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An Improvement and Implementation of the
DPLL Satisfiability Algorithm

Munira A. El-Maksoud , Areeg Abdalla ∗

Abstract
This paper introduces a modification of the well known Satisfiability solver,
MINISAT. A new measure of the activity of the variable, determined by its
occurrences in the not yet satisfied clauses, is introduced. Hence, variable
activities are changed dynamically (increased and decreased) by adding and
removing clauses. It is applied on an interesting mathematical problem, in
finding the van der Waerden numbers, which are known to be very difficult
to compute.

keywords: Satisfiability, DPLL, MINISAT, Branching Rules, van der
Waerden numbers.

1 Introduction

Boolean Satisfiability Problem (SAT) is the problem of deciding whether a
given boolean formula is satisfiable or not. Since SAT is very important in
many applications, there has been many algorithms for testing the satisfi-
ability. The most well-known one is introduced in 1962 by “ M. Davis, H.
Putnam, G. Logemann and D. Loveland ”(DPLL [6]). It is considered the
basis for almost all modern SAT solvers. It is known that SAT can be used
(utilized) for solving problems of various applications after encoding them
into SAT. For mention one example, some of mathematical problems can
be encoded as SAT then solved using SAT solvers. A SAT solver(based on
DPLL [6]) is a software, and many of the SAT solvers are written in C or
C++ [25]. One may design his (or her) own SAT solver for a specific applica-
tion, and in this case he (or she) has to choose between two ways, either to
build their solver from scratch which may be hard work and time consuming
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or to modify an existing solver to meet the requirements (goals). For ex-
ample, one can create new ideas in the branching rules resulting in various
versions of already existing SAT solvers.
In this research we choose to modify the MINISAT solver in terms of cal-
culation method of the activity of a variable and apply this modification in
finding the van der Waerden numbers as a mathematical application. The
rest of this paper is organized as follows: section2 concerns the Satisfiability
Problem (SAT), the relation between SAT and combinatorics and introduces
the problem of van der Waerden numbers as an example of this relation.
Section3 presents a comparison between the results of both of the solvers
VANSAT, MINISAT on a number of examples. Section4 summarizes the
work we have done and what we intend to in the future.

2 SAT and Combinatorics

Areas of satisfiability and combinatorics may help advance each other. On
one hand, thanks to the significant efficiencies of modern SAT solvers it be-
came possible to encode many of combinatorics problems as boolean formulas
and then solve their corresponding satisfiability problems. In this scenario,
novel results in combinatorics are obtained. On the other hand, combina-
torics problems can be utilized as a rich source of structured formulas for
developing new generations of SAT solvers [7].

2.1 The Satisfiability Problem (SAT)

SAT is a central problem in theoretical computer science studied by computer
scientists and mathematicians, which can be formulated as [1]:
A truth assignment is a mapping f that assigns 0 (interpreted as False) or 1
(interpreted as True) to each variable in its domain, let us enumerate all the
variables in the domain as x1,x2,. . . ,xn. The complement xi of each variable
xi is defined by: f (xi) = 1 - f (xi) for all truth assignments f.
Both xi and xi are called literals, if u = xi then u = xi . A clause is a set
of (distinct) literals, and a formula is a family of (not necessarily distinct)
clauses. For example, {x1, x2, x3 } is a clause with three distinct literals and
{ {x1, x2 }, {x1, x2 }, {x1, x2 }, {x1, x2 } } is a formula with four clauses
over two variables.
A truth assignment satisfies a clause if it maps at least one of its literals
to 1, the assignment satisfies a formula if and only if it satisfies each of its
clauses. A formula is called satisfiable if it is satisfied by at least one truth
assignment, otherwise it is called unsatisfiable. The problem of recognizing
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satisfiable formulas is known as the satisfiability problem, or SAT for short.
A SAT instance is any formula for which we want to solve the SAT problem.

2.2 The DPLL Algorithm

DPLL [6] was introduced in 1962 as a refinement of its earlier M. Davis,
H. Putnam (DP) algorithm. Essentially, it is a (complete - “depth-first” -
backtracking) search algorithm. More recently, João P. Marques-Silva and
Karem A. Sakallah introduced Generic seaRch Algorithm for the Satisfiability
Problem (GRASP) [19] as an extension of DPLL [6] with learning and non-
chronological backtracking. In recent decades, GRASP prompts research on
conflict-driven clause learning (CDCL) solvers. Most state-of-the-art SAT
solvers as Glucose, CryptoMiniSat and MINISAT follow CDCL.

2.3 Branching Rules

The rule by which a solver selects an unassigned (free) variable and assigns it
a value (branching on) is called a branching rule. It is known that choosing a
suitable branching rule is an important since it affects the performance. Se-
lecting different branching rules for the same algorithm may produce search
trees with quite different sizes. Over the years, various rules have been pro-
posed by researchers who try to find new ideas for improving the performance
of SAT solvers. Some examples are Jeroslow-Wang [13], BOHM’s [5] and
MOMS [10].

Here, we can talk about two kinds of branching rules:
State-dependent and Variable State Independent Decaying Sum (VSIDS)
rules.

State-dependent rules Where the occurrences of literals differ by different
assignments of the variables. Hence to maintain the occurrences, the
solver should pay a high price where occurrences should be recalculated
each time a solver assigns (or un-assigns) a variable. Some examples
are Maximum Occurrence in clauses of Minimum Size (MOMS) [10]
and Dynamic Largest Individual Sum (DLIS).

Variable State Independent Decaying Sum (VSIDS) Because of the
overhead in the solver for maintaining the literals occurrences in State-
dependent strategy, new more efficient branching rules are needed.
Chaff [20] proposed VSIDS which imposes an order on literals, where
each literal has a score related to its occurrences. The activity of the
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variables is captured by the literals scores which do not depend on as-
signments. For branching, VSIDS will select the (unassigned ) variable
corresponding to the literal possessing the highest score. Periodically
the scores of all literals are multiplied by a factor less than one, hence,
decaying .

“ More recently, BerkMin [11] proposed a new strategy “ pushes the
idea of VSIDS further ”, where the activity is captured by conflicts.
More clearly, after each conflict, a learned clause is generated through
a process called “ resolution process ” and as a result, the scores of all
literals in the clauses involved in this resolution have to be increased.
BerkMin also decayed the scores periodically.

2.4 Sat Solvers

The possibility of encoding many of practical problems in diverse fields (like
software verification [12], circuit testing [23], AI planning [17]) as SAT in-
stances was the motivation for the research in developing new SAT solvers
with significant efficiencies. Some examples are multi-SAT [21], Glucose
and Syrup in the SAT’17 [4], Nigma [14](and its improved versions Nigma
1.1 [15], Nigma 1.2 [16]) and Glulu [24]. The following is a comparison
between the two solvers MINISAT, VANSAT(VAN der Waerden numbers
SAT).
MINISAT, MINImal SAT-solver, is a CDCL (CHAFF [20] - based) SAT
solver written by Eén and Sörensson. MINISAT makes no distinction be-
tween the two phases of a variable. It attaches each variable with an activity
which is increased whenever the variable appears in a conflict clause(bumping).
MINISAT bumps variables with larger and larger numbers until reaching a
limit (predefined number), at that point all variables activities are scaled
down. MINISAT uses a heap to sort the variables by the activity at all times
and for branching, it selects the variable with the highest activity [9].
On another side, VANSAT is a modification of MINISAT1.14 where the
activity of a variable is captured by its occurrences in the not satisfied
clauses. Hence, activities are changed dynamically(increased and decreased)
by adding and removing clauses.
More accurately, the strategy of VANSAT is:
I- increasing the activity of all variables that appear in each new added clause
(learnt or problem clause).
II- decreasing the activity of all variables that were appearing in each deleted
clause (where deletion of clauses occur in many situations).

4
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2.5 SAT and van der Waerden numbers

The problem of computing van der Waerden numbers is one of the most
interesting examples in combinatorics which can be encoded as formulas.
These problems can be represented by parameterized formulas in such a way
that decisions concerning the satisfiability of these formulas determine the
van der Waerden numbers in question. The next two sub-subsections define
the van der Waerden numbers and discuss the SAT Encoding of them.

2.5.1 van der Waerden numbers

The van der Waerden number w(r ;t1,t2,. . . ,tr) is the least integer m such that
for every partition C1

⋃
C2

⋃
. . .

⋃
Cr of the set {1, 2, . . . ,m} , there is an

index j in {1, 2, . . . , r} such that Cj contains an arithmetic progression(AP)
of tj terms [2].
where, r > 0 is the number of the blocks of the partition, tj’s are the lengths of
the AP’s, Cj’s are the blocks of the partition and arithmetic progression(AP)
is a sequence of numbers such that the difference between the consecutive
terms, d, is constant. For example, the sequence 5, 7, 9, 11, 13, 15,. . . is an
arithmetic progression with common difference(d) of 2.
Finding the value of van der Waerden numbers presents a challenging prob-
lem, since the underlying principle behind their computation is still unknown.
The interest of many researchers in van der Waerden numbers was the reason
behind the computing of many of them, Table 1 lists some of the known van
der Waerden numbers:

2.5.2 SAT Encoding of van der Waerden numbers

Given positive integers r,t1,t2,. . . ,tr and n, we construct a SAT formula,F,
which is satisfiable if and only if n <w(r ;t1,t2,. . . ,tr).

To compute the van der Waerden numbers we use the following algorithm:
For consecutive integers m = r+1, r+2, . . . we test whether the formula F
is satisfiable. If so, we continue. If not, we return m and terminate the
algorithm. (note: t1, t2, . . . , tr ≥ 2 and then m > r)

Consider the following two cases :
(I) r = 2, we have n variables, x1,x2,. . . ,xn and two types of clauses:
(1) {xa, xa+d , . . . , xa+d(t1−1) } with a ≥ 1 , d ≥ 1 , a + d(t1 − 1) ≤ n
(2) {xa, xa+d , . . . , xa+d(t2−1) } with a ≥ 1 , d ≥ 1 , a + d(t2 − 1) ≤ n

5
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Table 1: SOME OF THE KNOWN VAN DER WAERDEN NUMBERS
w(r ;t1,t2,. . . ,tr) REFERENCE

w(2; 3, 11) 114 LANDMAN, ROBERTSON AND CULVER [18]
w(2; 3, 13) 160 LANDMAN, ROBERTSON AND CULVER [18]
w(3; 2, 3, 7) 55 LANDMAN, ROBERTSON AND CULVER [18]
w(3; 3, 4, 4) 89 LANDMAN, ROBERTSON AND CULVER [18]
w(4; 2, 2, 3, 6) 48 LANDMAN, ROBERTSON AND CULVER [18]
w(4; 2, 2, 3, 7) 65 LANDMAN, ROBERTSON AND CULVER [18]
w(5; 2, 2, 2, 3, 3) 20 LANDMAN, ROBERTSON AND CULVER [18]
w(5; 2, 2, 3, 3, 3) 41 LANDMAN, ROBERTSON AND CULVER [18]
w(6; 2, 2, 2, 2, 4, 4) 56 Tanbir Ahmed [1]
w(6; 2, 2, 2, 3, 3, 3) 42 Tanbir Ahmed [1]
w(7; 2, 2, 2, 2, 2, 3, 3) 24 Tanbir Ahmed [1]
w(7; 2, 2, 2, 2, 2, 3, 4) 36 Tanbir Ahmed [1]
w(8; 2, 2, 2, 2, 2, 2, 3, 3) 25 Tanbir Ahmed [1]
w(9; 2, 2, 2, 2, 2, 2, 2, 3, 3) 28 Tanbir Ahmed [1]

Where xi = TRUE encodes i ∈ C1 and xi = FALSE encodes i ∈ C2 .
Clauses (1) prevent the existence of an arithmetic progression of length t1
in C1 and Clauses (2) prevent the existence of an arithmetic progression of
length t2 in C2 .

(II) r > 2, we have nr variables, xi,j’s , with i=1,2,. . . ,n and j =1,2,. . . ,r
Where the variable xi,j takes the value TRUE if and only if the integer i
belongs to a block Cj of a partition. Here , we have three types of clauses:

(1) {xi,1, xi,2 , . . . , xi,r } , for each integer i , to ensure that integer i
belongs to at least one block of the partition.

(2) {xa,j, xa+d,j , . . . , xa+d(tj−1),j } , for 1 ≤ j ≤ r , 1 ≤ a ≤ n− tj + 1
and 1 ≤ d ≤ b(n− a)/(tj − 1)c , to ensure that no arithmetic progression of
length tj in block Cj .

(3){xi,s, xi,t } , for 1 ≤ i ≤ n , 1 ≤ s < t ≤ r to ensure that integer i belongs
to at most one block of the partition.
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3 Experimental work and Results

The experimental work was as follows, first, since most of the known branch-
ing rules take into account the occurrences of the variables in the clauses that
have not been satisfied we computed the occurrences of the variables in the
formulas . Codes are written to find the variables with the maximum number
of occurrences based on the above SAT encoding for the van der Waerden
numbers. The output of the programs indicated a symmetry for the number
of occurrences of the variables in the clauses. Second, we wrote a program
to generate the instances in DIMACS cnf format since the majority of SAT
solvers, including MINISAT, accept the input in this format. Finally, to im-
plement a new sat solver based on MINISAT, it is required first to install its
source-code from the MINISAT web-page and then editing it.

The following tables(except the last) show a comparison between results
of both of VANSAT and MINISAT Solvers for a number of examples of
van der Waerden numbers in terms of the number of Restarts, Conflicts,
Decisions, Propagations, Conflict literals, Memory used and Cpu Time where
VANSAT works better. The last table shows a comparison between the two
solvers for a Random-3-SAT instance.

Table 2 shows a comparison between VANSAT and MINISAT in finding the
van der Waerden number w(3;2,3,3) for the integer n=13. It is clear that the
VANSAT gives much better results in the number of Conflicts, Decisions,
Propagations and Conflict literals. It also used less Memory.

Table 2: van der Waerden number : w(3;2,3,3) for n=13
EXAMPLE1:w(3;2,3,3), n=13 MINISAT VANSAT

Restarts 1 1
Conflicts 18 1
Decisions 25 6
Propagations 274 51
Conflict literals 132 7
Memory used 5.81 MB 4.81 MB
Cpu Time 0 s 0 s
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Table 3 shows a comparison between VANSAT and MINISAT in find-
ing the van der Waerden number w(3;2,3,3) for the integer n=14 , where
VANSAT works better than MINISAT and gives less number of Conflicts,
Decisions,and much better in Propagations, and Conflict literals. It also used
less Memory.

Table 3: van der Waerden number : w(3;2,3,3) for n=14
EXAMPLE2:w(3;2,3,3), n=14 MINISAT VANSAT

Restarts 1 1
Conflicts 67 61
Decisions 76 70
Propagations 1101 985
Conflict literals 387 229
Memory used 5.81 MB 4.88 MB
Cpu Time 0 s 0 s

Table 4 shows a comparison between VANSAT and MINISAT in finding
the van der Waerden number w(3;2,3,3) for the integer n=8 , though the
VANSAT works as good as the MINISAT, it used less Memory.

Table 4: van der Waerden number : w(3;2,3,3) for n=8
EXAMPLE3:w(3;2,3,3), n=8 MINISAT VANSAT

Restarts 1 1
Conflicts 0 0
Decisions 7 7
Propagations 24 24
Conflict literals 0 0
Memory used 5.81 MB 4.81 MB
Cpu Time 0 s 0 s

Table 5 shows a comparison between VANSAT and MINISAT in find-
ing the van der Waerden number w(3;2,3,5) for the integer n=20 , where
VANSAT works better than MINISAT and gives less number of Conflicts,
Propagations and Conflict literals . It also used less Memory.

8
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Table 5: van der Waerden number : w(3;2,3,5) for n=20
EXAMPLE4:w(3;2,3,5), n=20 MINISAT VANSAT

Restarts 1 1
Conflicts 4 0
Decisions 14 19
Propagations 141 60
Conflict literals 64 0
Memory used 5.81 MB 4.81 MB
Cpu Time 0 s 0 s

Table 6 shows a comparison between VANSAT and MINISAT in find-
ing the van der Waerden number w(4;2,2,3,3) for the integer n=16 , where
VANSAT works much better than MINISAT and gives less number of Restarts,
Conflicts, Decisions, Propagations and Conflict literals . It also used less
Memory and was better in CPU usage.

Table 6: van der Waerden number : w(4;2,2,3,3) for n=16
EXAMPLE5:w(4;2,2,3,3), n=16 MINISAT VANSAT

Restarts 3 1
Conflicts 255 58
Decisions 367 263
Propagations 5149 1369
Conflict literals 2810 319
Memory used 5.81 MB 4.81 MB
Cpu Time 0.015 s 0 s

Table 7 shows a comparison between VANSAT and MINISAT on Random-
3-SAT instance for clause length=3, 50vars and 218clauses, where VANSAT
works better than MINISAT and gives less number of Conflicts, Decisions,
Propagations and Conflict literals . It also used less Memory and was better
in CPU usage.
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Table 7: Random-3-SAT : clause length=3, 50vars, 218clauses
EXAMPLE6:Random-3-SAT MINISAT VANSAT

Restarts 1 1
Conflicts 44 35
Decisions 58 44
Propagations 594 501
Conflict literals 130 107
Memory used 5.81 MB 4.81 MB
Cpu Time 0.015 s 0 s

4 Conclusion and Future Work

This paper concerned the Satisfiability Problem (SAT) as a central problem
in theoretical computer science and its well known DPLL algorithm. It intro-
duced the solver VANSAT as a modification of the MINISAT solver(which
based on DPLL). In other words, the paper introduced an implementation
of DPLL different from that of the MINISAT where a new measurement
of the activity of a variable is considered. Experimental results proved that
VANSAT worked better in finding some of van der Waerden numbers in terms
of the number of Restarts, the number of Conflicts, the number of Decisions,
the number of Propagations, the number of Conflict literals, Memory usage
and CPU Time.
We intend to study the symmetry that has been found in the occurrences
of the variables during implementation. We also plan to find new van der
Waerden numbers.
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Abstract 

This paper presents Mobil application for association mining of shopping based on Apriori 

algorithm.  The proposed system shows and displays some offers and deals from various branches. 

The system provides the analytics for the seller; as the demand for some varieties and their 

weakness in other varieties and the whole application is organized on the Cloud. The architecture 

includes three levels; the front-end, middle and back-end. The front-end level of the site-based 

Mobile shopping application is made up of Android Mobile devices, to buy miscellaneous 

products from various nearby branches. The front-end level also displays the link between items 

purchased. The middle repository level provides a Web service to generate returned from relational 

database. The Exchanged information and data between application and servers is stored in the 

Cloud. The background level offers a Web server and a MySQL database. In this paper, we 

propose a architecture that reduce the communication overhead in existing Mobile Agent-based 

Distributed Association Rule Mining (MAD-ARM).   

Keywords: Cloud, MCC, SaaS, Market Basket Analysis (MBA) and (MAD-ARM).   

  

1.  INTRODUCTION  

We know that mobile devices are constrained by their processing power, battery life and 

storage. However, cloud computing provides an illusion of infinite computing resources. Mobile 

cloud computing is a new platform combining the mobile devices and cloud computing to create a 

new infrastructure, whereas cloud performs the heavy lifting of computing-intensive tasks and 

storing massive amounts of data. In this new architecture, data processing and data storage happen 

outside of mobile devices.  Cloud computing combined with data mining can provide powerful 
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capacities of storage and computing and an excellent resource management. Data mining in the 

cloud computing environment can be considered as the future of data mining because of the 

advantages of cloud computing paradigm. Mobile cloud computing (MCC) is a new emerging 

research field. Today's mobile devices have many advanced features such as mobility, 

communication, and sensing capabilities, and can serve as the personal information gateway for 

mobile users. However, when running complex data mining and storing operations, the 

computation, energy, and storage limitations of mobile devices demand an integrated solution 

relying on cloud-based computation and storage support.  The Mobile shopping application 

consists of Mobile devices which limited memory and processing speed. The Cloud, on the other 

hand, provides a large storage and speed for data stores. The Mobile Cloud Computing (MCC) is 

an area where three things are involved: Mobile devices, networking, and the Cloud. Data is stored 

and processed on the Mobile devices on the cloud using a giant computer, and the results then are 

displayed through output devices such as the monitor. Google Drive, Gmail, Google Drive and 

Google Maps are already used as examples of Mobile cloud computing.  Thus, Mobile cloud 

computing covers the disadvantages and weaknesses of Mobile devices such as short storage area 

and processing power. [1]   The research is implemented in the Cloud for supermarket shopping 

products. Graphical user interface (GUI) was designed by using location-based services and 

association rule mining. This research covers these drawbacks and implements association rule 

mining on the data gathered from the Mobile application. [2] 

 Objective 

  This paper is specially designed for product purchasing in the city for malls and a local 

market nearby the customer location. It uses Wi-Fi Global Positioning System (GPS) and Mobile 

network to get the current position of the customer and displays any registered supermarket’s 

branch on the server from customer’s location. Association rule mining as a technique of data 

mining is used to find the offers associated with products. Technically, data mining is the process 

of extraction of interesting information or patterns from data in the large database. Association rule 

mining is widely used in market basket analysis. This method benefits retailers in numerous ways 

for marketing or planning shelf space. 
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The paper organization 

The paper is organized as follows:  

2. Background:  review the Mobile Cloud Computing (MCC),  Market Basket Analysis 

(MBA), Association Rule Mining and  Location-based services  

3. Proposed Architecture: review the proposed, system architecture, software and data Set. 

4. Related Work: reviews the work previously done by researchers in this field of interest.   

5. Conclusions and Future works: final results of this research and future work suggestions. 

 

2. Background 

In this section we review the Mobile Cloud Computing (MCC),  Market Basket Analysis (MBA), 

Association Rule Mining and  Location-based services  

 

2.1  Mobile Cloud Computing (MCC)  

Mobile cloud computing consists of three modules: Mobile devices, communication 

network and cloud as a server. The application which is large can be decomposed to smaller ones 

to process concurrently. This method is called as application partition. Offloading is the process of 

transferring Mobile application to cloud. This saves the device memory, processing power, and 

ultimately battery consumption. The classic facilities needed by a Mobile cloud client are, 

synchronization, push, i.e., updates the notifications sent by the cloud server, offline App 

automatically handles synchronization and notification, network, database, inter App Bus; provides 

low-level coordination between applications.[15] 

2.2  Market Basket Analysis (MBA) 

Market Basket Analysis is a forming technique based on the theory that if you buy a certain 

group of items, you are more likely to buy another group of items. MBA uses this information to: 

(1) Understand why they make certain purchases, (2) Products which are purchased together, and 

(3) Products which might benefit from the promotion.  This system has used the Market Basket 

Analysis method for analyzing the data. The following techniques are used in the analyzing 

process.[14] 
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2.3 Association Rule Mining  

MAD-ARM is the Mobile Agent-based distributed data mining architecture. It contains knowledge 

server which works on the generation of association rule and data coming are from different 

remote sites. The item sets are always upgrading on remote sites at the immobile agent.
 
[3] 

The association rules have been recently recognized as an important tool for knowledge discovery 

in databases. The problem of discovering association rules was first investigated in pioneering 

work in  [4].  Here we examine a database of records which consist of both customer profile (such 

as salary and age) and behavior (such as buying decision) information). The association rule 

problem was originally proposed for the case of binary itemset data.[9]  The intuitive implication 

of the association rule X ~ Y is that a presence of the set of items X in a transaction also indicates 

a strong possibility of the presence of the itemset Y. The measures used to evaluate the strength of 

the rule are support and confidence. The support of a rule X ~ Y is the fraction of transactions 

which contain both X and Y. The confidence of a rule X ~ Y is the fraction of transactions 

containing X which also contain Y. A considerable amount of research effort [5, 6],   has been 

devoted to the problem of speeding up the itemset method for finding association rules from very 

large sets of transaction data. Several variations of this problem have been discussed in [7, 8]. The 

quantitative association rule problem  is a generalization of the problem of discovering association 

rules on sales transaction data, in which both categorical and quantitative attributes are 

allowed.[10] 

2.4  Location-based services  

The Mobile location-based application for any shopping product was designed and 

developed to find nearby branch and stores in local markets, the association among the products 

purchased, display association to customer side screen, post order, and it is deployed on the Cloud 

(See Figure1). The grouping of web map service API and association rule mining using Mobile in 

the cloud, it is potential to gather large-scale shopping habit of people, with lower data collection 

cost.  The developed application model represents an environment for data analysis, and the 

proposed Algorithm is chosen dynamically at each handset. This is based on the environment 

where data stream mining process runs on user’s android handset. As the data streams in 

continuously, possible concept drift is updated. There is a specific central Mobile decision agent 
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which switches several others stream mining agents. Stream mining agents working on local 

Mobile phones decides the best possible algorithm to run on the local data.  

3. Proposed Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Any product or application that uses the location data of Mobile subscriber is called as 

location-based service. Location-based services like GPS uses the latitude and longitude data.  

Defines a location-based text mining approach to categorize texts into numerous categories based 

on their geospatial features, with the goals of discovering relationships between documents and 

area. There are three main modules in this architecture, including geographic data group and 

reprocessing, mapping forms into corresponding regions, and framing maximizes zones. Data 

mining and processing are takes place based on zones. The tourism industry has also taken the 

benefit of location-based services. This application is designed and established using the cloud 

based platform. It discovers out the location of tourists, where they are directed or looking. 

Request 
Item 

Figure 1 - Proposed Architecture Mobil Agent 
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3.1 System Architecture  

The architecture of shopping application is divided into three parts as Front end, Middle 

ware level, and backend. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: System Architecture. [11] 

 

The Android open source platform is used to design and develop the shopping application. 

For the end user, in front-end user can able to select particular supermarket branch in the city and 

see the offers available in the specific showroom at the mall. It also provides offers of local market 

which are available to users nearby location. The registered retailers can upload and remove their 

offers and advertisement from this application. When the user searches for specific offers of the 

showroom in a mall, then the request is sent to middleware level that is to the Web Service. Web 

service acts like interface for front-end and back-end. The data exchange between front-end and 

back-end of shopping application happens via middleware level. Android shopping application 
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sends HTTP Request, and Web Service will send Query to fetch requested data from MySQL 

database located on the cloud (See Figure 2). 

 

 

 

3.2 Software and data Set 

In this paper we used data set form supermarket that contains 4700 Records, every record has 

23 Items for purchasing case registration. By using and prepare the rules for Apriori diagram and 

test this data by using Weka application.  The Weka is machine learning algorithm for data mining. 

Weka is efficient and has a user-friendly user interface.  It is fully implemented by Java language 

there for it runs on almost any computing platform.  However, it can only run in the local 

environment. 

Apriori Algorithm  

 Product set: a set of items  

 k-product_set: a product set which consists of k items  

Frequent product_set (i.e. large product_set): an product_set with sufficient support  

 Lk or Fk: a set of large (frequent) k-product_sets  

 ck: a set of candidate k-product_sets  

 Apriori property: if an item A is joined with item B, Support(A U B) = min(Support(A), 

Support(B))  

In the process of Apriori, the following explanations are needed:  

Definition 1:   Suppose T={T1, T2, … , Tm},  (m_1)   is a set of transactions, Ti= {I1, I2, … , 

In},(n_1)  

is the set of items, and k-product_set = {i1, i2, … , ik},(k_1) is also the set of k items, and k-

product_set ⊆I.  

Definition 2: Suppose_ (product_set), is the support count of product_set or the frequency of 

occurrence of a product_set in transactions.   

Definition 3: Suppose Ck is the candidate product_set of size k, and Lk is the frequent product_set 

of size k. 
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Figure 3: Steps for Ck generation  

In the proposed approach, scan all transactions to create L1 which contains the products, 

their support count and Transaction ID where the products are found. And then use L1 later as a 

helper to generate L2, L3 ... Lk. When to create C2, make a self-join L1 * L1 to construct two 

product_set C (x, y), where x and y are the products of C2. Before scanning each transaction 

records to count the support count of every candidate, use L1 to get the transaction IDs of the least 

support count between x and y, and thus scan for C2 only in these specific transactions. The same 

thing for C3, construct three product_set C (x, y, z), where x, y, and z are the products of C3 and 

use L1 to get the transaction IDs of the least support count between x, y, and z, then scan for C3 

only in these specific transactions and repeat these steps until no new frequent product_sets are 

identified. The whole process is shown in (Figure 3). 

4. Related Work 

Scan all transactions to generate L1 table 

L1 (items, their support, their transaction IDs) 

Construct Ck by self-join 

Use L1 to identify the target transactions for 

Scan the target transactions to generate Ck 
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- In [11] this paper designed and established a location-based mobile shopping application for 

malls and local markets for android platform. This application shows nearby local markets and 

mall’s stores that are registered to the application. The main objective of marketing is 

achieved at a very low cost in comparison of advertisements, announcements, ground level 

marketing etc.  

- In [12] this study has represented a recommendation engine by using association rules. The 

system had been tested by existing data in terms of the accuracy and the coverage. Best results 

have determined for 25 days data with 87.74% coverage and 16.43% accuracy. Processing 

time was 318 minutes for those data. 

- In [13] this paper, we discussed the problem of online mining of profile association rules. 

Such rules may be very useful in developing relationships between consumer profiles and 

behavioral information. We discussed how to use multidimensional indexing to generate 

profile association rules in online fashion.  

5. Conclusions and Future works 

We designed this architecture  after survey of the research on the use of mobile in the 

purchase process using an application on the cloud computing systems and tried to improve this 

service,  also to monitor the influence of the factor of space and distance between the consumer 

and supermarkets and calculated the distances between the place of contact of the consumer and 

the nearest branches of supermarkets and the lowest prices in the same Time and therefore there 

are more opportunities for the consumer.  We designed a mobile shopping architecture based on 

the site for the very large supermarket has many Branches of the Android platform. The main 

objective of marketing is achieved at a very low cost compared to advertising, and marketing at the 

regional level and so on. Data is exchanged between different levels of structural design using a 

web service station that generates a JSON format for data transfer. With Mobile Computing Cloud 

Computing Mobile processing and storage move to the cloud as a server, helping to save battery 

consumption and extend performance or speed of implementation. In this paper we designed 

architecture for the use of mobile in the purchase process of the cloud computing system and 

monitored the influence of the distance between the mobile and the nearest supermarket branch to 

the consumer.  In future works, we can focus on small organization more precisely. The 

architecture can feature more options for live stations for small household business. A broad 
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market survey is needed to be done to provide marketing and selling for such developers and 

products. 
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Mining IoT Data Streams 
 

Zaki. A. M.
1
 

 

Abstract 

Internet of Things “IoT” is the natural evolution of wireless sensor 

networks, mobile computing, and cloud computing. IoT is the result of 

trying to benefit from networking advances, hardware advances by 

connecting every possible object to the internet. The objective of IoT is to 

make every connected object intelligent enough to take decision to help 

people in their live. In this paper the concept of mining IoT data streams is 

reviewed. The mentioned data streams are the streams of data that are 

captured by or from IoT‟s objects. This research gives a short background 

on IoT and state a set of research questions to answer. Then, a discussion 

to answer research question is conducted.  

Keywords 

IoT, Data Streams, Edge Analytics, Edge Mining  

1. Introduction 

In the last decade and due to advances in networking and 

virtualization a new term called cloud computing has arises. In cloud 

computing, processing and storage moved to the cloud and I/O, lite 

processing and lite storage remains on the client. Cloud computing goal 

was to provide a powerful and scalable services, platforms and 

infrastructures to satisfy business needs on demand [Mell, 2011].  

On the other hand, there were advances in mobile computing. 

Mobile devices – including sensors, mobile phones, tablets, and laptops – 

have become more powerful in processing, memory, storage, networking 

and battery. Additionally, huge number of these mobile devices are 

produced and connected to Internet. Not only mobile devices which is 

connected to Internet. There are other products that are now contain an 

embedded computer and connected to internet such as cars, refrigerators, 

watches, TVs, air conditioner, satellite receivers, traffic lights, surveillance 
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cameras and weather sensors. All mentioned devices generate streams of 

data with different types. While these objects are connected to internet a 

new term coined which is Internet of Things “IoT”.  Traditionally 

generated data is transferred to backend systems to be cleansed, stored, and 

analyzed. 

Machine learning algorithms are used to make these things 

“Objects” intelligent. A new approach to handle these data is to bring 

intelligence on the edge of the network. The new approach called edge 

analytics. In edge analytics approach, data streams are processed during 

the journey to the cloud [Gaura, et al., 2013] [Simoens, 2015] [HP, 2017] 

The objective of this research is to provide a complete picture of 

current literature in mining IoT data streams at the edge of networks. This 

research tries to answer a set of questions stated in section 2. In section 3, 

IoT concept is discussed. Section 4 shows big data analytics approach and 

its drawbacks. Section 5 introduces the concepts of edge computing, edge 

analytics. Section 5 also discusses edge computing motivations, 

challenges, opportunities and applications. Section 6 reviewed data stream 

mining concepts and shows the algorithms and models of data mining used 

with IoT. Finally, in section 7, Open issues of IoT is discussed.  

2. Research Questions  

Research questions to be addressed are: 

Table 1 Research Questions 

RQ# Description 

RQ1: What are the existed approaches to mine data streams from IoT devices? 

RQ2: What are the reasons leading to the need to make analysis on the edge device? 

RQ3: Is there any algorithm that is already adapted to work on edge devices? 

RQ4: What are the benefits that returns by mining data streams on edge devices?   

These questions could be expanded to be as follow: 

RQ[1]. What are the existed approaches to mine data streams from IoT devices? 

RQ[1.1] What are IoT Devices? 

RQ[1.2] What are IoT devices characteristics?  

RQ[1.3] How much Data IoT Devices collect? 

RQ[1.4] How to get benefit from this data? 

RQ[1.5] What are the different approaches to handle these data? 

RQ[2]. What are the reasons leading to the need to make analysis on the edge 

device? 



The 52
nd

 Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

 

 
Cairo University-Institute of Statistical Studies and Research 

26 
 

RQ[2.1] How traditional approach for handling IoT data Streams works? 

RQ[2.2] What are the drawbacks of the traditional approach? 

RQ[3]. Is there any algorithm that is already adapted to work on edge devices?  

RQ[3.1] What are the existed machine learning algorithms for mining data 

streams? 

RQ[3.2] Which algorithm could be adapted to work on edge devices? 

RQ[3.3] What are algorithms that are already adapted to work on edge devices?  

RQ[4]. What are the benefits that returns by mining data streams on edge devices?   

RQ[4.1] What are the different applications of Edge Analytics? 

RQ[4.2] What are the benefits from these kinds of applications? 

RQ[4.3] What are the side effects of these applications on society? 

3. Internet of Things  

In this section, researcher tries to identify what Internet of Things 

“IoT” is and what IoT devices are. A lot of researches try to answer these 

questions. IoT could be defined as “The worldwide network of 

interconnected objects uniquely addressable based on standard 

communication protocols” which is RFID group definition according to 

[Gubbi, et al., 2013]. This definition is a network based definition which 

focuses on communication protocols and networking. It ignores the nature 

of connected object. Another view of IoT is an intersection between 

Internet, Thing and semantic oriented visions [Atzori, et al., 2010]. Figure 

1  represents the previous definition as it considers the nature of object and 

semantics of environment and communication standards [Atzori, et al., 

2010]. 

Gubbi give more general definition for IoT. They define IoT as 

“Interconnection of sensing and actuating devices providing the ability to 

share information across platforms through a unified framework, 

developing a common operating picture for enabling innovative 

applications. This is achieved by seamless ubiquitous sensing, data 

analytics and information representation with Cloud computing as the 

unifying framework” [Gubbi, et al., 2013] .  From the previous three 

definitions, IoT is to connect objects “Things” together with a cloud based 

backend systems over the internet, these things can sense, generates and 

capture data and then transmit that data to the cloud to be analyzed, 

visualized and stored. Sometimes these objects have an actuator to do 

tasks.  IEEE defines IoT as “Internet of Things envisions a self-

configuring, adaptive, complex network that interconnects ‟things‟ to the 

Internet through the use of standard communication protocols. The 
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interconnected things have physical or virtual representation in the digital 

world, sensing/actuation capability, a programmability feature and are 

uniquely identifiable. The representation contains information including 

the thing‟s identity, status, location or any other business, social or 

privately relevant information. The things offer services, with or without 

human intervention, through the exploitation of unique identification, data 

capture and communication, and actuation capability. The service is 

exploited through the use of intelligent interfaces and is made available 

anywhere, anytime, and for anything taking security into consideration.” 

[Initiative, 2015] .In the previous definition IEEE was trying to define IoT 

with covering all perspectives and points of view.   

 

Figure 1 „Internet of Things” paradigm as a result of the convergence of 

different visions, Source: [Atzori, et al., 2010] 

 

The next question is what type of data that could be captured are and 

how much this data is and how to deal with this data. Types of data that 

could be captured are text in all formats, images and videos. Traditionally, 

all data captured and send to cloud over network. When the cloud receives 

those data, backend systems starts to clean and store it in form that 

facilitates analysis, visualization process.  
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Figure 2  Simple illustration of Big Data Analytics 

Actually, data type is not the problem. The major problem is data 

size, there is a forecasting tells that by the year 2020, there will be 26 

billion connected devices and data size will reach to 40 zettabytes as 

illustrated in Figure 3 [Siemens, 2017].  

 

Figure 3 Growth of Cloud Based data as a Percentage of total data  

source [Siemens, 2017] 

With this massive amount of data, the question arises, how to handle 

this amount of data. The next question, dose it worth to store these huge 

amounts of data. These problems will be discussed in the next section. 

4. Big Data Analytics approach and drawbacks  

As discussed earlier, the existed approach of big data assume that 

data is collected from sensors and other things, and then transferred to 

backend system on the cloud. These systems are responsible for 

preprocess, store, analyze and visualize analysis results to users. 
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This approach has its own drawbacks. These drawbacks are seven 

according to HP [HP, 2017]: latency, bandwidth, cost, threats, duplication, 

corruption and compliance. These are the drawbacks of existing approach 

and reasons for moving towards edge analytics.  Table 2 summarizes these 

seven drawbacks. From researcher point of view these drawbacks may be 

solved by moving analysis into edge. But other problems may occur.   

Table 2 : drawbacks of Existing approach summary 

Drawback Description 

Latency Network latency may cause a disaster in critical real time application. 

Where in existing approach it may take minutes before response.  

Bandwidth With huge amount of data, it consumes bandwidth to upload data on to the 

cloud which will also affect network latency.  

Cost To send huge amount of data to cloud, it needs high bandwidth which costs 

a lot of money. In some cases, it is not needed to move all data from 

sensors into backend. 

Threats Security Threats like while sending data over network ( security attacks) 

Duplication Data could be duplicated while sending to the cloud 

Corruption During data transmission, data may be get corrupted due to any network 

issue.   

Compliance In some critical real time application, it is not allowed to move data outside 

country boundary. If the cloud is outside country this will cause a problem. 

5. Edge Analytics  

Edge analytics refers to the processing on the edge device at the 

edge of the network. In simple words, processing and analysis is done 

before sending anything to the cloud. It could be done on the edge “IoT” 

device or on the network gateway. According to [Varghese, et al., 2009], 

there are two layers of edge computing devices. The first is edge device 

which includes “Things”. The second layer is edge nodes which include 

networking devices such as routers, switches and base stations.  
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Figure 4 Edge Devices, Edge nodes and Cloud 

source [Varghese, et al., 2009] 

Edge analytics provide a solution for the previous drawbacks of big 

data model. But this also faces challenges. One of these challenges is that 

IoT devices are limited or constrained in resources compared with 

resources on the cloud.  IoT devices may face a problem in power 

consumption and battery size.  If analysis happened on network gateway, 

this will solve the power problem. But lead to another problem which is 

network gateways is a specific purpose computer system. Which means it 

needs to be modified or replaced with another system capable to do 

analysis. Another challenge is to adapt algorithms to run on such devices.  

Challenges and opportunities are discussed in more details in next 

subsection. 

5.1. Edge computing motivations, challenges and Opportunities  

 Varghese proposes summary of motivation, challenges and 

opportunities in edge computing in Figure 5 [Varghese, et al., 2009].  

According to [Varghese, et al., 2009] , motivations of edge computing are 

decentralizing cloud, enhancement in computational resource of client 

devices, huge energy consumption at the cloud, data explosion and smart 

computation techniques.  Each of these motivations is discussed in  

Table 3. 
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Figure 5 Edge Computing Motivation, Challenge and Opportunities  

Source: [Varghese, et al., 2009] 

 

Table 3: Edge Computing Motivation 

Motivation Description 

Decentralized cloud   In real time applications, using central cloud to process data stream 

dose not fulfill time requirements. So, moving the processing to edge 

node or edge device satisfy time constrains. Decentralization is useful 

in such cases.  

Enhanced Resources 

in Client Devices 

Recently, edge devices could be considered resource limited if it 

compared to servers or workstations. But it is not resource limited to do 

filtrations and analytics.  

Sustainable energy 

consumption 

Data centers at Cloud consume huge amounts of energy and this 

amount is increasing. By using edge devices and nodes in some tasks, 

this leads to minimizing energy consumption at the cloud.  

Data Explosion and 

network traffic 

As mentioned earlier, data sizes are increasing dramatically due to the 

increase in number of connected devices. This affects network 

bandwidth while transferring data to the cloud. By moving processing 

on the edge, this help in minimizing data to transferred to the cloud. 
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Motivation Description 

Smart computation 

techniques 

Using computations techniques to distribute the application using the 

idea of pipelining the processing in horizontal fashion in which the 

processing is starting at edge device, then edge node and finally at the 

cloud. Another technique is to use computational offloading in which 

the cloud offloads computational tasks to edge devices and node to be 

processed.  

On the other hand of these motivations there are challenges that face 

edge computing. These challenges according to [Varghese, et al., 2009] are 

general purposes computing on edge nodes, edge node discovering, task 

partitioning and computational offloading, quality of services issues and 

edge nodes security concerns.  Table 4 describes a summary of these 

challenges. 

Table 4: Edge Computing Challenges 

Challenge Description 

General Purpose 

computing on edge 

node 

Edge nodes like routers, switches and base stations are not general 

purposes computers. According to that it is not designed to do any 

processing except the one it designed for. 

Discovering edge 

node 

Automatic resources discovery services for edge nodes are not existed. 

All applied methods in cloud environment do not apply on edge nodes 

or devices. 

Task Partitioning 

and Computational 

offloading 

Task partitioning or task offloading refers to the idea of distributing 

application between edge node or device and cloud, the major 

challenge here is how to determine which portion of task will be 

executed and where .  

Quality Of Services 

“QoS” 

This challenge is to use edge node or device efficiently to meet user 

expectations in service level without overloading edge node or device. 

 

Finally, Varghese addresses a set of opportunities that could be done 

in academic researches. These opportunities are first creating benchmarks, 

standards, frameworks and toolkits for edge computing. Another 

opportunity is to create lightweight libraries and algorithms that fit edge 
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nodes and devices. Additional research area is micro operating systems, 

mobile containers for edge nodes and devices. [Varghese, et al., 2009] 

5.2. Edge Analytics Applications  

There are a lot of edge analytics on IoT Applications.  A sample 

application of edge analytics on IoT is Surveillance cameras. According to 

[Simoens, 2015], surveillance cameras are common in police cars and also 

available for commercial uses. In [Simoens, 2015], they propose an 

architecture called GigaSight for video streaming analytics purposes.  

Another application of edge analytics is health care. Rahmani et al, 

propose architecture for an IoT-based health monitoring that could be 

deployed inside hospitals or homes. It depends on health monitoring 

sensors and smart e-health gateway. These edge devices and node do the 

analysis and call for help on time [Rahmani, et al., 2015] . Another 

example is smart city which introduced in [Bélissent, 2010] . According to 

Bélissent, IoT could be used in areas such as transportation, healthcare, 

education, public safety and security, building management, city 

administration and waste management. By adopting IoT in those areas, 

smart city will be existed. Bélissent also provide a comparison between 

new cities, existed cities and non-cities from the point of obstacles to apply 

smart city.  

6. Data Stream mining 

Data stream mining is concerned with mining streams of real time 

data generated from sensors in Wireless Sensor Networks “WSN”. Data 

Stream mining is one of two categories of data streams processing. 

According to [Gaber, et al., 2010] data streams processing has two 

categories which are data stream management and data stream processing. 

Data stream management is preparing data stream to other processing by 

querying and summarizing it.  Whereas data stream mining is to apply data 

mining techniques on this stream of data.  According to [Ullman, et al., 

2014] , data stream management system has a main component for dealing 

with streams which is stream processor. Stream processor handles ad-hoc 

queries on stream input and store data which is needed and other data dose 

not stored.  Figure 6 shows the idea of data streams management system.  
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Figure 6 - Data Stream Management System 

Source [Ullman, et al., 2014] 

6.1. Data Mining for IoT 

According to [Shen, et al., 2010] , there are four proposed data 

mining models for IoT. These four models are multi-layer model , 

distributed model , grid based model and multi-technology based model.   

In multi-layer model there four layers: data collection layer, data 

management layer, event processing layer and data mining service layer.  

Data collection layer is responsible for collecting objects data using RFID 

readers, GPS and any other adopted sensor.  The next layer is data 

management layer which responsible for managing collected data using 

centralized or distributed database or warehouse. Then collected data is 

cleaned and processed to produce analytics. The third layer is event 

processing layer which is responsible for events filtering and events 

detection. This layer filters all unrequired events and keeps events that 

users are interested in. Finally, the last layer is data mining service layer. 

Data mining service layer is responsible for build learning models using 

data mining techniques to extract knowledge from objects data and events 

data [Shen, et al., 2010].   

On the other hand, distributed data mining model tries to cope with 

IoT data characteristics, hardware limitations and security requirements 
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[Shen, et al., 2010]. According to [Shen, et al., 2010], distributed data 

mining model preprocess data locally at node and send to central backend 

system only required and necessary data for processing. The third model 

according to [Shen, et al., 2010] is grid based data mining model. In this 

model, IoT devices are considered as computing resources for a grid. This 

grid is used later for data mining tasks. The last model that was proposed 

by [Shen, et al., 2010]  was based on mixing networking technologies, 

sensing technologies and mining algorithms then provide “Intelligence” to 

applications.   

Additionally, [Shen, et al., 2010] discusses challenges of mining IoT 

data. These challenges were about data collection issues such as data sizes, 

data transmission and energy utilization. Another challenge is about what 

model to adopt in data centralized processing or distributed processing. 

Also [Shen, et al., 2010] refers to the challenge of studying data mining 

algorithms that are suitable for IoT.  

In 2013, a paper entitled “Edge Mining the Internet of Things” 

define a term “Edge Mining” as “Processing of sensory data near or at the 

point which it is sensed, in order to convert it from a row signal to 

contextually relevant information” [Gaura, et al., 2013] . This paper 

introduces four mining algorithms that used to reduce network traffic and 

reduce energy consumption. These algorithms are “General Spanish 

Inquisition Protocol” G-SIP [Gaura, et al., 2013]  , “Linear Spanish 

Inquisition Protocol” L-SIP [Gaura, et al., 2013]  , “ClassAct” [Gaura, et 

al., 2013] and “Bare Necessities” [Gaura, et al., 2013] BN.  Figure 7 

summarize edge mining process according to [Gaura, et al., 2013] 

G-SIP and L-SIP are based on SIP. The basic idea of SIP is to send 

unexpected information to control center or to base station [Gaura, et al., 

2013]. ClassAct is a classifier for human posture [Gaura, et al., 2013] . BN 

is an algorithm that calculates time spent in specific state [Gaura, et al., 

2013].  

In 2014, a survey paper about data mining for internet of things. 

This paper reviews motivation and problems then reviewed solution and 

results. Finally, it gives future directions and trends in this area.  This 

paper was written by [Tsai, et al., 2014] 
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Figure 7: Edge Mining Process at node 

Source: [Gaura, et al., 2013] 

In [Tsai, et al., 2014] , researchers start with describing data 

captured from IoT and what this data about and data sizes.   Tsai and the 

others refer to possible solutions of handling big data generated from IoT. 

Additionally, they refer to the benefits gained from analyzing IoT data. 

They also provide architecture for knowledge discovery and IoT.  Figure 8 

illustrates Tsai architecture [Tsai, et al., 2014]. This architecture starts with 

collecting data and preprocesses it then extracts knowledge then update the 

IoT device with that knowledge. 
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Figure 8: Architecture of IoT with KDD 

source [Tsai, et al., 2014] 

In [Tsai, et al., 2014], there are three considerations for choosing 

suitable data mining technique for IoT. These Considerations are objective, 

data and mining algorithm.  Objective is about problem assumptions, 

limitations and measurement way. Data consideration is about data size, 

distribution and type. The last consideration is algorithm. The challenge is 

how to determine data mining algorithm.  Additional challenge about 

algorithm, will the problem require to develop new algorithm or just adopt 

old one [Tsai, et al., 2014]. 

Tsai present a framework for data mining, called unified data mining 

framework.  This framework is used to explain all mining algorithm that 

covered in their research. This framework is based on scan, construct and 

update operation. Scan input data set, then construct rules as output then 

update these rules. The previous operations continue until met a 

termination criterion [Tsai, et al., 2014].  Figure 9 shows the unified data 

mining framework presented by Tsai. 
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Figure 9 Unified data mining framework  

source [Tsai, et al., 2014] 

According to Tsai, data mining techniques could be used for IoT 

infrastructure or services [Tsai, et al., 2014].  They discuss data mining 

techniques in terms of the unified data mining framework. Their study 

investigates each data mining technique for IoT from two perspectives. 

First perspective is infrastructure perspective (i.e. the design consideration 

of algorithm to fit in IoT). The second prospective is which is the service 

algorithm will be used in (i.e. used in which application).  The researcher 

illustrates this taxonomy in Figure 10.  

 

Figure 10 data mining techniques for IoT 

Moreover, [Tsai, et al., 2014] provide a comparison of mining 

technologies in terms of goals and data sources and in reference that study 

each mining technique.  Figure 11 is adapted from [Tsai, et al., 2014]  to 
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show only goal and data source for each mining technique.  

 

Figure 11 Mining Techniques Comparison 

Source: [Tsai, et al., 2014] 

7. IoT Open Issues 

Finally, Tsai et al refer to open issues of IoT and data mining.  These 

open issues are from four perspectives: Infrastructure, Data, and algorithm 

and security perspectives [Tsai, et al., 2014] .  Table 5 tries to summaries 

these open issues from the different perspectives.  

Table 5 open issues in IoT 

Perspective Open Issues 

Infrastructure  Decentralization  

 Heterogeneity  

 Low power  

 Small memory, limited computation power 

Data  Different data standards, types and resources  

 Sizes of Data and preserving of data  

Algorithm  Dynamic nature of sensor status affects algorithms  

 Redesign of algorithm to fit in application. 

 Computation load and services balance. 
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Perspective Open Issues 

 

Security   Privacy concern while using video cameras  

 Sensitive information of IoT end User (e.g. health info) 

8. Conclusion  

In this paper, a systematic literature review is conducted on mining 

IoT data Streams. The paper discusses the term IoT, edge computing, data 

stream mining and data mining for IoT. The paper starts with reviewing 

drawbacks of big data approach for handling IoT data.  Then it reviews 

challenges and opportunities of edge computing. Additionally, 

Applications of edge analytics is mentioned.  Later, concept of data stream 

mining is reviewed. After that data mining for IoT is discussed. At the end, 

it could be notices that a lot of challenges still need research effort. This 

Research area is still open and there are a lot of opportunities. It is a hot 

topic for research. 
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Abstract 

    Named Entity Recognition (NER) is an important task that is used in 

recognizing the proper names in the text such as ―Person‖, ―Location‖, 

and ―Organization‖. This task is very important in the most fields of the 

natural language processing (NLP) such as ―Question Answering‖, 

―Machine Learning‖, and ―Information retrieval‖. There are more 

research studied the NER for the foreign language e.g. English but little 

of them that studied it for Arabic language because Arabic language has 

complicated morphology and that make the NER task difficult. In this 

research, we tried to know more about the Named Entity Recognition task 

and its importance in the NLP fields especially when using it with the 

Arabic language text. The challenges that faced the Arabic NER were 

studied and some the solutions for each challenge were introduced. The 

linguistic resources and tools that support the Arabic NER were presented 

and a link for each was illustrated. The main approaches of the NER were 

explained and an example for each approach was given. The evaluation 

metrics that are used for evaluating the Arabic NER also were presented. 

 

Keywords: Arabic NER, NER Challenges, Linguistic Resources, NER Tools,    

                    NER approaches. 

1. Introduction 

    In the 1990s, NER was introduced as a subtask of information 

extraction (IE) task and became important in more of the research studies 

[Shaalan, 2014].  

    The Named Entity Recognition (NER) task aims at detecting and 

classifying the proper names in the text. The proper names can be person, 

location or organization names [Nadeau & Sekine 2007]. For example, in 

the sentence ―Mohammed and Ahmed work in IBM Company in Egypt‖; 

―Mohamed‖ and ―Ahmed‖ will be identified as Person NE, ―IBM‖ will 

be identified as organization NE, and ―Egypt‖ will be identified as 

location NE. 
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    The NER task helps the Natural Language Processing (NLP) 

applications such as Information Retrieval (IR), Question Answering 

(QA) and Machine Learning (ML) to enhance their performance [Shaalan 

& Raza 2009].      

    There are some challenges that face the NER task when it‘s used with 

the Arabic language because of the characteristics of Arabic language 

such as the rich morphology and syntax. Absence the capitalization and 

the short vowels, the ambiguity, and the lack of the resources are some of 

these challenges. 

    The annotated corpora and the lexical are the main linguistic resources 

for the Arabic NER. Also, there are some the tools that support the 

Arabic NER such as: ―GATE‖ and ―MADAMRA‖. 

   There are three main approaches are used in the NER are: (1) Rule 

Based NER that depends on the linguistic rules of the language, (2) 

Machine Learning Based NER that depends on the features of the NE 

classes in a large training corpus, and (3) Hybrid Based NER that 

combine between the two previous approaches. 

    It is necessary to evaluate the performance of the NER system. There 

are some the evaluation metrics that used to evaluate the performance of 

the NER system. These metrics are part of NLP conferences such as 

―MUC‖, ―CONLL‖, and ―ACE‖. 

   This research aims to give a good background on the Arabic NER for 

the interested researchers.  

   The remainder of the research is organized as follows. Section 2 

discusses the importance of the Named Entity Recognition Task.  Section 

3 discusses and analyzes the challenges that face the NER when it is used 

with Arabic language and the solution for each. Section 4 presents the 

linguistic resources and the tools that support the Arabic NER. Section 5 

explains the main approaches of the Arabic NER and gives an example 

for each approach. Section 6 reviews the evaluation metrics that are used 

to evaluate the performance of the Arabic NER. Finally, the conclusion 

remarks and the future work are presented. 

2. The importance of the NER in NLP applications 

     ―Names‖ play important role in any text for detecting, identifying and 

extracting them [Mohit, 2014]. So, recognizing the names can improve 

many applications in NLP. The NLP applications includes: Information 

Retrieval (IR) systems, Information Extraction (IE), Machine Translation 

(MT), Question Answering (QA) systems and others.  



The 52
nd

 Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

Cairo University-Institute of Statistical Studies and Research 

44 
 

2.1. Integrated the NER with the information retrieval 

    The information retrieval (IR) is ―the task of identifying and retrieving 

relevant documents from a set of data according to an input query‖ 

[Shaalan, 2014]. According to the studies on the information retrieval, 

there is a strong relation between the named entity recognition task and 

the retrieval systems.  

   NER can be useful for the IR through two possible ways: recognizing 

the ―Named Entities‖ within the input query and determining the relevant 

document according to the existence of the recognized ―Named Entities‖ 

within these documents. For example, the word (―الجسيرة‖- Aljazeera) can 

be recognized as an organization Named Entity or a Location Named 

Entity corresponding to the word island. So, the correct recognition leads 

to retrieving and extracting of the relevant documents. 

2.2. Integrated the NER with the Machine Translation 

    The Machine Translation (MT) is the task of translating a text in a 

language into another language. Improving the Named Entities translation 

can help in improving the performance of the MT system [Kaddoura, 

2010]. The translation of some Arabic person names to Latin languages 

faces the ambiguity problem; because the Arabic person name can be 

found as regular words in the language that isn‘t a named entity type. For 

example, the word ―سعيد‖ (Saeed) can be used in Arabic text as a noun 

(non-NEs) that means ―Happy‖, and also as a Person name (Person NEs). 

So, the translation of the following phrase ― محمد سعيد― can be ―Mohamed 

Saeed‖ or ―Mohamed Happy‖. 

2.3. Integrated the NER with the Question Answering 

    The Question Answering (QA) task is related to Information Retrieval 

field where the questions are taken as input and the QA system returns 

brief answers. For improving the retrieved data in the QA system, the 

NER task is used; that is through identifying the relevant documents and 

then extracting the correct answers from candidate passages. For 

example, the words ―الشرق الأوسط‖ may be classified as Organization NE 

or Location NE according to the context. 

3. Challenges of the NER in Arabic Language 

    There are several challenges/problems face the NER task when using it 

in Arabic Language; this section describes these challenges and studies 

the possible solution for each. 
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3.1. Absence of Capitalization Problem 

    Most Named Entities in the Latin languages like English begin with 

capital letters such as proper names e.g. (―Ahmed‖, ―Mohammed‖) and 

abbreviations e.g. (―ACM‖, ―IBM‖). But this feature doesn‘t exist in the 

Arabic language because the Arabic language can‘t support the 

capitalization. Absence of this feature effects on the Named Entity 

recognition task [Shaalan, 2014]. 

The solution of this problem 

   The dictionary lookup method wouldn‘t be a suitable solution to face 

this problem, because some of the words can be used as proper nouns and 

they also can be used as non-proper noun in the text. For example, the 

Arabic proper name ―عين‖ can be used in the sentence with different 

meanings as in Table 1. 

Table 1 Example of the absence of the capitalization problem 

 
  

                       

                           

 

 

                        [The source (Saad & Ashour 2010)] 

So, the solution of this problem is analyzing the context surrounding the 

Named Entity. 

3.2. Absence of Short Vowels 

    Arabic text contains the diacritics  that ―affect the 

phonetic representation and give different meaning to the same lexical 

form‖ [Shaalan, 2014]. But nowadays, Modern Standard Arabic (MSA) is 

written literally, without considering the addition of diacritics [Alotaibi, 

2015]. Absence of the diacritics in the Arabic words leads to the 

ambiguity because different diacritics represent different meanings. For 

example, the word ―قطر‖ without any diacritics can be recognized as 

country ―location NEs‖ or as radius ―Measure NEs‖. 

The solution of this problem 

    Consider the context of the word in order to predict the correct 

meaning. 
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3.3. Complicated morphology 

    Finding many different patterns for the one Arabic word is from the 

characteristics of the Arabic language where each word can consist of one 

or more prefixes, a stem or root, and one or more suffixes in different 

combinations, that leads to complicated morphology. 

Table 2 Arabic Patterns and Roots 

 
 

 

 

 

                                        

 

 

 

 

                                    [The source (Saad & Ashour 2010)] 

The solution of this problem 

    There are two possible ways to resolve this problem  

1. By deleting all the affixes and keeping only the root of the Arabic 

word. For example, the analysis of ―وبالقاهرة‖ word will result ―القاهرة‖ 

as a location name after deleting the ―و‖ and the ―بـ‖. Although this 

way is faster, it leads to a loss of valuable information from the 

affixes [Benajiba et al., 2007].  

2. By separating the suffixes with spaces. For example, the word 

 This .‖و― ‖عاصمة― ‖ها― can be segmented into three parts ‖وعاصمتها―

way is more accurate, because it keeps all affixes and then keeps 

the meaning. 

3.4. Ambiguity Problem 

    The problem of ambiguity can be between two or more Named Entities 

because the Named Entity phrases can be formed by different POS such 

as ‗common nouns‘, ‗adjectives‘ or more complex phrases of more than 

one token. For example, In the sentence ―أحمد أباد فاز بالجائسة―: the phrase ― أحمد

can be recognized as ―Person NE‖ or as a ―location NE ‖أباد
1
‖. Table 3 

presented more examples for this problem. 

 

                                                
1
 “Ahmed Abad” is the largest city and former capital of Gujarat, which is a state in India. 

https://en.wikipedia.org/wiki/Gujarat
https://en.wikipedia.org/wiki/India
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Table 3 Ambiguous Examples 

[The source (Shaalan & Raza, 2009)] 

 

The solution of this problem 

    Rule based approach can be used for resolving this problem. (Shaalan 

& Raza, 2009) used the heuristic rules for resolving this problem by 

―preferring one Named Entity type over the other‖.  

3.5. Transliteration Problem 

    An NE can be transliterated in many ways. The lack of standardization 

leads to many shapes of the same word that are spelled differently but 

with the same meaning. Another reason for this is that ―Arabic has more 

speech sounds than Western European languages, which can ambiguously 

lead to an NE having more variants‖ [Shaalan, 2014]. For example, the 

city of ―Washington‖ could be expressed using four forms such                       
( واشنجطن , واشنغطن,واشنطن, وشنطن ) 

The solution of this problem 

    Make a standard form/ a canonical form and normalize each 

occurrence of the variant to this form; this requires a mechanism (such as 

string distance calculation) for matching between a name variant and its 

normalized representation. 

3.6. Lack of Resources  

    There are large annotated corpora as well as Arabic lexicons that can 

be used for implementing and testing the performance of an Arabic NER 

system; but most of these available Arabic NER resources are expensive 

and have limited capacity.  

The solution of this problem 

    Researchers depend on their own corpora, which require human 

annotation and verification. Few of these corpora have been made freely 
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and publicly available for research purposes as in [Benajiba et al., 2007] 

and [Mohit, 2014]; whereas others are available but under license 

agreements. 

4. Arabic Linguistic Resources and Tools supporting Arabic NER 

task 

    As it is shown in the previous section, the lack of digital linguistic 

resources and the tools that support the NER represents a challenge for 

the NER task especially when it is used with the Arabic language.  

    This section presents the available linguistic resources and the tools 

that support the Arabic NER. It detects each of them is open access. 

4.1. Arabic Linguistic Resources  

    There are two types of linguistic resources that are commonly used in 

NER: (1) Corpora   and   (2) Lexical resources. 

4.1.1. Corpora 

    The datasets or corpora are used to evaluate and compare the systems. 

For the NER task, we need ―large annotated corpus‖ where every NE has 

a type assigned to it.  

   Some NER corpora are available under paid license agreements, for 

example, ―ACE
2
‖. And others are freely available such as ―ANERcorp

3
‖ 

that is a Corpus of more than 150,000 words annotated for the NER task 

[Benajiba et al., 2007]. 

    Fig. 1 shows a sample of annotated corpora where the words of corpora 

are collected from different resources and each word are classified into its 

type: ―Loc‖ means Location NE, ―PER‖ means person NE, ―ORG‖ 

means organization NE, and ―O‖ means other NE. The letters ―B, I,L‖ 

means the site of the word in the sentence ―Begin‖, ―In the middle‖ and 

―Last‖. 

                                                
2 https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-

specifications  

3
 http://www1.ccls.columbia.edu/~ybenajiba/downloads.html 

https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications
https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications
http://www1.ccls.columbia.edu/~ybenajiba/downloads.html
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4.1.2. Lexical Resources (gazetteer) 

    Gazetteer is another lexical resource which is a collection of 

predefined lists of typed entities. It can be called as dictionary or 

wordlist. The contents of a gazetteer should be consistent and belong to 

only one type of NE. For example, a location gazetteer consists of 

names of countries, cities, states, and so on [Shaalan & Raza, 2009].  

    When the researchers found these resources aren‘t available freely; 

they built their own gazetteers from different resources such as the Web 

and from organizations. For example, (Benajiba et al., 2007) built 

―ANERGazet‖ that is a collection of 3 Gazetteers:  

a) Locations: a Gazetteer containing names of countries, cities, 

states, etc. 

b) People: a Gazetteer containing names of people recollected 

manually from different Arabic websites 

c) Organizations: a Gazetteer containing names of 

Organizations like companies, football teams, etc.  

Fig. 1 Sample of annotated Corpora 
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Fig. 2 Sample of the ―ANERGazet‖ 

(a) Loc_Gazetteer, (b) Person_Gazetteer and (c) ORG_Gazetteer 

Table 4 presents a summary of the important Arabic NER resources that 

are available to be used. 

 

 Table 4 Summary of Arabic NER Resources 

Resource name 
Resourc

e Type 
Availability Link 

―ACE‖  Corpora 

under paid 

license 

agreements 

https://www.ldc.upenn.edu/collaborations/past-

projects/ace/annotation-tasks-and-specifications 

 

―ANERcorp‖ Corpora Free 
http://www1.ccls.columbia.edu/~ybenajiba/downloads.h

tml 

―AQMAR‖ Corpora Free http://www.cs.cmu.edu/~ark/ArabicNER/ 

―Fine-grained‖  Corpora Free https://sourceforge.net/projects/arabic-named-entity-

corpora/ 
―WIKIFANE_Gaz

et‖  
Lexical Free 

https://sourceforge.net/projects/arabic-named-entity-

gazetteer/?source=directory 

―CJK‖ Lexical 

under paid 

license 

agreements 

www.cjk.org/cjk/arabic/arabsam.htm 

―ANERGazet‖  Lexical Free  
http://www1.ccls.columbia.edu/~ybenajiba/downloads.h

tml 

 

4.2. Tools supporting the Arabic NER task 

    In Arabic language, there is a lack in the NER tools which have more 

importance for the NLP systems [Kaddoura, 2010].  

(a)                                 (b)                                         (c) 

https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications
https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications
http://www1.ccls.columbia.edu/~ybenajiba/downloads.html
http://www1.ccls.columbia.edu/~ybenajiba/downloads.html
http://www.cs.cmu.edu/~ark/ArabicNER/
https://sourceforge.net/projects/arabic-named-entity-corpora/
https://sourceforge.net/projects/arabic-named-entity-corpora/
https://sourceforge.net/projects/arabic-named-entity-gazetteer/?source=directory
https://sourceforge.net/projects/arabic-named-entity-gazetteer/?source=directory
http://www.cjk.org/cjk/arabic/arabsam.htm
http://www1.ccls.columbia.edu/~ybenajiba/downloads.html
http://www1.ccls.columbia.edu/~ybenajiba/downloads.html


The 52
nd

 Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

Cairo University-Institute of Statistical Studies and Research 

51 
 

   In this section, some NER tools that have been used in the Arabic NER 

literature are presented. The tools can be classified into two categories 

according to their functions: (1) Integrated Development Environments 

tools and (2) Basic Preprocessing Tools for Arabic.  

   Table 5 presents a summary of these tools with link for the official site 

for each. 

4.2.1. Integrated Development Environments tools 

 GATE (The General Architecture for Text Engineering): 

o It is a freely available. 

o It supports these languages (English, French, Italian, 

German, Arabic, Chinese, Hindi, Romanian, and Cebuano). 

o It can be used to extract basic Arabic entities, such as (date, 

name, location, organization, and so on). 

 

 NooJ: 

o It is a freely available. 

o It supports constructing, testing, and maintaining large 

lexical resources, and applying morphological analysis for 

Arabic processing. 

o It can recognize all Unicode encodings. 

 

 LingPipe: 

o The free version has limited production capabilities and in 

order to obtain full production abilities, it must to be 

upgraded. 

o It is a toolkit for text engineering and processing. 

o It supports POS tagging, spelling correction and NE 

recognition. 

4.2.2. Basic Preprocessing Tools for Arabic 

    In this section, the Arabic morphological pre-processing tools are 

presented that are used in the Arabic NER literature, including BAMA, 

MADA, AMIRA and MADAMIRA toolkit. 

 

 Buckwalter Arabic Morphological Analyser (BAMA)  

o It contains over 80,000 words, 38,600 lemmas. 

o It contains three dictionaries (Prefix, Stem, Suffix) and three 

compatibility tables (Prefix-Stem, StemSuffix, Prefix-

Suffix). 
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 Morphology Analysis and Disambiguation for Arabic (MADA)  

o It is a development of BAMA. 

o The TOKAN component allows the user to specify any 

tokenization scheme that can be generated from 

disambiguated analyses. 

o The MADA+TOKAN package provides one solution to all 

of the basic problems in Arabic NLP, including tokenization, 

diacritization, stemming, and lemmatization. 

 

 AMIRA  

o This is a set of tools including a tokenizer, POS tagger and 

Base Phrase Chunker. 

o It is used for different NLP applications because of its speed 

and high performance. 

 

 MADAMIRA  

o It combines aspects of two previously used systems for NLP; 

MADA and AMIRA. 

o It includes several tasks that are useful for NLP processes 

such as POS tagging, tokenized forms of words, 

diacritization, lemma stemming, base phrases, and NER.  
 

 

 

Table 6 Summary of Arabic NER Tools 

Tool Availability Link 

―GATE‖  Free https://gate.ac.uk/ 

―NooJ‖  Free http://www.nooj4nlp.net/ 

―LingPipe‖  Free for limited capabilities http://alias-i.com/lingpipe/ 

―BAMA‖     under paid license agreements https://catalog.ldc.upenn.edu/LDC2004L02 

―MADA + 

TOKAN‖  
Free 

https://lists.cs.columbia.edu/pipermail/mada-

users/ 

―AMIRA‖  A demo of the system is available http://nlp.ldeo.columbia.edu/amira/ 

―MADAMIRA‖  Free 
http://www1.cs.columbia.edu/~rambow/soft

ware-downloads/MADA_Distribution.html 

https://gate.ac.uk/
http://www.nooj4nlp.net/
http://alias-i.com/lingpipe/
https://catalog.ldc.upenn.edu/LDC2004L02
https://lists.cs.columbia.edu/pipermail/mada-users/
https://lists.cs.columbia.edu/pipermail/mada-users/
http://nlp.ldeo.columbia.edu/amira/
http://www1.cs.columbia.edu/~rambow/software-downloads/MADA_Distribution.html
http://www1.cs.columbia.edu/~rambow/software-downloads/MADA_Distribution.html
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5. Main Approaches for Arabic NER 

    According to the research works on the Arabic NER, it is found many 

approaches for recognizing named entities from text. These approaches 

have been divided into three categories [Mohit, 2014] as following: (1) 

Rule Based NER, (2) Machine Learning based NER, and (3) Hybrid 

NER. 

5.1. Rule-Based NER 

    The Rule-Based is from the early approaches to the NER. It depends 

on linguistic rules (grammars). It is also called ―Linguistic-based‖ 

approach [Shaalan, 2014]. There are three main components are used in 

the Rule-Based systems, as following: 

(1) A set of Rules for the named entity extraction task (grammatical 

rules). 

(2) Gazeteers/ Dictionaries that contains different types of named 

entity classes 

(3) Extraction engine that applies the rules to the text. 

 

5.1.1. The advantage and disadvantage of this approach 

    The advantage of the Rule-based approach is that it needs to high 

linguistic knowledge to build it. 

    The problem of this approach is when needing to make any updates or 

maintenance on the system but the linguists with the required knowledge 

and background are not available. It requires expensive manual effort and 

it is time-consuming [Shaalan, 2014]. 

5.1.2. Example on using this approach 

    (Shaalan & Raza, 2009) used the Rule-Base approach for developing 

NER system for Arabic (called NERA system, see Fig. 3). They 

depended on their own resources, corpora and gazetteers, to train and test 

the system.  

    For example, when applying the proposed system in [Shaalan & Raza, 

2009] to recognize the NEs in a text, a phrase such ―أحمد آباد‖ can be 

recognized as a person name or a location. So, it is necessary to create a 

filter rule to return one correct result. The authors put the following filter 

rule: 
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“If a possible match M1 for a location entity reported by the location 

extractor intersects with a match M2 of a person entity that is also reported by 

the person extractor, then the match as a location name will be discarded” 

 

 
Fig. 3 Architecture of NERA system  

(Source: [Shaalan & Raza, 2009]) 

 

So, in case of an intersection, ―أحمد آباد‖ will be recognized as person 

name. In my opinion, there are some the drawbacks in ―NERA‖ system 

when using this rule; where the phrase ―أحمد أباد‖ can be a location but in 

this case the system can‘t retrieve the correct answer!. So, we suggest 

using the probabilities and the context surround the NEs for improving 

this linguistic rule and the similar rules.  

    Also, there are some the ways that can improve the performance and 

enhance the accuracy such as using large corpora and large dictionaries, 

and using Arabic text with error-free spelling. 
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5.2. Machine Learning (ML)-Based NER 

    The idea in ML-based approach is to study the features of the Named 

Entity classes in a large training corpus. There are two main components 

are used in the ML-Based systems, as following: (1) Large annotated 

corpora and (2) a probabilistic representation of the training data (A 

statistical model). Decision Trees, Support Vector Machines (SVM), 

Maximum Entropy (ME), Conditional Random Fields (CRF) and Hidden 

Markov Models (HMM) are examples of the statistical models. 

5.2.1. The advantage and disadvantage of this approach 

    The advantage of this approach is that the use of ML approaches 

reduces the human effort needed for building a set of rules and gazeteers. 

In some cases, the ML-based approach is more flexible than the rule 

based approach. 

    The disadvantage of the machine learning approach is the needing to 

large corpora of annotated text. And this problem appears highly in 

Arabic NER because of the lack of linguistic resources. 

5.2.2. Example on using this approach  

    (Benajiba, et al., 2007) built a NER system called ―NERsys‖ for Arabic 

texts based-on n- grams and maximum entropy. The authors depend on 

their own testing and training corpora and gazeteers (ANERcorp & 

ANERgazet)
 4
. 

First, we would to know how to use maximum entropy 

    Maximum entropy (ME) is ―a general technique for estimating 

probability distributions from data‖ [Benajiba, et al., 2007]. The 

Maximum entropy calculates the best probability distribution according 

to the defined information. The following example will explain ―how the 

ME classifier performs‖: 

 

     

    If we want to classify the word ―Darfur‖ as one of these classes 

(person, location, organization, or other)  

o If we assumed that we don‘t have any information on the word 

―Darfur‖ then the distribution of the probability on the four classes 

                                                
4
 Available at: http://www1.ccls.columbia.edu/~ybenajiba/downloads.html 

“Sudan’s Darfur region remains the most pressing humanitarian 
problem in the world” 

http://www1.ccls.columbia.edu/~ybenajiba/downloads.html
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will be the same. P(person)=P(Location)=P(Organization)=P(other) = 

¼= 0.25. 

 

o But, if we assumed that we have information for ―Darfur‖ that it a 

word that begins with ―Capital letter‖ and isn‘t ―in the start of the 

sentence‖.  

 

 By using this information we will guess that ―Darfur‖ is a 

proper name (one of those: Person, Location, or Organization) 

and it isn‘t any other NE.  

 So, distribution of the probability will be different. The most 

probability will be assigned to the ‗Person‘, ‗Location‘, and 

‗Organization‘. P(person)=P(Location)=P(Organization)= 1/3 = 

0.3. 

      In (Benajiba, et al., 2007), the results showed that using the maximum 

entropy can enhance the performance of the Arabic NER task without 

using any POS-tag information or text segmentation.  

Table 7 shows a Comparison between Rule-Based and ML-Based 
 

Table 7 Comparison between Rule-Based and ML-Based 

 Rule-Based ML-Based 

Language 

Specialists 

 

It depends on linguistic rules 

―hand-constructed rules‖ that 

require language specialists 

 

 

It doesn‘t need language 

specialists 

 

The Required 

Training 

Data 

Small amount of training data 

 

Large amount of annotated 

training data 

(very large corpora) 

 

Time 

Consuming 

 

Very time consuming 

 

Automated 

Changes Some changes may be hard 

 

Some changes require re-

annotation of the entire 

training corpus 

 

Quality 

 

High quality  

 

Less quality  
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Rule 
Based 

ML 
Based 

Hybrid 
Based 

5.3. Hybrid NER 

    The idea in the hybrid NER systems is combining the rule-based 

approach with the ML-based approach to overcome on the problems in 

both methods. Using the hybrid Arabic NER can improve the Arabic 

NER task. 

 

5.3.1. The advantage and disadvantage of this approach 

    In some cases, the depending only on rule-based features doesn‘t 

improve the performance; and the depending only on machine learning 

based features doesn‘t improve performance. But when integrating the 

features of rule-based with Machine learning classifiers, in this case the 

performance can be improved. 

5.3.2. Example on using this approach 

     (Abdallah, et al. 2012) proposed a simple method for integrating the 

Machine learning-based approach with rule-based approach for Arabic 

NER as it is shown in Fig. 4. 

 
Fig.  4 Block diagram illustrating the integration between the Rule-Based and ML-

Based (Source: [Abdallah, et al. 2012]) 
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    The authors focused on only three named entities (person name, 

location, and organization). 

    For training and testing the proposed method, they used two annotated 

corpora: 

(1) The ACE 2003Multilingual Training Set
5
. 

(2) ANERcorp Corpus
6
. 

 

Steps to build their rule-based system: 

1. Performing the recognition based on a dictionary lookup that 

containing lists of known named entities. 

2. Using a parser, based on a set of grammar rules (represented as 

regular expressions). 

Steps to build the proposed integrated approach: 

1. Using the Stanford POS Tagger
7
 to compute some of the general 

features such as word category and affixation that are defined as 

machine learning features. 

2. Complementing the rule-based features with the other extracted 

features 
3. Feeding all combining features to a decision tree classifier. 

 

    In (Abdallah, et al. 2012), the results of proved that the proposed 

hybrid approach is better than the pure rule-based system or the pure 

machine-learning classifier. 

6. Evaluating the performance of the NER systems 

   The aim of the evaluation is to ensure if the NER system can enhance 

the performance or no and with which degree according to the used 

datasets. NER systems are evaluated by ―running them on human-labeled 

data and comparing their results against this gold-standard‖ [Mohit, 

2014]. If there are standard evaluation corpora, it will be easy to compare 

between the existed NER systems. Some researchers used the annotated 

datasets where every NE has a type assigned to it such as (―ANERcorp‖ 

and ―ANERGazet‖), and the evaluation measurements (precision, recall, 

                                                
5
 Available to BUID under License from https://www.ldc.upenn.edu/collaborations/past-

projects/ace/annotation-tasks-and-specifications 
6
 Available for download from http://users.dsic.upv.es/ybenajiba/ 

7
 available at http://nlp.stanford.edu/software/stanford-postagger-2010-05-26.tgz 

 

https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications
https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications
http://users.dsic.upv.es/ybenajiba/
http://nlp.stanford.edu/software/stanford-postagger-2010-05-26.tgz


The 52
nd

 Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

Cairo University-Institute of Statistical Studies and Research 

59 
 

f-measure and accuracy) for evaluating their NER systems [Benajiba et 

al., 2007].  

   In this section, we presented the evaluation measurements and the 

evaluation metrics that are used for evaluating the performance of the 

Arabic NER systems. 

6.1. Evaluation Measurements 

    The evaluation measurements such as ―Precision, Recall, F-measure, 

and Accuracy‖ are the most used of the evaluation techniques [Al-

Jumaily et al., 2012]. The equations of each measure will be defined in 

terms as in the following table: 

 
Table 8 Terms in the evaluation measures equations 

Term Stands for Definition 

TP ((True-Positives)) 
―It counts the tokens correctly assigned to 

this category‖ 

FP ((False-Positives)) 
―It counts the tokens incorrectly tagged to 

this category‖ 

FN ((False-Negatives)) 
―It counts the tokens incorrectly rejected 

from this category‖ 

TN ((True-Negatives)) 
―It counts the tokens correctly rejected from 

this category‖ 

     

                 

    The precision is  ―the  ratio  of  the retrieved  tokens  which  are  

relevant  in  the  corpus,  i.e.,  it  evaluates  the  exactness  of the  system‖ 

[Jumaily et al., 2012].    

 

 

 

 

    Recall is ―the ratio of the retrieved relevant tokens. It measures the 

ability of the system to retrieve a complete set of the relevant tokens from 

a corpus‖ [Jumaily et al., 2012].   

 

 

 

Precision 

(2) 

 Recall 

 F-measure 

(1) 
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    F-measure evaluates the effectiveness of the system.  

 

6.2. Evaluation Metrics 

    There are three main NER scoring metrics used as part of NLP 

conferences: (1) Message Understanding Conference ―MUC‖, (2) 

Computational Natural Language Learning Conference ―CoNLL‖, and 

(3) Automatic Content Extraction ―ACE‖. 

6.2.1. MUC Evaluations
8
 

    ―MUC‖ is an evaluation metrics where a system is scored on two axes: 

1. Its ability to find the correct type of the NE (TYPE).  

2. Its ability to find the boundaries text surrounds the NE (TEXT).  

The advantage of this method is taking into account all possible types of 

errors. But the ambiguity in the boundaries can lead to a problem. 

6.2.2. CoNLL Evaluations
9
 

    ―CoNLL‖ provides an exact match evaluation, where the entity is 

considered correct if it exactly matches the same type and text. This 

method is simple in calculating and analyzing results [Shaalan, 2014]. In 

this method, the Precision, recall and F-measures are used to calculate 

performance. 

6.2.3. ACE Evaluations
10

 

   ―ACE‖ evaluation deals with several kinds of errors into an integrated 

scoring mechanism where each type of error and each type of entity has 

different weight. Compared by ―MUC‖ and ―CoNLL‖ methods, ―ACE‖ is 

more complex. Because of the complexity of this evaluation method, 

most studies used the ―CoNLL‖ method for the evaluation [Alotabi, 

2015]. 

    According to the literature, we concluded that the CoNLL method can 

be a standard method for evaluating the Arabic NER. 

                                                
8
 http://www.itl.nist.gov/iaui/894.02/related_projects/muc/muc_sw/muc_sw_manual.html 

9
 http://universaldependencies.org/conll17/evaluation.html 

10
 https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications  

(3) 

http://www.itl.nist.gov/iaui/894.02/related_projects/muc/muc_sw/muc_sw_manual.html
http://universaldependencies.org/conll17/evaluation.html
https://www.ldc.upenn.edu/collaborations/past-projects/ace/annotation-tasks-and-specifications
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7. Conclusion and Future Work 

    The Named Entity Recognition task has an importance in each field of 

NLP fields. In this research, we studied the importance of the NER task 

in some of these fields. Also the challenges that faced the NER task when 

using it with the Arabic language and the solutions that are used in the 

literature for each challenge were studied and analyzed. We founded that 

―analyzing the context surrounding the NEs‖ is the solution for the most 

of these challenges.  

    The studies on the Arabic NER used some the linguistic resources such 

as Corpora and Gazetteers and they also used some tools that support the 

Arabic language such as BAMA and MADAMIRA. Some of these 

resources and tools are freely available and the others are available under 

paid license agreements.  

    There are three approaches of the NER: (1) Rule-Based approach, (2) 

Machine Learning approach and (3) Hybrid approach. According to the 

literature the Hybrid-based can be the best approach in some cases.  

    NER systems are compared based on standard evaluations such as 

―MUC‖, ―CoNLL‖, and ―ACE‖; and standard evaluation measurements 

such as ―Precision‖, ―Recall‖, and ―F-measure‖. According to the 

literature, we concluded that the ―CoNLL‖ Matrix was the most used 

because of its simplicity in the calculating and the analyzing the results. 

To the best of our knowledge, there isn‘t research that evaluates and 

compares the performance of the available Arabic NER systems.  

    In the future, we would to make a comparative study between using 

many statistical models (SVM, HMM, Maximum Entropy, CRF, etc.); 

and to detect the role for each for improving the Arabic NER task.  
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Image Encryption Scheme with Hashed Biometric 

Key 

             ,                and                 

ABSTRACT 

            Communities have always interested for the security of information over the eras. This has 

produce to the improvement of several information security methods, prominent among them is 

cryptography. In this paper we suggest a technique for image encryption that has fast execution speed 

and high level safety. The design tools of our algorithm are depend on a chaos-based feedback 

cryptographic scheme using the tent map and an external biometric secret key of 160-bit using hash 

function (SHA-1). Accordingly, the created external key is utilized to extract the initial seeds of the used 

chaotic mapping. We will see soon, the experiences show the efficiency of the suggested scheme in 

addition to its vulnerability to secret key changes and its resistance to various kinds of threats. 

Keywords 
Stream Cipher, Chaos Cryptography, Hash Function, SHA-1 Hash Algorithm, Tent Map, Logistic Map, 

Arnold Cat Map, Statistical Tests, Statistical analysis, Security analysis. 

1. INTRODUCTION 

               Historically, the security of data was accomplished by a collection of physical security methods and 

trust. Stamps and subscriptions were confirmed of substantiation of legitimacy, this is appeared in the royal 

seals and signets by last emperors. Confidentially was accomplished by closing up documents and lockers. 

Integrity of information was fundamentally based on trust. Devoted manpower such the royal postal service 

was entrusted with the task of transferring information. The degree of information security was based on the 

trouble faced in compromising these security methods and breaking confidence. In the information age, 

though the demand for information security yet stays the same. Many of these physical security techniques are 

not only inadequate, but many are impracticable. The networked age has raised the danger of information 

safety probability of accumulation assets. Vulnerable data establishing on unlock and un-trusted networks 

(e.g. the Internet) can be simply accessed, duplicate or altered [3]. In impose to counter the security threat in 

the new age; a distinguished technique that has improved is encryption. The subject of encryption is called 

cryptography. 

             A hash function is a utility that takes a comparatively arbitrary quantity of input and makes an output 

of fixed size [6]. This concept feature makes them important in data structure, checksum algorithms for error 

detection, digital signature in information security etc. Cryptographic hash functions have another merit that is 

beyond hash functions - it is very rough to discover two distinct inputs that make the same output. This 

property gives a high level of certitude though not ultimate that several input values would product different 

output signature in most of the cases. This make cryptographic hash functions the hash functions that are used 

in information security related applications. SHA-1 (Secure Hash Algorithm) is one of hashing algorithms; it 

is used to generate the hashing value. It creates the hash value of 160 bits (20 bytes). It has the 80 number of 

rounds. The user which has the hash value can adjust the data. The hashing algorithm supply authenticity and 

integrity. If any user alters the data then the hash value will be varied [1]. 
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            According to [7], Cryptographic Hash functions are one of the most significant tools in the field of 

cryptography and are used to realize a number of security goals. In [8] the essential characteristics of the Hash 

function that allow them to withstand to a satisfactory level all known cryptanalytic attack was highlighted.             

            In [2] mentioned to collision resistance property as collision freeness or strong collision resistance, 

second pre-image resistance as weak collision resistance and preimage resistance as one-wayness.  

           In [4] categorized collision resistance as the strongest property of all three, hardest to satisfy and easiest 

to breach, and breaking it is the goal of most attacks on hash functions.                 

            In [5] the notion of the hash function security was expanded. In this extension they realized seven 

several security notions, three construct on pre-image resistance, three based on second pre-image resistance 

and one on collision resistance. Their work is based on public concept of hash function family that is a limited 

set of hash functions with common domain and range. 

               Similarly some chaos – based cryptosystems are used to solve the privacy and security problems of 

biometric templates. The secret keys are randomly generated and each session has different secret keys. Thus 

biometric templates are encrypted by means of chaotic cryptographic scheme which makes them more 

difficult to decipher under attacks [11]. Most properties are related to some requirements such as mixing and 

diffusion in the sense of cryptography. Therefore, chaotic cryptosystems have more useful and practical 

applications. 

             One of the simplest chaos functions that have been studied recently for cryptography applications is 

the logistic map. The logistic map function is expressed as: 

             (     )                                   (1) 

Where    takes values in the interval [0, 1] and r € [0, 4]. It is one of the simplest models that present chaotic 

behavior [12]. 

Also, the proposed cipher utilizes the chaotic Tent map which can be depicted as follows: 

  (    )                     *  (     )                                    
                                                  

         (2) 

              For the chaotic Tent map [12], the control parameter   =2 yields a chaotic sequence     ϵ [0, 1] with a 

random behavior. 

               Also, popularized Arnold map in 1960, Russian mathematician Vladimir Arnold used the most 

general two-dimensional chaotic map for an image [9]; the name was Arnold Cat Map. If a matrix N * N, 

pixel with coordinates (x, y), we wrote to Arnold will be: 

[
  

  ]= [
  
     

] 0
 
 1 (    )                          p, q=1               (3) 

Where q and p are real numbers, the (     ) is the new position of original pixel (x, y). Since there only exists 

a linear transformation and mod function, it is very efficient to mix the pixel positions using the Arnold cat 

map. After several iterations, the correlation among the adjacent pixels can be muddled totally. 

              In this paper, present a technique for image encryption that has fast execution speed and high level 

safety. The design tools of our scheme are depend on a chaos-based feedback cryptographic scheme using the 

tent map and an external biometric secret key of 160-bit using hash function SHA-1. Accordingly, the 

generated external key is employed to derive the initial seeds of the applied chaotic mapping. Moreover, the 
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pixels are masked based on an iterative module which exploits a data-dependent feedback mechanism to mix 

the current cipher conditions with the previously masked pixels to get the encryption results. 

 

-2- 

                The paper is organized as follows: Section 2 presents the structure of the proposed image encryption 

scheme. Experimental tests and numerical computations to emphasize the encryption quality of the presented 

scheme are suggested in Section 3. Section 4 debates the diverse security analyses of the presented scheme 

including statistical analysis and sensitivity analysis related to key and plaintext changes. Finally, Section 5 

drafts the conclusions. 

2. PROPOSED IMAGE ENCRYPTION SCHEME 

                The suggested cipher is a symmetric key stream cryptography algorithm in which three essential 

functions (the key expansion, encryption and decryption modules) are utilized by the dispatcher and recipient 

to acquire the encrypted and decrypted image, severally. First, a secret biometric image is utilized by the 

dispatcher/recipient to create the secret key by applying hash function (SHA-1). The encryption operations are 

utilized to the plain image to obtain the cipher image. The structure of the suggested cipher depends on a 

feedback mechanism in which the encryption of each pixel is made dependent on the encryption merits of the 

preceding cipher pixel, which in turn, makes the cryptosystem powerful against any kind of threats. 

The next subsections demonstrate the three phases of the suggested scheme. 

2.1 Key Expansion by Using SHA-1 

                 In view of the fundamental wants of cryptology, the cipher text should be strongly related to the 

secret key and the security of the encryption algorithm only relies on obscuring this key. Moreover, the cipher 

should be strictly sensitive to little changes of the secret key. Thus, the strategy of randomly generating the 

key ensures these requirements.  The proposed mechanism for key scheduling utilizes from a selected 

biometric image to obtain the desired key by using SHA-1.  

The steps for key generation can be represented as follows: 

Step 1:   Input a biometric image Q. 

Step 2: Transform biometric image Q to be square matrix m × m then Exchanged biometric image Q by 

using Arnold cat map Eq. 3, the existing matrix is titled by  A. 

Step 3: Produce matrix B with same length of A by utilizing Logistic map which mentioned in Eq. 1, 

where                 ( 
    ( )

   
 ) mod1. 

Step 4: However, the periodicity of Arnold cat map should degrade the security, because the possible 

threats may iterate the Arnold cat map incessantly to reemerge the original image. As a remedy, we modify 

the pixel values next to increase efficient key by BitXoring  A  and  B.  

C =   ⨁                                                           (4) 

Step 5:   Derive 160 bit secret key by utilizing SHA-1 which take C in step 3 as input.            

SecretKey =  SHA-1(C)                                  (5) 

The test suite from NIST [10] was chosen to check the randomness of the sequence (secret key) produced by 

the suggested key expansion mechanism. This suite consists of a set of tests. Each test is independently 

applied to an n bits sequence (the same sequence in each test) to get a P-value. Particularly, the statistical 
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package consists of 16 tests [10]. These tests are performed on our proposed key generator and the obtained 

results are brief in Table 1. The estimations values confirm that the proposed generator can pass many of the 

underlying statistical tests and the basic requirements for the uniform distribution are met. Thus, the generated 

key stream is uniformly distributed and cannot be predicted by an enemy. 

 

 

-3- 

Table 1: Results of Statistical Tests NIST 

No. Statistical tests P_Value No. Statistical tests P_Value 

1 Frequency (Monobit) 0.7518 9 
Maurer’s Universal, 

(L=7,Q=1280) 
0 

2 Block Frequency (M =20) 0.4224 10 Lempel-Ziv Compression 0 

3 Runs Test 0.1522 11 Serial 0 

4 Longest Runs of Ones(M=5) 0.0167 12 Approximate Entropy 0 

5 Binary Matrix Rank(M = 7) 1.1872 13 Linear Complexity (M = 22) 0.1736 

6 Spectral DFT 1.000 14 
Cumulative Sums 

(Backward) Zero & One 

0.7200& 

1.000 

7 Non-overlapping, M=12,B= [1 0 1] 0.0153 15 Random Excursions 0.6126 

8 Overlapping, M =22,B =[1 1 0 1 1] 0.7856 16 Random Excursions Variant 0.4319 

2.2 Proposed Encryption Scheme 

                 The image encryption process utilizes an external biometric secret key of 160-bit long from SHA-1. 

Further, the secret key is divided into blocks of 8-bit. Now, the proposed scheme generates the initial seed of 

the employed chaotic tent map,   and the initial cipher pixel   from the extracted external biometric key K. 

Presume that the external secret key is represented as follows: 

                                                     (6) 

Where      performs a block of 8-bit of the overall 160-bit biometric key K.  

To compute    and    , the following two steps are carried out: 

     .∑   
      ( )
    

   

   
/                           (7) 

    (.    
      ( )

         /      )                           (8) 

The suggested encryption handles the plain image as a stream of pixels, each pixel is represented by 8-bit, and 

encrypts the input image pixel by pixel according to the following steps:  

Step 1: Convert the 2D plain image P into 1D vector by reading the pixels from top left to bottom right 

sides. The obtained plain image vector and its corresponding cipher vector are denoted by P and C, 

respectively. 

P =                                                     (9) 

C=                                                      (10) 
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Step 2: Encrypt the current pixel    to obtain its corresponding cipher pixel    according to 

    ,     *(,     (  )-       )        +- ⋙                     (11)    

Where      denotes the current input for the Tent map T depicted in Eq. 2  and can be calculated as 

follows: 

 (  )   ∑     
                  
                   (12) 

 

-4- 

If the next value obtained is within the subinterval between (0.2, 0.8), the iteration goes on until a 

desired number not be subinterval between (0.2, 0.8) then exit from tent map. After encryption of each pixel, 

we modify the    and initial value of the tent map    as follows:    

    ( (  )       )   )                               (13) 

     (((( (   )     )   )   (( (  )     )   )    ))        (14) 

Step 3: Set  i=i+1  and apply the step 2 until all pixels are encrypted. 

Step 4: Convert  C  to 2D array to obtain the final encrypted image. 

2.3 Proposed Decryption Scheme 

                Decryption is very simple; the same pad is generated but this time un-merged with the ciphertext to 

retrieve the plaintext. The decryption module receives an encrypted image (cipherimage) and the same 160-bit 

biometric secret key is generated and returns the original image (plainimage). The decryption scheme applies 

the same steps with the replacement of the encryption mapping with the inverse mapping of Eq. 11. 

3. EXPERMENTAL RESULTS 

                To demonstrate the efficiency of the proposed cipher, several experiments are performed on a set of 

biometric images downloaded from CASIA (Chinese Academy of science and institute of Automation) 

database [15]. Also, for the numerical evaluation of the encryption quality, the correlation coefficient (C.C) 

between the plainimage and cipherimage is estimated. Mathematically, C.C can be expressed according to 

[13, 14] as follows: 

    
  ∑ (       )  ∑   

 
      ∑   

 
   

 
   

√( ∑  
   (∑   

 
   ) )   (   ∑   

   (∑   
 
   )  )

     (15) 

Where x and y denote the grey values of the pixels for the plainimage and the corresponding encryption result. 

               The encrypted images which are illustrated in Fig. 1 emphasize the feasibility of the proposed 

scheme. Obviously, the proposed scheme effectively conceals all features of the plainimage which means that 

the encrypted image is visually indistinguishable. Also, the results are compared with the standard encryption 

algorithms (AES, RC5, and RC6) in Table 2, where the proposed scheme retains the smallest Correlation 

Coefficients (C.C).  

Table 2: The evaluation of encryption quality 
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Images 
Correlation Coefficient 

RC5 RC6 AES Proposed Cipher 

Iris001_1_1 0.0118 0.0225 0.0152 - 0.0073 

Iris001_2_1 - 0.0258 0.0091 - 0.0884   0.0064 

Fingerprint100_L0_0 0.0400 0.0078 -0.0119   0.0052 

Fingerprint100_R0_0 0.0386 0.0056 0.0183   0.0031 

Palmprint0001_m_L_01 - 0.0284 0.0067 0.0040 - 0.0044 

Palmprint0001_m_R_01 - 0.0061 0.0050 0.0031    0.0032 
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Iris                                                 Fingerprint                                                       Palmprint 

                                           
          Iris_enc.                                           Fingerprint_enc.                                              Palmprint_enc. 

Fig 1: Encryption by the propose scheme 
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4. SECURITY ANALYSIS 
                An acceptable encryption algorithm must thwart all kinds of cryptanalytic threats such as statistical 

attacks and exhaustive search attacks, differential attacks and related key attacks [13, 14, 16]. In this section, 

several security tests are applied to the proposed cipher to demonstrate its satisfactory security level. 

4.1 Statistical Analysis 

                  From cryptanalysis point of view, statistical analysis may enable an attacker to crack the cipher and 

recover the plain image from its cipherimage. Indeed, several cryptography schemes have been successfully 

broken through the statistical analysis such as permutation based ciphers. Hence, to confirm the strength of the 

proposed cryptosystem, the statistical analysis based on histogram and adjacent pixel correlations analysis are 

performed. The obtained results demonstrate the ideality of the proposed cipher with respect to statistical 

attacks. 

4.1.1 Correlation of Two Adjacent Pixels 

                The correlations between neighboring pixels are tested for horizontal, diagonal, and vertical 

adjacent pixels for the plainimage and the associated cipherimage. First, several pairs of adjacent pixels in 

different directions are randomly selected. Then, calculate the correlation coefficient between them according 

to Eq. 15. The results of the adjacent correlation analysis for horizontal pixels for iris image and its related 

cipherimage are illustrated in Fig. 2. The obtained values for the correlation coefficients in the plainimage and 

cipherimage are tabulated in Table 3 for different directions.  Obviously, there is an extraneous correlation 

between adjacent pixels in the cipherimage. On the other hand, the plainimage appears well correlated 

adjacent pixels which prove that the success of the proposed scheme in decreasing such correlation. 

Table 3: Obtained Values of C.C between Adjacent Pixels for Plainimage/Cipherimage 

Direction Plainimage Cipherimage 

Horizontal 0.9701  0.0679 

Vertical 0.9752  0.0009 

Diagonal 0.9539 -0.0459 
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4.1.2 Gray Histograms Analysis 

                  Additionally, to prevent an opponent from exploiting the statistical features of the cipherimages to 

obtain valuable information about the plain image, the cipherimage must bear a high dissimilarity to the 

original image. The histogram of several encrypted biometric images and its related original biometric images 

are studied. One of these examples shown in Fig. 2 displays the histogram of a cipherimage and the histogram 

of corresponding original image denoted by iris image. It is clear that the encipher image histogram is uniform 

distributed and notably dissimilar to the relevant histogram of the corresponding original image and 

consequently does not afford any indication about the original plainimage. Thus, an opponent cannot apply 

any statistical analysis on the proposed cipher. 

                 
                  Iris original image                         Histogram of original image           Horizontally adjacent pixels for plain image 

                 
               Encrypted iris image                              Histogram of Encrypted image       Horizontally adjacent pixels for cipher image 

Fig. 2. Histogram and correlation coefficient  of two horizontally adjacent pixels  

in  plain image and its related cipher image 

4.2 Information Entropy Analysis 

               Information entropy is considered as a significant indicator to randomness degree. According to 

Shannon’s theory [17], the entropy of an information source IS can be defined as follows: 

 (  )       ∑  (   )      (   ) 
    
                 (16) 

Where P(   ) denotes the probability of symbol    , and L is the number of bits used in representation of 

symbols of the source IS. According to this definition, it is found that the idea value of entropy for a random 

image with 28 (256) gray levels equals 8. To test the safety of the suggested scheme against the entropy 

attack, the entropy values for several images encrypted by the proposed scheme are estimated and are 

displayed in Table 4. The obtained estimators are too close to the expected value of 8 of a perfect random 

image. Thus, the proposed image cipher can defy the entropy attacks. 

Table 4: Results of Information Entropy Analysis. 

Images Entropy Images Entropy 

Iris 001_1_1 7.9977 Fingerprint 100_R0_0 7.9982 
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Iris 001_2_1 7.9982 Palmprint 0001_m_L_01 7.9995 

Fingerprint 100_L0_0 7.9984 Palmprint 0001_m_R_01 7.9994 

-7- 

4.3 SENSITIVITY ANALYSIS  

                  A perfect encryption procedure must be wholly sensitive to small modification in the associated 

encryption key and the original plainimage. Namely, the trivial variation on a single bit in either the 

plainimage or the secret key should yield a significant change in the cipherimage (i.e. completely different 

enciphered image). To verify the robustness of the proposed algorithm, the following analysis is employed. 

4.3.1 Key Sensitivity Analysis 

                 One aspect of key sensitivity for a secure cipher is the failure of restoring the plainimage from 

cipher image if there is only a slight diversity between decryption and encryption keys. Really, this feature 

also promises the high resistance of the cryptosystem to brute-force attacks. On the other hand, the resulting 

cipher image from a small changing in the encryption key must result in extremely different enciphered 

image. To test the high sensitivity of the proposed cipher to the changes in the secret key, the following steps 

are carried out: 

1) Use the secret key K1 to encrypt the plainimage shown in Fig. 4(a) and the ciphered image is denoted 

as A  as depicted in Fig. 4(b). 

2) The same plainimage is enciphered again by the key K2 where this key is different from the previous 

key K1 in only the most significant bit. The resulting image B is displayed in Fig. 4 (c). 

3) Finally, the same image is enciphered again by the key K3 where this key is different from K1 in only 

the least significant bit. The resulting image C  is illustrated in Fig. 4 (d).  

4) Compare the enciphered images A, B and C  to find their differences. 

Fig. 4 shows the plainimage and the three corresponding cipher images produced from the 

applications of the aforementioned steps. To computationally compare theses encrypted images, the 

correlation between each pair of them is evaluated. Table 5 lists the obtained results for correlation. It is 

obvious that modifying only one bit of the secret key yields entirely distinct enciphered images with 

insignificant correlation between them. 

Table 5: Obtained C.C Analysis for Cipher by Slightly Different Secret Key. 

Image1 Image2 Correlation coefficient 

Encrypted image A Encrypted image B - 0.0005 

Encrypted image B Encrypted image C - 0.0017 

Encrypted image C Encrypted image A - 0.0056 

 

 

      a)  Original image           b) Encrypted image CI1       c)  Encrypted image  CI2        d) Encrypted image CI3 

        

Fig. 4: Key sensitive   

Moreover, the attempt to recover the original image from the enciphered one with slightly different key fails. 
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Particularly, Fig. 5 (a) and Fig. 5 (b) explain the original plainimage and the associated encrypted image 

produced using the secret key K1, Severally, whereas Fig. 5 (c) and Fig. 5 (d) draw the retrieved images from 

the decryption procedure with a correct key K1 and a slightly different key K2, respectively.  Distinctly, the 

deciphering with a somewhat distinct key cannot succeed. 
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a) Original image           b) enciphered image              c) Recovered image                  d) Recovered image  

                                                    With secret key                        With secret key                         by slightly different key 

Fig. 5: Key sensitive test 

4.3.2 Plainimage Sensitivity Analysis 

Another demand for a perfect encryption technique is its high allergy to little changes of the original 

image. To evaluate the suggested algorithm in this trend, two standards can be applied. The first one is the 

Number of Pixels Change Rate (NPCR) and the second is the Unified Average Changing Intensity (UACI). 

Presume that P1 and P2 are two images with only one pixel various, and the secret key applied is indicated by 

K, the next proceedings are utilized: 

1) Use the secret key K to encrypt the first plainimage P1 displayed in Fig. 4(a) and the related 

enciphered image is denoted as C1. 

2) The same secret key K is used to encrypt the second plainimage P2 which is different from P1 in only 

one pixel. The resulting image is named C2. 

3) Finally, compute the values of UACI and NPCR according to the following equations[13,16]: 

%100
255

),(),(1

,

11







 


 

ji

jiCjiC

HW
UACI    (17) 

%100
),(

,





ji HW

jiD
NPCR                (18) 

Where W and H are the width and height of C1 or C2 and D (i, j) is evaluated as follows: 



 


otherwise

jiCjiCif
jiD

1

),(),(0
),(

21

(19)

 

The test is executed on iris biometric image of size 280 x 320, and the result of NPCR estimator is 

found to be over 99.76%. As well, the value of UACI estimation is calculated to be over 33.49%. The 

obtained values of NPCR and UACI demonstrate that the suggested cipher is robustly sensitive to 

modifications happened in the original image. 

5. Conclusion 

            A prospective technique for encryption images is suggested which employs one of chaotic systems 

(tent map). The suggested is depended on a chaos- feedback mechanism. The major merit of the suggested 

scheme depends on the employment of biometric secret image extract an external secret key by utilizing 



The 52
nd

 Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

 

Cairo University-Institute of Statistical Studies and Research 

73 

 

Arnold cat map for shuffling places of biometric pixels and then employs SHA-1 hash algorithm and logistic 

map to change the values of pixels, which enhance effective key. The encoding of each pixel depends on the 

secret key, the preceding enciphered pixel and the output of tent map. The performed empirical results explain 

that the encrypted image has tiny correlations between neighbor pixels, roughly uniform image histogram 

which can be seen as roughly random image. Furthermore, the plain image allergy parameters are near to their 

exemplary values of 99.76% and 33.49%. The suggested scheme has high plain-image sensibility. So the 

suggested scheme is resistive to statistical and differential threats. Thus, the suggested scheme can is powerful 

versus the joint assaults. 
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Abstract  

          This paper presents a mutual subsethood product  fuzzy neural model 

based on Cauchy fuzzy sets. The proposed model has the ability to perform 

classification using both of numeric and linguistic inputs simultaneously. Fuzzy 

rule-based knowledge is translated into network architecture. Connections in the 

network are represented by Cauchy fuzzy sets. The firing degrees of the fuzzy 

IF-Then rule are based on fuzzy mutual subsethood similarity measure. Which 

is computed neither approximated nor numerically. It is computed by an exact 

formula. We focus on the classification ability of the model and demonstrate its 

performance on two benchmark classification problems: the IRIS data 

classification, Hepatitis medical diagnosis. 

 

Keywords: fuzzy neural network, Fuzzy mutual subsethood. 

 

1. Introduction 

 

      Fuzzy systems have been successfully used in a variety of applications, such 

as pattern recognition, automatic control and fuzzy inference systems [1].  

It is very difficult to find a global function or analytical structure for a nonlinear 

system. In contrast, fuzzy logic provides an inference morphology that enables 

approximate human reasoning capability to be applied in a fuzzy inference 

system. Therefore, a fuzzy inference system employing fuzzy logical rules can 

model the quantitative aspects of human knowledge and reasoning processes 

without employing precise quantitative analysis. 

 

      In recent past, artificial neural network has also played an important role in 

solving many engineering problems. Neural network has advantages such as 

learning, adaptation, fault tolerance, parallelism, and generalization [2]. Fuzzy 

systems utilizing the learning capability of neural networks can successfully 

construct the nonlinear input output mapping for many applications. The term 

neuro fuzzy  system [3] refers to an adaptive fuzzy systems, where neural 

network learning techniques are employed to adjust the shape of fuzzy sets, i.e. 

linguistic values, of the fuzzy rule base that constitute the model of the 

considered nonlinear phenomenon. Such a hybrid model has been applied 

efficiently in several applications including classification, function 

                                                 
1
  Dept. of computer sciences Institute of statistical studies and researches ,Cairo University. 

2
 Dept. of computer sciences Institute of statistical studies and researches ,Cairo University. 
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approximation [4]. In the subsethood based fuzzy neural models, the adaptive 

fuzzy model can handle simultaneous admission of fuzzy or numeric inputs 

along with the integration of a fuzzy mutual subsethood measure for activity 

propagation   

 

 Fuzzy neural model based on mutual subsethood measure has a lot of 

applications. Several approaches have been proposed in literature to compute 

the firing degrees of the fuzzy IF-Then rule based on mutual subsethood 

similarity measure. Most research works made in this area adopt triangle or 

trapezoidal fuzzy sets due to the simplicity for obtaining an exact mathematical 

formula for the overlapping area. However, when dealing with continuous fuzzy 

sets, most of research works are based on numerical approximation, or 

approximate similarity formulas. Some researchers also used the possibility 

measure as a measure of similarity.  In [5,6,7,8 and 9] the authors tried to 

calculate exact formula for similarity measure of Gaussian fuzzy sets, But these 

exact formulas were for four different possible cases of intersection, a general 

closed analytical formula could not be found, and hence high computational 

effort was done.    Finally, in [10] , the generalized analytical formula of 

similarity measure of Gaussian fuzzy sets has been successfully obtained which 

can be used for distinguishability quantification. in [11], an exact analytical 

formula of mutual subsethood similarity measure of Cauchy fuzzy sets has been 

obtained which the work in this paper is  inspired by it.  

 

   The organization of the paper is as follows: section two provides the 

architectural of the model. Section three describes the numeric and linguistic 

inputs. Section four presents the learning algorithm. Section five provides the 

set theoretic similarity measure for Cauchy fuzzy sets, and Section six 

demonstrates the application of the model pattern classification.  

 

2. Architecture of the model 

 

The proposed fuzzy neural model represents fuzzy rules of the form  

 

      If 
1A   is SHORT and 

2A  is TALL then B   is MEDIUM.    

Where 
1A , 

2A  , B , SHORT, MEDIUM, and TALL fuzzy are fuzzy sets defined, 

respectively, on input or output universes of discourse (UODs). As seen in fig.1. 

The input nodes of the first layer in the fuzzy neural network represent domain 

variables or features, and output nodes represent target variables or classes. 

Each hidden node represents a rule, and input-hidden node connections 

represent fuzzy rule antecedents. Each hidden-output node connection 

represents a fuzzy-rule consequent. Fuzzy sets corresponding to linguistic labels 

of fuzzy if–then rules (such as SHORT, MEDIUM, and TALL), are defined on 



The 52
nd

 Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

 

Cairo University-Institute of Statistical Studies and Research 

 
77 

 

input and output UODs and are represented by Cauchy membership functions 

specified by a center and spread. Fuzzy weights        from rule nodes j to input 

nodes i are thus modeled by the center    
   and spread    

  of a Cauchy fuzzy set 

and denoted by     (   
     

 ) . By the same way, consequent fuzzy weights 

from output nodes to rule nodes are denoted by      (   
     

 )  

Subsethood Product Fuzzy Neural Inference system (SuPFuNIS ) can 

simultaneously admit numeric inputs as well as fuzzy inputs. Numeric inputs 

are first fuzzified hence all inputs to the network are fuzzy. Since antecedent 

weights are also fuzzy, then it requires a method to transmit a fuzzy signal along 

a fuzzy weight. In our SuPFuNIS model fuzzy mutual subsethood is employed 

to handle Signal transmission along the fuzzy weight. 

 

 
Fig. 1.  Architecture of the fuzzy neural model. 

 

3.   Numeric and linguistic inputs      

 

          In this section we will show how the model can accept numeric inputs or 

ligustic inputs. It is known that The input features              can be either 

numeric or linguistic. Linguistic nodes accept a linguistic input represented by a 

fuzzy set with a Cauchy membership function and modeled by a center    and 

spread   . The linguistic input feature    is represented by the pair       . 
Numeric nodes accept numeric inputs and fuzzify them into Cauchy fuzzy sets. 

They are fuzzified by treating them as the center of a Cauchy membership 

function with a specified chosen spread. We chose a spread value of 0.5 for the 

applications presented in this paper. Therefore, the signal from a numeric node 

of the input layer also is represented by the pair       . Antecedent connections 

uniformly receive signals of the form       . Signals               are 
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transmitted to hidden rule nodes through fuzzy weights which is of the 

form(       ). 

 

 

 

 

4.   The learning algorithm   

 

       The SuPFuNIS model is trained by back propagation supervised learning 

[9] . The model is trained by repeating presentation of a set of input patterns 

drawn from the training set. The firing degree of the fuzzy IF-Then rule will be 

computed set theoretic which will be shown in the next section.  The output of 

the network is compared with the desired value to obtain the error, and network 

weights are changed on the basis of an error minimization criterion. Once the 

network is trained to the desired level of error, it is tested by presenting a new 

set of input patterns drawn from the testing set.  

 

5. The Fuzzy mutual subsethood 

       

     The fuzzy mutual subsethood is the set theoretic similarity measure which is 

used to measure the similar degree between two fuzzy sets [12]. 

 

The set-theoretic similarity measure usually used in interpretability analysis is: 

 

       
     

             
                                                                                                                               

 

Where |.| denotes the cardinality of the set [13].  

For the Cauchy fuzzy sets, first, the general form of Cauchy fuzzy set is 

 

     
 

   
   

 
  
                                                                      (2) 

                                                                 

 

Let         and        be two Cauchy fuzzy sets of the following forms  

      
 

   
    
  

  
                                                                          (3) 

      
 

   
    
  

  
                                                                            (4) 
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The cardinality of Cauchy fuzzy sets calculation becomes integration as 

 follows [11]:  

 

    ∫      
  

  
 ∫

 

   
    
  

  

  

  
                                                      (5) 

 

    ∫      
  

  
 ∫

 

   
    
  

  

  

  
                                                      (6) 

 
                                                                                         (7) 

 

Where  

                 
  (

         

         
)                   

  (
         

         
)     

                                                       

                                                   

                                                       

                                                      

                                                                                                     (8) 

 

The generalized formula for the similarity measure between two Cauchy fuzzy 

sets A and B with centers           and widths           can be obtained 

directly as follows: 

 

       
       

       
                                                                                          (9) 

 

6. Applications in pattern  
 

     The pattern classification problem deals with categorization of an unseen 

pattern to 1-of- classes. These classes are either predefined or are learned based 

on the similarity of patterns. Common approaches for pattern recognition 

include neural networks, statistical methods, discriminant analysis, fuzzy 

systems, neural networks, and hybrid methods [5]. Attempts have also been 

made to design hybrid systems involving multiple models.  

 

    Our model in this paper has been tested on two different pattern classification 

benchmark data sets: IRIS data and hepatitis diagnosis [6]. For the IRIS 

classification problem, we report the resubstitution error which is uses the same 

data for training and testing and it is computed as the number of 

misclassification of patterns of all classes. For the hepatitis diagnosis 
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classification problems, we report the test errors where the network is trained on 

a training data set that is distinct from the test set. The test error is the number 

of misclassification of patterns of all classes. 

 

 

 

 

6.1  IRIS Data Classification   

 

     IRIS data involves classification of three classes of the IRIS flower namely, 

IRIS sestosa, IRIS versicolor, and IRIS virginica on four feature of the IRIS 

flower: 

     1) Sepal length; 

     2) Sepal width; 

     3) Petal length; 

     4) Petal width. 

 

  There are 50 patterns (of four features) for each of the three subspecies of IRIS 

flower. The input pattern set thus comprises 150 four-dimensional patterns. This 

data is available from UCI repository of machine learning databases from 

http://www.ics.uci.edu/~mlearn/MLRepository.html. 

 

    The input layer consists of four numeric nodes and output layer comprises 

three class nodes. The number of nodes in the rule layer depends on the number 

of rules for which the network is trained. To train the network, initially, the 

centers of antecedent weight fuzzy sets were randomized in the range of the 

minimum and maximum values of respective input features of IRIS data. These 

ranges are (4.3000, 7.9000) which represent the minimum and the maximum of 

sepal length of 150 IRIS patterns, (2.0000, 4.4000) which represent the 

minimum and the maximum of sepal width of 150 IRIS patterns, (1.0000, 

6.9000) which represent the minimum and the maximum of petal length of 150 

IRIS patterns, and (0.1000, 2.5000) which represent the minimum and the 

maximum of petal width of 150 IRIS patterns. The centers of hidden-output 

weight fuzzy sets were randomized in the range (0, 1), and the spreads of all 

fuzzy weights were randomized in the range (0.2, 0.9). The feature spreads are 

taken as 0.5. All 150 patterns of the IRIS data were presented sequentially to the 

input layer of the network for training. The learning rate and momentum were 

both taken as 0.0007 and kept constant during the training period. 

 

   Once the network was trained, the test patterns (which again comprised all 

150 patterns of IRIS data) were presented to the trained network and the 

resubstitution error computed.  

http://www.ics.uci.edu/~mlearn/MLRepository.html
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TABLE I 

BEST RESUBSTITUTION ACCURACY FOR IRIS DATA FOR DIFFERENT 

SOFT COPMTING ALGORITHMS 

Method Rules Resubstitution 

accuracy (%) 

FuGeNeSys 5 100 

NEFCLASS 7 96.7 

ReFuNN 9 95.3 

EFuNN 17 95.3 

FuNe-I 7 96.0 

SUPFUNIS 5 100 

Our Model 3 100 

 

Table I, [8] compares between our model and other techniques according to 

resubstitution accuracy which indicates that our model can strongly classify 

IRIS data with least number of rules. 

 

 

6.2  Medical Diagnosis 

 

     This problem deals with hepatitis diagnosis which requires classifying 

patients into two classes Die or Live on the basis of features which are both 

numeric and linguistic. The data can be obtained from 

http://www.ics.uci.edu/~mlearn/MLRepository.html.  

 

   The hepatitis data set has 155 patterns of 19 input features with a number of 

missing values. There are six numeric features namely Age, Bilirubin, Alk 

Phosphate, SGOT, Albumin, and Protime, and the remaining 13 features are 

linguistic in nature. 

 

   As there are a number of missing data, preprocessing of data is required. The 

data set consists of 75 patterns that have one or more features unspecified. A 

new set of data was formed by fitting some of the missing numeric values. 

Twenty patterns which had either a missing symbolic feature value, or more 

http://www.ics.uci.edu/~mlearn/MLRepository.html
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than two missing numeric feature values were first discarded. The missing 

numeric values in the remaining 55 incomplete cases were filled with the 

average value of the missing feature calculated on a class-wise basis from the 80 

original complete data [5 and 6]. By this method we were able to reconstruct a 

data set of 135 patterns. The numeric features of these 135 patterns were 

normalized feature-wise in the range [0, 1]. Symbolic features(yes/no or 

male/female) were represented by constructing two fuzzy sets: the symbolic 

value “no” represented by a fuzzy set with Cauchy membership function having 

center as zero and spread as 0.5, and “yes” represented by a Cauchy 

membership function centered at one and spread 0.5. The spreads were assumed 

to be trainable during the learning procedure. 

 

   Experiments were conducted using two data sets: Data Set 1 comprising of 

only 80 of 155 patterns that were originally complete in all respects; and Data 

Set 2 comprising 135 patterns (80 originally complete and 55 reconstructed). 

For training, 70% patterns were randomly chosen and the remaining 30% were 

used for testing. Five combinations of such 70 %( train) and 30 %( test) were 

randomly generated separately for Data Set 1 and Data Set 2. Experiments were 

then conducted on each of these individual data set combinations using 

SuPFuNIS architecture which had 19 input nodes, 3 nodes in the hidden layer 

and 2 nodes in the output layer. During the training, both learning rate and 

momentum were kept constant as 0.0007. 

 

 Table II shows the average classification accuracy obtained using SuPFuNIS 

for both data sets, compared with Kumar [8] to solve the same problem and it 

refers to the testing accuracy is raised in our model where the average of testing 

accuracy of data set 1 in our model is 94 % where in Kumar was 91.67. In data 

set 2 our testing accuracy average is 97 where in Kumar model was 96.5. 

 

 

TABLE II 

TESTING ACCURSCY IN % USING THREE RULES FOR HEPATITIS 

DATA 
Method Experiment 1 2 3 4 5 Average 

% 

Kumar Model Data Set1 91.67 100 87.5 87.5 91.67 91.67 

Data Set2 97.5 97.5 97.5 92.5 97.50 96.50 

Our Model Data Set1 95.83 95.83 95.83 91.67 91.67 94 

Data Set2 97.5 95 97.5 97.5 97.5 97  

 

 

Conclusion 
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    In this paper we proposed  a SuPFuNIS model which can handle both 

numeric and linguistic inputs and we showed that it was different of other 

SuPFuNIS models where first it used Cauchy function membership and a lot of 

other model used Gaussian membership. Second it computed the mutual 

subsethood by exact formula not approximated, not numerically and not exact 

with different cases for intersections as Kumar. And hence the model was low 

computationally and its efficiency appeared in the two patterns classification 

cases.    
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Abstract 

        The presented paper covers the subject of land change modeling, including the current approaches, 

applications, and the future prospects. A lot of classifications schemes do exist for the land change 

modeling approaches, many of which don't cover the massive variety of the land change models. Land 

change models requires to be organized and grouped to ease the procedure of selecting the most suitable 

one given a certain application or to satisfy a specific purpose. Applications of land change models and 

the preferred model for each application form a critical step included within the modeling land change 

process. The more precise the model fits a certain application including all its requirements and 

specifications the higher the accuracy of the simulated results, and more related to real world they will 

turn out to be. Although the last decade showed a great development not only in the field of land change 

modeling, but also in the land change science as a whole, still a number of problems do exists and needs 

to be addressed in order to move the land change modeling to the next level. Despite of the existing 

problems, chances for developments in the future are present. Developments such as the integration 

between the different approaches of land change modeling must be further studied to benefit from the 

advantages of different approaches and to limit drawbacks that accompany each approach. Some other 

future development ideas described in the future prospects section. 

Key words:  Land use/cover change, Land change modeling, LULCC applications.  

1. Introduction  

        Land use land cover change(LULCC) presents the way human being change and modify the surface 

of Earth[1]. Land change modeling approaches form the primary foundation for creating a model, a 

model that will not only be concerned with the study of changes in land use and land cover, but also will 

identify the causes and consequences of such a change [2]. Prediction of future changes and simulation of 

different scenarios based on different policies can also be estimated using land change models. Such 

capabilities form a great interest in different disciplines [3], [4]. This paper aims to, discuss and review 

the current practices of land change modeling approaches; to identify a set of models and some examples 

of its applications, and to propose ideas for improving land change modeling. This paper is organized to 

discuss some of the different classifications of land change modeling approaches, pick out the most 

appropriate classification that does handle most, if not all models of land change, discuss the conceptual 

basis that convey the idea of each approach and the models built upon it, also to talk about the cons and 

pros of each approach, and to demonstrate each approach separately and in comparison with each other. 

Also to demonstrate different applications and models that may be used to study those applications. 

Based on the discussion of different approaches, models, and applications opportunities to improve the 

future of land change models will be shown in the last sections of the paper.  
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Section 2 will discuss the current state of land change modeling approaches. Although many approaches 

do exist it would be helpful if each approach can be classified under a particular category. The current 

practices section discusses a classification of different approaches that can include almost all land change 

modeling approaches under one of its categories. Section 3discusses the applications that use pattern 

based models to model past changes and predict future ones. . Section 4 of this survey paper focus on the 

future prospects proposing ideas for possible advancements that can help improve land change modeling. 

Finally section 5 concludes this paper. 

2. Current practices:  

        Land change modeling approaches can be sorted according to different features. Although 

plenty approaches do exist[1], [2], [5]–[7]. Some researchers focused on a specific set of 

approaches such as spatially explicit modeling approaches [8], [9] or approaches for 

descriptive models  (All, 2016). Others described a much wider range of approaches [1], [4], 

but still a much general classification that all or at least most of the approaches can be 

categorized under one of its classes. The classification proposed in [10], [11] suggested 

different approaches for land change modeling   (Figure. 1). The classification covered a wide 

range if not all of modeling approaches and maintained a common ground to distinguish 

between modeling approaches while keeping in mind the theoretical and practical structure of 

each approach. Anyone who is interested in the theoretical and empirical foundation and much 

more detail of any given modeling approach can refer to previous reviews i.e.[10], [12]
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Figure.1. LCM Approaches: current practices. 

2.1. Machine learning and statistical approach 

        This approach is considered to be a pattern based approach, and it has been using some kind of 

statistical model along with algorithms   (i.e., Classification and regression trees, logistic regression, and 

artificial neural networks[7], [13]) to demonstrate relationships between changes of land use or cover and 

leading variables of the locations where they are likely to take place[4], [10], [12]. Machine learning is 

more appropriate whenever data related to patterns can be obtained while theory required for process 

can‟t. Whenever short-term views and predictions of the near future are in need machine learning 

approaches proven to be useful. In event of huge data or larger quantity of data sets the ability of the 

algorithms contained within this approach have proven to perform highly. This particularly means that 

the algorithm can run with limited computational requirements[4]. The algorithms are particularly used to 

project and generalize relationships found between inputs and outputs[10]. 

2.2 Cellular approach 

        The concept behind cellular automata is that each cell can carry a specific current state 

and can be moved to a next state which can be calculated using the current state, some 

transition rules and the neighbor cells also affect the process[4]. The bases of this method are 

shaped merging three components. The three components are suitability maps which indicate 

the degree in which a specific land can be used for a particular purpose[14], the second 

component focus on the impress of neighborhood on the land units used to mimic the study 

area, and the third component include information about the quantity of expected change of 

land[10].

The latter component enhances the power of the approach to predict and study the changes that are more 

likely to happen in the future[15]”. The similarity between data structure in cellular models and land 

cover data abstracted from remote sensing makes it simple to start processing. Despite the simplicity of 

the three basic components forming cellular method seem to be, the format of models starts to develop a 

form of complicity when replacing the regularly formed pixels with spatial units. The selection of cellular 

models is not necessary because of the way it fits a specific case, sometimes one can choose to formulate 

the case study using cellular models due to their simplicity and well defined structure [10]. 

2.3 Econometric approaches 

The third approach depends on the economic sector. Economic models connect outcomes that are 

generated from microeconomics actions that define the interaction between demand and supply to 

produce land use patterns[4]. The economic models determine the relationships between available and 

desired states which produces a link between prices and land use patterns.  One of the features that 

characterize economic models its capability to explicitly determine how human being decisions affects 

land use, this quality is not contained within different approaches like the statistical or machine learning 

approaches[4].  this is particularly not an easy task taking in consideration the complexity of human 
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decisions and thinking mechanism[4]. The following two subsections and figure 2 define two different 

types of economic models. The sector based models  and the spatially disaggregated models [4], [10]. 

The sector based models which can work on aggregated scale or spatially disaggregated models 

which operated at disaggregated scale.  

 

Figure.2: Economic models. 

2.3.1Sector-Based Models 

The sector based economic approach makes a great use of equilibrium structural models, 

whether general or partial, this is for the representation of demand and supply processes 

included in land system and defined by economic sectors which are based on trade and 

economic activity. Models of this approach basically concentrated on trade activities which can 

be detected in regions or sectors along with inputs and outputs, this is mainly to define demand 

and need for a specific land type. As mentioned before, those models are mostly structural 

which means they represent supply and demand explicitly as a contributing factor to market 

equilibrium. The scope of an economic system which is represented by sector-based model 

differentiates between models: partial equilibrium and general equilibrium models differ in 

their representation of the economic system. General equilibrium represents interactions and 

feedbacks between several sectors along with the global economy. While partial equilibrium 

models cares more about the details that describe a specific sector as a closed system, which 

means no linkages between the model and the rest of the outer economic.  

Partial equilibrium models also determine prices, productions, and shares of land within a 

specific geographic area such as a country, afterwards uses the same land in different sectors. 

In addition, partial equilibrium models assume that the economic conditions in the rest of the 

world are fixed.  
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2.3.2 Spatially Disaggregated Economic Models 

Spatially disaggregated economic models are thought to be structural models either fully 

structured or reduced structural. Reduced structural model mechanisms can be only implicitly 

illustrated through model specification and chosen variables. Models of this approach define 

the relationships that effect on the spatial equilibrium in land systems. One of the aims of this 

approach is to help investigators to fully interpret and acknowledge land-use and land-cover 

changes as an outcome of decisions made individually, this is possible because this approach 

models is designed based on the macroeconomic theory. The theory of microeconomics and 

the approaches built on its conceptual bases usually used to evaluate the implications of 

variables included in the model. 

 

Figure.2: Economic models

 

2.4 Agent-Based Approach 

Agent based models represent systems that are organized by a group of actors that interact with each 

other, these systems basically referred as multi-agent[4], [10]. When it comes to land change we can call 

land owners, farmers or any decision making figure as agents. Agents can be defined as any actor that 

contribute to the operation of decision making or the actor that perform a set of actions which has an 

effect on land use or land cover patterns[10]. Agents may be conceived as distinct objects that are 

accompanied by attributes and behaviors. Agents are associated with attributes that may be discretely or 

continuously measured. Interactions may occur between agents or between agents and surrounding 

environment this is particularly helpful in the process of collecting information or taking actions that 

affects their settings[2]. Although being spatially explicit is not always true for agent-based models, those 

involved in researching land change usually are. This means that agents and any associated actions are 

pointed at specific locations on Earth‟s surface. Agent based models are also considered to be structural 

models that use explicit processes to represent land change[10].  
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2.5 Hybrid Approaches 

This section is dedicated to illustrate how a mix of the previously stated approaches can be used to 

address land change in the form of changed patterns and processes. Hybrid approaches are responsible for 

integrating theories and data for different environments[2]. Different theories, including economics and 

geography and many other contribute in the process of interpreting land change. Most theories cannot 

fully explain efficiently the complexity that is involved in land use decision making. The main concept 

that the hybrid modeling approaches are based on is its capability to merge various conceptual frames and 

theories while representing a system. The strengths of hybrid modeling approaches are derived from the 

individual strengths of each approach, also it minimize the drawbacks that may happen to each approach 

alone when they are combined[16].  

 

2.6 Comparison of land change modeling approaches 

Although the comparison of different models and modeling approaches may be difficult because of the 

different fundamental bases[1]. The following sub-sections include some aspects to compare 

the main modeling approaches stated above. 

2.6.1 Pattern based vs. Process based  

When describing the arrangement of the approaches, whether the approach focused on patterns or based 

on processes, the most patterns based approaches are the Machine Learning and Statistical and cellular 

approaches, while the Spatially Disaggregated Economic Models, Sector-Based Economic Models, and 

the Agent Based Models are more process focused as shown in figure. 1.  

2.6.2 Likely outcome type 

Each approach tented to be used for a certain outcome type. Machine Learning and Statistical approach 

most likely used to produce land cover. While Spatially Disaggregated Economic Models and Sector-

Based Economic Models are usually used for land use. Both the land use and land cover have been 

produced from cellular approaches and Agent Based Models. 

2.6.3 Data requirements 

Usual input data requirements differ from one approach to the other, for instance the Machine Learning 

and Statistical approach requires land cover maps that were taken across  two or more different time slots 

and some maps for single or multiple variables the will be used in the prediction process  as inputs. While 

cellular approaches may require the same data inputs as machine learning approach the only difference it 

can only require a single map of land cover at a certain time point. The third approach discussed above   

(i.e. Spatially Disaggregated Economic Models) requires only data not maps like the previous two 

approaches about land use or land cover at one or more time points. Also takes economic and biophysical 

variables that greatly affect the process of demand and supply for land. Sector-Based Economic Models 

need the following inputs, the economic variables that effects on the aggregate demand and supply which 

include commodity price and trade value at regional or county scale. The final approach mentioned above 

which is the agent-based requires data for describing the agent characteristics, whether quantity or quality 

data involved in decision processes. Also requires data on land use or land cover at one or more time 

points.    
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2.6.4 Preferred uses 

As shown in figure (4) Machine Learning and Statistical approach commonly used for producing 

predictions by recruiting with past patterns, while Cellular approaches recommended to be used for 

predicting land cover patterns, also for evaluation spatial changes without using market feedbacks. 

Spatially Disaggregated Economic Models recommended for recognizing the effect of the key variables 

on land change outcomes, this is true if the model was a reduced form model. While structural models of 

this approach used to simulate effects of changes of policy on the outcomes of the land market. Sector-

Based Economic Models used to predict the aggregate land change which happened under a various set of 

changes built upon market which may affect the demand and supply. Agent-based requires data explores 

processes of land change usually under certain set of conditions. Also explores the effect of out changes 

in a system where they haven‟t occurred. Exploring future scenarios where past patterns proven to be 

insufficient and cannot refer to future patterns 
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Figure.3. Recommended uses for each modeling approach 

 

 

 Figure (4) describes a hierarchy that the coming subsections will illustrate. Starting with the modeling 

approach or model methodology category, a subset of selected models was chosen based on how common 

they are or based on previous literature and has been reviewed by a number of technical experts in the 

field of land change science[18].  This is only a sample of models from each category farther models do 

exist, but they are not explained in this paper. This paper is more focused on the pattern based approaches 

which are the machine learning and statistical approach and the cellular approach this is why the models 

application's of those approaches are described in details while the other approaches are mentioned with 

some references for more information.  
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3. Applications of land change modeling approaches  

The following figure describes a hierarchy that the coming subsections will illustrate. Starting with the 

modeling approach or model methodology category, a subset of selected models was chosen based on 

how common they are or based on previous literature. also a large number of the selected models where 

mentioned in the "Advancing Land Change Modeling: Opportunities and Research Requirements" book 

which was written by "Committee on Needs and Research Requirements for Land Change Modeling" and 

has been reviewed by a number of technical experts in the field of land change science.  This is only a 

sample of models from each category farther models do exist, but they are not explained in this paper.  

During the search conducted using both Google scholar scientific search engine and ISI's web of 

science/knowledge using the name of the model as a keyword, a large number of articles were found to 

be related to the topic. For the sake of simplification and organization farther search criterion was 

proposed so that no articles before the year 2010 were reviewed in this paper, also all articles that are not 

written in English were neglected and only the most rated or top cited or most recent articles when the 

search was conducted are discussed. 

This paper is more focused on the pattern based approaches which are the machine learning and statistical 

approach and the cellular approach this is why the models application's of those approaches are described 

in details while the other approaches are mentioned with some references for more information.  

3.1 Applications of Machine learning and statistical approach 

Model name Model description 

Dinamica ego is  a software written in C++ and java and it includes a set of algorithms that help perform 

all the operations concerned with spatial analysis[19]. 

Land Change 

Modeler 

Land change modeler is considered to be Terrset's  (previously idrisi's) integrated set of 

tools designed for facilitating the process of assessment and prediction of land 

changes[20]. 

Land 

Transformation 

Model 

The LTM considered being a neural network model. [21],the LTM  relates both the 

potential (dependent) variables with the independent variables and develop numerical 

framework to include both inputs and output and trains on the relationship between them 

unit acceptable fit is reached to simulate land use cover change [21], [22].  

Table.2 machine learning and statistical approach models example 

Model name Application  Integration 

with other 

models 

References 
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Dinamica ego deforestation, urban dynamics, 

agriculture expansion, forest fires 

- [23] 

to study the role of protected areas in 

reducing carbon fluxes caused by 

deforestation and the model helped 

predicting the carbon emission 

carbon 

bookkeeping 

model 

 

[24] 

to study changes in oil palm plantation 

expansion  

- [25] 

to study the effect of urbanization and 

climate changes on future flooding  

climate change 

model 

[26] 

 

 

to predict and model changes and 

growth of urban land 

-  [27] 

deforestation modeling & projecting 

the future deforestation 

- [28] 

Modeling, calibrating, and validating 

fire regimes  

- [29] 

to optimize the ecosystem services - [30] 

helped studying the expected effects 

of agricultural expansion and climate 

change and how they both will affect 

on soil erosion 

- [31] 

 

Land Change 

Modeler 

to study urbanization, deforestation, 

habitat modeling and much more 

- [32] 

To monitor land cover changes of the 

dry land forest landscape. 

- [33] 

the impacts of land use changes and 

how it affects the erosion risk. 

- [34] 

maintain protected & to minimize 

biodiversity loss 

climate change 

model 

[35] 

to analyze urban sprawl & to model 

urban growth 

- [36] 

the spatial analysis of land 

abandonment 

- [37] 

To model the land use and climate 

patterns and how they affect surface 

water quality  

- [38] 

spatial planning and to produce 

different land-use zoning scenarios  

- [39] 

Model to assess and evaluate global 

biodiversity loss. 

- [40] 
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to spatially asses farming systems and 

how they affect deforestation, forest 

re-growth, and agriculture change 

- [41] 

Timber plantation and forest 

expansion from other land cover and 

the analysis of causes of change 

- [42]. 

Prediction of future land use land 

cover 

- [43] 

Urban growth analysis and prediction - [44],[45] 

The prediction of transformation to 

certain land category in the future 

- [46] 

Land 

Transformation 

Model 

 

to study urban growth  - [47] 

Urban prediction - [48], [49] 

predict vacant land - [50] 

how land use and water quality affect 

each other 

hydrologic 

models 

[21] 

Table.3 machine learning and statistical approach applications 

3.2 Applications of Cellular Approach  

The following subsections will discuss some of the most used cellular based models to simulate land 

changes and to project future changes.    

Model name Model description 

IDRISI’s CA-

MARKOV 

The CA-Markov model is a model that is included in the IDRISI Selva software, and it is 

essentially used to simulate land cover changes and to predict the future patterns[51]. 

Clue The clue model is concerned with studying the conversion of land use and how such changes 

happen and what effects will arise from such changes.  The clue model can operate at 

international, continental, and regional scales based on the required application and study 

area. New versions of the CLUE model has been developed two of the latest versions used 

are: Dyna-CLUE and CLUE-Scanner  [52]. 

Sleuth Sleuth model is considered to be one of known and strongly tested examples of cellular 

automata models[4], [53]..Sleuth contains two coupled CA models: the land change model 

and the urban growth model to asses historical changes and predict future land use 

patterns[54]. 

Geomod The Geomod model had two versions Geomod1 and Geomod2, and it was integrated into 

IDRISI. Geomod can be applied on continental, country, and local scale and it has been used 

to study and analyze land use land cover changes specially scenarios of deforestation as it 

simulates the spatial patterns of changes through time[55]. 

Table.4 Cellular Approach models example 

Model name Application Integration 

with other 

References 
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models 

IDRISI’s CA-

MARKOV 

to predict and simulate the future land 

use and land cover changes 

- [56] 

to simulating urban expansion/growth - [57] 

To simulate developments in future 

land use that will affect the future of 

wild ungulates 

- [58]. 

to produce maps projecting spatial 

and temporal changes of wetland 

- [51] 

the study and assessment of the 

biodiversity  

- [59] 

assist in the process of land resources 

management  

- [60] 

To identify changes to land use and 

climate that may eventually affect the 

water resources 

climate 

change model 

[61] 

Clue to predict land use changes in the 

future & the simulation of land cover 

changes but at a regional scale & to 

study rapid changes in phenomenon 

such as agriculture, urban growth, 

and trade sector at regional scale & 

land use transitions & farmland 

abandonment, deforestation, and 

carbon sequestration 

- [32], [62]–[66] 

Sleuth to study urban growth or 

development and to project future 

scenarios 

- [53], [67]–[78] 

to help in the  process of assessing 

flood hazards 

- [79] 

Geomod to study and assess deforestation  and 

to predict future  

- [80] 

to predict how one land state change 

from one state to another  

- [81] 

to assess and predict the changes of 

urban expansion scenarios and how it 

relates to floods and droughts 

- [82] 

predicting deforestation in the future - [83] 

Table.5 Cellular Approach applications 

4. Future prospects & trends  
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The Current and future direction all is focused on land change science and advancements in how to better 

detect past changes and how to accurately predict the future changes as close to reality as possible. The 

next few points will discuss future research trends. 

 

 A major topic in advancing land change modeling is concerned with the development of the land 

change models validation, evaluation, and calibration practices, as they help both the model 

accuracy and advancement also they increase the degree of how well accepted the model to the 

user. More research must be conducted to further improve calibration practices specially the 

manual calibration and expert knowledge needs more attention also the way calibration is 

conducted in applications must be more defined[11], [16], [92]. 

 A number of researchers tried to facilitate the process of selecting the appropriate model for a 

given research application by assessing various types of LUCC models. Although stating the pros 

and cons of each land change model made it a bit easier to select the suitable model for a certain 

research, it is still pretty much foggy. To help researcher's choice the most suitable model a 

certain process needs to be defined or a set of steps to ease and improve the quality of the 

application since it relays on the chosen model[12], [93], [94]. This also can be done with help of 

expert systems or by using a multi-criteria decision making method to help make the decision. 

 Assessing a geographic phenomenon using land use/cover change techniques, Due to the limited 

amount of studies that focused on comparing various land use/cover change models to asses 

change [95] upcoming  studies and research should be focused on such subject. 

 Focusing on local scale land change models and coming up with different ideas to manage to 

transmit them to global scale can help advancing land change modeling more and better results 

may appear from such models on a wider scale [47] 

 The amount of remote sensing datasets and images used to run some land change models requires 

new computing technique and new approach deal and manage large datasets especially high 

resolution ones that can be large in both size and number of files and will consume more 

processing time to create a more accurate result[50].  Big data techniques can be integrated to 

manage and run such large datasets, some articles written about using big data to higher the 

performance of a land change model but more studies needs to be performed in the same 

topic[47][96]. 

 Datasets and sources that are used as input for land change models also effects the quality of 

results and also requires attention to enhance the quality of such datasets in terms of scale and 

temporal aspects, also the way those datasets are processed and managed before entered to the 

land change model needs more attention spatially while classifying images and selecting the best 

algorithms that suites the purpose of the research[97].    

5. Conclusion 

This paper has reviewed the current practices, applications, and future prospects for land change 

modeling, although plenty approaches are available each one meets a certain set of objectives. The future 

of land change modeling is in the integration of its models with other techniques to better understood and 

simulate changes. 
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MEASURING THE PERFORMANCE OF AIRPORT GATES USING DATA 

ENVELOPMENT ANALYSIS 

 
Naglaa Ragaa Saeid 

(1)
, Baraka Ahmed Galal  

(2)
, Mohamed Ali 

(3)
, Ibrahim Raslan

(4) 

Abstract 

Airports all over the world are becoming busier and many of them are facing 

capacity problems. The actual airport capacity strongly depends on the efficiency of the 

resource utilization. This paper focuses on analysis the performance of gates by data 

envelopment analysis method to determine the less efficiency gates, and introduce simple 

heuristic to improve the efficiency of gates.  

Keywords: Airport Gate Assignment, Data envelopment analysis, Heuristic. 

1-  Introduction 

     The airport gate assignment problem (AGAP) is a critical and essential 

issue for daily airport operations planning. Airports today become much busier and 

more complicated than previous days. Aircraft on the ground requires all kinds of 

diverse services, like the aircraft need to be refueled, new passengers need to 

board; new supplies have to be put on board. The aircraft has to get cleaned. All 

the actions take place while the aircraft is standing at a gate (Lim &Wang 2005). 

     Growing flights congestion makes it necessary and compulsory to find 

ways to increase the airport operation efficiency. Research on airport gate 

assignment problem (AGAP) appears extremely significant on facilitate airlines to 

assess how many gates they should rent from airports to serve their own aircrafts.     

     Recently AGAP becomes one of core components in the field of airport 

resource management and naturally appeals the close concentration of current 

researchers. AGAP can be described as follows: Suppose an airline company owns 

the business of hosting a certain number of flights every day and to run the 

business smoothly it must lease a certain number of gates from an airport (Chun 

etc. 1999).  

     The main mechanism of flight-to-gate assignment is to assign aircrafts to 

suitable gates so that not only passengers can conveniently embark or disembark 

but also the airline companies can minimize the cost in the whole operational 

process. Efficient airport operation largely depends on how to gate aircrafts in a 

smooth flow of arriving and departing flights (Chendong Li 2005). 
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In this paper, we use Data Envelopment Analysis (DEA) to measure the 

performance of gates in Cairo airport and then, a simple heuristic algorithm is 

suggested to raise the performance of airport gates. We present a real case problem 

about "Cairo airport gates". 

2- Problem Definition 

Before presenting our case study, we have to explain some definitions as 

follows: 

Aircraft stand: A designated area on an apron intended to be used for parking 

an aircraft. 

Runway: A defined rectangular area on a land aerodrome prepared for the 

landing and take-off of aircraft. 

Taxiway: A defined path on a land aerodrome established for the taxiing of 

aircraft and intended to provide a link between one part of the aerodrome and 

another. 

Movement area: That part of an aerodrome to be used for the take-off, landing 

and taxiing of aircraft, consisting of the maneuvering area and the apron(s). 

Ground control: is responsible for the airport "movement" areas, as well as 

areas not released to the airlines or other users. This generally includes all 

taxiways, inactive runways, holding areas, and some transitional aprons or 

intersections where aircraft arrive. 

     After the aircraft is landed on the runway, the pilot tunes ground control for 

clearance to taxi to the gate. The ground control tells him the taxiway and the 

suitable gate according to the aircraft type. The International Civil Aviation 

Organization (ICAO) classified aircrafts A, B, C, D, E and F according to 

wingspan. 

Table 2.1 classification of aircraft wingspan 

Code Letter Wing Span 

A Up to 15 m 

B 15 m up to 24 m 

C 24 m up to 36 m 

D 36 m up to 52 m 

E 52 m up to 65 m 

F 65 m up to 80 m 

The common aircraft types in the Cairo international airport terminal 3 are 

classified to narrow and wide wingspan aircraft. The narrow wingspan aircraft are 

A320, A321, B738 the wide wingspan aircraft are A333, A332, B772, B773 (A is 

the first letter of Airbus and B is first letter of Boeing). 
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 Figure2.1 Large gates can be used as two small gates by small aircraft 

Table2.2 aircraft wingspan 
Aircraft Type Wingspan (M) Aircraft Type Wingspan (M) 

A320 34.09 m A332 60.30 m 

A321 34.09 m A333 60.30 m 

B738 35.79 m B772 60.93 m 

B773 60.93 m   

  

The Cairo international airport terminal No. 3 has 15 gates called: 

(F1, F2, F3, F5, F7, F8, F9, G1, G2, G3, G4, G5, G7, G8, G9). Every gate has 

specifications. Some gates can take narrow wingspan aircraft and another gate gets 

wide wingspan aircraft. For example: F1 can assign one aircraft from type C and F2 

can assign one aircraft from type E…and so on.  

Gates (F5, F7, G5, G8) can assign wide body aircraft or two narrow body 

aircraft to become (F5A, F5B, F7A, F7B, G5A, G5B, G8A, G8B). 

 

 

 

  

 

 

 

 

      

 

            Applying DEA to measure performance of each gate aiming to improve its 

capability, starting from analyzing the process of the gate assignment and, Based 

on the real data, the gates assignment of Cairo International Airport (CIA) is 

analyzed to know: which gates have a maximum efficiencies and what are the 

efficiencies of other gates relative to the maximum efficiencies gates and a 

heuristic algorithm of AGAP is built to maximize the number of flights assigned to 

the gates. 

2-1- The Objectives 

The main objective is to measure the performance of airport gate through applying 

DEA. We also suggest a heuristic approach to raise the performance and the 

capability of these gates to improve the efficiency. 

2-2- Methodology 

The DEA is comparative approach for identify the performance. DEA is 

commonly used to evaluate the efficiency of a number of producers. A typical 

statistical approach is characterized as a central tendency approach and it evaluates 

producers relative to an average producer In contrast, DEA compares each 



The 52
nd

 Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

 4  
 

producer with only the "best" producers. By the way, in the DEA literature, a 

producer is usually referred to as a decision making unit or DMU (c.Ray, 2004). 

DEA models will have two orientations: input-oriented and output-oriented, 

Input-oriented models are used to test if a DMU under evaluation can reduce its 

inputs while keeping the outputs at their current levels. Output-oriented models are 

used to test if a DMU under evaluation can increase its outputs while keeping the 

inputs at their current levels (Milan M, 2009). 

In this paper, CRS (constant-returns to scale) output-oriented model is used 

because the output of the process increases or decreases simultaneously and in step 

with increase or decrease in the inputs. 

Let     - denote the observed magnitude of i - type input for gate j (    > 0, i 

= 1, 2, ..., m, j = 1, 2, ..., n) and yrj - the observed magnitude of r-type output for 

gate j (    > 0, r = 1, 2, ..., s, j = 1, 2, ..., n). Then, the Charnes-Cooper-Rhodes 

(CCR) model is formulated in the following form for the selected gate k: 

      ∑  

 

   

     

           

∑  

 

   

      

∑  

 

   

    ∑  

 

   

                      

                       

                       

Where: 

    is the weights to be determined for input i; 

   is the number of inputs; 

    is the weights to be determined for output r; 

   is the number of outputs; 

 q is the relative efficiency of DMUk; 

   is the number of entities; 

   is a small positive value. 

The variables selected for this research are most commonly used for input and 

output variables affecting airport gate efficiency as found in the published 

research. In our case we have one input and two outputs. We consider the design of 

each gate as input variable, the number of aircrafts and the time as output 

variables. 
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3- Literature Review   

The multi-objective nature of the problem has been gradually acknowledged 

by researchers working on this problem. Initially research focused mainly on 

various passenger comfort objectives. For example, (Haghani, 1998) and (Xu, 

2001)minimized the distance a passenger walks inside a terminal to reach a 

departure gate. (Yan, 2001) Introduced an integer programming model to minimize 

the total passenger walking distance and the total passenger waiting time. (Ding, 

2004)Shifted the research interest slightly from passenger comfort to airport 

operations and solved a multi-objective IP formulation of the GAP with an 

additional objective: minimization of the number of ungated flights. (Dorndorf, 

2007) Went further and claimed that not enough attention has been given to the 

airport side when solving the GAP. They focused on three objectives: 

maximization of the total flight to gate preferences, minimization of the number of 

towing moves and minimization of the absolute deviation from the original 

schedule. Perhaps surprisingly at the time, in the context of many previous 

publications, they omitted the walking distance objective, arguing that the airport 

managers do not consider it an important aspect of the GAP. Our experience with 

airports indicates that this is probably correct, which is why the objective function 

presented in Section 4 does not consider passenger walking distance but aims 

instead to reduce the conflicts by the gates, to allocate gates so that the airline and 

the size preferences are maximized and to ensure that the time gaps between two 

adjacent allocations are large enough. The constraints that we have modelled in 

Section 4 include other aspects of the problem which have already been discussed 

by other researchers.  

It is discussed relative sizes of gates and aircraft, airline preferences and 

shadowing restrictions. Similarly the importance of the maximization of time gaps  

between allocations and the robustness of solutions was discussed by (Bolat, 

2000). This is also included in our objective function. We aim to avoid small gaps 

by maximizing the time gaps within a defined time window. (Kumar, 

2011)Included towing in their models. They modelled the towing using three 

flights: (arrival) + (tow away); (tow away) + (tow back); and (tow back) + 

(departure). 

4- Experiment Analysis 

     Data about performance in Cairo airport was collected to analyze the efficiency 

and determine the improvement opportunity, our study involved 13 working days 

at Cairo international airport, terminal 3 that contains 14 gates. 

     We calculated the number of aircrafts (A/Cs) arriving in this particular period 

of time, we found them to be 1304 A/Cs, 974 A/Cs of them could be served at 

terminal 3 because there are types that can't be served in terminal 3 like E170. 

Table 4.1 shows the number of planes served at gates in the study time. 

 

http://www.deazone.com/tutorial/Introduction.htm
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Table 4.1 A/C serviced by all Gates 

Percentage A/C serviced by Gates Total number of A/C 

68.58% 668 974 

   

The percentage of A/Cs that was served was 68.58% from the total number of 

A/Cs that can be served in the terminal, they were distributed over gates as follows 

in table 4.2 

Table 4.2 A/C serviced by each Gate 

Gate 
Type 

Total 
Dom Int 

F1 
Count 6 58 64 

% 9.4% 90.6% 100.0% 

F2 
Count 0 29 29 

% 0.0% 100.0% 100.0% 

F3 
Count 3 50 53 

% 5.7% 94.3% 100.0% 

F5 
Count 4 41 45 

% 8.9% 91.1% 100.0% 

F7 
Count 0 41 41 

% 0.0% 100.0% 100.0% 

F8 
Count 8 48 56 

% 14.3% 85.7% 100.0% 

G1 
Count 9 60 69 

% 13.0% 87.0% 100.0% 

G2 
Count 0 28 28 

% 0.0% 100.0% 100.0% 

G3 
Count 11 50 61 

% 18.0% 82.0% 100.0% 

G4 
Count 0 33 33 

% 0.0% 100.0% 100.0% 

G5 
Count 1 34 35 

% 2.9% 97.1% 100.0% 

G7 
Count 6 46 52 

% 11.5% 88.5% 100.0% 

G8 
Count 9 44 53 

% 17.0% 83.0% 100.0% 

G9 
Count 5 44 49 

% 10.2% 89.8% 100.0% 

Total 
Count 62 606 668 

% 9.3% 90.7% 100.0% 

The hours in which each gate was in use during the period covered by the study in 

figure 4.1 
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Figure 4.1 Time of use each gate 

Utilization of gates was 22.12%-47.25% of Study time which are poor percentages 

indicating defects in management and operating the gates which requires 

improving their efficiency. 

5- Calculate Efficiency of Gates Using DEA  
     Output-oriented DEA using CRS model was used for determining the overall 

technical efficiency for each gate in terminal 3. The model has the following 

components: 

Input 

- Width of gate which determine the allowable wingspan of aircraft. 

Outputs 

- Number of served A/Cs. 

- Time in use for each gate. 

Table 5.1 shows the values of input and outputs variables for each gate in terminal 

3 within the time of study. 

Table 5.1 the values of variables for each gate  

Gates 
Input Output Output 

Width Number of A/C Time in Use (hrs.) 

F1 36 64 76.33 

F2 65 29 98.50 

F3 52 53 82.00 

F5 80 45 132.67 

F7 65 41 106.50 

F8 52 56 101.66 

G1 36 69 147.42 

G2 65 28 87.58 

G3 52 61 124.33 

G4 65 33 98.93 

G5 80 35 121.17 

G7 52 52 118.83 

G8 65 53 137.00 

G9 36 49 105.33 

U
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Gates 
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Using WinDeap program and analyzing this data, the results of technical efficiency 

for each gate in terminal 3 were as follows in figure 5.1 

 
Figure 5.1 Technical efficiency of each gate 

Figure 5.1 shows that technical efficiency of gates begins with 0.33, and 

shows that the mean of efficiency of terminal was 0.55.  

It can be deduced that gate G1 is the most efficient, it can be considered as a 

"peer" to every other gate in the terminal, the Peers weights of each gate was 

demonstrated in table 5.2. 

Table 5.2 Peers weights of each gate 

Gate Peers peer weights 

F1 G1 1.00 

F2 G1 1.81 

F3 G1 1.44 

F5 G1 2.22 

F7 G1 1.81 

F8 G1 1.44 

G1 G1 1.00 

G2 G1 1.81 

G3 G1 1.44 

G4 G1 1.81 

G5 G1 2.22 

G7 G1 1.44 

G8 G1 1.81 

G9 G1 1.00 

 

The improvement opportunity for each gate can be determined using DEA, 

the study choose the outputs orientation to improve the efficiency because it is 

available to change the values of outputs, and there is not available to change the 
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value of input of any gate, figure 5.2 shows the target number of A/Cs and the total 

time in use for each gate according to output-oriented DEA. 

 
Figure 5.2 Summary of outputs target 

Using DEA Shows that it is possible to improve the efficiency of the terminal 

and each gate, but DEA does not provide a way to achieve the target outputs, so 

the study proposes a simple heuristic algorithm for improve the efficiency of gate 

assignment.   

6- Suggested heuristic algorithm 
       The word “heuristic” comes from the Greek word “eurisko”, which means “I 

find”. It has been used in the last century or so, to indicate a practical decision rule 

or a practical way to find a solution to a problem, relying upon experience and 

common sense.  

       These rules do not aim at satisfying any formal or theoretical property; 

sometimes “heuristics” have been defined just as practical alternatives in contrast 

to formal mathematical techniques. 

       Heuristic algorithms are used to solve large instances of computationally 

difficult problems, because the computation of an exact solution would require an 

excessive amount of computing time. 

  These algorithms can be roughly classified into two types: 

 Specific algorithms for specific problems Heuristics 

 General ideas for almost any problem Meta-heuristics 

(Pearl, 1984) 

6-1- Prioritization of gates  

As a rule of thumb the gates will be divided into three types, first one for narrow 

wing span aircraft only, second for wide wing span aircraft only, and third is multi 

for both narrow and wide wing span aircraft. 
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1. If the narrow wing span aircraft arrive and all multi gates are not assigned; 

the priority for narrow wing span gate. 

2. If the narrow wing span aircraft arrive and there is multi gate are assigned 

with narrow wing span aircraft; the priority for this gate. 

3. If the wide wing span aircraft arrive; the priority for wide wing span gate 

only 
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Figure 6-1-1 Prioritization of gates  
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6-2- Flow chart  
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Figure 6-2 showing the flow chart of simple heuristic algorithm for assigning A/C in gates 
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6-3- Results of applying heuristic algorithm 

       This part will present the results for three randomly day from historical data. 

For each day the results of applying simple heuristic algorithm will be compared to 

the original gate assignment (before).  

          In figure 6-3-1 showing the served time in hour for each gate in first day 

before and after applying simple heuristic algorithm, the total served time 

increased 1.6 from the original assignment.  

 

Figure 6-3-1 comparisons between served time in hour before and after applying algorithm in 

first day 

        In figure 6-3-2 showing the served time in hour for each gate in second day 

before and after applying simple heuristic algorithm, the total served time 

increased 1.97 from the original assignment 

 
Figure 6-3-2 comparisons between served time in hour before and after applying algorithm in 

second day 
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         In figure 6-3-3 showing the served time in hour for each gate in third day 

before and after applying simple heuristic algorithm, the total served time 

increased 1.96 from the original assignment 

 
Figure 6-3-3 comparisons between served time in hour before and after applying algorithm in 

third day 

  

7- Conclusion 
This paper attempts to identify the key performance indicators to assess the 

efficiency of Cairo airport gates. Given sample of preschedule information about 

airport gates, in our case we have one input and two outputs, we consider the 

design of each gate as input variable, and the number of aircrafts and the using 

time of each gate as output variables (most commonly used in the published 

researches). 

The case study involved 13 working days at Cairo international airport, 

terminal 3 that contains 14 gates. 

We calculated the number of aircrafts (A/Cs) arriving in this particular period 

of time, we found them 1304 A/Cs, and 974 A/Cs of them could be served at 

terminal 3. 

Utilization of gates located in the interval 22.12%-47.25% of study time, 

which are poor percentages, indicating defects in management and operating the 

gates, which requires improving their efficiency. 

Using data envelopment analysis shows that the mean of efficiency of 

terminal was 0.55. 

Finally, we suggested a simple heuristic algorithm to improve the efficiency 

of gate and increasing utilization, the total utilization of all gates in terminal 3 

increased in three day of applying algorithm are 1.6, 1.97, and 1.96 of the actual 

assignment.      
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A Distance to the Ideal Alternative Approach  

for Group Decision Making 

Mohamed F. El-Santawy
 * 

Abstract 

In Group Decision Making, a compromise strategy is presented to compile the 

conflicting opinions of decision makers. Many parameters are relevant in solving this 

category of problems. The Distance to Ideal Alternative (DIA) technique is an efficient 

method to tackle such category because of its mechanism and robust performance. In this 

paper, a DIA approach is proposed to solve the Group Decision Making problems and to 

deal with the ranking abnormalities existed in the ranking orders produced by the 

Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) and 

Multi-Objective Optimization on the basis of Ratio Analysis (MOORA) methods. A 

Numerical example is adopted for testing the proposed approach. 

 

Keywords: Distance to the Ideal Alternative; Group Decision Making; Multi-Criteria 

Decision Making; MOORA; TOPSIS.  

 

1.  Introduction  

 

A group is defined by set of members gathered for an aim or specific goal. Daily there 

are a lot groups constructed for certain purposes whether the members of the group are 

collected in a specific place or time. In management, many examples can be mentioned; a 

company board of directors having set of actions to choose from, hiring a new employee, 

facility location to be determined, expansion in markets, and other examples beyond listing 

here. Many other areas like politics, economics, engineering, and other disciplines are 

applications for this type. The members of the group might be humans or others races but 

still there is an ultimate goal to be reached. Birds' swarms seeking their food in groups, fish 

flocks searching destinations, and insects going shelters are various examples for groups 

with ultimate collective goals. Group members are sharing information and discussions to 

reach this ultimate goal. Despite of the might be existence of conflicting interests among 

the members but still there must be a compromise to be done. Discussions are conformed 

by various types like voting, brainstorming, analysis to construct unique parameters for the 

whole group. This process of narrowing the conflicting points of view among group 

members is studied by many researchers. Some researchers involve some managerial 

techniques like Delphi technique and SWOT analysis for this aim. 

__________________________________________________ 

* PhD in Operations Research, Financial Researcher at Ministry of Finance, Egypt  
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Every member of the group should present his interests, priorities, hazards, and 

conflicts clearly in advance before the group goal's construction. After, a procedure is done 

for reaching a decision or set of decisions to reach the ultimate group goal under the group 

individuals' parameters mentioned. Problems with many decision makers are complicated 

because it involves many opposing factors, such as: conflicting individual goals, inefficient 

knowledge, individual motivation, personal opinion, and power. In brief, MCDM is the art 

of compromising conflicting criteria for a single decision maker, while GDM is the art of 

compromising different opinions of group members [10]. In both Multi-Criteria Decision 

Making (MCDM) and Group Decision Making (GDM), there are two major steps: 

aggregation and exploitation [4]. Both steps are defined in a different manner relative to the 

method employed and application area [9]. In a sense, GDM can be a multi-dimensional 

MCDM problem, but more issues should be studied to treat the conflicting factors 

aforementioned.  

The group members have different intentions, aspects, backgrounds, and preferences. 

Although they can be clustered into specific sets but still there must be a compromise 

should be done to reach satisfactory decision for all decision makers. In MCDM, many 

popular techniques were proposed since mid 1960s [5]. Many researchers contribute in 

MCDM field and after they extend their work to GDM. Over two decades TOPSIS method 

had explored many applications and problems [6]. TOPSIS suffers from a crucial drawback 

so-called abnormalities of ranking orders. Distance to Ideal Alternative (DIA) is a modified 

version stemmed out from TOPSIS method [8]. DIA outperforms TOPSIS concerning 

robustness and efficiency. Basically, the present paper is to extend DIA to problems with 

many decision makers and set relevant modifications and enhancements to the original 

method. Additional to this goal, the introduced approach get benefit from employing DIA to 

tackle the well known abnormalities problem. The validation tests show how superior is the 

proposed approach over TOPSIS and MOORA.  

This paper is organized as follows: Section 2, "Group Decision Making Problem" 

which contains techniques that used in comparison to the introduced approach Section 3, 

"Solution Methods & Techniques" presenting quick review about "MOORA", "TOPSIS" 

and "DIA". Section 4 "The proposed method" is illustrated. In section 5, "a numerical 

example" is given for validation, and finally section 6 is made for "Conclusion". 

2. Group Decision Making Problem  

A problem with many decision makers involved can be seen from two major points of 

view. Firstly, set of independent MCDM models are developed based on individuals’ 

preferences. For each decision maker there will be a separate MCDM problem from his 

point of view. Each decision maker is responsible to define the relevant parameters 

according to him and solves the separate problem to get a solution. Then, the independent 

solutions are compiled using specific operators to get the group solution. This can be 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

 

Cairo University-Institute of Statistical Studies and Research 

17 

 

briefly described by compromising resulted solutions (ranks). Secondly, the aggregation is 

done to the individuals' preference, providing finally a set of group parameters.  

For this resulted MCDM problem, it can be solved as a unique problem and the 

solution (rank) produced is for the whole group. Solving a group decision making problem 

begins with the construction of decision making matrices. Let D = {1,2, …,K}a set of 

decision makers or experts. The Group Decision Making problem can be expressed in 

k-matrix format in the following way  

 

       

 

 

                                        (1) 

where: 

- A1 ,A2 ,... , Am  are alternatives that decision makers have to choose from 

- C1 ,C2 ,... ,Cn  are the criteria for which the alternative performance is measured 

- 
k

ijx is the k-decision maker rating of alternative Ai with respect to the criterion Cj  

- for m alternatives and n criteria we have matrix 
kX = ( k

ijx ) where k

ijx is the 

performance rating of the i
th

 alternative Ai, with respect to the j
th 

criterion Cj for the k
th

 

decision maker 

- i = 1,2,…,m,  j = 1,2,…n,  and k = 1,2,…,K.  

The importance of each criterion is given by 
1 2, ,...,k k k k

nW w w w    a weight vector for the 

k
th

 decision maker, 
1

1
n

k

j

j

w


 . 

3. Solution Methods & Techniques 

This section contains three well known MCDM techniques which will be illustrated for 

being used in solving GDM in next section. The three chosen methods are MOORA for 

being a famous aggregating method, TOPSIS, and the proposed DIA approach. Both 

TOPSIS and DIA are so similar in their early steps but both of them have a distinct 

philosophy in reaching a solution. 
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3.1 MOORA   

As shown in Eq. (1) for a single decision maker, the procedure of MOORA for ranking 

alternatives can be described as following [2]:  

Step 1: Normalized decision matrix is computed as in Eq. (2) 

*

2

1

=  ,
ij

ij
m

ij

i

x
x

x



   i = 1,…,m; j = 1,…,n. 

            (2) 

Step 2: The composite score is calculated as illustrated in Eq. (3) 

* *

1 1

  =   ,

b n

i ij ij

j j b

z x x
  

   i = 1,…,m.            (3) 

where
*

1

b

ij

j

x


 and
*

1

 

n

ij

j b

x
 

 are for the Max (benefit) and Min (cost) criteria, respectively.  

For different weights of criteria, the composite score becomes 

1 1

* *
  =  . . ,

b n

i

j j b

j ij j ijz w wx x
  

   i = 1,…,m.         (4) 

where Wj is the weight of j
th

 criterion. 

Step 3: The alternatives are ranked in descending order.  

The simplicity of MOORA is the main reason of its widely application to various 

disciplines. The philosophy of aggregating score for alternatives makes the method robust 

and easy to use. Recently, MOORA has been explored many problems of various fields, 

such as contractor selection [2], and climate [7].  

3.2 TOPSIS   

TOPIS method is relying on the idea of comparing set of alternatives to an ideal 

composite vector constructed from the best performance alternatives under all criteria. 

Being closer to this ideal vector is better alternatives. In the latest decades, TOPSIS have 

been extended according to the requirements of different real-world decision making 

problems; it has been extended to various optimization areas like robot selection [3], and 

operating systems [1]. For one decision maker a decision matrix is to be constructed as 

shown in Eq. (1), the TOPSIS solution method consists of the following steps [6]: 

Step 1:  The decision matrix is normalized: it can be calculated as in Eq. (2) 

Step 2: The normalized weighted decision is constructed: The columns of the normalized 

decision matrix are multiplied by the associated weights as follows: 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

 

Cairo University-Institute of Statistical Studies and Research 

19 

 

*
=   . ij j ijwv x ,  i = 1,…,m;  j = 1,…,n,  and 

1

1
n

j

j

w


                 (5) 

Step 3: The positive and negative ideal solutions are computed: The positive and negative 

ideal value sets are determined, respectively, as follows: 

1 2 b

c

=  ( , ,..., ) {max   if  }

                                or {min   if  }

n ij

ij

A v v v v j

v j

     



Ω

Ω
    (6) 

1 2 b

c

=  ( , ,..., ) {min   if  }

                                or {max   if  }

n ij

ij

A v v v v j

v j

     



Ω

Ω
 

Where Ωb is the set of benefit criteria and Ωc is the set of cost criteria. 

(7) 

Step 4: The distance from positive and negative ideal solutions are calculated: Two 

Euclidean distances for each alternative are calculated as follows: 

2

1

=  ( ) ,
n

i ij j

j

S v v 



  i = 1,…,m                                      (8) 

2

1

=  ( ) ,
n

i ij j

j

S v v 



  i = 1,…,m                                    (9) 

Where iS 
and iS 

 represents the distance of alternative Ai from the positive and negative 

ideal solutions, respectively. 

Step 5:  The relative closeness to the ideal solution is calculated : The Relative Closeness 

(RC) of the i
th

 alternative to the ideal solution is defined as follows: 

=  ,  1,2,..., .  0 1i
i i

i i

S
RC i m RC

S S



 
  


                    (10) 

Step 6: The alternatives are ranked: Alternatives must be ranked based on RCi in which the 

highest score is the best alternative.  

3.3 DIA  

The distance to the Ideal Alternative (DIA) algorithm belonging to the MCDM was 

developed [8] to select dynamically the best network inter-face. It can be seen as an edited 

version from classical TOPSIS. The philosophy behind DIA is ranking the alternatives 

based on distances in-between them after taking a snap shot reflecting their locations from 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

 

Cairo University-Institute of Statistical Studies and Research 

20 

 

positive and negative ideal vectors. The main advantage of DIA is the method's 

employment of the distances between alternatives and capturing a rank based on the 

alternatives' relative locations after shifting from the distances to ideal vectors like TOPSIS. 

This crucial modification done gives a comparative advantage for DIA over TOPSIS as 

being robust and overcoming the abnormalities of TOPSIS. After decision matrices 

construction for all decision makers as in Eq. (1), the DIA is identical to the TOPSIS 

method in the first three steps. In a sense the DIA enhances TOPSIS as shown in steps (4-6). 

DIA method consists of the following steps for a single decision maker problem [8]: 

Steps (1-3): The same as in TOPSIS method mentioned before in previous subsection   

Step 4: Calculate the distance to the positive and negative criteria: as shown in the 

following two equations  

1

2
  =  ( ) ,  1,2,...,

n

j ij

j

iD v v i m




   

 

                                       (11) 

2

1

  =  ( ) ,  1,2,...,
n

ij j

j

iD v v i m




   

 

                                       (12) 

Step 5: Determine the Positive Ideal Alternative: (PIA) has minimum D
+
 and maximum D

-
. 

  ={min( ),max( )},   1,2,...,i iPIA D D i m                                        (13) 

Step 6: Calculate the distance of an alternative to the PIA: 

2 2
= ( ) ( ) - min ( ) - max ( )i i i i iR D D D D

                                     (14)  

A set of alternatives is ranked according to the increasing order of Ri 

4. Proposed Approach 

In the previous section DIA was illustrated for solving MCDM problem with single 

decision maker. However, the extension of DIA to tackle group decision making problems 

will differ from single decision maker version. Many aspects should be adopted when 

introducing a group decision making approach like how the approach will compile different 

opinions of decision makers, how the proposed approach will compromise different ranks 

originated. The main reason behind the allocation of DIA to be extended to group decision 

making is its outperformance to TOPSIS as well as its overcoming the drawback of 

abnormalities found in classical TOPSIS. Construct the decision matrices for the k-decision 

makers and determine their weights which reflect their priorities. 
kX = ( k

ijx ), 

1 2, ,...,k k k k

nW w w w    a weight vector for the k
th

 decision maker, 
1

1
n

k

j

j

w


 , for k = 

1,2,…,K. 
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Step 1: Construct the normalized decision matrix for each decision maker:  

*

2

1

=  ,

( )

ij

k

k
ij

m
k
ij

i

x
x

x



   i = 1,…,m; j = 1,…,n; k = 1,2,…,K 

          (15) 

Step 2: Construct the weighted normalized decision matrices for all decision makers:  

*
=   . 

j

k k k
ij ijwv x ,  i = 1,…,m;  j = 1,…,n, k = 1,2,…,K   (16) 

Step 3: Determine the positive and negative ideal solutions for all decision makers as 

following:  
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Where Ωb is the set of benefit criteria and Ωc is the set of cost criteria. 

i = 1,…,m; j = 1,…,n, and k = 1,2,…,K 

(18) 

Step 4: Calculate the distance to the positive and negative criteria for all alternatives under 

all decision makers: as shown in the Eqs. (19-22)  

2

1

  =  ( ) ,  1,2,...,
n

k k

j ij

j

k
iD v v i m




  and k = 1,2,…,K  

                                                    

(19) 

2

1

  =  ( ) ,  1,2,...,
n

k k

ij j

j

k
iD v v i m




  and k = 1,2,…,K 

                                    

(20) 
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D i m
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(21) 
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  = ,  1,2,...,

K

k

k
i

i

D

D i m
k





 


 

 

                                      

(22) 

Step 5: Determine the Positive Ideal Alternative for the group:  

  ={min( ),max( )},  1,2,...,i iPIA D D i m                                       (23) 

Step 6: Calculate the distance of an alternative to the PIA for the group: 
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2 2
= ( ) ( ) - min ( ) - max ( )i i i i iR D D D D

     (24) 

A set of alternatives is ranked according to the increasing order of Ri 

 

5. Numerical Example 

A numerical example is introduced in this section to stand over the proposed 

approach. The group involved three experts (decision makers) with four criteria to rank five 

alternatives. C1 and C2 are benefit criteria (the maximum is better) while the other two 

criteria are cost type (the minimum is better). The first three criteria ratings are subjective; 

the ratings are allocated by experts (decision makers) while the last criterion (C4) is 

measured by fixed rating. As shown in Table 1. Three decision matrices are obtained and 

put into this augmented table. The allocated criteria weights for each decision maker are 

found in Table 2. 

Table 1. Criteria rating values for the three decision makers 

Utility type Max Max Min Min 

 C1 C2

 
C3 C4

 

D1     

Alternative 1 1.1 0.2 8 20 

Alternative 2 2 0.3 16 50 

Alternative 3 2.5 0.3 10 44 

Alternative 4 2 0.53 10 29 

Alternative 5 1.9 0.6 15 25 

D2     

Alternative 1 0.9 0.3 12 20 

Alternative 2 3 0.5 12 50 

Alternative 3 1 1.7 10 44 

Alternative 4 1.5 0.5 15 29 

Alternative 5 1.9 0.6 15 25 

D3     

Alternative 1 1.3 0.1 4 20 

Alternative 2 1 0.1 20 50 

Alternative 3 4 0.43 10 44 

Alternative 4 2.5 0.56 5 29 

Alternative 5 1.9 0.6 15 25 

Table 2. Criteria weights for the three decision makers 

 C1 C2

 
C3 C4

 

D1 0.1 0.15 0.25 0.5 

D2 0.08 0.18 0.24 0.5 

D3 0.12 0.12 0.26 0.5 
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Using the solution methods illustrated before in previous sections, the resulted scores 

and ranking orders are shown in Table 3. The rank originated from the three methods are 

identical based on their different scores and techniques (in DIA the less R score the more 

preferable).  

Table 3. Ranking orders for the full problem 

 MOORA TOPSIS DIA 

 Z  Rank
 

RC Rank
 

R Rank 

Alternative 1 -0.1417 1 0.73739 1 0 1 

Alternative 2 -0.3672 5 0.11151 5 0.318835 5 

Alternative 3 -0.2630 4 0.32157 4 0.17148 4 

Alternative 4 -0.1428 2 0.71422 2 0.001478 2 

Alternative 5 -0.1543 3 0.70211 3 0.01785 3 

In this simulation, the ranking abnormality problem is illustrated and the “robustness” 

of the algorithms to removal of an alternative of the worst alternatives. Alternative 2 (the 

worst) is removed from the alternatives candidate list. Table 4 presents the overall score of 

MOORA, the relative closeness to the ideal solution of TOPSIS and the distance to PIA of 

DIA. 

Table 4. Ranking orders after removal of the worst alternative 

 MOORA TOPSIS DIA 

 Z  Rank
 

RC Rank
 

R Rank 

Alternative 1 -0.1901 1 0.73111 1 0 1 

---------------- ---------- ----- ----------- ---- --------- ------ 

Alternative 3 -0.3542 4 0.25466 4 0.23204 4 

Alternative 4 -0.2061 2 0.65269 3 0.02267 2 

Alternative 5 -0.2209 3 0.65294 2 0.04347 3 

In this situation, the results show that a removal of an alternative causes a change in the 

ranking order of TOPSIS. The ranking order of MOORA, and DIA remains the same. We 

continue removing an alternative (i.e. alternative 3) from the alternatives candidate list. The 

results, in Table 5, show that the ranking order in MOORA and DIA is always stable, but 

the top ranked alternative in TOPSIS has changed again In Table 3, all methods determine 

that Alternative 1 is the best. When we remove the worst Alternative (i.e. Alternative 1) out 

of the candidates list, this does not influence the ranking order of other Alternatives of 

MOORA and DIA. However, the second best Alternative in TOPSIS changes (i.e. from 

Alternative 4 to Alternative 5 in Table 4). When another worst Alternative (i.e. Alternative 3) 

is removed, the second best Alternative in TOPSIS also changes (see Table 5). 
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Table 5. Ranking orders after removal of the worst two alternatives 

 MOORA TOPSIS DIA 

 Z  Rank
 

RC Rank
 

R Rank 

Alternative 1 -0.2595 1 0.63465 1 0 1 

---------------- ---------- ----- ----------- ---- --------- ------ 

---------------- ---------- ----- ----------- ---- --------- ------ 

Alternative 4 -0.2987 2 0.46110 2 0.055482 2 

Alternative 5 -0.3065 3 0.46007 3 0.066401 3 

The tables' results highlight the ranking abnormality problem of TOPSIS and show that 

DIA provides a more efficient behavior in this situation. 

 

5. Conclusion 

In this paper, a proposed approach based on DIA algorithm is allocated to select the 

best alternative in a group decision making. The proposed approach extended the advantage 

of DIA algorithm to explore the group decision making. The solution improves the 

limitations of the MCDM approach, by producing more robust and efficient ranking orders. 

The experiments results show that the drawback aforementioned is overcome by using the 

introduced approach. 
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Abstract 

In this paper, we consider joint chance constrained programming (JCCP) technique, 

where two probabilistic constraints are required to jointly satisfy at least a tolerance 

measure  . We introduce a suggested approach to obtain an equivalent deterministic model 

for probabilistic model with joint chance constraints (JCC's) when the RHS parameters are 

dependent random variables, and distributed as (i) single-parameter exponential distributions 

(S-PED), (ii) two-parameter exponential distributions (T-PED), which is more applicable in 

most real life applications than the S-PED; since it avoids having its mode at the origin. The 

joint density function of random RHS parameters is assumed to be the Downton bivariate 

exponential distribution.  

It is shown that the suggested equivalent deterministic model under the assumption of 

S-PED is a special case of the corresponding equivalent model under the assumption of T-

PED when the second parameter is zero. Also the equivalent deterministic model under the 

assumption of independence between random parameters is a special case of the suggested 

equivalent deterministic model under the assumption of dependence when the correlation 

coefficient is zero. 

Keywords: Stochastic Programming, probabilistic programming (PP), Joint chance 

constrained programming (JCCP), Downton bivariate exponential distribution, Non-linear 

programming, convex model. 

1. Introduction 

Stochastic Programming approach is one of the Mathematical Programming (MP) 

approaches where some or all of the model parameters are random variables, taking into 

account the probability distributions of the random parameters in the underlying problem 

(Prékopa, 1995). Randomness may exist in the RHS parameter or in some (or all) LHS input 

coefficients, or in some (or all) objective function coefficients. 

Chance constrained programming (CCP) technique is one of the stochastic 

programming techniques developed by Charnes and Cooper (1959, 1962, 1963) which 

offers powerful means of modeling stochastic decision problems with assumption that the 

stochastic constraints will hold with probability at least α, where α refers to the confidence 

level provided as an appropriate safety margin by the decision-maker and is called tolerance 

measure. CCP aims to transform the stochastic model into a deterministic one, then solving 

the deterministic model using a suitable mathematical programming technique. For 

theoretical background see (Prékopa, 2003). 
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Several contributions have been suggested by many researchers assuming different 

probability distributions for random parameters, for example; the Normal distribution 

(Charnes and Cooper, 1962; Symonds, 1967; Prekopa, 1974; Jagannathan, 1974; Ackooij et 

al., 2011; Houda and Lisser, 2015), the Chi-square distribution (Sengupta, 1972; El-Dash, 

1984), the Gamma distribution (Lingaraj and Wolfe, 19 74; Atalay and Apaydin, 2011), and 

the Dirichlet distribution (Gouda and Szántai 2010). 

The exponential distribution is our concern in this paper, and it is applicable for a 

wide class of economic, demographic and reliability models where most of the input 

coefficients and resources have to be nonnegative, which require distributions with 

nonnegative range such as demand, supply, prices,…etc (Hafez et al., 2017). Some attempts 

Gamma diswere introduced in literature to deal with exponentially distributed random 

parameters (Sengupta, 1972; El-Dash, 1984; Biswal et al., 1998; Hafez et al., 2017). 

However; they assumed Individual chance constraints (ICC's) with independent parameters 

where the input coefficients are random; and only Hafez et al. (2017) introduced also the 

case where the input coefficients are dependent exponential random variables based on the 

Downton bivariate exponential distribution. 

In this paper; we propose an equivalent deterministic model of joint chance 

constrained (JCC) model where JCC's are two constraints with random RHS parameters 

assuming that RHS parameters are dependent exponential random variables based on the 

Downton bivariate exponential distribution. 

This paper is organized as follows; Section 2 "Problem definition" presenting the 

original mathematical model. Section 3 "The Suggested approach" which includes the 

proposed approach for obtaining the equivalent deterministic model of JCCP models with 

two joint constraints and the RHS parameters are exponentially distributed based on the 

two-parameter Downton bivariate exponential distribution. Section 4 illustrates some 

"Special cases" of the proposed equivalent deterministic model. Section 5 shows a 

"Numerical example", and finally Section 6 "Conclusion" 

2. Problem definition: 

Consider the following programming model: 

    (    )   (          )                                                                          (‎2.1) 

S.t.;    ∑      
 
     ̃                                                                                         (‎2.2) 

∑      
 
                                                                                       (‎2.3) 

                                                                                                               (‎2.4) 

Where     (               ) and    (          ) are constants, and 

 ̃  (     )  are continuous random variables with a known joint distribution function, and 

   are decision variables.we refer to the stochastic parameters as  ̃ . 

There are two major types of chance constraints: individual chance constraints 

(ICCs) and joint chance constraints (JCCs). In the former case, we put probabilistic 

requirements on an individual constraint. In the latter case, probabilistic constraints are 

required to jointly satisfy at least the tolerance measurement  . That is the solution will 

strongly depend on how the individual random variables depend on each other, and on the 

tolerance measure   as well (Miller and Wagner, 1965; Liu, 2002; Prékopa, 2003; King, 

2012). Constraints (‎2.5) represent JCC's  

   (∑        ̃               )                                                                      (‎2.5) 
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While the ICCs are separately considered as in constraints (‎2.6). 

   (∑         ̃ )                                                                          (‎2.6) 

In this paper; we are concerned with JCCP since JCCP is more preferable on ICCP 

and appropriate in contexts in which;  

i) There may be dependence between random parameters in different constraints, for 

example; demand and supply are both functions of price which means that there is a 

dependence relation between quantity demanded and quantity supplied of certain product 

(Luedtke, 2007).  

ii) It is important to have all constraints satisfied with single probability in the model. That 

is; ICCP constrain the individual probability of constraint violations independently; 

however, considering these constraints separately neglects to explicitly consider 

simultaneous violation conditions in the overall system. For example, in reliability 

systems, specifically in a power flow problem; where the system consists of several 

nodes and we need to maximize the voltage of nodes. If the ICCP approach is 

considered, it may be independently guaranteed that the voltage at each node in the 

system is under its maximum with a high probability, but this could result in a situation 

where multiple nodes simultaneously have overvoltage conditions. Thus, JCCP is more 

appropriate in this context to restrict the probability of all voltages, line flows, states of 

charge, etc. being within prescribed limits throughout the system (Kyri and Bridget, 

2017). 

Miller and Wagner (1965) are the first to consider the mathematical properties of 

JCC's of the form of (‎2.5), where RHS parameters are random and independent. They show 

that under certain restrictions the model can be viewed as a deterministic nonlinear 

programming problem, and by assuming that RHS parameters are independent with single-

parameter exponential marginal; the equivalent deterministic constraint of the JCC (‎2.5) 

could be linear after applying a logarithmic transformation. In this paper; we propose an 

equivalent deterministic model of JCC model where JCC's are two constraints with random 

RHS parameters assuming that RHS parameters are dependent and distributed with i) 

single-parameter exponential distributions, and ii) two-parameter exponential distributions, 

which is more applicable in most real life applications than the one with single-parameter 

since it avoids having its mode at the origin. 

As for the bivariate exponential distribution, many different forms were presented in 

literature. Gumbel (1960) presented the first type of bivariate exponential distribution, 

followed by Freund (1961), then many other forms were presented after that, see (Kotz et 

al., 2000). In this paper; Downton bivariate exponential distribution, introduced by Downton 

(1970), is used to model the dependence between  ̃         with correlation 

coefficient          in a similar fashion as presented by Hafez et al. (2017) for random 

 ̃  for both single-parameter and two-parameter exponential distribution. 

3. The Suggested approach 

In this section, we present the equivalent deterministic model of the probabilistic 

linear programming model with JCC's under the assumption that random RHS parameters 

are dependent with  ̃      ̃   (i.e only two joint dependent constraints), where  ̃      ̃  are 

distributed as Downton bivariate exponential distribution with two-parameter. The 

approximated Pdf of the Downton bivariate exponential distribution introduced by Hafez et 

al. (2017) is;  
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  ( ̃   ̃ )  
    

(   ) 
    {

∑     
 
   

   
}    { 

   ̃     ̃ 

   
}         ̃                

                                                                                                                                                  (‎3.1) 

where   is the correlation between  ̃      ̃  .  

Theorem (3.1): Let the CCP model with JCC's be of the form of 

    (    )    (          )    (‎3.2) 

S.t.;      (∑      
 
     ̃           )                                                                     (‎3.3) 

∑      
 
                                  (‎3.4) 

         (‎3.5) 

where     and    are constants, and   ̃   ̃  are continuous random variables and distributed 

as the Downton bivariate two-parameter exponential distribution with joint density function 

  ( ̃   ̃ ) defined in (‎3.1), then the deterministic equivalent model is: 

    (    )    (          )                                                                  (‎3.6) 

S.t.;        

 ∑ ∑   
   

 
    

      ∑     
 
    (   )                                                 (‎3.7) 

∑      
 
                                                                                                   (‎3.8) 

∑      
 
                                                                                              (‎3.9) 

                                                                                                                         (‎3.10) 

Proof: Since the LHS of JCC's (‎3.3) is: 

    
 ( ̃  ∑      

 
     ̃  ∑      

 
   )  

∫ ∫
    

(   ) 
   {

∑     
 
   

   
}    { 

    ̃     ̃

   
}     ̃    ̃

 

∑      
 
   

 

∑      
 
   

 

    {
∑     

 
   

   
}     {  

  ∑      
 
      ∑      

 
   

   
}                                                      (‎3.11) 

Then the equivalent deterministic constraint of the JCC's (‎3.3) is: 

   {
∑     

 
   

   
}     {  

  ∑      
 
      ∑      

 
   

   
}                                                    (‎3.12) 

By applying a logarithmic transformation for constraint  (‎3.12), constraint  (‎3.12) 

becomes equivalent to: 

∑ ∑   
   

 
    

      ∑     
 
    (   )                                                                 (‎3.13)  

And the equivalent deterministic model of the probabilistic model (‎3.2)-  (‎3.5) using 

(‎3.13) is given by  (‎3.6)-(‎3.10) 

     Note that constraints (‎3.7)-(‎3.10) are linear constraints; then the deterministic model  

(‎3.6)-(‎3.10) is a convex model if the objective function  (‎3.6) is convex function. Therefore; 

a global optimal solution is guaranteed. 

4. Special Cases 

1) By setting the      ;       constraints (‎3.7) and (‎3.8) are reduced to 
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 ∑ ∑   
   

 
    

       (   )                                                                       (‎4.1) 

∑      
 
                          (‎4.2) 

which is the case when  ̃      ̃  are distributed as Downton bivariate single-parameter 

exponential distribution with pdf defined as (Hafez et al., 2017) 

 (  ̃   ̃)  
    

(   ) 
    { 

    ̃      ̃

   
}      ̃                

                                                                                                                               (‎4.3) 

2) by setting    , constraint (‎3.7) is reduced to  

∑ ∑   
   

 
    

      ∑     
 
                                       (‎4.4) 

which is the case under the assumption that  ̃      ̃  are independent and distributed as 

two-parameter exponential distributions. Similarly, constraint (‎4.1) is reduced to 

constraint  

∑ ∑   
   

 
    

                       (‎4.5) 

The above case is under the assumption that  ̃      ̃  are independent and distributed as 

single-parameter exponential distributions (Hafez et al., 2017). 

5. Numerical Example 

In this section, we demonestrate the suggested approach for obtaining an equivalent 

deterministic model of JCCP models presented in section 3 throught the following example.  

Consider the following linear programming model 

                  (‎5.1) 

S.t.;   

P(          ̃              ̃ )        (‎5.2) 

                                             (‎5.3) 

         (‎5.4) 

Where  ̃    ̃  are distributed as the Downton bivariate two-parameter exponential 

distribution defined in (‎3.1), where       ,                            . Then 

the equivalent deterministic model of the JCCP model (‎5.1)-(‎5.4) could be obtained using 

theorem (3.1) as follows: 

                                                                                                                     (‎5.5) 

S.t.;  

                                                                                                             (‎5.6) 

                                                                                                                       (‎5.7) 

                                                                                                                   (‎5.8) 

                                                                                                                         (‎5.9) 

                                                                                                                          (‎5.10) 

Model (‎5.5)-(‎5.10) is a linear model and the optimal solution is obtained using the 

Simplex method as            
          

       . 
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6 Conclusion 

In this paper, we introduced the equivalent deterministic model of JCCP model when 

the RHS parameters are random variables and dependent. We focused on the exponential 

distribution since previous researches are limited in case of non-negative random 

parameters. We assumed that the JCC's consists of two constraints and we introduced a 

suggested approach to obtain the equivalent deterministic constraint of such joint constraints 

assuming that  ̃   ̃  are distributed as bivariate Downton exponential distribution with  

i) Two-parameters (through theorem (3.1)) and  

ii) Single-parameter (as a special case of theorem (3.1)). 

By setting the second parameter           ; It was shown that the equivalent 

deterministic model of theorem (3.1) for Downton T-PED could be reduced to the 

equivalent deterministic model for Downton S-PED. And for both deterministic models we 

obtain a linear constraint replacing the JCC's, which is convex, so that a global optimal 

solution could be obtained when the objective function is convex. 

By setting the correlation coefficient    ; It was shown that the equivalent 

deterministic model of theorem (3.1) for dependent Downton T-PED or S-PED could be 

reduced to the equivalent deterministic model for independent two-parameter or single-

parameter exponential random parameters, respectively. 
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Identification of Double Seasonal Autoregressive Models:  

A Bayesian Approach 
  

Ayman A Amin
*
 

 

  

Abstract  
 

      In this paper we present a Bayesian methodology to identify the order of double seasonal 

autoregressive (DSAR) models. Assuming the model errors are normally distributed and using 

conjugate priors on the model parameters, we derive the joint posterior mass function of the model 

order in a closed-form. Accordingly, the posterior mass function can be investigated and the best 

order of DSAR model is chosen as a value with the highest posterior probability. We evaluate the 

proposed Bayesian methodology using simulation study and real-world hourly internet amount of 

traffic datasets. 

 

Key Words: Bayesian analysis; DSAR models; Posterior distribution; Double seasonality; Hourly 

internet traffic. 

 

 

1  Introduction 
       High frequency time series that are observed at small time units may be characterized by 

exhibiting multiple seasonal patterns. For example, hourly internet traffic data can exhibit intraday 

and intraweek seasonal patterns. Other examples of high frequency time series contain multiple 

seasonal patterns include daily hospital admissions, daily usage of water and natural gas, hourly 

volumes of call center arrivals, hourly traffic on a road, hourly access to computer web sites, and 

hourly electricity load. The notion of modelling multiple seasonalities is not new and it can be 

traced back to 1971 when Thompson and Tiao (1971) showed that monthly disconnections of the 

Wisconsin telephone company have annual and quarterly (double) seasonal patterns. Accordingly, 

seasonal autoregressive moving average (SARMA) models being widely applied to analyze time 

series with single seasonal pattern need to be modified and extended to accommodate multiple 

seasonalities, see for example Box et al. (1994) and Taylor (2003). In addition to SARMA models, 

other techniques have been extended to fit multiple seasonal time series, which include 

exponential smoothing methods, neural networks, and innovation state models (Feinberg and 

Genethliou, 2005). 

In particular, the double SARMA (DSARMA) models have been the subject of interest of 

many researchers and extensively studied and employed in modeling and forecasting double 

seasonal time series data. Taylor (2003) showed that electricity load in England and Wales features 

daily (within day) and weekly (within week) seasonal patterns. Taylor et al. (2006) compared the 

forecast accuracy of six univariate models including DSARMA for electricity demand forecasting 

in Brazil and in England and Wales. Cruz et al. (2011) empirically compared the predictive 

accuracy of a set of methods for day-ahead spot price forecasting in the Spanish electricity market. 

                                                      
*
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Other references may include Taylor (2008a), Taylor (2008b), Caiado (2008), Baek (2010), 

Mohamed et al. (2011), and Kim (2013) and references therein, among others. 

Bayesian analysis of SARMA model for single seasonality has been well established, and 

different approaches have been developed in literature, including Markov Chain Monte Carlo 

(MCMC) methods and analytical approximations. Chib and Greenberg (1994) and Marriott et al. 

(1996) developed a Bayesian analysis of ARMA models using MCMC methods, and Barnett et al. 

(1996,1997) used MCMC methods to estimate seasonal autoregressive and ARMA models. Ismail 

(2003) used Gibbs sampling algorithm, as one of MCMC methods, to ease the Bayesian analysis 

of seasonal autoregressive models. This work was extended by Ismail and Amin (2014) to 

SARMA models. The main criticism that can be raised against the use of MCMC methods for 

Bayesian analysis of time series models is that they are highly iterative and computationally 

intensive. On the other hand, analytical approximations work on approximating the posterior and 

predictive densities to be standard closed-form distributions that are analytically tractable, see for 

example Broemeling and Shaarawy (1984), Shaarawy and Ismail (1987), and Shaarawy and Ali 

(2003). 

With respect to the Bayesian analysis of double seasonal autoregressive (DSAR) models, it 

is immature and few work have been introduced in literature. Recently, Amin and Ismail (2015) 

used Gibbs sampling algorithm to develop a Bayesian estimation of DSAR models, and Amin 

(2017) used the analytical approximations to develop a Bayesian inference of DSARMA models. 

Based on our review for the existing Bayesian analysis of DSAR models, there is no work that 

considers the problem of DSAR models identification. Since in reality the order of the DSAR 

models is unknown and needs to be identified or estimated. In order to fill this gap, in this paper we 

propose a Bayesian method to identify the order of the DSAR models. The main idea of the 

proposed Bayesian identification method is that we assume the order of the DSAR model is a 

random variable with a known maximum, and we derive its posterior mass function to select the 

order as a value with a maximum posterior probability. 

The remainder of this paper is organized as follows: Section 2 presents the double seasonal 

autoregressive (DSAR) models. Section 3 is devoted to summarizing the proposed Bayesian 

identification method for DSAR models. The simulation study and real application of the proposed 

Bayesian identification method are given in Section 4. Finally, the conclusions are given in 

Section 5. 

 

2  Double Seasonal Autoregressive (DSAR) Models  

A time series      is said to be generated by a double seasonal autoregressive model of 

order  , P  , and P  , denoted by DSAR(p)(P  )   (P  )   , if it satisfies 

  

         
        

           (1) 

 

where      is a sequence of independent normal variates with zero mean and variance   . The 

backshift operator B is defined as          , s   and s   are the seasonal periods. The non 

seasonal autoregressive polynomial is      (         
       

 ) with order  . 

In addition,    
      (     

      
         

     )  with order    and 

   
      (     

      
         

     )  with order    are the seasonal 
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autoregressive polynomials. Finally, the non seasonal and seasonal autoregressive coefficients are 

  (          )
 
,   (           

)
 
 and   (           

)
 
, respectively. 

It should be noted that the DSAR model (1) has an extra terms compared with the usual 

single SAR model. The new term is    
      that accommodates the second seasonal pattern. 

Accordingly, the model (1) can be written as  

   ∑ 

 

   

       ∑ 

  

   

         ∑ 

  

   

         ∑ 
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             ∑ 
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           ∑  
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               ∑ 
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    (2) 

 The matrix form of this model can be written as: 

  

         (3) 

 

where               
 ,               

 ,   is an      design matrix, where    
                   , with the     row:  

 

   (                                                                            

                                                                                              

                                                                                           

                                                                             )  

  

  (                               
       

         
             

                                          
        

          
        

             
       

         
       

        
          

        
   

      
   

  

              
   

)
 
 (4) 

 

Equation (2) shows that the DSAR model can be written as an autoregressive model of order 

                    with some coefficients that are products of non seasonal and 

seasonal coefficients. The DSAR model (2) is stationary if the roots of the polynomials     , 

   
      and    

      lie outside the unit circle. For more details about the properties of 

seasonal AR models see Box et al. (1994). 

It is worth noting that the design matrix   becomes a function of  , P  , and P   when the 

DSAR model order is unknown. In this case we can assume that the model order  , P  , and P   is 

a random variable with known maximum values of   ,   , and    respectively. The prior 

information about  , P  , and P   can be represented in terms of a prior mass function            

that can have different forms such as uniform or geometric. 
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3  Proposed Bayesian Identification for DSAR Models 

       Bayesian analysis of the DSAR models is based on Bayes’ theorem that combines the prior 

distribution of the model parameters with the likelihood function of observed sample to get the 

posterior distribution. 

Regarding the prior specification, we consider the natural conjugate prior. In case of the 

DSAR model with normally distributed errors, the natural conjugate prior is normal-gamma. So, 

suppose          
 

 
 
 

 
  and           

     , the joint natural conjugate prior distribution 

of   and   can be written as:  

 

          (
    

 
  )   , 

 

 
*  (    )

 
  

  (    )+-  (5) 

  

where         and   are hyperparameters need to be estimated, and the products of non 

seasonal and seasonal coefficients are considered as free coefficients. 

In case of no or little information is available about the model parameters   and   

Jeffreys’ prior can be employed and it is given as:  

 

                 (6) 

 

Employing a straightforward random variable transformation from   to  , the conditional 

likelihood function (on the first    initial values) is given by  

 

                   
    

    , 
 

 
   -  

   
    

    , 
 

 
             -  (7) 

 

Based on the likelihood function (7), we update the information about the DSAR model 

order  , P  , and P   by deriving the posterior probability mass function. To derive this posterior 

mass function, we need first to obtain the joint posterior of the model parameters    ,  , P  , and 

P   and then integrate out the parameters   and  . 

 

For the natural conjugate prior, the joint posterior of the model parameters is obtained as: 

  

                             
(
   
 

  )   , 
 

 
*  (    )

 
  

  (    )   

                                                                             ]   (8) 

  

For Jeffreys’ prior, the resulting joint posterior of   and   is:  

                              
(
    

 
  )   , 

 

 
             -  (9) 

 

In the following theorem we use the natural conjugate prior to obtain the joint posterior 

mass function of the DSAR model order. 

Theorem 1 Using the joint natural conjugate prior distribution of   and   (5) and the 
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conditional likelihood function (7), the joint posterior mass function of the DSAR model order  , 

P  , and P   is given by  

                         [
   

   

    
]
   

[        
   

       
   

    ]
 

   

  

                                      (10) 

  

Where           
   ,           

     , and            is a prior mass function of 

the model order.  

 

Proof.   The proof follows by completing the square in the exponent of (??) with respect to   

and then integrating over   and   respectively results in the given joint posterior mass function 

of the DSAR model order. 

Based on Theorem 1, we can straightforwardly identify the order of the DSAR model by 

computing all possible posterior probabilities from the joint posterior mass function (??) and 

choose the values of  , P  , and P    that have the highest posterior probabilities to be the 

appropriate DSAR model order for the time series under study. In case of no or little information is 

available a priori about the model parameters   and  , in the following corollary we obtain the 

joint posterior mass function of the DSAR model order. 

 

Corollary 1 Using Jeffreys’ prior of   and   (6) and the conditional likelihood function (7), the 

joint posterior mass function of the DSAR model order  , P  , and P   is given by  

                         
 (

    

 
)

 
    

         

[                 ] 
    

  

                                      (11) 

  

Proof.  The proof follows directly from Theorem 1 by setting    ,   
    , and      . 

 

4  Simulation Study and Real Application 

 In this section we first present a simulation study to evaluate the efficiency of the 

proposed Bayesian identification method for DSAR models, and then we apply the proposed 

method to real world time series dataset of internet traffic. 

 

4.1  Simulation Study 

 In this simulation study, we generate 100 time series of size   (from 200 to 500 with an 

increment of 100 observations) from different DSAR models. Table 0 shows these DSAR models 

and their corresponding true parameters values. By these DSAR models we try to cover different 

seasonality patterns with different data type. 
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Model                      

I.DSAR(1)(1)  (1)    0.80 - 0.20 - 0.30 - 1.00 

II. DSAR(2)(1)  (1)    -0.40 0.30 0.40 - 0.40 - 1.00 

III.DSAR(2)(2)  (1)    0.5 -0.40 -0.50 0.40 0.40 - 1.00 

IV.DSAR(2)(2)  (2)    0.4 0.40 0.60 -0.50 0.30 0.50 1.00 

 

Table  1: Simulation design. 

   

Once the time series datasets are generated from these DSAR models, the Bayesian 

analysis is performed by assuming Jeffreys’ prior for the model parameters   and  , and 

employing three prior distributions for the model order given as: 

   

            
 

  
 

 

  
 

 

  
                                                   

                                                                           

            
      

    
 

       

    
 

       

    
  

                                                          (12) 

For each time series, we compute the posterior mass functions of the DSAR model order, 

             ,              , and               resulting from the employed priors in eq(12) 

respectively with assuming the maximum values of the model order are           , and 

then we identify the model order as a value with a maximum posterior probability. For all 

simulated time series, we compute the percentage of correctly identified models by comparing the 

identified order with the true value of  ,   , and    used to generate the time series. Results of 

the simulation study are presented in Table (1). 

From the simulation results we can observe some remarks. Firs, the larger sample size the 

higher percentage of correctly identified models is obtained. Second, the employed priors for the 

model order result in very similar posteriors, and their impact in the percentage of correctly 

identified models is small and can be ignored especially for sample size      . Third, a higher 

percentage of correctly identified models is obtained for simple DSAR models (Models I and II) 

compared to complicated DSAR models (Models III and IV). In general, all these simulation 

results confirm the efficiency of the proposed Bayesian method for identifying the DSAR models. 

 

4.2  Application to Real-World Internet Traffic Time Series 
 The internet traffic time series represents real-world hourly internet amount of traffic (in 

bits) dataset collected from private Internet service provider (ISP) with centers in 11 European 

cities. In particular, Cortez et al. (2012) collected this time series dataset from 06:57 hours on 7 

June to 11:17 hours on 29 July 2005, which is available online and can be downloaded 
†
.  

 

 

 

 

 

                                                      
† http://www3.dsi.uminho.pt/pcortez/series/ 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

 

7 
 

                                            

 Model I 

200 94 97 96 

300 100 100 100 

400 99 100 100 

500 100 100 100 

 Model II 

200 79 72 77 

300 96 94 94 

400 99 99 99 

500 97 99 99 

200 Model III 

200 55 52 54 

300 85 84 87 

400 95 94 94 

500 100 100 100 

 Model IV 

200 21 16 19 

300 64 62 62 

400 91 90 90 

500 96 96 96 

 

Table  2: Simulation results for percentage of correctly identified models. 

 

Figure (1) shows how the daily and weekly seasonal patterns are represented in the internet 

traffic time series which reveal clearly the double seasonality. Accordingly, it is strongly 

recommended to consider two seasonal components for this dataset, where the first seasonal 

component is due to the intraday cycle (   = 24) and the second seasonal component is due to the 

intraweek cycle (   =168). 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure  1: Time plot of the internet traffic time series.  

Cortez et al. (2012) tested a collection of DSAR models using different combinations of the 
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 ,   , and    values up to a maximum order of 2 in order to identify the best DSAR model that 

can fit the internet amount of traffic dataset. They decided that DSAR(2)(2)   (2)     is the best 

model that has smallest value of Bayesian information criterion (BIC). 

We can apply our proposed Bayesian methodology to identify the best order of DSAR 

model to fit the internet amount of traffic dataset. We first employ the three prior mass functions of 

the model order introduced in eqn (12) and then compute the posterior mass functions of the 

DSAR model order,              ,              , and               with assuming the 

maximum values of the model order are 3. Results of the posterior probabilities are presented in 

Table (2). Accordingly, we identify the model order as a value with the maximum posterior 

probability as highlighted in Table (2). From these results, we can observe that the employed three 

priors for the model order result in very similar identified DSAR models, which are also similar to 

that identified by Cortez et al. (2012). 

   
Model Order Priors of Model Order 

(p)(P  )(P  )                                           

(1)(1)(1)   1.3E-109   7.0E-109   4.0E-109 

(2)(1)(1)   3.6E-03   9.9E-03   7.5E-03 

(3)(1)(1)   1.1E-03   1.5E-03   1.1E-03 

(1)(2)(1)   3.6E-112   1.0E-111   7.5E-112 

(2)(2)(1)   2.1E-06   2.8E-06   2.8E-06 

(3)(2)(1)   9.4E-08   6.5E-08   6.5E-08 

(1)(3)(1)   2.0E-113   2.8E-113   2.1E-113 

(2)(3)(1)   2.3E-13   1.6E-13   1.6E-13 

(3)(3)(1)   6.2E-16   2.1E-16   2.1E-16 

(1)(1)(2)   1.7E-107   4.8E-107   3.6E-107 

(2)(1)(2)   4.4E-01   6.1E-01   6.1E-01 

(3)(1)(2)   4.0E-02   2.7E-02   2.8E-02 

(1)(2)(2)   1.5E-113   2.0E-113   2.0E-113 

(2)(2)(2)   5.4E-06   3.7E-06   5.0E-06 

(3)(2)(2)   1.3E-11   4.5E-12   6.0E-12 

(1)(3)(2)   2.4E-116   1.7E-116   1.7E-116 

(2)(3)(2)   2.9E-18   1.0E-18   1.4E-18 

(3)(3)(2)   3.4E-23   5.9E-24   7.9E-24 

(1)(1)(3)   7.0E-104   9.6E-104   7.2E-104 

(2)(1)(3)    5.1E-01   3.5E-01   3.5E-01 

(3)(1)(3)   5.7E-05   2.0E-05   2.0E-05 

(1)(2)(3)   1.2E-112   8.0E-113   8.1E-113 

(2)(2)(3)   3.1E-11   1.1E-11   1.4E-11 

(3)(2)(3)   1.3E-19   2.2E-20   2.9E-20 

(1)(3)(3)   9.2E-115   3.2E-115   3.2E-115 

(2)(3)(3)   6.3E-26   1.1E-26   1.4E-26 

(3)(3)(3)   3.9E-37   3.3E-38   4.5E-38 

Identified DSAR(2)(1)(3) DSAR(2)(1)(2) DSAR(2)(1)(2) 

 

Table  3: Posterior probability and identfied models for the real-world time series.   
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5  Conclusions 

      In this paper we presented a Bayesian methodology to identify the order of DSAR models. 

We derived the joint posterior mass function of the model order in a closed-form by combining the 

conjugate priors on the model parameters with the conditional likelihood function, assuming the 

model errors are normally distributed. Therefore, we can easily inspect the posterior mass function 

of the DSAR model order and choose a value with the highest posterior probability as the best 

model order for the time series being analyzed. We conducted a simulation study with different 

priors for the model order and the results confirmed the efficiency of the proposed Bayesian 

methodology. In addition, we applied our proposed methodology to real-world hourly internet 

amount of traffic dataset. Future work may investigate model identification and outliers detection 

for multivariate double seasonal models. 
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On Expressing Continuous Distributions With Discrete Distributions 

(A Review Of Literature ) 

 

Mohamed. S. A. Muiftah1
 

 

Abstract: 

 In this paper, the motivation of expressing continuous distributions via discrete ones  is 

discussed, discretizing methods are introduced, and the discretized distributions obtained using 

these methods are also reviewed. 

 

Key Words: (Continuous distribution, discretization, survival function, density function, 

distribution function, failure rate). 

 

Introduction: 

  It is sometimes inconvenient or difficult to get samples from a continuous distribution in real 

life. The observed values are discrete because they are usually measured to only a finite number 

of decimal places and cannot really constitute all points in a continuum. Even if the measures are 

taken on a continuous (ratio or interval) scale the observations may be recorded in a way making 

discrete model more appropriate. Therefore, it is reasonable to consider the observations as 

coming from a discretized distribution generated from the underlying continuous model.   

 The  reliability (survival) function is sometimes assumed to be a function of a discrete random 

variable instead of being a function of continuous time random variable. For example, the 

reliability of an on/off - switching device is a function of the number of operating times, and the 

reliability of an airplane tire is a function of the number of landings. Similarly, the length of stay 

in an observation ward is usually measured as number of days, and survival time of leukemia or 

lung cancer  patients may be measured in number of weeks. Many discrete distributions are 

available to model such mentioned situations, for example,  the geometric distribution is a 
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discrete alternative of the exponential distribution and the negative binomial distribution is a 

discrete alternative of the gamma distribution, but it is also well known that these discrete 

distributions are unsuitable for some situations because of their monotonic hazard rate functions 

[Jazi et al. (2010)], therefore, research is ongoing to find new discrete distributions suitable to 

treat different conditions and to fit to various types of lifetime data. In the light of the above 

contexts, the study of the discretization of continuous distributions is meaningful.  

 

General approaches of discretization: 

 Discrete analogues of continuous distributions may be obtained using some methods of 

discretization. Only four methods will be introduced in this work: 

 

Approach 1: Discretizing using the survival function: 

  Suppose that the continuous random variable X  has the survival function (sf)  

   xXxS  Pr , then the random variable Y = [X]  (where, [X] is the largest integer less than 

or equal to X) will have the probability mass function (pmf):  

   

   1yXyX

1yXyyY





 P P

 P P

 

 

                                              
    ,,,, 210y1ySyS                (1) 

 

    The pmf of the random variable Y may be considered as a discrete concentration of the 

probability density function (pdf) of the continuous random variable X. (Roy, 2004). 

  Using formula (1), it is possible to generate a discrete distribution corresponds to a given 

continuous distribution. For example,  If X is an exponential random variable with the sf  

    xexXxS  Pr , then the pmf of its discrete version is given by: 

    ,,,,)( P 210yqq1qqeeyY y1yy1yy     

where,  eq . This is the geometric distribution. 
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  Discretization of continuous distributions using this method retains the same functional 

form of the survival function. So, many reliability characteristics remain unchanged [Krishna and 

Pundir (2009)]. There is enough motivation to use this technique of generating discretized 

version of continuous distribution with this approach to develop new discrete lifetime models 

corresponding to the existing continuous one. 

 Following this approach, Many researchers studied discretization of some known 

continuous distributions for use as lifetime distributions. Nakagawa and Osaki (1975) proposed a 

discrete Weibull distribution. Xie et al. (2002) introduced the modified Weibull extension. 

Bracquemond and Gaudion (2003) introduced the discrete geometric Weibull distribution and 

investigated the discrete truncated logistic distribution. Roy (2003) derived the PMF of the 

discrete analogue of the normal distribution and elaborated its application for evaluating the 

reliability of complex systems as an alternative to simulation methods. Roy (2004) proposed a 

discrete Rayleigh version as a particular case of the discrete Weibull distribution and used it in 

approximating the reliability value of a complex system to examine probability integrals arising 

out of  a continuous setting. Krishna and Pundir (2007) derived the discrete Maxwell 

distribution. The modified Weibull Type I distribution was introduced by Sarhan and Zaindin 

(2009). Krishna and Pundir (2009) derived the discrete Burr XII distribution and applied it to fit 

the reliability in series system and a set of real data, they also derived the discrete Pareto 

distribution as a special case of the discrete Burr XII distribution. The discrete extended 

exponential (telescopic) distribution was introduced by Roknabadi et al. (2009). Jazi et al. (2010) 

introduced the discrete inverse Weibull distribution. Gómez-Déniz (2010) used the Marshal-

Olkin scheme to generalize the SF of the exponential distribution and then got the discrete 

generalized exponential distribution. Gόmez-Déniz and Calderin-Ojeda (2011) introduced the 

discrete Lindley distribution and used it as an alternative to the Poisson distribution to model 

automobile claim frequency data. Nooghabi et al. (2011) got the modified Weibull Type II 

distribution as a special case of the telescopic distribution. Bebbington et al. (2012) explored a 

discrete analogue of the additive  Weibull distribution. Bakouch et al. (2012) proposed another 

version of the discrete Lindley distribution. Chakraborty and Chakravarty (2012) proposed the 

discrete gamma distribution and applied it to fit the reliability function of real discrete failure 

time data and also for modeling probability distribution of count data. Al-Huniti and Al-Dayian 

(2012) introduced the discrete Burr III distribution and discussed its distributional properties and 
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reliability characteristics along with a graphical description. Nekoukhou et al. (2013) got the 

discrete generalized exponential distribution, estimated its parameters, and examined its model 

using a real set of data related to accidents of women working on Shells for five weeks. 

Khorashadizadeh (2013) proposed the discrete log-logistic distribution as a special case of the 

discrete Burr XII distribution. Hussain and Ahmad (2014) introduced the discrete inverse 

Rayleigh distribution. Chakraborty and Chakravarty (2014) derived the discrete Gumbel 

distribution and applied it to fit three real life count data in relation to maximum flood discharges 

and annual maximum wind speeds. Almalki and Nadarajah (2014) got the discrete reduced 

modified Weibull Type II distribution as a special case of the telescopic distribution. Barbiero 

(2014) proposed the discrete skew Laplace distribution and applied its model to artificial and real 

data. Gómez-Déniz et al. (2014) generalized the SF of the normal case when µ = 0 and σ>0 

using the Marshal-Olkin scheme and got the discrete half normal distribution which can also be 

regarded as a particular case from the discrete generalized gamma distribution of Chakraborty 

(2015a)[see, Chakraborty (2015b)]. Chakraborty (2015a) derived the discrete generalized gamma 

distribution, discussed the failure rate (fr) behavior for the distribution and  demonstrated its 

application in two real life count data sets. Another version of the discrete Pareto distribution 

was given by Kozubowski et al. (2015) from which they obtained the discrete truncated Pareto 

distribution. Chakraborty and Chakravarty (2015) introduced the two-sided power distribution, 

studied its distributional and reliability properties, and  estimated its parameters using ML and 

moment methods. Alamatsaz et al. (2016) proposed the pmf of the discrete generalized Rayleigh 

distribution. Chakraborty and Chakravarty (2016) proposed the discrete logistic distribution  and 

applied it to model real life count data.  

   

 Approach 2: Discretizing using the density function: 

 Suppose that X is a continuous random variable with pdf  xf ,  x , then, the 

pmf of the discretized random variable where, Y = [X] is derived as: 

 

                          
 

 
,,,, P 210y

yf

yf
yY

y








                       … (2) 
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For example, If X is an exponential random variable with the pdf   ,, 0xexf x    then 

the pmf of its discrete version is given by: 
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therefore,        ,,,,)()()( 210yqq1ee1yY P yy            

This is the geometric distribution where, 
 eq . 

 Another example is the discrete analogue of the normal distribution with mean   and 

variance 2 which was derived by Kemp (1997) is given by the following pmf:  
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, where, 1C , 2C , and 3C  are the constants in the Lagrangian 

L in the Lagrange’s method of undetermined multipliers: 
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 Using formula (2), Siromoney (1964) suggested a discrete general Dirichlet distribution and 

applied it to model the frequency distribution of the length of wet spells during the period 1932-
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1962 in Tambaram in southern India. Lai and Wang (1995) suggested the discrete power 

function distribution and used it for fitting discrete failure times and a type of mortality data. The 

discrete analogue of the normal distribution with mean   and variance 2 was derived by Kemp 

(1997) and was applied by Harris et al.(2001) in dynamic analysis of rural establishment count 

data. Sato et al. (1999) proposed the discrete exponential distribution and applied it to model 

defect count distribution in semiconductor deposition equipment and defect count distribution 

per chips. The convolution of  the discrete exponential distribution was used by Sato et al. (1999) 

to give a discrete gamma distribution which was applied again by them to model defect count 

distribution in semiconductor deposition equipment and defect count distribution per chips. The 

discrete Gaussian exponential (also called the discrete log normal) distribution was proposed by 

Bi  et al. (2001). The discrete half normal distribution was derived by Kemp (2006) as the 

maximum entropy distribution on (0, 1, . . .) with specified mean and variance. It may be 

regarded as a special case of the discrete normal distribution of Kemp (1997). A discrete version 

of the Laplace distribution was derived by Inusah and Kozubowski (2006) and introduced by 

Andersen et al. (2013a)  to estimate Y-STR haplotype frequencies, as described by Andersen et 

al. (2013b), demonstrating a number of examples using R package. Kozubowski and Inusah 

(2006) proposed the discrete skew Laplace distribution. Nekoukhou, et al. (2012) introduced a 

discrete analogue of the generalized exponential distribution and fitted its model to rank 

frequencies of graphemes in Slovene (a Slavic language). Lekshmi and Sebastian (2014) 

introduced the discrete generalized Laplace distribution. Nekoukhou et al. (2015) proposed the 

discrete analogue of the beta-exponential distribution and fitted it again to rank frequencies of 

graphemes in Slovene. 

  

Approach 3: Discretizing by shifting the cumulative distribution function: 

  If X is a continuous random variable having a cumulative distribution function (cdf) 

)(xFX , then the pmf of the discrete analogue Y is given by: 

  ,;,,,,,)()()()( 10i210y1yFyFyPyYP TT     

this pmf retains the form of the original cdf, except for a shift in the location by δ. [Roy and 

Dasgupta (2001)]. For example, If X is an exponential random variable with the cdf 

  ,, 0xe1xF x    then the pmf of its discrete version is given by: 

http://www.tandfonline.com/author/Nekoukhou%2C+V
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For δ = 1, this pmf reduces to the geometric distribution. 

  A standard form of this pmf is considered to reduce the range of Y. For example if X
 *

 is a 

random variable having a normal distribution with mean μ and standard deviation σ, that is, X
 *∼ 

N (μ, σ
2
), then, the discrete counterpart of  X

 *
 is:      Y

 * 
= μ+ σ . Z 

*
,  

where, Z 
*
 is the discrete counterpart of  Z ∼ N (0, 1). 

 Using this method of discretizing, Perry and Taylor (1985) proposed the discrete 

analogue of the Ade's distribution and fitted it to 22 entomological data sets. Roy and 

Dasgupta (2001) proposed this method in order to evaluate the  reliability of complex systems 

under stress-strength model where available analytic approaches fail to provide a closed solution. 

According to this method, the cdf of Y  (the resulted discrete random variable)  retains the form 

of the cdf of X (the original continuous random variable) and support of Y is determined from a 

subset of the range of X.  

 

Approach 4: Discretizing using the failure rate: 

 Stein and Dattero (1984)  proposed this method to obtain a discrete version of the 

Weibull distribution. According to this method, the fr of Y retains the form of the fr of X.  

 Given the fr of the continuous random variable X,  xhX , then the pmf of Y is:  
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where, d is determined such that   1xh0 X  , and the sf of Y is given by: 

    ,,,)]([)]([)]([)( 21y1yh11h10h1yS XXXY 
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 Salvia and Bollinger (1982) and Padgett and Spurrier (1985) gave the following 

illustrations: 

1. For constant fr [ ])( cyhX  ,  0 < c ≤ 1 ...,,, 10y  , (the exponential distribution),   
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this is the geometric distribution. 
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 To insure that ,)( 1yYP
c
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each probability )( yYP  has to be multiplied by a 

positive normalizing constant. The functional form of the fr will not be affected by such a choice. 

[Chakraborty(2015b)]. 
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 Bracquemond and Gaudoin (2003) criticized the assumption of a bounded support and 

referred such models as not to be very useful practically,  asking the question: How can one be 

sure that the underlying system will fail in less than c demands?. 

  Using this method of discretizing, Stein and Dattero (1984) discretize the Weibull 

distribution. Padgett and Spurrier (1985) obtained the discrete analogue of the Weibull 

distribution using the definition of the fr provided by Roy and Gupta (1992). Roy and Gosh 

(2009) got discrete analogues of the Rayleigh and the Lomax distributions and used the fr of the 

Lomax distribution to approximate the reliability of complex systems where exact determination 

of the survival probabilities are analytically intractable. 
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Estimation for Birnbaum-Saunders Distribution in Constant-Stress 

Accelerated Life Test with Hybrid Censoring 

Mohamed S. Hamouda 
* 

Abstract:  

  This paper introduces the maximum likelihood estimation for the 

Birnbaum-Saunders distribution based on hybrid censoring in the constant-stress 

accelerated life test with power law accelerated form. Maximum likelihood 

estimates (MLEs) of an accelerated life tests model are derived. Prediction of the 

scale parameter under usual conditions is obtained. Moreover, the reliability 

function at a certain mission time under the same conditions is also predicted. A 

Monte Carlo Simulation study is carried out to study the precision of the MLEs 

for the parameters involved. 

Keywords and Phrases: Accelerated life testing; Reliability; Constant stress; Birnbaum-

Saunders distribution, Maximum likelihood estimation; Inverse power law model; Hybrid 

censoring  

1- Introduction  

In industrial experiments, most of products and materials with high reliability are 

difficult to obtain information about their lifetime under normal conditions. It is 

often very costly and time consuming. To avoid these drawbacks and improve  
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the efficiency of experiment, one of the choices may be to resort to Accelerated 

life testing (ALT) which is often used in order to induce failures of very high 

reliability devices. In such tests, the units are tested under accelerated conditions 

(stress) that is extremely more severe than normal use conditions encountered in 

practice. So, the time necessary to test a sample of such devices under normal 

conditions very costly, take a long time. So, ALT save time and cost. Stress 

would induce early failure of the tested units. Over stress may be in the form of 

temperature, voltage, pressure, load, humidity, vibration,…etc, or some 

combination of them. 

As Nelson [1990] indicated, the stress can be applied in various ways, 

commonly used methods are constant-stress and step-stress. In a constant stress 

accelerated test, each unit is run at a prespecified constant stress level which 

does not vary with time. In use, most products such as semiconductors and 

microelectronics, capacitors, lamps, …etc, run at a constant stress. This type of 

stress is widely used and preferred because the stress is constant in most 

applications, it is much easier to apply and quantify constant stress and models 

for constant stress are available, widely publicized and empirically verified.  

Determining a relationship between stress and scale parameter of the 

lifetime distribution, extrapolation to the normal use conditions will be carried. 

This relationship is known as the acceleration model. It is assumed that changing 

the stress from one level to another affects the value of the parameter only and 
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not the functional form of the lifetime distribution. This is a major assumption of 

ALT. 

Constant stress ALT,  was applied by several authors. Among others, are 

Owen [1997], Aly [1997],  Abdel-Ghaly et al. [1998] , Al-Hussaini and Abd-

Hamid[2004,2006] andWatkins and John [2008]. 

Birnbaum and Saunders [1969] proposed a two-parameter failure time 

distribution for fatigue failure caused under cyclic loading. Fatigue failure based 

on a model which assumes that failure is due to the development and growth of a 

dominant crack. This distribution is known as the two-parameter Birnbaum-

Saunders ( BS) distribution or as the fatigue life distribution. As Artur and Silvia 

[2011] indicated  that, this distribution is an attractive alternative to the Weibull, 

Gamma and Log-normal models, since its derivation considers the basic 

characteristics of the fatigue process. 

Statistical analysis for the BS distribution has been limited to complete data 

by several authors,( for example, see Chang and   Tang [1993], Owen [1997],  

Dupuis and Mills [1998], Xu and Tang [2010]). 

 little works have been done  based on censored data, (for example, see 

Rieck [1995], Kevin [1999] ,Jeng [2003], Ng et al. [2006],Wang et al[2006],  Xu 

and Tang [2011],Artur and Silvia [2011]) and Attia et al. [2013a,b]  , Hamouda 

[2014,2015]) and Sun and Shi [2016]. 
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The estimates from the censored data are less accurate than those from the 

complete data. However, this is more than offset by the reduced test time and 

expense. The most common censoring schemes are type-I and type-II censoring. 

Consider n units placed on life test, in conventional type-I censoring, the 

experiment continues up to a pre-specified time  . But in conventional type-II 

censoring , the experiment is terminated after a pre-chosen number of units 

    of failures .The mixture of type-I and type-II censoring schemes is known 

as hybrid censoring scheme, which was introduced by Epstein (1954) , and it can 

be described as follows. Consider the following life testing experiment in which 

n units are placed on test. The lifetimes of the sample units are assumed to be 

independent and identically (i.i.d) random variables. The test is terminated when 

a pre-chosen    , out of n units have failed, or when a prespecified time,   , has 

been reached. In other words, the life test is terminated at a random time 

 (  )
    ( ( )   ) . It is also usually assumed that the failed units are not 

replaced in the experiment. From now on, we refer to this hybrid censoring 

scheme as type-I hybrid censoring scheme (Type-I HCS). 

In this paper, we discuss the MLEs of constant-stress ALT for two-

parameter BS distribution under Type- I HCS. This model is described in details 

in Section 2, and the value of the scale parameter and the reliability function at a 

mission time t0 under usual stress are predicted. Section 3 explains the 

simulation studies for illustrating the theoretical results. Finally, conclusion are 

included in Section 4.  
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2. Model description and maximum likelihood estimation 

Assume the lifetime T is assumed to have a two - parameter BS 

distribution with the shape and scale parameters   and   respectively. So, the 

probability density function of T is 

 (     )  
 

  √   

(   )

( 
 
 *

   *
  

   (
 

 
 

 

 
  )+                              

 The scale parameter ( ) is the median of the  S distribution which has a 

wide use in reliability studies. The cumulative distribution function is as follows: 

 (     )   (
 

 
√(

 

 
*  √(

 

 
*)                                                             

where   (.) denotes the standard normal distribution function. And the reliability 

function of    distribution in (1) takes the form: 

 ( )     ( )     (
 

 
(√(

 

 
*  √(

 

 
*))                                

The scale parameters   and the stress V are related by the inverse power 

law model, which is described in Mann et al. [1974]. 

      
                                                                                      

Where C is the constant of proportionality, and P is the power of the 

applied stress, which are the parameters of this model. 
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Assume that the life testing experiment is conducted under K higher stress 

Vj, j=1,…k and assume that Vu be the normal use conditions such that 

Vu<V1<V2<…<Vk. At each Vj there are nj units put on test. The total number of 

units in the experiments is N=∑   
 
   . When a Type-I HCS is adopted at each 

stress level, the experiment terminates once the number of pre-chosen number rj 

of failures , or pre-determined time    whichever is reached first.  

When  (  )   (  )     (   )
      denote the observed failure times  if 

 (   )
    and   (  )   (  )     (   )

 denote the observed failure times if 

 (   )
                  ((   )

 
)
  

 failure does not take place before time 

point   . So, sampling according to the type-I HCS is terminated at:  

 (  )
    ( (  )

   )                                                                                                        

Such that :
 
                                                           

Where       denotes the number of failures observed before time point     

 The lifetime tij at stress Vj, i=1, .. .Rj and j=1,..k, are assumed to be two- 

parameter BS distribution. The likelihood function of the experiment is 

considered to have the following form: 

 (     )  ∏*
   

(     ) 
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From a statistical point of view, the method of maximum likelihood yields 

estimators with good statistical properties. Since these estimators do not always 

exist in closed from, numerical techniques are used to compute them.  

This section discusses the process of obtaining the maximum likelihood 

estimates of the parameters  , C and   based on type-I HCS. Both point and 

interval estimations of the parameters are derived. 

Using lnL to denote the natural logarithm of L(     ), then we have 
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MLEs of  , C and P are obtained by getting the partial derivatives of lnL 

with respect to  , C and P respectively , as follows: 
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For notational convenience, let us denote the hazard function of the 

standard normal distribution as:      ( )  
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To obtain  ̂,  ̂ and  ̂ at which the log likelihood function is maximized, equating 

the equations (8-10) to zero. Since the closed form solution to thesis equations  

do not exist. The numerical iteration will be used to solve these equations. To 

estimate the variance-covariance matrix of the estimated parameters, we use the 

second derivatives of the logarithm of the likelihood function defined in equation 

(6).The second derivatives are used to get the information matrix (F), and hence 

the inverse of F is the asymptotic variance-covariance matrix. The Fisher-

information can be expressed in the form: 


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The inverse of F is the asymptotic variance-covariance matrix of ( ̂  ̂      ̂)   
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Then, the second partial derivates are given as follows: 
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Getting Fisher-information matrix, it can be said that the MLE  ̂,  ̂ and  ̂ have 

an asymptotic variance-covariance matrix defined by inverting the Fisher-

information matrix.  

         The approximate confidence intervals of the parameters are derived based 

on the asymptotic distribution of the MLEs of the elements of the vector of 

unknown parameters  (     ). It is known that the asymptotic distribution 

of the MLEs of   (     ) is given as follows:  

(
( ̂  )

√   ( ̂)
 

( ̂  )

√   ( ̂)

 
( ̂  )

√   ( ̂)

)   which can be approximated by a standard normal 

distribution, see Miller [1981], where    ( ̂ )   is estimated as the asymptotic 

variance, obtained from    . Then, the approximate 100   % two sided 

confidence interval for  , C, P are, respectively, given by: 

 ̂      √   ( ̂)     ̂      √   (  ̂)         ̂       √    (  ̂)                                      

where      is the    (   )standard normal percentile. 

 

4. Simulation Studies 

In this section simulation studies using the MathCAD(14) are conducted 

to investigate the performances of the maximum likelihood estimates through 

their estimators, their absolute relative bias (RABias), mean square error (MSE) 

and the confidence intervals of the MLEs.   Using the invariance property of 
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MLEs, we can estimate the MLE of  scale parameter     through the following 

equation  

 ̂   ̂  
  ̂                                                                                               

The Simulation procedures were described as follows: 

Step1.  1000 random samples of sizes 90, 150, 210, 300 and 450 were generated 

from the BS distribution. Different initial values are selected for all sets of 

(           )   . There are only three different levels of stress, k=3, the stress 

values are selected as(                   ).    
 

 
  ,        

                              

Step2. For all sample sizes, the parameters of the model are estimated under 

Type-I HCS, for all sets of (            ). 

Step3. Equations 8,9 and 10 are solved by using the Numerical method. The 

estimate of scale parameter    was obtained from equation [29]. 

Step4. The estimators , RABias and MSE are tabulated for all sets of 

(            ) in Tables (1-3) based on Type-I HCS.  

Step5. The confidence limit with confidence level (   )       are tabulated 

for all sets of parameters in Tables (4-6) based on Type-I HCS. 

Step6. Using the invariance property of MLEs, the MLE of the scale parameter 

   of BS distribution at usual stress      , can be estimated by using the 

following equation: 
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 ̂   ̂    ̂                                                                                          

Also, the reliability function at mission time (                  

              ) are predicted under the same usual condition for all sets of 

(            ) in Tables [7-9]. 

4. Conclusion 

         The performances of the estimators are investigated by simulation study 

and from results of Tables [1-6], it is observed the following : 

1- The MLEs for all sets of initial values of parameters have good statistical 

properties for all sample sizes. As the sample size increases, the MSE of 

estimators decreases. 

2- As the sample size increases, the interval of estimators decreases. 

3-As the stress increases, it is evident that the MSE of the estimated scale 

parameter    tend to decrease. 

4- As the value of     decrease, it is evident that the MSE of estimates decrease. 

5- It is evident that the MSE of the estimates do not rely on varying the values of  

              

       From results of Tables [7-9], it is observed the following: 

1-As the sample size increases, the reliability function increases. 

2- As the values of           increase at the same mission time, the reliability 

function increases. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 
 

 

 

Cairo University-Institute of Statistical Studies and Research 

 
22 

 

3- There is an inverse proportional relationship between the shape parameter     

and the reliability function. 

Table (1): The Estimates, RABias and MSE of the parameters under Type-I HCS  

n Parameters 

                                             

 

                               
Estimators  RABias MSE  Estimators  RABias MSE  

30 

  0.228 0.089 0.002 0.456 0.087 0.01 

C 1.49 0.006 0.011 1.49 0.005 0.045 

P 1.007 0.007 0.026 1.013 0.013 0.103 

   1.66 0. 004 0.019 1.667 0.003 0.077 

   1.06 0.009 0.003 1.059 0.014 0.012 

   0.788 0.009 0.003 0.783 0.007 0.014 

90 

  0.242 0.033 0.0007 0.483 0.033 0.003 

C 1.49 0.002 0.004 1.49 0.003 0.014 

P 1.001 0.0006 0.008 0.993 0.007 0.033 

         1.66 0.002 0.006 1.663 0.002 0.023 

         1.07 0.003 0.001 1.068 0.002 0.004 

         0.788 0.002 0.0004 0.792 0.003 0.005 

150 

  0.246 0.016 0.002 0.492 0.016 0.002 

C 1.498 0.001 0.005 1.499 0.0009 0.008 

P 1.001 0.001 0.004 1.004 0.004 0.019 

   1.665 0.0007 0.0006 1.667 0.0001 0.014 

   1.069 0.001 0.0007 1.068 0.003 0.002 

   0.788 0.002 0.0007 0.787 0.003 0.003 

210 

  0.247 0.013 0.0003 0.494 0.012 0.001 

C 1.499 0.0009 0.002 1.499 0.0004 0.006 

P 1.001 0.0008 0.004 1.002 0.002 0.014 

   1.665 0.0007 0.003 1.667 0.0003 0.010 

   1.071 0.001 0.0004 1.07 0.002 0.001 

   0.788 0.001 0.0005 0.788 0.002 0.002 

300 

  0.248 0.009 0.0002 0.496 0.007 0.0008 

C 1.5 0.0002 0.001 1.5 0.0003 0.004 

P 1 0.0009 0.002 1.002 0.002 0.009 

   1.001 0.0004 0.001 1.667 0.0003 0.007 

   1.071 0.0002 0.0003 1.07 0.001 0.001 

   0.789 0.00004 0.0003 0.788 0.002 0.001 
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Table (2): The Estimates, RABias and MSE of the parameters under Type-I HCS  

n Parameters 

                                             

 

                            
Estimators  RABias MSE  Estimators  RABias MSE  

30 

  0.456 0.087 0.01 0.453 0.094 0.009 

C 1.49 0.005 0.045 1.97 0.012 0.07 

P 1.013 0.013 0.103 1.009 0.009 0.104 

   1.667 0.003 0.077 2.205 0.008 0.123 

   1.059 0.014 0.012 1.402 0.019 0.021 

   0.783 0.007 0.014 1.037 0.015 0.026 

90 

  0.483 0.033 0.003 0.487 0.026 0.003 

C 1.49 0.003 0.014 1.99 0.0003 0.024 

P 0.993 0.007 0.033 1.002 0.002 0.033 

   1.663 0.002 0.023 2.224 0.0009 0.123 

   1.068 0.002 0.004 1.426 0.002 0.04 

   0.792 0.003 0.005 1.052 0.0004 0.007 

150 

  0.492 0.016 0.002 0.491 0.018 0.002 

C 1.499 0.0009 0.008 1.99 0.001 0.015 

P 1.004 0.004 0.019 1 0.00005 0.019 

   1.667 0.0001 0.014 2.22 0.001 0.026 

   1.068 0.003 0.002 1.425 0.002 0.004 

   0.787 0.003 0.003 1.051 0.002 0.005 

210 

  0.494 0.012 0.001 0.495 0.009 0.001 

C 1.499 0.0004 0.006 2.003 0.001 0.011 

P 1.002 0.002 0.014 1.003 0.003 0.014 

   1.667 0.0003 0.010 2.227 0.002 0.018 

   1.07 0.002 0.001 1.428 0.0002 0.003 

   0.788 0.002 0.002 1.052 0.0004 0.003 

300 

  0.496 0.007 0.0008 0.496 0.008 0.0009 

C 1.5 0.0003 0.004 1.999 0.0001 0.007 

P 1.002 0.002 0.009 1.004 0.003 0.009 

   1.667 0.0003 0.007 2.223 0.0003 0.013 

   1.07 0.001 0.001 1.426 0.002 0.002 

   0.788 0.002 0.001 1.05 0.002 0.002 
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Table (3): The Estimates, RABias and MSE of the parameters under Type-I HCS  

 

n Parameters 

                                             

 

                                
Estimators  RABias MSE  Estimators  RABias MSE  

30 

  0.456 0.087 0.01 0.485 0.084 0.009 

C 1.49 0.005 0.045 1.48 0.009 0.042 

P 1.013 0.013 0.103 1.49 0.004 0.098 

   1.667 0.003 0.077 1.75 0.007 0.079 

   1.059 0.014 0.012 0.89 0.012 0.008 

   0.783 0.007 0.014 0.57 0.004 0.007 

90 

  0.483 0.033 0.003 0.485 0.04 0.003 

C 1.49 0.003 0.014 1.49 0.001 0.014 

P 0.993 0.007 0.033 1.5 0.004 0.034 

   1.663 0.002 0.023 1.75 0.0008 0.027 

   1.068 0.002 0.004 0.901 0.005 0.002 

   0.792 0.003 0.005 0.57 0.004 0.002 

150 

  0.492 0.016 0.002 0.491 0.019 0.002 

C 1.499 0.0009 0.008 1.498 0.001 0.008 

P 1.004 0.004 0.019 1.5 0.003 0.019 

   1.667 0.0001 0.014 1.757 0.0001 0.016 

   1.068 0.003 0.002 0.902 0.004 0.001 

   0.787 0.003 0.003 0.57 0.004 0.001 

210 

  0.494 0.012 0.001 0.495 0.011 0.001 

C 1.499 0.0004 0.006 1.495 0.003 0.005 

P 1.002 0.002 0.014 1.49 0.003 0.013 

   1.667 0.0003 0.010 1.75 0.003 0.011 

   1.07 0.002 0.001 0.904 0.002 0.001 

   0.788 0.002 0.002 0.573 0.0003 0.001 

300 

  0.496 0.007 0.0008 0.495 0.009 0.0009 

C 1.5 0.0003 0.004 1.496 0.002 0.004 

P 1.002 0.002 0.009 1.497 0.002 0.01 

   1.667 0.0003 0.007 1.75 0.002 0.007 

   1.07 0.001 0.001 0.904 0.002 0.0009 

   0.788 0.002 0.001 0.573 0.0004 0.0008 
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Table (4): Confidence bounds of the parameters at confidence level .95 under Type-I HCS  

n Parameters 

                                             

 

                               
Estimators  Variance (Lower,Upper) Estimators  Variance (Lower,Upper) 

30 

  0.228 0.003 (0.152,0.304) 0.456 0.01 (0.305,0.608) 

C 1.49 0.011 (1.320,1.680) 1.49 0.045 (1.167,1.818) 

P 1.007 0.026 (0.740,1.280) 1.013 0.103 (0.489,1.536) 

90 

  0.242 0.0007 (0.193,0.291) 0.483 0.003 (0.385,0.582) 

C 1.49 0.004 (1.39,1.61) 1.496 0.014 (1.279,1.713) 

P 1.001 0.008 (0.83,1.17) 0.993 0.033 (0.657,1.328) 

150 

  0.246 0.0004 (0.207,0.285) 0.492 0.002 (0.413,0.57) 

C 1.498 0.002 (1.41,1.59) 1.499 0.008 (1.325,1.67) 

P 1.001 0.005 (0.87,1.14) 1.004 0.019 (0.738,1.27) 

210 

  0.247 0.0003 (0.214,0.28) 0.494 0.001 (0.427,0.561) 

C 1.499 0.001 (1.42,1.57) 1.499 0.006 (1.351,1.648) 

P 1.001 0.004 (0.886,1.11) 1.002 0.014 (0.775,1.229) 

300 

  0.248 0.0002 (0.22,0.276) 0.496 0.0008 (0.44,0.553) 

C 1.5 0.0002 (1.44,1.563) 1.5 0.004 (1.374,1.625) 

P 1.001 0.0009 (0.904,1.097) 1.002 0.009 (0.811,1.193) 

 

Table (5): Confidence bounds of the parameters at confidence level .95 under Type-I HCS  

n Parameters 

                                             

 

                            
Estimators  Variance (Lower,Upper) Estimators  Variance (Lower,Upper) 

30 

  0.456 0.01 (0.305,0.608) 0.453 0.009 (0.301,0.605) 

C 1.49 0.045 (1.167,1.818) 1.975 0.07 (1.541,2.41) 

P 1.013 0.103 (0.489,1.536) 1.009 0.104 (0.486,1.532) 

90 

  0.483 0.003 (0.385,0.582) 0.487 0.003 (0.388,0.586) 

C 1.496 0.014 (1.279,1.713) 1.999 0.024 (1.707,2.292) 

P 0.993 0.033 (0.657,1.328) 1.002 0.033 (0.664,1.339) 

150 

  0.492 0.002 (0.413,0.57) 0.491 0.002 (0.412,0.569) 

C 1.499 0.008 (1.325,1.67) 1.99 0.015 (1.766,2.227) 

P 1.004 0.019 (0.738,1.27) 1 0.019 (0.734,1.266) 

210 

  0.494 0.001 (0.427,0.561) 0.495 0.001 (0.428,0.592) 

C 1.499 0.006 (1.351,1.648) 2.003 0.011 (1.804,2.201) 

P 1.002 0.014 (0.775,1.229) 1.003 0.014 (0.776,1.23) 

300 

  0.496 0.0008 (0.44,0.553) 0.496 0.0009 (0.439,0.552) 

C 1.5 0.004 (1.374,1.625) 1.99 0.007 (1.833,2.166) 

P 1.002 0.009 (0.811,1.193) 1.004 0.009 (0.813,1.194) 
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Table (6): Confidence bounds of the parameters at confidence level .95 under Type-I HCS  

 

n Parameters 

                                             

 

                                
Estimators  Variance (Lower,Upper) Estimators  Variance (Lower,Upper) 

30 

  0.456 0.01 (0.305,0.608) 0.485 0.009 (0.305,0.611) 

C 1.49 0.045 (1.167,1.818) 1.48 0.042 (1.156,1.814) 

P 1.013 0.103 (0.489,1.536) 1.49 0.098 (0.967,2.022) 

90 

  0.483 0.003 (0.385,0.582) 0.485 0.003 (0.386,0.584) 

C 1.496 0.014 (1.279,1.713) 1.48 0.014 (1.28,1.716) 

P 0.993 0.033 (0.657,1.328) 1.5 0.034 (1.171,1.844) 

150 

  0.492 0.002 (0.413,0.57) 0.491 0.002 (0.412,0.569) 

C 1.499 0.008 (1.325,1.67) 1.49 0.008 (1.325,1.671) 

P 1.004 0.019 (0.738,1.27) 1.5 0.019 (1.24,1.771) 

210 

  0.494 0.001 (0.427,0.561) 0.495 0.001 (0.428,0.562) 

C 1.499 0.006 (1.351,1.648) 1.49 0.005 (1.347,1.643) 

P 1.002 0.014 (0.775,1.229) 1.49 0.013 (1.268,1.722) 

300 

  0.496 0.0008 (0.44,0.553) 0.495 0.0009 (0.439,0.551) 

C 1.5 0.004 (1.374,1.625) 1.49 0.004 (1.372,1.621) 

P 1.002 0.009 (0.811,1.193) 1.49 0.01 (1.302,1.688) 

Table (7): Estimated shape parameter and the reliability function at       with Type-I HCS 

 

                                             

 

                               

30 90 150 210 300 30 90 150 210 300 

 ̂  3.034 3.006 3.006 3.004 3.006 3.152 3.019 3.031 3.022 3.017 

 ̂ (  ) .99 .99 .99 .99 .99 .89 .91 .92 .92 .92 

 ̂ (  ) .96 .97 .97 .97 .98 .82 .83 .84 .85 .85 

 ̂ (  ) .89 .92 .92 .92 .92 .74 .76 .76 .76 .77 

 ̂ (  ) .78 .80 .81 .81 .81 .65 .67 .67 .67 .68 

 

 

 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 
 

 

 

Cairo University-Institute of Statistical Studies and Research 

 
23 

 

Table (8): Estimated shape parameter and the reliability function at       with Type-I HCS 

 

                                             

 

                            

30 90 150 210 300 30 90 150 210 300 

 ̂  3.152 3.019 3.031 3.022 3.017 4.158 4.059 4.027 4.038 4.026 

 ̂ (  ) .89 .91 .92 .92 .92 .96 .97 .97 .97 .97 

 ̂ (  ) .82 .83 .84 .85 .85 .92 .94 .94 .95 .95 

 ̂ (  ) .74 .76 .76 .76 .77 .87 .89 .90 .90 .90 

 ̂ (  ) .65 .67 .67 .67 .68 .81 .83 .84 .84 .84 

 

Table (9): Estimated shape parameter and the reliability function at       with Type-I HCS 

 

                                             

 

                                

30 90 150 210 300 30 90 150 210 300 

 ̂  3.152 3.019 3.031 3.022 3.017 4.367 4.324 4.288 4.238 4.242 

 ̂ (  ) .89 .91 .92 .92 .92 .96 .98 .98 .98 .98 

 ̂ (  ) .82 .83 .84 .85 .85 .93 .95 .95 .95 .96 

 ̂ (  ) .74 .76 .76 .76 .77 .88 .91 .92 .92 .92 

 ̂ (  ) .65 .67 .67 .67 .68 .83 .86 .87 .87 .87 

 

ACKNOWLEDGMENTS: 

The author is thankful to referee for his very helpful comments.  

 

 

 

 

 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 
 

 

 

Cairo University-Institute of Statistical Studies and Research 

 
23 

 

References 

Abdel-Ghaly, A. A., Attia, A. F. and Aly, H. M. (1998).“Estimation of the parameters of 

Pareto distribution and the reliability function using accelerated life testing with censoring”, 

Communicationin Statistics Simulation and Computation, 27(2),  469-484. 

Al-Hussini, E. K. and Abdel-Hamid,A.H.(2004).“Bayesian estimation of the parameters , 

reliability and hazard rate functions of mixtures under accelerated life tests”, 

Communicationsin Statistics- Simulation and  Computation, 33(4),963-982. 

Al-Hussini, E. K. and Abdel-Hamid,A.H.(2006).“Accelerated life tests under finite mixture 

models”, Journal of Statistics- Computation and Simulation,76(8),  673-690. 

Aly, H. M. (1997).“Accelerated life testing under mixture distribution”, Unpublished Ph.D. 

Thesis, Department of statistics, Faculty of Economics & Political Science, Cairo University, 

Egypt. 

Attia,A. F.,Shaban,A.S. and Abd El Sattar, M.H. (2013a)."Estimation in Constant- Stress 

Accelerated Life Testing for Birnbaum-Saunders Distribution under Censoring", International  

Journal Of Contemporary Mathematical Sciences,8(4),173-18 
Attia,A. F.,Shaban,A.S. and Abd El Sattar, M.H. (2013b)."Bayesian and non Bayesian 

estimationsfor Birnbaum-Saunders Distribution under Accelerated Life Testing Based On 

Censoring sampling", Applied  Mathematical Sciences,7(66),3255-3269  . 
Artur, J. L. and Silvia, L.P. (2011). "Testing hypothesis in the Birnbaum-Saunders 

distribution undter type-II censored samples"  Computational Statistics & Data Analysis, 55, 

2388-2399. 

Birnbaum, Z.W. and Saunders, S.C. (1969). “A New Family of Life Distribution”, Journal 

of Applied Probability 6, 319-327. 

Chang, D. S.and Tang, L. C. (1993).“Reliability bounds and critical time for the Birnbaum-

Saunders distribution” IEEE Transactions on Reliability,  42,  464-469. 

Dupuis, D. J.and Milles, J. E. (1998). “Robust estimation of the Birnbaum-Saunders 

distribution” IEEE Transactions on Reliability,  47,  88-95. 

Epstein, B. (1954)."Truncated life test in exponential case", Annals of Mathematical 

Statistics,25,555-564. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 
 

 

 

Cairo University-Institute of Statistical Studies and Research 

 
23 

 

Hamouda, M.S. (2014).)."Complete and Partially Accelerated Life Testing using Birnbaum-

Saunders Distribution", Unpublished Ph.D. thesis, ISSR ,Cairo university , Egypt. 

Hamouda, M.S. (2015)."Bayesian and Non Bayesian Estimations for Birnbaum-Saunders 

Distribution under Partially Accelerated Life Testing Based on Censoring Sampling ", 

International Journal of Science and Research, 4(9), 1805-1813. 

Jeng,S. l. (2003). “Inference for the fatigue life model based on the Birnbaum-Saunders 

distribution”Communications in Statistics – Simulation and Computation ,  32, 43-60. 

Kevin, S. M. (1999). “Estimation and predication for the Birnbaum-Saunders distribution 

using type – II censored samples , with a comparison to the inverse Gaussian distribution”, 

Ph.D. Thesis, Department of statistics, College of arts and science , Kansas state university. 

Mann, N.R.,Schafer, R.E. and Singpurwalla, N.D. (1974). “Methods for Statistical Analysis 

of Reliability and Life Data”, New York, John Wiley and Sons. 

Miller, R.C., (1981). “Survival Analysis ”, John Wiley and sons, new York. 

Nelson, W. (1990). “Accelerated Life Testing: Statistical Models, Data Analysis Test Plans”., 

John Wiley and sons, new York. 

Ng, H. K., Kundu, D. and Balakrishnan, N. (2006). "Point and interval estimation for the 

two-parameters Birnbaum-Saunders distribution based on Type-II censored samples". 

Computational Statistics & Data Analysis, 50, 3222-3242. 

Owen, W. J. (1997). "Accelerated test models using the Birnbaum-Saunders distribution" 

Ph.D. Thesis, Department of statistics, Faculty of Science, University of South Carolina, 

U.S.A. 

Rieck, J. R. (1995). “Parameter estimation for the Birnbaum-Saunders distribution based on 

symmetrically censored samples.” Communication in Statistics, Theory and Methods,  24,  

1721-1736. 

Sun, T. and Shi,Y. (2016). “Estimation for Birnbaum-Saunders Distribution in simple step 

stress accelerated life test with type – II censoring.” Communications in Statistics Simulation 

and Computation,  45,  880-901. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 
 

 

 

Cairo University-Institute of Statistical Studies and Research 

 
22 

 

Wang, Z. ,Desmond,A.F.andLu,X. (2006). “Modified censored moment estimation for the 

two-parameter Birnbaum-Saunders distribution", Computational Statistical & Data Analysis  

50, 1033-1051. 

Watkins,A.J. and John,A.M. (2008). “On constant stress accelerated life tests  terminated by 

type – II censoring at one of the stress levels”, Statistical and Planning Inference , 138, 768-

786. 

Xu, A. and Tang.Y. (2010).“Reference analysis for Birnbaum-Saunders distribution” Journal 

of Computational Statistics & Data Analysis, 54, 185-192. 

Xu, A. and Tang.Y. (2011).“Bayesian analysis of Birnbaum-Saunders distribution with 

partial information” Computational Statistics & Data Analysis, 55, 2324-2333. 

 



Cairo University 
Institute of Statistical Studies and Research 

 

 The 52
nd

 Annual Conference on Statistics, Computer 

Sciences and Operations Research 

 

 

 

 

 

 

Applied Statistics 

 

 

 

 

 

 

 

25-27 Dec. 2017 



 

Index 

APPLIED STATISTICS 

 

 

1-15 

On Quantile Regression for Dynamic Panel Data 

Models 

 الحسيٌى عبد البر ، أحود الشيخ ، حسام الديي هحوود أحود

1 

 

16-33 

 

A note on Markov Models and Chronic Diseases 

يالحسيٌى عبد البر ، أيوي سعد الدي  

2 

 

34-48 

 

 

Subset Selection in Multiple Linear Regression 

(Review) 

 أحود الشيخ ، أسواء وهبه

3 

 

49-56 

Estimation of  Unbalanced Panel Data 

 الحسيٌى عبد البر ، أحود الشيخ ، آيه هحوود أحود

4 

 

57-79 

 

Extracting  the Wealth of Knowledge in Composite 

Index Data 

  أسواء هحود سيد

5 

80-87 Review: Conditional and Unconditional AR(1) Model 

هادية فريد ، ، هحود خليفه ، أحود أهيي سيد هشعال  

6 

88-103 Estimation of Ranked Set Sampling Methods : 

Comparative Study  

 رشواى ، ًوراى هدحت الوواىًصر إبراهين 

 

7 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

  



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

Cairo University-Institute of Statistical Studies and Research 

1 
 

 

On Quantile Regression for Dynamic Panel Data Models 

Elhoussainy A. R.1 
Ahmed A.E. 2 Hossameldin M. A.3 

 

 

Abstract 

This paper studies a quantile regression dynamic panel model with fixed 

effects. Panel data fixed effects estimators are typically biased in the presence of 

lagged dependent variables as regressors. To reduce the dynamic bias, we 

review the suggestion of the use of the instrumental variables quantile regression 

method of (Chernozhukov & Hansen, 2008) along with lagged regressors as 

instruments.  

Keywords: Quantile regression, Dynamic panel, fixed effects, Instrumental 

variables 

 

1. Overview on Quantile Regression (QR) 

Quantile regression is a statistical technique able to detect more effects 

than conventional procedures: it does not restrict attention to the conditional 

mean and therefore it permits to approximate the whole conditional distribution of 

a response variable. It mainly aims at estimating conditional quantile of a certain 

variable of study given a set of covariates. Therefore, in the presence of 

patterned dataset, skewed distributed dataset or outliers, it would be possible to 
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figure out the effect of set of independent variables on a certain conditional 

quantile of a certain outcome with variant estimates (Chetverikov, et al., 2016) 

A breakthrough in regression analysis is the quantile regression approach 

proposed by (Koenker & Bassett, 1978). This approach permits estimating 

various quantile functions of a conditional distribution, among them the median 

(0.5th quantile) function is a special case. Each quantile regression characterizes 

a particular (center or tail) point of the conditional distribution; putting different 

quantile regressions together thus provides a more complete description of the 

underlying conditional distribution. This analysis is particularly useful when the 

conditional distribution is heterogeneous and does not have a “standard” shape, 

such as an asymmetric, fat-tailed. (Powell, 1986) studied quantile regressions for 

censored data, and (Koenker , 2000) studies Galton, Edgeworth, Frisch, and 

prospects for quantile regression in econometrics 

Quantile regression has several unique features than other regressions. It 

can be utilized for characterizing the whole conditional distribution of a 

dependent variable. The estimation is performed by Linear Programming (LP) 

which can be considered to be relatively easier than other conventional 

estimation methods. It provides a robust measure of location for non-

symmetrically distributed dataset. Quantile regression is relatively able to grant a 

more efficient estimator than OLS method when error term normality assumption 

is violated.  -estimators (robust estimator based on linear combination of order 

statistic to be resistant to outliers) which depend on a linear combination of 
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quantile estimators are relatively more efficient than Least squares estimators 

(Portnoy & Lin, 2010) 

Quantile regression aims at estimating conditional quantile of a certain 

variable of study given a set of regressors. Therefore, in the presence of 

patterned dataset, skewed distributed dataset or outliers, it would be possible to 

figure out the effect of set of independent variables on a certain conditional 

quantile of a certain outcome. That means for a certain varying outcome variable, 

several regression lines can be estimated to be the presentation of every quantile 

of a dependent variable  (Chernozhukov & Fernández, 2011). 

It is able to identify the behavioral effect of different regressors on a 

certain variable of study. That would help recognize if there is any change of their 

effects at several quantiles or stable effect over the whole distribution 

(Chetverikov, et al., 2016) 

Conceding that,     [    ] that would generate several estimated 

parameters according to variant values of   . In other words, at the  th quantile, 

the coefficient   ̂     can be interpreted as the amount of change in the variable of 

study when a certain regressor changes by a one unit holding the rest of 

regressors fixed. That would allow researchers to investigate the effect of a set of 

covariates on the variable of interest at several quantiles. Studying the effects on 

a dependent variable at several levels of quantile, can indicate whether the effect 

is relatively the same cross the quantiles or it is variant which denotes the 

different influences on variable of interest at the low quantiles than at the high 
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ones. Detecting these effects cross quantiles is a considerably benefited from 

utilizing quantile regression.  

An estimate for   th quantile of    can be obtained by minimizing the 

sample analoug of population objective function as follows 

 ̂     
 

 
 ∑        

    

 

   

 
    (1) 

Where          , {       } is a random sample of response 

variable   ,    is the covariate vectore corresponding to the     observation,  

     is an indicator function      defined to be   for      
 
   

   and       for 

      
 
   

  .  ̂  is the estimated parameters at a particular level of  . The 

minimization analog in (1) can be presented in an alternative form to be as 

following:  

 ̂     [ ∑  | 
 
   

  |

 

       
  

  ∑       | 
 
   

  |

 

        
  

] 
    

Where           

(2) 

In view of (2), the      quantile regression estimator of   can be obtained 

by minimizing its sample counterpart, i.e., the average of asymmetrically 

weighted absolute errors with weight   on positive errors (     
   

   and weight 

        on negative errors      
   

  . Accordingly, LAD is obtained at            

      where the median regression locates.  The argument in (2) can also be 

defined as  
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 ̂       ∑         
   

 

   

 
      

     (3) 

where  Median estimator (   ) can be obtained in a certain special 

case where       which refers to the median estimator.      

The function in (2) is minimized several linear programming methods, 

which can guarantee to yield a solution in a finite number of iterations. Quantile 

regression masters the advantage over OLS. OLS can be inefficient if the errors 

are highly non-normal, QR is more robust to non-normal errors and outliers. QR 

also provides a richer characterization of the data, permitting considering the 

impact of a covariate on the entire distribution of    , not merely its conditional 

mean. This non-differentiable function is minimized via the simplex method, 

which is guaranteed to yield a solution in a finite number of iterations Invalid 

source specified.  and (Chetverikov, et al., 2016)  

 

Since the fundamental goal of quantile regression is to estimate the 

conditional quantile of a response variable given a set of covariates at certain 

quantile of    , therefore, the model in (1) can be presented in the form of  th 

conditional quantile of    on a     vector of covariates                

    |       
 
 (4) 

That would permit the conditional quantile term in (3) to be re-written 

as a conventional econometric model as following:   
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     (5) 

This model is considered to follow the traditional OLS assumptions. 

and the population vector of parameters can be presented as following:  

 ̂      [     |  ] 
    

Or alternatively,  

 ̂     [        |  ] 
    (6) 

Within the frame of sample, the minimization argument at  th quantile for 

conditional quantile can be defined in the same sense, given                     

which is a i.i.d sample drawn from a certain population, the vector of parameters 

can be defined as following:  

 ̂    
 

 
 ∑      

 

   

 
     (7) 

Or it can be defined within sample frame in an alternative way as following:  

 ̂       
 

 
 [ ∑  | 

 
   

  |

 

       
  

  ∑       | 
 
   

  |

 

        
  

] 
    

 

2. Dynamic Panel Data Model with Fixed Effects (DPDFE) 

Dynamic panel data (DPD) has increasingly become a main pillar in 

several real life applications, especially in Economics field. It provides the 

privilege of lagged dependent variable inclusion which permits more explanation 

to time invariant nature of several variables of studies.  The conventional 
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dynamic panel data model would involve a cross section specific effect for a 

particular cross section, as a result of that, this time-invariant term would provide 

the differential for a specific cross section.  

(Galvao, 2011) considered the following DPD-FE model of cross section 

units of           and time periods of          . 

               
 
             

                              (9) 

Where      is the variable of study or response variable,   is the parameter of 

lagged dependent variable, and for stationarity purposes, | |    should be 

satisfied.      is a   – dimensional row vector of continuous time-variant 

exogenous variables,   is a  - dimensional column vector of parameters for 

exogenous variables.    represents cross sectional individual specific-effect and 

    is innovation classical error term and the endogenous lagged dependent 

variable      . The model in (9) is considered –strictly - to be DPD fixed effect 

model if mainly the correlation between individual effect    and regressors is 

present. The model is presented with taking the following assumptions into 

consideration:  

Assumption (1): across the panels, the error terms are distributed as 

          (    
 
 
) 

Assumption (2): the error term observations are not correlated with the 

explanatory variables, so exogeneity is present and                 
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Assumption (3): the exogenous variables are correlated with the individual 

effect, so                 .  

Assumption (4): the error terms are correlated with the lagged endogenous 

variable                    

 Assumption (5): across the panels the initial value of      is abstained by 

 
    

  
   

   
      , where           ,      ∑    

          and it is in no 

correlation with individual specific effect    . 

 Least Square Dummy variable (LSDV), within and between groups 

estimators are considered to be the main estimation methods for DPD-FE 

models.  To eliminate the effect of individual effect, the first difference is the 

transformation technique that is used in most of early literature. (Nickell, 1981) 

showed that wiping this term can be performed by taking difference approach 

follows:  

                                                              

                                   
(10) 

Since the individual effect term is time invariant, therefore it will be 

removed. As long as the time-invariant individual effect    is a component in the 

functions of variable of study     and        , therefore,        is correlated with the 

idiosyncratic error term     . As a result of that, LSDV would obtain inconsistent 

and certainly biased estimators even if error term observations are not in serial 

correlation.  (Belloni & Chernozhukov, 2011) have also showed that, despite the   
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usage of LSDV (FE method), the existence of        will maintain the correlation 

with the error term observations which would produce a bias of         .  

Handling this bias has been extensively studied by (Anderson & Hsiao, 

1981).  They have provided two main approaches to treat the arising problem of 

endogeneity from the differenced term of       ; they depend on replacing it by a 

term which is more correlated with the variable of study and in no correlation with 

the error term. They proposed the essential approaches of considering lagged 

difference          and lagged value          of        as these instruments are in 

no correlation with      . In real life, it is quite hard to find an instrument for the 

lagged difference value of dependent variable. (Kiviet, 1995)showed that DPD-

FE models that utilize instrumental variable estimation would suffer from weak 

finite sample efficiency and bias of             .   
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3. Quantile Regression for DPD With Fixed Effects 

(QRDPDFE) 

The estimation of quantile regression in dynamic panel data with fixed 

effects (QRPFE) has a growing literature over the last decade. The presence of 

individual effects is based on the assumption that there is a correlation between 

cross section-specific effect and regressors. Individual effects can also manage 

the hetrogeinty cross the panels. In addition to that, the inclusion of instrumental 

variable(s) due to the existence of lagged regressor has become a new 

approach. Recall the model in (9), it can be put in concise matrix form as follows: 

                  

    is an incidence matrix which represents the parameters of separate 

individuals     in the sample of interest, and is obtained by       is a      is a 

ones-vector.              is the      individual specific effects vector which 

represents the intercepts.   

 The model in (9) can be presented in the frame of quantile regression. 

Considering  th individual and  th time period observations and at a particular 

level of quantile ( ) the model can be as follows: 

    
  |                          

            (11) 

Both        and     are the only regressors that rely on quantile level 

of     . And as long as this is a fixed effect model, therefore it permits the 

correlation between individual effect and covariates. Some of the variability in the 

response variable     is interpreted by the inclusion of   ‟s. Involving them would 
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allow more controlling for unobserved heterogeneity that cannot be sufficiently 

interpreted by other regressors. 

  „s denote the time-invariant covariate and their parameters represent 

pure location shift effect on the variable of study     . Panel data would acquire its 

important nature from the excess number of cross sections over the length of 

given modestly smaller length of periods. In order to that, it would be 

considerably difficult, unrealistic and meaningless to estimate  th distributional 

shift     for each individual, as line might not pass adequately due to the 

relatively small time series length. Hence, to avoid this problem, it has been 

suggested by (Koenker, 2000) to assume that the estimation of individual effect 

is independent from the level of quantile    . This assumption can be performed 

by estimating the model in (11) for several quantiles simultaneously. Based on 

(Koenker, 2004), the model in (11) can be presented as follows:  

 ∑∑∑      

 

   

 

   

 

   

       
            

                         (12) 

Where         (        ) as defined by Koenker and Basset (1978), the 

weights    control the potential relative effect of a given   quantiles             , 

the selection of the weights and the related quantiles are based on Weighted L-

statistic according to (Mosteller & Tukey, 2002).  
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4. Quantile Regression for Dynamic Panel Data with Fixed Effects - 

Instrumental Variables Approach (QRDPDFEIV)  

In dynamic panel data, the presence of lagged value of dependent 

variable will lead to biased estimators would generate biased estimators due to 

the correlation between error term and lagged dependent variable. The biased 

estimators would result from OLS and QR techniques.  

Within the conceptual frame of linear regression estimation, Anderson and 

(Hsiao, 1986) and (Arellano & Bond, 1991), provided several IV based-

frameworks that can help provide consistent estimators in DPD models. Based 

on that objective, they provided the perspective of utilizing lagged or lagged 

differences of the endogenous variables of interest. The exploitation of these 

instrument(s) extract its importance from being correlated with their endogenous 

variables but not with the innovation term.  As a result of that, the bias can be 

minimized and obtain more consistent estimators. 

 The involvement of a particular valid instrument       in the model as a 

part of regressors is the traditional method of estimating a specific parameter(s). 

By considering the minimization argument in (12), this frame can be presented as 

follows: 

 

 ∑∑∑      

 

   

 

   

 

   

         
            

                                 (13) 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec, 2017 

Cairo University-Institute of Statistical Studies and Research 

13 
 

Where,        is a dim    -vector of endogenous variable,    is the FE term, 

  
   is a dim    -vector of exogenous covariates,     is a dim    -vector of 

instrumental variables. And it should be taken into consideration that         

       . The involvement of       would generate bias, however, it can be 

trimmed by involving IV      , that can influence the variable of interest     , 

nevertheless it is independent from    . In Case of acquiring valid instruments, 

therefore they will assist in estimating   and   in a better way.  

 The lagged or lagged differences values for two time periods or more of   

       and        can be probably used to as instruments        to estimate 

  and/or   .  

In real life, one of two main basic techniques is followed. The first 

technique is based on running       – which is/are selected based on the theory- 

along with the other covariates to gain the corresponding effects on     .  

The second technique depends on estimating       by using the predicted 

values from OLS projection of lagged    on   and  , which are considered to be 

independent from the error term as follows:    

 ̃                   (14) 

And then to insert it in the following model: 

        ̃                   (15) 
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The two approaches are useful to minimize the bias effect. And they can 

be stemmed from the economic theory (inside the model) or can be estimated by 

one of the mentioned techniques.  

 

5. Conclusion 

We presented the evolvement of applying the quantile regression in 

dynamic panel data. In addition to that we reviewed the recent 

developments in handling the bias problem in DPDFE models by utilizing 

IV approach. This approach is intended to minimize the presence of bias 

in DPDFEIV models.     
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A note on Markov Models and Chronic Diseases 

El-Houssainy A. Rady*   Ayman S. Anwar** 

 

 

Abstract 

     The paper is concerned with introducing the concept of Markov model 

concentrating on its relationship with chronic diseases. An introduction of Markov 

models is given in section one, the Hidden Markov model is explained in section 2. 

Section 3 is concerned with kidney disease and its stages, Support Vector Machine 

classification technique described in section 4. 

Keywords: Markov Model, Hidden Markov Model, Chronic Kidney Disease, Data 

Mining techniques, Support vector machine. 

 

Introduction 

Chronic diseases are often described by stages of severity. Clinical decisions about what 

to do are influenced by the stage, whether a patient is progressing, and the rate of 

progression.  

The stage of disease and rate of progression or regression are important to deciding 

whether to treat, how to treat, and how often to monitor a patient. Moreover, knowledge 

about transition rates between stages helps patients understand what to expect and 

policymakers what to plan. 

One approach for analyzing disease stage data is hidden Markov models (HMMs) 

(MacDonald and Zucchini 1997, 2009). Unlike ordinary Markov models, HMMs account 

for the fact that sometimes the observed disease stages are different from the underlying 

disease stages as a result of measurement error.  
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Recently, researchers have used continuous-time HMMs to analyze data in a variety of 

clinical areas, such as hepatocellular cancer (Kay 1986), HIV progression (Satten and 

Longini 1996), and aortic aneurysms (Jackson 2003). However, a continuous-time model 

is computationally costly, and may be infeasible if the sample size is large, which is 

typically the case with electronic health records (EHR) data. Further, for many studies 

there would be no benefit to having finer information about the timing of a measurement 

than the calendar date. Discrete-time HMMs are a useful alternative, and have been 

developed and applied to a variety of health problems (Shirley et al. 2010; Rabiner 1986; 

Jackson and Sharples 2002; Scott 1999; Scott 2002; Scott et al. 2005; Gentleman et al. 

1994; Bureau et al. 2000).  

While discrete-time HMMs have many desirable features, the estimation of transition 

rates typically requires large observational studies with long follow-up times as 

transitioning usually occurs over years. The resources required for such studies are often 

costly and time prohibitive. Use of longitudinal EHRs data from large primary care 

practices offers an alternative means of assembling longitudinal health experience of a 

population. Such data have the advantage of having both sufficient follow-up time and 

sample size to reliably and accurately estimate these rare transition rates. 

1. Markov Models  

Markov model is a stochastic model used to model randomly changing systems where it 

is assumed that future states depend only on the present state and not on the sequence of 

events that preceded it (that is, it assumes the Markov property). Generally, this 

assumption enables reasoning and computation with the model that would otherwise be 

intractable. 
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Markov chain 

It is a stochastic model described as follows: we have a chain of a set of states, S= {s1, 

s2,……,sn}. the process starts in one of these states and moves successively from one state 

to another. Each move is called a step. If the chain is currently in state sm then its moves 

to state sn at the next step with a probability pmn and this probability doesn’t depend on 

which state was the chain in before the current state. 

The Markov property suggests that the distribution for this variable depends only on the 

distribution of the previous state. 

Formally, A Markov chain is a sequence of random variables W1, W2, W3, ... with the 

Markov property, namely that, given the present state, the future and past states are 

independent.  

 

The components of Markov Chain 

 State space denoted by S which is a set of all possible state of the chain 

 Transition probabilities denoted by P which is a set of all possible transition 

probabilities to move from each state to another state or stay on the same state. 

 

Example-1: 

Suppose that a diabetic patient has three stages of disease severity: Normal Stage, 

Medium Severity Stage and Critical Severity Stage. Let’s assume for the moment that the 

severity of disease doesn’t change during the day. 

Disease severity prediction is trying to guess what the stage of disease will be next day 

based on a history of observations of disease severity stages., we can express that by the 

following probabilities: 

http://en.wikipedia.org/wiki/Random_variable
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P(sn\sn-1,sn-2,sn-3,…….,s1)                                         (1) 

Using formula (1), we can give probabilities of diabetic severity stages for next day using 

n days of history., but the problem here that for large n more statistics must be collected, 

if we suppose that n=10, then we have to collect statistics for 3
10

=59,049 past histories, so 

we will simplify it by using Markov Assumption:  

P(sn\sn-1,sn-2,sn-3,…….,s1) ≈ P(sn\sn-1)                    (2) 

Also, we can express the joint probability using the Markov Assumption as follow: 

P(s1,s2,s3,…….,sn) =∏           
 
                       (3) 

Let’s arbitrarily pick some numbers for probabilities of next day diabetic severity stage 

based on today severity stage (Transition Probabilities P), expressed in table (1) 

 

 

Table 1.  Transition Probabilities for diabetic severity stages    

   Next day Diabetic Severity Stage 

  Normal Stage Medium 

Severity Stage 

Critical 

Severity Stage 

T
o

d
ay

’s
 

D
ia

b
et

ic
 

S
ev

er
it

y
 

st
ag

e 

Normal Stage 0.75 0.05 0.2 

Medium 

Severity Stage 

0.15 0.65 0.2 

Critical 

Severity Stage 

0.15 0.3 0.55 
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P
 

 =  (
           
           
           

) 

Figure -1. Diabetic severity stage transition diagram 

 

So, given that today diabetic patient in a normal stage it’s easy compute the Probability 

that tomorrow will be also in normal stage and the day after tomorrow will be in a critical 

stage as the following: - 

P(s3=critical,s2=normal \ s1= normal) =    P(s3=critical \ w2=normal , w1= normal)* 

       P(s2=normal \ s1= normal) 

=    P(s3=critical \ s2=normal)* 

      P(s2=normal \ s1= normal) 

=    0.2 *  0.75 

=    0.15 

Also, the probability that the diabetic patient on the day after tomorrow will be in a 

medium stage given that today severity stage is critical can be computed as follow: - 

P (s3=medium \ s1= critical)  =  P (s3=medium, s2=critical \ s1= critical) + 

     P (s3= medium, s2= medium \ s1= critical) + 

P (s3= medium, s2=normal \ s1= critical) + 
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    = P (s3= medium \ s2= critical) P (s2= critical\ s1= 

critical) + 

     P (s3=medium\ s2= medium) P (s2= medium\ 

s1=critical) + 

     P (s3= medium \ s2= normal) P (s2= normal \ s1= 

critical) 

    =  0.3*0.55 + 0.65*0.3 + 0.05*0.15 

    = 0.165+ 0.195+ 0.0075 

    = 0.3675 

It can be also computed directly by calculate P
 (2)

  

P
 (2) 

 =  (
           
           
           

) * (
           
           
           

) 

  = (
           
            
                

) 

                 
   

 = 0.3675 

 

 

Absorbing Markov Chains 

A State si of a Markov chain is called absorbing if it is impossible to leave it (i.e., pii = 

1)., A Markov Chain is absorbing if it has at least one absorbing state, and if from every 

state it’s possible to go to an absorbing state within one or more step., also other non-

absorbing states called transient. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

22 
 

 

Example – 2  

Once the patient has clinical diabetic kidney disease, he can either remain in that health 

state or progress to higher stage kidney disease. Once the patient has contracted 

preliminary diabetic kidney disease, the model assumes he cannot be cured of it. 

Therefore, the patient either progresses to the clinical stage or remains in the preliminary 

stage. The following is a sample data of diabetic kidney disease transition probability 

matrix 

 

 

Table 2. Transition Probabilities matrix for CKD stages   

 Stage 1 Stage 

2 

Stage 3 Stage 4 Stage 5 

Stage 1 0.93 0.06 0 0 0.01 

Stage 2 0 0.85 0.12 0 0.03 

Stage 3 0 0 0.75 0.15 0.10 

Stage 4 0 0 0 0.65 0.35 

Stage 5 0 0 0 0 1 

 

P
 

 = 

(

 
 

              
              
              
           
     )

 
 

 

on that Case Stage 5  is absorbing State., Stage 2,..,Stage 4 are transient. 

On such case (absorbing chains) it’s interesting to determine the following: - 

 What is the probability that the process will reach an absorbing state? 

 What is the probability that the process will end up in a certain absorbing state? 

 How long the process will take in average to be absorbed? 
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 How many times on average the process will be in each transient state? 

 

Canonical Form 

By reordering the transition probability matrix so that transient states come first and 

absorbing states on the next will get the following canonical form 

P  =  
   
   

 (
  
  

) 

Where: - 

Q: is an txt matrix,  t is no of transient states. 

R: is a none zero txr matrix,  r is no of absorbing states. 

0: is an rxt zero matrix. 

I: is an rxr identity matrix. 

 

Fundamental Matrix 

 

Definition (1) For an absorbing Markov chain P, the matrix F = (I – Q)
-1

 is called the 

fundamental matrix for P and the entry nij of F gives the expected number of times that 

the process is in the transient state sj if it is started in the transient state si. 

 

P (Canonical form)
 
 = 

 
 
 
 
 (

 
 

              
              
             
           
     )
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F
 

 = [(

    
    
    
    

)  (

          
          
          
       

)]

  

 

 

=   

 
 
 
 

(

             
          
      
      

) 

 

Time to Absorption  

The Sum for all entries in the i
th 

row of F gives total expected number of times in any of 

transient states for a given starting state si which mean that, the expected time required 

before the chain being absorbed., Generally it can be computed as follow: 

t = Fc   

where: - 

t : column vector whose entries represent the expected time before the chain is absorbed 

given all possible starting states.  

F : Represent fundamental matrix. 

c : is a column vector all of whose rows are 1 

 

t
 

 =   

 
 
 
 

(

             
          
      
      

).(

 
 
 
 

)  =    (

    
    
   
   

) 
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2. Hidden Markov Model 

A hidden Markov model (HMM) is a statistical Markov model in which the system being 

modeled is assumed to be a Markov process with unobserved (hidden) states. The 

mathematics behind the HMM was developed by L. E. Baum and coworkers 1966. It is 

closely related to an earlier work on the optimal nonlinear filtering problem by Ruslan L. 

Stratonovich 1960, who was the first to describe the forward-backward procedure. 

In simple Markov models (like a Markov chain), the state is directly visible to the 

observer, and therefore the state transition probabilities are the only parameters. In a 

hidden Markov model, the state is not directly visible, but output, dependent on the state, 

is visible. Each state has a probability distribution over the possible output tokens. 

Therefore, the sequence of tokens generated by an HMM gives some information about 

the sequence of states. Note that the adjective 'hidden' refers to the state sequence through 

which the model passes, not to the parameters of the model; the model is still referred to 

as a 'hidden' Markov model even if these parameters are known exactly. 

Hidden Markov models are especially known for their application in temporal pattern 

recognition such as speech, handwriting, gesture recognition, part-of-speech tagging, 

musical score following, partial discharges and bioinformatics. 

A hidden Markov model can be considered a generalization of a mixture model where the 

hidden variables, which control the mixture component to be selected for each 

observation, are related through a Markov process rather than independent of each other.  

In its discrete form, a hidden Markov process can be visualized as a generalization of the 

Urn problem with replacement (where each item from the urn is returned to the original 

urn before the next step). 
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Example-3 

Recall Example-1 and suppose that physician who follow-up diabetic patients is just 

come back from vacation, and he were asked about the stage of diabetic severity for 

examined patient. The only piece of evidence he has is the examined patient face status is 

it pale or not. 

Let’s assume the following probabilities: - 

 

 

Table 3. Emission probabilities for seeing a pale face 

  Probability of pale face 

Normal Stage  0.1 

Medium Stage 0.3 

Critical Stage 0.8 

 

Now we have to factor in the fact that the actual severity stage for the examined patient is 

hidden from him. We do that by using Bayes’ Rule: 

                           
                                        

              
   

Where     is true if the examined patient has a pale face on a day i, and false if the 

examined patient hasn’t. the probability                is same as the Markov model 

from the last section, and the probability                is the prior probability of 

seeing a particular sequence of pale face events e.g. {true, false, true}. The probability 

                           can be estimated as ∏         
 
    , if all i, given si,ui 

is independent of all ui and sj , for all j≠i.  

Suppose that the patient severity stage was in Normal stage; the examined patient had a 

pale face on day 2, but not on day 3. Assuming that the prior probability that the 
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examined patient has pale face is 0.5 then the probability that the disease severity stage is 

critical in day 3 can be computed as follow: - 

                        =                               

                          

  +                                     

                

       +                                      

               

    = 
                                                       

                     
 + 

   
                                                       

                     
 + 

    
                                                       

                     
  + 

= 
                     

          
 + 

                     

          
 + 

                     

          
 

= 0.1568 

 

3. Chronic Kidney Disease (CKD) 

Chronic kidney disease (CKD) is one of a growing health problem worldwide. It is a 

progressive disease associated with a high risk of cardiovascular diseases, mortality and 

morbidity rates, and high health care costs. Therefore, early detection of the disease to 

control and manage the consequences is highly significance., Because of the dynamic 

nature of CKD, its covert nature in the early stages, and heterogeneity of patients, 

predicting the CKD progression with reasonable accuracy is necessary. 

CKD progression can be considered as a function of various parameters including 

underlying renal diseases, blood pressure, hypertension, proteinuria, and age., Early 

diagnosis of the CKD are takes great attention among physicians, especially on 
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determining the appropriate time to apply medical treatments and to control identified 

risk factors that reflect on the disease progression to End Stage Renal Disease (ESRD) 

like hypertension, proteinuria, and hyperphosphatemia. 

 

Stages of Chronic Kidney Disease 

The stages of CKD (Chronic Kidney Disease) are mainly based on measured or 

estimated GFR (Glomerular Filtration Rate), there are five stages, but kidney function is 

normal in Stage 1, and minimally reduced in Stage 2. 

The KDOQI (Kidney Disease Outcomes Quality Initiative) stages of kidney disease are: 

 

Table 4. CKD Stages according to GFR measurement value 

Stage GFR Description Treatment stage 

1 90+ Normal kidney function but urine 

findings or structural abnormalities or 

genetic trait point to kidney disease 

Observation, control of 

blood pressure. 

2 60-89 Mildly reduced kidney function, and 

other findings (as for stage 1) point to 

kidney disease 

Observation, control of 

blood pressure and risk 

factors.   

3A 

3B 

45-59 

30-44 

Moderately reduced kidney function Observation, control of 

blood pressure and risk 

factors.  

4 15-29 Severely reduced kidney function Planning for end stage 

renal failure. 

5 <15 or on 

dialysis 

Very severe, or end stage kidney failure 

(sometimes call established renal failure) 

Treatment choices.  
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Definition of chronic: Labelling someone as having CKD requires two samples at least 

90 days apart. Historical values can be used. 

eGFR is estimated Glomerular Filtration Rate, usually based on serum Creatinine level, 

age, sex, and race. The most widely used method for this is the abbreviated MDRD 

(Modification of Diet in Renal Disease) equation, as it has proved the most robust and 

accurate. Normal GFR is approximately 100mls/min/1.73m
2
.  

 

 

4. Support Vector Machine (SVM) 

Data mining is the process of extracting hidden information from the large dataset. Data 

mining techniques are used in various applications like fault diagnosis, anomaly 

detection, medical diagnosis, e-mail filtering, face recognition and oil spill detection. 

Data mining techniques such as classification, clustering and association rule etc. plays a 

great role in extracting unknown knowledge from the databases. Classification is a data 

mining technique used to predict group membership for data instances., the algorithm 

processes a training set containing a set of attributes and the respective outcome, usually 

called goal or prediction attribute., one of data mining Techniques is Support Vector 

Machine.,  

SVM is a method for the classification of both linear and nonlinear data., SVM is an 

algorithm that works as follows. It uses a nonlinear mapping to renovate the unique 

training data into a higher dimension. Surrounded by this new dimension, it examines for 

the linear optimal separating hyperplane i.e., a “decision boundary” sorting out the tuples 

of one class from another. With a suitable nonlinear mapping to a necessarily high 

dimension, data from two classes can always be separated by a hyperplane. The SVM 

finds the hyperplane using support vectors and margins. Although the training time of 

even the fastest SVMs can be exceedingly slow, they are extremely accurate, outstanding 

eGFR = 186 x (Creatinine / 88.4)
-1.154

 x (Age)
-0.203

 x (0.742 if female) x (1.210 if black)  
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to their ability to model complex nonlinear decision boundaries. They are much less 

prone to over fitting than other methods. The Support vectors initiate also provide a 

compact description of the learned model. SVMs can be used for prediction along with 

classification. They have been applied to a several areas, including handwritten digit 

recognition, object recognition, and speaker identification and benchmark time-series 

prediction tests. 

  

 

5. Conclusion 

More work and research still in progress to formalize a new approach to estimate and 

predict chronic kidney disease stage transition rates using the Hidden Markov Model and 

Support Vector Machine Data Mining technique which will support physicians & 

policymaker in their medical & economical decisions 

 

 

 

References  

1.  MacDonald, Iain L. and Zucchini, Walter (1997). Hidden  Markov and Other Models 

for Discrete-valued Time Series. Chapman Hall. 

2.  MacDonald, Iain L. and Zucchini, Walter (2009). Hidden Markov Models for Time 

Series: An Introduction Using R. Chapman Hall. 

3.  Kay, Richard (1986). A Markov Model for Analysing Cancer  Markers and Disease 

States in Survival Studies. Biometrics, Vol.42, No.4, 855-865. 

4.  Satten, Glen A., Longini Ira M., Jr. (1996). Markov Chains with  Measurement Error: 

Estimating the “True” Course of a Marker  of the Progression of Human 

Immunodeficiency Virus Disease. Applied Statistics, Vol. 45, No.3, 275-309. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

31 
 

5.  Jackson, C., Sharples, L., Thompson, S., Duffy, S.,and Couto, E.  (2003). Multistate 

Markov Models for Disease Progression with  Classification Error. Journal of the Royal 

Statistical Society. Series D, Vol. 52, No.2,193-209. 

6.  Shirley, K., Small, D., Lynch, K., Maisto, S., and Oslin, D. (2010). Hidden Markov 

Models for Alcoholism Treatment  Trial Data. Annals of Applied Statistics, Vol. 4, No. 1, 

366-395. 

7.  Rabiner, L. R. (1986). An Introduction to Hidden Markov  Models. IEEE Acoustics, 

Speech, and Signal Processing January, 4-16. 

8.  Jackson, C. and Sharples, L. (2002). Hidden Markov models for the onset and 

progression of bronchiolitis obliterans syndrome  in lung transplant. Statist. Med., 

21,113-128. 

9.  Scott, Steven L. (1999). Bayesian Analysis of a Two-State Markov Modulated 

Poisson Process. Journal of Computational and  Graphical Statistics, Vol.8, No. 3, 662-

670. 

10. Scott, Steven L. (2002). Bayesian Methods for Hidden Markov  Models: Recursive 

Computing in the 21st Century. Journal  of the American Statistical Association, Vol. 97, 

No. 457, 337-351. 

11. Gentleman R.C, Lawless, J.F., Lindsey, J.C., and Yan, P. (1994). Multi-State Markov 

Models for Analysing Incomplete Disease  History Data with Illustrations for HIV 

Disease. Statistics in Medicine, Vol. 13, 805-821. 

12. Bureau, A., Hughes, J., Shiboski, S. (2000). An S-Plus Implementation of Hidden 

Markov Models in Continuous Time.  Journal of Computational and Graphical Statistics, 

Vol. 9, No.4, 621-632. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

32 
 

13. Levey, AS., Bosch, JP., Lewis, JB., Greene, T., Rogers, N., Roth,  D. (1999). A more 

accurate method to estimate glomerular filtration rate from serum creatinine: a new 

prediction equation. Annals of Internal Medicine,130, 461-470 

14. Scott, S., James, G. and Sugar, C. (2005). Hidden Markov Models for Longitudinal 

Comparisons. journal of the American Statistical Association, Vol 100, Issue 470. 

15. Jackson, C. (2007). Multi-state modelling with R: the msm package.  Medial 

Research Council Biostatistics Unit: Cambridge, UK. 

16. Altman, R.M. (2007), Mixed Hidden Markov Models: An  Extension of the Hidden 

Markov Model to the Longitudinal  Data Setting, Journal of the American Statistical 

Association, 102, 201-210. 

17. S. Vijayarani, S.Dhayanand ,2015 "KIDNEY DISEASE PREDICTION USING SVM 

AND ANN ALGORITHMS" ,International Journal of Computing and Business Research 

(IJCBR), Vol 6, Issue 2 

18. Ishani Mandli, Mahesh Panchal, (2014) “Selection of Most Relevant Features from 

High Dimensional Data using IG-GA Hybrid Approach”, International Journal of 

Computer Science and Mobile Computing, Vol.3 Issue 2, 827-830 

19. Sunitha Devi1. P, Sowjanya. CH, Sunitha. K.V.N, (2014) “A Review of Supervised 

Learning Based Classification for Text to Speech System”, International Journal of 

Application or Innovation in Engineering & Management, Vol 3, Issue 6, 79-86 

20. Sunitha Devi1. P, Sowjanya. CH, Sunitha. K.V.N, (2014) “A Review of Supervised 

Learning Based Classification for Text to Speech System”, International Journal of 

Application or Innovation in Engineering & Management, Vol 3, Issue 6, 79-86 

21. Sonali Sonavane, Alka Khade, Gaikwad. V.B, (2013) “Novel Approach for 

Localization of Indian Car Number Plate Recognition System using Support Vector 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

33 
 

Machine”, International Journal of Advanced Research in Computer Science and 

Software Engineering, Vol 3, Issue 8, 179-183 

22. Shaohua Teng, Hongle Du, Naiqi Wu, Wei Zhang, Jiangyi Su, (2010) A Cooperative 

Network Intrusion Detection Based on Fuzzy SVMs, JOURNAL OF NETWORKS, 

VOL. 5, NO. 4, APRIL, 475-483 

23. Chronic Kidney Disease, Clinical Practice Recommendations for Primary Care 

Physicians and Healthcare Providers 2011, HENRY FORD HEALTH SYSTEM. 

 

 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

 
34 

 

Subset Selection in Multiple Linear Regression (Review) 

 

Ahmed Amin El-Sheikh ⃰, Asmaa Mohamad Wahba ⃰  ⃰ 

Abstract: 

This paper provides a brief review of subset selection criteria, in 

particular stepwise criterion, expected mean squared prediction error criterion, 

distance between predicted values based on the full model and predicted values 

based on the sub model criterion, Kullback‟s discrepancy criterion, The Loss 

Rank Principle (LoRP) criterion, and other Criteria. 

Keywords: EMSE, Multiple Linear Regression, Stepwise, Subset Selection. 

 

1. Introduction: 

Subset selection is one of the most fundamental problems in statistical 

applications, it appears with the need to model the relationship between 

variable of interest and a set of explanatory variables, and then there is an 

urgent need to answer the following question; which variables will be selected 

to enter the model among competing explanatory variables. 

Suppose   is a variable of interest, and          is a set of  prospective 

explanatory variables, the problem of variable selection, or subset selection as 

it is often called, arises when one wants to model the relationship between   

and a subset of        , but there is uncertainty about which subset to use. 

Such a situation is particularly of interest when   is large and         is 

thought to contain many redundant or irrelevant variables. 

The problem of subset selection lies in how to choose the variables 

which construct the “best” model among the alternative models. Over the 

decades, scientists have investigated an assortment of statistical approaches to 

select among alternative models (the number of possible subsets of one or more 

variables out of   is    -1).  Miller (1990) 
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2. Stepwise criterion: 

Some of the most popular methods are forward selection, stepwise 

regression and backward elimination. Forward selection method starts with a 

model that has just a constant in it. Next, choose the variable that satisfies the 

criteria (e.g.  R
2
, p value, actual F change, etc) that has been set for entry.  The 

following step are to choose from remaining variable the variable that meets 

the entry criteria, keeping doing this until there are no variables that meet the 

entry criteria. On the contrary, backward elimination starts with all variables, 

including a constant if there is one. The variable which meets the elimination 

criteria is chosen for deletion. In each step, all the variable in the models have 

been evaluated, then remove the one that meet the elimination criteria. This 

process will be stopped when there are no more variables that meet the criteria 

for removal. Norusis  (2006)  

Stepwise regression is used to mean Efroymson‟s algorithm which 

proposed by Efroymson in 1960. This method differs from forward selection in 

that after each added variable to the set of selected variables, a test is made to 

see if any of the previously selected variables can be deleted. Miller (1990). 

In spite of the fact that the forward selection, stepwise regression and 

backward elimination methods are remaining popular in many computer 

software packages, there are many critiques to these methods. Of which, there 

is no guarantee that the final model is the optimal one. In addition, the 

procedure reaches to a single final model, although in some cases there are 

several good models.  

3. Expected mean squared prediction error criterion: 

Some popular subset selection methods are based on estimating the 

predictive ability of each model. The predictive ability of the model could be 

measured by the expected mean squared prediction error i.e., 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

36 
 

    (  )          ̂      

Where      is randomly selected new data from population and  ̂   is the 

prediction for      generated by model   . 

By Estimating      for all possible models and choosing the model that 

has the smallest        Although it is difficult to Estimate      because the 

data about the all possible samples is not available, many studies tried to 

present an unbiased estimate of     .  John, et al. (2005) 

Mallows (1973) investigated an unbiased estimate of      and 

recommended the use of    plots to help gauge subset selection for p 

explanatory variables, this statistic is defined as:  

   (
    

 ̂ 
)     p 

Where      is the residual sum of squares for the subset model containing 

p explanatory variables including the intercept (i.e., the number of parameters 

in the subset model),  ̂  is an estimate of the error variance σ
2
. The mean-

square error (   ) from the full model is often used as the estimate of σ
2
. So 

 ̂       for the full model (full model means the model containing all 

explanatory variables of interest counting the intercept), n is the number of 

observations. Usually    is plotted against p for the collection of subset models. 

Acceptable models in the sense of minimizing the total bias of the predicted 

values are those models for which    approaches the value p. (i.e., those subset 

models that fall near the line       in the plot).  

Kobayashi and Sakata (1990) illustrated that subset selection using 

Mallows    is biased. This is because in some cases the probability of selecting 

one from two linear models is not equal. As Mallows    criterion gives greater 

selecting probability to the simpler model from two nested models equal in 

mean square predicted error. Kobayashi and Sakata presented a bias correction 

of the Mallows    by suggesting a critical value for statistical test. This test is 
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requested only in the case if the two models equals in Mallows    or the 

difference of Mallows    statistics is less than one in absolute value. 

Ronchetti and Staudte (1994) modified a robust version of 

Mallows's    for regression models. It is defined by 

     
  

 ̂ 
            

Where    is a weighted residual sum of squares computed from a 

robust fit of model with   independents,  ̂  is a robust and consistent estimator 

of    in the full model, and     and     are constants depending on the weight 

function and the number of parameters in model  . The robust model selection 

procedure based on     allows choosing the models that fit the majority of the 

data by taking into account the presence of outliers and possible departures 

from the normality assumption on the error distribution. 

 

Gilmour (1996) indicated that if the     from the full model is used to 

estimate σ
2
, the distribution of (

    

 ̂ 
) can be obtained and gives an expected 

value of    which is not p. Moreover, Gilmour (1996) cited the words of Myers 

(1992) who said “Since the residual mean square for the complete model need 

not be the smallest estimate of σ
2
 among those for the candidate models, it is 

quite possible that the equation will yield a       for a few of the candidate 

models”. So Gilmour suggested an adjustment to   . The motivated criterion is 

called   ̅ ,  an adjusted Cp has the property that if the estimate of    comes 

from the full mode   (  ̅)    . 

  ̅      
        

     
 

Where   is a total number of candidate regressors. 
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Sommer and Huggins (1996) suggested a criterion based on the Wald test 

statistic and is defined by    . The selected submodels is the model that have 

   -values close to or smaller than p, and, as with Mallows's   , they will be 

selected by graphical rather than stepwise methods. 

                

where    is the Wald statistic for testing whether the coefficients of the 

variables not in the submodel are   ,   and   are the numbers of parameters 

in the full and submodel respectively. 

As   is equivalent to    in least squares linear regression, it may not be 

reliable in the presence of outliers. . Sommer and Huggins  suggested a robust 

version of    (   ), based on generalized M-estimator.     need less 

computational time than     because the weights are determined from the full 

model only. Furthermore,    and    do not need to define residuals like   . 

4. Distance between predicted values based on the full model  ̂  and 

predicted values based on the sub model  ̂  criterion: 

Kashid and Kulkarni (2002) investigated a more general criterion 

called Sp criterion, for subset selection in the multiple linear regression models. 

Sp-criterion is unlike the subset selection methods which are based on the Least 

Squares (LS) Estimator. If the data contain an influential (outlier) observation 

or the distribution of the error variable is not normality, the LS estimator 

performs „poorly‟ and hence a method based on this estimator (for example, 

Mallows‟ Cp-criterion) tends to select a „wrong‟ subset. Sp-criterion 

overcomes this problem and it can be used with any type of estimator (either 

the LS estimator or any robust estimator). 

   
∑ ( ̂    ̂  )

  
   

  
           

  ̂   the vector of predicted values based on the full model and  ̂   the vector of 

predicted values based on submodel,   the variance of the error. 
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Sp statistic is calculated for every model (for all possible values of p) 

and select the subset for which the corresponding value of Sp is approximately 

equal to p. the graph of the values of Sp against p will help in selecting a better 

subset.  

Kashid and Kulkarni (2003) suggested a subset selection criterion in a 

multiple linear regression model in case if the distribution of error variable is 

heavy tailed. The motivated criterion called Np-criterion, and based on the 

nonparametric estimator of regression coefficients. It is explained that the 

performance of Np-criterion is better than RCp and Cp irrespective of the type 

of underlying distribution. Moreover Np  is robust to outliers. 

   
∑ ( ̂    ̂  )

  
   

  
            

  ̂   the vector of predicted values based on the full model and  ̂   the 

vector of predicted values based on sub model, The scale parameter    is 

similar to   in the least square regression.   measures the variability in the 

distribution of errors in non-parametric regression.  

  

Dorugade and Kashid (2010 a ) motivated a method called Rp- 

criterion. The authors used the method of ridge regression to estimate the 

model parameter. The study assumed that there is a problem of 

multicollinearity in the data. Rp- criterion is defined as: 

   
∑ ( ̂    ̂  )

  
   

  
   (   

́   )    (    
́    )    

Where    and     are the hat matrices for the the full model and the sub 

model respectively, and defined as follows:       ́         ́ ,     

    ́            
́  , and     is an     matrix of the observations on p-1 

predictors. 
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The procedure of  Rp- criterion is beginning with computing the value 

of statistic for all possible subset models. Then select a subset of minimum 

size, for which the value of the statistic is close to „p‟ or plot the values of 

statistic    vs. „p‟ for all possible subset models and select the subset which is 

closer to the line i.e.    statistic   .  

Dorugade and Kashid  (2010 b) proposed a new subset selection 

method called    - criterion. They have used a various bias constant 

determination methods proposed by the researchers for the generalized ridge 

regression.    - criterion is defined as:  

     
∑    

    ̂     ̂   
 

  
    (  ́      )     (  ́      )     

Where,      and      denote the prediction matrix for the full model 

and subset model respectively based on the generalized ridge estimator. 

One of an important advantage of the proposed method is that it can be used 

with least squares estimator or generalized ridge estimator of   without any 

modification in the proposed statistic.  

Jadhav et al. (2014) developed a generalized version of Sp statistic for 

subset selection in the presence of outlier and multicollinearity. The 

performance of the proposed method is considerably better as compare to some 

alternative methods when the outlier observations and multicollinearity occur 

simultaneously in the data. 

    
∑ ( ̂    ̂  )

  
   

  
   [      

        ]        

Where, H and H1 denote the prediction matrix for the full model and 

subset model respectively based on the Jackknifed Ridge M-estimator. 

    statistic is calculated for every model (for all possible values of p), then 

select the subset for which the corresponding value of    is approximately 

equal to  . 
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5. Kullback’s discrepancy criterion:  

Some subset selection techniques depended on “Kullback‟s discrepancy” to 

measure the discrepancy between the unknown true likelihood function and a 

model- specific likelihood function. Kullback–Leibler (K-L) information or 

distance, The K-L distance has also been called the K-L discrepancy, 

divergence, information, and number (Kullback,1987 preferred the term 

discrimination information). 

In terms of a probability distribution the full reality or truth model which we 

want to make inferences and an approximating model is noted f and g 

respectively. Kullback–Leibler information or distance between full reality or 

truth model and an approximating model is defined for continuous functions as 

the (usually multi-dimensional) integral. 

       ∫        (
    

   |  
)     

We use the notation       to denote that integration is over the variable   , and 

use   to represent generally a parameter or vector of parameters. Thus the 

notation    |   is refers to the estimated models have specific parameter values 

from ML or LS estimation based on the given data and model.      denotes the 

natural logarithm. The notation I (f, g) denotes the “Information lost when g is 

used to approximate f.” Also, I (f, g) is the distance from g to f. Burnham and 

Anderson (2002) 

Akaike (1974) demonstrated a procedure called Akaike information 

criterion    .     is an estimate of relative, expected K-L information 

between a fitted model and the true model. (   ) and defined by: 

                

Where, L is the maximum likelihood estimates of the parameters, and   is 

the number of parameters within the model. AIC is calculated for a set of 

candidate models, and then choose the mode that has the least AIC value.  
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It should be noted that even if all candidate models are poor,      will select 

one to be the best. Thus choosing the model using     doesn‟t mean that the 

chosen model is will defined but it is the best among candidate models. 

Moreover     should not used to compare models from different data sets, 

because the inference is conditional on the given data set.     may perform 

poorly in small sample (when the sample size is small with respect to the 

number of estimated parameters). Burnham and Anderson (2002) 

Schwarz (1978) introduced a procedure depended on Bayesian context 

Bayesian information criteria (BIC) (sometimes called Schwarz‟s information 

criterion (SIC)). From a Bayesian perspective, BIC is designed to find the most 

probable model given the data. 

                             

It is noted that BIC differs from AIC only in the second term which depends 

here on sample size n. Models that minimize the Bayesian Information Criteria 

are selected. [see Acquah (2010)] 

Sugiura (1978) developed a version of     by modified the bias and 

obtained the criterion denoted by  correct     (C-     .  

C-                
       

     
 

Where   is the rank of the designed matrix. 

Hurvich and Tsai (1989) developed a version of     that is applicable to 

the small sample size relation to the number of estimated parameters. They 

presented a small-sample bias adjustment, and introduced a modification that 

led to      criterion.   
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Konishi and Kitagawa (1996) proposed a subset selection criteria 

called Generalised information criteria (GIC). GIC is derived from the 

information-theoretic in the context of functional statistics without the 

assumption that the specified family of probability distributions contains the 

true structure generating the data. The  proposed criteria is not restricted to 

maximum likelihood estimation but may be applied to the evaluation of models 

constructed by a different of methods, unlike AIC dealing models estimated by 

the maximum likelihood methods. 

   (    ̂)        {
 

 
∑        

 

   

 ̂  
 

 
    ̂ } 

Where    is a random sample of size n from an unknown distribution 

    .   is a p-dimensional vector of unknown parameters.     ̂  is a bias 

estimate obtained by replacing the unknown distribution    by the empirical 

distribution  ̂ 

Bengtsson and Cavanaugh (2006) modified the Akaike information 

criterion and introduced       that can be used in the broad framework of the 

linear state-space model. The subscript i denoted to “improved". The results 

indicated that      estimates is less bias than traditional     or corrected    . 

               ̂        

 ̂        is an approximation for bias and obtained by  Monte Carlo 

simulation using a conveniently chosen simulation parameter    

Jayakumar and Sulthan (2014) explained how the multicollinearity 

affected estimation using least square method and how it affected the model 

selection decision. The authors presented multicollinearity corrected version of 

generalized information criteria called modified generalized information 

criteria (    ) to select a best model among the various candidate models. 

The correction was by exchange the inflated error variance by un-inflated error 

variance of a model. The generalized information criterion is given as: 
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         ( ̂ 
      )         

Where   ̂ 
       is the inflated estimate of population error variance 

which is inflated by the variance inflation factor (VIF).         is the penalty 

function. 

 

 

6. The Loss Rank Principle (LoRP) criterion: 

Hutter (2007) proposed a modern criterion called The Loss Rank 

Principle (LoRP).  Supset selection according to LoRP is through applying the 

following rule: 

Given a class of linear models the best model is the one with the 

smallest loss rank i.e. the smallest        . 

             
 

 
            

 

 
            

Where symbol refers to both model and regression matrices,    is the 

identity matrix, and                      , where   is a projection 

matrix and      is a small number to be determined. (Hutter and Tran, 2010) 

discussed the optimality Properties of LoRP for Variable Selection. 

Tran (2011) proposed a LR criterion, for selecting shrinkage parameters 

for variable selection purposes. a LR criterion is derived from the loss rank 

principle (LoRP), that was introduced by Hutter (2007) and Hutter & Tran 

(2010).  The model that has the lowest LR criterion is chosen as a best model.  

     
 

 
   ‖ ‖  

 

 
   (

   

 
|    ) 

Wherea   is a certain shrinkage parameter,       equal the number of 

non-zero coefficients, and     is the Kullback–Leibler divergence between the 

Bernoulli distributions with parameters p, q ∈ (0, 1).    ‖   ̂  
‖
 

‖ ‖ ⁄  

and  ̂  
 The fitted vector under  the sub model. When    increases from 0 to 

infinity, the number of non-zero coefficients will be a non-increasing step 

function i.e. the covariates are in turn removed from the models. 
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7 Other Criteria: 

Greenberg and Parks (1997) provided a subset selection method based 

on predictive approach. The least square method is used to estimate the linear 

regression coefficients. 

The effect of including   on the predictive covariance matrix is 

measured by generalized variance ratio (GVR). GVR is defined as the ratio of 

determinants of covariance matrices when a subset of explanatory variables is 

included or excluded from a regression. 

    
|      |    |

|      |   |
 

Where       |     is the covariance matrix from the partial model. While, 

      |    is the covariance matrix from the full model. 

Andre et al. (2000) modified the robust coefficient of determination for 

minimum sum of absolute errors MSAE regression.  

                ̂  ⁄⁄  , 

 where RSR is the reduction in the sum of absolute residuals when P-1 

independent variables included in the model i.e 

    ∑|    ̂ | 

 

   

 ∑|    ̂ | 

 

   

 

and  ̂        , where SAR is the sum of absolute residuals. 

Muller and Welsh (2005) investigated a method for subset selection 

based on combining a robust penalized criterion and a robust conditional 

expected prediction loss function that is estimated using a stratified bootstrap. 

The model selection method is consistent under some conditions.  

Sakate and Kashid (2014) proposed a model selection criterion based 

on deviance called the deviance-based criterion (DBC). DBC is gotten by 

penalizing the difference between the fitted model and the full model. Under 

some conditions, DBC is appeared to be a consistent model selection criterion. 

The selected model asymptotically equals the optimal model relating dependant 

and independent variables. 
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Estimation of Unbalanced Panel Data 
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Abstract    Panel data set is one of the most important kinds of data 

sets now days because its help the researcher to look at dynamic 

relationships and that would not be happened with a single cross 

section and time series. In this paper the unbalanced panel data 

approach will be presented and literature review about unbalanced 

Panel data models will be presented. 

 

Key words Fixed Effect, Random Effect, and Unbalanced Panel data. 

 

1. INTRODUCTION 

Panel data includes both diminutions of time and cross section. 

The time dimension in panel data is represented in the observations 

collected over time periods on each individual. So this kind of data 

provid rich sources of information about the economy. Missing 

values in Panel data sets is very common problem facing the 

researchers in analyzing Panel data, this problem leads to 

unbalanced panels. While the nature of these unbalanced panels 

doesn't affect applicability of many commonly used estimators (such 

as Fixed Effect or Random Effect estimator), but this is not true for 

all estimators.  
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2. MODEL 

                                           

Where             

     Denotes the dependent variables 

      Denotes regression coefficient  

      Denotes the independent variables  

    denotes the individual error for the cross section  

     Denotes the classical error term. 

The difference between Random and Fixed Effect models is: 

  (     )   (      )       (Random Effect Model) 

  (     )     (      )       (Fixed Effect Model) 

 

3. Review of Unbalanced Panel Data Model 

       In this section literature review for unbalanced panel data will be 

presented 

 

3.1 Fixed Effect Models  

Alev, et al (2011) developed a semi-parametric panel model to 

explain the trend in UK temperatures and other weather outcomes over 

the last century. They used the monthly averaged maximum and 

minimum temperatures observed at the twenty-six Meteorological Office 

stations. The data is an unbalanced panel. They allowed the trend to 

evolve in a nonparametric way so that they obtained a fuller picture of 

the evolution of common temperature in the medium timescale.  
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Jason (2012) proposed the Chamberlain projection approach, it is a 

powerful tool for the analysis of linear fixed-effects models, was 

introduced within the context of balanced panels. He proposed the 

Chamberlain projection approach to unbalanced panels. The extension 

is especially useful for models with sequential exogeneity, where 

existing control-variable approaches are not applicable. A generalized 

method of moments (GMM) estimation framework is considered, and 

hypothesis tests (testing strict exogeneity, testing random effects, etc.) 

are discussed within the GMM context. 

 

Jianhua, et al (2012) proposed missing data in longitudinal studies can 

create enormous challenges in data analysis when coupled with the 

positive-definiteness constraint on a covariance matrix. For complete 

balanced data, the Cholesky decomposition of a covariance matrix 

makes it possible to remove the positive-definiteness constraint and use 

a generalized linear model setup to jointly model the mean and 

covariance using covariates. Kristiaan and Ignace (2014) explored the 

effect of balancing unbalanced panel data when estimating primal 

productivity indices using non-parametric frontier estimators. First, they 

listed a series of pseudo-solutions aimed at making an unbalanced 

panel balanced. Then, they discussed some intermediate solutions 

(e.g., balancing 2-years by 2 years). Furthermore, they linked this 

problem with a variety of literatures on infeasibilities, statistical inference 

of non-parametric frontier estimators, and the index theory literature 

focusing on the dynamics of entry and exit in industries.  

 

Wei, et al  (2014) introduced “Planned missing designs” they became 

increasingly popular, but because there is no consensus on how to 

implement them in panel data research, they simulated panel data to 

distinguish between strategies of assigning items to forms and of 
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assigning forms to participants across measurement occasions. Using 

relative efficiency as the criterion, results indicate that balanced item 

assignment coupled with assigning different forms over time most often 

yields the optimal assignment method, but only if variables are reliable. 

 

3.2 Random  Effect Models  

Jinhong and Xian (2008) proposed the estimation of the unbalanced 

panel data partially linear models with a one-way error components 

structure. A weighted semiparametric least squares estimator (WSLSE) 

is developed using polynomial spline approximation and least squares. 

They showed that the WSLSE is asymptotically more efficient than the 

corresponding unweighted estimator for both parametric and 

nonparametric components of the model.  

Boris (2009) extended the (Least Squares Dummy Variables) LSDV 

bias-corrected estimator in (Bun and Carree, 2005) to unbalanced 

panels and discusses the analytic method of obtaining the solution. 

Using a Monte Carlo approach, he compressed the performance of this 

estimator with three other available techniques for dynamic panel data 

models. 

 

Jeffrey (2009) proposed some strategies for allowing unobserved 

heterogeneity to be correlated with observed covariates and sample 

selection for unbalanced panels. The methods are extensions of the 

Chamberlain-Mundlak approach for balanced panels. Even for nonlinear 

models, in many cases the estimators can be implemented using 

standard software. The framework suggests straightforward tests of 

correlation between heterogeneity and the covariates, as well as 

sample selection that is correlated with unobserved shocks while 
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allowing selection to be correlated with the observed covariates and 

unobserved heterogeneity. 

 

David (2010) proposed a simple analytical approach for constructing 

one-sided β-content,   confidence tolerance limits is proposed for 

general random effects models with normal data in both balanced and 

unbalanced data scenarios. The approach is based on an 

approximation to the noncentral   distribution and modified large sample 

methods for constructing confidence bounds on functions of variance 

components. An alternative bootstrap-adjusted limit is also proposed.  

 

Jun, et al (2010) introduced panel data with covariate measurement error 

appear frequently in various studies. Due to the sampling design and/or 

missing data, panel data are often unbalanced in the sense that panels 

have different sizes. For balanced panel data (i.e., panels having the 

same size), there exists a generalized method of moments (GMM) 

approach for adjusting covariate measurement error, which does not 

require additional validation data. They extended the GMM approach of 

adjusting covariate measurement error to unbalanced panel data. Two 

health related longitudinal surveys are used to illustrate the 

implementation of the proposed method. 

   

Erik (2013) proposed a system of regression equations for analyzing 

panel data with random heterogeneity in intercepts and coefficients, and 

unbalanced panel data is considered. A maximum likelihood (ML) 

procedure for joint estimation of all parameters is described. Since, its 

implementation for numerical computation is complicated, simplified 

procedures are presented. The simplifications essentially concern the 

estimation of the covariance matrices of the random coefficients. The 

application and „anatomy‟ of the proposed algorithm for modified ML 
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estimation are illustrated by using panel data for output, inputs and 

costs for 111 manufacturing firms observed up to 22 years. 

 

Wei and Lung (2013) suggested and compared different methods for 

estimating spatial autoregressive panel models with randomly missing 

data in the dependent variable. They started with a random effects 

model and then generalize the model by introducing the spatial Mundlak 

approach. A nonlinear least squares method is suggested and a 

generalized method of moments estimation is developed for the model. 

A two-stage least squares estimation with imputation is proposed as 

well. They analytically compared these estimation methods and find that 

the generalized nonlinear least squares, best generalized two-stage 

least squares with imputation, and best method of moments estimators 

have identical asymptotic variances.  

 

Liwen and Dengkui (2016) presented parametric bootstrap (PB) 

approaches for hypothesis testing and interval estimation for the 

regression coefficients of panel data regression models with incomplete 

panels. Some simulation results are presented to compare the 

performance of the PB approaches with the approximate inferences. 

They showed that the PB approaches perform satisfactorily for various 

sample sizes and parameter configurations, and the performance of PB 

approaches is mostly better than the approximate methods with respect 

to the coverage probabilities and the type I error rates.  
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Extracting the Wealth of Knowledge in Composite
Index Data

Asmaa Mohamed Sayed1

Abstract:

Composite indices data are high-dimensional data, where the number of variables

sometimes exceeds the number of observations. A composite index is a single number

summary for each observation in the data. No matter how informative a single number

is, it can not capture all the features of such highly-dimensional data. One purpose

of this paper is to look at these data from various angles using different techniques

in an attempt to discover and extract the wealth of information or knowledge that

these data contain. We particularly focus our attention on three challenging issues:

(a) The choice of weights for indicators, (b) How to avoid measuring the standard

error of the index, and (c) High dimensionality of the data. We look at the data

from a multivariate point of view and use existing techniques (such as the Principal

Components Analysis, Multidimensional Scaling) to develop new alternative indices

for the same data.

We illustrate these methods using the Ibrahim Index of African Governance (IIAG)

data for 2016, the most recent year for which the data are available at the time of

writing. These data are provided by 34 well known and trusted providers. The

data are collected on 54 African countries including Egypt. The data consists of 154

variables, some of which are grouped into indicators. The total number of indicators

is 95. These are grouped into 4 main categories, and 14 subcategories. The main

purpose is to compute an index number for each of the African countries that can

be used to assess the overall performance of 54 African countries in terms of their

abilities to deliver public goods and services.
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Bootstrap; Cluster Analysis; Composite Indices; Hierarchical Clustering; Indicator

Weights; Imputation; K-means Algorithm; Margin of Error; Missing Observations;

Multidimensional Scaling; Principal Components Index.
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1 Introduction

A composite index is a combination of various sources of information known as vari-

ables and indicators, measured in or of a system in order to provide a summary of

the system that is itself not directly measurable. Composite indices have venerable

history. Budro (2008) provides a survey of the current composite indices around the

world. At that time Budro (2008) found 187 indices. Examples of composite indices

are: the corruption perception index (CPI), Lambsdroff (2012) Modified corruption

Index (MCPI), The Human Development Index (HDI), De Muro, Mazziotta, and

Pareto (2011) proposal of modification of Human Development Index (MHDI), the

Ibrahim Index of African Governance (IIAG), the Gender Inequality Index (GII), the

Climate Change performance Index (CCPI), and The consumer Price Index (CPI).

to mention only a few.

Most recently, the International Knowledge Index (IKI) was computed for the first

time and published in November 2017 by the United Nations Development Program

(UNDP). The IKI extended the Arab Knowledge Index (AKI) which was computed

for the first time in 2015 by the Al Maktoum Foundation (http://www.mbrf.ae/) to

measure knowledge in the Arab countries, the Happiness Index (among youtrh 18–29

years) by Abo Elazm (2017), and Child Wellbeing Index by Rabea (2017).

The construction of a composite index usually starts with defining the concept of

interest that needs to be measured. For example, corruption as in the CPI, gender

inequality as in the GII, governance as in the IIAG, or Knowledge as in the AKI and

IKI. These concepts are difficult to measure directly. So experts in the domain field

select several variables to be used as proxy measures of the concept of interest. Some

of these variables are grouped into indicators. An indicator is usually a weighted sum

(e.g., the mean) of the variables included in it. Thus an indicator can be thought of

as an index of the variables involved. For simplicity we will use the terms variables

and indicators synonymously.

The variables and/or indicators are then partitioned into groups (categories), sub-

groups, and sometimes subsubgroups. Although these groupings are obtained after

extensive discussion among various experts in the field, experts do not always agree

on these groupings. Even when they agree, the question is what weights should be

given to indicators within subgroups, to subgroups within a group, and to groups
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within the overall index. In some indices, the weights are given by experts or derived

at by other means. In other indices the weights of indicators within a subgroup are

given equal weight, the subgroups within a group are given equal weight, and finally

the groups are given equal weight to obtain the final composite index.

For example, the IIAG consists of measurements on 54 African countries. For each

country, 154 constituent variables, taken from 34 data providers, are then grouped into

95 indicators. These 95 indicators are divided into four overarching categories. Each

of the four categories consists of subcategories. The total number of subcategories

is 14. All indicators within a subcategory are given equal weights, all subcategories

within a category are given equal weights, and finally all categories are given equal

weights to reach the final IIAG.

There are several drawbacks of such construction of indices. The indicator weights

depend on how one divides the indicators into groups and subgroups. The indicator

weights will not be equal unless all groups have equal number of subgroups and

all subgroups have equal number of indicators. Second, although the division of

indicators into groups and subgroups are usually arrived at after careful consideration

by various experts in the field, other partitioning of the indicators can be reasonably

obtained, yielding possibly different indices of the same data. Third, it seems that this

choice of weighting scheme is based on simplicity but not on any optimality criteria.

We propose other complementary ways of constructing indices (scores) derived from

composite index data that do not depend partitioning the indicators or a priori choice

of the weights.

For the index to be useful and meaningful, its construction requires careful con-

sideration of several important aspects of the potentially disparate and multiple in-

dicators that help convey its meaning, Dobbie and Dail (2013).

The construction of composite indices are conceptually easy, but in practice several

challenges are encountered. Perhaps, the most important one of which is data quality

because the quality of an index cannot exceed the quality of the data that are used

in its construction. Some of these challenges are discussed in the following sections.
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1.1 Data Availability

It goes without saying that a good index should use good and well-known data

providers. The data sources can provide raw or modified data. Variables should

be selected based on their relevance, accessability, and timeliness. Proxy measures

can be used if the desired variables are not available. The accuracy of proxy measures

can be investigated through sensitivity analysis and correlation. Their consistency

and reliability can be investigated, for example, by the use of Cronbach’s α (Cron-

bach, 1951). Sometimes practitioners tend to use whatever is available, but poor data

quality will produce a poor index. A good composite index should allow improvement

and development of its method of construction and renew its data over time.

1.2 Indicator Scales

Because the data come from different sources and in different units of measurements,

normalization is required before any aggregation. Three of the common scaling meth-

ods mentioned in the OECD 2008 are:

1. Standardization: This method subtracts the mean of each indicator x from each

score xi then divides by the standard deviation of the scores of each indicator,

that is,

zi =
xi − x̄

sx
, i = 1, · · · , n, (1)

where xi is the ith value of the indicator x, x̄ and sx are the mean and standard

deviation of the indicator x, and n is the number of observations. The resultant

standardized indicator z will have a mean of 0 and standard deviation 1.

2. Min-Max Normalization: This method converts the score of an indicator X by

subtracting the minimum from each score then dividing by the range of the

scores, that is,

yi =
xi −min(x)

max(x)−min(x)
, i = 1, · · · , n. (2)

The values of the resultant normalized indicator y will have values from 0 to 1.

The main disadvantage of these methods, however, is that they are not robust,

that is, they are affected by the presence of outliers. Of course, this disadvantage

can be avoided by replacing the mean and standard deviation but more robust

measures of location and scale.
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3. Ranking: The scores in an indicator are replaced by their ranks. Ranking is

perhaps the simplest method of normalization and it is not affected by outliers.

This method allows performances of countries to be compared to each other or

a country to be compared to itself based on it position or rank over time.

1.3 The Presence of Missing Values

Composite index data often contain missing values. The presence of missing values

threatens the validity of the statistical inference. Missing values can be categorized

as follows (Donders et al. (2006)):

1. Missing at random. Missing values don’t depend on the variable itself but they

are conditional on other variables in the data set.

2. Missing completely at random. Missing values are not related to the variable

or any other variables in the data. Like losing a questionnaire of a study ac-

cidentally. Statistical inference in that case will not be biased but of course it

will be less efficient.

3. Not missing at random. Missing values depend on the values themselves. Like

people of high income tends not to report their income.

There are various methods of handling missing data. The selection of a method

is related to the type of the missing observations. The methods of handling missing

values include:

1. Case Deletion: Exclude any incomplete observation from the analysis. In this

case we end up with less information and the standard error of the index will

increase in the reduced sample.

2. Single Imputation: Replace each missing value by newly imputed value. For ex-

ample, a missing value can be replaced by the mean or the median, or by other

methods such as regression imputation and expectation-maximization imputa-

tion. Single imputation underestimates the variance, because it partially reflects

the uncertainty in the imputation.
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3. Multiple Imputations: Replace each missing value by several newly imputed

values. It can more effectively represent the uncertainty due to the imputa-

tion. Most of the statistical packages nowadays offer the multiple imputation

technique like Monte Carlo simulation.

1.4 The Presence of Outliers

Outliers are a minority of observations that are inconsistent with the pattern sug-

gested by the majority of observations in a data. Outliers usually lie an abnormal

distances from the other observations in the data. There are several methods for the

identification of outliers in composite index data. Outliers can be identified for each

individual indicator or by considering indicators jointly as a multivariate data.

An example of the identification of outliers in an individual indicator is described

as follows: The α% trimmed mean and trimmed standard deviation are computed

based on the central (100 − α)% of the values. Commonly used choices of α are 5%

and 10%. Then all observations more than 3 trimmed standard deviations away from

the trimmed mean are then replaced by:

Trimmed mean+ 3.1× Trimmed standard deviation, (3)

if they are in the right tail, or by

Trimmed mean− 3.1× Trimmed standard deviation, (4)

if they are in the left tail.

Because this rule is simple and it strikes a balance between efficiency and robust-

ness, it is adopted by well-established indices, such as the Ibrahim Index of African

Governance (IIAG) (see the MIF foundation Web site at: mo.ibrahim.foundation).

Identifying outliers in individual indicators may not be able to detect multivariate

outliers, that is, outliers in the multivariate space. There are several outlier identifi-

cation methods for multivariate data. See, for example, Rocke and Woodruff (1996),

Rousseuw and Van Driesse (1999), and Billor et al. (2000).
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1.5 The Choice of Indicator Weights

Weights can have a significant effect on the overall results of a composite index. A

number of weighting schemes that exist in the literature include the following (see,

e.g., Dobbie and Dail, 2013):

1. Equal Weights. This approach is commonly used because of its simplicity. It is

based on the hypothesis that all indicators are equally important.

2. Data-Driven Weights. This approach is adaptive, that is, the weights are chosen

depending on the data. Some of the methods of adaptive weights include (see,

e.g., Decancq and Lugo, 2013):

(a) Frequency based weights. The choice of weights is based on the propor-

tional of population that suffering deprivation in an indicator. For example

the smaller proportion of individuals that suffer from a certain deprivation

the higher weight. Or on the other hand giving less weight to those vari-

ables where problems exist.

(b) Expert Opinions. Experts in the domain field may be asked about their

assessments of the relative weights for the indicators. A summary measure

of their weights (e.g., the mean) can be used as the weights of indicators

in the construction of the index.

1.6 The Margins of Errors

Composite index numbers are subject to various types of errors such as the use of

proxies due to the difficulties in obtaining direct measurements, the variability in

the methodology, completeness of data sources, the use of imputation of missing

values, etc. Therefore, index numbers should be accompanied by margins of errors or

confidence bands that reflect their imprecision. This is important because the index

values can be used to rank the countries. But is a given country’s rank really different

from other countries with neighboring ranks?

To answer this question, we need to compute the standard error of the index values

that can be used to construct confidence intervals for the index values. From these

intervals we can infer whether the rank of a country is significantly different from
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the ranks of the other countries. The problem here is that the standard errors of the

index values are not theoretically available. A way out of this is to use the Bootstrap

method (Efron and Tibshirani, 1993) to estimate the standard errors. This is used,

for example, by the Ibrahim Index of African Governance (IIAG).

The Bootstrap as used in the IIAG is described as follows:

1. Draw a large number M (e.g., 1, 000) bootstrap samples from the IIAG data

(95 indicators in 2016) within their respective subcategories (14 in 2016).

2. For each bootstrap sample compute the IIAG for the subcategories, the cate-

gories, and the over all index.

3. Compute the standard error, SE(Mti), of the M scores, where Mti is the IIAG

score for a subcategory, a category, or the overall index.

4. Compute the (1− α)100% confidence bands for the expected value IE(Mti) by

Mti ± zα/2 SE(Mti), (5)

where zα/2 is the upper α/2 quantile of the standard normal distribution.

The overall Ibrahim Index of African Governance (IIAG), Mti, for 2016 together

with the MIF bootstrap standard errors SE are shown in Table 1.

The confidence intervals in Table 1 can be used to determine if there are signifi-

cance differences among country scores and/or among their ranks. For example, for

the five highest ranked countries (1 = Mauritius, 2 = Botswana, 3 = Cabo Verde, 4

= Seychelles, and 5 = Namibia), one can see that Mauritius has a significantly higher

score and rank than the other four countries, whereas the other four countries are not

significantly different from each other.

One advantage of the bootstrap methodology for constructing the error bands is

that it is nonparametric, that is, it does not make assumptions about the probability

distribution of the indicators. However, this methodology has its own disadvantages.

1. It is computationally intensive because it requires a huge numbers of bootstrap

samples for the resulting error bands to be reliable.

2. The resulting error bands are random, that is, it gives different error bands

every time the method is applied to the same data.
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Table 1: The 2016 IIAG and the Bootstrap Standard Errors and 95% Conf. Limits.

No. ISO Country IIAG Rank SE Low Limit High Limit
1 DZ Algeria 53.8 20 2.3 49.3 58.3
2 AO Angola 39.2 45 2.5 34.4 44.0
3 BJ Benin 57.5 16 1.9 53.8 61.2
4 BW Botswana 73.7 2 2.2 69.4 78.0
5 BF Burkina Faso 51.8 23 2.3 47.3 56.3
6 BI Burundi 41.9 43 2.2 37.6 46.2
7 CV Cabo Verde 73.0 3 2.1 68.8 77.2
8 CM Cameroon 45.7 38 2.1 41.6 49.8
9 CF Central African Republic 25.7 52 2.4 21.0 30.4
10 TD Chad 34.8 48 2.4 30.2 39.4
11 KM Comoros 50.3 26 2.6 45.1 55.5
12 CD Congo 43.0 42 2.5 38.1 47.9
13 CI Cote d’Ivoire 52.3 21 1.6 49.1 55.5
14 CG Democratic Republic of Congo 35.8 46 2.5 30.8 40.8
15 DJ Djibouti 46.5 37 2.7 41.1 51.9
16 EG Egypt 51.0 24 2.5 46.1 55.9
17 GQ Equatorial Guinea 35.4 47 2.9 29.7 41.1
18 ER Eritrea 30.0 50 2.5 25.1 34.9
19 ET Ethiopia 49.1 31 2.2 44.7 53.5
20 GA Gabon 48.8 32 2.3 44.2 53.4
21 GM Gambia 46.6 35 2.4 41.8 51.4
22 GH Ghana 63.9 8 1.9 60.2 67.6
23 GN Guinea 43.3 41 2.0 39.4 47.2
24 GW Guinea-Bissau 41.3 44 2.6 36.2 46.4
25 KE Kenya 58.9 12 2.0 55.0 62.8
26 LS Lesotho 57.8 15 2.0 53.9 61.7
27 LR Liberia 50.0 28 2.1 45.8 54.2
28 LY Libya 29.0 51 2.9 23.3 34.7
29 MG Madagascar 48.5 34 1.9 44.8 52.2
30 MW Malawi 56.6 17 1.8 53.2 60.0
31 ML Mali 50.6 25 1.8 47.0 54.2
32 MR Mauritania 43.5 40 2.5 38.7 48.3
33 MU Mauritius 79.9 1 1.9 76.3 83.5
34 MA Morocco 58.3 14 2.3 53.8 62.8
35 MZ Mozambique 52.3 22 1.8 48.9 55.7
36 NA Namibia 69.8 5 1.8 66.2 73.4
37 NE Niger 50.2 27 2.2 45.8 54.6
38 NG Nigeria 46.5 36 2.1 42.3 50.7
39 RW Rwanda 62.3 9 2.5 57.5 67.1
40 ST Sao Tome and Principe 60.5 11 2.4 55.8 65.2
41 SN Senegal 60.8 10 2.0 56.9 64.7
42 SC Seychelles 72.6 4 2.2 68.3 76.9
43 SL Sierra Leone 49.4 30 1.9 45.6 53.2
44 SO Somalia 10.6 54 2.1 6.60 14.6
45 ZA South Africa 69.4 6 2.1 65.4 73.4
46 SS South Sudan 18.6 53 2.2 14.3 22.9
47 SD Sudan 30.4 49 2.2 26.0 34.8
48 SZ Swaziland 49.7 29 2.0 45.9 53.5
49 TZ Tanzania 56.5 18 2.0 52.6 60.4
50 TG Togo 48.5 33 2.1 44.4 52.6
51 TN Tunisia 65.4 7 2.3 60.9 69.9
52 UG Uganda 56.2 19 1.9 52.5 59.9
53 ZM Zambia 58.8 13 1.7 55.5 62.1
54 ZW Zimbabwe 44.3 39 2.1 40.2 48.4
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3. It is done on the subcategory level, where the number of values to bootstrap is

as small as 5 or even less.

4. The bootstrap assumes that the indicators are interchangeable within their

respective subcategories.

These disadvantages cast doubt as to the appropriateness and reliability of using the

bootstrap for estimating the margins of errors. One objective of this paper is to

propose methods that do not depend on the computation of the margins of errors

(Section 3).

In this paper, we focus our attention on three challenging issues: (a) The high

dimensionality of the data, (b) The choice of weights for the indicators, and (c)

Measuring the margins of errors of the index.

The rest of this paper is organized as follows: Section 2 examines alternative

ways of constructing composite indices that do not depend on partitioning of the

indicators. In particular, Section 2.1 considers an index which gives equal weights

to all indicators. Section 2.2 proposes an index based on the Principal Components.

An important advantage of these indices is that they do not depend on, nor do they

require any particular partitioning of indicators into groups or subgroups.

Section 3 proposes ways of clustering the multivariate composite indices data. We

can avoid both the issues of grouping variables/indicators and of the need to compute

the standard errors by using clustering as explained in Section 3. We illustrate these

methods using the Ibrahim Index of African Governance and the HDS2014 Children

Well-Being data. This Demographic and Health Survey for Egypt is used to create

measure the deprivations of the Egyptian children. The data contain three groups:

Children under five years old, children aged 5 to 17 years old, and all children aged

0 to 17. The first group, contains seven deprivation indicators these indicators are:

Education, Shelter, Health, Water, Sanitation, Knowledge and Nutrition. for the

other two groups, the Nutrition deprivation indicator is dropped from the dominance

(for details see, Abd ElAziz, 2017). Finally, summary and concluding remarks are

given in Section 4.
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2 AlternativeWays of Constructing Composite In-

dices

As alternative to the composite indices which are based on partitioning the indicators

into groups and subgroups, we consider the equal-weight index (Section 2.1), where all

indicators are given equal weights without grouping them. We also propose another

index based on the Principal Components (Section 2.2). We then compare these

indices with the classical way of index construction using the African Governance

data.

2.1 Equal-Weights Index (EWI)

Composite indices are constructed by first, grouping the variables/indicators into

groups, subgroups, and sometimes subsubgroups. Even within a subgroup, one may

find indicators each of which is a composite index of several variables or indicators.

Although these groupings are obtained after extensive discussion among the experts

that are involved in the construction of the index, experts do not always agree on

these groupings. Even when they agree, the question is what weights should be given

to indicators within subgroups and to subgroups within a group. In some indices,

the weights are given by experts or derived at by other means. In other indices the

weights of indicators within a subgroup are given equal weight, the subgroups within

a group are given equal weight, and finally the groups are given equal weight to obtain

the final composite index.

To see the impact of different grouping and weighting schemes on the computation

of the index, we consider two ways of computing the IIAG. The first is the way used

by the Ibrahim Foundation, where all indicators within each sub-category are given

equal weights, all sub-categories within each category are given equal weights, and

all categories are given equal weights to arrive at the overall IIAG. As pointed out

earlier, one advantage of this choice of “equal” weighting seems to be its simplicity,

although in actuality, the final indicator weights are not equal but very different.

This is because the number of indicators are not equal across subcategories and the

number of subcategories are not equal across categories.

The second way is simply to ignore the groupings and subgroupping of variables

and indicators and treat the variable generically by giving them equal weights. Specif-

Cairo University – Institute of Statistical Studies and Research 67



The 52th Annual Conference of Statistics, Computer Sciences and Operation Research 25–27 Dec., 2017

ically, let X the data matrix containing all indicators as columns and all observations

as rows. The Equal-Weights index (EWI) assigns equal weights to all indicators

(without grouping) and the index in this case will simply be the arithmetic mean of

the rows of the data matrix X. In the case where the ith observation contain missing

values, they can be ignored or replaced by the average of that row (or any other

desired imputed value). Note that the EWI here is different from the indices based

on equal weights which are assigned after grouping the indicators into groups and

subgroups. The EWI does not partition the indicators.

The EWI is simple to compute and explain. Another important advantage of

EWI is that it does not depend on, nor does it require, any particular partitioning of

indicators into groups or subgroups as is the case for many composite indices. One

obvious drawback of the EWI is that the choice of truly equal weights seem to be

selected for simplicity.

To see the impact on grouping and weights on the IIAG index, Table 2 shows the

IIAG rankings of the 54 countries in 2016, the rankings based on equal weights, and

the differences between the two rankings. ranking versus the IIAG ranking of the 54

countries in 2016. Figure 1 also shows the scatter plot of equal weight ranking versus

the IIAG ranking of the 54 countries in 2016. One can see from Figure 1 that the

two methods are strongly related but there are substantial differences among the two

rankings of the countries. For example, as can be seen in Table 2, the IIAG ranking

of Swaziland is 29 but the equal weights ranking is 22, a difference of 7 positions.

2.2 Index Based on the Principal Components (PCI)

One way to deal with the high dimensionality of the data is to use multivariate

dimension reduction techniques. A common technique for dimension reduction is the

principal components analysis (PCA). In PCA we find an n × p matrix Y = XV,

where V is chosen such that the variables in Y are orthogonal to each other and have

decreasing variances. The variables in Y, which are linear functions of the variables

in X, are called the principal components (PCs) of X.

To fined the PCs, let S be the variance-covariance matrix of X and λ1 ≥ . . . ≥
λp be the ordered eigenvalues of S and V = (V1, . . . , Vp) be the matrix containing

the corresponding eigenvectors. It can be shown that the Pcs of X are given by
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Table 2: The IIAG and Equal Weight Rankings of the 54 Countries in 2016.
No. ISO Country IIAG EWI Difference
1 DZ Algeria 20 20 0
2 AO Angola 45 44 1
3 BJ Benin 16 16 0
4 BW Botswana 2 2 0
5 BF Burkina Faso 23 24 1
6 BI Burundi 43 43 0
7 CV Cabo Verde 3 3 0
8 CM Cameroon 38 37 1
9 CF Central African Republic 52 52 0
10 TD Chad 48 48 0
11 KM Comoros 26 29 3
12 CD Congo 42 41 1
13 CI C?te d’Ivoire 21 25 4
14 CG Democratic Republic of Congo 46 47 –1
15 DJ Djibouti 37 35 2
16 EG Egypt 24 21 3
17 GQ Equatorial Guinea 47 46 1
18 ER Eritrea 50 49 1
19 ET Ethiopia 31 26 5
20 GA Gabon 32 30 2
21 GM Gambia 35 34 1
22 GH Ghana 8 9 1
23 GN Guinea 41 42 1
24 GW Guinea-Bissau 44 45 1
25 KE Kenya 12 13 1
26 LS Lesotho 15 15 0
27 LR Liberia 28 31 3
28 LY Libya 51 51 0
29 MG Madagascar 34 36 2
30 MW Malawi 17 19 2
31 ML Mali 25 27 2
32 MR Mauritania 40 40 0
33 MU Mauritius 1 1 0
34 MA Morocco 14 10 4
35 MZ Mozambique 22 23 1
36 NA Namibia 5 6 1
37 NE Niger 27 28 1
38 NG Nigeria 36 38 2
39 RW Rwanda 9 7 2
40 ST Sao Tome and Principe 11 12 1
41 SN Senegal 10 11 1
42 SC Seychelles 4 4 0
43 SL Sierra Leone 30 33 3
44 SO Somalia 54 54 0
45 ZA South Africa 6 5 1
46 SS South Sudan 53 53 0
47 SD Sudan 49 50 1
48 SZ Swaziland 29 22 7
49 TZ Tanzania 18 17 1
50 TG Togo 33 32 1
51 TN Tunisia 7 8 1
52 UG Uganda 19 18 1
53 ZM Zambia 13 14 1
54 ZW Zimbabwe 39 39 0
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Figure 1: Plot of Equal Weight Rankings v. IIAG Rankings.

Y = XV. Furthermore, the variance of the j-th column of Y is the j-th eigenvalue

λj, j = 1, . . . , p. If p > n, as is the case here, it can also be shown that the last

p−n = 95− 54 = 41 eigenvalues are zeros, which means that each of the last 41 PCs

have zero variance. Accordingly, the total variance of the variables in X is equal to

the total variance of the first 54 variables in Y. Thus we can use the first 54 variables

in Y instead of X without loss in the variance. Further reduction is possible if the

variables in X are highly correlated but with some loss of the variance. For example

if we decide to keep only k << 54 PCs, then the total variance of the first k variables

in Y accounts for ∑k
j=1 λj∑54
j=1 λj

× 100% (6)

of the total variance in X. For example for the 2016 data, the first k = 2 components

account for 44% of the total variance, whereas the first k = 5 components account for

66%, the first k = 20 components account for 98%, and the first k = 24 components

account for 100% (this is because λ25 = 0).

Cairo University – Institute of Statistical Studies and Research 70



The 52th Annual Conference of Statistics, Computer Sciences and Operation Research 25–27 Dec., 2017

10 20 30 40 50 60 70 80

10
20

30
40

50
60

70
80

Plot of PCI v. EWI

EWI

P
C

I

Figure 2: Scatter Plot of CPI v. EWI of the 2016 African Governance Data.

The steps for computing an index based on the Principal Components (PCI) are:

1. Compute the ordered eigenvalues (λ1, . . . , λp) and corresponding eigenvectors

V = (V1, . . . , Vp) of the matrix XTX.

2. Set α = V1 and compute U = Xα. If the correlation between U and EWI is

negative, then replace U by −U.

3. The PCI scores can then be transformed to an index like measure by

CPIi = min(EWI) +
Ui −min(U)

Range(U)
× Range(EWI), (7)

so that CPI will have the same range as the EWI.

4. Rank countries according to CPI.

Figure 2 shows the strong linear relationship between PCI and EWI.
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3 Clustering Multivariate Composite Indices Data

Instead of computing a score and a rank of each country, we can group countries into

K groups such that the countries in one group are similar to each other but different

from the countries in other groups. Clustering methods can be used to achieve this

objective. There are numerous methods for clustering in the literature. Here we

consider two of the commonly used ones in practice: the K-Means Clustering and the

Hierarchical Clustering.

3.0.1 K-Means Clustering

One of the most commonly used clustering algorithm is the K-Means algorithm. It

can be described briefly as follows (Johnson and Wichern, 1992):

1. Choose the number of clusters, K.

2. Generate K random points and use them as cluster centers.

3. Assign each point to the nearest cluster center.

4. Compute the new cluster centers.

5. Repeat Steps 3 and 4 until some convergence criterion is met (usually that the

assignment hasn’t changed).

The K-Means algorithm is popular due to its simplicity and speed (it is suitable

for large data sets). But it has serious disadvantage. One needs to specify the desired

number of clusters K. As a rule of thumb K is approximately
√

n/2. More seriously,

from Step 2, the output is random, that is, it does not yield the same results with

each run. Also, it tries to minimize intra-cluster variance, but does not ensure a

global minimum. For these reasons we will consider here the hierarchical clustering

algorithm.

3.0.2 Hierarchical Clustering

There are several algorithms that fall under the class of hierarchical clustering algo-

rithms. One commonly used hierarchical clustering algorithms is the Agglomerative

method, which is briefly summarized as follows (Rousseeuw, 1987):
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1. Compute an appropriate distance (e.g., Euclidean distance) between every pair

of observations.

2. Assign each of the n observations to its own cluster.

3. Compute an appropriate distance (e.g., using Ward Method or Complete Link-

age distance) between every pair of clusters and merge the two closest clusters

into one cluster.

4. Repeat Step 3 until all n observations belong to one cluster.

5. Draw the Dendrogram (cluster tree) and from the tree form the K clusters.

Using the Agglomerative Hierarchical Clustering method on the 2016 African Gov-

ernance data without grouping, we obtain the dendrogram shown in Figure 3. From

the dendrogram, one can conclude that the appropriate number of clusters (groups)

is 5. The five clusters (groups) are shown within the five rectangular boxes. The

countries in each of the 5 groups are given in Table 3.

Figure 4 shows the scatter plot of the Hierarchical Cluster grouping versus the

IIAG rankings of the 54 countries in 2016. The plot shows some similarities but

also some substantially different rankings of the countries. The top seven countries

according to the IIAG are all in the Group 1 (the highest ranked group). Similarly,

the four lowest ranked countries according to the IIAG rankings are all in the lowest

ranked Group 5. However, Sudan (SD) with rank 49 was placed in Group 5 whereas

Eritrea (ER) with rank 50 was placed in Group 4. Also, Egypt (EG) with rank 24

was placed in Group 2 surpassing many countries with better IIAG rankings. Perhaps

the most surprising result is that Sao Tome and Principe (ST), which is the eleventh

top ranked country by IIAG, is placed in the second lowest Group 4.

Figure 5 compares the Equal Weight rankings (see Table 2) with the Hierarchical

Cluster rankings. We see here also that there are some similarities and some differ-

ences. The six top ranked countries are placed in the highest Hierarchical Cluster

Group 1. Similarly, the five lowest ranked countries are placed in the lowest Hierar-

chical Cluster Group 5. But there are many differences. For example, Tunisia (TN),

which is ranked 8th, is placed in Group 1 ahead of Rowanda (RW), which is ranked

7th.
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Figure 3: Dendrogram for the 2016 African data without grouping.
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Table 3: Results of Hierarchical Clustering for the 54 Countries in 2016.
IIAG HC IIAG HC

Country Ranks Groups Country Ranks Groups
Botswana 2 1 Uganda 19 3
Cabo Verde 3 1 Zambia 13 3
Mauritius 1 1 Angola 45 4
Namibia 5 1 Burundi 43 4
Seychelles 4 1 Cameroon 38 4
South Africa 6 1 Chad 48 4
Tunisia 7 1 Comoros 26 4
Algeria 20 2 Congo 42 4
Egypt 24 2 D. R. of Congo 46 4
Morocco 14 2 Djibouti 37 4
Rwanda 9 2 Equatorial Guinea 47 4
Benin 16 3 Eritrea 50 4
Burkina Faso 23 3 Gabon 32 4
Cote d’Ivoire 21 3 Gambia 35 4
Ethiopia 31 3 Guinea 41 4
Ghana 8 3 Guinea-Bissau 44 4
Kenya 12 3 Mauritania 40 4
Lesotho 15 3 Nigeria 36 4
Liberia 28 3 Sao Tome & Principe 11 4
Madagascar 34 3 Swaziland 29 4
Malawi 17 3 Togo 33 4
Mali 25 3 Zimbabwe 39 4
Mozambique 22 3 Cent. African Republic 52 5
Niger 27 3 Libya 51 5
Senegal 10 3 Somalia 54 5
Sierra Leone 30 3 South Sudan 53 5
Tanzania 18 3 Sudan 49 5
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Figure 4: Plot of Hierarchical Cluster Rankings v. IIAG Rankings.
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4 Summary and Conclusions

The contributions of this paper can be summarized as follows:

1. As an alternative methodology to computing composite indices, we propose the

use of clustering methods to group objects or countries into K groups such

that the countries in one group are similar to each other but different from

the countries in the other groups. The use of clustering avoids two issues with

composite indices, that is, the need to group variables/indicators by experts

and the need to compute the standard errors. Countries in the same group are

taken to be similar (having approximately the same rank) and countries that

are classified into different groups are interpreted as having different ranks.

2. Different ways of ranking the countries are compared: The IIAG rankings, the

Equal Weight rankings, the Principal Components Index rankings, and the Hi-

erarchical Cluster rankings. These methods provide different rankings. Experts

in the relevant domains can use these results and decide on which method gives

appropriate rankings based on their theoretical understanding of the domain of

interest (e.g., African governance for the African governance data).

References

1. Abd ElAziz, T. E. R. (2017), “Generalizing Almost First Order Dominance

to the Multidimensional Case with Application on Poverty in Egypt,” Ph.D.

Thesis, Faculty of Economics and Political Science, Cairo University.

2. Abo Elazm, H. F., (2017), “Measuring Happiness Among Youth (18–29 Years)

in Egypt in 2009,” M. Sc. Thesis, Faculty of Economics and Political Science,

Cairo University.

3. Bandura R. (2008), “A Survey of Composite Indices Measuring Country Perfor-

mance,” United Nations Development Program, Office of Development Studies.

4. Billor, N., Hadi, A. S., and Velleman, P. F. (2000), “Blocked Adaptive, Com-

putationally-Efficient outlier Numerator,” Computational statistics and data

analysis, 34, 279–298.

Cairo University – Institute of Statistical Studies and Research 77



The 52th Annual Conference of Statistics, Computer Sciences and Operation Research 25–27 Dec., 2017

5. Cronbach, L. J. (1951),“Coefficient alpha and the internal structure of tests,”

Psychometrika, 16, 297–333.

6. Decanco, K., and Lugo, A. M. (2013)“Weights in multidimensional indices of

well-being ( An overview),”Econometric Reviews, 32, 7–34.

7. Dobbie, M. J., and Dail, D. (2013), “Robustness and sensitivity of weighting

and aggregation in constructing composite indices,” Ecological Indicators, 29,

270–277.

8. Donders, A. R. T., Van der Hijden, G. J. M. G., Stijen, T., and Moons, K. O.

M., (2006), “ Review: A gentle introduction to imputation of missing values,”

Journal of Clinical Epidemiology, 59, 1087–1091.

9. Efron, B. and Tibshirani, R. (1993), “An Introduction to Bootstrap,” Chapman

and Hall: New York.

10. Johnson, R. A., and Wichern, D. W. ( 1992), “Applied Multivariate Statistical

Analysis,” New Jersey: Prentice Hall.

11. Jolliffe, I. T., (2002), “Principle Components Analysis,” Springer: New York.

12. Organization for Economic Co-Operation and Development (OECD), (2008),

“Handbook on Constructing Composite Indicators - Methodology and User

Guide,” OECD.

13. Rabea, S. A. R. (2017), “Measuring Child Wellbeing in Egypt Using Micro-

Data,” M.Sc. Thesis, Faculty of Economics and Political Science, Cairo Uni-

versity.

14. Rocke, D.M., and Woodruff, D. L., (1996), “Identification of Outliers in Multi-

variate Data,” Journal of the American Statistical Association, 91, 1047–1061.

15. Rousseeuw, P. J. (1987), “Silhouettes: A Graphical Aid to the Interpretation

and validation of cluster analysis,” Journal of Computational and Applied Math-

ematics, 20, 53–65.

Cairo University – Institute of Statistical Studies and Research 78



The 52th Annual Conference of Statistics, Computer Sciences and Operation Research 25–27 Dec., 2017

16. Rousseuw, P. J., and Van Driesse, K., (1999), “A Fast Algorithm for Minimum

Covariance Determinant Estimator,” Technometrics, 41, 212–223.

List of Sites:

17. Al Maktoum Foundation http://WWW.mbrf.ae, Last access 5/12/2017.

18. http://old.usc.ac.ir/IPPWebV1C035/TemplateFileFolder/10-8-2013/Original

Folder/ 0a6e29c4-1fa6-4496-a362-000f0851d4fc indices 2008 bandura.pdf.

Last access 5/12/2017.

19. IIAG: http://www.moibrahimfoundation.org, Last access 5/12/2017.

Cairo University – Institute of Statistical Studies and Research 79



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

80 

 

Review: Conditional and Unconditional AR (1) Model 
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Abstract 
 

 In this paper, a literature of conditional and unconditional autoregressive 

model AR (1) will be discussed and explained which estimator is the best for 

application. 

 

Keywords: First order autoregressive, Ordinary least squares, Maximum likelihood, 

Weighted symmetric. 

 

1. Introduction 
 

There are some similar aspects between autoregressive model and linear 

regression model, where      is the dependent variable, while                   are 

the independent variables, and    is considered to be the error term in autoregressive 

model. On the other hand, there is a difference between the two models; where the 

independent variables in auto-regressive model are random and correlated and there is 

another difference that the initial value      in AR model, this problem summarized in 

the first term of error (    , because the value of    depends on the initial value    and it 

cannot be estimated from the available observations            , but if       the 

effect of    will be negligible and so it will tend to zero. So there are different methods 

of estimation applied with the autoregressive models when    is fixed, this method of 

estimation is called conditional estimation and when     is stochastic 
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and    (  
  

    
)   this method of estimation is called unconditional estimation    

[Sharawy (2005)]. 

 The review is divided into two parts: the first part introduces a literature review 

of conditional AR (1) model, the second part introduces a literature review of 

unconditional AR (1) model.  

 

2. Conditional AR (1) Model 

Dickey and Fuller (1979) introduced the first order autoregressive model AR(1) 

which is defined as 

                (1) 

 

Where         ,     is fixed constant, and         N       .They investigated the 

properties of the estimator   using the ordinary least squares method (OLS) under the 

assumption that   = ±1. They derived the limit distribution of the estimator of   . The 

results of Monte Carlo simulation indicated that tests based on the estimated    were 

more powerful for tests against stationarity than the  ̂ statistics. 

 Fuller and Hasza (1979) investigated an estimator for AR (1) model 

                  (2) 

 

Where          ,      is fixed constant, and        N       . They studied 

alternative predictors for stationary and non-stationary models using the Monte Carlo 

method. They showed that the OLS predictor is unbiased for symmetric error 

distributions for AR (1) model.  

Fujikoshi and Ochi (1984) introduced the AR (1) model which is defined in (1) 

Where               and   is an unknown parameter,  | |     and 

       N        . They derived an asymptotic expansion of the distribution of 
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Maximum likelihood (ML) estimator based on T observations for the AR (1) normal 

model up to the term of order    .  

Dickey, et al. (1984) proposed the simple weighted symmetric (SWS) estimator 

for AR (1) model without constant as defined in (1). Where t=1,2,…,n and      is fixed 

constant,        N       . The SWS estimator of   is given by 

 ̂     [      
    

   ∑  
 

   

   

]

  

∑      

 

   

 

 

 Breton and Pham (1989) introduced an estimator for the AR (1) model without 

constant as defined in (1). Where                    is a real parameter and 

        N        .They obtained the exact formula for the bias of estimator and derived 

the asymptotic bias using OLS and ML. 

Park and Fuller (1995) introduced a weighted symmetric (WS) estimator for 

AR(1) model without constant as defined in (1). Where          ,       N         

and     is fixed constant. Under the stationary condition, that is, | |    could have a 

backward representation of the autoregressive time series. That is, 

                                    (3) 

 

The WS estimator of   denoted by   ̂   , is derived by minimizing the following 

function 

               ∑            
 

 

   

 ∑                   
 

   

   

  

 

The WS estimator for AR (1) as follows: 

 

 ̂   
∑       

 
   

∑   
     

      ∑   
  

   

 

 

 Shenton and Vinod (1995) conducted closed forms for asymptotic bias and 

variance for AR (1) model without constant as defined in (1) with unit roots and with 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TYH-3YYV237-F&_user=8356866&_coverDate=07%2F31%2F1995&_alid=1034243267&_rdoc=88&_fmt=high&_orig=search&_cdi=5619&_sort=r&_docanchor=&view=f&_ct=2322&_acct=C000050221&_version=1&_urlVersion=0&_userid=8356866&md5=07cfb88f561877f405cda5b10d22fdca
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TYH-3YYV237-F&_user=8356866&_coverDate=07%2F31%2F1995&_alid=1034243267&_rdoc=88&_fmt=high&_orig=search&_cdi=5619&_sort=r&_docanchor=&view=f&_ct=2322&_acct=C000050221&_version=1&_urlVersion=0&_userid=8356866&md5=07cfb88f561877f405cda5b10d22fdca
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zero initial value. They provided the closed- form for the asymptotic bias and variance 

of ML estimator as follows;  

 ̂  
∑       

 
 

∑   
    

 

 

Where        N        and | |   . Numerical accuracy up to six significant digits 

was achieved for sample sizes when n > 100.  

Ali (2002) investigated the finite sample distribution of the OLS estimator of the 

autoregressive parameter in AR (1) model without constant as defined in (1), obtained a 

uniform asymptotic expansion for the distribution applicable to both stationary and 

non-stationary cases, used three cases of initial values    , where      is fixed,    

     is constant and    is stochastic.  

Provost and Sanjel (2005) investigated the estimator of the coefficient of AR (1) 

model as defined in (1). Where                        N        and | |   . 

They compared estimator of the parameter of AR (1) model using the OLS, modified 

least squares (MLS), the Yule-Walker, and Burg’s estimators. They showed that the 

MLS estimator is the least biased and the OLS and Burg’s estimators have similar 

means and variances for any n > 10. 

Youssef (2008) introduced an estimator for the AR (1) model with unit root as 

defined in (2).Where          ,        N       .He compared the OLS, MLS, WS, 

modified weighted symmetric (MWS), and ML estimators for AR (1) in the case of unit 

root and he studied it using Monte Carlo method, to see how well the estimators and the 

predictors performed on different samples sizes. The Monte Carlo simulation results 

suggested that the MLS estimator performed well, in the sense of less biased and MSE, 

in small and large sample size. Therefore, he recommend to use MLS to estimate the 

unit roots.  

 Also Youssef, et al (2012) introduced a comparison between some methods of 

estimation, such as (OLS), (MLS), (WS), (MWS) and unconditional maximum 

likelihood (UML) for AR (1) model as defined in (2).Where          , 
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       N       . Also, the properties of OLS estimator were discussed. A comparative 

study between these methods was considered in the case of unit root and explosive time 

series, using Monte Carlo simulation. They concluded that the estimator of MLS 

method was the best one among other estimators for small and medium sample sizes, 

while UML was the best one for large sample size. 

El-Sayed et al (2015) proved the linearization and the unbiasedness of the 

estimated parameter of AR (1) model without constant as defined in (1) and (3) using 

WS method, where           ,         N        , and | |    . 

 

3. Unconditional AR(1) Model 

Box and Jenkins (1976) investigated ML estimator of the parameter for AR(1) 

model as defined in (1). They showed that there is no direct analytical formula in terms 

of series data when derive the logarithmic of unconditional maximum likelihood 

function (4), so the following function has to be solving by one of numerical methods. 

        
 

 
         

 

 
     

     
 

   
[  

        ∑          
 

 

   

] 

 

     

(4) 

They showed that the fundamental reason in the absence of such formula due to the 

presence of quantity          in the logarithmic function, so assumed that the effect 

of            will be negligible and so it will tend to zero if        Then the 

logarithm of likelihood function can be written in approximate way as the follow.  

             
 

 
         

 

   
[  

        ∑          
 

 

   

] 

And they obtain the UML estimator as follows; 

 

 ̂    
∑       

 
   

∑     
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They concluded that the estimator  ̂    is the same as the unconditional ordinary 

least squares (UOLS) estimator  ̂    . 

 Hasza (1980) derived approximate estimator for AR (1) for           

and showed that there is a root in each of interval         ,        , and        

by using ML. If    is stationary, then the estimator for AR(1) for    is a root of 

the following cubic equation  

 

        
     

         

 

Where  

   [
   

 
] ∑   

 

   

   

           [
   

 
]∑      

 

   

     ∑   
 

   

   

 
 

 
 ∑  

 

 

   

           ∑      

 

   

 

  

 Shin and Fuller (1998) proposed a Likelihood ratio test based on UML 

estimation for autoregressive moving average (ARMA) that may contained an AR unit 

root, and this was considered as an extension of the work of Hasza (1980). They 

showed that the limiting distribution of normalized ML estimator of the unit root was 

the same as the estimator for AR (1) model.  

El-Sayed, et al. (2017) investigated a closed form of the bias of the parameter 

using UML of AR(1) model as defined in (1) Where            ,       N        , 

assumed that    is      
  

    
   under the stationarity condition | |   , which is 

considered as an extension of Box and Jenkins (1976). Moreover, the consistency of the 

estimated parameter has been proved. 
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4. Conclusion  

 

Based on the previous review, the following points can be presented, as;  

 For AR (1) model with unit root problem, the MLS method was the best one among 

other estimators for small and medium sample sizes, while UML method was the 

best one for large sample size [Youssef (2008)] and [Youssef, et al (2012)]. 

 For AR (1) model with explosive problem, the UML method which considered the 

only method of estimation that can be used in this case [Youssef, et al (2012)]. 

 For stationary AR (1) model a closed form of the bias using UML as the method 

estimation has been derived [El-Sayed, et al. (2017)].  

 

References 

 

1. Ali, M.M. (2002). Distribution of The Least Squares Estimation in a First Order 

Autoregressive Model. Econometric Reviews, 21(1), 89-119. 

2. Box, G. E. P. and Jenkins, G. M. (1976). Time series analysis forecasting and 

control. San Francisco, Holden Day  

3. Breton, A. L. and Pham, D. T. (1989). On the bias of the least squares estimator for 

the first order autoregressive process. Ann. Inst. Statist. Math. 41(3), 555-563. 

4. Dickey, D.A. and Fuller, W.A.  (1979). Distribution of the Estimators for 

Autoregressive Time Series with a Unit Root. JASA, 74(366), 427-431. 

5. Dickey, D. A., Haszaand, D. P. and Fuller, W. A. (1984). Testing for unit roots in 

seasonal time series, JASA, 79, 355-367. 

6. El-Sayed, S.M., El-Sheikh, A. A. and Issa, M. K. A. (2015). Weighted Symmetric 

Estimators of Autoregressive Models. Far East Journal of Advances and 

Applications in Statistics, 47(2), 145-152. 

7. El-Sayed, S.M., El-Sheikh, A. A., Issa, M. K. A. and Azmy, H.F.M.A (2017). A 

Closed Form of Biased AR (1) Model. Far East Journal of Advances and 

Applications in Statistics, 50(3), 191-199. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

Cairo University-Institute of Statistical Studies and Research 

87 

 

8. Fujikoshi, Y. and Ochi, Y. (1984). Asymptotic Properties of the Maximum 

Likelihood Estimate in the First Order Autoregressive Process. Ann. Inst. Statist. 

Math. P.A, 119-128.  

9. Fuller, W.A. and Hasza, D.P. (1979). Predictors for the First-Order Autoregressive 

Process. Journal of Econometrics, 13, 139-157.  

10. Hasza, D.P. (1980). A Note on Maximum Likelihood Estimation for the First Order 

Autoregressive Process. Communication in Statistics, Theory and Methods, 9 (13), 

1411-1415. 

11. Park, H. and Fuller, W.A. (1995). Alternative Estimators and Unit Root Tests for 

the Autoregressive Process. Journal of Time Series Analysis. 16, 415-429. 

12. Provost, S.B. and Sanjel, S. (2005). Inference About the First Order Autoregressive 

Coefficient. Communication in Statistics-Theory and Method, 34(5), 1183-1201. 

13. Sharawy, S.M. (2005). An Introduction of Modern Time Series Analysis. Scientific 

Research Centre, Faculty of Science, King Abd-Elaziz University, Jeddah, Kingdom 

of Saudi Arabia.     

14. Shenton. L.R. and Vinod, H.D. (1995). Closed  Forms  for  Asymptotic  Bias and 

Variance  in  Autoregressive Models  with  Unit  Roots, Journal  of Computational  

and  Applied  Mathematics.  61, 231-243. 

15. Shin, D.W. and Fuller, W.A. (1998). A unit Root Tests Based on Unconditional 

Maximum Likelihood Estimation for the Autoregressive and Moving Average. 

Journal of Time Series Analysis, 19(5), 591-599.  

16. Youssef, A. H. (2008). A New Estimator for the Unit Root. Journal of Statistical 

Computation and Simulation, 78, 515 – 526. 

17. Youssef, A. H., El-Sheikh, A. A and Issa, M. K. A. (2012). A Comparison of 

Estimators for the First Order Autoregressive Process with a Unit Root. Far East 

Journal of Theoretical Statistics, 41(2), 133-147. 



The 52nd Annual Conference on Statistics, Computer Sciences and Operation Research 25-27 Dec,2017 

 

Cairo University-Institute of Statistical Studies and Research 

 

88 

 

Estimation of Ranked Set Sampling Methods : Comparative Study  

Nasr I. Rashwan
1
and Nuran M. Al-Mawan
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Abstract :  

      In environmental monitoring and assessment, the main focus is to achieve observational 

economy and to collect data with unbiased, efficient and cost effective sampling methods. 

Ranked set sampling (RSS) is one traditional method that is mostly used for accomplishing 

observational economy. In this article, quartile double ranked set sampling (QDRSS) is 

compare to different ranked set sampling methods which are useful to estimate the population 

mean based on simple random sampling (SRS) method. When the underlying distributions are 

symmetric and asymmetric, it turns out that quartile double RSS (QDRSS) produce unbiased 

estimator is more efficient than SRS, paired RSS (PPRSS), extreme RSS (ERSS), median 

RSS (MRSS), double RSS (DRSS), quartile RSS (QRSS), percentile RSS (PRSS), paired 

double RSS (PPDRSS) and RSS based on the sample size. It is shown that, the variance of the 

mean estimator under QDRSS is always less than the variance of the mean estimator based on 

SRS and the other methods.  

Keywords:  

Ranked set sampling; Paired ranked set sampling; Extreme ranked set sampling; Median 

ranked set sampling; Double ranked set sampling; Quartile ranked set sampling; Percentile 

ranked set sampling; Quartile double ranked set sampling; Paired double ranked set sampling; 

Relative precision.  

1. Introduction  

     There are many sampling methods that can be used in surveys of natural resources in 

agriculture, biology, environmental management, forestry, etc. The main objective of 

whatever sampling method is used is to obtain precise estimates of population parameters 

with minimum cost and expenditure. One method is ranked set sampling (RSS). RSS becomes 

an efficient alternative to simple random sampling (SRS) when taking exact measurements of 

selected units is very costly whereas ranking a small set of selected units is cheap. Ranking 

may be visually with respect to the study variable or by any inexpensive method. McIntyre [10] 

was the first to suggest the RSS method for estimation of pasture and forage yields. 

McIntyre’s goal was to maintain the unbiased of SRS while effectively incorporating into the 

estimates the outside information provided by visual inspection. Takahasi and Wakimoto [21] 

developed the theory of RSS procedure under the assumption of perfect ranking. Dell and 

Clutter [5] showed that the mean estimator under imperfect RSS remains an unbiased estimator 
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of population mean. Patil et al. [16] compared the mean estimator based on perfect and 

imperfect rankings with the SRS based regression estimator of population mean. Muttlak [11] 

and Muttlak [12] introduced paired ranked set sampling (PPRSS) and median ranked set 

sampling (MRSS) schemes for estimation of population mean, respectively. PPRSS can be 

used when it is difficult to select a large number of units from the population of interest. 

Samawi et al. [19] suggested using extreme ranked set sampling (ERSS) to estimate the 

population mean if the underlying distribution is symmetric and it is more efficient that the 

SRS estimator. Muttlak [13] extended the work of Patil et al. [16] and showed that the mean 

estimator under MRSS is more efficient than the mean estimators with SRS and RSS. Al-

Saleh and Al-Kadiri[1] suggested double ranked set sampling method (DRSS) for estimating 

the population mean. They showed that the sample mean based on DRSS is more efficient 

than the sample mean with RSS. Muttlak [14, 15] proposed quartile ranked set sampling (QRSS) 

and percentile ranked set sampling (PRSS) for estimating the population mean. Al-Saleh and 

Al- Omari [2] introduced quartile double ranked set sampling (QDRSS) procedure for 

estimating the population mean. Haq et al. [7] suggested paired double ranked set sampling 

(PPDRSS) for estimating the population mean. The main advantage of using PPDRSS over 

DRSS is that it requires less number of identified units as compared with DRSS. This help in 

reducing the time and cost that is involved in the ranking process.  

In this paper, quartile double ranked set sampling (QDRSS) method is compared with the 

other ranked set sampling methods. It is shown that for the probability distributions 

considered in this study, QDRSS unbiased estimator has less variance than all the other 

methods. Computer simulation results are given to compare the efficiency for the estimators 

based on SRS with its counterparts RSS, PPRSS, ERSS, MRSS, QRSS, PRSS, DRSS, 

QDRSS and PPDRSS.  

2. Ranked set sampling methods  

     This section is concern with methods of ranked set sampling given a definition of each 

method and defined the mean and the variance of each case in the methods.  

Let X1, X2, .., Xn be a random sample with probability density function f(x)with mean μ and 

variance σ2. Let X1(1:n ), X2(1:n ), .., Xn (1:n ); X1(2:n ), X2(2:n ), ..., Xn (2:n ) ; ... ; X1(n :n ), X2(n :n ), ..., Xn (n :n ) be 

independent random variables all with the same cumulative distribution function F(x). Let 

X i (i :n ) denotes the i th order statistic from the i th  sample of size n ( i=1, 2, ..., n).The cycle may 

be repeated m times to get mn units. Let X (i :n )j denotes the j th cycle of size m (j= 1, 2, ..., m). 

To understand the calculation in the study assume the cycle is repeated once ; i.e. m = 1.The 

variance or the mean square error of the sample means for the RSS, PPRSS, ERSS, MRSS, 

QRSS, PRSS, DRSS, QDRSS and PPDRSS were calculated using the moments of the order 

statistics for the distributions considered in the study ( see Harter and Balakrishnan [8] and 
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Balakrishnan and Chen [3]). The relative efficiency (RE) of estimating the population mean 

using any of the RSS based methods with respect to the usual estimator using SRS is defined 

as [14]  

  ( ̅     ̅     )  
   ( ̅   )

   ( ̅     )
 

Here  ̅SRS and  ̅RSS
, 
s are both unbiased estimators. In case of biased estimator, the variance is 

replaced by the MSE of the estimator where [17]  

MSE( ̅RSS
, 
s) = Var( ̅RSS

, 
s) + [E( ̅RSS

, 
s −  μ)]2.  

2.1. Ranked set sampling  

      The original idea of ranked set sampling (RSS) was introduced by McIntyre’s [10]. Ranked 

set sampling is a methodology which can improve the efficiency of techniques such as 

estimation and confidence intervals without increasing the number of substantial 

observations. It uses additional information from the population to provide more structure to 

the data collection process and decreases the likelihood of an unrepresentative sample. In 

addition, it is designed to minimize the number of measured observations required to achieve 

the desired precision in making inferences. The RSS scheme can be described as follows : In 

order to draw a sample of size n, we identify n2 units from the target population. The n units 

in each sample are ranked visually or by any inexpensive method with respect to the variable 

of interest. From the first set of n units, the smallest ranked unit is measured. From the second 

set of n units, the second smallest ranked unit is measured. The process is continued until 

from the nth set of n units the largest ranked until is measured. The estimator of the 

population mean for RSS of size n is given by  

 ̅RSS = 
 

 
∑   
 
    ,, 

with variance 

 Var( ̅RSS) = 
 

  
∑   (   )
 
   , where     ( (   )   (   ))

   = σ2 −  ∑ ( (   )   )
  

   .  

The RE for the symmetric and asymmetric distributions are  

 

  ( ̅     ̅   )  
   ( ̅   )

   ( ̅   )
   

2.2. Paired ranked set sampling  

     Muttlak [11] introduced paired ranked set sampling (PPRSS) procedure for estimating the 

population mean. PPRSS procedure is explained as follows: for even sample size n,  identify 

  sets each of size n from the target population. Each sample is ranked in itself as in ranked 

set sampling design. Select the smallest and largest ranked units from the first set. Similarly, 

select the second smallest and second largest ranked units from the second set. The procedure 

continues, then 
 

 
th and 

   

 
 th ranked units are selected from the last set. Similarly, for odd 

sample size n,  identify 
   

 
 sets each of size n from the target population. Each sample is 

ranked in itself as in ranked set sampling design. Select the smallest and largest ranked units 
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from the first set. Similarly, select the second smallest and second largest ranked units from 

the second set. The procedure continues, then the 
   

 
th ranked units are selected from the last 

set. The sample means under PPRSS for even and odd n are given below:[11]  

 ̅PPRSSE = 
 

 
(∑   (   )  

 

 

   
∑   (       ))
 

 

   
 

and  ̅PPRSSE = 
 

 
(∑   (   )  

   

 

   
∑   (       ))
   

 

   
  

 

Both  ̅PPRSSE and  ̅PPRSSO are unbiased estimators. The variances of Var( ̅PPRSSE) and 

Var( ̅PPRSSO) respectively, are  

Var( ̅PPRSSE) =  
 

  
(∑   (   )  

 

 

   
∑   (       ))
 

 

   
,  

Var( ̅PPRSSO) =  
 

  
(∑   (   )  

   

 

   
∑   (       ))
   

 

   
. 

The RE for the symmetric distribution is  

  ( ̅     ̅     )  
   ( ̅   )

   ( ̅     )
 ,  

and   ( ̅     ̅     )  
   ( ̅   )

   ( ̅     )
 for asymmetric distribution.  

2.3. Extreme ranked set sampling  

     Samawi et al. [19] used extreme ranked set sample (ERSS) in case of even sample size with 

is easier to use than the usual RSS procedure to estimate the population mean. ERSS 

procedure is explained as follows: for even sample size n,  identify n2 units from the target 

population. Each sample is ranked in itself as in ranked set sampling design. Select the 

smallest ranked unit X(1) from first 
 

 
 sets and the largest ranked unit X(n ) from the other 

 

 
 sets. 

Similarly, for odd sample size n,  select the smallest ranked unit X(1) from first 
   

 
sets. Select 

the largest ranked unit X(n ) from second 
   

 
sets and the median with rank 

   

 
 from the 

remaining set. The sample means under ERSS depending on even (E) and odd (O) sample 

sizes are, respectively, given by [19]  

 ̅ERSSE  = 
 

 
(∑   (   )  

 

 

   
∑   (   ))
 
  
 

 
  

 

and  ̅ERSSO = 
 

 
(∑   (   )  

   

 

   
∑   (   )    (   
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)    

  
   

 
  

   

Both  ̅ERSSE and  ̅ERSSO are unbiased estimators. The variances of Var( ̅ERSSE) and Var( ̅ERSSO) 

respectively, are  

Var( ̅ERSSE) =  
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                   Var( ̅ERSSO) =  
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          (2.1)  

The RE for the symmetric distribution is  

  ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
 ,  

and   ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
  for asymmetric distribution.  

2.4. Median ranked set sampling  
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     Muttlak [12] introduced Median ranked set sampling (MRSS) procedure for estimating the 

population mean. MRSS procedure is explained as follows: for even sample size n,  identify 

n2units from the target population. Each sample is ranked in itself as in ranked set sampling 

design. Select the 
 

 
th smallest rank from the first 

 

 
 sets and select the 

   

 
th smallest rank 

from the other 
 

 
 sets. Similarly, for odd sample size n, select the 

   

 
th smallest rank from all 

sets. The sample means under MRSS for even and odd n are given below:[7]  

 ̅MRSSE =
 

 
(∑   ( 

 
  )  

 

 

   
∑  

 (
   

 
)  )
) 

  
 

 
  

 

and  ̅MRSSO = 
 

 
(∑  

 (
   

 
  )
) 

   ,  

Both  ̅MRSSE and  ̅MRSSO are unbiased estimators. The variances of Var( ̅MRSSE) and 

Var( ̅MRSSO) respectively, are  

Var( ̅MRSSE) =  
 

  
(∑   ( 

 
  )  

 

 

   
∑   

(
   

 
  )
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, 

                                               Var( ̅MRSSO)   = 
 

  
(∑   

(
   

 
  )
) 

                                    (2.2)  

The RE for the symmetric distribution is  

  ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
 ,  

and   ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
   for asymmetric distribution.  

2.5. Double ranked set sampling  

     Al-Saleh and Al-Kadiri [1] introduced double ranked set sampling (DRSS) procedure for 

estimating the population mean. In order to select a double ranked set sample of size n, the 

experimenter needs to identify n3 units from the target population. This may be difficult when 

an epidemic breaks out in some area or in queuing problems when data arrive in batches of 

varying sizes. Moreover, there may be a shortage of experimental units or ranking is difficult, 

time consuming and costly, see Samawi [18] and Haq et al. [6]. In all such situations, the 

balanced DRSS cannot be conducted with full confidence or it is costly. The DRSS scheme 

can be described as follows: In order to draw a sample of size n, we identify n3 units from the 

target population. Randomly allocate these units to n set each of size n2. Apply RSS 

procedure to n sets in order to obtain n ranked set samples each of size n. Again apply the 

RSS procedure to these n ranked sets, each of size n, to obtain a double ranked set sample of 

size n. The estimator of the population mean for DRSS of size n is given by [7]  

 ̅DRSS= 
 

 
∑    
 
    ,, 

 

with variance  

Var( ̅DSS) = 
 

  
∑    (   )
 
   , where    (   )   ( (   )   (   ))

  .  

The RE for the symmetric distribution is  

  ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
 ,  

and   ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
for asymmetric distribution.  
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2.6. Quartile ranked set sampling  

     Muttlak [14] introduced quartile ranked set sampling (QRSS) procedure for estimating the 

population mean. QRSS procedure is explained as follows: for even sample size n,  identify n2 

units from the target population. Each sample is ranked in itself as in ranked set sampling 

design. Select the (q1(n + 1))th smallest ranked unit from the first 
 

 
 sets and select the 

(q3(n + 1))th smallest ranked unit from the other 
 

 
 sets where q1 = 0.25 and q3 = 0.75. 

Similarly, for odd sample size n,  select the (q1(n + 1))th smallest ranked unit from first 
   

 
 

sets. Select the (q3(n + 1))th smallest ranked unit from second 
   

 
sets and the median with 

rank 
   

 
 from the remaining set. The sample means under QRSS for even and odd n are 

given below:[14]  

 ̅QRSSE  = 
 

 
(∑   (  (   )  )  

 

 

   
∑   (  (   )  ))
 
  
 

 
  

 

 

and  ̅QRSSO = 
 

 
(∑   (  (   )  )  

   

 

   
∑   (  (   )  )    (   

 
  )
)    

  
   

 
  

  

Both  ̅QRSSE and  ̅QRSSO are unbiased estimators. The variances of Var( ̅QRSSE) and Var( ̅QRSSO) 

respectively, are  

                     Var( ̅QRSSE) = 
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                   (2.3)  

     Var( ̅QRSSO) = 
 

  
(∑   (  (   )  )  

   

 

   
∑   (  (   )  )   

 
(
   

 
  )
)    

  
   

 
  

             (2.4)  

The RE for the symmetric distribution is  

  ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
 ,  

and   ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
 for asymmetric distribution.  

2.7. Percentile ranked set sampling  

     Muttlak [15] introduced percentile ranked set sampling (PRSS) procedure with different 

value of 0 ≤ p ≤ 1 for estimating the population mean. PRSS procedure is explained as 

follows: for even sample size n,  identify n2 units from the target population. Each sample is 

ranked in itself as in ranked set sampling design. Select the (p(n + 1))th smallest ranked unit 

from the first 
 

 
 sets and select the (q(n + 1))th smallest ranked unit from the other 

 

 
 sets. 

Similarly, for odd sample size n,  select the (p(n + 1))th smallest ranked unit from first 
   

 
 sets. Select the (q(n + 1))th smallest ranked unit from second 

   

 
  sets and the median 

with rank 
   

 
 from the remaining set. The sample means under PRSS for even and odd n are 

given below:[15]  

 ̅PRSSE  = 
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and  ̅PRSSO = 
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∑   ( (   )  )    (   

 
  )
)    

  
   

 
  

  

Both  ̅PRSSE and  ̅PRSSO are unbiased estimators. The variances of Var( ̅PRSSE) and Var( ̅PRSSO) 

respectively, are  
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                      Var( ̅PRSSE) =  
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    Var( ̅PRSSO)   =
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              (2.6)  

The RE for the symmetric distribution is  

  ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
 ,  

and   ( ̅     ̅    )  
   ( ̅   )

   ( ̅    )
 for asymmetric distribution.  

2.8. Quartile double ranked set sampling  

     Al-Saleh and Al- Omari [2] introduced quartile double ranked set sampling (QDRSS) 

procedure for estimating the population mean. The QDRSS scheme can be described as 

follows : In order to draw a sample of size n, we identify n3 units from the target population. 

Randomly allocate these units to two sets each of size n2. Apply RSS procedure to n sets in 

order to obtain n ranked set samples each of size n. Apply the QRSS procedure to these n 

ranked sets, each of size n, to obtain a quartile double ranked set sample of size n. The sample 

means under QDRSS for even and odd n are given below:[2]  

 ̅QDRSSE  = 
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∑    (  (   )  ))
 
  
 

 
  

 

 

and  ̅QDRSSO = 
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Both  ̅QDRSSE and  ̅QDRSSO are unbiased estimators. The variances of Var( ̅QDRSSE) and 

Var( ̅QDRSSO) respectively, are  

                     Var( ̅QDRSSE) = 
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       Var( ̅QDRSSO) = 
 

 
(∑    (  (   )  )  

   

 

   
∑    (  (   )  )   

 
(
   

 
  )
)    

  
   

 
  

                

The RE for the symmetric distribution is  

  ( ̅     ̅     )  
   ( ̅   )

   ( ̅     )
 ,  

                          and   ( ̅     ̅     )  
   ( ̅   )

   ( ̅     )
 for asymmetric distribution. 

2.9. Paired double ranked set sampling  

     Haq et al. [7] introduced paired double ranked set sampling (PPDRSS) procedure for 

estimating the population mean. This method can be used as an alternative to DRSS when it , s 

difficult or time consuming or costly to identify n3 units from the target population, especially 

when there is a shortage of experimental units. The main steps involved in selecting PPDRSS 

of size n are as follows: for even sample size n,  identify 
  

 
 units from the target population. 

Each sample is ranked in itself as in ranked set sampling design. Randomly allocate these 

units to 
 

 
 set of size n2. Apply RSS procedure on each set in order to obtain 

 

 
 ranked set 

sample of size n. Now, apply PPRSS procedure on 
 

 
 set to get an even PPDRSS of size n. 

Similarly, for odd sample size n,  identify  
  (   )

 
 units from the target population. Randomly 
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allocate these units to 
   

 
 sets each of size n2. Apply RSS procedure on each set in order to 

obtain 
   

 
 ranked set samples each of size n. Now, apply PPRSS procedure on 

   

 
sets to get 

an odd PPDRSS of size n. The sample means under PPDRSS for even and odd n are given 

below:[7]  

 ̅PPDRSSE =
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and  ̅PPDRSSE  = 
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Both  ̅PPDRSSE and  ̅PPDRSSO are unbiased estimators. The variances of Var( ̅PPDRSSE) and 

Var( ̅PPDRSSO) respectively, are  

Var( ̅PPDRSSE) =  
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,  

Var( ̅PPDRSSO) =  
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. 

The RE for the symmetric distribution is  

  ( ̅     ̅      )  
   ( ̅   )

   ( ̅      )
 ,  

and   ( ̅     ̅      )  
   ( ̅   )

   ( ̅      )
 for asymmetric distribution. 

Lemma (i)Var( ̅MRSSO) ≤ Var( ̅ERSSO) for odd sample size (n).  

(ii) Var( ̅MRSSO) ≤ (  ̅QRSSO) for odd sample size (n).  

(iii)Var( ̅MRSSO) ≤ (  ̅PRSSO) for odd sample size (n).  

(iv) In PRSS if the value of p = 0.25, then Var( ̅PRSS) = Var( ̅QRSS) for each sample size, 

whether even or odd.  

Proof. To prove (i), using (2.1) and (2.2)  
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Remark that 
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( )) ≥ 0 , then  

Var( ̅MRSSO) ≤ Var( ̅ERSSO).  

(ii) using (2.4) and (2.2) ,  
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Remark that 
 

  
(
   

 
) (  ( (   ))   

 
( (   ))) ≥ 0, then  

Var( ̅MRSSO) ≤ Var( ̅QRSSO).  

(iii) using (2.6) and (2.2),  
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Var( ̅PRSSO) =  
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 Remark that  
 

  
(
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(  (   ))) ≥ 0, then  

Var( ̅MRSSO) ≤ Var( ̅PRSSO).  

(iv) If p = q1 = 0.25 and q = q3 = 0.75 and the sample size (n) is odd,  

from (2.7) and (2.8),  

Var( ̅QRSSO)   
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then  

Var( ̅QRSSE) = Var( ̅PRSSE),  

If p = q1 = 0.25 and q = q3 = 0.75 and the sample size (n) is even,  

from (2.3) and (2.5),  

Var( ̅QRSSE) −  
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 = 

Var( ̅PRSSE) −  
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∑   ( (   )  ))
 
  
 

 
  

                      

then  

Var( ̅QRSSO) = Var( ̅PRSSO).  

3. Simulation Study  

    Based on 30000 replications, a computer simulation is conduced to study the behavior of 

the efficiency of the sample mean using RSS, PPRSS, ERSS, MRSS, QRSS, PRSS with p = 

0.33 and 0.8, DRSS, QDRSS, PPDRSS with respect to SRS. The sample size n should be 

kept very small so that visual ranking errors will not destroy the gain in efficiency. Random 

observations are generated from (1) Standard normal distribution with (μ = 0, σ2 = 1) (2) Beta 

distribution with (α = 3, β = 3) (3) Logistic distribution with (α =  − 1, β = 1) (4) Exponential 

distribution with (λ = 1) (5) Gamma distribution with (α = 1, β = 
 

 
) (6) Weibull distribution 

with (λ = 1, k = 2),were generated by the (MATHEMTICA) package. Samawi and Muttlak [20] 

used 5000 replications in their paper because of that the replications were extended to be 

more than 5000.  

   The simulation results are summarized in list of figures from Figure 1 to Figure 6 for the 

performance of the samples means for the sample sizes n = 6, 9, 11 for one cycle (m = 1). The 

results of these figures show the relative efficiency (the ratio of the variances) of the 

estimators of the mean relative to SRS.  
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Figure 1 RE for standard normal distribution with (μ = 0, σ2 = 1)  

 

 

For  Standard Normal Distribution:  

 Regarding the sample size n, the efficiency of the mean estimators using the ranked 

set sampling methods increases as n increases for almost results.  

 Figure 1 shows that estimating the population mean using QDRSS is substantially 

more efficient than the other methods and ERSS is less efficient than the other 

methods.  

 For almost sample sizes, MRSS is more efficient than RSS, ERSS, QRSS and PRSS 

with (p = 0.33 and 0.8). While DRSS is more efficient than RSS because it  s a two 

stage of the RSS and give more accurate result.  

 The results for RSS, ERSS, MRSS, QRSS, PRSS with (p = 0.33 and 0.8) and 

PPDRSS are very close more than the results from PPRSS, DRSS and QDRSS.  

 The population mean estimator using DRSS is more efficient than the population 

mean estimator using PPDRSS.  
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Figure 2 RE for beta distributions with (α = 3, β = 3)  

For Beta Distribution:  

 Regarding the sample size n, the efficiency of the mean estimators using the ranked 

methods increases as n increases for almost results.  

 Figure 2 shows that estimating the population mean using QDRSS is more efficient 

than the other methods and ERSS is less efficient than the other methods.  

 For all the sample sizes, the results for RSS, ERSS, MRSS, QRSS and PRSS for 

(p = 0.33 and 0.8) are look constantly.  

 The population mean estimator using DRSS and QDRSS are more efficient than the 

population mean estimator using RSS and QRSS respectively.  

 

Figure 3 RE for logistic distribution with (α =  − 1, β = 1)  
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For Logistic Distribution:  

 Regarding the sample size n, the efficiency of the mean estimators using the ranked 

methods increases as n increases for almost results.  

 Figure 3 shows that estimating the population mean using QDRSS is substantially 

more efficient than the other methods and ERSS is less efficient than the other 

methods.  

 For almost sample sizes, MRSS is more efficient than RSS, ERSS, QRSS, PRSS with 

(p = 0.33 and 0.8) and PPDRSS. While DRSS is more efficient than RSS because it is 

a two stage of the RSS and give more accurate result.  

 The results for RSS, ERSS, MRSS, QRSS, PRSS with (p = 0.33 and 0.8) and 

PPDRSS are very close more than the results from PPRSS, DRSS and QDRSS.  

 

Figure 4 RE for exponential distributions with ( λ = 1)  

For Exponential Distribution:  

 Regarding the sample size n, the efficiency of the mean estimators using the ranked 

methods increases as n increases for almost results.  

 Figure 4 shows that estimating the population mean using QDRSS is substantially 

more efficient than the other methods and ERSS is less efficient than the other 

methods.  

 For almost sample sizes, MRSS is more efficient than RSS, ERSS, QRSS, PRSS with 

(p = 0.33 and 0.8), PPRSS and DRSS.  

 The results for RSS, ERSS, MRSS, QRSS, PRSS for (p = 0.33 and 0.8) and PPDRSS 

are very close more than the results from the other methods.  
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Figure 5 RE for gamma distribution with (α = 1, β  = 
 

 
)  

For Gamma Distribution:  

 This figure looks like figure 4 for all the methods because gamma distribution with 

shape parameter α = 1 and scale parameter β is an exponential (β) distribution.  

 Figure 5 shows that estimating the population mean using QDRSS is substantially 

more efficient than the other methods and ERSS is less efficient than the other 

methods.  

 For almost sample sizes, MRSS is more efficient than RSS, ERSS, QRSS, PRSS with 

(p = 0.33 and 0.8), PPRSS and DRSS.  

 The results for RSS, ERSS, MRSS, QRSS, PRSS for (p = 0.33 and 0.8) and PPDRSS 

are very close more than the results from the other methods.  

 

Figure 6 RE for weibull distribution with (λ = 1 , k = 2)  
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For Weibull Distribution:  

 This figure looks like figure 4 and figure 5 for all the methods because weibull (1, k) 

random variable is an exponential random variable with mean k. Both the gamma and 

weibull distributions can be seen as generalizations of the exponential distribution.  

 Figure 5 shows that estimating the population mean using QDRSS is substantially 

more efficient than the other methods and ERSS is less efficient than the other 

methods.  

 For almost sample sizes, MRSS is more efficient than RSS, ERSS, QRSS, PRSS with 

(p = 0.33 and 0.8), PPRSS and DRSS.  

 The results for RSS, ERSS, MRSS, QRSS, PRSS for (p = 0.33 and 0.8) and PPDRSS 

are very close more than the results from the other methods.  

 

 

4. Summary and Conclusions  

     In this article, A comparative study for RE of the sample mean using RSS, PPRSS, ERSS, 

MRSS, QRSS, PRSS with (p = 0.33 and 0.8), DRSS, QDRSS and PPDRSS with respect to 

SRS is discussed. Based on the simulation results from the comparative study, the findings 

may be summarized as follows:  

1. Regarding the sample size n, the efficiency of the mean estimators using the ranked 

set sampling methods increasing as the sample size n increasing, especially appear in 

symmetric distributions.  

2. All the ranked set sampling methods are more efficient than SRS, the results given in 

list of figures confirmed this fact.  

3. The QDRSS method is more efficient than the other methods which can called the 

best method for estimating the population mean.  

4. The ERSS method is less efficient than the other methods which can called the worst 

method for estimating the population mean, especially appear in asymmetric 

distributions.  
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  جودة توفيق نموذج الانحدار الخطى أثر مشكلة التجميع على 

 " " دراسة قياسية لمحددات القيمة السوقية لسعر السهم

 الخواجةمحمد مصطفى عبد المنعم 1

 نبيلة احمد سعد على  2

 المستخلص

والتى تنشأ نتٌجة ها نموذج الانحدار الخطى، التجمٌع أحد مشاكل القٌاس التى ٌتأثر بتعتبر مشكلة 
التجمٌعى والحصول على بٌانات تجمٌعٌة وإستخدامها فى تقدٌر النموذج وإتخاذ  الإهتمام بالسلوك

 نموذج الانحدار الخطى جودة توفٌقثر مشكلة التجمٌع على لأالوصول ٌمثل و القرارات من خلاله.
قد . والآثارتم استقراء العدٌد من الدراسات التى لخصت تلك حٌن ، وفى أحد أهداف الدراسة الحالٌة

محددات القٌمة السوقٌة لسعر السهم فى سوق بالتطبٌق على خلصت الدراسة إلى بعض تلك الآثار 
 .الأوراق المالٌة المصرٌة

معامل التحدٌد إذا تم تجمٌع البٌانات على زٌادة قٌم و ،ols انخفاض كفاءة مقدراتومن تلك الآثار 

مستوى  قٌم معامل التحدٌد إذا تم التجمٌع على مستوى الزمن. ولكن لم ٌتحدد أثر واضح للتجمٌع على
ٌُحسن التجمٌع على مستوى الزمن من قدرة نموذج الانحدار الخطى على كما . القطاعٌة تالوحدا

تنخفض ومن قدرة النموذج على التنبؤ.  القطاعٌة تالوحداالتنبؤ، بٌنما ٌضعف التجمٌع على مستوى 
دقة التنبؤات بٌنما تزداد دقة تنبؤات النموذج التجمٌعى الذى ٌعتمد على المجموع الكلى فى التجمٌع 

  التى تعتمد على أحد مقاٌس النزعة المركزٌة فى التجمٌع.

 الكلمات الدالية للبحث:

، قدرة الخطى ، دقة تنبؤات نموذج الانحدارالخطى الانحدارتجمٌع البٌانات، جودة توفٌق نموذج 
 .الخطى على التنبؤ، كفاءة مقدرات نموذج الانحدار الخطى نموذج الانحدار

 مقدمة -1

 كمتوسط، أو إجمالً عدة قٌم  إذا تم أخذ قٌمة واحدة فً السنة Aggregationالتجمٌع  ٌُطلق مصطلح
لً علاقات إنظرٌة التجمٌع بتحوٌل العلاقات التفصٌلٌة . كما تهتم عند نقطة زمنٌة محددة لمتغٌر ما
فى  العدٌد من العلاقات الإقتصادٌة بوصف ٌهتم الكثٌر من الباحثٌنو ودراسة العلاقة بٌنهما. تجمٌعٌة

                                                           
1
 مصطفى عبد المنعم محمد الخواجةأ.د. 

 أستاذ الإحصاء التطبيقى بقسم الإحصاء والرياضة والتأمين
 كلية التجارة جامعة الاسكندرية

 نبيلة أحمد سعد على 2

 المعيدة بقسم الإحصاء والرياضة والتأمين
  كلية التجارة جامعة الاسكندرية
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تختلف وفقاً لنوع  تجمٌعى، والذى ٌعتمد على بٌانات ٌتم تجمٌعها على عدة مستوٌاتوذج شكل نم
  التجمٌع.

القوة و كفاءة التقدٌرات،من حٌث تأثٌره على  هذا النموذج ستخداملاثار المختلفة الرغم من الآب ذلكو
التعامل مع بٌانات  وترجع تلك الآثار لأن. ودقة التنبؤات القدرة التنبؤٌة للنموذجوالتفسٌرٌة للنموذج، 

ختلاف نوع الآثار با. وتختلف تلك ٌسمح بوجود دقة أكبر فى التوصٌف والتقدٌر والتنبؤ تفصٌلٌة
  :تٌةفى التساؤلات الآ دراسةمشكلة الص وعلٌه ٌمكن تلخٌ وأسلوب التجمٌع المتبع.

 .؟الخطىعلى كفاءة مقدرات نموذج الانحدار أثر مشكلة التجمٌع هو ما  -1

 نموذج الانحدار الخطى؟ .القوة التفسٌرٌة لثر مشكلة التجمٌع على بما تؤ -2

 ؟.وكذلك دقة التنبؤات  ،مشكلة التجمٌعلنموذج الانحدار الخطى بكٌف تتأثر القدرة التنبؤٌة  -3

على مشكلة  التعرفمن خلال بصورة أساسٌة إلى الإجابة عن التساؤلات السابقة  تهدف الدراسةو
على مستوى والتجمٌع على مستوى الزمن لتجمٌع كاوعرض أنواع التجمٌع المختلفة ، التجمٌع
 المجموع الكلى أو أحد مقاٌس النزعة المركزٌة كأسالٌب للتجمٌع.بإستخدام وذلك ، القطاعٌة تالوحدا

القوة التفسٌرٌة والقدرة و كفاءة مقدرات نموذج الانحدار الخطى المقدر، علىأثار التجمٌع  دراسةو
من خلال دراسة قٌاسٌة لبعض  وٌتم ذلك عملٌاً  النموذج. تنبؤاتالتنبؤٌة للنموذج، وأٌضاً دقة 

 لسوقٌة لسعر السهم فى سوق الأوراق المالٌة المصرٌة.محددات القٌمة ا

 فً أنها : أهمية الدراسةتنبع كما 

نواع اس، وأتستعرض أهم الدراسات السابقة التى قدمت مشكلة التجمٌع كأحد مشاكل القٌ -1
 وأسالٌب تجمٌع البٌانات داخل العلاقات الخطٌة. 

 الأوراق المالٌةفى سوق  السهم دراسة قٌاسٌة لبعض محددات القٌمة السوقٌة لسعرتقدم  -2
 .لانحدار الخطىنموذج اجودة توفٌق على دراسة أثر مشكلة التجمٌع ، وذلك لالمصرٌة

 
 أنواع التجميع -2

الخطى، وتجمٌع البٌانات نوعٌن هما: تجمٌع البٌانات  تجمٌع البٌانات فى العلاقات إلى ٌمكن تقسٌم
 Temporalمستوى الزمن  البٌانات على تجمٌعٌمكن . وفى كلا النوعٌن غٌر الخطى

Aggregation ،قطاعٌةالوحدة ال البٌانات على مستوى وتجمٌعأ Longitudinal Aggregation. 
وٌتوقف ذلك على الظاهرة محل  القطاع أو البلد أو إقلٌم ما"أو "المؤسسة قطاعٌة الوٌقصد بالوحدة 

  الدراسة.

اختلاف طبٌعة البٌانات الخاصة بمتغٌرات النموذج هً التً تفرض نوع التجمٌع الذى  مع مراعاة أن
ٌُطبق على بٌانات السلاسل الزمنٌة. فى  سٌتطلب تطبٌقه. أى أن التجمٌع على مستوى الزمن ٌمكن أن 

ٌُطبق علٌها قطاعٌةالحٌن أن بٌانات القطاعات المستعرضة وبٌانات السلاسل  التجمٌع على  ٌمكن أن 
 ، والتجمٌع على مستوى الزمن.قطاعٌةالالوحدة مستوى 
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 لبيانات غير الخطى ل تجميعال (2-1)

حالتٌن  النوع من التجمٌع فىٌتحقق ذلك التجمٌع غٌر الخطى للبٌانات حٌث  Plassmann [8]تناول
تجمٌع أسالٌب الذا تم استخدام معادلة النموذج التفصٌلى غٌر خطٌة، والأخرى إ أن تكونإحداهما: 

 Garderenوقد أشار ذج التجمٌعٌة كدالة غٌر خطٌة. أى تكوٌن متغٌرات النموبصورة غٌر خطٌة 

et al. [1]  ٌُعد مشكلة معقدة لا إلى مشكلة التجمٌع غٌر الخطى، حٌث أكد أن التجمٌع غٌر الخطى 
تصل إلى حلول مرضٌة إلا فى ظل شروط قوٌة تتعلق بشكل وتكوٌن النموذج غٌر الخطى. والتى 
 تعتمد على مدى التجانس فى سلوك المؤسسات أو القطاعات محل الظاهرة على المستوى التفصٌلى.

أن تجمٌع البٌانات فى العلاقات غٌر الخطٌة ٌهتم بتحوٌل النموذج  Plassmann [8]كما وضح 

لتحوله المتغٌرات التجمٌعٌة ذلك  ، ثم أخذ اللوغارٌتم لتلكغٌر خطى التفصٌلى إلى نموذج تجمٌعى
 . خطى تجمٌعىنحدارنموذج اإلى 

 

 بيانات الخطى لل تجميعال (2-2)

 Plassmannو ،Theil [10]ن م التجمٌع والتى طرحها كل  وفٌه بعض المفاهٌم الأساسٌة لنظرٌة 

إلى نظرٌة تجمٌع البٌانات فى  Theil [10]حٌث أشار  .Lutero  [5]، وMonteforte[6]، و[8]
العلاقات الخطٌة و التى تهتم بتحوٌل العلاقات التفصٌلٌة إلى علاقات تجمٌعٌة، ودراسة العلاقات بٌن 

 .التفصٌلى والتجمٌعىالنماذج على المستوٌٌن 

  أو مثل: البلاد الوحدات القطاعٌة محل الظاهرة من   وٌتكون من عدد المستوى التفصيلى
من   ٌتاح لها عدد وكل مؤسسة  افٌة أو الأسر أو الشركات وغٌرها،الأقالٌم أو المناطق الجغر

وعدة متغٌرات تفسٌرٌة، كما ٌمكن  بمتغٌر تابع واحد البٌانات. بحٌث ٌتم وصف كل مؤسسة
 معادلة الآتٌة:الوصف النموذج التفصٌلى كما فى 

                                                                                             (1) 

 حٌث إن:
 ى.متجه عمود للمتغٌر التابع التفصٌلعبر عن ٌ:        

 ٌة.فوفة المتغٌرات التفسٌرٌة التفصٌل: تعبر عن مص       

التفصٌلى على المتغٌرات التفسٌرٌة عبر عن متجه المعاملات نتٌجة انحدار المتغٌر التابع ٌ:       

 ة.التفصٌلٌ
 .خطأ العشوائى فى النموذج التفصٌلىعبر عن متجه عمود لحد الٌ:        

  وٌتم وصفه بمتغٌر تابع تجمٌعى واحد، وعدة متغٌرات تفسٌرٌة تجمٌعٌة المستوى التجميعى
ومن خلالها ٌتم تكوٌن مصفوفة المتغٌرات التفسٌرٌة التجمٌعٌة. كما ٌمكن وصف النموذج 

 التجمٌعى بالمعادلة الآتٌة: 
                                                                                                  (2)  

 حٌث إن:
 عبر عن متجه عمود للمتغٌر التابع التجمٌعى.ٌ:       
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 تعبر عن مصفوفة المتغٌرات التفسٌرٌة التجمٌعٌة.:       

تعبر عن متجه المعاملات نتٌجة انحدار المتغٌر التابع التجمٌعى على المتغٌرات التفسٌرٌة :       

 التجمٌعٌة.
 عبر عن متجه عمود لحد الخطأ العشوائى فى النموذج التجمٌعى.ٌ:       

( أن الفارق بٌن المستوٌٌن التفصٌلى والتجمٌعى هو تقلٌل عدد 2(،)1ٌلاحظ من المعادلتٌن )و
. وذلك نتٌجة أخذ المجموع الكلى أو أحد مقاٌس النزعة المركزٌة على المستوى التجمٌعى المشاهدات

معالم نموذج الانحدار لا تتأثر بتجمٌع البٌانات، ولكن بالتأكٌد تختلف قٌمة مقدرات تلك كما أن عدد 
التجمٌع و فة مثل التجمٌع على مستوى الزمنٌمكن تجمٌع البٌانات على عدة مستوٌات مختلو المعالم.

 خطىغٌر خطى أو لبٌانات اتجمٌع إذا كان  هرة، وذلكمحل الظا الوحدة القطاعٌةعلى مستوى 
 :الآتىك وٌمكن تناولهما

 التجميع على مستوى الزمن (2-3)

ٌُعد بمثابة تحوٌلة  Lutero[5]ذكر  أن تطبٌق التجمٌع على مستوى الزمن على المدى الطوٌل 
لبٌانات قصٌرة المدى تُشاهد كل فترة قصٌرة أى ) بٌانات تتكرر بصورة كبٌرة ( مثل البٌانات الربع 
سنوٌة إلى بٌانات طوٌلة المدى تُشاهد كل فترة طوٌلة أى )بٌانات تتكرر بصورة أقل( مثل البٌانات 

ٌُعرف بالتجمٌع على مستوى الزمننوٌة. الس ، واقتصر هذا النوع من التجمٌع على نماذج وحٌدة و
 المتغٌر، ثم توسعت الدراسات السابقة إلى نماذج متعددة المتغٌرات.

ٌُجرى علٌها التجمٌع على  Hassler [3]قد أشارو إلى وجود شكلٌن من بٌانات السلاسل الزمنٌة التى 
. وتُعبر Flow Data، وبٌانات التدفق Stock Dataانات الأوراق المالٌة مستوى الزمن وهما: بٌ

بٌانات التدفق عن الاستهلاك الشهرى حٌث ٌتم تطبٌق التجمٌع على مستوى الزمن بتحوٌل البٌانات 
ٌُقصد ببٌانات الأوراق المالٌة إنها الأسعار  الشهرٌة إلى بٌانات ربع سنوٌة أو بٌانات سنوٌة . كما 

للأوراق المالٌة ومعدلات الصرف. وبتطبٌق التجمٌع على مستوى الزمن ٌتم تحوٌل البٌانات الٌومٌة 
الٌومٌة إلى بٌانات أسبوعٌة أو بٌانات شهرٌة، وذلك بأخذ أحد مقاٌٌس النزعة المركزٌة لكل الأٌام فى 

الشهر الأسبوع للحصول على بٌانات أسبوعٌة، أو أخذ مقاٌٌس النزعة المركزٌة لكل الأٌام فى 
 للحصول على بٌانات شهرٌة.  

أن التجمٌع على مستوى الزمن لا ٌؤثر على توصٌف النموذج  Petkovic & Veredas[7]وقد أكد 
فى حالة النماذج الساكنة. إلا أنه ٌؤثر على تكوٌن وهٌكل النموذج فى حالة النماذج الدٌنامٌكٌة. 

زمن بصفة عامة ٌنتج عنه مشكلة أن التجمٌع على مستوى ال Petkovic & Veredas[7]أكدو

ارتباط ذاتى بٌن البواقى. كما استنتج أٌضاً أن التجمٌع على مستوى الزمن ٌؤثر على خصائص 
ٌُسبب التجمٌع على . وذلك سواء كانت النماذج ساكنة المقدرات فى النماذج الخطٌة أو دٌنامٌكٌة. كما 

من كفاءة مقدرات النموذج التجمٌعى. وهذا مستوى الزمن فقد فى المعلومات والمشاهدات مما ٌقلل 
 ٌؤثر على مدى معقولٌة وقبول النموذج التجمٌعى.

أثر التجمٌع على مستوى الزمن على خصائص وثبات  Rossana & Seater[9]وقد درس 
السلاسل الزمنٌة، وقد استنتج أن هذا النوع من التجمٌع ٌغٌر من خصائص السلاسل الزمنٌة للبٌانات. 

تفقد كلٌاً مما ٌغٌر من خصائص السلسلة فى البٌانات التفصٌلٌة الاساسٌة الاختلافات  نولذلك فإ
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الزمنٌة. أما عن الثبات فقد ذكر أن البٌانات التجمٌعٌة تعد أكثر ثباتاً على المدى الطوٌل من البٌانات 
 التفصٌلٌة. 

زمن تعارضت نتائجه الثبات فى ظل مشكلة التجمٌع على مستوى ال  Hassler[3]ولكن حٌن تناول
. حٌث أكد أن ثبات السلسلة الزمنٌة ٌختلف باختلاف مستوى  Rossana & Seater[9]مع نتائج 

التجمٌع، وقد أشار إلى عدم وجود أمر ٌقٌنى إن كان الثبات ٌتزاٌد أم ٌتناقص بسبب التجمٌع على 
رة التى ٌتم التجمٌع على مستوى الزمن. ولكنه أكد على أن ثبات السلسلة الزمنٌة ٌقل بزٌادة الفت

 أساسها.

ٌُعد معالجة هامة  Gordevicius et al.[2]وقد أشارت دراسة  أن التجمٌع على مستوى الزمن 
بٌانات السلاسل الزمنٌة. وتتوافر بٌانات سلاسل زمنٌة فى معظم القطاعات كالقطاع المالى تلخٌص ل

ٌُستخدم  التجمٌع على مستوى الزمن لتلخٌص مجموعات والقطاع الطبى وغٌرها من القطاعات. كما 
 أو عند فترة زمنٌة معٌنة. ٌمة محددة عند نقطة زمنٌة معٌنةكبٌرة من البٌانات بق

  ةالوحدة القطاعيالتجميع على مستوى  (2-4)

أنه ذلك النوع الذى ٌهتم بالتجمٌع عبر  الوحدة القطاعٌةالتجمٌع على مستوى  Lutero[5]قد عرف ل
ت             المؤسسا مجموعة من مناطق إدارٌة أوأقالٌم أو  النطاق الجغرافى، وعادة ٌكون على مستوى

وذلك باستخدام أحد أسالٌب التجمٌع. وٌتم تناول و دراسة  أو الشركات أو القطاعات مثل الأسر
له من أهمٌة قصوى حٌث لا ٌمكن الاقتصار على أسلوب بعٌنه لٌب التجمٌع فى المبحث التالى لما أسا

خصائص نموذج الانحدار الخطى أثر التجمٌع على  نعكسع كافة أنواع البٌانات، كما ٌللتعامل م
 المقدر بتغٌر أسلوب التجمٌع.

التحدث عن مشكلة التجمٌع على مستوى المؤسسات فى مجال الاقتصاد القٌاسى  Theil [10]بدأ و
كأحد مشاكل القٌاس، وقد بدأ بافتراضٌن وهما: أن النموذجٌن التفصٌلى والتجمٌعى ٌتم توصٌفهما 

فس العدد من المتغٌرات توصٌفاً صحٌحاً أمثلاً، وأن كل معادلة تفصٌلٌة فى النموذج التفصٌلى لها ن
ٌتم لنماذج السلاسل أن هذا النوع من التجمٌع  Petkovic&Veredas [7]وقد ذكر .ٌةالتفسٌر
لذا ٌترتب . بعدٌن أحدهم الزمن والآخر الوحدات القطاعٌةالتً ٌتم مشاهدتها على أساس  القطاعٌة

 ثبات التباٌن. ممشكلة عدظهورعلى هذا النوع من التجمٌع 

 أساليب التجميع -3

بالعودة إلى مصطلح التجمٌع ٌمكن استنتاج أن أسالٌب التجمٌع متعددة كالتجمٌع باستخدام المجموع 
أو الاعتماد على أحد مقاٌٌس النزعة المركزٌة كالوسط  ،Monteforte [6]الكلى وذلك كما أشار 
، Garderen et al [1]الوسط التوافقى وذلك كما ذكر، وTheil [10]الحسابى كما عرض 

. Plassmann [8]واستخدام الوسط المرجح بأوزان لعدد من السلاسل التفصٌلٌة وهذا ما نوه عنه 
 أو استخدام أحد مقاٌٌس النزعة المركزٌة. وعلٌه ٌمكن أن تنقسم أسالٌب التجمٌع إلى المجموع الكلى 

أن أسالٌب التعامل مع البٌانات تختلف وفقاً لنوع البٌانات أى أنه إذا كانت  Yager [11]أكد و
وع الكلى والوسط الحسابى والوسٌط والمنوال كأسالٌب للتجمٌع. ولكن مالبٌانات كمٌة ٌصلح لها المج

إذا كانت البٌانات كمٌة ولها أوزان معٌنة خاصة بها فإن الأسلوب المناسب هو الوسط المرجح 
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.أما إذا كانت البٌانات غٌر كمٌة "وصفٌة" فإنه لا ٌمكن استخدام أى مقٌاس للنزعة المركزٌة بأوزان 
 كما ٌلى:ٌع أسالٌب التجم بعض سوى المنوال فى تلك الحالة. وٌتم عرض

 الوسط الحسابى للمشاهدات كأحد أساليب التجميع( 3-1)

بأن  Theil [10]، وفى ظل فروض للبٌانات أول من أشار إلى التجمٌع الخطى Theil [10]ٌُعد 
النموذجٌن التفصٌلى والتجمٌعى ٌتم توصٌفهما توصٌفاً صحٌحاً أمثلاً، وأن كل معادلة تفصٌلٌة فى 

(، 1وبالرجوع إلى المعادلة التفصٌلٌة )النموذج التفصٌلى لها نفس العدد من المتغٌرات التفسٌرٌة. 
ذلك بتكوٌن المتغٌر التجمٌعى باستخدام ولوحدات القطاعٌة لتجمٌع الخطى على مستوى اوبتطبٌق ا

 الوسط الحسابى كأحد مقاٌٌس النزعة المركزٌة كالآتى: 

 ̅= 
 

 
 ∑   

   i                                                                                                     (3) 

 (، فإن النموذج التجمٌعى ٌأخذ الشكل الآتى:3معادلة )( فى 1وبالتعوٌض من معادلة )

 ̅= 
 

 
 ∑   

   i βi + 
 

 
 ∑   

   i                                                                            (4) 

( أى  ̅ ، ̅ وفى حالة إتاحة البٌانات فى صورتها التجمٌعٌة، فإنه ٌتم التعامل مع متغٌرات تجمٌعٌة )
التعامل مع نموذج تجمٌعى به علاقة خطٌة بسٌطة فى متغٌرات تجمٌعٌة. ومتجه معاملتهما ٌناظر 
متجه المعاملات فى النموذج التفصٌلى، والبواقى فى العلاقة التجمٌعٌة تساوى متوسط البواقى على 

 ذ الشكل الآتى:المستوى التفصٌلى المناظرة لها. وٌتم التعامل مع المعادلة التجمٌعٌة التى تأخ

 ̅=  ̅ β + 
 

 
∑   

   i                                                                                                                                        

(5) 

( إلا إذا 5) ( لن تساوى المعادلة المقدرة4وبناءً على ما سبق فإن المعادلة التجمٌعٌة الصحٌحة )
كانت المعاملات على المستوى التفصٌلً متساوٌة، بٌنما إذا كانت المعاملات على المستوى 

أن التجمٌع ٌعد  Theil [10]هناك خطأ فً التوصٌف. ولذلك ٌذكر سٌكونالتفصٌلً غٌر متساوٌة 
 .Specification analysisحالة خاصة وتطبٌقاً لتحلٌل التوصٌف

ذلك النوع من ، Auxiliary Regressionبإجراء الانحدار المساعد  Theil [10]استعان وقد 
إجراء  ٌتم وفٌهلدراسة التناظر بٌن متغٌرات النموذجٌن التفصٌلى والتجمٌعى، الانحدار الذى ٌستخدم 

انحدار للمتغٌر التفسٌرى التفصٌلى مضروباً فى مقلوب عدد المؤسسات 
 

 
 i) على المتغٌر )

 . وٌعبر عن معادلة الانحدار المساعد بصٌغة المصفوفات بالشكل الآتى: ̅ التجمٌعىالتفسٌرى 
 

 
 i =  ̅    +                                                                                                                                                    (6) 

 وتأخذ المعادلة الآتٌة: الانحدار المساعد،نموذج عن مصفوفة معاملات    حٌث تعبر

   =    ̅́   ̅ -1
   ̅́

 

 
                                                                                        (7) 

الأوزان الخاصة بالمعاملات المناظرة وغٌر المناظرة بٌن النموذجٌن التفصٌلى مصفوفة وهى 
والتجمٌعى. وٌكون فٌها مجموع الأوزان الخاصة بالمعاملات المناظرة ٌساوى الواحد الصحٌح، 

ٌُقصد بالتناظر هنا على سبٌل ومجموع الأوزان الخاصة بالمعاملات غٌر المناظرة ٌساوى صفر.  و
المٌل على مستوى جمٌع  معالممقدر معلمة المٌل على المستوى التجمٌعى ٌعتمد على  المثال أن توقع
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النموذج التجمٌعى الأخرى  معالمالمؤسسات أو القطاعات )المستوى التفصٌلى( فى حٌن أن مقدرات 
 المٌل على مستوى جمٌع المؤسسات أو القطاعات.  معالملا تتأثر ب

 حد أساليب التجميع المجموع الكلى للمشاهدات كأ(  3-2)

،       بصٌغة المصفوفات للمؤسسة أن معادلة النموذج التفصٌلى Lutero[5] لقد فرض
وبفرض أن التجمٌع الذى ٌتم تطبٌقه تجمٌع (. 1المعادلة )تأخذ         ٌة زمننقاط وذلك عبر 

خطى على مستوى المؤسسات أوالقطاعات، وبتكوٌن المتغٌر التابع التجمٌعى باستخدام المجموع 
 من المؤسسات بالشكل الآتى:  mالكلى لمشاهدات المتغٌرات التابعة على مستوى عدد 

   =∑    
 
                                                                                                     (9) 

ٌعبر عن إجمالى قٌم مشاهدات المتغٌر التابع وذلك على مستوى جمٌع المؤسسات محل     حٌث إن 
 .tالدراسة وعند نقطة زمنٌة 

وبتكوٌن المتغٌر التفسٌرى التجمٌعى باستخدام المجموع الكلى لمشاهدات المتغٌرات التفسٌرٌة 
 التفصٌلٌة كما بالشكل الآتى: 

   = ∑    
 
                                                                                                 (10) 

وذلك على مستوى جمٌع المؤسسات محل  جمالى قٌم مشاهدات المتغٌر المستقلٌعبر عن إ     حٌثب
 .tالدراسة وعند نقطة زمنٌة 

عرف متغٌرات النموذج التجمٌعى باستخدام بحٌث ت(، 2المعادلة )فإن النموذج التجمٌعى المقدر ٌأخذ 
التناظر الإحصائى بٌنهما ٌتم ٌن التفصٌلى والتجمٌعى وولدراسة العلاقة بٌن النموذجالمجموع الكلى. 

، وذلك بإجراء انحدار لمصفوفة المتغٌرات Auxiliary Regressionالاستعانة بالانحدار المساعد 

 على المصفوفة القطرٌةلكل مؤسسة على حدة، وذلك الانحدار      التفسٌرٌة فى النموذج التفصٌلى
(. ولكن فى ظل النموذج التجمٌعى 6ادلة )لمتغٌرات النموذج التجمٌعى التفسٌرٌة وكما سبق بالمع

 وتأخذ معادلة الانحدار المساعد الشكل الآتى:  الذى تعرف متغٌراته بالمجموع الكلى.

    =        +                                                                                            (11) 

عن مصفوفة الأوزان     عن حد الخطأ العشوائى لمعادلة الانحدار المساعد، وٌعبر      بحٌث ٌعبر
الخاصة بالمعاملات المناظرة وغٌر المناظرة. وٌكون مجموع تلك الأوزان الخاصة بالمعاملات 
المناظرة ٌساوى الواحد الصحٌح فى حٌن أن مجموع تلك الأوزان ٌساوى الصفر للمعاملات غٌر 

 المناظرة . 

وللوصول إلى العلاقة بٌن حد الخطأ العشوائى على المستوى التفصٌلى، وحد الخطأ العشوائى على 
( وبأخذ المجموع الكلى على 1)( فى المعادلة 11)المعادلة  منالمستوى التجمٌعى ٌتم التعوٌض 

 التالى:أو القطاعات، ثم تقدٌر حد الخطأ العشوائى فى النموذج التجمٌعى بالشكل  مستوى المؤسسات

 ̂  = ∑   
        ̂ +  ̂   )                                                                                (12) 

أى أن حد الخطأ العشوائى فى النموذج التجمٌعى عبارة عن مجموع مقدارٌن حد الخطأ العشوائى فى 
النموذج التفصٌلى بعد التجمٌع، بالإضافة إلى خطأ التجمٌع وهو حاصل ضرب بواقى نموذج 

 الانحدار المساعد ومقدر معلمة النموذج التفصٌلى المناظرة له. 
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 يمة السوقية لسعر السهمقياسية لبعض محددات الق دراسة -4

مشكلة التجمٌع، فقد تتضمن هذا الجزء اطار وبٌانات الدراسة القٌاسٌة  الآثار المترتبة علىلدراسة 
والمضامٌن  والأسالٌب الاحصائٌة المستخدمة ونتائج تلك الدراسة ومناقشة أهم النتائج والدلالات

 الأكادٌمٌة الخاصة بها.

 بيانات الدراسة متغيرات و( 4-1)

لسعر السهم  تشتمل الدراسة على ثلاثة متغٌرات أحدهم ٌمثل المتغٌر التابع وهو القٌمة السوقٌة
وأقل  وٌمثلان أعلى سعر للسهم تم التعامل الٌومى به الٌومى، والمتغٌرٌن الاخرٌن هما التفسٌرٌن

 وتأخذ معادلة نموذج الانحدار المقدرة الصورة التالٌة: .سعر أٌضاً 

 ̂     ̂    ̂      ̂       

 بحٌث أن:

 ٌمثل القٌمة المقدرة لسعر اقفال السهم وهو أخر سعر تم التعامل الٌومى به. :  ̂ 

 ٌمثل أعلى سعر ٌومى للسهم تم التعامل به، وهو أحد المتغٌرات التفسٌرٌة فى نموذج الانحدار. :   

 التعامل به، وهو أحد المتغٌرات التفسٌرٌة فى نموذج الانحدار.ٌمثل أقل سعر ٌومى للسهم تم  :   

 ٌمثلوا مقدرات معالم نموذج الانحدار الخطى. " ̂ ، ̂ ،  ̂ وكل من "

أوراق مالٌة الأعلى من  بعشر خاصةال زمنٌةسلاسل  الاستعانة ببٌاناتتم  أما عن بٌانات الدراسة 
، حٌث 2117للأسبوع الأخٌر من شهر مارس لعام وفقاً و (1) جدولكما فى  حٌث السٌولة والنشاط

ٌطبق على تلك البٌانات التجمٌع على مستوى الزمن " شهرٌاً وربع سنويً ". وتجمع تلك البٌانات فى 
بشكل ٌومى بعد  2115إلى أخر ٌناٌر1998صورة سلاسل زمنٌة عن الفترة الممتدة من أول ٌناٌر 

  .الأٌام التى لا ٌصدر عنها تقرٌر ٌومىاستبعاد الاجازات الرسمٌة وأٌام العطلة و

 (1)جدول 

 بٌان بالشركات التى ٌتم بواسطتها تطبٌق التجمٌع على مستوى الزمن

عدد المشاهدات على 
 المستوى الربع سنوى

عدد المشاهدات على 
 مستوى الشهر

عدد المشاهدات على 
 المستوى التفصٌلى

 اسم الشركة محل الدراسة

مصطفىطلعت  -1 1717 86 29  

مصر الجدٌدة -2 3404 205 68  

السادس من أكتوبر -3 3771 199 67  

هٌرمس القابضة -4 3554 187 63  

نصر للإسكان -5 4057 204 68  

أجواء للصناعات -6 1296 103 35  

النساجون الشرقٌون-7 3873 203 68  

جلوبال تٌلكوم -8 3463 172 58  

المصرٌة للاتصالات -9 2196 109 37  

البنك التجارى الدولى -11 4138 204 68  
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كالمؤسسات والشركات تم الإستعانة ببٌانات فى  القطاعٌةولتطبٌق التجمٌع على مستوى الوحدة 
( على 2) جدولوٌحتوى قطاعاً إقتصادٌاً داخل سوق المقصورة  14صورة سلاسل مقطعٌة لعدد 
 .المؤسساتتوى كل قطاع على عدد من بٌان بتلك البٌانات، بحٌث ٌح

 

 (2)جدول 

 بٌان بالشركات التى ٌتم بواسطتها تطبٌق التجمٌع على مستوى المؤسسات

عدد المشاهدات على 
 مستوى التجمٌعى

عدد المشاهدات على 
 المستوى التفصٌلى

قطاعاسم ال عدد المؤسسات  

محل الدراسة   

البنوك-1 12 22222 1940  

الموارد الأساسٌة -2 7 12949 1940  

الاتصالات-3 4 7617 1940  

الأغذٌة والمشروبات-4 20 35337 2051  

التشٌد والبناء-5 19 34025 2051  

الخدمات المالٌة-6 8 15492 2058  

السٌاحة والترفٌه-7 9 10339 1940  

العقارات-8 22 38677 1940  

الغاز والبترول-9 2 3612 1940  

الكٌماوٌات-11 6 11296 2036  

الخدمات والمنتجات الصناعٌة-11 11 20179 1940  

الرعاٌة الصحٌة والأدوٌة-12 7 10195 2067  

المنتجات المنزلٌة والشخصٌة-13 7 13139 1940  

الموزعٌن وتجار التجزئة-14 3 3457 1939  

 نتائج الدراسة ( 4-2)

 Kabacoffوذلك مستعٌناً بالأوامرالهامة كما ذكرها  Rتم تجمٌع وتحلٌل البٌانات باستخدام برمجة 

رئٌسٌٌن ٌتلخصان فى أثر مشكلة التجمٌع على مستوى الزمن  قسمٌٌن تنقسم نتائج الدراسة إلىو [4].
وذلك على كل من: القوة التفسٌرٌة لنموذج  وحدات القطاعٌة،ر مشكلة التجمٌع على مستوى الوأث

ً النموذج، والقدرة التنبؤٌة لنموذج الا معالمالانحدار الخطى، وكفاءة مقدرات   نحدار الخطى، وأٌضا
  دقة تنبؤات نموذج الانحدار الخطى.

 ( أثر مشكلة التجميع على مستوى الزمن4-2-1)

القوة التفسٌرٌة لنموذج الانحدار الخطى المقدر باستخدام تلك قاس وت القوة التفسيرية للنموذجأولاً: 
المتغٌر التابع، والتى ٌمكن معامل التحدٌد، تلك القٌمة التى تفسر نسبة التغٌرات التى تحدث فى 

نموذج ن الحصول على معامل التحدٌد فى إرجاعها إلى المتغٌرات المستقلة محل الدراسة. وٌمك
 من المعادلة الآتٌة: نحدار الخطىالا

      
∑   

  
   

∑   
  

   
                                                                                          (13) 
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 بحٌث إن:

 ∑   
  

 ٌعبر عن مجموع مربعات البواقى فى نموذج الانحدار الخطى.     

 :  ∑   
  

 ٌعبر عن مجموع المربعات الكلٌة فى نموذج الانحدار الخطى.    

فى النموذج التفصٌلى أى قبل تجمٌع البٌانات،    تعبر عن حجم العٌنة وتساوى  nفى حٌن 

وبتطبٌق التجمٌع على مستوى الزمن "شهرٌاً وربع سنوٌاً"  فى النموذج التجمٌعى.  وتساوى 
، ثم حساب قٌمة فى سوق البورصة المصرٌةباستخدام بٌانات العشر شركات الأكثر نشاطاً وسٌولة 

 وذلك كما بالمعادلةوالقٌمة المناظرة لها فى النموذج التجمٌعى  امل التحدٌد فى النموذج التفصٌلى،مع
 كما ٌلى. (3فى جدول )قد تم الحصول على النتائج المفرغة (. و13)

 (3) جدول

 التجمٌع على مستوى الزمنفى ظل  "  " المتعددالخطى نموذج الانحدار  معامل تحدٌد

ٌاً ربع سنو تجمٌع البٌانات ٌاً شهرتجمٌع البٌانات    نوع التجمٌع 

المجموع 
 الكلى

 الوسٌط
الوسط 
 الحسابى

المجموع 
 الكلى

 الوسٌط
الوسط 
 الحسابى

عأسلوب التجمً  
 الشركات

ىٌللنموذج التفصا  

طلعت مصطفى -1 99.97% 99.99% 99.98% 100% 100% 99.99% 100%  

مصر الجدٌدة -2 99.99% 100% 99.99% 100% 100% 100% 100%  

السادس من أكتوبر -3 99.98% 100% 100% 100% 100% 99.99% 100%  

هٌرمس القابضة -4 99.98% 100% 99.99% 100% 100% 99.99% 100%  

نصر للإسكان -5 99.94% 100% 100% 100% 100% 100% 100%  

أجواء للصناعات -6 99.89% 100% 99.96% 100% 99.99% 99.98% 100%  

النساجون الشرقٌون-7 97.98% 99.85% 99.98% 99.85% 99.92% 99.99% 99.94%  

جلوبال تٌلكوم -8 99.98% 100% 99.99% 100% 100% 100% 100%  

المصرٌة للاتصالات -9 99.80% 99.97% 99.90% 99.99% 99.99% 99.97% 100%  

البنك التجارى الدولى -11 99.99% 100% 100% 100% 100% 100% 100%  

 الشهر ، فإن تجمٌع البٌانات على مستوى الزمن سواءً تجمٌع على مستوىوبناءً على الجدول السابق
وبواسطة أي من أسالٌب التجمٌع كالمجموع الكلى أو أحد  ،سنوٌاً أو تجمٌعاً على المستوى الربع 

فإن قٌمة معامل التحدٌد فى النموذج التجمٌعى  كالوسط الحسابى أو الوسٌط، مقاٌٌس النزعة المركزٌة
 تزداد بالمقارنة بقٌمة معامل التحدٌد المناظرة لها فى النموذج التفصٌلى.

التجمٌع على مستوى الزمن )شهرٌاً وربع مشكلة أثر  لدراسةو النموذج كفاءة مقدرات معالمثانياً: 
تم ستخدم الخطأ المعٌارى كمقٌاس لكفاءة المقدرات. وٌتم االنموذج ٌ معالمسنوٌاً( على كفاءة مقدرات 

 ( التالى.4جدول )كما هو موضح فى نموذج الانحدار الخطى المتعدد حالة ص ذلك الأثر فى ٌلخت
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 نموذج الانحدار الخطى وتأثره بالتجمٌع على مستوى الزمنالخطأ المعٌارى لمقدرات معالم :(4جدول )

 (4تابع جدول )

 الخطأ المعٌارى لمقدرات معالم نموذج الانحدار الخطى وتأثره بالتجمٌع على مستوى الزمن

 نوع التجمٌع تجمٌع البٌانات شهرٌاً  تجمٌع البٌانات ربع سنوٌاً 

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

 أسلوب التجمٌع
 الشركات نموذج الانحدار الخطى المقدر

 النموذج التفصٌلى

 ( ̂ قٌمة المقدر) 0.0088 0.0268 0.0344 0.0984 0.0107 0.0337 0.5910

طلعت 

 مصطفى

 

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0029 0.0056 0.0105 0.0865 0.0063 0.0135 0.3992

 ( ̂ قٌمة المقدر) 0.5489 0.6774 0.6404 0.5387 0.5513 0.6354 0.5512

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0061 0.0130 0.0214 0.0174 0.0284 0.0482 0.0288

 ( ̂ قٌمة المقدر) 0.4514 0.3247 0.3584 0.4616 0.4487 0.3629 0.4489

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0059 0.0126 0.0207 0.0171 0.0277 0.0473 0.0282

 ( ̂ قٌمة المقدر) 0.0076 0.0081 0.0045- 0.1223 0.0007 0.0002- 0.3802

مصر 

 الجدٌدة

 

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0059 0.0055 0.0140 0.0959 0.0072 0.0156 0.3944

 ( ̂ قٌمة المقدر) 0.4876 0.4929 0.6518 0.4879 0.4956 0.5229 0.4929

 ( ̂ المعٌارى  للمقدر )الخطأ  0.0043 0.0067 0.0187 0.0059 0.0121 0.0259 0.0117

 ( ̂ قٌمة المقدر) 0.5113 0.5062 0.3533 0.5110 0.5036 0.4772 0.5062

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0041 0.0063 0.0179 0.0056 0.0116 0.0248 0.0112

 ( ̂ قٌمة المقدر) 0.0071- 0.0055- 0.0068 0.0683- 0.0056- 0.0049- 0.2024-

السادس من 

 أكتوبر

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0025 0.0038 0.0057 0.0671 0.0064 0.0134 0.3297

 ( ̂ قٌمة المقدر) 0.5101 0.4904 0.5246 0.4891 0.4954 0.5634 0.4917

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0060 0.0170 0.0192 0.0166 0.0359 0.0395 0.0334

 ( ̂ قٌمة المقدر) 0.4910 0.5101 0.4749 0.5111 0.5052 0.4397 0.5086

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0058 0.0164 0.0185 0.0160 0.0346 0.0379 0.5086

 ( ̂ قٌمة المقدر) 0.0041- 0.0009- 0.0044- 0.0033 0.0020 0.0198- 0.1024

هٌرمس 

 القابضة

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0034 0.0036 0.0116 0.0565 0.0038 0.0209 0.1645

 ( ̂ قٌمة المقدر) 0.5095 0.4998 0.5159 0.4985 0.4929 0.5187 0.4919

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0039 0.0058 0.0177 0.0054 0.0066 0.0335 0.0057

 ( ̂ قٌمة المقدر) 0.4911 0.5003 0.4842 0.5018 0.5067 0.4833 0.5076

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0037 0.0055 0.0168 0.0051 0.0062 0.03184 0.0055

 ( ̂ قٌمة المقدر) 0.0006 0.0015 0.0112 0.0361 0.0008 0.0048- 0.0736

نصر 

 للاسكان

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0058 0.0063 0.0072 0.1273 0.0063 0.0101 0.3804

 ( ̂ قٌمة المقدر) 0.5022 0.4979 0.3761 0.4901 0.5103 0.6126 0.5102

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0085 0.0141 0.0136 0.0144 0.0171 0.0201 0.0176

 ( ̂ قٌمة المقدر) 0.4972 0.5012 0.6187 0.5087 0.4895 0.3916 0.4895

 ( ̂ للمقدر ) الخطأ المعٌارى  0.0081 0.0134 0.0130 0.0138 0.0163 0.0191 0.0168

 ( ̂ قٌمة المقدر) 0.0075 0.0006- 0.0008- 0.0339 0.0099- 0.0169 0.0227

أجواء 

 للصناعات

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0081 0.0071 0.0095 0.0871 0.0078 0.0272 0.2562

 ( ̂ قٌمة المقدر) 0.5434 0.5981 0.6899 0.5730 0.6669 0.2662 0.6143

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0101 0.0186 0.0177 0.0144 0.0299 0.0665 0.0197

 ( ̂ قٌمة المقدر) 0.4559 0.4067 0.3195 0.4290 0.3437 0.7203 0.3907

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0092 0.0172 0.0164 0.0133 0.0276 0.0605 0.0182
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 نوع التجمٌع تجمٌع البٌانات شهرٌاً  تجمٌع البٌانات ربع سنوٌاً 

المجموع 
 الكلى

 الوسٌط
الوسط 
 الحسابى

المجموع 
 الكلى

 الوسٌط
الوسط 
 الحسابى

النموذج 
 التفصٌلى

 الشركات نموذج الانحدار الخطى المقدر

 ( ̂ قٌمة المقدر) 0.0152 0.0183 0.0114 0.3575 0.0155 0.0119 0.587

النساجون 
 الشرقٌون

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0146 0.0174 0.0064 0.3469 0.0223 0.0066 1.155

 ( ̂ قٌمة المقدر) 0.3251 0.3375 0.4647 0.3079 0.3356 0.5242 0.3353

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0373 0.0821 0.0243 0.0886 0.1216 0.0402 0.1152

 ( ̂ قٌمة المقدر) 0.6637 0.6515 0.5329 0.6798 0.6533 0.4749 0.6547

0.1106s 0.0389 0.1166 0.0849 0.0232 0.0787 0.0357  ( ̂ المعٌارى  للمقدر )الخطأ 

 ( ̂ قٌمة المقدر) 0.0014 0.0011 0.0021 0.0217 0.0007 0.0001- 0.0479

جلوبال 
تٌلكوم 
 القابضة

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0009 0.0012 0.0025 0.0199 0.0009 0.0029 0.0449

 ( ̂ قٌمة المقدر) 0.5492 0.5106 0.5253 0.5429 0.5136 0.5095 0.5239

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0056 0.0132 0.0254 0.0125 0.0129 0.0356 0.0121

 ( ̂ قٌمة المقدر) 0.4516 0.4892 0.4743 0.4578 0.4864 0.4912 0.4763

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0055 0.0129 0.0247 0.0122 0.0125 0.0347 0.0118

 ( ̂ قٌمة المقدر) 0.0045- 0.0115- 0.0306- 0.4680- 0.0257- 0.0029- 0.821-

المصرٌة 
 للاتصالات

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0152 0.0273 0.0475 0.3411 0.0258 0.0469 1.101

 ( ̂ قٌمة المقدر) 0.5619 0.5415 0.5466 0.5297 0.5494 0.5985 0.5359

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0063 0.0190 0.0252 0.0156 0.0225 0.0455 0.0219

 ( ̂ قٌمة المقدر) 0.4403 0.4604 0.4564 0.4726 0.4537 0.4042 0.4659

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0061 0.0183 0.0242 0.0152 0.0217 0.0446 0.0213

 ( ̂ قٌمة المقدر) 0.0061- 0.0001- 0.0065- 0.0994- 0.0018- 0.0051 0.2686-

البنك 
التجارى 
 الدولى

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0024 0.0032 0.0058 0.0551 0.0039 0.0111 0.2036

 ( ̂ قٌمة المقدر) 0.4962 0.6251 0.5242 0.5489 0.5980 0.6336 0.5641

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0052 0.0113 0.0164 0.0133 0.0218 0.0425 0.0201

 ( ̂ قٌمة المقدر) 0.5044 0.3785 0.4772 0.4529 0.4049 0.3704 0.4382

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0051 0.0110 0.0160 0.0129 0.0212 0.0415 0.0196

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0059 0.0055 0.0140 0.0959 0.0072 0.0156 0.3944

 ( ̂ قٌمة المقدر) 0.4876 0.4929 0.6518 0.4879 0.4956 0.5229 0.4929

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0043 0.0067 0.0187 0.0059 0.0121 0.0259 0.0117

 ( ̂ قٌمة المقدر) 0.5113 0.5062 0.3533 0.5110 0.5036 0.4772 0.5062

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0041 0.0063 0.0179 0.0056 0.0116 0.0248 0.0112

إذا تم التجمٌع   وٌتضح من الجدول السابق زٌادة الخطأ المعٌارى لمقدرات معالم النموذج التجمٌعى
 بأسلوب المجموع الكلى أو أحد مقاٌٌس النزعة المركزٌة كالوسط الحسابى والوسٌط، وذلك بالنسبة

المٌل. ولكن هناك إمكانٌة لانخفاض الخطأ المعٌارى  معالممقدرات الحد الثابت و معالملمقدرات 
النموذج الخطى وذلك فى حالة التجمٌع باستخدام الوسٌط. وذلك كما حدث فى شركة  معالملمقدرات 

 )النساجون الشرقٌون للسجاد(. 
 القدرة التنبؤية لنموذج الانحدار الخطىثالثاً: 

 معالمتقٌٌم القدرة التنبؤٌة لنموذج الانحدار الخطى من خلال اختبار مدى استقرار تقدٌرات  ٌتم
النموذج. والذى ٌعتمد على إضافة بٌانات جدٌدة من خارج العٌنة محل الدراسة، وتقدٌر نموذج 

 ٌر بالقٌم الانحدار الخطى قبل وبعد إضافة البٌانات الجدٌدة. ثم مقارنة القٌم الجدٌدة المقدرة للمتغ
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المقدرة التى تم الحصول علٌها قبل إضافة البٌانات الجدٌدة. وٌتم الاستدلال عن الفرق بٌن متوسط القٌم الفعلٌة للمتغٌر 
   )التابع بعد الحصول على بٌانات جدٌدة وقبل الحصول على تلك البٌانات 

-   
. وٌتم اختبار الفرق بٌن متوسطى (

ٌُصا  غ فرض العدم كما ٌلى: مجتمعٌن مستقلٌن حٌث 
       

=    
  

وٌتضمن فرض العدم أن هناك استقراراً فى تقدٌرات نموذج الانحدار الخطى. أى أن نموذج الانحدار الخطى له قدرة على 
 . قبل وبعد الحصول على البٌانات الجدٌدةالتنبؤ حٌث لا ٌوجد فرق بٌن متوسط القٌم الفعلٌة للمتغٌر التابع 

، تم استخدام العشر شركات محل بمشكلة التجمٌع على مستوى الزمن القدرة التنبؤٌة لنموذج الانحدار الخطىتأثر ولدراسة 
( أثر التجمٌع على مستوى الزمن بتجمٌع البٌانات على مستوى الشهر 5الاهتمام فى الدراسة القٌاسٌة. و ٌوضح جدول )

فى  p-valueوباستخدام القٌمة الإحتمالٌة  باستخدام أسالٌب التجمٌع المختلفة. والتجمٌع الربع سنوٌاً لتلك البٌانات وذلك

اتخاذ القرار بقبول أو رفض فرض العدم  محل الاختبار وحٌث أن الاختبار ذو طرفٌن فإن القٌمة الاحتمالٌة هى احتمال 
أن تكون إحصائٌة الاختبار المحسوبة أكبر من القٌمة المطلقة للقٌمة الجدولٌة المناظرة لها عند مستوى خطأ معٌن مسموح 

 .0.05وقٌمته  به

 (5) جدول

 لتجمٌع على مستوى الزمن افى ظل القدرة التنبؤٌة لنموذج الانحدار الخطى لدراسة  tتبار اخ نتائج

 نوع التجمٌع  ٌاً شهرجمٌع البٌانات ت ٌاً جمٌع البٌانات ربع سنوت

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

أسلوب 

 التجمٌع 
 الشركات معاٌٌر الاختبار

النموذج 

 التفصٌلى

 الفرق بٌن المتوسطٌن 0.2494 0.371 0.380 7.52 0.320 0.326 26.9
 طلعت مصطفى

 
المحسوبة "ت"قٌمة  2.79 0.91 0.93 0.90 0.46 0.47 0.68  

 القٌمة الإحتمالٌة 0.005 *0.366 *0.353 *0.371 *0.648 *0.642 *0.498

 الفرق بٌن المتوسطٌن 1.540 1.33 1.33 28.4 1.57 1.59 75
 مصر الجدٌدة

 
المحسوبة "ت"قٌمة  3.21 0.71 0.71 0.72 0.49 0.49 0.37  

 القٌمة الإحتمالٌة 0.001 *0.477 *0.479 *0.474 *0.625 *0.623 *0.711

 الفرق بٌن المتوسطٌن 0.104 0.106 0.107 2.4 0.11 0.11 2.2
 السادس من أكتوبر

 
المحسوبة "ت"قٌمة  0.74 0.18 0.18 0.18 0.11 0.11 0.03  

 القٌمة الإحتمالٌة *0.458 *0.861 *0.860 *0.854 *0.915 *0.912 *0.973

 الفرق بٌن المتوسطٌن 0.016- 0.005- 0.003- 0.6 0.04- 0.04- 5.7

المحسوبة "ت"قٌمة  0.09- 0.01- 0.00- 0.04 0.03- 0.03- 0.07 هٌرمس القابضة  

 القٌمة الإحتمالٌة *0.929 *0.995 *0.996 *0.972 *0.975 *0.975 *0.947

 الفرق بٌن المتوسطٌن 0.521 0.515 0.510 10.5 0.61 0.62 25

المحسوبة "ت"قٌمة  2.4 0.54 0.53 0.53 0.37 0.38 0.24 نصر للإسكان  

 القٌمة الإحتمالٌة 0.016 *0.592 *0.595 *0.597 *0.710 *0.704 *0.807

 الفرق بٌن المتوسطٌن 0.335- 0.144- 0.139- 1.7- 0.14- 0.14- 2.6-

المحسوبة "ت"قٌمة  1.57- 0.19- 0.19- 0.12- 0.11- 0.11- 0.04- أجواء للصناعات  

 القٌمة الإحتمالٌة *0.117 *0.851 *0.853 *0.907 *0.912 *0.915 *0.972

 الفرق بٌن المتوسطٌن 0.18 0.175 0.184 3.64 0.216 0.232 7.8
 النساجون الشرقٌون

 
المحسوبة "ت"قٌمة  2.83 0.63 0.66 0.62 0.46 0.49 0.26  

 القٌمة الإحتمالٌة 0.005 *0.528 *0.508 *0.538 *0.649 *0.627 *0.794

 الفرق بٌن المتوسطٌن 0.024- 0.025- 0.024- 0.48- 0.039- 0.037- 0.1-
جلوبال تٌلكوم 

 القابضة
المحسوبة "ت"قٌمة  0.42- 0.10- 0.10- 0.09- 0.09- 0.09- 0.00-  

 القٌمة الإحتمالٌة *0.675 *0.923 *0.924 *0.927 *0.930 *0.932 *0.997
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 (5جدول )تابع 

 لتجمٌع على مستوى الزمن فى ظل االقدرة التنبؤٌة لنموذج الانحدار الخطى لدراسة  tنتائج اختبار 

ٌاً تجمٌع البٌانات ربع سنو   نوع التجمٌع  ٌاً شهرتجمٌع البٌانات  

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

أسلوب 

 التجمٌع
 الشركات معاٌٌر الاختبار

النموذج 

 التفصٌلى

 الفرق بٌن المتوسطٌن 0.351- 0.357- 0.356- 7.09- 0.362- 0.365- 12.2-
المصرٌة 

 للاتصالات
المحسوبة "ت"قٌمة  4.59- 1.06- 1.05- 0.90- 0.63- 0.64- 0.29-  

 القٌمة الإحتمالٌة 0.0001 *0.291 *0.294 *0.371 *0.533 *0.523 *0.771

 الفرق بٌن المتوسطٌن 1.442 1.45 1.45 29.2 1.81 1.84 80
البنك التجارى 

 الدولى
المحسوبة "ت"قٌمة  5.36 1.19 1.20 1.18 0.85 0.86 0.63  

 القٌمة الإحتمالٌة 0.0001 *0.233 *0.232 *0.239 *0.399 *0.394 *0.529

 النتائج فٌما ٌلى: بعضٌمكن تلخٌص  من الجدول السابق

 معالم، وٌوجد عدم استقرار فى تقدٌرات إذا كان النموذج التفصٌلى لٌس لدٌه قدرة على التنبؤ 
نموذج الانحدار كما فى بٌانات الشركات الآتٌة: طلعت مصطفى القابضة، ومصر الجدٌدة 
للإسكان، ونصر للإسكان والتعمٌر، والنساجون الشرقٌون للسجاد، والمصرٌة للاتصالات، 
والبنك التجارى الدولى. فإن القدرة التنبؤٌة للنموذج التجمٌعى بجمٌع أسالٌبه المجموع الكلى أو 

 ٌٌس النزعة المركزٌة تتحسن. أحد مقا

 نموذج  معالم، وٌوجد استقرار فى تقدٌرات إذا كان النموذج التفصٌلى لدٌه القدرة على التنبؤ
الانحدار. فإن التجمٌع على مستوى الزمن ٌؤدى إلى زٌادة القدرة التنبؤٌة للنموذج التجمٌعى 

لقابضة، وشركة أجواء للصناعات بجمٌع أسالٌبه وذلك كما فى الشركات التالٌة: شركة جلوبال ا
 الغذائٌة، وشركة هٌرمس القابضة، وشركة السادس من أكتوبر.

 دقة تنبؤ نموذج الانحدار الخطىابعاً: ر

لدراسة دقة تنبؤ نموذج الانحدار الخطى التجمٌعى تم قٌاس جذر متوسط مربعات الخطا. وذلك فى 
التفصٌلى والتجمٌعى. ذلك النموذج التجمٌعى الذى نموذج الانحدار الخطى المتعدد، وعلى المستوٌٌن 

ٌعتمد على الوسط الحسابى والوسٌط والمجموع الكلى كأسالٌب للتجمٌع. وٌتم حساب قٌمة جذر 
 متوسط مربعات الخطأ كما بالمعادلة التى ٌمكن صٌاغتها بالصورة التالٌة:

     √
 

 
∑     

 
     ̂     

                                                                      (15) 

ار ى نموذج الانحد"شهرٌاً وربع سنوٌاً" لبٌانات ٌومٌة، وذلك ف وبالتجميع على مستوى الزمن
 .( التالى6المتعدد كما بجدول )

 

 

 
 (6جدول )
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 فى ظل التجمٌع على مستوى الزمن نموذج الانحدار الخطى المتعددل RMSEجذر متوسط مربعات الخطأ 

ٌاً تجمٌع البٌانات شهر  ٌاً تجمٌع البٌانات ربع سنو  نوع التجمٌع 

المجموع 
 الكلى

 الوسٌط
الوسط 
 الحسابى

المجموع 
 الكلى

 الوسٌط
الوسط 
 الحسابى

النموذج 
 التفصٌلى

 أسلوب التجمٌع

 الشركات

 طلعت مصطفى القابضة 0.0462 0.0198 0.0373 0.2857 0.0114 0.0249 0.6664

 النساجون الشرقٌون للسجاد 0.3928 0.1063 0.0393 2.2698 0.0767 0.0235 4.2619

 جلوبال تٌلكوم القابضة 0.0309 0.0083 0.0175 0.1425 0.0035 0.0120 0.1859

 السادس من أكتوبر 0.0838 0.0274 0.0429 0.5234 0.0247 0.0576 1.3925

 نصر للتعمٌر والإسكان 0.2413 0.0579 0.0671 1.1946 0.0332 0.0532 2.0438

 هٌرمس القابضة 0.0990 0.0226 0.0747 0.4163 0.0135 0.0766 0.6846

 أجواء للصناعات الغذائٌة 0.1998 0.0534 0.0718 0.6959 0.0327 0.1120 1.1786

التجارى الدولىالبنك  0.1028 0.0302 0.0551 0.5160 0.0209 0.0599 1.0867  

ن التجمٌع على مستوى الزمن وباستخدام المجموع الكلى كأسلوب للتجمٌع ٌؤدى إلى وٌتضح من الجدول السابق أ
انخفاض دقة تنبؤ النموذج. أما باستخدام مقاٌٌس النزعة المركزٌة فى تجمٌع البٌانات على مستوى الزمن فإن دقة تنبؤ 

 النموذج التجمٌعى تزداد. 

 أثر مشكلة التجميع على مستوى المؤسسات( 4-2-2)

  القوة التفسيرية للنموذجأولاً: 
المتعدد، تم الخطى  ى أثر التجمٌع على مستوى المؤسسات على القوة التفسٌرٌة فى نموذج الانحدارعل تعرفلل

البٌانات على مستوى قطاعاً إقتصادٌاً مختلفاً، وقٌاس قٌم معامل التحدٌد قبل وبعد تجمٌع  14الإستعانة ببٌانات 
ٌُلخص " المؤسسات  .النتائج أهم تلك ( 7) جدولالشركات والبنوك". و

 (7جدول )

 مؤسساتالتجمٌع على مستوى ال" فى ظل   " المتعددالخطى نموذج الانحدار  معامل تحدٌد

 نوع التجمٌع تجمٌع البٌانات على مستوى المؤسسات

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

النموذج 

 التفصٌلى

 أسلوب التجمٌع

 القطاعات

 البنوك 95.8% 96.4% 91% 97.1%

 الموارد الأساسٌة 93.6% 85.9% 99.4% 85.4%

 الاتصالات 97.5% 83.3% 97.7% 83.9%

 الأغذٌة والمشروبات 91.3% 59.2% 59.5% 97.3%

 التشٌد والبناء 94.1% 59.4% 59.4% 90.5%

 الخدمات المالٌة 99.8% 95.8% 80.8% 99.9%

 السٌاحة والترفٌه 98.4% 99.2% 97% 99.1%

 العقارات 98.2% 98.9% 96.7% 98.9%

 الغاز والبترول 99.6% 98.8% 98.8% 97.2%

 الكٌماوٌات 89.3% 75.5% 81.2% 64.8%

صناعٌة ومنتجات خدمات 97.0% 96.6% 98.8% 96.3%  

والأدوٌةالرعاٌة الصحٌة  83.2% 78% 78.5% 92.1%  

 منتجات منزلٌة وشخصٌة 97.2% 91.9% 98.0% 92.0%

تجزئة الموزعٌن وتجار 77.4% 84% 84% 85.9%  

فٌما ٌلى و مدى تأثر القوة التفسٌرٌة لنموذج الانحدار الخطى بمشكلة التجمٌع على مستوى المؤسساتٌتضح من الجدول السابق و
 :النتائج تلك هماستعراض لأ
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 مستوى المؤسسات باستخدام المجموع الكلى، فإن قٌم معامل التحدٌد تتفاوت ما بٌن الزٌادة والنقصان  بتطبٌق التجمٌع على
دون الوصول إلى أثر محدد. حٌث ٌزداد معامل التحدٌد فى القطاعات الآتٌة: قطاع البنوك، وقطاع الأغذٌة والمشروبات، 

وقطاع الرعاٌة الصحٌة والأدوٌة، وقطاع الموزعٌن وتجار وقطاع الخدمات المالٌة باستثناء البنوك، وقطاع العقارات، 
 التجزئة.

 فى تطبٌق ذلك النوع من التجمٌع، فإن قٌم معامل  الوسٌطكالوسط الحسابى أو وباستخدام أحد مقاٌٌس النزعة المركزٌة
 التحدٌد تنخفض فى النموذج التجمٌعى وذلك فى جمٌع القطاعات فٌما عدا: 

وقطاع العقارات وقطاع الموزعٌن وتجار التجزئة وذلك فى حالة استخدام  السٌاحة والترفٌهوقطاع قطاع البنوك  -
 الوسط الحسابى.

أما باستخدام الوسٌط فى تجمٌع البٌانات على مستوى المؤسسات فإن قٌم معامل التحدٌد تنخفض فى النموذج  -
وقطاع الاتصالات وقطاع الخدمات والمنتجات التجمٌعى وذلك فى جمٌع القطاعات فٌما عدا: قطاع الموارد الأساسٌة 
 الصناعٌة وقطاع المنتجات المنزلٌة وقطاع الموزعٌن وتجار التجزئة.

 النموذج معالممقدرات كفاءة ثانياً: 

. فقد تم النموذج بمشكلة التجمٌع على مستوى المؤسسات معالمالخطأ المعٌارى لمقدرات  أثرت لتعرف على مدىالتلخٌص و
ٌلخص ذلك الأثر فى نموذج التالى  (8جدول )نموذج الانحدار الخطى المتعدد. وفى قطاعاً إقتصادٌاً  14تجمٌع بٌانات عدد 

 .الانحدار الخطى

(8جدول )  

فى ظل التجمٌع على مستوى المؤسسات المتعددالخطى موذج الانحدار نالخطأ المعٌارى لمقدرات   

التجمٌع نوع  ٌاً تجمٌع البٌانات شهر  

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

نموذج الانحدار الخطى  أسلوب التجمٌع

 المقدر
تعااقطال  

 النموذج التفصٌلى

 ( ̂ قٌمة المقدر) 0.0627- 0.0162- 0.0134 1.0310-

 البنوك

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0279 0.0703 0.0878 0.7327

 ( ̂ قٌمة المقدر) 0.0953 0.4029- 0.2603- 0.3489-

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0279 0.0793 0.0914 0.0762

 ( ̂ قٌمة المقدر) 0.8782 1.3569 1.2017 1.3097

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0271 0.0767 0.0879 0.0736

 ( ̂ قٌمة المقدر) 3.0187- 15.490- 0.4108- 104.21-

 اسٌةالموارد الاس

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.6678 1.349 0.0448 9.256

 ( ̂ قٌمة المقدر) 1.2066- 0.8543- 0.3648 0.7715-

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0803 0.1927 0.0209 0.1903

 ( ̂ قٌمة المقدر) 2.0144 1.8694 0.6329 1.7890

 ( ̂ للمقدر )الخطأ المعٌارى   0.0783 0.1864 0.0194 0.1837

 ( ̂ قٌمة المقدر) 0.0171- 3.178- 0.2564- 11.66-

 الاتصالات

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.1468 0.4927 0.0463 1.891

 ( ̂ قٌمة المقدر) 0.2259 0.1943 0.4492 0.1983

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0618 0.1181 0.1157 0.1181

 ( ̂ قٌمة المقدر) 0.7498 0.8472 0.5560 0.8384

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0601 0.1157 0.1120 0.1156

 

 (8جدول )

 فى ظل التجمٌع على مستوى المؤسسات المتعددالخطى موذج الانحدار نالخطأ المعٌارى لمقدرات 
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 نوع التجمٌع  ٌاً تجمٌع البٌانات شهر

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

 التجمٌعأسلوب 
تعااقطال نموذج الانحدار الخطى المقدر  

 النموذج التفصٌلى

 ( ̂ قٌمة المقدر) 0.5019 4.207 3.335 14.206-

 الأغذٌة والمشروبات

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0355 0.2708 0.2413 1.401

 ( ̂ قٌمة المقدر) 0.3015- 2.632- 2.002- 0.1789

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0225 0.1695 0.1689 0.0549

 ( ̂ قٌمة المقدر) 1.2139 3.224 2.629 0.8273

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0214 0.1638 0.1647 0.0505

 ( ̂ قٌمة المقدر) 0.1361- 0.7286- 2.2328 34.77-

 التشٌد والبناء

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.9182 0.6452 0.3005 4.487

 ( ̂ قٌمة المقدر) 0.9183- 2.740- 1.845- 1.0113-

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0449 0.221 0.1799 0.1437

 ( ̂ قٌمة المقدر) 1.8341 3.603 2.566 1.980

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0437 0.2141 0.1764 0.1437

 ( ̂ قٌمة المقدر) 0.0258- 0.0106 0.1372 0.5575-

 الخدمات المالٌة

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0043 0.0375 0.0441 0.0528

 ( ̂ قٌمة المقدر) 0.4499 0.0627- 0.8124- 0.5178

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.007 0.0794 0.1280 0.0164

 ( ̂ قٌمة المقدر) 0.5472 1.0206 1.693 0.4898

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0066 0.0733 0.1227 0.0152

 ( ̂ قٌمة المقدر) 0.2021- 0.4283- 0.5932- 2.129-

 السٌاحة والترفٌه

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0172 0.0233 0.0408 0.1283

 ( ̂ قٌمة المقدر) 0.1809 0.1956 0.2409 0.1787

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0233 0.0463 0.0870 0.0499

 ( ̂ قٌمة المقدر) 0.8041 0.8147 0.7792 0.8267

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0221 0.0442 0.0836 0.0476

 ( ̂ قٌمة المقدر) 0.0858- 0.2889- 0.0751- 3.2007-

 العقارات

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0133 0.0369 0.0497 0.7225

 ( ̂ المقدر)قٌمة  0.2797 0.2089 0.2957 0.1541

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0113 0.0309 0.0361 0.0329

 ( ̂ قٌمة المقدر) 0.7019 0.7836 0.6854 0.8263

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0106 0.0290 0.0342 0.0309

 ( ̂ قٌمة المقدر) 0.0064 0.0781- 0.0781- 0.0621

 الغاز والبترول

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0474 0.0904 0.0904 0.2410

 ( ̂ قٌمة المقدر) 0.4062 0.3523 0.3523 0.4261

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0417 0.0443 0.0443 0.0577

 ( ̂ قٌمة المقدر) 0.5897 0.6452 0.6452 0.5693

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0409 0.0435 0.0435 0.0573

 ( ̂ قٌمة المقدر) 1.0453 3.1687 1.4810 13.233

 الكٌماوٌات

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.1550 0.5225 0.3604 2.629

 ( ̂ قٌمة المقدر) 0.9299- 1.3086- 1.1044- 1.2161-

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0929 0.3403 0.3656 0.1870

 ( ̂ المقدر)قٌمة  1.8187 2.1193 1.9286 2.055

 
 
 

 (8جدول )تابع 

 فى ظل التجمٌع على مستوى المؤسسات المتعددالخطى موذج الانحدار نالخطأ المعٌارى لمقدرات 
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  ( ̂ الخطأ المعٌارى  للمقدر ) 0.0913 0.3378 0.3625 0.1817

 ( ̂ قٌمة المقدر) 0.2224 0.1068- 0.1107- 0.529-

والمنتجات الخدمات 

 الصناعٌة

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0486 0.1060 0.0271 1.129

 ( ̂ قٌمة المقدر) 0.1666- 0.0654- 0.5144 0.1411-

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0253 0.0689 0.0217 0.0721

 ( ̂ قٌمة المقدر) 1.0596 1.0292 0.4883 1.0957

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0239 0.0641 0.0199 0.0672

 ( ̂ قٌمة المقدر) 0.7691- 2.1419- 1.0033- 8.392-

الرعاٌة الصحٌة 

 والأدوٌة

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.1611 0.4124 0.3503 1.198

 ( ̂ قٌمة المقدر) 0.0124- 0.7054- 0.1586- 0.1310-

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0497 0.1407 0.1028 0.1067

 ( ̂ قٌمة المقدر) 0.9766 1.6858 1.1256 1.1197

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0483 0.1359 0.1028 0.1016

 ( ̂ قٌمة المقدر) 0.0594- 0.4646- 0.0619- 3.017-

 المنتجات المنزلٌة

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0730 0.1507 0.0160 1.033

 ( ̂ قٌمة المقدر) 0.0510 0.0485 0.4685 0.0493

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0368 0.0927 0.0394 0.0935

 ( ̂ قٌمة المقدر) 0.9186 0.9410 0.5356 0.9388

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0359 0.0903 0.0377 0.0911

 ( ̂ قٌمة المقدر) 0.1224 0.0159 0.0159 0.1695

الموزعٌن وتجار 

 التجزئة

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.0580 0.0621 0.0621 0.1035

 ( ̂ قٌمة المقدر) 1.0948 0.6918- 0.6918- 0.7981-

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.1178 0.1441 0.1441 0.1609

 ( ̂ قٌمة المقدر) 1.9908 1.6199 1.6199 1.7077

 ( ̂ الخطأ المعٌارى  للمقدر ) 0.1139 0.1403 0.1403 0.1573

 تُعرض أهم النتائج كالآتى:ومن الجدول السابق 

  النموذج التجمٌعى إذا تم التجمٌع بأسلوب المجموع الكلى  معالمٌزداد الخطأ المعٌارى لمقدرات   
 المٌل. معالمالحد الثابت و مقدرات  معالم، وذلك بالنسبة لمقدرات الوسط الحسابىأو

  ذج الانحدار الخطى التجمٌعى الذى ٌعتمد على نمو معالمتتفاوت قٌم الخطأ المعٌارى لمقدرات
قطاعاً إقتصادٌاً وٌقل فى  12الوسٌط فى تكوٌن متغٌراته، وذلك حٌث ٌزداد الخطأ المعٌارى فى 

 قطاع الموارد الأساسٌة، وقطاع الخدمات والمنتجات الصناعٌة.

  لقدرة التنبؤية لنموذج الانحدار الخطىثالثاً:ا
( كٌفٌة تأثر القدرة التنبؤٌة لنموذج الانحدار الخطى المقدر بمشكلة تجمٌع البٌانات 9) جدول ٌُلخص

م إلى أخر  2117وذلك باستخدام بٌانات ٌومٌة عن الفترة من أول ٌناٌر على مستوى المؤسسات، 
قطاعاً إقتصادٌاً. وباختبار مدى استقرار التقدٌرات والذى ٌعتمد على إضافة  14م لعدد 2115ٌناٌر 

م. ثم اختبار الفرق بٌن متوسط القٌم 2115م إلى أخر أغسطس 2115بٌانات جدٌدة من أول فبراٌر 

باستخدام     ، ومتوسط القٌم الفعلٌة قبل زٌادة البٌانات الجدٌدة    الفعلٌة بعد زٌادة البٌانات الجدٌدة 

 .0.05وذلك بنسبة خطأ مسموح بها تساوى  مجتمعٌن مستقلٌن للفرق بٌن متوسطى tاختبار 

 (9جدول )
   لتجمٌع على مستوى الزمن فى ظل القدرة التنبؤٌة لنموذج الانحدار الخطى لدراسة  tاختبار 
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 نوع التجمٌع تجمٌع على مستوى المؤسسات 

المجموع 

 الكلى
 الوسٌط

الوسط 

 الحسابى

 النموذج

التفصٌلى   

 

 معاٌٌر الاختبار

 

 أسلوب التجمٌع

 القطاعات

 الفرق بٌن المتوسطٌن 0.174 0.191 0.002 1.19

المحسوبة "ت"قٌمة  1.43 1.25 0.01 0.63 البنوك  

0.528* 0.99* 0.211* 0.152*
 القٌمة الإحتمالٌة 3

 الفرق بٌن المتوسطٌن 5.64- 6.10- 0.797- 41.3-

المحسوبة "ت"قٌمة  1.69- 2.75- 1.91- 2.83- الموارد الأساسٌة  

 القٌمة الإحتمالٌة *0.09 0.006 *0.056 0.005

 الفرق بٌن المتوسطٌن 0.81- 0.811- 0.335- 3.08-

المحسوبة "ت"قٌمة  0.75- 1.97- 1.5- 1.84- الاتصالات  

 القٌمة الإحتمالٌة *0.452 *0.049 *0.133 *0.065

 الفرق بٌن المتوسطٌن 0.386- 0.655- 0.894- 8.10

المحسوبة "ت"قٌمة  3.7- 3.31- 4.44- 2.27 الأغذٌة و  المشروبات  

 القٌمة الإحتمالٌة 0.0001 0.001 0.0001 0.023

 الفرق بٌن المتوسطٌن 0.820- 0.706- 1.246- 10.26

المحسوبة "ت"قٌمة  1.95- 2.45- 5.76- 1.70 التشٌد والبناء  

الإحتمالٌةالقٌمة  *0.051 0.014 0.0001 *0.090  

 الفرق بٌن المتوسطٌن 0.143- 0.107- 0.188- 1.361

المحسوبة "ت"قٌمة  1.44- 0.97- 3.62- 1.50 الخدمات المالٌة باستثناء البنوك  

 القٌمة الإحتمالٌة *0.151 *0.333 0.0001 *0.133

 الفرق بٌن المتوسطٌن 0.371- 2.976- 4.193- 0.807

المحسوبة "ت"قٌمة  2.67- 19.36- 31.08- 0.84 السٌاحة والترفٌه  

 القٌمة الإحتمالٌة 0.007 0.0001 0.0001 *0.400

 الفرق بٌن المتوسطٌن 0.113- 0.110- 0.071- 2.01-

المحسوبة "ت"قٌمة  1.22- 0.89- 0.74- 0.76- العقارات  

 القٌمة الإحتمالٌة *0.221 *0.371 *0.462 *0.448

 الفرق بٌن المتوسطٌن 0.577- 0.647- 0.647- 0.782-

المحسوبة "ت"قٌمة  0.86- 1.74- 1.74- 1.59- الغاز والبترول  

 القٌمة الإحتمالٌة *0.391 *0.082 *0.082 *0.112

 الفرق بٌن المتوسطٌن 1.177- 5.352- 6.121- 0.95-

المحسوبة "ت"قٌمة  2.31- 8.54- 9.46- 0.58- الكٌماوٌات  

 القٌمة الإحتمالٌة 0.021 0.0001 0.0001 *0.562

 الفرق بٌن المتوسطٌن 0.375 0.349 0.223- 4.55
 

 الخدمات والمنتجات الصناعٌة
المحسوبة "ت"قٌمة  1.09 1.11 1.96- 1.42  

 القٌمة الإحتمالٌة *0.275 *0.265 *0.050 *0.154

 الفرق بٌن المتوسطٌن 0.607- 0.805- 1.220- 2.61
 

والأدوٌة الرعاٌة الصحٌة  
المحسوبة "ت"قٌمة  2.45- 2.63- 3.78- 1.26  

 القٌمة الإحتمالٌة 0.014 0.009 0.0001 *0.207

 الفرق بٌن المتوسطٌن 0.637 0.627 0.100- 4.52

المحسوبة "ت"قٌمة  1.13 1.94 2.01- 2.00 المنتجات المنزلٌة والشخصٌة  

 القٌمة الإحتمالٌة *0.258 *0.053 0.044 0.045

 الفرق بٌن المتوسطٌن 0.0751 0.0562 0.0562 0.054

المحسوبة "ت"قٌمة  1.21 0.87 0.87 0.40 الموزعٌن وتجار التجزئة  

 القٌمة الإحتمالٌة *0.226 *0.382 *0.382 *0.692

 الحصول على النتائج التالٌة:ومن الجدول السابق ٌمكن 

                                                           
3
. كما يعبر الرمز"*"  0.05وذلك بنسبة خطأ مسموح به مقداره  p-valueيأخذ القرار بقبول أو رفض فرض العدم وفقاً للقيمة الاحتمالية   

 فرض العدم وتحقق استقرار تقديرات معالم نموذج الانحدار.على قبول 
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 فإن التجمٌع على مستوى المؤسسات ٌحافظ على تلك  إذا كان النموذج التفصٌلى له قدرة تنبؤٌة
النموذج الخطى فى بعض القطاعات. وذلك كما فى  معالمالقدرة التنبؤٌة، واستقرار تقدٌرات 

قطاع البنوك، وقطاع الاتصالات، وقطاع الخدمات المالٌة باستثناء البنوك، وقطاع العقارات، 
ات الصناعٌة، وقطاع الموزعٌن وتجار وقطاع الغاز والبترول، وقطاع الخدمات والمنتج

 التجزئة.

تجمٌع البٌانات على مستوى المؤسسات وذلك كما فى بسبب مشكلة  تقل القدرة التنبؤٌةبٌنما 
 قطاع الموارد الأساسٌة، وقطاع التشٌد والبناء، وقطاع المنتجات المنزلٌة والشخصٌة.

 ٌانات على مستوى تجمٌع الب فإن إذا كان النموذج التفصٌلى لٌس لدٌه القدرة على التنبؤ
. وذلك كما ٌةالتنبؤٌعكس استقرار تقدٌرات معالم النموذج وانعكاسها على قدرته المؤسسات لا ٌ

فى القطاعات الآتٌة: قطاع الأغذٌة والمشروبات، وقطاع السٌاحة والترفٌه، وقطاع الكٌماوٌات، 
النموذج التجمٌعى على التنبؤ فإنه  وقطاع الرعاٌة الصحٌة والأدوٌة. وإذا حدث تحسن فى قدرة
 ذلك لا ٌحدث إلا فى ظل التجمٌع باستخدام المجموع الكلى.

 رابعاً: دقة تنبؤ نموذج الانحدار الخطى

فى  جذر متوسط مربعات الخطأنتائج ، فقد تم تلخٌص أهم وبالتجميع على مستوى المؤسسات
 التالى.( 11كما فى جدول ) المتعددالخطى  نموذج الانحدار

 (11جذول )

 مؤسساتلنمورج الانحذاس الخطي المتعذد في ظل التجميع علي مستوى ال RMSEجزس متوسط مشبعات الخطأ  

 نوع التجمٌع تجمٌع البٌانات على مستوى المؤسسات

 الوسط الحسابى الوسٌط المجموع الكلى
النموذج 

 التفصٌلى

 أسلوب التجمٌع

 القطاعات

 البنوك 2.6259 0.91916 1.2126 10.201

 الموارد الأساسٌة 69.527 26.060 1.0682 174.76

 الاتصالات 10.713 5.2935 1.0884 21.035

 الأغذٌة والمشروبات 4.1563 4.7449 2.0486 20.085

 التشٌد والبناء 13.586 5.9622 4.8669 63.467

 الخدمات المالٌة 0.4255 0.7285 0.7647 1.1439

 السٌاحة والترفٌه 1.2784 0.5277 0.9929 2.9931

 العقارات 1.7429 0.4205 0.56212 8.922

 الغاز والبترول 1.9225 1.3172 1.3172 2.6228

 الكٌماوٌات 12.828 13.364 12.543 30.282

 الخدمات الصناعٌة 5.8647 1.8223 0.39349 19.298

والأدوٌةالرعاٌة الصحٌة  7.3069 5.0237 5.1700 19.019  

 منتجات منزلٌة وشخصٌة 7.6278 2.8636 0.22639 19.876

 الموزعٌن وتجار التجزئة 1.2099 0.80607 0.80607 1.6005

 ٌمكن استنتاج الآتى: الجدول السابق ومن

  ٌؤدى التجمٌع على مستوى المؤسسات إلى زٌادة قٌمRMSE  فى النموذج التجمٌعى، والذى
ٌعتمد على المجموع الكلى فى تكوٌن المتغٌرات التجمٌعٌة. مما ٌؤكد على انخفاض دقة التنبؤ 

 للنموذج بسبب التجمٌع على مستوى المؤسسات.
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  إذا تم استخدام أحد مقاٌٌس النزعة المركزٌة للتجمٌع على مستوى المؤسسات كالوسط الحسابى
جذر متوسط مربعات الخطأ تقل فى النموذج التجمٌعى بالمقارنة بقٌمته فى  الوسٌط، فإن قٌمةأو

 النموذج التفصٌلى مما ٌدل على ارتفاع دقة تنبؤ النموذج بالتجمٌع.

محل الدراسة، ولكن فٌما عدا قطاع الأغذٌة والمشروبات، وقطاع  14وذلك كما فى جمٌع القطاعات 
الكٌماوٌات حٌث تقل دقة تنبؤ النموذج التجمٌعى الذى ٌعتمد  الخدمات المالٌة باستثناء البنوك، وقطاع

 .الوسط الحسابى أوالوسٌطمثل:  على مقاٌٌس النزعة المركزٌة

 الخلاصة -5

العدٌد من الآثار على جودة توفٌق نموذج الانحدار، وقد تم قٌاس ذلك من  تؤدى مشكلة التجمٌع إلى
خلال القوة التفسٌرٌة لنموذج الانحدار وقد تم قٌاس معامل التحدٌد كمقٌاس لها. كما تم قٌاس الخطأ 
. المعٌارى لمقدرات معالم النموذج وذلك لدراسة أثر مشكلة التجمٌع على كفاءة تلك مقدرات

مدى تأثر القدرة التنبؤٌة لنموذج الانحدار الخطى، تم استخدام اختبار مدى استقرار وللتعرف على 
التقدٌرات لنموذج الانحدار الخطى. وأخٌراً لقٌاس أثر مشكلة التجمٌع على دقة تنبؤات نموذج 
الانحدار الخطى، تم الاستعانة بجذر متوسط مربعات الخطأ كمقٌاس لها. وذلك بتجمٌع البٌانات على 

مقاٌس النزعة سة وباستخدام المجموع الكلى وتوى الزمن ومستوى المؤسسات محل الدرامس
فى ظل البٌانات محل الدراسة و. المركزٌة مثل: الوسط الحسابى والوسٌط كأسالٌب لتجمٌع البٌانات

 فٌما ٌلى: الدراسة القٌاسٌة نتائجتتلخص أهم 

 حٌث تؤدى تلك المشكلة إلى  نوع التجمٌععلى القوة التفسٌرٌة مشكلة التجمٌع على  ٌتوقف أثر
ولكن لم ٌتحدد أثر واضح . زٌادة قٌم معامل التحدٌد إذا تم تجمٌع البٌانات على مستوى الزمن

 . القطاعٌة اتلوحدإذا تم التجمٌع على مستوى ا للتجمٌع على قٌم معامل التحدٌد

 كفاءة مقدرات  انخفاضإلى مشكلة التجمٌع  تؤدىols أسلوب أو نوع التجمٌع. بغض النظر عن 

  ٌُحسن التجمٌع ٌتوقف أثر مشكلة التجمٌع على القدرة التنبؤٌة للنموذج على نوع التجمٌع حٌث 
على مستوى الزمن من قدرة نموذج الانحدار الخطى على التنبؤ، بٌنما ٌضعف التجمٌع على 

 مستوى المؤسسات من قدرة النموذج على التنبؤ. 

 على دقة التنبؤات على أسلوب التجمٌع حٌث تنخفض دقة تنبؤات  ٌتوقف أثر مشكلة التجمٌع
النموذج التجمٌعى الذى ٌعتمد على المجموع الكلى فى التجمٌع و زٌادة دقة التنبؤات التى تعتمد 

 . مثل الوسط الحسابى والوسٌط على أحد مقاٌس النزعة المركزٌة فى التجمٌع
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 سهاث والوىارددارة ألاإجزاءاث السلاهت والصحت الوهٌيت علي هزاحل إاهويت قىاعذ و

(إحذٜ ؽشوبد الإرقبلادػٍٝ  دساعخ رحـ١ٍـ١ٍـخ ) 

 عصام عطيت عبذالوٌعن  

 الولخص

ظً اٌؼذ٠ذ ِٓ الاصِبد ٚاٌىٛاسس فٝ الاٚٔخ الاخ١شح  ِٓ اٌّذاخً اٌؼ١ٍّخ اٌحذ٠ضخ ٚفٟ اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ داسح إرؼذ  

وفبءح  ِغزٜٛ ٚسفغ اٌّخزٍفخ اٌّخبهش ِٓ إِٓخ ػًّ ث١ئخ ٌزٛف١شاٌزٟ رّبسعٙب إٌّظّبد الأزبع١خ ٚاٌخذ١ِخ ػٍٝ حذ اٌغٛاء 

ٚا٤صِابد ٚاٌىاٛاسس ٚدٚس إداسح حخ ا١ٌّٕٙاخ اٌغالاِخ ٚاٌقا٠ٚٙاذ  اٌجحاش اٌاٝ رح١ٍاً اٌؼلالاخ ثا١ٓ اداسح  ،اٌٛلب٠اخ ٚعابلً

فاٟ اٌحاذ ِآ ا٤صِابد ٚاٌىاٛاسس ٚوٍّاب اعازشبػذ اٌؾاشوخ اٌّقاش٠خ ٌلارقابلاد  اٌغابػ١خ اٌاٝ اٌغلاِخ ٚاٌقاحخ ا١ٌّٕٙاخ 

 الاعزّشاس ٚإٌّٛ فـٟ  ظً اٌؼذ٠ذ ِٓ الاصِبد ٚاٌىٛاسس فٝ الاٚٔخ الاخ١شح ٚفٟ ظً إٌّبفغخ اٌّزضا٠ذح ِآ رشج١اك لٛاػاذ

اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ وٍّب أدٜ رٌه اٌٝ ِٛاعٙخ الاصِبد ٚاٌىٛاسس اٌزٟ لذ رغبثٙٙب ثبلاعاٍٛة اٌازٞ ٠ّىٕٙاـب  عشاءادٚإ

ِـٓ ِؼبٌغزٙب ٚأ٠غبد اٌغجً اٌىف١ٍخ ٌزفبد٠ٙب ِغزمج٣ٍ ػٕـذ رىشاس٘ـب خبفـخ ٚاْ اٌظـشٚ  الالزقبد٠خ اٌزاٟ رّاش ثٙاب اٌؾاشوخ 

ِٓ اٌزحـغ١ٓ ٚالأزجـبٖ اٌاـٝ ِاـقبدس الاصِابد ٚاٌىاٛاسس ٚاداسرٙاب ثبلاعاٍٛة اٌؼٍّاٟ اٌّقش٠خ ٌلارقبلاد  رزشٍت اٌّض٠ذ 

إٌّبعت ٌزغبٚص٘ب دْٚ امشاس ٔب١٘ه ػٓ اٌخـغبلش اٌّبد٠خ ٚاٌّؼ٠ٕٛاخ اٌزاٟ لاذ رزؼاشك ٌٙاب اٌؾاشوخ عاشاء ٘ازٖ الاصِابد   

 ٚلذ رٛفٍذ اٌذساعـخ اٌٝ ػذح اعزٕزبعبد اػزّذد ػ١ٍٙب اٌزٛف١بد إٌّبعجخ   

   لولواث الذالت ا

  ػ١ٕخ هجم١خ 

 ِؼبِلاد الاسرجبهبد اٌجغ١شخ 

 اٌم١بع١خ ِؼبِلاد الأحذاس 

 

____________ 

 عٛدح فٝ ِؼٙذ اٌذساعبد ٚاٌجحٛس الاحقبل١خ دوزٛساح هبٌت
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 هقذهت البحذ

 إدساوٙب ٔغبْالإ ػٍٝ ٠ٕجغٟ اٌزٟ اٌّخبهش ٚالاصِبرٛ ِٓ اٌؼذ٠ذ ظٙٛس إٌٝ اٌؼبٌُ ؽٙذٖ اٌزٞ اٌزمٕٟ اٌزشٛس أدٜ ٌمذ

 ث١ئبد رؼزجش ِٚؼبًِ ِٚخزجشاد ِٚقبٔغ ٚسػ ِٓ ٚاٌّخزٍفخ اٌّزؼذدح اٌؼًّ فأِبوٓ ، ِغججبرٙب فٟ اٌٛلٛع ٚرغٕت

ا١ٌّٕٙخ اٌزٟ ِٓ اٌّّىٓ اْ رزغجت فٟ حذٚس اٌؼذ٠ذ ِٓ الاصِبد ٚاٌىٛاسس فٟ  اٌّخبهش ِٓ اٌؼذ٠ذ ف١ٙب رىضش ػًّ

 ( − http://www.education.gov.bhا١ٌّٕٙخ ) ِٛلغ د١ًٌ اٌغلاِخ ٚاٌقحخ  ث١ئخ اٌؼًّ 

 إٌٝ ؽه ثلا ع١ؤدٞ اٌٛلب٠خ ٚعبلً وفبءح ِغزٜٛ ٚسفغ اٌّخزٍفخ اٌقٕبػبد ِخبهش ِٓ إِٓخ ػًّ ث١ئخ رٛف١ش فئْ ٌزٌه  

الاصِبد ٚاٌزٝ لذ رزغجت فٝ حذٚس اٌؼذ٠ذ ِٓ اٌحٛادس  ِٓ اٌؼب١ٍِٓ ٚحّب٠خ ا١ٌّٕٙخ ، ٚالإِشاك الإفبثبد ِٓ اٌحذ

 سس   ٚاٌىٛا

 ) http://www.salama‐libya.org -         اٌّشوض اٌؼبٌّٟ ٌٍقحخ ٚاٌغلاِخ ا١ٌّٕٙخ(  

ٚفٟ ظً اٌزأص١ش اٌغٍجٟ اٌزٞ رخٍفٗ ا٤ِشاك ٚالإفبثبد اٌّشرجشخ ثبٌؼًّ ػٍٝ فحخ اٌؼّبي ٚإٔزبع١زُٙ ٚثبٌزبٌٟ ػٍٝ 

اٌزٛػ١خ حٛي اٌقحخ ٚاٌغلاِخ ا١ٌّٕٙخ  ػبللارُٙ ٚاٌٛمغ الالزقبدٞ ٚاٌشفب١٘خ الاعزّبػ١خ فٟ اٌجلاد، اصدادد

 ( 5002ٚالاصِبد ٚاٌىٛاسس فٟ اٌؼبٌُ ثأوٍّٗ  )خٛاْ عِٛبف١ب ، 

٠ّٚىٓ رفبدٞ أغٍت  ِٚب صاٌذ ا٤ِشاك ٚاٌحٛادس ا١ٌّٕٙخ أُ٘ أعجبة الإفبثبد ٚاٌٛف١بد ٌٍؼب١ٍِٓ فٟ ث١ئخ اٌؼًّ

لالّخ ٌٍزفز١ؼ ٚاٌزمش٠ش ٚرشؽذ٘ب ارفبل١بد ِٕظّخ اٌحٛادس ٚالاصِبد ٚاٌىٛاسس ػجش "ٚلب٠خ ع١ٍّخ رذػّٙب ِّبسعبد ِ

 (5002اٌؼًّ اٌذ١ٌٚخ"    )ِٕظّخ اٌؼًّ اٌذ١ٌٚخ ، ع١ٕف، 

ِٚٓ ٕ٘ب صاد الا٘زّبَ ثبٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ٚعٕذ اٌمٛا١ٔٓ ٚاٌزؾش٠ؼبد ٚأؼمذد اٌّؤرّشاد اٌّح١ٍخ ٚاٌذ١ٌٚخ  

( ٌؼبَ 522بل١خ اٌذ١ٌٚخ )ارفبل١خ اٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ( سلُ )اٌّزلاحمخ اٌٙبدفخ ٌحّب٠خ الإٔغبْ فٟ اٌؼًّ ِضً الارف

ٚاٌزٟ رٙذ  إٌٝ اٌٛلب٠خ ِٓ اٌحٛادس ٚالإفبثبد اٌقح١خ إٌبعّخ ػٓ اٌؼًّ ٚاٌزم١ًٍ ِٓ اٌّخبهش اٌّشرجشخ  5895

بد ِٓ (  ِٚٓ أعً رّى١ٓ اٌؾشو5002( اٌقبدس ٌغٕخ )55ثج١ئخ اٌؼًّ ثبلإمبفخ إٌٝ لبْٔٛ اٌؼًّ اٌّقشٞ سلُ )

رحم١ك أ٘ذافٙب ٚاٌم١بَ ثذٚس٘ب لاثذ ِٓ رٛف١ش إعشاءاد اٌغلاِخ فٟ اٌؾشوبد ٚإ٠غبد ث١ئخ ػًّ خب١ٌخ ِٓ اٌّخبهش 

ٚالاصِبد  ٚإٌٝ رؼش٠ف اٌؼب١ٍِٓ ثمٛاػذ اٌغلاِخ ثٙذ  اٌٛلب٠خ ِٓ ِخبهش اٌؼًّ ٚرحم١ك أوجش لذس ِٓ اٌقحخ ا١ٌّٕٙخ 

 ( ٠5002غبػذ ػٍٝ ص٠بدح الإٔزبط ٠ٚخفل اٌزىٍفخ )أثٛػجذْٚ، ٚألً لذس ِٓ اٌخغبلش اٌّبد٠خ ٚاٌجؾش٠خ ٚ٘زا

 سالاصِبد ٚاٌىٛاس اٌحذ ِٓداسح اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ دٚس إٌزٌه فئْ ٘زٖ اٌذساعخ عٛ  رغٍو اٌنٛء ػٍٝ 
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 هشولت البحذ

راد اٌغشػبد اٌّقش٠خ ٌلارقبلاد ؽشوخ سالذح فٟ ِغبي الارقبلاد اٌغٍى١خ ٚاٌلاعٍى١خ ٚٔمً اٌّؼٍِٛبد  رؼزجش

 اٌفبلمخ ٟٚ٘ اػشق ؽشوبد الارقبلاد فٟ افش٠م١ب ٚاٌؾشق الاٚعو  

مقٛس فٟ رشج١ك اعشاءاد ِٚزشٍجبد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ٘زٖ اٌؾشوخ ٚػذَ ِشبثمزٙب ثبٌّؼب١٠ش اٌإلا إْ 

ِٕٚظّخ  OSHA)( ٚإداسح اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ) ILOاٌذ١ٌٚخ اٌّٛمٛػخ ِٓ لجً ِٕظّخ اٌؼًّ اٌذ١ٌٚخ )

٠ؤدٞ رٌه إٌٝ ٚلٛع ثؼل اٌحٛادس ٚالاصِبد  ٚلذ رؾًّ اٌؾشوخ ٔفغٙب أٚ لذ رّزذ إٌٝ  (WHOاٌقحخ اٌؼب١ٌّخ )

( ٌزا ٠غت أْ ٠زٛفش اٌغٙذ ٌشفغ ِغزٜٛ اٌٛػٟ ٌذٜ وً ِٓ اٌؼب١ٍِٓ ٚالاداسح ثئ١ّ٘خ 5002خبسعٙب )اٌّذ٠فش، 

ّب لا ثذ ِٓ اٌزشو١ض ػٍٝ ِغبي اٌزذس٠ت ٚالاعزفبدح ِٓ ثشاِظ اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ِٛالغ اٌؼًّ ثبٌؾشوخ، و

 ،(  5882اٌغلاِخ اٌؾبٍِخ  ) وٛ٘ٓ ٚآخشْٚ، 

  -:  ها يلى هوا حقذم فاى هشولت البحذ حبزس هي خلال 

 بدِغ ػٕبفش ِشاحً إداسح الاصِلٛاػذ ٚاعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ  ػٕبفش ث١ٓاسرجبه ً٘ ٕ٘بن  -

 ٌؾشوخ اٌّقش٠خ ٌلارقبلاد ؟فٟ ا ٛاسسٚاٌى

إداسح الاصِبد ٚفمب ٌٍؼلالخ ِغ ػٕبفش ِشاحً  لٛاػذ ٚاعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخرشر١ت ػٕبفش  -

    فٟ اٌؾشوخ اٌّقش٠خ ٌلارقبلاد ٚاٌىٛاسس

 أهويت البحذ 

ا٤صِبد ٚ اٌحذ ِٓ فٟ خ اداسح اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙإٔجضمذ أ١ّ٘خ اٌذساعخ ِٓ رحذ٠ذ ا٢صبس الإ٠غبث١خ ِٓ رشج١ك 

ثىفبءح ٚ فبػ١ٍخ ِّب رغبػذ فٟ ِمبِٚخ ا٤صِبد ٚ اداسح اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ اٌىٛاسس ِٓ خلاي رشج١ك ِٕظِٛخ 

اٌىٛاسس ٚ رؼغً ِٓ عشػخ إحزٛالٙب ٚ إػبدح ا٤ِٓ ٚ الإعزمشاس ٚ إصاٌخ آصبس٘ب اٌغٍج١خ ٚ وزٌه دساعخ ا٤صِبد ٚ 

 ، ِٛاعٙزٙب ٚ إحجبه آصبس٘ب ِغزمجلاا  فبػ١ٍخ اٌىٛاسس اٌغبثمخ ثّب ٠ىفً 

ٚإْ ػ١ٍّخ رمذ٠ش اٌم١ّخ الالزقبد٠خ ٌٍؼٕقش اٌجؾشٞ فٟ أٞ ٚحذح إٔزبع١خ ٠غت أْ رٕبي ا٘زّبِبا وج١شاا ٚأْ ٠ىْٛ 

ٕ٘بن أعٍٛة دل١ك ٠غت إرجبػٗ ٚارغبع دالشح رشج١مٗ فٟ ع١ّغ اٌؾشوبد ٌٍخشٚط ثقٛسح دل١مخ ػٓ ل١ّخ اٌضشٚح 

 اٌؼبلذ ِٓ اعزضّبسٖ فٟ اٌزذس٠ت ٚاٌزؼ١ٍُ ٚاٌخجشح ح١ش رٛمح أ١ّ٘خ اٌذساعخ ف١ّب ٠ٍٟ : اٌجؾش٠خ ِٚذٜ

    رغبُ٘ ٘زٖ اٌذساعخ ٌٍجبحش فٟ إصشاء ِؼٍِٛبرٗ حٛي اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ، ٚو١ف١خ رغٕت اٌّخبهش ا١ٌّٕٙخ

 ٚالاصِبد ٚاٌٛلب٠خ ِٕٙب   
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   ٚثبٌزبٌٟ اٌزم١ًٍ  ٤ػّبٌُٙ لاِخ ٚاٌقحخ ا١ٌّٕٙخ ػٕذ أدالُٙ رغُٙ اٌذساعخ فٟ ِؼشفخ اٌؼب١ٍِٓ ثئؽزشاهبد اٌغ

 اٌؾشوخ اٌّقش٠خ ٌلارقبلاد    ِٓ حغُ اٌخغبلش عٛاء اٌّبد٠خ أٚ اٌجؾش٠خ فٟ

    رغبػذ ٘زٖ اٌذساعخ اٌؼب١ٍِٓ ثبٌؾشوبد فٟ ا٤خز ثىبفخ احز١بهبد اٌغلاِخ ا١ٌّٕٙخ ٚاٌمٛاػذ ٚالإعشاءاد

ٚرٌه ِٓ أعً خٍك عٛ آِٓ ٚث١ئخ خب١ٌخ ِٓ اٌّخبهش ٚالاصِبد فٟ ع١ّغ  اٌٛاعت إرجبػٙب فٟ ث١ئخ اٌؼًّ ،

 اٌّغبلاد  

     َرٛمح اٌذساعخ ِذٜ احز١بط إداسح اٌؾشوخ اٌّقش٠خ ٌلارقبلاد  ٌٕزبلظ ٘زٖ اٌذساعخ ٚاٌزٟ ِٓ ؽأٔٙب اٌم١ب

 اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ٚاعب١ٌت إداسح الاصِبد ٚاٌىٛاسس   ٚإعشاءاد ثزش٠ٛش لٛاػذ

   غبػذ ٔزبلظ ٘زٖ اٌذساعخ اٌّغئ١ٌٛٓ ػٓ اٌؾشوخ اٌّقش٠خ ٌلارقبلاد فٟ رفؼ١ً لٛاػذ ٚإعشاءاد اٌغلاِخ ر

 ٚاٌقحخ ا١ٌّٕٙخ ػٕذ ل١بُِٙ ثؼٍُّٙ فٟ اٌؾشوخ 

 أهذاف البحذ 

رشج١اك لٛاػاذ ٚاعاشاءاد اٌغالاِخ ٚاٌقاحخ ا١ٌّٕٙاخ ثبٌؾاشوخ  أْ اٌٙذ  اٌشل١غٝ ِٓ ٘ازا اٌجحاش ٘اٛ اثاشاص ا١ّ٘اخ دٚس

لٛاػاذ ل١ابط اٌّزغ١اشاد اٌّغازمٍخ اٌّزّضٍاخ فاٝ ِآ خالاي ٚرٌاه الاصِابد ٚاٌىاٛاسس  اٌحاذ ِا٠ٓخ ٌلإرقبلاد فٟ اٌّقش

ٚرٌاه ثاجؼل ، أٚ اٌىبسصاخ  ٚاٌّزغ١شاد اٌزبثؼخ اٌّزّضٍخ فاٝ ِشاحاً إداسح الاصِاخ،   ٚاعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ

  اٌؼجبساد اٌزٝ رٕبعت وً ِزغ١ش

 هٌهج البحذ وخطىاحه

٠اازُ إعاازخذاَ اٌّاإٙظ اٌٛفاافٝ اٌزح١ٍٍااٝ ػاآ هش٠ااك ِااذخً اٌّغااح ثئعاازخذاَ الإعاازجبٔخ وااأداح ٌغّااغ اٌج١بٔاابد   عااٛ 

 ثبلامبفخ اٌٝ اعب١ٌت اخشٜ ٚف١ّب ٠ٍٝ رٛم١حٙب  

 عّغ اٌج١بٔبد 

عٛ   ٠ؼزّذ اعٍٛة اٌؼًّ فٟ أٔغبص اٌغبٔت إٌظاشٞ ِآ اٌذساعاخ ا٤عاٍٛة اٌٛفافٟ ثبعاـزخذاَ اٌّشاعاـغ اٌؼ١ٍّاخ 

ذٚس٠بد ٚأدث١بد إداسح الإٔزبط ٚاٌؼ١ٍّبد فنلا ػٓ ؽجىخ الأزشٔذ ِٚحز٠ٛبرٙـب اٌحذ٠ضخ  اِب اٌغبٔت ا١ٌّاذأٟ ِآ ٚاٌ

اٌذساعخ عٛ   ٠ؼزّذ ثؾىً سل١غٟ ػٍٝ اعزّبساد الاعزج١بْ اٌزٟ عبءد ِزٛافمخ ِٚغزّذح ِٓ اٌغبٔات إٌظاشٞ ِآ 

ثبٌؾاشوخ ٚاٌىاٛاسس الاصِابد قاحخ ا١ٌّٕٙاخ ِٚشاحاً إداسح لٛاػذ ٚاعشاءاد اٌغالاِخ ٚاٌاٌذساعخ ثّـب ٠ّىـٓ رحذ٠ـذ 

اعزّبسح ػٍٝ ِغؤٌٟٚ اٌٛحاذاد ٚسسعاـبء الالاـغبَ   ِبلزبْ ٚخّغخ ٚعجؼْٛ( 522اٌّقش٠خ ٌلإرقبلاد ار ٚصػذ )

ص٠بدح ػٍٝ رٌه اٌّمبثلاد اٌؾخق١خ ٚاٌض٠بساد ا١ٌّذا١ٔخ ٌلاداساد ِٚٛالاغ اٌؾاشوخ اٌّخزٍفاخ ثبٌّحبفظابد اٌّخزٍفاخ   

اػزّذ اعٍٛة ١ٌىشد اٌخّبعٝ  ػٍٝ رح١ًٍ الاعزّبسح ٚفـن٣ ػٓ الاسرجابه ثا١ٓ ِزغ١١اشاد اٌذساعاخ اٌاٝ عبٔات  وّب
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ٌٛفاف ٚرؾاخ١ـ ِزغ١اشاد ِٚؼبِاً الاخازلا  اٌزىشاساد ٚإٌغت اٌّئ٠ٛخ ٚاٌّزٛعاشبد ٚالأحشافابد اٌّؼ١بس٠اـخ 

   اٌذساعخ

 هجخوع الذراست :  

ٜٛ ٚ٘بَ فٝ خذِخ اٌّغزّغ ِٓ خلاي رٛف١ش خذِخ الأزشٔذ فبلك رمَٛ اٌؾشوخ اٌّقش٠خ ٌلارقبلاد ثذٚس ح١

 اٌغشػخ ثّب عبُ٘ فٝ عٌٙٛخ رذٚاي اٌج١بٔبد ثّب ٠شفغ ِٓ اٌذخً اٌمٜٛ ٌٍجلاد  

ٚلذ لبَ اٌجبحش ثغحت ػ١ٕخ هجم١خ ِٓ ِخزٍف اٌّغز٠ٛبد اٌٛظ١ف١خ ثبلاداسح اٌؼبِخ ٌٍغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ٚع١ّغ 

لشبػبد اٌؾشوخ اٌّخزٍفخ ثبٌّحبفظبد ٚوزٌه الاداسح اٌؼبِخ لإداسح ٚرح١ًٍ الاصِبد ٚع١ّغ  الالغبَ اٌزبثؼخ ٌٙب فٝ

الالغبَ اٌزبثؼخ ٌٙب فٝ لشبػبد اٌؾشوخ اٌّخزٍفخ ثبٌّحبفظبد ِٚجٕٝ عٕزشاي اٌمجخ ٚح١ش أْ ِغزّغ اٌذساعخ اٌّزّضً 

فٝ لشبػبد اٌؾشوخ اٌّقش٠خ ٌلارقبلاد  فٝ الاداسح اٌؼبِخ ٌٍغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ٚع١ّغ الالغبَ اٌزبثؼخ ٌٙب

ِفشدح  ٚوزٌه  (80اٌّخزٍفخ ثبٌّحبفظبد ٚاٌجبٌغ ػذد ِفشداد اٌذساعخ ِٓ ٚالغ عغلاد ؽئْٛ اٌؼب١ٍِٓ ُٚ٘ )

الاداسح اٌؼبِخ لإداسح ٚرح١ًٍ الاصِبد ٚع١ّغ الالغبَ اٌزبثؼخ ٌٙب فٝ لشبػبد اٌؾشوخ اٌّقش٠خ ٌلارقبلاد اٌّخزٍفخ 

 ( ِفشدح    20ٌغ ػذد ِفشداد اٌذساعخ ِٓ ٚالغ عغلاد ؽئْٛ اٌؼب١ٍِٓ ُٚ٘) ثبٌّحبفظبد ٚاٌجب

( ِفشدح    260ِجٕٝ عٕزشاي اٌمجخ ٚاٌجبٌغ ػذد ِفشداد اٌذساعخ ِٓ ٚالغ عغلاد ؽئْٛ اٌؼب١ٍِٓ ُٚ٘) إداسح ٚوزٌه 

 (  5 )سلُ  (ِفشدح ِمغّخ وّب فٝ عذٚي 200ٚثبٌزبٌٝ ٠ىْٛ اعّبٌٝ ِفشداد ِغزّغ اٌذساعخ اٌجبٌغ )

(1جدول رقم )   

داراتلإعلى امفردات المجتمع توزيع   

 

 

 

 

 

 . داراتلإعمى امفردات مجتمع الدراسة توزيع (  1ويتضح من الجدول رقم ) 

 

 النسبة من المجتمع
( %) 

 البيــــــــــــان العدد

 إدارة مبنى سنترال القبة 063 27

11 03 
للسلامة والصحة المهنية وجميع الاقسام التابعة لها فى  دارة العامةلإا

 الفروع

مات وجميع الاقسام التابعة لها فى الفروعلإدارة وتحليل الازالادارة العامة  03 13  

 المجموع 033 133
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 عيٌت الذراست :

( ِفشدح ِٓ الاداسح  60( ِفشدح ُِٕٙ   )  522% (ِٓ ِغزّغ اٌذساعخ اٜ رّضً) 22ٚرُ عحت ػ١ٕخ هجم١خ رّضً)  

( ِفشدح ِٓ الاداسح اٌؼبِخ لإداسح ٚرح١ًٍ الاصِبد ٚا٠نب  22ٍغلاِخ ٚع١ّغ الالغبَ اٌزبثؼخ ٌٙب ُِٕٚٙ ا٠نب ) اٌؼبِخ ٌ

 (  5( ِفشدح ِٓ اٌؼب١ٍِٓ ثئداسح ِجٕٝ عٕزشاي اٌمجخ وّب فٝ  عذٚي سلُ ) 590) 

ٌٚؼذَ إِىب١ٔخ ٔؾش  ( إعزّبسح إعزمقبء فبٌحخ ٌٍزح١ًٍ الاحقبلٝ ٚرٌه ٔظشاا ٌن١ك اٌٛلذ 522ٚعٛ  ٠زُ ٔؾش)

 ( إعزّبسح ٚإػبدح عّؼُٙ ٚرح١ٍٍُٙ ٚإعزخشاط إٌزبلظ ٚاٌزٛف١بد 200)

(7جدول رقم )   

  داراتلإتوزيع مفردات العينة على ا

 

 

 

 

 تها من مفردات المجتمعونسب داراتلإعلى امفردات عٌنة الدراسة توزٌع (  2وٌتضح من الجدول رقم ) 

  هخغيزاث الذراست

ِزغ١شاد  ّٚ٘ب١ٓ ِٓ اٌّزغ١شاد ح١ش رلاحظ اْ ِزغ١شاد اٌذساعخ ِزّضٍخ فٝ الاعزج١بْ ٚاٌزٜ ٠ٛمح ِغّٛػز

 ٚرزىْٛ ِٓ اسثؼخ ِؤؽشاد زشج١ك لٛاػذ ٚاعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخثاٌخبفخ  (X)اٌّغّٛػخ ا٤ٌٚٝ 

 ٚ٘ٝ   وبٌزبٌٝ :

 اٌزضاَ الإد  ( اسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخX_1   ) 

   ( ًّالاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼX_2   ) 

   ( رذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخX_3   ) 

 ٍالاٌزضاَ ثزٛف١ش ٚرشج١ك اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ اٌّزؼ( مخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخX_4  ) 

ٚرزىْٛ ِٓ خّغخ ِؤؽشاد ٚ٘ٝ اٌىٛاسس ٚ بداٌخبفخ ثّشاحً إداسح الاصِ (Y)ِٚزغ١شاد اٌّغّٛػخ اٌضب١ٔخ  

  :وبٌزبٌٝ

النسبة من مفردات 
 المجتمع 
( %) 

 النسبة من العينة  
( %)  

 البيــــــــــــان العدد

 إدارة مبنى سنترال القبة 113 60 03

62 
77 63 

للسلامة والصحة المهنية وجميع  الأدارة العامة
 الاقسام التابعة لها فى الفروع

23 
10 00 

لإدارة وتحليل الازمات وجميع الاقسام الادارة العامة 
 التابعة لها فى الفروع

 المجموع 720 133 ------
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 الإٔزاس إؽبساد اوزؾب  ِشحٍخ   ( اٌّجىشy_1  ) 

 الاعزؼذاد ِشحٍخ   ( ٚاٌٛلب٠خy_2  ) 

 احزٛاء ِشحٍخ   ( ا٤مشاسy_3  ) 

 اعزؼبدح ِشحٍخ   ( إٌؾبهy_4  ) 

 ِشحٍخ   ( ٍُاٌزؼy_5  ) 

         ٚو١ف١خ ل١بط وً ِزغ١ش ف١ٙبٓ ا٠نبحٙب فٝ اعزّبسح الاعزج١بْ ٚفنلا ػ

 الاسلىب البحزى 

لاعزخلاؿ اٌّزغ١شاد   Factor Analysisاٌزح١ًٍ اٌؼبٍِٟ أعزخذَ ا٤عٍٛة اٌزحب١ٌٍٟ فٟ اٌذساعخ ح١ش اعزخذَ 

ِؼبِلاد ا٤سرجبه اٌجغ١شخ فٟ ؽىً ِقفٛفخ ػٕبفش فح١فخ ا٤عزج١بْ صُ رُ حغبة  اٌّغزمٍخ ٚاٌزبثؼخ ِٓ

( قىاعذ واجزاءاث السلاهت والصحت الوهٌيتالاسرجبهبد ٌزحذ٠ذ ؽذح الاسرجبه ث١ٓ اٌّزغ١شاد اٌّغزمٍخ )

ؼبِلاد اٌزٟ رّضً ِ  Beta Coefficientٚحغبة ل١ُ   إدارة الاسهت والواررت(هزاحل اٌزبثؼخ ) ادٚاٌّزغ١ش

 ا٤ٔحذاس فٟ ف١غزٙب اٌم١بع١خ 

 ًخائج الذراست

 البحذ وحخواشا هع الأهذاف البحزيتهذا الجشء يسخعزض اهن الٌخائج الخي حىصل اليها 

 

(3جذول رقن )     

 الأوزان الناتجة من التحليل العاملي 

الاوزان  ((Variables المتغيرات
 القياسية

 ( Factorsالعوامل ) 

  الشركة إدارة قبل من للعمل واضحة سلامة سٌاسة ٌوجد 
 واعيداد المتوقعية والصيناعٌة الربٌعٌية والكيوار  للمخيارر وتحلٌيل تقٌيٌم ٌوجد 

 الادارة قبل من الكارثة وقوع عند والعمال الشركة لحماٌة روارىء خرة
 الادارة قبل من العمل بٌئة مخارر لقٌاس اجهزة بالشركة ٌوجد 
  السيلامة إجيراءات وتريوٌر المخيارر تقٌيٌم لٌيةعم فيً للعياملٌن مشياركة هنيا 

 المهنٌة والصحة
 السلامة وإجراءات قواعد تربٌق لتحقٌق الإدارة وبٌن بٌن  تعاون بوجود تشعر 
 المهنٌة والصحة السلامة إجراءات لتربٌق والمالٌة الفنٌة الإمكانٌات توفٌر ٌتم 
 متابعتها على والعمل المهنٌة للسلامة وبرامج خرر ٌوجد 

 .654 

.659 

.229 

.595 

.673 

.468 

اٌزضاَ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ 

 (X_1 )  ←ٚاٌقحخ ا١ٌّٕٙخ 
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 تربٌيق بشينن الأهلٌية المنظميات ميع العلٌيا الإدارة قبيل من وتعاون تنسٌق ا هن 
   المهنٌة والصحة السلامة إجراءات

  المهنٌة والصحة السلامة إجراءات تحدٌد ٌشمل وظٌفة لكل وظٌفً وصف هنا 
 . علٌها الموظف وارلاع الوظٌفة علٌها تنروي التً

 إدارة تريوٌر عليى تعميل أن رٌعتسيت العلٌيا الإدارة فيً وخبيرات كفياءات ٌوجيد 
   المهنٌة والصحة السلامة أنظمة

 السيلامة إجيراءات تريوٌر فيً دورهيا لتميارس المهنٌية للسيلامة لجيان ٌوجيد 
 المهنٌة والصحة

 السيلامة إجيراءات بتروٌر تتعلق التً العلمٌة والدراسات بالبحو  الإدارة تهتم 
 المهنٌة

  المهنٌة والصحة سلامةال فى متخصصة بالشركة عامة إدارة  هنا 

.361 
-.115- 
.331 
.553 
.369 
.729 
.117 

 للاشيتعال قابلية غٌير ميواد مين (والنوافي  والأبيوا  الجيدران) السينترال بنياء 
 والإنفجارات الكٌماوٌة للمواد ومقاومة

 مناسبة تعتبر (ضوضاء – حرارة – تهوٌة – إضاءة) من السنترال تجهٌزات 
 (الغاز ، الكهرباء ، الماء ) الدوري بالفحص المتخصصون ٌهتم 
 خيو ة -قفياز -معريف ) الشخصيٌة السيلامة معيدات عليى الحصيول السيهل من- 

 ( الوجه قناع -إرفاء برانٌة – أح ٌة -كمامة -نظارة
 وبنعيداد السينترال لنوعٌية  مناسيبة و السينترال داخيل متوفرة إن ار أنظمة نا ه 

 . مناسبة وأماكن كافٌة
 للمصاعد دورٌة صٌانة وسجل ترخٌص ٌوجد 
 واضيحة أمياكن فيً بالسيلامة العياملٌن لتوعٌة تح ٌرٌة ولوحات ملصقات ٌوجد 

 ومرئٌة
 أو السيائلة أو الرغيوة أو لبيودرة) بننواعهيا والمتحركية الٌدوٌية الرفاٌيات 

 .مناسبة وأماكنها كافٌة أعدادها الرمل وجرادل(الغازٌة
 المصرٌة القٌاسٌة للمواصفة مرابقة المستخدمة الإرفاء وادوات اجهزة كافة 
  قبيل مين والمعيدات للاجهيزة وكي ل  الحرٌيق لرفاٌيات دورٌية صيٌانة هنيا 

 مختصٌن
 الجدد للعاملٌن الربً بالفحص ٌقوم نظام ٌوجد 
  السنترال داخل العمل بحواد  ٌتعلق للعاملٌن  ربً سجل هنا 
 مناسيبة وأمياكن كافٌية بنعيداد بالسينترال للريوار  ومخيار  ميداخل ٌوجيد 

 والاشارات الاضاءة بوسائل ومزودة ممهدة به والممرات
 العمل محٌر فً للاستخدام جاهزة الأولٌة للإسعافات خزانات ٌوجد 
 السلامة وسائل تربٌق فً لسنترالا فً العاملٌن بٌن وتنسٌق تعاون وجود 
 سنترال بكل والبٌئة المهنٌة والصحة للسلامة مشرف ٌوجد 

  

.375 

.499 

.818 

.734 

.259 
-.064- 
-.110- 
-.309- 
-.029- 
.294 
.229 

-.169- 
-.280- 
-.555- 
.126 
.088 

الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ 

 (X_2 )  ←فٟ ث١ئخ اٌؼًّ 

 الحرٌق ومكافحة والروار  الإخلاء خرة على تدرٌبا   العاملون ٌتلقى 
 الصيناعٌة والكيوار  الازميات وإدارة الريوارىء خرير فاعلٌية اختبيار ٌيتم 

 دورٌة بصفة كفاءتها من للتنكد علٌها عملٌة تدرٌبات واجراء والربٌعٌة
 رالبالسنت السلامة وأجهزة أنظمة مع التعامل ررق على التدرٌ  ٌتم 
  الوقاٌية مهميات اسيتخدام وكٌفٌية الأولٌية الإسيعافات عليى للعياملٌن تدرٌ  هنا 

 اٌضا الشخصٌة
 المحاضرات-العملً التدرٌ ( ررٌق عن السلامة إجراءات على التدرٌ  ٌتم - 

 ) العمل ورش- المربوعة النشرات
 ائلوس بإستخدام والزامهم ٌواجهونها التى بالمخارر العاملٌن وتدرٌ  توعٌة ٌتم 

 المقررة الوقاٌة
  بالسيلامة المتعلقية الدولٌية والميتتمرات النيدوات فيً للعياملٌن مشياركة هنيا 

 (العالمٌة الصحة منظمة –الدولٌة العمل منظمة) ( المهنٌة والصحة
 الميدنً اليدفاع)خارجٌية جهيات قبل من السلامة إجراءات على  تدرٌ  تلقٌت– 

 (أهلٌة متسسات –العمل وزارة –الصحة وزارة

.584 

.530 

.506 

.292 

.581 

.725 

.421 

.272 

رذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد اٌغلاِخ 

 (X_3 )  ←ٚاٌقحخ ا١ٌّٕٙخ 

  الشركة داخل المهنٌة والصحة بالسلامة خاصة وقوانٌن لوائح هنا 
 الشخصٌة  الوقاٌة معدات لاستخدام الزامٌة قوانٌن توجد 
 الوقائٌة الوسائل استخدام لكٌفٌة دٌةإرشا وكتٌبات منشورات ٌتوفر 
 المهنٌة والصحة السلامة بإجراءات تهتم وقوانٌن لوائح الشركة داخل ٌتوفر 
  العميل قيانون ( المصيرٌة والقيوانٌن بياللوائح الشيركة قبيل مين التيزام هنيا 

 ) العامة الصحة قانون –المصرى
  المتعلقية والقيوانٌن الأنظمة بتربٌق المرتبرة للوثائق وإرشادات توجٌهات هنا 

 المهنٌة والصحة بالسلامة

.541 

.162 
-.454- 
-.195- 
-.037- 

الاٌزضاَ ثزٛف١ش ٚرشج١ك اٌٍٛالح ٚا٤ٔظّخ 

ٚاٌمٛا١ٔٓ اٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ 

←  ( X_4) 
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  المهنٌة السلامة بقواعد المتعلقة والقوانٌن باللوائح العاملٌن قبل من التزام هنا 
  داخيل الوقاٌية وسيائل باسيتخدام الملتيزمٌن غٌير عليى رادعية عقوبيات تفير 

 السنترال
 الدولٌية المعياٌٌر مع متوافقة الموجود والأنظمة اللوائح  (OSHA) واضيحة و 

 ومحددة
  للعاملٌن والتنمٌن التعوٌ  مبدأ تربق وقوانٌن قواعد هنا  

.857 

.829 

.300 

.279 

.153 
 ًالأزمات حدو  متشرات لرصد ودعما اهتماما الشركة  فً العلٌا الإدارة تول. 

 احتميال متشيرات عليى للتعيرف شياملة بصيورة الشيركة  عميل بٌئية مسيح ٌيتم 
 .الأزمة حدو 

 الأزمات حدو  متشرات وتبوٌ  تصنٌف بعملٌات الشركة  إدارة تهتم. 

 

.798 

.920 

.816 

            الإٔزاس إؽبساد اوزؾب  ِشحٍخ       

 (  y_1)   ←جىش اٌّ      

 الشركة  فً المحتملة الأزمات من العدٌد لحل ومتعددة مختلفة فرق تشكٌل ٌتم 

 المرلوبة المادٌة والبشرٌة والتقنٌة والمعلوماتٌة الإمكانٌات على الحصول ٌسهل 
 .الأزمات مع التعامل أجل من لها عند الحاجة الأخرى والأقسام الإدارات من

 عليى  العمل وٌتم الشركة فً الأزمات لإدارة وجاهزة كافٌة وخرر برامج تتوفر
 .باستمرار وتروٌرها مراجعتها

 

.552 

.793 
839. 

 (  y_2)  ←ٚاٌٛلب٠خ   الاعزؼذاد ِشحٍخ

 المهام توزٌع ررٌق عن الأزمة لاحتواء الفورٌة الشركة بالاستجابة  إدارة تقوم 
 .الأزمة حدو  عند ومناسبة قصٌرة بفترة وتحدٌد الصلاحٌات

 مين وتحيد تقليل التيً الريوار  إجيراءات واسيتخدام الأحيدا  فيً التينثٌر ٌيتم 
 .بكفاءة الأزمة التً تسببها الأضرار

 الحدٌثية بالتقنٌيات ومجهيزة مناسيبة عملٌيات غرفية بإعيداد الشيركة  إدارة تقيوم 
 .الأزمة وأضرار لاحتواء أسبا 

 

.650 

.925 

.858 

 

 (  y_3)   ←ا٤مشاس  احزٛاء ِشحٍخ

 

 اللازمية الإجيراءات اتخيا  عليى الأزميات ظيروف الشيركة فيً  إدارة تحيافظ 
 .تنخٌر أي دون فً الشركة الاعتٌادٌة النشارات لمواصلة ممارسة

 تينثرت التيً المختلفية للمواقيع اللازمية الاحتٌاجيات بتحدٌيد إدارة الشيركة تقيوم 
 .الاعتٌادي النشار واستعادة الأزمة تنثٌرات بالأزمة لمعالجة

 الأزمة آثار من للتخفٌف اللازمة الإجراءات كافة اتخا  على الشركة إدارة تعمل 
 .حدوثها استمرار والحد من

.563 

.842 

.729 
 (  y_4)   ←إٌؾبه   اعزؼبدح ِشحٍخ

 التيً الأزميات مين والعبير اليدروس فعالية بصيورة الشيركة إدارة تسيتخلص 
 .مستقبلا منها للاستفادة محاولة ًسابقا ف واجهتها

 تروٌرهيا بقصيد السيابقة الأزميات إدارة وبرامج خرر بتقٌٌم الشركة إدارة تقوم 
 .المستقبلٌة الأزمات مع التعامل أجل وتحسٌنها من

 الإدارات فيً الأزميات معالجية أسيالٌ  مين الاسيتفادة إدارة الشيركة عليى تعمل 
 .المشابهة التجار  ات  الأخرى الدول فً أو فً البلد الأخرى

 .811 
.848 
.686 
 

 (  y_5)   ←ِشحٍخ اٌزؼٍُ 

 ، الأوزان الناتجة من التحميل العاممي (2زنح ِٓ عذٚي سلُ ) ٠ٚ

 و كاًج اهن الٌخائج حوزلج فى: 

  اٌزضاَ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ أػٍٝ الاٚصاْ اٌم١بع١خ فٝ ِؤؽش( X_1) ٛ٘ .729  ٝٚاٌز

 ا١ٌّٕٙخ   اٌغلاِخ إعشاءاد ثزش٠ٛش رزؼٍك اٌزٟ اٌؼ١ٍّخ ٚاٌذساعبد ثبٌجحٛس الإداسح رٙزُرّضً ثؼجبسح 

  الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼًّ أػٍٝ الاٚصاْ اٌم١بع١خ فٝ ِؤؽش( X_2)    ٛ٘. 818  ًٚاٌزٝ رّض

 اٌغبص( ، اٌىٙشثبء ، اٌّبء ) اٌذٚسٞ ثبٌفحـ اٌّزخققْٛ ٠ٙزُثؼجبسح 
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 . رذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخأػٍٝ الاٚصاْ اٌم١بع١خ فٝ ِؤؽش( X_3)   ٛ٘.725  ًٚاٌزٝ رّض

 اٌّمشسح اٌٛلب٠خ ٚعبلً ثئعزخذاَ ٚاٌضاُِٙ ٠ٛاعٙٛٔٙب اٌزٝ ثبٌّخبهش اٌؼب١ٍِٓ ٚرذس٠ت رٛػ١خ ثؼجبسح ٠زُ

 الاٌزضاَ ثزٛف١ش ٚرشج١ك اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ اٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ لاٚصاْ اٌم١بع١خ فٝ ِؤؽش أػٍٝ ا ( X_4)  

 ٚاٌقحخ ثبٌغلاِخ اٌّزؼٍمخ ٚاٌمٛا١ٔٓ ا٤ٔظّخ ثزشج١ك اٌّشرجشخ ٌٍٛصبلك ٚإسؽبداد رٛع١ٙبد ٚاٌزٝ رّضً ثؼجبسح ٕ٘بن 857. ٛ ٘

 ا١ٌّٕٙخ

 ٌاٌّجىش  الإًذار إشاراث اكخشاف هزحلت م١بع١خ فٝ ِؤؽشأػٍٝ الاٚصاْ ا  (y_1   ) ٛ٘.920 ُػًّ ث١ئخ ِغح ٚاٌزٝ رّضً ثؼجبسح ٠ز  

 .ا٤صِخ حذٚس احزّبي ِؤؽشاد ػٍٝ ٌٍزؼش  ؽبٍِخ ثقٛسح اٌؾشوخ

 ٚاٌٛلب٠خ  الاعزؼذاد أػٍٝ الاٚصاْ اٌم١بع١خ فٝ ِؤؽش ِشحٍخ  (y_2    ) ٛ٘.839  وبف١خ ٚخشو ثشاِظ فشرزٛٚاٌزٝ رّضً ثؼجبسح 

 ثبعزّشاس   ٚرش٠ٛش٘ب ػٍٝ ِشاعؼزٙب اٌؼًّ ٠ٚزُ اٌؾشوخ فٟ ا٤صِبد لإداسح ٚعب٘ضح

 ا٤مشاس احزٛاء أػٍٝ الاٚصاْ اٌم١بع١خ فٝ ِؤؽش ِشحٍخ   (y_3   ).925 ُٚاعزخذاَ ا٤حذاس فٟ اٌزأص١ش ٘ٛ ٚاٌزٝ رّضً ثؼجبسح ٠ز 

 .ثىفبءح ا٤صِخ اٌزٟ رغججٙب ا٤مشاس ِٓ ٚرحذ رمًٍ اٌزٟ اٌشٛاسا إعشاءاد

 إٌؾبه  اعزؼبدح أػٍٝ الاٚصاْ اٌم١بع١خ فٝ ِؤؽش ِشحٍخ   (y_4   )  ٛ٘.842 َٛثزحذ٠ذ إداسح اٌؾشوخ ٚاٌزٝ رّضً ثؼجبسح رم 

  .الاػز١بدٞ إٌؾبه ٚاعزؼبدح ا٤صِخ رأص١شاد ثب٤صِخ ٌّؼبٌغخ رأصشد اٌزٟ اٌّخزٍفخ ٌٍّٛالغ اٌلاصِخ الاحز١بعبد

 ٚصاْ اٌم١بع١خ فٝ ِؤؽش ِشحٍخ اٌزؼٍُ أػٍٝ الا  (y_5    ) ٛ٘.848 َٛإداسح ٚثشاِظ خشو ثزم١١ُ اٌؾشوخ إداسح ٚاٌزٝ رّضً ثؼجبسح رم 

 .اٌّغزمج١ٍخ ا٤صِبد ِغ اٌزؼبًِ أعً ٚرحغ١ٕٙب ِٓ رش٠ٛش٘ب ثمقذ اٌغبثمخ ا٤صِبد
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لٛاػاذ ٚاعاشاءاد اٌغالاِخ ٚاٌقاحخ ا١ٌّٕٙاخ ( أاٗ ٠ٛعاذ اسرجابه ثا١ٓ أغٍات ثا١ٓ ِزغ١اشاد 4ِٓ عذٚي سلاُ ) ٠ٚزنح 

ِٚزغ١اشاد  ( X_1 X_2 X_3 X_4اٌزبثؼاخ لإداسح اٌغالاِخ ٚاٌقاحخ ا١ٌّٕٙاخ ٚاٌّزّضٍاخ فاٝ اسثؼاخ ِؤؽاشاد ٚ٘اُ )

 y_1 y_2اٌزبثؼخ لإداسح الاصِابد ٚاٌىاٛاسس ٚاٌّزّضٍاخ فاٝ خّغاخ ِؤؽاشاد ٚ٘اُ ) اٌىٛاسسٚبد ِشاحً إداسح الاصِ

y_3 y_4 y_5 ) ، 

 اهن الٌخائج حوزلج فى: و كاًج 

 اٌزضاَ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد ِؼٕٜٛ ِغ )  اٌّجىش رشرجو اسرجبه  الإٔزاس اؽبساد  ِشحٍخ اوزؾب

الاٌزااضاَ ثزااٛف١ش ٚرشج١ااك اٌٍااٛالح ٚا٤ٔظّااخ ٚاٌمااٛا١ٔٓ اٌّزؼٍمااخ ثبٌغاالاِخ ٚاٌقااحخ ٚ  اٌغاالاِخ ٚاٌقااحخ ا١ٌّٕٙااخ

 05 .الً ِٓ  .Sig ٚرٌه ٔظشا ٢ْ( ٚا١ٌّٕٙخ

 ة( مصفوفة الأرتباطات البسيطة بين متغيرات الدراس4جدول رقم )

 X_1 X_2 X_3 x_4 y_1 y_2 y_3 y_4 y_5 

X_1 

Pearson 
Correlation 

1 -.083 .408 .384 .402 -.371 .276 .162 -.234 

Sig. (2-tailed)  .171 .000 .000 .000 .000 .000 .007 .000 

X_2 

Pearson 
Correlation 

-.083 1 -.040 .037 .030 .052 -.205 .162 .181 

Sig. (2-tailed) .171  .510 .537 .626 .393 .001 .007 .003 

X_3 

Pearson 
Correlation 

.408 -.040 1 .098 -.089 -.208 .258 .161 -.286 

Sig. (2-tailed) .000 .510  .103 .139 .001 .000 .007 .000 

x_4 

Pearson 
Correlation 

.384 .037 .098 1 .328 -.237 .053 -.110 -.021 

Sig. (2-tailed) .000 .537 .103  .000 .000 .381 .069 .723 

y_1 

Pearson 
Correlation 

.402 .030 -.089 .328 1 -.099 -.142 .157 .061 

Sig. (2-tailed) .000 .626 .139 .000  .103 .018 .009 .316 

y_2 

Pearson 
Correlation 

-.371 .052 -.208 -.237 -.099 1 .137 .186 .260 

Sig. (2-tailed) .000 .393 .001 .000 .103  .023 .002 .000 

y_3 

Pearson 
Correlation 

.276 -.205 .258 .053 -.142 .137 1 -.098 -.450 

Sig. (2-tailed) .000 .001 .000 .381 .018 .023  .106 .000 

y_4 

Pearson 
Correlation 

.162 .162 .161 -.110 .157 .186 -.098 1 .172 

Sig. (2-tailed) .007 .007 .007 .069 .009 .002 .106  .004 

y_5 

Pearson 
Correlation 

-.234 .181 -.286 -.021 .061 .260 -.450 .172 1 

Sig. (2-tailed) .000 .003 .000 .723 .316 .000 .000 .004  
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 اٌزاضاَ الإداسح اٌؼ١ٍاب ٌزشج١اك إعاشاءاد اٌغالاِخ ِؼٕاٜٛ ِاغ )  راشرجو اسرجابه  ٚاٌٛلب٠اخ الاعازؼذاد ِشحٍاخ

الاٌزااضاَ ثزااٛف١ش ٚرشج١ااك  رااذس٠ت ٚرٛػ١ااخ اٌؼااب١ٍِٓ ثاائعشاءاد اٌغاالاِخ ٚاٌقااحخ ا١ٌّٕٙااخ ٚ ٚ ٚاٌقااحخ ا١ٌّٕٙااخ

 05 .الً ِٓ  .Sig( ٚرٌه ٔظشا ٢ْ اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ اٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ

 اٌزاضاَ الإداسح اٌؼ١ٍاب ٌزشج١اك إعاشاءاد اٌغالاِخ ِؼٕاٜٛ ِاغ )  ا٤ماشاس راشرجو اسرجابه  احزاٛاء ِشحٍاخ

راذس٠ت ٚرٛػ١اخ اٌؼاب١ٍِٓ ٚ الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙاخ فاٟ ث١ئاخ اٌؼّاً  ٚ ٚاٌقحخ ا١ٌّٕٙخ

 05 .الً ِٓ  .Sigٚرٌه ٔظشا ٢ْ  (ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ

 اٌزااضاَ الإداسح اٌؼ١ٍااب ٌزشج١ااك إعااشاءاد اٌغاالاِخ ِؼٕااٜٛ ِااغ )  إٌؾاابه رااشرجو اسرجاابه  اعاازؼبدح ِشحٍااخ

راذس٠ت ٚرٛػ١اخ اٌؼاب١ٍِٓ ٚ الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙاخ فاٟ ث١ئاخ اٌؼّاً  ٚ ٚاٌقحخ ا١ٌّٕٙخ

 05 .الً ِٓ  .Sigٚرٌه ٔظشا ٢ْ ( ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ

 اٌزضاَ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙاخِؼٕٜٛ ِغ )  اٌزؼٍُ رشرجو اسرجبه  ِشحٍخ 

رذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثائعشاءاد اٌغالاِخ ٚ الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼًّ  ٚ

 05 .الً ِٓ  .٢Sigْ  ( ٚرٌه ٔظشاٚاٌقحخ ا١ٌّٕٙخ

 (0جدول رقم )                        

 ٚرشر١ت أ١ّ٘زٙب -ِؼبِلاد الأحذاس اٌم١بع١خ 

 وخغيزاث  ال

التزام الإدارة 
العميا لتطبيق 

إجراءات السلامة 
 والصحة المهنية

الالتزام بتوفير 
وسائل السلامة 
والصحة المهنية 

 في بيئة العمل

تدريب وتوعية 
إجراءات العاممين ب

السلامة والصحة 
 المهنية

الالتزام بتوفير 
وتطبيق الموائح 

والأنظمة والقوانين 
المتعمقة بالسلامة 
 والصحة والمهنية

هزحلت اكخشاف اشاراث 

 الوبوز الإًذار

 )     الاول   (

.46 

 )     الزابع   (

.05 
 )     الزاًى   (

-.29 

 )     الزالذ  (

.18 

 ايتوالىق الاسخعذاد هزحلت
 )     الاول   (

-.29 

 )     الزابع   (

.03 

 )     الزالذ   (

-.08 
 )     الزاًى   (

-.18 

 الأضزار احخىاء هزحلت
 )     الاول   (

.21 
 )    الزاًى   (

-.18 
 )     الزالذ   (

.17 
 )     الزابع   (

-.04 

 الٌشاط اسخعادة هزحلت
 )     الاول   (

.22 

 )   الزالذ   (

.19 
 )     الزابع   (

.10 
 )     الزاًى   (

-.21 

 الخعلن هزحلت

 )     الزالذ   (

-.15 

 )    الزاًى   (

.16 

 )     الاول   (

-.22 

 )     الزابع   (

.05 
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 ،   Beta Coefficient ِؼبِلاد الأحذاس اٌم١بع١خ ٚرشر١ت أ١ّ٘زٙب ٚرٌه ثئعزخذاَ ل١ُ (2زنح ِٓ عذٚي سلُ ) ٠ٚ  

 

 : كاًج اهن الٌخائج حوزلج فىو 

 ػٍٝ فٝ الا١ّ٘خ الاذسعخ ثزشر١جٙب حغت اٌٚأْ اٌؼٛاًِ اٌزٝ رؤصش ف١ٙب  الوبوز هزحلت اكخشاف اشاراث الإًذار

صُ ١ٍ٠ٙب رذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد ٚ٘ٝ اٌزضاَ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ 

الاٌزضاَ ثزٛف١ش ٚرشج١ك اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ اٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ُ صُ ١ٍ٠ٙاٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ  

ل١ُ  ثحغبةٚرٌه صُ ١ٍ٠ُٙ فٝ اٌّشحٍخ الاخ١شح الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼًّ  ٚا١ٌّٕٙخ

Beta  

 ر١جٙب حغت اٌذسعخ الاػٍٝ فٝ الا١ّ٘خ ٚ٘ٝ اٌزضاَ أْ اٌؼٛاًِ اٌزٝ رؤصش ف١ٙب ٚثزش والىقايت الاسخعذاد هزحلت

الاٌزضاَ ثزٛف١ش ٚرشج١ك اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ صُ ١ٍ٠ٙب 

ُ ١ٍ٠ُٙ فٝ رذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ صاٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ صُ ١ٍ٠ُٙ 

  Betaل١ُ  ثحغبةاٌّشحٍخ الاخ١شح الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼًّ ٚرٌه 

 أْ اٌؼٛاًِ اٌزٝ رؤصش ف١ٙب ٚثزشر١جٙب حغت اٌذسعخ الاػٍٝ فٝ الا١ّ٘خ ٚ٘ٝ اٌزضاَ الإداسح الأضزار  احخىاء هزحلت

الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼًّ  صُ ١ٍ٠ٙب اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ

الاٌزضاَ ثزٛف١ش  صُ ١ٍ٠ُٙ فٝ اٌّشحٍخ الاخ١شحرذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ   صُ ١ٍ٠ُٙ

  Betaل١ُ  ثحغبةٚرشج١ك اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ اٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ ٚرٌه 

 أْ اٌؼٛاًِ اٌزٝ رؤصش ف١ٙب ٚثزشر١جٙب حغت اٌذسعخ الاػٍٝ فٝ الا١ّ٘خ ٚ٘ٝ اٌزضاَ الإداسح  الٌشاط اسخعادة هزحلت

الاٌزضاَ ثزٛف١ش ٚرشج١ك اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ اٌّزؼٍمخ اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ صُ ١ٍ٠ٙب 

١ٍ٠ُٙ الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼًّ صُ ١ٍ٠ُٙ فٝ اٌّشحٍخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ صُ 

  Betaل١ُ  ثحغبةرذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ٚرٌه الاخ١شح 

 ٚرٛػ١خ اٌؼب١ٍِٓ رذس٠ت  أْ اٌؼٛاًِ اٌزٝ رؤصش ف١ٙب ٚثزشر١جٙب حغت اٌذسعخ الاػٍٝ فٝ الا١ّ٘خ ٚ٘ٝ الخعلن هزحلت

 ب الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ث١ئخ اٌؼًّ صُ ١ٍ٠ُٙثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ  صُ ١ٍ٠ٙ

الاٌزضاَ ثزٛف١ش ٚرشج١ك صُ ١ٍ٠ُٙ فٝ اٌّشحٍخ الاخ١شح اٌزضاَ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ 

  Betaل١ُ  ثحغبةٚرٌه ٌمٛا١ٔٓ اٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ  اٌٍٛالح ٚا٤ٔظّخ ٚا

 خلاصت الذراست 

إداسح الاصِبد فٝ ِشاحً  الا٠ٌٛٚخاٌزضاَ الإداسح اٌؼ١ٍب ٌزشج١ك إعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ ٌٙب  ٠ٚزنح اْ

١ئخ اٌؼًّ ٚ الاٌزضاَ ثزٛف١ش ٚرشج١ك الاٌزضاَ ثزٛف١ش ٚعبلً اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ فٟ ثٚاٌىٛاسس ١ٍ٠ٚٙب ولا ِٓ 
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اٌّشحٍخ  الا١ّ٘خ ٚصُ ١ٍ٠ُٙ فٌّٝٚٙب ٔفظ الا١ّ٘خ اٌٍٛالح ٚا٤ٔظّخ ٚاٌمٛا١ٔٓ اٌّزؼٍمخ ثبٌغلاِخ ٚاٌقحخ ٚا١ٌّٕٙخ 

 رذس٠ت ٚرٛػ١خ اٌؼب١ٍِٓ ثئعشاءاد اٌغلاِخ ٚاٌقحخ ا١ٌّٕٙخ الاخ١شح 
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 (4141 -4144)امزمٌَة بميعلة ؾسير امسـودًة نوفترة من  مؤشرات ا حصائَة نوحوادث المرورًة باس خخدام تحوَل امسلاسل

لَد لَد أ حمد المزاح
1 

 

 وص الم

ا حصائَاً زمٌَاً  ياول ُذا امبحر تحوَلاً ث ثـخبر الحوادث المرورًة من أ كبر ال خعار امتي ثواخَ المجتمؽ وجس خنزف مواردٍ وظاكاثَ امبشرًة، حِر 

ُػ، مؽ امتركيز ؿلى ثـَين امخوزًـات الاحتمامَة المياس بة نوبَانات، ومن ثم ثلدٍر 4141-4144ل ؿداد الحوادث المرورًة بميعلة ؾسير نوفترة 

ػِار امسووك ة مِا، و خعورات المس خلبوَوام  دف امخـرف ؿلى اموعؽ امراُن ل ؿداد الحوادث،بهامـشوائي المولد نوسوسلة امزمٌَة  (phase)امعور ا 

 المس خلبلً مِذٍ امعوريات بياءً ؿلى اهنموذج المخًبأ  بَ. 

وحود  وكد أ ػِر شكل الاهدشار نوسوسلة امزمٌَة  وحود حركة اُتزازًة أ كرب ما حكون ملاُتزازات امخوافلِة، وامتي تمثل المركبة الدورًة، وؿدم

 ،ت امسوسلة امزمٌَة ُو اهنموذج امخجمَـي. وأ ن مركبة الاتجاٍ امـام كاهت بصورة نماذج غير خعَةالمركبة الموسمَة، وأ ن  اهنموذج المياسب مـرض بَانا

أ ن وثـد هخائج ُذا امبحر ثلِيماً مواكؽ فترة زمٌَة مهمة في تاريخ الحوادث، ووس بة ال صابة بالميعلة. و . "خعي املا"المخًبأ  بَ ُو اهنموذج  أ ي أ ن اهنموذج

ومذياكصة مًس بة  ،4114حادزة في حوول ؿام  (33444زًد ؿدد الحوادث ا لى حوالي )، ومن المخوكؽ أ ن ٍجسير بشكل مذيامي ةالحوادث المرورًأ ؿداد 

وأ ن موعوع امبحر بجاهبَِ اميؼري وامخعبَلي ًفذح مجالً واسـاً أ مام  ،بال عافة ا لى وحود ؾوامل مِا دور فاؿل ومؤثر في الحوادث المرورًة ال صابة

ة أ خرىامباحثين ل  .س خخدام نماذج ا حصائَة ثًبؤً

 امكللٌت المفذاحِة:

 . وس بة ال صابة، اهنموذج امخجمَـي ،املاخعَة امسوسلة امزمٌَة ،الحوادث المرورًة امخوافلِة،امخذبذبات 

 ملدمة

، بل أ ضحت واحدة من أ هم فة أ فراد المجتمؽَفاً مكاوش بحاً مخ  حغ أ نها صارت تمثل ُاحساً وكولاً ًلا ،مسـودًةلمخأ مل مسير الحوادث المرورًة باا ن ا   

و امـيصر امبشري.المشكلات امتي جس خنزف الموارد المادًة وامعاكات امبشرًة، وجس تهدف أ هم  ثًبؽ أ همَة امبحر من خعورة الدور و ملومات الحَاة وُ

َ رصد وحدة امخلارٍر الاكذصادًة بصحَفة امشرق ال وسط من ومنها ما أ وضح وجشير الدراسات المرورًة .َاة امـامةالذي ثوـبَ الحوادث المرورًة في الح 

وثصدرت مٌعلة امرياض من حِر ال كثر  حالة وفاة ًومِاً، 41.2م وانخفاض اموفِات ا لى 4141% خلال امـام 6حراحؽ الحوادث في المموكة بًس بة 

ؿدد  كلٌ ثصدرت مٌعلة مكة المكرمة من حِر  مٌعلة ؾسير،ثم مٌعلة امشركِة مٌعلة مكة المكرمة من حِر ال كثر حالت اموفاة وثوتها و  ،حوادث

 .(4142، )امشرق ال وسطال صابات

% فلط ثلؽ خارج 45% من الحوادث المرورًة ثلؽ داخل المدن، في حين 51أ ن  (4144)وأ خرونؾصـام أ حراُا وأ وضحت الدراسة امتي 

موَار ريال، في حين ًلدر ا حلٌلي  46.64دًة كاملة موفِات الحوادث المرورًة بحواليوكدرت الدراسة الخسائر الاكذصا، المدن أ و ؿلى الخعوط امسرًـة

موَون ريال، وحكامَف ال ضرار بالممخوكات "امس َارات"  442بػ  وال صابات امبوَغةموَون ريال،  441.44بحوالي  كامَف ؿلاج ال صابات امبس َعة ح

 .(jazirahonline.com/news)موَار ريال 54.44وادث المرورًة ثلدر بحوالي موَار ريال، أ ما ا حلٌلي امخكامَف امشاملة نوح 3.61

ّـد تحوَل       ُ بدراس تهلٌ  (4111)اميـيمي وامشاروط ، حِر أ شار امباحثانوال حصائَة مخفسير سووك امؼاُرة امزمٌَة من ال سامَب امـومَةامسلاسل ً

 ا، ولحؼمخدخل مخحدًد أ فضل نموذج نوخًبؤ بـدد المصابين بال ورام الخبُثة بخأ زير ؿامل اامزمٌَة مخلدٍر ؿدد المصابينامسلاسل اس خخدام امخدخل في 

 اس خخدمأ ًضاً . 4644أ ن أ ؿداد المصابين بال ورام الخبُثة غير مس خلرة في اموسط الحسابي وامخباٍن، وأ ن ُياك اتجاُاً ؿاماً واضحاً في امسوسلة بـد ؿام 

امسورًة، والذي ثوصل ا لى أ ن أ ؿداد ظلاب  رجيين منه  في اجاامـاتنوخًبؤ بأ ؿداد ظلاب الماحس خير ووس بة الخامزمٌَة امسلاسل  (4116) امـكلة

امزمٌَة زيائَة امسلاسل بدراسة  (4116) اجابوري كامو  الماحس خير جسير بشكل مذيامي )متزاًد( في حين وس بة الخرجيين منه  ثخضاءل بشكل كبير.

ص  وؿلاكذَ بسـر صرف الدولر ال مرٍكي ملابل الدًيار امـراقي، وثوصل ا لى أ ن مذجَ امخضص  اميلدي ًدبؽ نموذج المخغيرات نوخًبؤ بًس بة امخض

امزمٌَة لحوادث امسلاسل باكتراح نموذج ا حصائي باس خخدام تحوَل  (4141لَد) الانحدار الذاتي زيائي المخغيرات غير المس خلر من امرثبة امثاهَة. كلٌ كام

زمٌَة ال ولى حوادث مرورًة بس َعة، وامثاهَة سلاسل امزمٌَة ا لى زلاث امسلاسل بخلس يم بَانات   ولًة الخرظوم ، حِر كامرًة فيالحركة المرو

 أ ما .امزمٌَة جسير بشكٍل متزاًد وأ ن بـضِا مس خلر وامبـض ال خر غير مس خلرامسوسلة حس يمة، وامثامثة حوادث أ موات، وكد ثوصل ا لى أ ن 

والذي أ ػِر حزاًد أ ؿداد المصابين بال ورام بخأ زير ؿامل أ ؿداد المصابين بال ورام الخبُثة أ فضل نموذج نوخًبؤ ب في دراس خَ أ ن حددفلد  (4144)ظـمة

                                                           
 .المموكة امـربَة امسـودًة -خامـة الملك خالد  -كلَة امـووم وال داب  -كس  امرياعَات 1

 الدِورًة اهيميَة. –خامـة ا ب   -كلَة امـووم -والحاسوب  كس  امرياعَات
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 و 4116مسوسلة بـد ؿام امخدخل، وكد موحغ أ ن أ ؿداد المصابين بال ورام الخبُثة غير مس خلرة في اموسط الحسابي، وأ ن ُياك اتجاُاً ؿاماً واضحاً في ا

 أ ن اهنموذج الملائم نوبَانات ُو نموذج الانحدار من امرثبة امثاهَة.

وس َلدم ُذا امبحر ؾروعاً وصفِة مبسعة وبشكل أ ساسي ؿلى بحر سووك امسوسلة امزمٌَة الخاصة بالحوادث المرورًة. وثـخبر هخائج ُذا 

ف ُذا امبحر ا لى امخًبؤ المس خلبلً بأ ؿداد الحوادث، وال صابات، امبحر أ داة نوخـرف ؿلى واكؽ فترة زمٌَة في تاريخ الحوادث المرورًة، ويهد

 .وامخعورات المس خلبوَة

 بـض ال سس اميؼرًة مخحوَل امسلاسل امزمٌَة .1

تمادٍ مبياء امخوكـات فِيي بذلك ؾبارة ؾن سجل تاريخي ًتم اؾ ،مرثبة وفق حدوثها  المشاُدات هي لٍوؿة سوسلة امزمٌَةام 

مما ٌساؿد  سوسلة زمٌَة بأ ن بَاناتها مرثبة بامًس بة نوزمن، وان المشاُدات المخخامَة ؿادة ما حكون غير مس خللة، ، وحتميز أ ي(4664،)فاهدلالمس خلبوَة

 ل هنموذج مٌاسبُو اموصو  سوسلةوامغرض ال ساسي من تحوَل ام  (Kirchgssner and Wolters,2007) ؿلى امخوصل ا لى ثًبؤات موزوق بها

الاتجاٍ امـام المؤثرة في امخغيرات وخاصة  كاتها بامؼروف المخخوفة، من خلال امخخو  من أ ثار امـواملغيرات، وبامخالي دراسة ؿلاأ و كِاس امخمخلدٍر 

  .(Quenouille ,1957 and Murray,2003) وامخغيرات الدورًة

 : نموذج امسوسلة امزمٌَة   

)وؿة من امـياصر المكوهة مِا مؽ امزمن:ًفترض نموذج امسوسلة امزمٌَة أ ن كيم امسوسلة دالة في لٍ , , , )Y f T S C It t t t   وفي ُذا امس َاق

 :منهاو  ،(Larsen and Marx,1993) سوسلة امزمٌَةتي بخفاؿوِا ثدشكل ام ن مخجس َد امـلاكة بين امـياصر المخداخلة واماًبرز نموذخ

كذب بامصَغة:  ناتًلوم ؿلى افتراض أ ن كل كيمة مكل من مكو:  اهنموذج امخجمَـي. 4 ا من المكونات، وٍ امسوسلة ل ثؤثر ول ثخأ ثر بليمة غيُر

Y T S C It t t t  . 

ثـتمد ؿلى بـضِا امبـض أ ي:  وأ نها ًلوم ؿلى افتراض أ ن كيم امؼاُرة جساوي حاصل ضرب مكوناتها :. اهنموذج امضربي4 

Y T S C It t t t  
 

(Maestas and Robert,2000) 

        Non-Linear Trendsالة الاتجاُات غير الخعَة ح في Tكِاس أ ثر الاتجاٍ امـام 

املاخعَة مخلدٍر مـالم مركبة  نركز ؿلى امنماذجوس، (4664)امبلداوي،امصغرىمنها ظرًلة المربـات الاتجاٍ امـام بـدة ظرق مخخوفة  يمكن ثـَين ؾيصر     

الاتجاٍ امـام 
2 (1)Y a x b x c     حِرc, b, a مـاملات اهنموذج املاخعيBox and Jcnkins,1976).)  تم وً

,كيم ثـَين ,a b cامـلاكات ال ثَة:  من خلال 
2

2 3

2 2 3 4

(2)

y n c b x a x

x y c x b x a x

x y c x b x a x

  


   


   

  

   

   

 

 أ ي أ ن:
2 2

4 2 2

( ) ( )
ˆ (3)

( )

n x y x y
a

n x x


 



  
 

 

2
ˆ (4)

x y
b

x
 



 

4 2 2

4 2 2
ˆ (5)

( )

y x x y x
c

n x x


 



   
 

 

امخباٍن أ ي يحلق و  بيزبات المخوسط الحسا :أ ي تحلق امشروط س  بامسكونساكية أ و ثد  أ ن حكون خحوَل أ ًة سوسلة زمٌَةوٌشترط م 

:22 ])[()(   tt ZEZVar(Brock and Davis,1991) ، أ ًضاً ( و 4112،)شـراويكد أ شار و(Shumway and 

Stoffer,2006; Mosteller and Tukey,1977; Clive and Granger,2004)  في  المربـات امصغرىَة مخعبَق ظرًلة امفرعَة ال ساس  أ ن

)(ؿلىفلط ونخو  مما س بق ا لى أ ن الارثباط الذاتي ًـتمد  .دم وحود ػاُرة الارثباط الذاتياهنموذج الخعي هي ؿ st   :أ ي
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22

)]()[(








 tsst

st

ZZE



 وجس خخدم دالة الارثباط الذاتي نوبواقي (RACF)  ًق اهنموذج ؾن ظر   ملاءمة مفح

  اخذبار ؾشوائَة أ خعاء امخًبؤ.

 هخائج تحوَل امسلاسل امزمٌَة

 منهجَة امبحر

ؿلى بَانات امسوسلة امزمٌَة ل ؿداد الحوادث المرورًة وال صابات وامتي تم الحصول ؿويها من ال دارة امـامة نومرور بميعلة ؾسير  اؾتمد امبحر

حراء المـاجاات من خلال الاظلاع ؿلى ؿدد من ال دبَات في ُذا المجال، وامخعبَق ؿويها  المنهج اموصفي امخحوَلًمـتمداً (، 4141-4144نوفترة ) وا 

 ال حصائَة 

  (SPSS, Data Fit, Easy fit)وامـروض امبَاهَة املازمة من خلال بـض امبرامج الحاسوبَة وال حصائَة

 أ ؿداد الحوادث المرورًةأ ولً: 

ة امصادرة  الحوادث ( كاهت بَانات 4141 -4144خلال امفترة من ) ال دارة امـامة نومرور بميعلة ؾسيرؾن بامرحوع ا لى ال حصاءات امس يوً

 (.4خدول)كلٌ ُو موضح في  المرورًة بميعلة ؾسير

 (4141 -4144أ ؿداد الحوادث المرورًة خلال امفترة) (:4خدول)

 امـام 4144 4145 4146 4141 4144 4144 4144 4141 4142

 وادثؿدد الح 4424 5162 4644 5441 6444 6244 41514 41114 45114

 امـام 4143 4144 4145 4146 4141 4144 4144 4144 4141

 ؿدد الحوادث 44415 46221 41224 44621 42456 46136 44461 41241 44446

 -نوبَانات الملدمة وفلاً لخذبار كلموحروف المياسب  Fitting of Distributionوبياءً ؿلى تحوَل امبَانات هلاحغ أ ن امخوزًؽ الاحتمالي امخوفِلي 

 Distribution   Johnson SBسميرهوف ُو ثوزًؽ 

لمـالم  اذو  ,,0,0 :وأ ن دالة امكثافة الاحتمامَة مِذا امخوزًؽ ثـعى بامصورة ال ثَة ، 
2

1 1
( ) exp (6)

2 12 (1 )

z
f x Ln

zz z
 

 

   
      

     

 

حِر 
X

Z





 حتمالي ُو: وأ ن مدى امخوزًؽ الاX     أ ن:ت الدراسة امبَانات تح وأ شارت 

25230, ,02976.0  0.4322,   5955.4 . 

ذا ًـني أ ن ؿدد الحوادث المسجلة في  ش بَ موخو ناحِة اهيمين امخواءً بس َعاً  لحوادث المرورًةهلاحغ أ ن ثوزًؽ بَانات ا( 4اجادول)من و  موحباً، وُ

في  امس يوات ال ولى نوفترة كِد امبحر سار بشكل رثُب حول كيمة امبدء، ومن ثم سار بشكل مذذبذب في امفترات املاحلة، ثم سار ؿلى نحوٍ معرد

هيا هلاحغ ثدبباً كو  ذا ًـني أ ن جشدت امس يوات ال خيرة نوفترة امزمٌَة كِد امبحر، أ ما من حِر امخفرظح فا  َلًا مخوزًؽ امبَانات كِد الدراسة وُ

 امبَانات حول وسعِا الحسابي كوَل وسبِاً.
 الملاًُس اموصفِة نوبَانات الخاصة  بالحوادث المرورًة: (4خدول )

 زمني نوبَانات امحوَل امخ

 (phase)ا ن دراسة امسوسلة امزمٌَة تهدف ا لى الحصول ؿلى وصف دكِق نوملامح الخاصة بامعور   

كلٌ ًفِد اهنموذج  ،بالؾتماد ؿلى مـوومات الماضي، سوسلةوسوسلة امزمٌَة بغرض بياء نموذج رياضي مخفسير وشرح سووك ام امـشوائي المولد ن 

سوسلة زمٌَة سيرافلِا ومن المـووم أ ن كل  ،ثًبؤات أ كثر دكةسوسلة امزمٌَة بغرض الحصول ؿلى تحدًد املوى المؤثرة في ام في ٍ تم بياءسُامرياضي الذي 

ؾشوائي  ظور 
Ttt 

  ٍرمز مِا بامرمز سوسلة امزمٌَة مليم امعور امـشوائي وامتيحِر يمكن تمثَل كيم ُذٍ امtX
 Ttمن اخل 

ة امعولمشاُداتها ؿلى فأُخذت امزمٌَة وامتي  سلسلايلوم بدراسة ام  ُذا امبحر س  وفي ،(4116،)امـكلة )ؿام كامل( بحسب ترات زمٌَة مدساوً

، حِر هلاحغ من امشكل أ ؿداد الحوادثب وسلة امزمٌَة الخاصةس م ضح اهدشار ا( ًو4بامشكل)امـرض امبَاني الممُثل و  ،ظبَـة امبَانات كِد الدراسة

 ـَد.سوسلة امزمٌَة ؿلى المدى امب مـشوائي المولد نو ا الذي يمثل ثغيرات كيم امعورو  سوسلةنو Trend وحود اتجاٍ ؿام 

 مـامل امخفرظح مـامل الامخواء الانحراف المـَاري المخوسط الحسابي المجموع اكبر كيمة اصغر كيمة

4424 44446 446214 18305.67 8664.76 1.112 -1.528 



 5272ديسمبر  52-52وبحوث العمليات فى الفترة من  للإحصاء وعلوم الحاسب والخمسين الثاني السنوى المؤتمر

 

 معهد الدراساث والبحىث الاحصائيت –جامعت القاهرة 

04 
 

 
ـد  الارثباط امـشوائي نوبَانات كِد الدراسة سوف وس خخدم  ولخذبار، سوسلة امزمٌَة ُذٍ امعرق ش َوؿاً في تحدًد ام الانحدار من أ كثر أ سووبوً

ة Moore-Wallisظرًلة امفروق ال ولى مػ مور_ومُس  (Clive and Granger,2004 ، ل زالة أ ثر الاتجاٍ امـام05.0ؾيد مس خوى مـيوً

(George and Canavos,1984;. 

:0أ ي أ ن:  مس خللة ؾشوائَاً  بَاناتبحر تمثل م كِد ا: امبَانات 0H:ـدمفرعَة ام H . 

0:1 أ ي أ ن: كِد امبحر بَانات مرثبعة ؾشوائَاً  امبَانات: 1Hامفرعَة امبدًلة:  H. 

وشاء اجادول)تم  ونوخحلق من ذلك سوسلة من بـضِا امبـض في عرح كيم مشاُدات ام ب ثتمامتي و  ،ة(المخخامَ ال ولى)امفروقالذي ًـرض امفروق (3ا 

ُو مذغير ؾشوائي ًخوزع ظبَـَاً ) ؿولًٌ بأ ن 13ٌساويأ ن ؿدد ال شارات الموحبة)7(  والذي ًبين (.4116،)امـكلةحرثُب زمني محدد








 

12

1
,

2

1
~

nn
N (Larsen and Marx,1993،) 30(وحِر( n ؿوََ من: فا ن ال حصاء الخاص بهذا الاخذبار نحصل 

  

1 1 18 1 1
13

2 2 2 2
3.1789 (7)

1 18 1

12 12

n

TG
n


 

   

   
 

 

هيا سوف وس خخدم اخذبار ذو اتجاٍ واحد،     ة وبما أ هيا لحؼيا وحود اتجاٍ ؿام نوسوسلة امزمٌَة فا  هي  %5وحكون الميعلة الحرخة ؾيد مس خوى مـيوً

1.64
 

TGzوبالملارهة نجد أ ن  05.0 0وبياء ؿلى ذلك ىرفض امفرعَة امصفرًةH  1وهلبل بامفرعَة امبدًلةH  ة ؾيد مس خوى مـيوً

05.0  ًأ ي أ ن امبَانات كِد الدراسة مرثبعة ؾشوائَا. 

 

 لى)امفروق المخخامَة((: امفروق ال و3خدول )

اط الذاتي الموضحة في مـاملات الارثب حصويا ؿلى (4)اجادول بَانات ؿلى SPSSبواسعة برنامج  ACFوبـد ثعبَق دالة الارثباط الذاتي      

ذا دمَل ؿلى ُدوء ام   الارثباط دالة أ ن( هلاحغ 4شكل)من وكذلك  (1)اجادول ة سوسلةالذاتي ثدٌاك  بشكل موحوظ وُ ، ولخذبار مـيوً

 3.43المحسوبة و  1.96اجادومَة  هلاحغ أ ن امليمة %95بفترة زلة  1kمـاملات الارثباط الذاتي ؾيد امفجوة ال ولى

حِر
1

[ ]
c

n

r
Z    1اجادومَة ىرفض فرعَة اهـدام مـاملات الارثباط ؾيد  سوبة أ كبر منن امليمة المح وحِر أk  وؾيد اخذبار .

6kامفرعَة ؾيد   ذا ًـني اهـدام مـاملات الارثباط الذاتي ؾيد 0.229نجد أ ن امليمة المحسوبة لول بهدوء ، وبذلك يمكٌيا ام3 امفجوة وُ

 4142 4141 4144 4144 4144 4141 4146 4145 4144 امـام

 45114 41114 41514 6244 6444 5441 4644 5162 4424 ؿدد الحوادث المرورًة

1( , )t tSig x x 

 
 7 - 7 7 7 + 7 - 

 4141 4144 4144 4144 4141 4146 4145 4144 4143 امـام

 44446 41241 44461 46136 42456 44621 41224 46221 44415 ؿدد الحوادث المرورًة

1( , )t tSig x x 

 
+ - + 7 7 7 - 7 7 
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هلاحغ ػِور حركة اُتزازًة اكرب ما حكون ملاُتزازات امخوافلِة وامتي تمثوِا المركبة  (4شكل) ومنامسوسلة امزمٌَة كِد امبحر بـد امفجوة الخامسة. 

كبة الموسمَة ثـبر ؾن امخغيرات الدورًة نوسوسلة امزمٌَة، في حين ىرى أ ن المركبة الموسمَة ل وحود مِا في شكل الاهدشار، ل هَ من المـووم بأ ن المر 

مٌخؼ  ؿلى  ؾوامل خارحِة في مواسم محددة ثـَد هفسِا بشكل ش بةن امخغيرات في امفصول بسبب ثأ زير وامخذبذبات الموسمَة أ و امفصوَة امياتجة ؾ

ة امعول. و فترات زمٌَ     (Granger,1977).    ؾيد اهـدام ا حدى المركبات اهنموذج المياسبُو  اهنموذج امخجمَـي أ نة مدساوً

 ( مـاملات الارثباط الذاتي1خدول)

 
 

 امزمٌَةامسوسلة الاتجاٍ امـام  ثلدٍر ؾيصر

أ م ل( موحودة  )سواء كاهت سوف هفترض ضمياً أ ن المكوهين الدوري والموسمي محخواة في ؾيصر الخعأ   tT)(الاتجاٍ امـام  مخلدٍر ؾيصر

ttحكذب بامصورة ال ثَة:و  ItT  )(  َِّد الخعأ  امـشوائيوفي ُذٍ الحالة جيب أ ن نُحtI  أ زياء عموَة امخلدٍر وًضاف كمخغير ؾشوائي بـد

ـتمد ثلدٍر ؾيصر ،صر الدوريًتم ا دخاله في عموَة ثلدٍر ؾيصر الاتجاٍ امـام وامـي ولذلك من .الاىتهاء من عموَة امخلدٍر  الاتجاٍ امـام ؿلى امخـرف وً

لة وسبِاً، وبما أ ن امبَانات كِد الدراسة هي بَامسوسلة ؿلى خط مس خليم ًصف ميا حركة  ة فا ن انحرافات كيم امزمٌَة في فترة زمٌَة ظوً انات س يوً

ذا ًـني ث ـ ،بل تمثل امخغيرات الدورًة ،ؾن خط الاتجاٍ امـام ل تمثل فلط امخغيرات امـشوائَة أ و امـرعَةامسوسلة  َين خط انحدار مٌاسب وُ

ذا ًخعوب مٌا ثوفِق مٌحنىمبَانات ام   .(Hamilton and James,1994) امزمٌَةامسوسلة مبَانات  fitting curve سوسلة كِد الدراسة، وُ

اؾتماداً ؿلى ظرًلة المربـات امصغرى من جهة، ومن جهة أ خرى  الذي ًلوم بخوفِق الميحنى، Curve(Data fit) ومخوفِق ُذا الميحنى وس خخدم برنامج

 ،ـيَحِر تم ثلدٍر مـالم نموذج الاتجاٍ امترب  ،الارثباط كبر كيمة لمـاملأ  ًلوم امبرنامج بخـَين الميحنى ذو الخعأ  المـَاري ال صغر أ ولً، ومن ثم ثـَين 

cba (4،1،2)في  نموذجمـاملات اه أ وضحت هخائج امخحوَل أ ن امليم امخلدٍرًة مـ فلد                      :هي ,,

ˆˆ ˆ13.416 , 3667.719 , 25038286.026a b c   
   :امصورة املاخعي اهنموذجًأ خذ أ ي 

2ˆ( ) 13.416 3667.719 25038286.026T t t t   

94.02ومـامل امخحدًد  967.0rوبمـامل ارثباط 04.94Sوبخعأ  مـَاري R، وأ ن كفاءة اهنموذج 

39.1,16.1وأ ن 592.1d وجسن ال حصائي ُو: -حسب اخذبار دربن  uL dd  ، وحِر أ نddU   فلا ًوخد لدًيا

ة 0Hما ًدفـيا مرفض امفرعَة امصفرًة   .سوسلة امزمٌَةالاتجاٍ امـام مِذٍ ام  مركبة ًوضح (4) امشكل و ،05.0ؾيد مس خوى مـيوً

8 7 6 5 4 3 2 1 Lag 

-.171 

(0.000) 

-.092 

(0.003) 

0.054 

(0.000) 

0.200 

(0.000) 

0.334 

(0.000) 

0.502 

(0.000) 

0.669 

(0.000) 

0.808 

(0.000) 
Auto Corr 

16 15 14 13 12 11 10 9 Lag 

-.200 

(0.000) 

-.273 

(0.000) 

-.357 

(0.000) 

-.397 

(0.00) 

-.419 

(0.000) 

-.442 

(0.000) 

-.335 

(0.000) 

-.274 

(0.000) 
Auto Corr 
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 سوسلة امزمٌَةنو  ثلدٍر امـيصر الدوري

ت الدورًة مِذٍ ًبلى اثر امخغيرا الاتجاٍ امـام وبامخاليؾيصر  من ( وذلك بفصلهResidual method)يمكن ثلدٍر امـيصر الدوري بعرًلة امبواقي

 :ؿلى امصورةوسوسلة ًصبح امعور امـشوائي الموُلِد ن امسوسلة، و 
ˆ( ) ( ) ( ) (8)t T t C t I t     

 مصورة:با والذي يمكن كخابخَ
ˆ( ) ( ) ( ) (9)t t T t C t I t     

 
)30(حِرو  ،امفرعَات الخاصة بامـيصر امـشوائي وبموحب ،سوسلة امزمٌَةمـلاكة باسم اهنموذج المختزل نو جسمى ُذٍ ا    n  ٍواُتزازات ُذ

ة امعول ودورة كل منها أ  الاُتزازات امخوافلِة وب كرب ما حكون ا لىأ  سوسلة ام  و ؿدد املِاسات في ؿلى وخَ امخلرًب 5Pجساويدوار مدساوً )وُ

ثلوم امتي و  (Halberg Cosine method) هي ظرًلة حِب امتمام مػ ُامبرغ  المياس بة مخلدٍر امـيصر الدوري وبياء ؿلى ذلك فا ن امعرًلة كل دورة(

  بامصَغة ال ثَةوحكذب  ،(Hamilton and James,1994)ؿدد من امفرعَات ؿلى

                       ( ) cos( ) (10)C t A wt     

0 وأ ن كيمتها هؼرياً  Residual Valuesهي امليمة المخوسعة مليم امفروق  :حِر   المـاملات ل ن, ,a b c  اخذيرت

ن كاهت كيمتها امـددًة (4) بشكل يحلق المـادلة 0حتى وا   وA: و سـة الاُتزازwة ملاُتزاز وامتي جساوي  : امسرؿة امزاوً

P
w

2
:257.1 أ ي أ ن

5

2



w و ة  ،سوسلة امزمٌَة ودالة حِب امتمام: فرق المسار)امعور( بين ام وحِر أ ن امسرؿة امزاوً

تم ثلدٍر المـالم  .سوسلة امزمٌَةنات امـَية المأ خوذة من مسار ام مـووم دائماً من بَا wملاُتزاز ,وً ,A   بالؾتماد ؿلى كيم امفروق
tX

~
بين  

وامليم الملدرة tXامليم امفـوَة
tX̂ مباشرة دون  س يلدم ُيا ثلدٍرات لمـالم امـيصر الدوريو  ،وفلاً نوميحنى امخوفِلي الخاص بامبَانات تحت الدراسة

سوسلة امزمٌَة وان امليمة الملدرة مػحج  امـَية المأ خوذة من مسار ام  nانوجوء ا لى امـموَات الحسابَة المعولة، وبفرض  :هي,,
71.36 10 , 93.524 , 1.431A      71.36ؿولًٌ بأ ن 10     ثـخبر تافِة بالملارهة مؽ بلِة امليم

ˆ)(نومركبة الدورًة  وبامخـوًض نجد أ ن الدالة الملدرة tC :هي 

7ˆ( ) 1.36 10 93.524 ( 2 1.431)C t Cos t     

ًأ خذ د الحوادث المرورًة ادل ؿسوسلة امزمٌَة امـشوائي المولد نو  (phase)نوعور أ ن امصَغة الممثلة نونموذج الملدَر وبياءً ؿلى ما س بق هلاحغ

  ال ثَة: امصَغة
2 7ˆ 13.416 36676.862 25038387.436 1.36 10 93.524cos( 2 1.431) ( )

t
t t t I t        

وفلاً نونموذج  4141و 4142المـعاة هلاحغ أ ن امليمة الملدًرة نوـام  سوسلةشوائي المولد نو لدًرة نوعور ام ـومن خلال اس خـراعيا ل حد المسارات الم

101.83S( حِر كان الخعأ  المـَاري 44121و 44454) هي ؿلى امترثُبسوسلة امزمٌَة لدًر نوعور امـشوائي المولد نو امـشوائي الم   امليم و

( ما زامخا ثلـان ضمن امخلدٍر اجاَد، وفلاً نوعور امـشوائي الملدًر الذي قميا بخـٌََُ، مما ٍزًد زلذيا في 44446و 46414)هي الحلِلِة مِذٍن امـامين

 ( ًوضح ذلك:1اس خخدامٌا مِذا اهنموذج في امخًبؤ، وامشكل)
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ـخبر امخًبؤ في ُذٍ الحالة من المس خوى  ،مس خللاً  سوسلةنوخًبؤ بمشاُدات ام  سلةسو لدًر نوعور امـشوائي المولد نو الم يمكن اس خخدام اهنموذج      وً

هَ وؿلى المدى المسموح بَ نوخًبؤ وفي ُذٍ الحالة )جيوز ميا اس خخدام ل ال مد، والذي ًغعي فترة زمٌَة أ كثر من خمس س يوات، ومِذا فا  ُذا  ظوً

( ًلاحغ أ ن ؿدد الحوادث المرورًة في 2ومن امشكل) (الميحنى نوخًبؤ حتى نهاًة فترة ظومِا ٌساوي هصف ظول امفترة امتي اس خخدمت نلدراسة

 ُػ.4114( حادزة في ؿام 16161الميعلة ثؼِر ثيامِاً)حزاًداً( واضحاً حتى ؿلى مدى امس يوات الملبلة، والذي من المخوكؽ أ ن ٍزًد امـدد ا لى حوالي )

 
 صاباتذات ال  الحوادث  داؿدثاهَاً: امخحوَل امزمني ل  

ة امصادرة ؾن بامرحوع ا لى ال حصا  خلال امفترة ال دارة امـامة نومرور بميعلة ؾسيرءات امس يوً

ة ل ؿداد الحوادث المرورًة ذات2( فا ن اجادول)4141 -4144من )  ال صابات لميعلة ؾسير ( ًبين ال حصاءات امس يوً

 

 

 (: أ ؿداد الحوادث المرورًة ذات ال صابات2خدول)

وحػود  ٌشػير ا لى ،لمرورًة امػتي حػدث فيهػا ا صػاباتالحوادث اد اؿدأ  بسوسلة امزمٌَة الخاصة هدشار نو الا ًوضح( 3)مثل بامشكلالمُ  امبَانيامـرض      

هلاحػغ ػِػور حركػة اُتزازًػة اكػرب مػا حكػون حِػر  د الحوادث المرورًػة.اؿدًخوافق مؽ امسووك امـام ل   امزمٌَة سوسلةنو  متزاًد Trend اتجاٍ ؿام

، وأ ن اهنمػوذج امخجمَـػي ة الموسمَة ل وحود مِػا في شػكل الاهدشػارأ ن المركب ورًة نوسوسلة امزمٌَة، في حينامخوافلِة وامتي تمثوِا المركبة الد ملاُتزازات

 .(Granger,1977)ُو اهنموذج المياسب مـرض ُذٍ امسوسلة امزمٌَة

 

 امـام 4144 4145 4146 4141 4144 4144 4144 4141 4142

 ؿدد ال صابات 436 114 164 244 251 146 144 161 245

 امـام 4143 4144 4145 4146 4141 4144 4144 4144 4141

 ؿدد ال صابات 243 141 152 114 215 361 441 444 551

03434 
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لاحغ من خلال امشكل) دارة المرور كد  4141( أ ن أ ؿداد ال صابات بدءاً من امـام 3وً ذا ًـود ا لى أ ن ا  بدأ ت ثخضاؾف ؾن ال ؾوام امسابلة وُ

وس خخدم  الدراسة الارثباط امـشوائي نوبَانات كِدر ولخذبام رصد الحوادث من خلال أ من امعركات وكمرات المراكبة، والدوريات ال مٌَة. ظورت هؼا

ةؾيد مس خوى  ولىامفروق ال  ظرًلة  أ ن ؿدد ال شارات الموحبة)7(  هلاحغ (3من خدول)الاتجاٍ امـام. و أ ثر ل زالة 05.0 مـيوً

(. وبما أ هيا لحؼيا وحود اتجاٍ ؿام نوسوسلة امزمٌَة 4رقم)ؿويها من امـلاكة  فا ن كيمة امفروق المحسوبة مِذا الاخذبار يمكن الحصول 12ساويٌ 

ة  هيا سوف وس خخدم اخذبار ذو اتجاٍ واحد، وحكون الميعلة الحرخة ؾيد مس خوى مـيوً 1.64هي  %5فا 
 

TGzوبالملارهة نجد أ ن     0وبياء ؿلى ذلك ىرفض امفرعَة امصفرًةH  1وهلبل بامفرعَة امبدًلةH  ؾيد مس خوى

ة  .  وسلة امزمٌَة كِد الدراسةويمكٌيا بحر ُدوء)سكون( امس ؾشوائَاً،  أ ي أ ن امبَانات كِد الدراسة مرثبعة 05.0مـيوً

 : امفروق ال ولى)امفروق المخخامَة((6خدول )

خعبَػق وب  ،الدراسػةسوسلة امزمٌَة كِد مثلة لمسار ام مبَانات امـَية الم ( 4خدول) الموضحة في k̂ثفح  مـاملات الارثباط الذاتيل لاخمن و       

ػذا دمَػل   الارثباط دالة هلاحغ أ ن (2)اجادول  ؿلى بَانات SPSSبرنامج بواسعة  ACF الة الارثباط الذاتيد الذاتي ثدٌاك  بشػكل موحػوظو وُ

ذا أ ردنا اخذبار اهـدام مـاملات الارثباط الذاتي ؾيد امفجوة ال ولى ؿلى ُدوء امسوسلة امزمٌَة حكون امليمة المحسوبة  95%بفترة زلة  1k، وا 

1k، وحِر أ ن امليمة المحسوبة أ كبر من امليمة اجادومَػة ىػرفض فرعػَة اهـػدام مـػاملات الارثبػاط ؾيػد 96.1اجادومَة  وامليمة084.3 ، 

ذا ًـني اهـدام مـػاملات الارثبػاط الذاتي ؾيػد127.0 امليمة المحسوبةنجد أ ن  5kوبالمثل ؾيد درخػات، وبػذلك يمكٌيػا املػول بهػدوء  2 وُ

 .  1tUؾن مس خللة tUامسوسلة امزمٌَة كِد امبحر بـد امفجوة امرابـة، أ ي أ ن 

 رثباط الذاتي: مـاملات الا( 4خدول)

  .امتي ًلاحغ وحودُا سلة امزمٌَة هلوم بخلدٍر امـياصرامـشوائي المولد نوسو  (phase)ومخلدٍر امعور

 سوسلة امزمٌَةالاتجاٍ امـام نو  ثلدٍر ؾيصر

خط انحدار مبَانات امسوسلة  ( هلاحغ أ ن أ حسن4ومن خلال امشكل) tT)(امـام بيفس ال سووب امسابق س يلوم  بخلدٍر ؾيصر الاتجاٍ   

 ُو: Curve(Data fit) برنامج امزمٌَة باس خخدام

 

 امـام 4144 4145 4146 4141 4144 4144 4144 4141 4142

 ؿدد ال صابات 436 114 164 244 251 146 144 161 245

7 7 - - 7 7 7 7  ),( 1 tt xxsig  
 امـام 4143 4144 4145 4146 4141 4144 4144 4144 4141

 ؿدد ال صابات 243 141 152 114 215 361 441 444 551

7 7 7 7 7 - + - - ),( 1 tt xxsig  

8 7 6 5 4 3 2 1 Lag 

-.094 
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-.067 
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-.015 

(0.007) 

0.030 
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0.072 
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0.245 

(0.001) 
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(0.000) 
Auto Corr 

16 15 14 13 12 11 10 9 Lag 

-.268 

(0.000) 

-.299 

(0.000) 

-.300 

(0.002) 

-.214 

(0.01) 

-.190 

(0.028) 

-.164 

(0.036) 

-.130 

(0.036) 

-.110 

(0.029) 
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               الذي مـادمخَو 
4 3 2( ) (11)T t at bt c t d t e       

edcbaمػ  امليم امخلدٍرًة حِر أ وضحت هخائج امخحوَل أ ن هي: ,,,,

   ,999.45167ˆ,52086.21ˆ,108441.3ˆ 3   cba  

3.01472412340ˆ,28.42119619ˆ  ed 
 :املاخعي ًأ خذ امصورة وبياء ؿلى ذلك فا ن نموذج 

3.0147241234028.42119619999.4516752086.21108441.3)(ˆ 2343   tttttT

842.02ومـامل امخحدًد  918.0r وبمـامل ارثباط 04.83S: الانحدار ملدارٍ وبخعأ  مـَاري لمـادلة R وأ ن كفاءة اهنموذج ،

39.1,16.1وأ ن   56.1d:  وجسن ال حصائي ُو -بار دربنحسب اخذ   uL dd  وحِر أ ن ، ddU  ومن ثم فلا

ة 0Hًوخد لدًيا ما ًدفـيا مرفض امفرعَة امصفرًة  أ ن الاتجاٍ امـام مِذٍ امسوسلة ومن امـلاكة امسابلة هلاحغ  .05.0ؾيد مس خوى مـيوً

 بدرخة موحوػة خلال امس يوات امـشر املادمة.ومتزاًدة امزمٌَة مِا شكل دالة اُتزازًة، 

  سوسلة امزمٌَةنو  ثلدٍر امـيصر الدوري

ائي أ ن مِذا امـيصر امـرض ال تي وفلاً معرًلة امخجَُب مػ وبشكل ممازل لما س بق يمكن ثلدٍر امـيصر الدوري، وتحت امفرعَات الخاصة بامـيصر امـشو 

 ُامبرغ ، وبافتراض أ ن امـيصر الدوري امـرض 

)()cos( امـلاكة الملدم في   wttp  كيمة ملدر فٌجد أ ن  :0001847.0هيˆ   ًٌبأ ن ؿول

257.1
2


p

w


ˆ735.18وأ ن كيمة     ،632.4ˆ   ال ثَة: نجدُا ثـرض حسب امصَغة الدورًةوبامخـوًض في صَغة المركبة 

)632.4257.1cos(735.180001847.0)(ˆ  ttp 
دث ذات الحوابأ ؿداد سوسلة امزمٌَة الخاص  نو امـشوائي المولد (phase)نوعور  نجد أ ن امصَغة الممثلة نونموذج الملدَر( 5) وبامخـوًض في المـادلة

     ال ثَة: ًأ خذ امصورة ال صابات 
3 4 3 2ˆ 3.8441 10 21.52086 45167.999 42119619.28 14724123400.3 0.0001647

18.735 cos(1.257 4.632)

t T T T T

t

       

 

 

 (5)مشكلباكِد امبحر  امـشوائي المولد نوسوسلة وبياءً ؿلى ما س بق ًصبح ل حد المسارات الملدرة نوعور

 

 
( هلاحغ أ ن امليم الملدًرة ما زامت ثلؽ ضمن 6)ومن خلال اس خـراعيا ل حد المسارات الملدًرة نوعور امـشوائي المولد نوسوسلة امزمٌَة الموضح في امشكل

 امخلدٍر اجاَد، وفلاً نوعور امـشوائي الملدًر الذي قميا

 .بخـٌََُ، مما ٍزًد زلذيا في اس خخدامٌا مِذا اهنموذج في امخًبؤ

 (7شكل)
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ؿلى مدى امس يوات الملبلة، والذي من  ؼِر ثيامِاً)حزاًداً( واضحاً حتىً  لميعلةالمصابين في الحوادث المرورًة باد اؿدأ  أ ن مما س بق لاحغ وه

 (.امؼروف اس خلرار)بفرض  ُػ4114( حادزة في حوول ؿام 516امـدد ا لى حوالي ) ٍزًد المخوكؽ أ ن

ة ل  ثامثاً: امخحوَل امزمني ن   صاباتال   الحوادث ذات داؿدوًس بة المئوً

ة ل  م   في وادث ل نها ثـعَيا ثصوراً واضحاً حول ظبَـة الح وادث ذات ال صابة الحد اؿدن امـوامل المِمة في مثل ُذٍ المسائل مـرفة امًسب المئوً

ة( ٌشير ا لى 5واجادول)ة، وهوؾَة المركبة، وخدمات امعرق. وامسلاموسائل الذاًة وال من  ُذٍ المرحلة ومدى ثوفر الحوادث ل ؿداد  امًسب المئوً

 صابات.ذات ال  

ة ل ؿداد الحوادث امتي ح(5خدول)  ذات ال صابات.دث : امًسب المئوً

الخاص بًس بة ال صابة ٌشير ا لى أ ن الاتجاٍ امـام مِذٍ امسوسلة امزمٌَة مذذبذبًا بمدى ثابت وحردد ثابت، كلٌ ًبين ( 41امـرض امبَاني في امشكل)   

ه  4141بدأ ت من امـام أ ي أ هَ ٌشير ا لى أ ن امًس بة المئوًة ل ؿداد الحوادث ذات ال صابات  امخوافلِة. ػِور حركة اُتزازًة أ كرب ما حكون ملاُتزازات

ذا كد ٍرحؽ ا لى ثوافر بـض امـوامل المؤثرة مثل وسائل الذاًة وخدمات امعرق.   ثدٌاك  ؾن ال ؾوام امسابلة بشكل موحوض، وُ

 
 امـام.ل زالة أ ثر الاتجاٍ م ظرًلة امفروق ال ولى اس خخداط امـشوائي نوبَانات باالارثب( ا لى 6و ٌشير خدول)       

 مفروق ال ولى)امفروق المخخامَة(: ا(9خدول )

 امـام 4144 4145 4146 4141 4144 4144 4144 4141 4142

 وس بة ال صابات 5.019 5.448 6.203 6.200 3.465 2.544 3.142 4.254 4.156

 امـام 4143 4144 4145 4146 4141 4144 4144 4144 4141

 توس بة ال صابا 2.469 2.528 2.478 1.843 4.164 4.134 4.414 2.528 4.543

 امـام 4144 4145 4146 4141 4144 4144 4144 4141 4142

 وسب ال صابات 5.019 5.448 6.203 6.200 6.298 5.833 6.015 2.581 3.089

7 - + - 7 - 7 7  

 ),( 1 tt xxsig
 

 امـام 4143 4144 4145 4146 4141 4144 4144 4144 4141

 وسب ال صابات 2.469 2.528 2.478 1.843 2.092 2.462 2.707 2.528 2.826

7 - 7 7 7 - - 7 - 

 ),( 1 tt xxsig
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( 4ال ولى وفلاً نومـادلة ) نوفروق امليمة المحسوبة ؿولًٌ بأ ن ،10هلاحغ أ ن ؿدد ال شارات الموحبة)7( ٌساوي( 6)اجادول ومن    

ة  7947.0TGهي ZTGوبالملارهة نجد أ ن. 64.1 % هي2وحكون الميعلة الحرخة ؾيد مس خوى مـيوً   ومن ثم مُس لدًيا ما

كل شالمخياكصة ب  ثباط الذاتيفح  مـاملات الار وكلٌ س بق ومن خلال ث .05.0ؾيد مس خوى  0Hًدفـيا مرفض امفرعَة امصفرًة 

 .وس خعَؽ املول بهدوء امسوسلة امزمٌَة ، وبذا(41كلٌ في خدول) موحوظ

  : ًوضح مـاملات الارثباط الذاتي ( 41خدول)

 سوسلة امزمٌَةالاتجاٍ امـام نو  ثلدٍر ؾيصر

أ ن أ فضل خط انحدار مبَانات امسوسلة  (44من خلال امشكل) فٌلاحغ  tT)(الاتجاٍ امـام ٍر ؾيصرممازل لما س بق س يلوم بخلدوؿلى نحو 

 ُو: Curve (Data fit) امزمٌَة باس خخدام برنامج

 
والذي مـادمخَ  

3 2( ) (12)T t aX b X c x d      حِر أ وضحت هخائج امخحوَل أ ن امليم امخلدٍرًة

ˆ6066.1,ˆ67406.0,ˆ0416.942,ˆ596.436548هي:  dcba  املاخعي  وبياء ؿلى ذلك فا ن اهنموذج

3: ًأ خذ امصورة 2ˆ( ) 1.6066 0.6741 942.042 438548.596T t T T T    

6998.02ومـامل امخحدًد  837.0rوبمـامل ارثباط  04.23Sوبخعأ  مـَاري  Rوأ ن كفاءة اهنموذج حسب اخذبار دٍربن ،- 

39.1,16.1وأ ن   001.1d ئي ُووجسون ال حصا  uL dd  وحِر أ ن ،Ldd   ومن ثم فلا ًوخد لدًيا ما ًدفـيا

ة 0Hامفرعَة امصفرًة  ملبول اضي أ هَ مو اس تمر ؿدد ال صابات بالحوادث المرورًة ؿلى اميحو الذي تم في الم . أ ي05.0ؾيد مس خوى مـيوً

    امعرق.خدمات ال صابات سدذضاءل خلال امـلد الملبل، هدِجة ثوافر بـض امـوامل المؤثرة مثل وسائل الذاًة، و فا ن وس بة 

 نوسوسلة امزمٌَة ثلدٍر امـيصر الدوري

    ال تي: امشكلمِا  وتحت هفس امفرعَات هلاحغ أ ن الدالة الملدرة نومركبة الدورًة ،ممازل لما س بق يمكن ثلدٍر امـيصر الدوريبشكل 

)172.3257.1cos(351.1102.2)(ˆ 6   ttp 
 وبامخالي ًصبح لملدر امعور امـشوائي المولد نوسوسلة امزمٌَة امصَغة امرياعَة ال ثَة: 

)172.3257.1cos(35.1102.26.43854804.94267.061.1ˆ 623   tXXXt 

 :(44مشكل)با امزمٌَة  كِد امبحر ومن ثم ًصبح ل حد المسارات الملدرة نوعور امـشوائي المولد نوسوسلة

8 7 6 5 4 3 2 1 Lag 
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(0.000) 

-0.115 

(0.000) 

-0.176 
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 ما زامت ثلؽرة الملد   (  هلاحغ أ ن امليم44) في امشكل سوسلة امزمٌَةأ حد المسارات الملدًرة نوعور امـشوائي المولد نو سًس خـرض وكلٌ س بق 

  .بَ نوخًبؤ ؿلى المدى المسموح س خخدامٌا مِذا اهنموذج في امخًبؤر الذي قميا بخـٌََُ، مما ٍزًد زلذيا في الد  ضمن امخلدٍر اجاَد، وفلاً نوعور امـشوائي الم

 
اءل وس بة ثخضؿلى مدى امس يوات الملبلة، والذي من المخوكؽ أ ن  واضحاً  ثياكصاً ًؼِر  بين في الحوادث المرورًةالمصا  وس بةأ ن هلاحغ مما س بق و 

 . ُػ4114حادزة في حوول ؿام 0.589 ا لى حوالي  ال صابة

 .الاس خًذاخات1

ل أ ن ُذا،في مـؼ  الحالت جسير بشكل مذيامي  4141-4144ت خلال امفترة امزمٌَة ا لى أ ن الحوادث المرورًة بميعلة ؾسير كاهنخو     امسووك  ا 

ذا اس تمر اموعؽ ؿلى ما كان ؿوََ في الماضيهدِجة الارثفاع الملدر  ،مذفائل في أ ؿداد الحوادثأ شار ا لى مس خلبل غير خيامي الم  ل أ هَ مذفائل بخصوص ا  ، ا 

والذي تجلى من خلال امصَف الممثلة لملدرات الاتجاٍ امـام مكل من  ،هدِجة مخوفر وسائل ال من وامسلامة ووس بة ال صابات في الحوادث،أ ؿداد 

منها ؿدم  ميخائج وحود ؾوامل مِا دور فاؿل في زيادة أ ؿداد الحوادثكلٌ أ ػِرت ا ،امسوسلة امزمٌَة ل ؿداد الحوادث، وال صابات وكذا وس بة ال صابة

  ا لى ثياك  أ ؿداد ووس بة ال صابة بشكل موحوظ.  وثعور المركبات ،ثوفر وسائل الذاًة  أ دىكلٌبأ خعار الحوادث، اموؾي 

 

 المراحؽ .2
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Statistical Indicators of Traffic Accidents Using Time Series Analysis in Asir (KSA) during (1417-1434) Hijri 
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ABSTRACT 

Traffic accidents constitute one of the biggest safety threats facing community and have G big impair on 

its maternal and human resources.This research provides a time-based statistical analysis of the number of 

traffic accidents in Asir Region during 1417-1434 hijri (equivalent to 1996-2013), with a focus on determining 

appropriate probability distributions of the data. It then gives an estimate of the random phase generating the 

time series in order to reveal the current condition of accidents number, predict future expectations, and 

anticipate the future behavior of these phases based on a prediction model. The scatter diagram of the time 

series has revealed a vibrating movement somehow close to harmonic vibrations which represent a cyclical 

compound and also lack of seasonal compound. It has also been revealed that the appropriate model to display 

the time series data is the aggregation model. The general trend compound came in the form of non-linear 

models: that is, the prediction model is non-linear. The results of this research can be considered as an 

assessment of an important period of time in the history of the rate of traffic accidents and casualties in the 

region. It has been observed that the number of traffic accidents and casualties has been growing, and is 

expected to increase to about 66173 incidents by 1443 hijri (2021), despite the expected decrease in the rate of 

traffic casualties. In addition, the study has pointed out factors which have an active and influential role in 

traffic accidents rates. It is hoped that this study- in its both theoretical and practical sides- would encourage 

researchers to apply various predictive models to discuss  this subject sta. 

    

Key Words: Aggregation model,  Casualties rate  , Harmonic oscillations 

   

                     Nonlinear Time Series , Traffic accidents. 
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 0216خريطة الإعاقة فى مصر 

 2مصطفى ربيع 1متولى حسن  سها أحمد
 خصلالم

مازال توفر إحصاءات دقٌقة عن الإعاقة ٌشكل تحدٌاً كبٌراً ٌواجه العدٌد من الدول ومنها 

مصر، وهو ما ٌعوق عملٌة صنع القرار المبنٌة على المعلومات والأدلة، وٌهدف هذا البحث إلى 

)بسٌطة/ شدٌدة/ المختلفةشدة الإعاقة مستوٌات مصر والتعرف على رسم خرٌطة الإعاقة فى 

جموعة عمل واشنطن مجموعة اسئلة متامة(، وأكثر أنواع الإعاقات انتشاراً فى مصر وفقا ل

، بالإضافة إلى التعرف على خصائص ذوي الإعاقة بحسب المختصرة المعنى بإحصاءات الإعاقة

لحالة الزواجٌة، والمستوى المعٌشً للأسرة. وٌعتمد البحث على الحالة التعلٌمٌة والحالة العملٌة وا

"، والذى نفذه مركز 01الدورة  -6102بٌانات المسح القومى "مسح أحوال الأسرة المصرٌة لعام 

وقد . فرد على مستوى الجمهورٌة 45410وتبلغ عٌنة الدراسة المعلومات ودعم اتخاذ القرار، 

% فً عام 0104بسٌطة فؤكثر فى مصر تبلغ حسب تعرٌف اقة أظهرت نتائج البحث أن نسبة الإع

من إجمالى السكان، ولا ٌوجد اختلاف فً انتشار الاعاقة حسب النوع أو حسب محل  6102

الاقامة حضر/رٌف، بٌنما تتباٌن حسب المناطق الجغرافٌة، وتشكل الإعاقات البسٌطة النسبة 

بالرإٌة أكثر الإعاقات التً ٌعانً منها الأفراد فً الأكبر من الإعاقات، كما تعد الإعاقات الخاصة 

مصر، ٌلٌها الحركة ثم السمع، وترتفع نسب الإعاقة بشكل ملحوظ مع ارتفاع العمر. كما أظهرت 

ع الأفراد ذوي الإعاقة بحقوقهم، سواء فً التعلٌم أو تنتائج  أن الإعاقة لها تؤثٌر سلبً على تمال

فراد ذوي الإعاقة فً أسر فقٌرة مقارنة بباقً بؤسر الأفراد غٌر العمل أو الزواج،  كما ٌعٌش الأ

المعاقٌن. وجدٌر بالذكر إلى أنه مازال حاجة إلى إجراء مسوح قومٌة تتضمن بٌانات أكثر تفصٌلاً 

عن المعاقٌن وظروف إعاقتهم، وهو ما ٌسمح برسم خرٌطة أكثر تفصٌلاً عن أوضاع ذوي 

 الإعاقة فً مصر. 

 مصر -مستوٌات الاعاقة   –أنواع الاعاقة  –الاعاقة  :الكلمات الدالة

 

 مقدمة

ر  ساكّان مان% 01 ٌُعاادِل ماا أيّ ، فرد ملٌار بحوالى العالم فً الإعاقة ذوي فرادالأ عدد ٌُقَدَّ

(، وهاذه الأعاداد فاً تزاٌاد مساتمر خاصاة ماع تزاٌاد World Health Organization 2011) العاالم
، وزٌااادة وتٌاارة حااوادث الطااارق، انتشااار الأماارار غٌاار المعدٌاااةم، وأعااداد المساانٌن فااً العاااال

 حٌااة جودة على(. وتكمن خطورة الإعاقة فً تؤثٌرها United Nations 2012والكوارث الطبٌعٌة )
ذوي الإعاقة، لذا نالت قضاٌا الإعاقة الكثٌر من الاهتمام على المستوى الدولً، وقد توجت  فرادالأ

                                                           
1
 جامعة القاهرة –عهد الدراسات والبحوث الاحصائية م –مدرس بقسم الإحصاء الحيوى والسكانى  
2
 رئاسة الوزراء –مركز المعلومات ودعم اتخاذ القرار  –باحث إحصائى   
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)الأمام المتحادة  6112فاً عاام  الإعاقاة ذوي فارادالأ حقاوققٌاة الدولٌاة لبإعلان الاتفاتلك الجهود 

ذوي الإعاقاة.  فارادٌتمتاع بهاا الأ ، والتً أكدت على كافة الحقوق الإنساانٌة التاً ٌجاب أن(6112

على حقوق المعاقٌن، وحددت أهداف تضمن  6111 – 6101أهداف التنمٌة المستدامة كما أكدت 

 (.6101)الأمم المتحدة  فإ الفرص والعدالة فى الحصول على الخدماتلهم الحٌاة الكرٌمة وتكا

وكااذلك التباااٌن الكبٌاار فااى  عاقااة ماان قصااور فااى التقاادٌر،تعااانى إحصاااءات الإوفااى مصاار 
الاخااتلاف فااى ماان بٌنهااا عاادة أسااباب إلااى التقاادٌرات عنااد المقارنااة بالاادول الأخاارى والااذى ٌرجااع 

باالإدلاء عان وجاود إعاقاات  د التى تمٌل إلاى عادم الرغباة، إلى جانب سٌطرة التقالٌأسالٌب القٌاس
مادخلٌن عاقاات أحاد القضااٌا الهاماة مان منطلاق عاد الوقاوف علاى حجام وأناواع الإوٌ .فارادبٌن الأ
ذوي ٌا حقااوق الإنساان، حٌااث ٌعاانً الأفااراد ٌن، الأول ٌارتبط بكااون الإعاقاة تُعااد أحاد قضااٌأساسا

(، والثانً ٌرتبط بكون الإعاقة تُعد World Health Organization 2011)الإعاقة من عدم المساواة 
 (. Mitra et al 2011أحد قضاٌا التنمٌة )

هاام لأناه ٌضامن  أمارعن حجم ذوى الإعاقة وشادة الإعاقاة  بٌانات دقٌقة وحدٌثة توفر ٌُعد  و
 تهدافالاسا بارامج صاٌاغةبقاء ذوي الإعاقة على أجندة صانعً القرار، وتساعد هذه البٌانات فاً 

ذوي  الأفارادالمستقبلٌة وذلك من خلال إلقاء الضوء على أوجه الحرمان الرئٌسٌة التً ٌعانً منها 
ا اهتمامًا تتطلب التًو الإعاقة ًٌ  . فور

إلى رسم خرٌطة الإعاقة فى مصر من خلال التعارف علاى معادلات انتشاار  وٌهدف البحث
رٌف(، وحسب الأقالٌم الجغرافٌة، وحسب حسب محل الإقامة )حضر/  اناتهٌوتباالإعاقة فً مصر 

المحافظااات المختلفااة، وحسااب النااوع، وحسااب الفئااات العمرٌااة، بالإضااافة إلااى التعاارف علااى شاادة 
 فى مصار وفقاا للفئاات المشاار إلٌهاا  ات انتشاراً أنواع الإعاقأكثر والإعاقة )بسٌطة/ شدٌدة/ تامة(، 

عاقاة )الرإٌاة، والسامع، والحركاة، تعرٌف مجموعاة عمال واشانطن المعناى بإحصااءات الإ حسب
 التعارف كما ٌهدف البحث إلى .(، والتواصل مع الآخرٌنوالتذكر أو التركٌز، والرعاٌة الشخصٌة

، وكاذلك الزواجٌاة ساسٌة للمعاقٌن بحسب الحالة التعلٌمٌة والحالاة العملٌاة والحالاةالأعلى الملامح 
 المستوى المعٌشً للأسرة.حسب 

 مراجعة الأدبٌات -1

عاقة والتى تإدى إلى اختلاف أسلوب القٌاس ومن ثم مستوٌات تتعدد المفاهٌم الخاصة بالإ

 :، وأسالٌب قٌاسهاانتشاراً  الإعاقةأكثر مفاهٌم نوضح فٌما ٌلى و .لتقدٌرل ةمختلف
 مفهوم الإعاقة 1 -1

(، وماع 6112ٌعتبر مفهوم الإعاقة من المفاهٌم المعقدة، ومازال قٌد التطور )الأمم المتحادة 

 الأفارادذلك فإن الإعاقة عادة ما تشٌر إلى حالة جسدٌة أو عقلٌة أو نفساٌة تاإثر وتحاد مان أنشاطة 
(Mont 2007) وقد عرفت منظمة الصحة العالمٌة .(World Health Organization 2011)  الإعاقة

 بوصفها مصطلح شامل ٌضم كل من:

 " الاعتلالImpairments :"م أو بنٌان الجسم مثل الانحراف هً مشاكل فً وظائف الجسو
 عن الوضع الطبٌعً.
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 " محدودٌة القٌام بالأنشطةActivity Limitations ًالأنشاطة هاً المهاام أو الأعماال التا :"
عن الصعوبات التً تواجه الفرد فً ٌقوم الفرد بتنفٌذها، وتعبر محدودٌة القٌام بالأنشطة 

 .أو تناول الطعام ، مثل إرتداء الملابس،المختلفة تنفٌذ الأنشطة
 " القٌود على المشااركةParticipation Restrictions :"إنادماج الفارد فاً  ٌقصاد بالمشااركة

الحٌاة الاجتماعٌة والاقتصادٌة،  مثل عدم القدرة على الذهاب إلى المدرسة، أو الحصول 
  على فرصة عمل.

لاى المشااركة( والقٌاود ع ة،وتتؤثر هذه  الأبعاد الثلاث )الاعاتلال، ومحدودٌاة القٌاام بالأنشاط
لبٌئاة الاجتماعٌاة، والسالوكٌة التاً ا ى، وتضم الأولاعوامل الشخصٌةة وبكل من عوامل البٌئ

والمشاركة  بالأنشطة القٌام محدودٌةٌعٌش فٌها الأفراد. فالاعتلال قد لا ٌإدي بالضرورة إلى 
 أماا الثانٌااة   الإعاقااة. فاً المجتماع، إذا كاناات البٌئاة المحٌطااة مهٌئاة لاسااتٌعاب الأفاراد ذوي

والحالة  والعمرمثل النوع  ،الخصائص الدٌموجرافٌة والاجتماعٌة والاقتصادٌة للأفرادفتضم 
الإعاقة قاد ٌتضااعف التمٌٌاز  التعلٌمٌة والمستوى الاقتصادي. فعلى سبٌل المثال الإناث ذوي

ج فً المجتمع بشاكل ، كذلك ذوي الإعاقة فً الطبقات الفقٌرة قد لا ٌستطٌعون الاندمانضده
 كامل مقارنة بذوي الإعاقة فً الطبقات الغنٌة.

 هااذا ٌباادأالتصاانٌف الادولى لتؤدٌااة الوظاائف والاعاقااة والصاحة، و (0)رقام شااكل وضاح الوٌ

 والإصااابات الأماارار، :المثااال ساابٌل علااى) "A Health Condition" صااحٌة حالااة مااع النمااوذج
المحٌطاة )العوامال  العوامال ماع تتفاعال التً( صلةال ذات الأخرى الصحٌة والظروف والحوادث،
 .فٌنتج عنها كل من الاعتلال، ومحدودٌة النشاط، وصعوبة المشاركة والمجتمعٌة( الشخصٌة

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: World Health Organization and The World Bank. 2011. World report on disability 2011. 

Malta: World Health Organization. 
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 أسالٌب قٌاس الإعاقة 2 -0

باٌن الادول وبعضاها  تختلف الأسالٌب المستخدمة فً قٌاس الإعاقاة فاً التعادادات والمساوح
 حٌاناً داخل الدولة الواحدة، ونستعرر فٌما ٌلً أهم هذه الأسالٌب:البعر، وأ

  الإدلاء الذاتً بالإعاقة"Self-identification as disabled :" بشاكل  الأفرادحٌث ٌتم سإال
 مباشر "هل أنت أو أي أفراد الأسرة معاق؟".

  حالات التشخٌص"Diagnosable conditions:"  إذا كاانوا عان ماا  الأفارادحٌث ٌاتم ساإال
 ٌعانون من عدد من الحالات الصحٌة مثل شلل الأطفال، أو الصرع...إلخ.

  أنشطة الحٌاة الٌومٌة"Activities of Daily Living (ADL)" : الأفارادحٌاث ٌاتم تصانٌف 
على أنهم ذوي إعاقة إذا كانوا ٌعانون من صعوبة فً أداء أٌاً من أنشطة الحٌاة الٌومٌة، مثل 

 والاستحمام، وتناول الطعام...إلخ. ارتداء الملابس،
 " أنشطططة اعالططة اططً الحٌططاة الٌومٌططةInstrumental Activities of Daily Living 

(IADL) :" وهو مشابه للأسلوب السابق ولكنه ٌتضامن أنشاطة علاى نطااق أوساع مثال إذا
 لدٌه مشكلة فً إدارة الأموال، أو التسوق فً المحلات...إلخ. الفردكان 

 :وفقااً لهاذا الأسالوب إذا كاان لادٌهم أي حالاة صاحٌة تاإثر علاى  الأفرادٌتم سإال  المشاركة
 مشاركتهم فً المجتمع، مثل الذهاب للمدرسة أو الحصول على وظٌفة.

 

انتقااادات، حٌااث ٌااإدى  الأساالوب الأول بعاار هااذه الأسااالٌب ٌعااانً ماان وجاادٌر بالااذكر أن 
عاقة أقل من الفعلى، حٌث تتراوح عادة نسابة ة الإتقدٌر لحجم ظاهر"  إلى بالإعاقة الذاتً الإدلاء"

، وٌرجع ذلك إلى العدٌد من الأساباب (Mont 2007) %1% إلى 0الإعاقة وفقاً لهذا الأسلوب بٌن 

منها أن كلمة "إعاقة" لها كثٌر من الدلالات السلبٌة لذا قد ٌلجؤ الأفراد إلى إخفاء هذه الإعاقاة، هاذا 
اقاة مان شاخص لآخار ومان مجتماع لآخار. ونساتعرر فٌماا ٌلاً علاوة على اخاتلاف مفهاوم الإع

الأسالٌب المتبعة فً قٌاس الإعاقة فً بعر الدول، وهاً مصار، والاتحااد الأوروباً، والولاٌاات 
 المتحدة الأمرٌكٌة.

 
 أسلوب قٌاس الإعاقة اً مصر 0-2-1

 بالإعاقااة ًالااذات لإدلاءوفقاااً لأساالوب ا فااً مصاار التعاادادات السااابقةتاام قٌاااس الإعاقااة فااً 
 أاطراد أي أو أنطت هط بشاكل مباشار " الأفاراد)بالاعتماد على ساإال واحاد فقاط(، حٌاث ٌاتم ساإال 

 0531 لعااام 15 رقاام قااانون، ثاام ٌااتم السااإال عاان نااوع هاذه الإعاقااة. وقااد عاارف "معططا   الأسطرة

 أو عمله ومزاولة نفسه على الاعتماد على قادر غٌر أصبح شخص كل" بؤنه الإعاقة، وذ الشخص
 أو حسً أو عقلً أو عضوي لقصور نتٌجة ذلك على قدرته نقصت أو فٌه والاستقرار بعمل القٌام

% وفقاااً للتعااداد العااام 103وتصاال نساابة الإعاقااة فااً مصاار إلااى  ."الااولادة منااذ خلقااً عجااز نتٌجااة

 . (6112)الجهاز المركزي للتعبئة العامة والإحصاء  6112للسكان لعام 
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، 6103د غٌارت أسالوب قٌااس الإعاقاة فاً تعادادها الأخٌار لعاام وجدٌر بالذكر أن مصر ق

ًّ  واشنطن فرٌق أعدّها التً الموجزة الأسئلة بمجموعة الالتزام تمحٌث  ، الإعاقة بإحصاءات المعن
مع، السا، والرإٌاةوتشمل ستة أسئلة حول ما إذا كان الفرد ٌعاانً مان صاعوبات خاصاة بكال مان: 

لهاذا الأسالوب  ووفقااً  ،الآخارٌن مع التواصلوالرعاٌة الشخصٌة، وز، التركٌ أو التذكروالحركة، و

% وذلاك 0103 بحاوالىنسبة الإعاقة )مان الدرجاة البساٌطة إلاى المطلقاة( فى القٌاس فقد تم تقدٌر 

 .(6103)الجهاز المركزي للتعبئة العامة والإحصاء  سنوات فؤكثر 1بٌن المصرٌٌن 

 
 تحاد الأوروبًالإعاقة اً دو  الاأسالٌب قٌاس  1-2-2 

الاتحاد الأوروبً، وبالتالً تتعدد نسب الإعاقاة، دول تتعدد الأسالٌب المستخدمة لقٌاس الإعاقة فً 

 ، وأبرز هذه الأسالٌب هً: (Eurostat 2012)% 0401% و0001حٌث تتراوح بٌن 

ٌعاانون مان  اكاانو إذا الأفاراد سإال ٌتم حٌثلعشرة أسئلة،  قٌاس الإعاقة وفقاً  ٌتمالأسلوب الأو : 

 أو المشااً( 1، الساامع( 6، الرإٌااة( 0صااعوبة فااً أداء أٌاااً ماان الأنشااطة الأساسااٌة العشاارة وهااً: 

 مثال) الآخارٌن ماع التواصال( 2، التركٌاز أو التاذكر( 1( الجلوس أو الوقاوف، 4، السلالم صعود

 وراء أو أس،رالا فاوق ،الأماام إلاى علاى الحركاة الاذراعٌن قادرة (3، (لاه الغٌر فهم أو للغٌر فهمه

( استخدام الٌد بشكل 01ناء، ( الانح5( رفع وحمل الأشٌاء، 4(، Reaching or stretching) ظهرال

ٌُعاارف هااذا الأساالوب لقٌاااس الإعاقااة بااطصعوبات الأنشااطة الأساسااٌة "جٌااد.   Basic Activityو

Difficulty ً0401". وتبلغ نسبة الإعاقة وفقاً لهذا الأسلوب فً الإتحاد الأوروب%. 
ٌعتمد على تصنٌف الشخص على أنه ذو إعاقة إذا كان ٌعانً من عدم القدرة على  الأسلوب الثانً
العشرة السابق ذكرها.  الأساسٌةالأنشطة  فً صعوبة أو/و الأمد طوٌلة صحٌة مشكلةالعمل بسبب 

وفقااً  وتبلغ نسبة الإعاقاة ".Disability in Employment"وٌعرف هذا الأسلوب بالإعاقة فً العمل 

 %.0001لهذا الأسلوب فً الإتحاد الأوروبً 

 
 المشااركة فاً قٌاود ٌواجاهٌعتمد على تصنٌف الشخص على أنه ذو إعاقة إذا كان الأسلوب الثالث 

 طوٌلاة صاحٌة مشكلة بسبب -والعمل  التعلٌم،و ،مثل التنقل والحركة - المختلفة الحٌاة مجالات فً
وتبلاغ نسابة الإعاقاة وفقااً لهاذا الأسالوب ، ذكرها السابق سٌةالأسا الأنشطة فً صعوبة أو/ و الأمد

%، 0205%، وفً برٌطانٌاا إلاى 0406%، وتصل فً الدنمارك إلى 0604فً الإتحاد الأوروبً 

 .%0106%، وفً قبرص إلى 0000%، وفً فرنسا إلى 0001وفً أسبانٌا إلى 
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 ةة اً الولاٌات المتحدة الأمرٌكٌأسالٌب قٌاس الإعاق 1-2-3

 مان: اة فى كالعن المعان لستة أسئلة قٌاس الإعاقة فً الولاٌات المتحدة الأمرٌكٌة وفقاً  تمٌ
 الشخصاٌة والرعاٌاة، أو القادرة علاى اتخااذ القارار التركٌز أو والتذكر، والحركة، والسمع، الرإٌة

 التسااوق أو الطبٌااب عٌااادة زٌااارة مثاالباابعر الأنشااطة بمفاارده  القٌااامو....(، اللاابس،، الاسااتحمام)
)الحٌاة المستقلة(. وٌتم تصنٌف الشاخص علاى أناه معااق إذا كاان ٌعاانً مان أي صاعوبة مان هاذه 
الصعوبات الستة. وفٌماا ٌتعلاق بانتشاار الإعاقاة فاً الولاٌاات المتحادة الأمرٌكٌاة، فقاد بلغات نسابة 

 (.Institute on Disability 2016% )0602الإعاقة 

الولاٌااات المتحاادة الأمرٌكٌااة، حٌااث ٌااتم تصاانٌف هناااك أساالوب لخاار لقٌاااس الإعاقااة فااً 

( هل تعانً بؤي شكل من الأشكال من محدودٌاة القٌاام 0الشخص على أنه ذو إعاقة وفقاً لسإالٌن: 

( هل لدٌك الآن أي مشاكلة صاحٌة تتطلاب 6بؤي أنشطة بسبب مشاكل جسدٌة أو عقلٌة أو نفسٌة؟، 

از، سارٌر خااص، أو هااتف خااص )بماا منك أن تستخدم معدات خاصة، مثل كرسً متحرك، عكا
ذوي  الأفرادوتصل نسبة  ،فً ذلك استخدامها فً بعر الأحٌان أو استخدامها فً ظروف معٌنة(؟

 Centers for Disease Control) سنة فؤكثر 04% بٌن الأفراد فً الفئة العمرٌة 6002الإعاقة إلى 

and Prevention (CDC) 2015). 
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 انتشار الإعاقة 3 -1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

انتشار الإعاقة في عدد من معدل  (:2)شكل 
 الدول العربية

 

 

 

(, الإسةواا) آسةيا غشبة ل والاجحواعيةة الاقحصادية اللجٌةالمصذر: 

 –العربيةّت  المنطقت في "الإعاقت(, 4102, )العشبيةّ الذول جاهعة

 .لمحت عامت"

ضةة للةأ دثةذخ بيةاى هحةالش لوة  جشجع البياًات الوعشوملحىظت: 

دولةةة ولًةةاح لءثصةةارات الشسةةوية للذولةةة. وبالٌرةةبة لوصةةش يشجةةع 

 , ولًاح للحعذاد العام للرواى.4112البياى للأ عام 

علأ الةشمن هةي الامحوةام الوحضايةذ 

الإعاقةةة هةةاصال جةةالش لثصةةارات بًضةةايا 

دقيًة وهاثاقة يشو  جحةذياح ببيةشاح يااجة  

هعظن الذول بصفة عاهةة والٌاهيةة بصةفة 

 (. Mont 2007خاصة )

 

وعلةةةةأ الةةةةشمن هةةةةي رلةةةة  سةةةةعث 

هٌظوةةةة الصةةةحة العالويةةةة بالحعةةةاوى هةةةع 

البٌةة  الةةذول  للةةأ جةةاليش جًةةذيشات عةةي 

اًحشاس الإعاقة, ويًُذََّس عةذد افلةشاد رو  

 -اقة ل  العالن بحاالأ هلياس شخص الإع

 –% هةةي سةةوّاى العةةالن 01دّ  هةةا يعُةةادِل 

(World Health Organization 

2011.) 

 

ولةةة  هًابةةة  رلةةة , جحةةةشاو  ًرةةةبة 

% ل  1.2الإعاقة ل  الذول العشبية بيي 

% لةةةةة  الرةةةةةاداى )اللجٌةةةةةة 2.4قطةةةةةش و

الاقحصةةةادية والاجحواعيةةةة لغشبةةة  آسةةةيا 

 (. 4102)الإسواا( 

 

ًرةةبة الإعاقةةة لةة  هصةةش وجصةة  

% ولًاح للحعذاد العام للرواى لعام 1.3للأ 

4112 . 

 

مزا الحفاوت ل  ًرب الإعاقةة بةيي 

الذول الوخحلفة يشجةع للةأ الاخةحفي لة  

الحعشيفةةةةات ودسةةةةاليب الًيةةةةاط, وجةةةةاد  

البياًةةات, عةةفو  علةةأ ثًالةةة عةةذم الإدلار 

 بالإعاقة.
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وفقا لمسح صحة الأم والطفل،  0550% عام 002قدرت نسبة الاعاقة فى مصر بحوالى كما 

 (. 6113)الدٌب،  0552وفقا لتعداد  %  0.5و

 

الادول فاً معظام تشٌر البٌانات المنشورة إلى ارتفااع نساب الاعاقاة باٌن الاذكور مقارناة بالانااث و

، بٌن الاذكور والإنااث علاى التاوالى %002 و%606ردن بحوالى نسبة فى الأتقدر هذه ال .العربٌة

باٌن % 001، وتانخفر لتصال إلاى باٌن الاذكور %003 بحاوالىفاً تاونس بٌنما تقدر هذه النسابة 

% بٌن الإناث من واقع 101% بٌنما بلغت 104، وفى مصر بلغت نسبة الاعاقة بٌن الذكور الإناث

 (. 6104 (الإسكوا) لسٌا لغربً والاجتماعٌة الاقتصادٌة اللجنة) 6112بٌاتات التعداد العام لعام 

فااً دول الإتحاااد الأوروبااً وفااً الولاٌااات المتحاادة الأمرٌكٌااة، حٌااث هااذا الاانمط ختلااف ٌو
حٌاث تصال باٌن الإنااث إلاى  ،الإتحطاد الأوروبطًفاً ترتفع نسابة الإعاقاة باٌن الإنااث عان الاذكور 

%، وذلك وفقاً لأسلوب 0605بٌن الذكور إلى تنخفر نة، وس 24 -01% فً الفئة العمرٌة 0100

ٌُعرف بطصعوبات الأنشطة الأساسٌة    (.Eurostat 2012)القٌاس السابق ذكره، والذي 

، حٌاث عان الاذكور الولاٌطات المتحطدة الأمرٌكٌطةفاً كذلك ترتفع نسبة الإعاقة بٌن الإنااث 

 U.S. Census) وذلك لإجمالً السكان%، 0601%، وبٌن الذكور إلى 0604تصل بٌن الإناث إلى 

Bureau 2016). 
 

 در البٌاناتمص -2

 -6102 لعااام المصاارٌة الأساارة أحااوال مسااح"القااومى مسااح الٌعتمااد البحااث علااى بٌانااات 

 جماع بٌاناات عان الإعاقاة تاموقاد ، القارار مركز المعلومات ودعام اتخااذ نفذهوالذى  "،01الدورة 

 فرٌق أعدّها التً الموجزة الأسئلة بمجموعة الالتزام تموا دولٌاً، استناداً إلى التعرٌفات الموصى به
ًّ  واشنطن ( فاً وٌوضاح جادول )أ ،(United Nations, ESCAP 2014) الإعاقاة بإحصااءات المعن

الملحااق هااذه الأساائلة، وٌسااتهدف هااذا المسااح تمثٌاال الأساار فااً المجتمااع المصااري علااى مسااتوى 
حضاار الوجااه و حضاارٌة،المحافظااات ال) السااتةرافٌااة وعلااى مسااتوى المناااطق الجغالجمهورٌااة، 

، (، ومحافظاات الحادودحضر الوجه القبلً، ورٌف الوجه القبلًورٌف الوجه البحري، والبحري، 

علاى أسرة  00156من خلال فرد  45410وعلى مستوى المحافظات، وقد تم استٌفاء بٌانات عن 

الساإال عان تام وقد  .6102ماٌو  61حتى  6102مارس  4، خلال الفترة من الجمهورٌة مستوى

ستة أسئلة حاول ماا إذا كاان الفارد ٌعاانً مان صاعوبات خاصاة بٌن أفراد الأسر من خلال  لإعاقةا
 ،الاسااتحمام) ز، والرعاٌااة الشخصااٌةالتركٌاا أو التااذكرمع، والحركااة، والساا، والرإٌااةبكاال ماان: 

، كماا تام الساإال عان شادة (لاه الغٌار فهام أو للغٌر فهمه مثل) الآخرٌن مع التواصلو ،....(اللبس،
  هذه الإعاقة، حٌث ٌتم تصنٌف الإعاقة إلى إعاقة بسٌطة، أو إعاقة شدٌدة، أو إعاقة تامة.
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 النتائج -3

 انتشار الإعاقة  3-1

ر نساابة ذوي الإعاقااة  %0104بحااوالً  6102فااً عااام  فااً مصاار (3)بسااٌطة فااؤكثر تُقاادَّ

ٌتم اعتبار و .(1) شكلكما ٌتضح من ، وذلك 6102عام  فً حجم العٌنةمن إجمالً  (فرد 1012)

 أعادّهاإعاقة إذا كاان ٌعاانً مان صاعوبة واحادة علاى الأقال مان الصاعوبات الساتة التاً  لدٌه الفرد
ًّ  واشاانطن فرٌااق أٌااا كاناات درجااة صااعوبة ، والتااى ساابق الإشااارة إلٌهااا الإعاقااة بإحصاااءات المعناا

عاقااات أنااواع الإ اتتعرٌفاا فااً الملحااق (ب)جاادول وٌعاارر  .(بسااٌطة أو شاادٌدة أو تامااةالاعاقااة )

نفاس أسالوب التقادٌر المساتخدم فاى  6103قد استخدم التعداد العام لمصر و عاقة.الإدرجات شدة و

إلى أن نسبة الإعاقة )بسٌطة فؤكثر( بٌن الأفراد فً الفئة العمرٌاة ( 1شكل )شٌر ٌالبحث الحالى، و

%، وقد بلغت هاذه النسابة وفقااً لنتاائج 0103غت بل  6103من واقع بٌانات تعداد سنوات فؤكثر  1

ٌشاٌر إلاى اتسااق النتاائج ماا % لانفس الفئاة العمرٌاة، وهاو 0004المسح المستخدم فً هاذا البحاث 

% مان واقاع 100% و602سانوات فاؤكثر  1عاقاة شادٌدة فاؤكثر للأفاراد ، كما بلغت نسبة الإبٌنهما

 .والىعلى الت 6102وبٌانات المسح  6103 بٌانات التعداد

 

 

 .6102أحوال الأسرة المصرٌة لعام  مسحمحسوب من قبل الباحثٌن من واقع بٌانات   المصدر:

 ".6103(، "النتائج النهائٌة للتعداد العام للسكان والإسكان والمنشآت لعام 6103الجهاز المركزي للتعبئة العامة والإحصاء، )
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إذا كاان ٌعاانً مان صاعوبة واحادة علاى الأقال مان الصاعوبات الساتة معاق إعاقة بسٌطة فؤكثر عند حساب معدل الانتشار  الفردتم اعتبار 

ٌعاانً ماان الفارد إذا كاان  فقاد تام تعرٌفهاا هناا  شادٌدة فاؤكثرإعاقاة  عااقالم، أماا أٌاا كانات درجاة صاعوبة الاعاقاة التاى سابق الإشاارة إلٌهاا،

 .حدة على الأقل من الصعوبات الستةواشدٌدة صعوبة 
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باٌن كال مساتوى علاى النحاو الحاد الفاصال فساوف ٌاتم تحدٌاد شادة الإعاقاة،  أما بالنسبة لمستوٌات

 % (011الشكل الذى ٌضمن أن ٌجمع توزٌع مجتمع الدراسة ب)التالى

فتب ححتد يتتم اعتبتار الدترد لديتا إعااتة تامتة إذا كتا  يعتانب مت  صتعوبة تامتة  إعاقة تامةة  -

يعانب م  حكثر م  صعوبة فب  للصعوبات، وجدير بالذكر ح  الدرد يمك  ح الأنواع الستة 

ندس الوات، فقد يعانب م  صعوبة تامة فب الحركة وصعوبة شديدة فب الرؤية، وفب هتذ  

 الحالة يتم تصنيف الدرد على حنا يعانب م  إعااة تامة.

يتم اعتبار الدرد لديتا إعااتة شتديدة إذا كتا  يعتانب مت  صتعوبة شتديدة علتى  إعاقة شديدة  -

للصعوبات، وجدير بالذكر ح  الدرد يمك  ح  يعانب م  حكثتر ع الستة فب ححد الأنواالأكثر 

م  صعوبة فب ندس الوات، فقد يعانب م  صعوبة شديدة فب الحركة وصعوبة بسيطة فب 

 الرؤية، وفب هذ  الحالة يتم تصنيف الدرد على حنا يعانب م  إعااة شديدة.

كا  يعانب م  صتعوبة بستيطة علتى يتم اعتبار الدرد لديا إعااة بسيطة إذا  إعاقة بسيطة  -

 للصعوبات.فب ححد الأنواع الستة الأكثر 

فحوالً  ،(4كما ٌتضح من الشكل رقم ) الأكبر من الإعاقاتنصٌب ال الإعاقات البسٌطةتشكل 

 إعاقاةمان الأفاراد  %1.4و% 6.0 بٌنماا ٌعاانىلدٌهم إعاقاة بساٌطة، المعاقٌن % من الأفراد 301

جاادٌر بالاذكر أنااه تام تحدٌاد الحااد الفاصال باٌن كاال مساتوى ماان  .لتاوالىعلاى ا تامااة إعاقاةو شادٌدة

 مستوٌات شدة الاعاقة عند حساب التوزٌع حسب شدة الاعاقة على النحو التالى: 

 

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

ذوي إعاقااة، وٌتضااح ماان هااذا  نساابة الأساار التااً ٌوجااد بهااا أفااراد  (0)ٌعاارر جاادول و

إعاقة بساٌطة، تانخفر هاذه النسابة لتصال  ذوواحد فرد % من الأسر لدٌها 60حوالى الجدول أن 

% من الأسر لدٌها فردٌن ذوي إعاقاة 106% من الأسر لدٌها فرد ذو إعاقة تامة، ونحو 602 إلى 
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التاً ٌوجاد بهاا سار لأبالنسابة لو أفراد فؤكثر ذوي إعاقاة تاماة. 1% من الأسر لدٌها 1014تامة، و

% ماان الأساار فااً مصاار لاادٌها فاارد ذو إعاقااة شاادٌدة، ونحااو 305أفااراد ذوي إعاقااة شاادٌدة، نحااو 

أفاراد فاؤكثر ذوي  1% من الأسر لدٌها 1011% من الأسر لدٌها فردٌن ذوي إعاقة شدٌدة، و104

 إعاقة شدٌدة.

الأسر المصرٌة لدٌها فرد معاق سواء إعاقة بسٌطة أو تامة أو وبصفة عامة فإن نحو ربع 

 1% مان الأسار لادٌها 002% من الأسر لادٌها فاردٌن ذوي إعاقاة، وحاوالً 301شدٌدة، وحوالً 
 ذوي إعاقة. أفراد فؤكثر
 

 2116وحسب نوع الإعاقة، مصر  اراد المعاقٌن بهاسر حسب عدد الأنسبة الأ( 1جدو  )

  
 الإعاقةعدد الأاراد ذوي 

 الإجمالً
ثلاثة أفراد  فردٌن فرد معاق

 فؤكثر

 نوع الإعاقة

 %6304 %000 %104 %6105 إعاقة بسٌطة
 %4031 %1011 %104 %305 إعاقة شدٌدة
 %6044 %1014 %106 %602 إعاقة تامة
 %1601 %002 %301 %6105 أي إعاقة

 .6102أحوال الأسرة المصرٌة لعام محسوب من قبل الباحثٌن من واقع بٌانات مسح   المصدر:

 

  حسب النوعوشدتها انتشار الإعاقة  1-1 -3

 من حٌث نسبة الإعاقة وشادتها، لذكور والإناثابٌن  فختلاإلى عدم وجود ا( 1رقم ) الشكلشٌر ٌ

 باٌن الإعاقطة أما بالنسبة لشدة%. 01.1% وبٌن الإناث 01.4الذكور  نسبة الإعاقة بٌنحٌث تبلغ 

% من الذكور لدٌهم إعاقة تامة، وتصل هذه النسابة باٌن الإنااث إلاى 105فحوالً ، ناثوالإ الذكور

مقارناة % من الاذكور لادٌهم إعاقاات شادٌدة، 606%، وفٌما ٌتعلق بالإعاقات الشدٌدة، حوالً 104

علاى حادا  تُعد  الإعاقات البسٌطة هً الأكثار انتشااراً باٌن الاذكور والإنااثو الإناث.بٌن % 601بط 

 % على التوالً.304%، و 301بٌنهم إلى النسبة ، حٌث تصل ء سوا

وعنااد إجااراء الاختبااارات الإحصااائٌة تبااٌن أن العلاقااة بااٌن الإعاقااة والنااوع غٌاار معنوٌااة  

(p>0.05وذلك باستخدام كل من اختبار كاي )وكذلك ) 6Goodman and Kruskal tau
4.) 
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 0مى قوة العلاقةانه يساعد عمى التعرف ع 6يدرس هذا الاختبار العلاقة بين متغيرين اسميين، ويتميز عن اختبار كاي 
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 .6102ن قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام محسوب م  المصدر:

 

 حسب ائات العمر وشدتها انتشار الإعاقة  1-2 -3

 ( نسبة الأفراد ذوي الإعاقاة2)ٌعرر شكل وكلما ارتفع العمر،  ذوي الإعاقةترتفع نسبة 

سنوات  1الأطفال أقل من % من 004حوالً أن  وتظهر النتائجوفقاً لفئات العمر،  )بسٌطة فؤكثر(

 5-1% باٌن الأطفاال فاً الفئاة العمرٌاة 1.0ٌعانون مان الإعاقاة، وترتفاع هاذه النسابة لتصال إلاى 
فٌما ٌتعلق بالشباب، تصل نسبة  سنة. 04-01فً الفئة العمرٌة  بٌن الأطفال %4.1سنوات، وتبلغ 

% بٌن الأفراد فً 402إلى ، وتصل %4.1سنة إلى  05-01الإعاقة بٌن الأفراد فً الفئة العمرٌة 

 سنة. 64-61الفئة العمرٌة 

فاً  فارد 011بٌن كل  فمنمع ارتفاع العمر،  عوتٌرة أسربالارتفاع تبدأ نسبة الإعاقة فً 

باٌن فرد معاق  15وٌرتفع هذا العدد لٌصل إلى ، معاق فرد 04هناك سنة  14 - 11الفئة العمرٌة 

فاً معااق فارد  14ثم إلى حوالى ، فرد 011بٌن كل من ( سنة 25 -21كبار السن للفئة العمرٌة )

وهاو نفاس الانمط فاً دول الاتحااد الأوروباً . فارد 011من بٌن كال سنة فؤكثر  31الفئة العمرٌة 

(Eurostat 2012)( وفً الولاٌات المتحدة الأمرٌكٌة ،Institute on Disability 2016.) 
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 .6102قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام محسوب من   المصدر:

 
(، p<0.01كانت العلاقة بٌن الإعاقاة وفئاات العمار معنوٌاة ) 2وعند استخدام اختبار كاي

( عنااد حساااب معاماال جامااا، فكلمااا ارتفااع العماار p<0.01كمااا كاناات العلاقااة معنوٌااة وطردٌااة )
 ارتفعت نسبة الإعاقة.

لدراسااة العلاقااة بااٌن الإعاقااة )متغٌاار تااابع  ثنااائً نمااوذج إنحاادار لوجسااتًوقااد تاام بناااء 
Dummy variable المتغٌار المساتقل(،  له وجهٌن أحدهما معاق والآخر غٌر معاق( وفئات العمار(

وٌتضح مان هاذا الجادول أن نساب الأرجحٌاة  (Odds Ratio)( نسب الأرجحٌة 6)وٌعرر جدول 

ر، فمفاضالة أن ٌصااب الإنساان بالإعاقاة فاً الفئاة العمرٌاة مان ترتفع بشكل كبٌر مع ارتفااع العما

أضعاف أن ٌصاب الإنسان بالإعاقة فً الفئة العمرٌاة أقال مان  1سنة ٌصل إلى أكثر من  61-64

ضاعف فاً الفئاة  011سانة، وإلاى  14-11ضاعف فاً الفئاة العمرٌاة  01سنوات، وٌصل إلاى  1

 سنوات. 1ن سنة فؤكثر مقارنة بالأطفال أقل م 31العمرٌة 

، وائات العمر )بسٌطة اؤكثر( لعلاقة بٌن الإعاقةل( Odds Ratio( نسب الارجحٌة )2جدو  )

 2116مصر 

 ائات العمر
Exp (B) 

 نسبة الأرجحٌة
95% C.I. For EXP (B) 

Lower Upper 

)الفئة  سنوات 1أقل من 

 - - - المرجعٌة(

 10146 00251 ***60630 سنٌن 5 -1
 10546 60614 ***60555 سنة 04 -01
 40415 60141 ***10123 سنة 05 -01
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، وائات العمر )بسٌطة اؤكثر( لعلاقة بٌن الإعاقةل( Odds Ratio( نسب الارجحٌة )2جدو  )

 2116مصر 

 ائات العمر
Exp (B) 

 نسبة الأرجحٌة
95% C.I. For EXP (B) 

Lower Upper 

 40151 60122 ***10411 سنة 64 -61
 10331 10612 ***40160 سنة 65 -61
 30114 10523 ***10631 سنة 14 -11
 40525 10011 ***20342 سنة 15 -11
 000264 20252 ***40464 سنة 44 -41
 040646 40634 ***010431 سنة 45 -41
 610134 000515 ***010135 سنة 14 -11
 650105 030015 ***660153 سنة 15 -11
 410316 620334 ***140540 سنة 24 -21
 200122 110133 ***420361 سنة 25 -21
 0110561 320644 ***550514 سنة فؤكثر 31

*** p-value ≤ 0.001 
 .6102وال الأسرة المصرٌة لعام محسوب من قبل الباحثٌن من واقع بٌانات مسح أح  المصدر:

 

عادد مان النقااط إلاى  (1)جادول بشاٌر النتاائج تحسب فئاات العمار، وٌختلف مستوى شدة الإعاقة 

 الأساسٌة:

 ساواء بساٌطة أو شادٌدة أو تاماة ماع  إعاقاات مان ٌعاانون الذٌن الأفراد نسبة تزداد
 .ارتفاع العمر

  ًالإعاقااات فااً جمٌااع فئااات تشااكل الإعاقااات البسااٌطة النساابة الأكباار ماان إجمااال
لفئاات السان  العمر، ٌلٌها الإعاقاات الشادٌدة، بٌنماا تانخفر نسابة الإعاقاات التاماة

 .المختلفة
  سنة فؤكثر، تصل نسبة الأفاراد ذوي الإعاقاة  31بالنسبة للأفراد فً الفئة العمرٌة

% من الأفراد لادٌهم إعاقاة بساٌطة، 1204%، وتتوزع هذه النسبة بٌن 1406إلى 

 % لدٌهم إعاقة تامة.100% لدٌهم إعاقة شدٌدة، و02.1و
ذوي الإعاقة التامة فً العٌنة منخفر وقد ٌتؤثر توزٌعهم على الفئات  الأفرادجدٌر بالذكر أن عدد 

 العمرٌة المختلفة، بما ٌتطلب الحذر أثناء قراءة النتائج.
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 2116 رمص، ائات العمرو التوزٌع النسبً للأاراد حسب شدة الإعاقة( 3جدو  )

 غٌر معا  ائات العمر
 لدٌه إعاقة

 الإجمالً
 إعاقة تامة إعاقة شدٌدة إعاقة بسٌطة

 %011 %101 %101 %104 %5402 سنوات 1أقل من 
 %011 %102 %102 %005 %5205 سنٌن 5 -1
 %011 %102 %102 %604 %5201 سنة 04 -01
 %011 %104 %104 %605 %5101 سنة 05 -01
 %011 %103 %105 %605 %51.4 سنة 64 -61
 %011 %105 %001 %101 %5401 سنة 65 -61
 %011 %105 %006 %403 %5106 سنة 14 -11
 %011 %101 %005 %204 %5004 سنة 15 -11
 %011 %102 %004 %402 %4500 سنة 44 -41
 %011 %101 %600 %0101 %4205 سنة 45 -41
 %011 %101 %601 %0404 %4606 سنة 14 -11
 %011 %105 %106 %0302 %3206 سنة 15 -11
 %011 %001 %104 %6102 %2301 سنة 24 -21
 %011 %004 %400 %6501 %2102 سنة 25 -21
 %011 %100 %0201 %1204 %4004 سنة فؤكثر 31

 %011 %198 %291 %795 %8996 الإجمالً

 .6102المصرٌة لعام  محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة  المصدر:

 

 حسب مح  الإقامة وشدتها انتشار الإعاقة  1-3 -3
 نساابة الإعاقااة فااً الحضاار، حٌااث تبلااغ الحضاار والرٌاافبااٌن نساابة الإعاقااة  لا تختلااف

حاوالً ف، عاقة باٌن الحضار والرٌافكما لا تختلف درجة شدة الإ %.10.4 وفً الرٌف% 10.5
و % 0.0ٌعاانً  انون من إعاقات شادٌدة، بٌنماار والرٌف ٌع% من الأفراد فً كل من الحض2.1
وعناد إجاراء الاختباارات  علاى التاوالى. مان إعاقاات تاماةوالرٌف من الأفراد فً الحضر % 0.0

( وذلاك باساتخدام كال p>0.05الإحصائٌة تبٌن أن العلاقة بٌن الإعاقة ومحل الإقامة غٌار معنوٌاة )
 (.Goodman and Kruskal tauوكذلك ) 2من اختبار كاي
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 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

إلااى أقصاااها تتفاااوت نساابة ذوي الإعاقااة وفقًااا للمناااطق الجغرافٌااة المختلفااة، حٌااث تصاال 

ثام حضار الوجاه %، 0005، ٌلٌه رٌف الوجه البحري بنسبة فً حضر الوجه البحري%( 0602)

ر 0104القبلااً بنساابة  % فااً رٌااف الوجااه 403و% فااً المحافظااات الحضاارٌة، 5.6 بااط%، وتُقاادَّ

  (.4شكل )%، وذلك كما ٌتضح من 301 نسبةبط محافظات الحدود صل إلى أدناها فًالقبلً، وت
وعنااد إجااراء الاختبااارات الإحصااائٌة تبااٌن أن العلاقااة بااٌن الإعاقااة والمناااطق الجغرافٌااة 

( Goodman and Kruskal tauوكاذلك ) 2( وذلاك باساتخدام كال مان اختباار كاايp<0.01ٌاة )معنو
بااٌن المناااطق  وجاادٌر بالااذكر أن بعاار هااذه الاختلافااات وإن كاناات قااوة العلاقااة ضااعٌفة للغاٌااة.

نظاراً لساٌطرة العاادات  ققد ٌرجع إلى عدم الرغباة باالإدلاء بالإعاقاة فاً بعار المنااط الجغرافٌة
 حد أفراد الأسرة.عاقة لأدلاء بنوع الإلتى تمٌل إلى عدم الرغبة فى الإا والتقالٌد
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 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

رافٌاة، وتشٌر النتائج إلى أن الإعاقات البسٌطة هً الأكثر انتشاراً فً جمٌاع المنااطق الجغ

فٌماا ٌتعلاق بالإعاقاات .  (5شاكل )ٌلٌها الإعاقاات الشادٌدة، ثام الإعاقاات التاماة، كماا ٌتضاح مان ال

% فاً كال مان المحافظاات 105التامة، تبلغ نسابة الأفاراد الاذٌن ٌعاانون مان إعاقاات تاماة حاوالً 

رٌاف الوجاه % فاً 104الحضرٌة، وحضار الوجاه البحاري، وحضار الوجاه القبلاً، وتصال إلاى 

بٌنماا تصال إلاى أدناهاا فاً المحافظاات الحدودٌاة الوجاه القبلاً،  % فاً رٌاف103، وإلاى بحريال

 %.101حٌث تُقدر نسبة ذوي الإعاقات التامة فٌها بحوالً 

 

 مان ٌتضاح كماا وذلاك ملحاوظ بشاكل مصر فً المحافظات بٌن الإعاقة ذوي نسبة تتفاوت

، المحافظااات ببااقً مقارنااة البحاري الوجااه محافظاات معظاام فاً النساابة هاذه وترتفااع (،01) شاكل

 البحٌارة وفاً%، 01.3 دمٌااط وفاً%، 0400 الشاٌخ كفار وفاً%، 02.5 الغربٌة فً تبلغ حٌث

)ترتفاااع نساااب الاعاقاااة بمحافظاااات الوجاااه البحااارى مقارناااة  %.0602 الشااارقٌة وفاااً%، 0100

 بمحافظات الوجه القبلى(. 

 

 ، حٌاث تبلاغالمحافظاات هاذه فً اقةالإع ذوي نسبة تتفاوت، الحضرٌة لمحافظاتل بالنسبة

 وفااً%، 5.3 إلااى السااوٌس وفااً%، 00.1 إلااى بورسااعٌد فااًتصاال و%، 06.6 الإسااكندرٌة فااً

 هاذه فاً الإعاقاة ذوي نسابة تتاراوح، القبلً الوجه بمحافظات ٌتعلق فٌماأما   %.302 إلى القاهرة

 وفاً%، 01.3 ساوهاج وفً%، 0104 أسوان فً تبلغ حٌث، %0104% و202بٌن  المحافظات
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 الأقصاار وفااً%، 501 أسااٌوط وفااً%، 503 لمنٌاااوإ الفٌااوم كاال ماان وفااً%، 505 سااوٌف بنااً

 %.2.2 قنا وفً%، 4.4 الجٌزة وفً%، 5.1

 

بالنسبة لمحافظات الحدود، تصل نسابة الإعاقاة إلاى أقصااها فاً جناوب ساٌناء حٌاث تبلاغ 

  %.101%، وتصل وفً مرسى مطروح إلى 0606
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 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

 حسب شدة الإعاقة،المختلفة  اً المناط  الجغرااٌةسبً للأاراد ( التوزٌع الن9شك  )

 2116 مصر

 حضر الوجه البحري المحااظات الحضرٌة

  

 حضر الوجه القبلً رٌف الوجه البحري

  

 محااظات الحدود رٌف الوجه القبلً
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 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

16.93%

14.07%

13.69%

13.10%

12.62%

12.20%

12.20%

11.81%

11.03%

10.78%

10.32%

9.90%

9.75%

9.70%

9.67%

9.46%

9.30%

8.88%

8.79%

8.70%

8.50%

7.75%

7.63%

7.60%

6.60%

6.23%

5.01%



 5102ديسمبر  52-52المؤتمر السنىي الثاني والخمسين للإحصاء وعلىم الحاسب وبحىث العملياث فً الفترة من 

 معهذ الذراساث والبحىث الاحصائيت –جامعت القاهرة 

 
21 

 

 اً مصر أنواع الإعاقات 3-2

 

 أكثاار أنتتعاادد أنااواع الاعاقااات المختلفااة التااى ٌتعاارر لهااا الافااراد، وتشااٌر النتااائج إلااى 
 ثام الحركاةٌلٌهاا  ،بالرإٌاة متعلقاة صعوبات فً تتركز مصر فً الأفراد منها ٌعانً التً الإعاقات

الذٌن ٌعانون  فً حٌن تنخفر نسبة الأفراد % على التوالى، 600%، 404%، 105بنسبة  ،السمع

كما ٌتضح من  ٌة الشخصٌة، والتواصل مع الأخرٌن،من صعوبات تتعلق بالتذكر/ التركٌز، والرعا

 نفطس اطً إعاقطة مطن أكثطر الأاطراد ٌعطانون مطن بعضوتجدر الإشارة إلى هناك (، 00)رقم  الشكل

ع الإعاقاة، وتعاد المعااقٌن حساب ناو للأفارادالتوزٌاع النسابً ( 06وٌعارر الشاكل رقام ) .الوقطت

% مان الإعاقاات فاً مصار هاً إعاقاات رإٌاة، 1200إعاقات الرإٌة هً الأكثر انتشاراً فحاوالً 

 %.6504ٌلٌها الحركة بنسبة 

 

( نسبة الأاراد ذوي الإعاقة )بسٌطة 11شك  )

 واقاً لنوع الإعاقة، من إجمالى العٌنة اؤكثر(

 21165 مصر

 واقاً  للإعاقاتبً ( التوزٌع النس12شك  )

 2116 مصر، لنوع الإعاقة

  

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

  

نون مان الاذٌن ٌعاا% مان الأفاراد 105وع مطن الإعاقطات حٌطث مطن بطٌن وتختلف درجة شدة كط  نط

و شاادٌدة علااى ٌعااانون ماان صااعوبات بسااٌطة  ماانهم  % 01، %4101هناااك، لرإٌططةاصااعوبات 

وكمااا  (.01، وذلااك كمااا ٌتضااح ماان شااكل )تطٌعون الرإٌااة تمامًااا% لا ٌساا401وحااوالً التااوالى، 

                                                           
5
 م  حكثر م  إعااة. حيث يمك  ح  يعانب الدرد  %10.4% وهو حكبر م  1664مجموع الاعمدة يساوى  
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 الحركطة فاً بسٌطة صعوبات من ٌعانون الأفراد هإلاءتنخفر نسبة ( 04ٌتضح من الشكل رقم )

% مقارناة بالرإٌاة، بٌنماا ٌعاانى رباع الافاراد المعااقٌن بالحركاة 25إلاى  (لالمالس صعود/ المشً)

 .تمامًا الحركة ٌستطٌعون لا% 202 وحوالً،  شدٌدة صعوبات%( من 64)

 

واقاً  للمعاقٌن( التوزٌع النسبً 13شك  )

 ، الإصابة بصعوبات اً الرإٌة لشدة

 2116 مصر

 واقاً للمعاقٌن ( التوزٌع النسبً 14شك  )

 ، الحركة اً بصعوبات الإصابةشدة ل

 2116 مصر

  

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

( 01قام )ٌظهار الشاكل ر، بالسامع متعلقاة صاعوبات مان مصار فً الأفراد من% 6.0 ٌعانًبٌنما 

 فاً بساٌطة صعوبات من ٌعانون الأفراد هإلاء من% 4001 فحوالً، الصعوبات هذه شدة تفاوت

 ٌساتطٌعون لا% 3.2 وحاوالً، السامع فاً شدٌدة صعوبات من ٌعانون% 0001 وحوالً، السمع

% من إجمالى 004فى المركز الثالث بٌن الاعاقات )  التركٌز/ التذكرصعوبة وتؤتى  .تمامًا السمع

 صاعوبات مان ٌعاانون الأفاراد هاإلاء مان% 2101 حوالً(  أن 02، وٌشٌر الشكل رقم )سكان(ال

 التاذ ٌساتطٌعون لا% 0401 وحاوالً، شادٌدة صعوبات من ٌعانون% 6601بٌنما ٌعانى ، بسٌطة

 .تام بشكل التركٌز أو كر

للمعاقٌن واقاً ( التوزٌع النسبً 15شك  )

 مصر، السمع اً بصعوبات الإصابةلشدة 

2116 

للمعاقٌن واقاً ( التوزٌع النسبً 16شك  )

 ،التذكر/ لتركٌز اً بصعوبات الإصابةلشدة 

 2116 مصر
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 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

والتواصل مع الاخرٌن من أقل الاعاقات انتشاارا  الشخصٌةرة على الرعاٌة وتعد الاعاقة بعدم القد

( والشاكل رقام 03الشاكل رقام ) ،  وٌعارر% علاى التاوالى(0% و 006) فى المجتمع المصارى

الرعاٌطططة مااان بااٌن الاعاقاااات بعااادم القاادرة علاااى  . الصاااعوبات هااذه شااادةحساااب وتااات اتف( ال04)

 ماان ٌعااانون% 6501 وحااوالً، بسااٌطة صااعوبات ماان ٌعااانون% 4100 حااوالًٌوجااد  الشخصططٌة

 برعاٌااة المتعلقااة الأنشااطة باابعر تمامًااا القٌااام ٌسااتطٌعون لا% 6102 وحااوالً، شاادٌدة صااعوبات

نصاف  ماا ٌقارب مان ،  الآخطرٌن مطع تواصط لل. ولا تختلاف درجاات شادة الاعاقاة بالنسابة أنفسهم

 ماان ٌعااانون (%6201) الربااع وحااوالً، %(42) بسااٌطة صااعوبات ماان ٌعااانون الأفااراد هااإلاء

 .تمامًا الآخرٌن مع التواصل ٌستطٌعون لا% 6303 وحوالً، شدٌدة صعوبات

 

واقاً  للمعاقٌن( التوزٌع النسبً 17شك  )

 الرعاٌةاً  بصعوبات الإصابةلشدة 

 2116 مصر، الشخصٌة

واقاً  للمعاقٌن( التوزٌع النسبً 18شك  )

التواص  مع  اً بصعوبات الإصابةلشدة 

 2116 مصر، الآخرٌن

  

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:
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 Double Burdenالإصابة بؤكثر من إعاقة   1-3

مماا قاد ٌزٌاد مان وطاؤة  قد ٌعانً الأفراد ذوي الإعاقة من أكثر من إعاقة فً نفس الوقات،

  (60(، )61(، )05الأشااكال )الاعاقااة وٌحااد ماان قدرتااه علااى التمتااع باحتٌاجاتااه الأساسااٌة. وتقاادم 

الاعاقاة المختلفاة )بساٌطة، شادٌدة، بؤكثر من إعاقة حسب مستوٌات شادة نسب انتشار إصابة الفرد 
  .على التوالى إعاقات تامة(

% من إجمالً 3400( أن 05ٌطة، ٌتضح من شكل )فٌما ٌتعلق بالأفراد ذوي الإعاقة البس

% لاادٌهم إعاااقتٌن 0304الأفااراد الااذٌن ٌعااانون ماان إعاقااات بسااٌطة لاادٌهم إعاقااة واحاادة، وحااوالً 

% مان إجماالً الأفاراد 33بٌنماا نجاد أن  بساٌطة أو أكثار. % لدٌهم ثلاث إعاقات400بسٌطتٌن، و

% لاادٌهم إعاااقتٌن، 0201، وحااوالً ة فقااطشاادٌد إعاقااة واحاادةٌعااانوا بإعاقااات شاادٌدة لاادٌهم  الااذٌن

، للأفااراد ذوي الإعاقااة التامااة:أمااا بالنساابة  .(61، الشااكل )% لاادٌهم ثاالاث إعاقااات أو أكثاار201و

أن  كثر من إعاقة فً نفاس الوقات، حٌاثأن نسبة كبٌرة منهم ٌكون لدٌهم أ ( إلى60الشكل )فٌشٌر 

% لاادٌهم إعاااقتٌن، 6101احاادة، وحااوالً % ماان الأفااراد ذوي الإعاقااة التامااة لاادٌهم إعاقااة و1400

 % لدٌهم ثلاث إعاقات أو أكثر.6004و

 

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:
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 .6102ح أحوال الأسرة المصرٌة لعام محسوب من قبل الباحثٌن من واقع بٌانات مس  المصدر:

 

 

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 الإعاقة والتعلٌم 3-4

غٌار  الأفرادذوي الإعاقاة مقارناة با الأفارادٌهتم هذا الجزء بالتعرف على الاختلافات باٌن 

 -3ن وفقاً للحالة التعلٌمٌة، وسوف ٌتم التركٌز على كل من تعلٌم الأطفال فً الفئة العمرٌة )المعاقٌ
 سنة فؤكثر(. 04سنة(، بالإضافة إلى تعلٌم البالغٌن فً الفئة العمرٌة ) 03

 

 الإعاقة وتعلٌم الأطفا  1 -4 -3
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ٌسابق لهام سانة( الاذٌن لام  03 – 3( نسابة الأطفاال فاً الفئاة العمرٌاة )66ٌعرر شكل )

الذهاب للمدرسة، وٌتضح من هذا الشكل أن الأطفال ذوي الإعاقة التامة ٌعانون مان الحرماان مان 
التعلٌم بشكل واضح مقارنة بغٌر المعاقٌن، فحوالً ثلث الأطفاال ذوي الإعاقاات التاماة لام ٌلتحقاوا 

رسااة، بٌنمااا % ماان الأطفااال ذوي الإعاقااات الشاادٌدة لاام ٌلتحقااوا بالمد0401بالمدرسااة، وحااوالً 

 % فقط من الأطفال غٌر المعاقٌن لم ٌلتحقوا بالمدرسة.004

ظهار ، فقاد أ6تباار كاايوباختبار العلاقة بٌن الإعاقة والحالة التعلٌمٌة للأطفال باستخدام اخ

 (.p<0.01الاختبار معنوٌة العلاقة عند مستوى معنوٌة )

 

 

 .6102باحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام محسوب من قبل ال  المصدر:

 

 الإعاقة وتعلٌم الأاراد البالغٌن 2- 4 -3

الااذٌن لاام ٌساابق لهاام الااذهاب ساانة فااؤكثر(  04الأفااراد البااالغٌن )( نساابة 61ٌعاارر شااكل )

م للمدرسااة، وٌتضااح ماان هااذا الشااكل أن أكثاار ماان نصااف الأفااراد البااالغٌن ذوي الإعاقااات التامااة لاا

% من الأفراد ذوي الإعاقات الشدٌدة لم ٌلتحقوا بالمدرسة، بٌنما 42.1ٌلتحقوا بالمدرسة، وحوالً 

% من الأفراد غٌر المعاقٌن لم ٌلتحقوا بالمدرسة، وهذا ٌشٌر إلى وجود علاقاة عكساٌة باٌن 0501

 التعلٌم.الإعاقة والالتحاق بالتعلٌم، فكلما زادت شدة الإعاقة كلما انخفضت نسبة الالتحاق ب

وعند إجراء الاختبارات الإحصائٌة تبٌن أن العلاقة بٌن الإعاقاة والحالاة التعلٌمٌاة للأفاراد 

 .6( وذلك باستخدام اختبار كايp<0.01البالغٌن معنوٌة )
ذوي  الأفااراد أمااا عاان العلاقااة بااٌن الإعاقااة والتعلااٌم حسااب النااوع، فتشااٌر النتااائج إلااى أن

 الأفرادنون بشكل واضح من تدنً المستوى التعلٌمً لهام مقارناة باالإعاقة سواء ذكور أو إناث ٌعا
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% مان الاذكور الاذٌن ٌعاانون 4301غٌر المعاقٌن، وتزداد المعاناة مع زٌادة شدة الإعاقة، فحاوالً 

% من بٌن الاذكور غٌار 0601من إعاقة تامة لم ٌسبق لهم الذهاب للمدرسة، وذلك مقارنة بحوالً 

مان الإنااث اللاتاً ٌعاانٌن مان الإعاقاة التاماة لام ٌسابق لهان الاذهاب  %24.1المعاقٌن، كذلك فإن 

نااث المعاقاات ٌازداد أماا بالنسابة لإ % بٌن الإناث غٌر المعاقات.6301للمدرسة، مقارنة بحوالً 

حرمااانهم ماان التعلااٌم مقارنااة بالااذكور المعاااقٌن، حٌااث تتضاااعف معاناااتهن سااواء بساابب النااوع أو 
 بسبب الإعاقة.

 

 

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

وقد تم دراسة احتمالات الانتقال من مرحلة تعلٌمٌة لأخارى، للتعارف علاى مادى التسارب 

( النقااط 4ول )مقارناة بغٌار المعااقٌن، وٌتضاح مان جاد التاماة من التعلٌم بٌن الأفراد ذوي الإعاقة

 التالٌة:

  احتمالات الانتقاال مان مرحلاة تعلٌمٌاة لأخارى باٌن الأفاراد ذوي الإعاقاة التاماة منخفضاة
غٌاار المعاااقٌن، فإحتمااال الالتحاااق بالمرحلااة الإبتدائٌااة بااٌن الأفااراد ذوي  الأفرادمقارنااة باا

 % بٌن الأفراد غٌر المعاقٌن.4101% مقارنة بط 4101الإعاقة التامة ٌصل إلى 
  بالنسبة للأفراد الذٌن التحقوا بالمرحلة الإبتدائٌة فإن احتمال الانتقال إلى المرحلة الإعدادٌة

% باٌن الأفاراد غٌار 4101% بٌن الأفراد ذوي الإعاقة التامة، مقارنة بط 1101ٌصل إلى 

 المعاقٌن.
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 لتاماة، ٌُعد الانتقال إلاى المرحلاة الثانوٌاة هاو أفضال وضاع بالنسابة للأفاراد ذوي الإعاقاة ا
حٌااث ٌلاحااظ أن الأفااراد الااذٌن التحقااوا بالمرحلااة الإعدادٌااة ٌصاال احتمااال انتقااالهم إلااى 

% بٌن الأفراد غٌر المعااقٌن. بٌنماا 4201%، وذلك مقارنة بط 4101المرحلة الثانوٌة إلى 

تتسع الفجوة مجدداً بٌن الأفراد المعاقٌن وغٌر المعاقٌن عناد الالتحااق بالمرحلاة الجامعٌاة/ 
 اهد فوق المتوسطة.المع

    ماان الأفااراد ذوي الإعاقااة التامااة سااوف نلاحااظ التااالً: أن  0111إذا نظرنااا إلااى توزٌااع

ساااوف ٌلتحقاااوا بالمرحلاااة  611فقاااط مااانهم ساااوف ٌلتحقاااوا بالمرحلاااة الإبتدائٌاااة، و  411

ساااوف ٌلتحقاااوا بالمرحلاااة  32ساااوف ٌلتحقاااوا بالمرحلاااة الثانوٌاااة، و 052الإعدادٌاااة، و

 هد فوق المتوسطة.الجامعٌة/ المعا
  مانهم  414من الأفراد غٌر المعاقٌن سوف نلاحظ التالً: أن  0111إذا نظرنا إلى توزٌع

 136سااوف ٌلتحقااوا بالمرحلااة الإعدادٌااة، و  223سااوف ٌلتحقااوا بالمرحلااة الإبتدائٌااة، و 

ساوف ٌلتحقاوا بالمرحلاة الجامعٌاة/ المعاهاد فاوق  645سوف ٌلتحقوا بالمرحلة الثانوٌاة، و

 وسطة.المت

 

 Education Progression( احتمالات الانتقا  من مرحلة تعلٌمٌة لأخرى )4جدو  )

Ratio 2116سنة(، مصر  18( للأاراد )أكثر من 

 لدٌه إعاقة تامة غٌر معا  

 

احتمالات 
الانتقا  من 

مرحلة تعلٌمٌة 
 لأخرى

 1111توزٌع 

من الأاراد غٌر 
 المعاقٌن

احتمالات 
الانتقا  من 

لٌمٌة مرحلة تع
 لأخرى

 1111توزٌع 

من الأاراد 
ذوي الإعاقة 

 التامة

لم ٌسبق له الذهاب 
 0111  0111  للمدرسة
 411 %41 414 %41 إبتدائً
 611 %11 223 %41 إعدادي
 052 %41 136 %42 ثانوي

 32 %15 645 %44 أعلى من ثانوي
 .6102ة المصرٌة لعام محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسر  المصدر:

 

 الإعاقة والمستوى الاقتصادي للأسرة 5 -3
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باساتخدام التحلٌال والاذي تام تكوٌناه مإشر الثروة  تم قٌاس المستوى الاقتصادي من خلال
وتشااٌر  وذلااك بالاعتماااد علااى ممتلكااات الأساارة وخصااائص المسااكن." Factor analysis"العاااملً 

كماا ٌتضاح مان جادول  الأفاراد ببااقً مقارنة أفقر أسر فً ونٌعٌشالأفراد ذوي الإعاقة النتائج أن 

(، فإذا نظرنا إلى الأفراد ذوي الإعاقة التامة سنلاحظ أن حوالً نصف هإلاء الأفاراد ٌعٌشاون 1)

% فقاط 301فً أسر فقٌرة تنتمً للمساتوى الأدناى والمساتوى الثاانً لمإشار الثاروة، بٌنماا ٌنتماً 

وعند إجاراء  ع كذلك بالنسبة للأشخاص ذوي الإعاقة الشدٌدة.منهم لأعلى مستوى، وهذا هو الوض
وذلااك  (p<0.01)الاختبااارات الإحصااائٌة تبااٌن أن العلاقااة بااٌن الإعاقااة ومإشاار الثااروة معنوٌااة 

، كما تبٌن أن العلاقة عكسٌة ومعنوٌة من خلال حساب معامل جاماا، فكلماا 6باستخدام اختبار كاي

 ستوى الاقتصادي.زادت شدة الإعاقة كلما انخفر الم
  

 2116( التوزٌع النسبً للإاراد واقاً للإعاقة ومإشر الثروة، مصر 5جدو  )

 غٌر معا  مإشر الثروة
 لدٌه إعاقة

 إعاقة تامة إعاقة شدٌدة إعاقة بسٌطة

 %6101 %6505 %6105 %0503 مستوى أدنى
 %6402 %6101 %6000 %6101 الثانً المستوى
 %6100 %6100 %6103 %0503 المتوسط المستوى
 %0505 %0306 %0501 %0501 الرابع المستوى
 %300 %0601 %0404 %6102 مستوى أعلى

 %01101 %01101 %01101 %01101 الإجمالً
 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

 الإعاقة والحالة العملٌة 6 -3

ة على قدرة الأفراد على العمل، خاصة مع وجود بٌئة عمل محٌطة غٌر مهٌئة تإثر الإعاق
لاستٌعاب الأفراد ذوي الإعاقة، وٌتضاعف هذا التؤثٌر بالنسابة لإنااث ذوي الإعاقاة، وٌتضاح مان 

لا ( ساانة 15 -01) العمرٌااة الفئااة فااً% ماان الااذكور ذوي الإعاقااة التامااة 3401( أن 64شااكل )

 % بٌن الذكور غٌر المعاقٌن.405حوالً ٌعملوا، وذلك مقارنة ب

% منهن لا ٌعملن، وذلك مقارناة بحاوالً 5104بالنسبة لإناث ذوي الإعاقة التامة حوالً 

كانت العلاقة بٌن الإعاقة والحالاة  6% بٌن الإناث غٌر المعاقات. وعند استخدام اختبار كاي1400

 ( وذلك لكل من الذكور والإناث.p<0.01العملٌة معنوٌة )
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 تم استبعاد كل من الطلبة والمجندٌن والمسجونٌن والزاهدٌن عن العمل وربات المنازل. ملحوظة:

 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

 الإعاقة والحالة الزواجٌة 7 -3

من الحرمان من بعار الحقاوق الإنساانٌة كاالحق فاً الازواج،  ذوي الإعاقة الأفرادٌعانً 

% 4206( أن حاوالً 61وقد ٌزداد هذا الحرمان بالنسبة لإناث ذوي الإعاقة، وٌتضح من شاكل )

ٌسابق لهام الازواج، وذلاك  لام 6سانة( 45 – 11ئاة العمرٌاة )من الذكور ذوي الإعاقة التامة فاً الف

بالنسابة لإنااث ذوي الإعاقاة التاماة حاوالً  المعااقٌن. % باٌن الاذكور غٌار0104مقارناة بحاوالً 

% باٌن الإنااث غٌار المعاقاات. 106% منهن لم ٌسابق لهان الازواج، وذلاك مقارناة بحاوالً 2001

( وذلاك p<0.01كانت العلاقة بٌن الإعاقة والحالة الزواجٌة معنوٌاة ) 6وعند استخدام اختبار كاي

 لكل من الذكور والإناث.
 

                                                           
6
، وبالتاااالً تااام الاقتصاااار مرتفعاااة زواجهااام احتماااالات مازالااات سااانة 31 مااان أقااال هااام مااان تااام الاقتصاااار علاااى هاااذه الفئاااة العمرٌاااة لأن 

 الناتجااة عاقاااتالإ العٌنااة فااً ٌاادخل لا حتااى ساانة 49 ماان أكباار هاام ماان اختٌااار ٌااتم لاامعلااى ماان ٌعااانون ماان تااؤخر فااً ساان الاازواج، و

 فاااًهااذا الفااارد  ٌظهااار فسااوف ،شااابابه منااذ زوجتااام ولكنااه الساااتٌن ساان بعاااد معاااق أصااابح شااخص المثاااال ساابٌل علاااى) الساان كبااار عاان

 (.under estimation، وبالتالً ٌقلل من تؤثٌر الإعاقة على الزواج ومتزوج معاقك العٌنة
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 .6102محسوب من قبل الباحثٌن من واقع بٌانات مسح أحوال الأسرة المصرٌة لعام   المصدر:

 

 الخلاصة والتوصٌات -4

تشٌر إلى حالة جسدٌة أو عقلٌة أو نفسٌة تإثر وتحد من ٌعرف البحث الحالى الاعاقة بؤنها 
عانً من صعوبة واحدة على الأقل من لدٌه إعاقة إذا كان ٌ الفردٌتم اعتبار و، الأفرادأنشطة 

ًّ  واشنطن فرٌق أعدّهاالصعوبات الستة التً  والتً تشمل كل من:  الإعاقة بإحصاءات المعن
، ....(اللبس، ،الاستحمام) ز، والرعاٌة الشخصٌةالتركٌ أو التذكرمع، والحركة، والس، والرإٌة

لاعاقة )بسٌطة أٌا كانت درجة صعوبة ا، (له الغٌر فهم أو للغٌر فهمه مثل) الآخرٌن مع التواصلو
 أو شدٌدة أو تامة(.

وتساهم نتائج البحث الحالى فى رسم ملامح خرٌطة الاعاقة فى مصر، فوفقا للتعرٌف 

من إجمالى السكان،  6102عام  فً% 0104نسبة الاعاقة فى مصر لغ الذى تبنته الدراسة تب

ٌرها قدتم ت) 6112حسابها من تعداد تم نسبة التى وبٌنما تعتبر هذه النسبة مرتفعه إذا ما قورنت بال

تعتبر مرتفعة مقارنة بالمستوٌات العالمٌة، حٌث تصل نسبة الإعاقة  %(، إلا أنها لا103بحوالى 

فً الاتحاد الأوروبً، وتصل فً  % 0401% و0001%، كما تتراوح بٌن 01فً العالم إلى 

 %. 06.6الولاٌات المتحدة الأمرٌكٌة إلى 
بٌنما تتباٌن ، رٌف قامة حضر/أو حسب محل الإ عاقة حسب النوعلف انتشار الإٌختلا 

رٌف فى  اوأدناه فً حضر الوجه البحريالجغرافٌة، حٌث تصل إلى أقصاها حسب المناطق 
كثر الإعاقة فى المناطق الأ، وقد ٌرجع ارتفاع نسب انتشار محافظات الحدودوفى  الوجه القبلً

كما  .فرادالمناطق وبالتالى القبول بالإدلاء عن وجود إعاقة بٌن الأ ههذتحضرا لارتفاع الوعى فى 
   حسب فئات العمر حٌث ترتفع بٌن فئات العمر المتقدمة.عاقة تتباٌن نسب الإ
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% من الأفراد لدٌهم 301وتشكل الإعاقات البسٌطة النسبة الأكبر من الإعاقات، فحوالً 

، تامة إعاقة من ٌعانون% 1.4 و، شدٌدة إعاقة من ٌعانونمن الأفراد % 6.0وإعاقة بسٌطة، 

 ثم الحركةٌلٌها  ،مصر فً الأفراد منها ٌعانً التً الإعاقات أكثر عاقات الخاصة بالرإٌةوتعد الإ

 % على التوالى.600%، 404%، 105بنسبة  ،السمع

 العدٌد من الأسبابإلى تفاوت نسب الإعاقة بشكل عام قد ٌرجع أن وتجدر الإشارة إلى 
ٌكون الشخص هو  ؤسلوب الإدراك الذاتً للأشخاص حٌثوالذى ٌتؤثر بوالتى منها أسلوب القٌاس 

المسإول عن الإدلاء بالمرر/ الإعاقة وٌعانً هذا الأسلوب من مشاكل فً المصداقٌة والاتساق، 
 هو منو السإال، لقاءإ وقتو النسٌان،و الاستمارة، فى الأسئلة موقعو المستخدمة، باللغة تؤثروٌ

خر تلعب التقالٌد والمورثات الاجتماعٌة دورا فى . وعلى الجانب الآالاستمارة على المجٌب
 الثقافًسٌاق هو ظاهرة اجتماعٌة وثقافٌة تتشكل بواسطة ال الإعاقة/المررالاعتراف بالاعاقة، ف

 لأنواع الاجتماعى القبول على ٌعتمد الإعاقة/بالمرر للاعتراف الشخص ستعداد، فاللمجتمع
فى مجتمع وصمة عار بٌنما هو فى  والإعاقة، فعلى سبٌل المثال ٌعد الصرع الأمرار من معٌنة

الإعاقة وٌتعمدوا الإدلاء لأفراد ٌرفضوا الإفصاح عن المرر/، وبعر امجتمع لخر مرر عادى
هو  الإعاقة الإدراك الذاتى للمرر وبالتالً فإن .بمعلومات غٌر صحٌحة لأسباب مرتبطة بهم

 .من ناحٌة والسٌاق الاجتماعى والثقافى للفرد من ناحٌة أخرى / الإعاقةى كلٍ من المرردالة ف
 

تلعب دورا الإعاقة قد أشارت النتائج إلى أن استكمالا لمعالم خرٌطة المعاقٌن فى مصر، فو

سواء الالتحاق بالتعلٌم لها تؤثٌر سلبى على فراد المعاقٌن بحقوقهم، فقد كان فى عدم تمتع الأ

% 1.4، بٌنما طفال أو البالغٌن، فحوالً ثلث الأطفال ذوي الإعاقات التامة لم ٌلتحقوا بالمدرسةللأ

فقط من الأطفال غٌر المعاقٌن لم ٌلتحقوا بالمدرسة، كما ٌنخفر المستوى التعلٌمً للبالغٌن ذوي 

بٌن الإناث الإعاقة، وتنخفر احتمالات انتقالهم من مرحلة تعلٌمٌة لأخرى، وتزداد وطؤة التؤثٌر 

غٌر  الأفرادبؤسر مقارنة بباقً  الأفراد ذوي الإعاقة فً أسر فقٌرة ٌعٌشكما مقارنة بالذكور. 

مانع من الالتحاق بسوق العمل حٌث أشارت النتائج أن حوالى ثلاثة الإعاقة تعتبر و .المعاقٌن

، وذلك مقارنة سنة( لا ٌعملوا 50 -15الذكور ذوي الإعاقة التامة فً الفئة العمرٌة )أرباع 

% من الإناث ذوي الإعاقة لا ٌعملن، 03.4% بٌن الذكور غٌر المعاقٌن، وحوالً 0.0 بحوالً

الزواجٌة كما تإثر الإعاقة على الحالة ،  % بٌن الإناث غٌر المعاقات30.1ً وذلك مقارنة بحوال

سنة( لم  40 – 30% من الذكور ذوي الإعاقة التامة فً الفئة العمرٌة )46.2فحوالً  للأفراد،

% 61.3% بٌن الذكور غٌر المعاقٌن، وحوالً 10.4ٌسبق لهم الزواج، وذلك مقارنة بحوالً 

% بٌن الإناث غٌر 3.2لً من الإناث ذوي الإعاقة لم ٌسبق لهن الزواج، وذلك مقارنة بحوا

 المعاقات.

 فقااط  ٌختلااف كثٌاارا مقارنااة بالوضااع فااى الاادول العربٌااة، لا أن هااذا الاانمطوجاادٌر بالااذكر 
عن  (4102( الإسكوا) لسٌا لغربً والاجتماعٌة الاقتصادٌة اللجنة)أشارت الدراسة التً قامت بها 

ٌعانون من انخفار مستوٌات التشغٌل مقارنة بغٌر فراد المعاقٌن أن الأالاعاقة فى الدول العربٌة، 
 مقارناة لإعاقاةالمعاقٌن، كما أوضحت هاذه الدراساة تادنً مساتوٌات التعلاٌم باٌن الأشاخاص ذوي ا

 ,Hosain et al. 2002)عن الوضاع فاى بعار الادول الأوربٌاة   ذلك كما لا ٌختلفبغٌر المعاقٌن، 

Filmer 2008 and Mitran et al 2011). 
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المعاقٌن وظروف إجراء مسوح قومٌة تتضمن بٌانات أكثر تفصٌلاً عن ب وتوصى الدراسة
الاصابة بهذه الاعاقة، أوضااع العمال بشاكل أكثار  العمر عند ثممن مثل تارٌخ الاعاقة، و إعاقتهم،

وهو ما ٌسمح برسام خرٌطاة أكثار تفصٌلا ، بٌانات عن الوالدٌن من حٌث التعلٌم والعمل والاعاقة 
كمااا ٌمكاان الاسااتعانة بمجموعااة اساائلة مجموعااة  تفصااٌلاً عاان أوضاااع ذوي الإعاقااة فااً مصاار.

 واشنطن المفصلة فى المسوح المتخصصة.

باارامج الثقافٌااة والتوعوٌااة لإدماااج ذوي الإعاقااة فااً بمزٌااد ماان الراسااة كمااا توصااى الد
، وهاو ماا انعكاس فاً المجتمع، مما ٌمكن أن ٌكون له أثر إٌجابى على  ثقافة عدم الإدلاء بالإعاقاة

وفقا لدرجة التحضر المختلفة، بالاضافة  التفاوتات الكبٌرة فً نسب انتشار الإعاقة بٌن المحافظات
ٌااه باارامج صاحٌة خاصااة بااذوى الاعاقااة وخاصااة فاى أكثاار أنااواع الاعاقااة انتشااارأ إلاى أهمٌااة توج

)الرإٌة والحركة( مما قد ٌساعد علاى تمتاع المعااق بالخادمات المختلفاة كاالتعلٌم والانادماج بساوق 
 العمل وٌرفع من جودة الحٌاة لهم. 
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 الملاح 

 ( أجدو  )

ًّ  واشنطن ارٌ  أعدّها التً الموجزة الأسئلة مجموعة  الإعاقة بإحصاءات المعن

 

 ٌتم سإال جمٌع أفراد الأسرة هذه الأسئلة الستة:

 ؟( نظارة مرتدٌاً  كان ول حتى) الرإٌةهل ٌواجه الفرد صعوبات فً  -1
 ؟ (مساعدة سمع وسٌلة ٌستخدم كان ولو حتى) السمعهل ٌواجه الفرد صعوبات فً  -2
 هل ٌواجه الفرد صعوبات فً التذكر أو التركٌز ؟ -3
 هل ٌواجه الفرد صعوبات فً المشً أو صعود السلالم ؟ -4
 ؟هل ٌواجه الفرد صعوبات فً رعاٌة نفسه )الاستحمام اللبس ،....(  -5
جه الفرد صعوبات فً التواصل  مع الآخرٌن باستخدام لغته )مثل فهمه للغٌر أو هل ٌوا -6

 ؟ فهم الغٌر له(

 فئات الإجابة لهذه الأسئلة الستة هً:

 صعوبة ٌواجه لا -1
 نعم بعر الصعوبة )صعوبة بسٌطة( -2
 نعم صعوبة كبٌرة )صعوبة شدٌدة( -3
 لا ٌستطٌع مطلقاً. -4
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 ة/ شدٌدة/ تامة(تعرٌفات الإعاقات وشدتها )بسٌط( جدو  )ب

 إعاقة تامة إعاقة شدٌدة إعاقة بسٌطة تأنواع الإعاقا

الأشاااااااخاص  الرإٌطططططططة: -1

 المشااكلالذٌن لادٌهم بعار 
فااً الرإٌااة والتااً قطااطد تحااد 
ماااااان قاااااادرتهم علااااااى أداء 

 واجباتهم الٌومٌة

ٌمكاااااااااان معالجتهااااااااااا  •
بالنظاااااااارة، وٌمكناااااااه 
 التحرك بدون صعوبة

لا ٌمكن معالجتها  •
 بالنظارة

 لا ٌسااااااااااتطٌع •
رإٌااااااااااااااة أي 
شااااااًء عاااااادا 
الضااااااااااااااااوء، 
ٌحتااااااج إلااااااى 
 عصا للمشً

الأشااااااخاص  الحركططططططة: -2

 المشااكلالذٌن لادٌهم بعار 
فاااً التنقااال والتجاااول علاااى 
الأقاادام والتااً قااد تحااد ماان 

 لدائهم للأنشطة الٌومٌة

بعاار الصااعوبات فااً  •
 الجلوس الطوٌل

لا ٌحتاج إلاى عاون أو  •
 مساعدة

ٌسااتطٌع المشااً باادون  •
مساعدة، وقد ٌعرج أو 

 بطرف صناعً ٌمشى
قااد ٌعااانى ماان مشاااكل  •

فااااً صااااعود الساااالالم 
 العالٌة أو جر قدمٌه

ٌحتاج إلى عاون/  •
مساااعدة للجلااوس 

 منتصبًا
ٌحتاااااج مساااااعدة  •

قصاااوى للمشاااً، 
لكناااااااه ٌساااااااتطٌع 

 التحرك

غٌاااااار قااااااادر  •
على المحافظة 
علااااى توازنااااه 

  .بدون عون
ٌحتاج مساعدة  •

تاماااااة عنااااادما 
ٌجلاااااااااااااااااااااس 

 منتصبًا
لا ٌسااااااااااتطٌع  •

 المشً مطلقًا
الأشاااااااخاص لسطططططططمع: ا -3

 المشااكلالذٌن لادٌهم بعار 
فً السمع والتاً تسااهم فاً 
الحد من قدرتهم على لدائهام 

 للأنشطة الٌومٌة

بعاار الصااعوبات فااً  •
 السمع

 ٌتكلم بصورة طبٌعٌة  •
قد ٌستخدم أداة تساعده  •

 على السمع )سماعة(

صااااااااعوبة فااااااااً  •
السااامع حتاااى ماااع 
اسااااااااااااااتخدام أداة 
 مساعدة )سماعة(

تإثر على طرٌقة  •
 ه بالكلامتعبٌر

لا ٌوجد دلٌال/  •
مإشاااار علااااى 

 السمع

التطططططططذكر أو التركٌطططططططز:  -4

الذٌااااااطن ٌجاااااادون  فاااااارادالأ
صعوبة فاً الفهام والإدراك 
للقٌام بالأنشطة الٌومٌة مثال 
اتخااااااااذ القااااااارارات، فهااااااام 

ة شاااااااًء الكطاااااااطلام، قاااااااراء
مكتاااااوب، التعااااارّف علاااااى 

، الاسااااتدلال علااااى فاااارادالأ
المنااااااااااااطق الجغرافٌاااااااااااة، 

 العملٌات الحسابٌة  

جدٌر بالذكر أن قٌاس هذه الصعوبة ٌارتبط بقٌااس معادل الاذكاء،  •
ولكن نظرًا لصعوبة القٌااس ٌاتم ساإال الأفاراد مباشارة عان شادة 

 الصعوبة.
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 ة/ شدٌدة/ تامة(تعرٌفات الإعاقات وشدتها )بسٌط( جدو  )ب

 إعاقة تامة إعاقة شدٌدة إعاقة بسٌطة تأنواع الإعاقا

الرعاٌططططططة الشخصططططططٌة:  -5

الااذٌن لاادٌهم بعاار  فاارادالأ
فً استخدام الأٌدي  المشاكل

والأصابع لمسك الأدوات أو 
الكتابة وغٌرها، وكذلك عدم 

لعناٌااااااااة القاااااااادرة علااااااااى ا
الشخصااااااٌة بنفسااااااه مثاااااال 

 الاستحمام واللبططس 

الإمساااك بالأشااٌاء ماان  •
الممكاااااااان أن ٌكااااااااون 
ضعٌفًا أو غٌر مُحكام، 
لكااان ٌساااتطٌع إمسااااك 
معظااام الأدوات )قلااام، 

 ..(..سكٌن، كوب
ٌستطٌع ارتداء ملابسه  •

 بنفسه 
قااااد لا ٌسااااتطٌع رفااااع  •

زراعٌااه فااوق مسااتوى 
 رأسه بصورة كاملة

صااااااااعوبة فااااااااً  •
الإمسااااااااااااااااااااااااك 
 باااااااااااااااااااااالأدوات
واسااااااااااااااااااااتخدام 
الذراعٌن لارتداء 

 الملابس
عاادم القاادرة علااى  •

التقاااط شااًء فااً 
حجاام حبااة الاادواء 

 الصغٌرة
فاااً حالاااة الشااالل  •

النصاااافً، تكااااون 
إحدى الٌدٌن غٌر 

 مستعملة تمامًا

لا ٌسااااااااااتطٌع  •
اساااااااتخدام أي 
من الٌادٌن فاً 
أي حركااااة إلا 
فااااااً مجاااااارد 
الوصااول إلااى 
شااااااااااااااااًء أو 
 الإشارة بالٌد 

 التواصطط  مططع الآخططرٌن: -6

عطااطدم قاادرة الشااخص علااى 
تبااادل المعلومااات والأفكااار 
مع الآخرٌن والتعامل معهام 
من خططلال استخدام النطاق، 
أو الإشاااااارة أو الحركاااااة أو 
الكتاباااااة للمعلوماااااات التاااااً 
ٌرغباااااااون بتبادلهاااااااا ماااااااع 
الآخاارون، وقااطد ٌكااون ذلااك 
ناتجًا عن عجططز فاً السامع 
أو الكططلام، أو عطاطدم القادرة 

ماااااا  علاااااى تفساااااٌر وإدراك
ٌقوله الآخرون من إشاارات 

 وكلمات وحركات

ٌاااااتكلم جمااااالاً كاملاااااة  •
 )حسب العمر(

ٌمكااااان فهماااااه، لكااااان  •
كلامااااه لااااٌس مطااااولاً 
لدرجااااااة أن تسااااااتطٌع 
اساااتخلاص أكثااار مااان 

 فكرة بسٌطة منه

ٌاااااااتكلم كلماااااااات  •
منفاردة تعبار عان 
الاحتٌاجاااااااااااااااات 

 الأساسٌة

 لا ٌتكلم مطلقًا •
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 انعٕايم انًؤحشج عهٗ َيح سيادج الأعًال تيٍ انشثاب انًصشٖ

*إيًاٌ أحًذ عهٗ إسًاعيم  

 

  يقذيح - 1

٠ؾ١ش ِقطٍؼ اٌؾجبة اٌٝ رٍه اٌّشؽٍخ اٌؼّش٠خ اٌزٝ ٠ٕزمً ف١ٙب الأغبْ ِٓ ِشؽٍخ اٌطفٌٛخ اٌٝ 

٘زا فبْ ثؼل الادث١بد ِب رٛعغ اٌّذٜ اٌؼّشٜ ٌّشؽٍخ اٌؾجبة ٌزجذا ِٓ عٓ اٌخبِغٗ ػؾشح  إٌنظ ، ِٚغ

 . ٚعٛف ٠غزخذَ ٘زا اٌجؾش ٘زا اٌزؼش٠ف اٌّٛعغ ٌٍؾجبة . ٚرٕزٙٝ ِغ عٓ اٌخبِغٗ ٚاٌضلاصْٛ

% ِٓ عٍّخ عىبْ عّٙٛس٠خ ِقش اٌؼشث١خ هجمب  >7.;7٘زا ٠ٚؾىً اٌؾجبة هجمب ٌٙزا اٌزؼش٠ف ٔغجخ 

 ( .:610) ٌج١بٔبد اٌغٙبص اٌّشوضٜ ٌٍزؼجئخ اٌؼبِٗ ٚالاؽقبء

اٌّزؼٍمخ ثغٓ  ٌٚؼً ِٓ اؽذ اعجبة ا٤خز ثٙزا اٌزؼش٠ف اٌّٛعغ ٘ٛ اْ وض١ش ِٓ ا٤دٚاس ٚاٌّغئ١ٌٛبد 

إٌنٛط ػبدح ِب٠مَٛ ثٙب ا٤فشاد ِجىشا فٝ افش٠م١ب ِٚقش فٝ عٓ افغش وض١شا ِٓ عٓ اٌخبِغخ ػؾشح عٛاء 

 ٌضٚاط اٌّجىشوبْ اٌؼًّ اٚ ا

ٚرىّٓ أ١ّ٘خ اٌؾجبة فٝ ِقش فٝ أٔٗ أوضش ِب رٍّىٗ ِقش ِٓ ؽ١ش اٌم١ّخ ٚاٌزٜ ٠ّىٓ رٛع١ٙٗ اٌٝ 

ِقٍؾخ الإلزقبد ٚاٌخشٚط ِٓ ا٤صِخ الإلزقبد٠خ اٌزٝ رؼبٔٝ ِٕٙب أغٍت دٚي إٌّطمخ فٝ ؽّبي افش٠م١ب 

 خطش ارا ٌُ رغزٛػجُٙ فشؿ اٌؼًّ، ٚثبٌفؼً فٙٛلاء اٌؾجبة ٠ّىٓ أْ ٠ىٛٔٛا ِقذس لٍك ٚ ٚاٌؾشق ا٤ٚعو

 0-0  تعشيف سيادج الأعًال ٔانًششٔعاخ انصغيشج

Entrepreneurship and Small and Medium Enterprises   

وجذ١ٍ٠ٓ ٌٕفظ اٌّؼٕٝ ِٚغ رٌه ٕ٘بن ثؼل الإخزلافبد اٌزٝ فظ١ٓ ٍاٌػبدح ِب ٠زُ اعزخذاَ ولا ِٓ 

ٔفظ رق١ٕف اٌؼًّ ٌؾغبة إٌفظ أٚ أفؾبة اٌّٙٓ اٌؾشح، ، فبلإصٕبْ ٠مؼبْ رؾذ ٠غت أخز٘ب فٝ الإػزجبس

ٓ سائذ ا٤ػّبي ٠ش٠ذ أْ ٠خٍك أؽ١بء عذ٠ذح ٠ٚطٛس٘ب ِغ ِشٚس اٌٛلذ ٌٚىٓ فبؽت اٌّؾشٚع غبٌجب ىٌٚ

وزٌه فبْ سائذ ا٤ػّبي غبٌجب ِب ١ّ٠ً اٌٝ اعزخذاَ ِب٠شمٝ ثؾبي ِؾشٚػٗ ٠ٚش٠ذ اعزّشاسٖ فمو ، 

س أِب فبؽت اٌّؾشٚع فٙٛ ٠ؼًّ ِب ٠ؼٍّٗ وض١شْٚ أِضبٌٗ وبفززبػ ِؾً رغبسٜ اٌزىٌٕٛٛع١ب ١ّ٠ًٚ اٌٝ الإثزىب

٠غؼٝ وزٌه ٌزؾم١ك ؽٝء أوجش صُ ٠ٕزمً اٌٝ ؽٝء آخش ٌٚىٓ  ، ٚسائذ ا٤ػّبيأٚ فبٌْٛ رغ١ًّ أٚ ِطؼُ 

٠ؾت اٌّخبهشح ٠ٚش٠ذ رغ١١ش اٌؼبٌُ أِب ا٤ػّبي  فبؽت اٌّؾشٚع عؼ١ذ ثبٌجمبء وّب ٘ٛ ػ١ٍٗ، وزٌه سائذ

 ت اٌّؾشٚع ٠ش٠ذ اٌؼًّ ا٢ِٓ فمو ٚرؾم١ك ِىغت.فبؽ

 

.استار يساعذ تالأكاديًيح انعشتيح نهعهٕو ٔانتكُٕنٕريا ٔانُقم انثحشٖ * 
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  1-2 أيخهح عهٗ يششٔعاخ سيادج الأعًال

 ِٓ اِضٍخ س٠بدح ا٤ػّبي ػب١ٌّب ا٢رٝ<

 Mark Zuckerberg (Facebook) 

 Reed Hastings (Netflix) 

 Jeff Bezos (Amazon) 

 Sergey Brin and Carry Page (Google) 

 Bill Gates (Microsoft( 

 1-3 أًْيح انثحج

% ؽغت ث١بٔبد اٌغٙبص اٌّشوضٜ >7.;٠7ّضً اٌؾجبة اٌؾش٠ؾخ ا٤وجش ِٓ اٌغىبْ  فٝ ِقش ثٕغجخ  – 0

 ٌٍزؼجئخ اٌؼبِخ حالإؽقبء .

ػذَ لذسح اٌمطبع اٌخبؿ اٌّقشٜ ػٍٝ اعز١ؼبة اٌؾجبة اٌذاخً ع٠ٕٛب عٛق اٌؼًّ ، ثبلإمبفخ اٌٝ  – 6

 .، ِّب أؼىظ ػٍٝ ِؼذلاد اٌجطبٌخ اٌّشرفؼخ ث١ٓ اٌؾجبة اٌّقشٜرشً٘ اٌمطبع اٌؾىِٛٝ ٚأخفبك أزبع١زٗ 

اٌغبِؼ١خ اٌّزٕبٌٚٗ ٌٗ فٝ  اٌذٚس اٌزٜ ٠ٍؼجٗ س٠بدح ا٤ػّبي ٚاٌزٛعغ فٝ  اٌجشاِظ اٌزؼ١ّ١ٍخ خقٛفب – 7

ؽ١ش أٔٗ أفجؼ ِغبسا اخز١بس٠ب  –ثؼ١ذا ػٓ اٌذساعبد اٌزم١ٍذ٠خ وى١ٍبد الإداسح  -الزقبد٠بد اٌىض١ش ِٓ اٌذٚي 

  .. ٌٍؼذ٠ذ ِٓ اٌؾجبة وّغبس ٚظ١فٝ

 0-4 أْذاف انثحج

.6108اٌّقشٜاٌزؼشف ػٍٝ أزؾبس ا١ٌٕخ ػٍٝ س٠بدح ا٤ػّبي ثبلإػزّبد ػٍٝ ث١بٔبد ِغؼ اٌؾجبة  – 0  

ش٠بدح ا٤ػّبي ث١ٓ اٌؾجبة ػٍٝ ٚعٛد ا١ٌٕخ ٌئصشح ّٚاٌ اٌزؼشف ػٍٝ ِؼٛلبد ٚاٌؼٛاًِ اٌّغبػذح  – 6

. اٌّقشٜ  

 1-5 انذساساخ انساتقح

٘ٝ اؽذ  فٝ دٚي ؽشق ٚعٕٛة لبسح افش٠م١ب اْ س٠بدح ا٤ػّبي 6119 ٚاخشْٚ (Chigunta)٠شٜ  – 0

ىشح رؾظٝ ا٤ْ ثب٘زّبَ اٌىض١ش فاٌ ٖا٤عب١ٌت اٌزٝ رؾغٓ ِٓ اعب١ٌت اٌّؼ١ؾخ ٌٍؾجبة فٝ اٌذٚي إٌب١ِخ ٚاْ ٘ز

اٌزٝ رز١ّض ثض٠بدح أػذاد اٌؾجبة ثٙب  فٝ لبسح افش٠م١بِٓ ٚامؼٝ اٌغ١بعبد ٚا٤دث١بد اٌؼب١ٌّخ خقٛفب 

اٌذساعخ أٗ لاثذ ِٓ رنبفش عٙٛد اٌذٌٚخ ِغ اٌغٙٛد  ٖ. ٚلذ ٚعذد ٘ز ٚرؼبٔٝ ِٓ ِؾىٍخ اٌجطبٌخ ث١ُٕٙ

  .(ILO, 2005) اٌّغزّؼ١خ ٚإٌظّبد اٌزٝ رؼًّ ٌقبٌؼ اٌؾجبة ِغ اٌؾجبة أفغُٙ
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ث١ٓ س٠بدح ا٤ػّبي اٌٝ رؾذ٠ذ اٌؼٛاًِ اٌذ٠ّٛعشاف١خ ٚاصش٘ب ػٍٝ ١ٔخ  6107ٚاخشْٚ   (Talas)٠ٙذف  – 6

وبخز١بس ٚظ١فٝ . ٚلذ اعفشد اٌذساعخ اٌٝ اْ ٔٛع اٌى١ٍخ ٚاٌذساعخ  اٌزشو١خ ؽجبة خش٠غٝ اؽذ اٌغبِؼبد

 (.Talas et al, 2013) ٌزٍه اٌذساعخاٌضب٠ٛٔخ ٚدخً ا٤عشٖ وبْ ِٓ اوضش اٌؼٛاًِ اٌّؼ٠ٕٛخ اؽقبئ١ب 

ٚاٌج١ئخ اٌخبسع١خ ٚاٌؼبداد ا٤عزّبػ١خ اصش اٌقفبد اٌؾخق١خ  :Khuong & Nguyen ( 610 (٠شٜ  – 7

ػٍٝ هٍجخ اؽذ اٌغبِؼبد فٝ دساعخ  سدٚد ا٤فؼبي ا٠٤غبث١خ ٚاٌغٍج١خ ِٓ خلاي  ا٤ػّبي ِٓ خلايػٍٝ س٠بدح 

فٝ ف١زٕبَ اٌٝ أٙب افجؾذ رغبُ٘  فٝ ِذٜ أزؾبس ِؾبس٠غ س٠بدح ا٤ػّبيفب٠زٕبَ . ٚرظٙش ا١ّ٘خ اٌذساعخ 

 اٌجؾش ٚث١ٓ اثؾبس اخشٜ % فٝ إٌبرظ اٌّؾٍٝ ا٤عّبٌٝ ٌف١زٕبَ . ٕٚ٘ب ٠ظٙش ا٤خزلاف ث١ٓ ٘زا81ثٕغجخ 

ؽ١ش ٠زغبئً ٘زا اٌجؾش ِباٌزٜ ٠ذفغ اٌؾجبة اٌٝ اْ ٠زشوٛا اٌٛظبئف راد اٌشارت ا٤ػٍٝ ٠ٚفنٍْٛ ػ١ٍٙب 

 (.Khuong & Nguyen, 2016) ا٤خز ثّخبهش اٌز٠ًّٛ ٚاٌم١بَ ثؼٍُّٙ اٌخبؿ

اْ اٌّئعغبد اٌقغ١شح فٝ دٚي افش٠م١ب عٕٛة اٌقؾشاء اٌىجشٜ ِضً  6118ٚاخشْٚ  )  Basu (٠شٜ – 8

ِٓ خّغخ اٌٝ شع١ّخ ، ٚاْ ٕ٘بن فمو ٌذ٠ٙب ِؾىلاد وض١شٖ فٝ اٌز٠ًّٛ خقٛفب ِٓ اٌجٕٛن اٌغبٔب ٚرٕضا١ٔب 

 ٌٚض٠بدح اٌطٍجبد رغزط١غ اٌٛفٛي اٌٝ اٌز٠ًّٛ اٌجٕىٝ ، ٚٔظشا لإصد٠بد اٌفمش ٚأزؾبسٖعزٗ فٝ اٌّبئخ فمو 

٘زٖ ٗ رُ أؾبء ِئعغبد ٌٍز٠ًّٛ ٌٙزٖ ا٤غشاك فٝ افش٠م١ب ، ٚرؼزّذ بٔف لإٔؾبء اٌّؾشٚػبد اٌقغ١شح 

اٌّبٔؾخ ٌٚىٓ ِٛاسد٘ب ا٠نب ِؾذٚدح . ٠ٚشٜ اٌجؾش اٌّئعغبد فٝ ر٠ٍّٛٙب ػٍٝ اٌغٙبد اٌؾى١ِٛخ ٚاٌغٙبد 

ؼذلاد الإلشاك ثٕغجخ سثؼ ب ثّب فٝ رٌه رؾذ٠ذ ِمشٚسح اعزملاي ٘زٖ اٌّئعغبد فٝ ػ١ٍّخ ارخبر لشاسارٙ

 ث١ٓ ٘زٖ اٌّئعغبد ٚإٌظبَ اٌجٕىٝ اٌشعّٝ فٝ افش٠م١ب. ٚلذ اٚمؾذ اٌذساعخ اْ ٕ٘بن رؼبْٚ ِزضا٠ذ ِٕبعجخ

رزُ فٝ اٌمطبػ١ٓ اٌشعّٝ ٚغ١ش اٌشعّٝ ، ٌٚىٓ ٚ٘زا ِٓ ؽؤٔٗ اْ ٠مٜٛ اٌقٍخ ث١ٓ ا٤ٔؾطخ ا٤لزقبد٠خ اٌزٝ 

اٌؼب١ٍِٓ فٝ ِضً ٘زٖ اٌّئعغبد ِضً ٔمـ اٌخجشاء ٚاٌف١ٕٓ ٖ لا٠ضاي ٕ٘بن اٌؼذ٠ذ ِٓ اٌؼمجبد  اِبَ ٘ز

 (.Basu et al, 2004) اٌّئعغبد

٠غبدُ٘ ااٌّؾىٍخ اٌؼب١ٌّخ اٌزٝ رٛاعٗ اٌؾجبة ؽٛي اٌؼبٌُ ٚرزّضً فٝ  6106 ِٕظّخ اٌؼًّ اٌذ١ٌٚخٚرؼشك  – 9

ٌٝ اٌؾجبة افشؿ ػًّ ِؾزشِٗ ٚأٗ خلاي اٌغٕٛاد ا٤خ١شٖ فبْ اٌضٛسر١ٓ اٌزٛٔغ١خ ٚاٌّقش٠خ لذ ٔمٍذ 

اٌؾش٠خ ٚٚفٛلا اٌٝ اٌؾجبة ا٤ِش٠ىٝ ِب٠غّٝ ثبٌغشوخ ِٓ أعً اٌٛظ١فخ ٚاٌزٝ ِٓ أ٘ذافٙب ا٤ٚسٚثٝ 

جً ا٤صِخ اٌّب١ٌخ اٌؼب١ٌّخ فبْ ٕ٘بن ٘زٖ اٌذساعخ أٗ ؽزٝ لاٌغ١بع١خ ٚالزقبد أوضش أِبٔب ٚاعزمشاسا . ٚأؽبسد 

ٚاٌزٜ أفجؼ ٠مجً ثٕٛػ١خ ألً اٌق١ٓ ٚإٌٙذ أفجؼ ٌذ٠ٙب ِؾىٍخ فٝ ا٠غبد فشؿ ػًّ ع١ذح ٌؾجبثٙب دٚلا ِضً 

فٝ ػ١ٍّخ فٝ ا٤لزقبد غ١ش اٌشعّٝ . ٚالزشؽذ اٌذساعخ اٌٝ مشٚسح اؽشان اٌؾجبة وض١شا ِٓ اٌٛظبئف 

ا٤٘زّبَ ثبٌزذس٠ت اٌفٕٝ ٚإٌّٙٝ لإ٠غبد اٌّض٠ذ ِٓ فشؿ اٌؼًّ  ارخبر اٌمشاساد اٌّزؼٍمخ ثُٙ ٚمشٚسح

 (.ILO, 2012) ٌٍؾجبة
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ٝ اٌّؾشٚػبد اٌقغ١شح ٚاٌّزٛعطخ ػٍػٍٝ ا١ّ٘خ ( 6108 )زا اٌجؾشرئوذ ٘بٌخ اٌغؼ١ذ ٚاخشْٚ فٝ ٘ – :

الا  6118. ٚػٍٝ اٌشغُ ِٓ اْ الإفلاؽبد اٌجٕى١خ وبٔذ لذ ثذأد ِٓ ػبَ ا٤لزقبد اٌّقشٜ ٚاعزذاِزّٗٔٛ 

أْ اٌٛفٛي اٌٝ اٌز٠ًّٛ إٌّبعت لا٠ضاي ٠ؼزجش ِٓ أوجش اٌّؾبوً اٌزٝ رٛاعٗ اٌّؾشٚػبد اٌّزٛعطخ 

ٚاٌقغ١شح فٝ ِقش، ِٚٓ أعً ٘زا اٌغجت ٚؽزٝ ٠ّىٓ ص٠بدح اٌخذِبد اٌز١ٍ٠ّٛخ اٌّمذِخ ٌزٍه اٌّؾشٚػبد 

وغضء رى١ٍّٝ  >611لذ لبَ ثّجبدسح ػبَ ضا٠ب ا٤فلاؽبد اٌجٕى١خ فبْ اٌجٕه اٌّشوضٜ اٌّقشٜ ٌٚض٠بدح ِ

ٔقف اٌّؾشٚػبد اٌّزٛعطخ ٚاٌقغ١شح لذ رشوضد عغشاف١ب فٝ ٌلإفلاػ اٌجٕىٝ ِٚشؽٍخ صب١ٔخ ٌٗ ٌزؼض٠ض 

خ لذ رشوضد فٝ الإلزقبد٠اٌؾشل١ٗ ٚاٌمب٘شٖ ٚاٌغشث١خ ، وّب اْ ا٤ٔؾطخ صلاس ِؾبفظبد فمو ٚ٘ٝ ثبٌزشر١ت 

% فمو ِٓ 91أٗ ؽٛاٌٝ ٔؾبه١ٓ ػٍٝ ٚعٗ اٌخقٛؿ ُٚ٘ اٌزق١ٕغ ٚاٌزغبسح ، ٚاخ١شا ٚعذد اٌذساعخ 

  ٘ٝ فمو اٌزٝ رزؼبًِ ٚرغزف١ذ ِٓ اٌخذِبد اٌز١ٍ٠ّٛخ اٌجٕى١خاٌّؾشٚػبد اٌّزٛعطخ ٚاٌقغ١شٖ 

((El- Said et al, 2014. 

فٝ اٌؼمٛد اٌضلارخ اٌّبم١خ فبْ اٌؼٌّٛخ أٔٗ فٝ لبسح اع١ب  ٠ٚDobbs & Maddgavkar,  6108شٜ  – ;

١ٍِْٛ فشفخ ػًّ  11=ٚ٘زا ادٜ اٌٝ خٍك ؽٛاٌٝ  ؽٛي اٌؼبٌُ ٚاٌزىٌٕٛٛع١ب لذ اػبدد رؾى١ً  ا٤لزقبد٠بد

غ١ش صساػٝ  فٝ اٌذٚي إٌب١ِخ ٚ٘زا عبػذ ِئبد اٌّلا١٠ٓ ِٓ اٌخشٚط ِٓ اٌفمش، ِٚغ ٘زا فبٔٗ لا٠ضاي ٕ٘بن 

، ٚلذ ٚعذد ٘زٖ  ١ش ِٓ اٌؾجبة اٌغ١ش ػبًِ ٚثٍغذ ِؼذلاد اٌجطبٌٗ ؽذ اٌخطش فٝ اٌؼذ٠ذ ِٓ اٌذٚياٌىض

ث١ٍْٛ . ٚلذ اعزٕزغذ ٘زٖ اٌذساعخ اْ  7.9عٛف رض٠ذ لٛح اٌؼًّ اٌؼب١ٌّخ اٌٝ  6171اٌذساعخ أٗ ثؾٍٛي اٌؼبَ 

اٌذٚي إٌب١ِخ ثغجت اٌفغٛح ث١ٓ ػبٔذ ِٕٗ ا٤لزقبد٠بد اٌّزمذِخ عٛف ٠ض٠ذ ِٓ ِذاٖ فٝ ػذَ اٌزٛافك اٌزٜ 

 ِٙبساد اٌؼب١ٍِٓ ٚث١ٓ ِب٠ش٠ذ افؾبة ا٤ػّبي

 Dobbs & Maddgavkar, 2014).) 

فٝ مجخ اٌزٜ ٠مف ػاْ اٌٛفٛي اٌٝ اٌز٠ًّٛ فٝ ِقش ٘ٛ اٌغجت اٌضبٌش   Adly 6108ٚلذ اٚمؾذ  – >

٘ٛ أؽذ أُ٘ اٌّؾبوً خقٛفب  اٌزٝ ؽٍّزٙب ٘زٖ اٌذساعخ . ٚاْ اٌز٠ًّٛعج١ً ّٔٛ ِؾشٚػبد س٠بدح ا٤ػّبي 

% ِٓ اٌؼ١ٕخ لذ ;7، ٚاْ  ٚاْ اٌز٠ًّٛ اٌجٕىٝ ٘ٛ اٌز٠ًّٛ اٌشعّٝ اٌّزبػ ثب٤مبفٗ اٌٝ اٌز٠ًّٛ اٌؾخقٝ

ػٍٝ ٘زا اٌز٠ًّٛ، وّب اٚمؾذ اٌذساعخ اْ ؽقٍٛا % فمو 86ذِذ هٍجب ٌٍؾقٛي ػٍٝ لشك ثٕىٝ، ٚاْ ل

اسرفبع ِؼذلاد اٌفبئذح اٌجٕى١خ ٌغجت ٚساء رٌه ٘ٛ ٘ئلاء اٌز٠ٓ ٌُ ٠زمذِٛا ٌٍؾقٛي ػٍٝ لشك ثٕىٝ وبْ ا

أؽبسٚا اٌٝ رؼمذ الإعشاءد ِٚب رزطٍجٗ ثبلإمبفخ اٌٝ ػذَ رّىُٕٙ ِٓ اٌؾقٛي ػٍٝ اٌنّبٔبد اٌّطٍٛثخ وّب 

 (Adly, 2014) ِٓ ٚلذ ٚعٙذ فٝ الإػذاد ٚاٌزمذَ

ِؾشٚػبد س٠بدح ا٤ػّبي فٝ ِقش ثبٌّمبسٔٗ  6109اٌّشوض اٌغ٠ٛذٜ ٌٍزغبسح ٚالإعزضّبس  رٕبٚي ٚلذ– =

اٌّؼٛلبد اٌزٝ رٛاعٙٙب ٘زٖ اٌّؾشٚػبد فٝ ِقش ثذا٠خ ِٓ ض١لارٙب فٝ اٌغ٠ٛذ ، ٚلذ أٚمؾذ ٘زٖ اٌذساعخ ثّ
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ٚرشوض  ٚفؼٛثخ الإعشاءاد اٌمب١ٔٛٔخ ٚأخفبك ِؾبسوخ الإٔبسفؼٛثخ اٌؾقٛي ػٍٝ ر٠ًّٛ ثٕىٝ 

سٖ ٚاٌقٕبػخ ٚاٌغ١بؽخ ٚاٌّطبػُ  ٚأخفبك ِؾشٚػبد ِؾشٚػبد س٠بدح ا٤ػّبي فٝ ِغبلاد اٌزغب

 ,The Swedish Trade and Invest Council) %6اٌزىٌٕٛٛع١ب ٚاٌّؼٍِٛبد ؽ١ش أٙب الً ِٓ 

2015.) 

بدح ا٤ػّبي ػٍٝ أٔٙب ٚع١ٍخ ٌّغبػذح ٘زٖ اٌذساعخ اٌنٛء ػٍٝ س٠ فٝ  6109ٔبٔغٝ ٚاخشْٚ  ٚرٍمٝ – 01

ػٍٝ اٌٛظبئف ٌزا فبٔٙب أفجؾذ ِٓ أ٠ٌٛٚبد رط٠ٛش اٌّٙبساد اٌّطٍٛثخ ٌٍؼضٛس ِٓ ٠فزمشْٚ اٌٝ اِىب١ٔبد 

، ٚرئوذ ٘زٖ اٌذساعخ اػزّبدا ػٍٝ دساعبد ؽبٌخ ِٓ ؽشق أفش٠م١ب أٗ ػٍٝ اٌشغُ ِٓ إٌّظّبد اٌؾى١ِٛخ 

ٌٍزؾغٓ ثّب ٠ىفٝ ١ٌغذ  ثشاِظ س٠بدح ا٤ػّبي ٌزّى١ٓ اٌؾجبة ِٓ اٌٛفٛي اٌٝ فشؿ اٌؼًّ الا أٔٙبأ١ّ٘خ 

اٌّغزذاَ ٌّغزٜٛ ِؼ١ؾخ اٌّؾبسو١ٓ ف١ٙب ٔظشا ٤ْ اٌؼٛاًِ اٌج١ئ١خ اٌزٝ رٍؼت دٚسا ِؾٛس٠ب ٚثذْٚ الإ٘زّبَ 

ٚرزٍخـ ثٙزٖ اٌؼٛاًِ فبْ س٠بدح ا٤ػّبي لذ لارغزط١غ رخف١ف ؽذح اٌفمش ارا ٌُ رئخز ٘زٖ اٌؼٛاًِ فٝ الإ٘زّبَ.

فخ ثج١ئخ ٚاخشٜ خب مٛا١ٔٓ ٚاٌزؾش٠ؼبد اٌّخزٍفخِضً اٌٍٛائؼ ٚاٌ٘زٖ اٌؼٛاًِ فٝ ػٛاًِ خبفخ ثبٌذٌٚخ

  (6109 ٚ اخشْٚ،اٌّغزّغ اٌّؾٍٝ ٚاخشٜ خبفخ ثبلإلزقبد )ٔبٔغٝ 

 َٔلاحع عهٗ ْزِ انذساساخ يايهٗ

فٝ افش٠م١ب ٚاٌؾشق الاٚعو وّب ٠ٍٝ< س٠بدح ا٤ػّبي فٝ وض١ش ِٓ اٌذٚي إٌب١ِخ ِؾشٚػبد رزؾبثٗ ظشٚف  

 وج١شح ِٓ اٌؾجبة ثبلإمبفخ اٌٝ ِؼذلاد اٌجطبٌخ اٌؼب١ٌخ ٌٙئلاء اٌؾجبة. ٚعٛد ؽش٠ؾخ – 0

  أخفبك عٛدح اٌزؼ١ٍُ ث١ٓ ٘ئلاء اٌؾجبة. – 6

ػذَ ادساط ثشاِظ س٠بدح اٌزؼ١ٍُ فٝ اٌّغبساد اٌزؼ١ّ١ٍخ فٝ اٌّشؽٍخ اٌغبثمخ ٌٍزؼ١ٍُ اٌغبِؼٝ اٚ ِشؽٍخ  – 7

 اٌزؼ١ٍُ اٌغبِؼٝ.

س الإثزىبس٠خ ٌذٜ ٘ئلاء اٚ ثغجت ٚعٛد ا٤فىبس٠بدح ا٤ػّبي ١ٌظ اخز١بس٠ب ارغبٖ اٌؾجبة ٔؾٛ ِؾبس٠غ  – 8

 اٌؾجبة ٚأّب ٘ٛ ِغبس ٠زُ اخز١بسٖ ٌشغجزُٙ فٝ اٌزٛظف.

ػذَ الإ٘زّبَ ثّغبلاد اٌزىٌٕٛٛع١ب ٚاٌّؼٍِٛبد ٚاغٍت ِؾشٚػبد س٠بدح ا٤ػّبي ٘ٝ فٝ ِغبلاد  – 9

 ٚاٌزق١ٕغ ٚاٌفٕبدق ٚاٌّطبػُ.اٌزغبسح )دْٚ الإ٘زّبَ ثبٌزقذ٠ش( اٚ اٌغجبؽخ 

 أخفبك ِؾبسوخ الإٔبس ػِّٛب. – :

 فؼٛثبد اٌز٠ًّٛ خقٛفب اٌجٕى١خ ٚوضشٖ اٌنّبٔبد اٌّطٍٛثخ ٚالإعشاءاد اٌٛسل١خ. – ;
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 يصادس انثياَاخ   0-6

اٌذٌٚٝ. ِغٍظ اٌغىبْ ٚاٌزٜ لبَ ثٗ  6108ٌٍٕؾٝء ٚاٌؾجبة فٝ ِقش  رُ الإػزّبد ػٍٝ ث١بٔبد اٌّغؼ اٌززجؼٝ

ٌززجغ ٔفظ اٌؾجبة ٌّؼشفخ اٌزغ١١شاد  =611ٚرؤرٝ اٌذٚسح اٌضب١ٔخ ِٓ اٌّغؼ ٚاٌزٝ عجمٙب دٚسح أٌٚٝ فٝ ػبَ 

 اٌجٕه اٌذٌٚٝثبلإمبفخ اٌٝ ث١بٔبد  :610وّب رُ الإػزّبد ػٍٝ ث١بٔبد أ١ٌٚخ ٌزؼذاد ِقش اٌزٝ هشأد ػ١ٍُٙ.

 يُٓزيح انذساسح  0-7

فٝ اٌغذاٚي ٚإٌغت ِٚؼبًِ الإلزشاْ ثبلإمبفخ اٌٝ اعزخذاَ الاعٍٛة  رُ اعزخذاَ اٌزؾ١ًٍ اٌٛففٝ ِزّضلا

 الإؽقبئٝ اٌٍٛعغزٝ.

 تُظيى انذساسح 0-8

رزىْٛ ٘زٖ اٌذساعخ ِٓ ػشك ٌٍّمذِخ  ٚرؼش٠ف وً ِٓ س٠بدح ا٤ػّبي ٚاٌؼًّ اٌؾش ، صُ أ١ّ٘خ اٌجؾش 

اٌّغزخذَ ، صُ ِزغ١شاد إٌّٛرط ٚأ٘ذافٗ ٚاٌذساعبد اٌغبثمخ ، ِٕٚٙغ١خ اٌذساعخ ٚالإعٍٛة الإؽقبئٝ 

الإؽقبئٝ ٚالإهبس اٌزؾ١ٍٍٝ اٌّمزشػ فٝ اٌذساعخ ، صُ ثؼذ رٌه ٠ؤرٝ ػشك ٌٍزؼ١ٍُ ٚاٌجطبٌخ فٝ ِقش ٚأزؾبس 

اٌّؾبس٠غ اٌقغ١شح ٚس٠بدح ا٤ػّبي فٝ ِقش ، صُ رؤرٝ اٌخقبئـ اٌخٍف١خ ٌؾجبة اٌّغؼ ٚػٛاٍُِٙ الاعش٠خ 

 ّٔٛرط الإٔؾذاس اٌٍٛعغزٝ صُ إٌزبئظ ٚاٌزٛف١بد ٚاخ١شا اٌّشاعغ ٍِٚؾك ٚاخ١شا ٔزبئظ ِؼبًِ اٌزٛافك ٚٔزبئظ

 ٌٍغذاٚي اٌّغزخذِخ فٝ اٌذساعخ .

 أسهٕب انتحهيم الإحصائي: -6

  Logistic Regression الاَحذاس انهٕريستي 5-0

أعٍٛة ٠طجك ٠ؼزجش ِٓ ا٤عب١ٌت اٌؾبئؼخ الاعزخذاَ فٟ اٌؼٍَٛ الاعزّبػ١خ. ٚالأؾذاس اٌٍٛع١غزٟ  

( ٠ٚزجغ 0( ٚاٌزٞ ٠ؤخز اٌم١ّخ )ففش ، Yالأؾذاس اٌٍٛع١غزٟ ػٕذِب ٠ىْٛ اٌّزغ١ش اٌزبثغ ِزغ١ش ٚففٟ صٕبئٟ)

 إٌّؾٕٟ اٌٍٛع١غزٟ.

  X‟s(، فٟ ؽبٌخ ٚعٛد اٌّزغ١شاد اٌّغزمٍخ Y=1فٟ ٘زا إٌّٛرط ٔمَٛ ثزمذ٠ش اؽزّبي ظٙٛس اٌؾذس)

زا الاؽزّبي ٠ؤخز ٘ٚ

 اٌقٛسح ا٢ر١خ<

 

 

اٌزغٍت ػٍٝ ِؾىٍخ اٌذاٌخ اٌغ١ش خط١خ ثزؾ٠ٍٛٙب اٌٟ داٌخ خط١خ ػٓ هش٠ك اعزخذاَ رؾ٠ٍٛٗ اٌٍٛع١ذ ٠ّٚىٕب    

Logit Transformation > ٚرٌه ثبٌّؼبدٌخ ا٢ر١خ 
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 تقذيش انًعايلاخ:

اٌزٟ رّىٕب   ٠Maximum Likelihoodزُ رمذ٠ش اٌّؼبِلاد فٟ إٌّٛرط ثبعزخذاَ هش٠ك الإِىبْ ا٤وجش    

ˆ0ٌزٕجئ٠خ ٌٍّٕٛرط فٟ ظً اٌفشك اٌؼذِٟ  )آِ رؼظ١ُ اٌمذسح  iB  >0H  ًِ٠ّٚىٓ اخزجبس ِؼ٠ٕٛخ ِؼب .)

اٌزٞ ٠ؼشف ثؤٔٗ ِشثغ إٌغجخ ث١ٓ اٌّؼبًِ ٌٍّزغ١ش  Wald Statisticالأؾذاس ػٓ هش٠ك الاخزجبس الإؽقبئٟ 
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ثذسعبد ؽش٠خ ِغب٠ٚخ ٌٍٛاؽذ اٌقؾ١ؼ فٟ ؽبٌخ اٌّزغ١شاد  ٠Chi-Squareزجغ ٘زا الاخزجبس رٛص٠غ 
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 يتغيشاخ انًُٕرد   5-5

ِزغ١شاد ِغزمٍخ فمو ،  عجؼٗ٘زٖ اٌذساعخ اعزخذِذ ا١ٌٕخ ٌش٠بدح ا٤ػّبي وّغ١ش ربثغ ، ٚرُ أعزخذاَ      

ٚوبٔذ اٌذساعخ رٙذف اٌٝ اعزخذاَ ِض٠ذا ِٓ اٌّزغ١شاد ٌٚىٓ ٌُ رغّؼ اٌج١بٔبد إٌبلقخ ٌىض١ش ِٓ اعزّبساد 

اٌؾجبة ثٙزا ا٤ِش ، ٚاٌّزغ١شاد اٌّغزخذِخ فٝ إٌّٛرط الإؽقبئٝ اٌٍٛع١غزٝ ٘ٝ اٌؼّش ٚاٌغٕظ ٚخجشح 

 ٚاٌزؼ١ٍُ . ؾً الإلبِخِٚئؽش اٌضشٚح ِٚاٌؼًّ اٌغبثمخ ٚاٌؼًّ اٌؾبٌٝ 

 الإطاس انتحهيهٗ نهذساسح   5-3

ٚاٌزٝ رئصش ػٍٝ سغجخ اٌؾجبة اٌّمزشؽخ اٚ اٌؼٛاًِ  ٠ٚؾزًّ ٘زا الإهبس اٌزؾ١ٍٍٝ ػٍٝ اٌّؾذداد      

غ١ش ِجبؽشح ٚاخشٜ اٌّقشٜ فٝ البِخ ِؾشٚع س٠بدح أػّبي، ٚثبٌطجغ فبْ رٍه اٌؼٛاًِ رٕمغُ ػٍٝ ػٛاًِ 

ٌٚىٓ ٔظشا ٌٛعٛد اٌؼذ٠ذ ِٓ ِؾبوً اٌج١بٔبد إٌبلقخ  الإهبساٌزؾ١ٍٍٝ  اٌّمزشػ ٌٍذساعخ.ِجبؽشح. ٚف١ّب ٠ٍٝ 

 ّجبؽشح فمو دْٚ اٌؼٛاًِ اٌج١ئ١خ ف١ّب ػذا ِؾً الإلبِخ ٚاٌضشٚح.فمذ الزقش إٌّٛرط اٌّغزخذَ ػٍٝ اٌؼٛاًِ اٌ

 

الثانى النموذج النموذج الأول  
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   ا١ٌٕخ

 فٝ أؾبء

 ِؾشٚع

 ٌش٠بدح

 ا٤ػّبي

 إٌٛع 

 اٌغٓ

 اٌزؼ١ٍُ

خجشح اٌؼًّ 

 اٌغبثك

 اٌؼًّ اٌؾبٌٝ

  

اٌؼٛاًِ اٌج١ئ١خ  

 ٚاٌّغزّؼ١خ

ا٤ةرؼ١ٍُ   

 رؼ١ٍُ ا٤َ

 ٚظ١فخ ا٤ة 

 ٚظ١فخ ا٤َ

 ِؾً الإلبِخ

 ِئؽش اٌضشٚح

 

 

 

 انتعهيى فٗ يصش 5-4

٠ؼزجش اٌزؼ١ٍُ هجمب ٌٍذعزٛس اٌّقشٜ ؽك ِىفٛي ٌىً اٌّقش١٠ٓ ، ٚخلاي اٌؼمٛد اٌضلاصخ اٌغبثمخ فبْ 

 7=.017اٌٝ  1>=0فٝ ػبَ  ;:، ؽ١ش أٙب صادد ِٓ  ِٓ ِؼذلاد الإٌزؾبق اٌّشرفؼخِقش لذ ؽممذ ِض٠ذا 

ػٍٝ (، ٌٚىٓ اٌزشو١ض world bank, 2017ثبٌزشر١ت ) 8;;.017ٚ  :;018.1ٌٍٚزوٛس ٚالإٔبس  6108فٝ 

٠ًّٙ ػٛاًِ أوضش أ١ّ٘خ ِٓ ِغشد  –وّب ٘ٛ اٌؾبي فٝ اٌىض١ش ِٓ اٌذٚي  –٘زا اٌغبٔت فمو ِٓ اٌزؼ١ٍُ 

الإٌزؾبق أٚ ؽزٝ اٌؾقٛي ػٍٝ ؽٙبداد ٌٍّشاؽً اٌذساع١خ اٌّخزٍفخ، ِضً عٛدح اٌزؼ١ٍُ ٚعٛدح اٌّذاسط 

( ١ٌظ ٘زا فؾغت فمذ ٚعذد اٌذساعبد أْ ا٤هفبي فٝ ِقش أوضش ػشمخ Assaad, 2014ٚاٌّذسع١ٓ )

 .(Assaad and Krafft,2015ٌٍزغشة ثغجت أخفبك عٛدحاٌزؼ١ٍُ )

 ١ٍِْٛ اِٝ فٝ ِقش 8.>0ؽٛاٌٝ اٌّؾىلاد اٌزٝ رؼبٔٝ ِٕٙب ِقش ف١ٛعذ ٚلارضاي الا١ِخ أؽذ أُ٘ 

، ٚثبٌطجغ فبْ  :.١ٍِ01ْٛ اِٝ ٚالإٔبس  >.;% ِٓ اعّبٌٝ اٌغىبْ، ٠ٚجٍغ  ػذد اٌزوٛس >.69ٚرٌه ثٕغجخ 

، فٝ ؽ١ٓ رجٍغ  9.;ٚػذد الإٔبس  9.8ٔق١ت اٌش٠ف أػٍٝ ِٓ اٌؾنش ار ٠جٍغ اٌؼذد ث١ٓ اٌزوٛس فٝ اٌش٠ف 

 اٌّقشٜ. :610ٚرٌه هجمب ٌٍٕزبئظ ا١ٌٚ٤خ ٌزؼذاد  ٌلإٔبس 7.0ٌٍزوٛس ٚ  6.8اٌؾنش  فٝ  ػذادا٤

اْ رؼ١ٍُ س٠بدح ا٤ػّبي ػبدح ِب٠جذأ ِٓ اٌّشاؽً ا٤ٌٚٝ ِٓ اٌزؼ١ٍُ الإثزذائٝ ٠ٚغزّش ٠ٚزطٛس ِغ رمذَ اٌّشاؽً 

ثؼل ا٤عظ الإلزقبد٠خ فُٙ   ؽ١ش ٠ؾًّ رؼ١ٍُ س٠بدح ا٤ػّبي اٌزؼ١ّ١ٍخ ؽزٝ ٠قً اٌٝ اٌّغزٜٛ اٌغبِؼٝ

ٚا٤فىبس اٌز١ٍ٠ّٛخ ِٚٙبساد ؽً اٌّؾىلاد ٚثبٌطجغ ثبلإمبفخ اٌٝ ِفَٙٛ س٠بدح ا٤ػّبي ٚامبفزٙب 

 .(The Swedish Trade & Invest Council 2015ٌٍّغزّغ)

ىبس٠خ ٚاٌزٝ غبٌجب ِبرىْٛ ِٛعٛدح فٝ اٌغبِؼبد ٚاٌزٝ زا٤فىبس الإثذاػ١خ ٚالإثٚثبٌٕغجخ ٌؾنبٔبد 

٠زشوض ػٍّٙب فٝ اػذاد ٚسػ اٌؼًّ ٚاٌز٠ًّٛ ٚاٌزذس٠ت ػٍٝ  البِخ اٌّؾبس٠غ ٚرجٕٝ ا٤فىبس الإثزىبس٠خ 
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ٚالإثذاػ١خ ٚسػب٠زٙب ٚرٛف١ش اٌّؾٛسٖ ا١ٌّٕٙخ ٚاٌف١ٕخ ٚلارضاي ػذد ٘زٖ اٌؾنبٔبد غ١ش وبف١ب فٝ ِقش ٌٚؼً 

عٛدح فٝ اٌغبِؼخ ا٤ِش٠ى١خ، ٌٚىٓ ٕ٘بن ؽنبٔبد ِغزمٍخ ِٛعٛدح ثمٛح فٝ ِقش فٝ اٌغٕٛاد أّ٘ٙب رٍه اٌّٛ

 ٚاٌزٝ رض٠ذ ِٓ فشؿ البِخ ِؾبس٠غ س٠بدح ا٤ػّبي فٝ ِقش ِٚٓ مّٕٙبا٤خ١شح اٌّبم١خ 

Flat6Labs, Delta Inspire, Strat-up Egypt, Tamkeen, Endeavour Egypt, Intilaaqah 

Egypt, Nahdet Masr & Ayady 

خ ث١ٓ ؽٍّخ اٌذسعبد اٌغبِؼ١خ ؽزٝ اْ ؼذلاد اٌجطبٌِقش فٝ ا٢ٚٔٗ ا٤خ١شح ِٓ اسرفبع ِ ٚرؼبٔٝ

( Barsoum et al, 2015% ِٓ اٌجطبٌٗ ث١ٓ اٌؾجبة اٌّقشٜ ِٓ خش٠غٝ اٌغبِؼبد ) 1;ٝ ٕ٘بن ؽٛاٌ

ط اٌٝ ِض٠ذ ِٓ ٚػٍٝ اٌشغُ ِٓ الإٔزمبداد اٌّٛعٙٗ ٌٍزؼ١ٍُ اٌّقشٜ ٌٚىٓ رظً إٌغجخ فبسخٗ ٚرؾزب

 ا٤ثؾبس ٌؾً ٘زٖ اٌّؾىٍخ 

 فٗ يصش ثطانح ان 5-5

ذ٠ذ ِٓ اٌزؾذ٠بد ٚاٌزٝ ٠ٛاعٗ عٛق اٌؼًّ اٌّقشٜ وّض١ٍٗ فٝ دٚي اٌؾشق ا٤ٚعو ٚؽّبي أفش٠م١ب اٌؼ

٘ٝ ا٤ػٍٝ فٝ ذ ِٓ فشؿ اٌؼًّ ث١ٓ اٌؾجبة اٌّقشٜ ، ٚثقفخ ػبِخ فبْ ثطبٌخ اٌؾجبة ٠رم١ذ ِٓ خٍك اٌّض

فٝ ( ، ٠ٚجٍغ ِؼذي اٌجطبٌخ ILO, 2015) ثبٌزشر١ت 71.9ٚ 6.>6ٚاٌؾشق ا٤ٚعو ثّؼذي ؽّبي أفش٠م١ب 

( ، ٚرىّٓ أؽذ اٌّؾبوً اٌزٝ ٠ؼبٔٝ World Bank, 2017ٌٍزوٛس ) 8:>.;ٚ :67.90ٌلإٔبس  ٚ 00.9ِقش

 ٚاٌزٝاٌؼًّ اٌذاخٍخ فٝ عٛق اٌؼًّ اٌّقشٜ اٌّزضا٠ذح فٝ عٓ ِٕٙب عٛق اٌؼًّ اٌّقشٜ ٘ٛ رٍه ا٤ػذاد 

رفٛق ِؾبٚلاد عٛق اٌؼًّ لإعز١ؼبثٙب ا٤ِش اٌزٜ ٠ٍمٝ ثظلاي صم١ٍخ ػٍٝ ا٤لزقبد اٌّقشٜ ثً ٚاٌّغزّغ 

لا ٠غزط١غ اٌمطبع اٌخبؿ اٌشعّٝ ِٚغ اٌفشؿ اٌم١ٍٍخ اٌزٝ ٠ز١ؾٙب اٌمطبع اٌؼبَ ، فبْ اٌفغٛح فٝ اٌزٛظف وٍٗ،

ػٍٝ ٔٛػ١خ اٌٛظبئف اٌزٝ ٠ٍزؾك ثٙب ٘ئلاء صادد ٚ٘زا أصش فبْ ٔغجخ اٌؼّبٌخ اٌغ١ش سع١ّخ عذاد٘ب ، ٚثبٌزبٌٝ 

رٍه اٌّؼنٍخ اٌّزّضٍخ فٝ ػذَ اٌزٛافك ث١ٓ ِخشعبد اٌزؼ١ٍُ اٌشعّٝ ٚث١ٓ ، ٘زا ثبٌطجغ ثبلإمبفخ اٌٝ  اٌؾجبة

ثبلإمبفخ اٌٝ اٌفشٚق ث١ٓ ِؼذلاد رٛظف اٌزوٛس ٚالإٔبس ٚاٌفشٚق ث١ٓ اؽز١بعبد عٛق اٌؼًّ اٌّقشٜ، 

٠ٕٚظش ٌٍٛظبئف ا١ٌّٕٙخ اٌزم١ٕخ اٌش٠ف ٚاٌؾنش، ٚلا٠ضاي اٌؾجبة اٌّقشٜ ٠فنً اٌزٛظف فٝ اٌمطبع اٌؼبَ 

 (.ILO, 2017ٚا١ٌّٕٙخ ثٕظشح د١ٔٚخ  )

ٍخ اٌؼّبٌخ فٝ ِقش ِؼذي رظٙش ؽغُ ِؾىاعزؾذصزٙب ِٕظّخ اٌؼًّ اٌذ١ٌٚخ ٚ٘ٝ ِٚٓ اٌّؼذلاد اٌزٝ 

( NEET) فٝ اٌزؼ١ٍُ اٚ اٌزٛظف أٚ اٌزذس٠تٚاٌغ١ش ِذسع١ٓ  =6ؽزٝ  09اٌؾجبة فٝ اٌّشؽٍخ اٌؼّش٠خ ِٓ 

،  (World Bank, 2015) :>.>0ٚ 79.60ٚ ٌلإٔبس ٚاٌزوٛس ػٍٝ اٌزشر١ت  9>.:6فٝ ِقش ٚ٘ٝ 

اٌز٠ٓ ٠جغضْٛ ػٓ ػًّ ٌُٚ ٠ؼٍّٛا ؼذلاد فٝ أْ ِؼذلاد اٌجطبٌخ رؼجش ػٓ ا٤ؽخبؿ ٚرظٙش أ١ّ٘خ رٍه اٌّ

٠ؼزمذْٚ أْ فشؿ اٌؼًّ ٘ئلاء اٌغ١ش ثبؽض١ٓ ػٓ ػًّ ٤ُٔٙ ( فبٔٙب رؼجش ػٓ NEETثؼذ ، أِب ِؼذلاد )
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ثغجت رؼشمُٙ ٌٍز١١ّض أٚ ثغجت اٌم١ٛد ِؾذٚدح أٚ ثغجت ػذَ لذسرُٙ ػٍٝ اٌؾشان ٚساء فشؿ اٌؼًّ أٚ 

 ,ILO)لإعزّبػ١خ أٚ اٌضمبف١خ ، ٚثبٌزبٌٝ ٘زٖ اٌّؼذلاد رؼىظ ثؾىً أٚعغ هبلبد اٌؾجبة اٌغ١ش ِغزغٍخ ا

2017) 

 ٔظائف انًستقثم 5-6

ؽ١ش أْ اٌؼبٌُ ٠ؼ١ؼ ا٤ْ اٌضٛسح اٌقٕبػ١خ اٌشاثؼخٚاٌزٝ رز١ّض ثبٌزؾغ١ً ا٢ٌٝ ٚرجبدي اٌّؼٍِٛبد، 

،  ِٓ فشؿ اٌؼًّ اٌغذ٠ذح اٌزٝ رزٕبعت ِغ ٘زٖ اٌّشؽٍخ ا٤ِش اٌزٜ ٠زطٍت ِض٠ذا ِٓ اٌّٙبساد ٠ٚٛفش ِض٠ذا

 Human Capital Index% ِٓ ا٤ٔؾطخ اٌمبئّخ فٝ ِقش عٛف رزطٛس اٌىزش١ٔٚب )=8ٚلذ لذسد أْ 

، فبْ ٘زا اٌزطٛس اٌزىٌٕٛٛعٝ اٌقبػذ عٛف ٠زشرت ػ١ٍٗ اصد٠بد ِؼذلاد اٌجطبٌخ (. ِٚٓ ٔبؽ١خ اخشٜ 2016

،  ٚاٌزٝ رؼبٔٝ ثبٌفؼً ِٓ اسرفبع ِؼذلاد ثطبٌخ اٌؾجبة ثٙب ٚاٌؾشق ا٤ٚعوخقٛفب فٝ دٚي ؽّبي أفش٠م١ب 

اٌّٙبساد ِّب ٠غززجغ ِؼٗ رغ١١شاد فٝ اٌّٙبساد اٌّطٍٛثخ ِٓ اٌؾجبة اٌذاخً اٌٝ عٛق اٌؼًّ ٚثبٌزؾذ٠ذ 

ٔبس ثبٌٕغجخ ٌلإٚ٘زا لذ ٠غُٙ ثبٌفؼً فٝ ص٠بدح فشؿ اٌؼًّ فٝ اٌزٛظف اٌّزؼٍمخ ثبٌزىٌٕٛٛع١ب ٚاٌّؼٍِٛبد 

خقٛفب ارا ِبرُ اٌزٛعغ فٝ اعزخذاَ اٌٛظبئف لإعٍٛة اٌؼًّ  ِٓ خلاي الإٔزشٔذ ؽ١ش أٗ ٠ٛفش اٌّشٚٔٗ 

فٝ عبػبد ثً ِٚىبْ اٌؼًّ ٚ٘ٛ ا٤ِش اٌزٜ أؽبسد ا١ٌٗ اٌؼذ٠ذ ِٓ ا٤ثؾبس وؤؽذ ِزطٍجبد الإٔبس ٌٍّؾبسوخ 

 فٝ عٛق اٌؼًّ.

% فمو، 6فٝ ِقش رؾزً ٔغجخ ألً ِٓ فبْ ِؾشٚػبد س٠بدح ا٤ػّبي فٝ ِغبي اٌزىٌٕٛٛع١ب ِٚغ ٘زا 

ٌزجبدي ٚوبْ ٚع١ٍخ  6101ٚاٌزٜ ثذأ فٝ اوزٛثش  (Bey2ollakرطج١ك ث١مٌٛه )ِٚٓ مّٓ ٘زٖ اٌّؾشٚػبد 

٘زا ، ٚأفجؼ ِغزخذِٝ  اٌّؼٍِٛبد ؽٛي أِبوٓ الإصدؽبَ اٌّشٚسٜ ٌزغٕجٙب ثً ٚاػطبء اٌّغبساد اٌجذ٠ٍخ

فٝ اثش٠ً ٚاٌزٜ ثذأ ( Dr Bridgeوزٌه فبْ رطج١ك دوزٛس ثش٠ذط )اٌزطج١ك ا٢ْ ٠فٛق ا١ٌٍّْٛ ؽخـ . 

ٚاٌزٜ أفجؼ ّ٘ضح ٚفً ث١ٓ اٌّش٠ل ٚا١ٌٙئبد اٌطج١خ ِغزّؼخ ثّب فٝ رٌه ا٤هجبء ِٚؼبًِ اٌزؾ١ًٍ  6106

 ٚا٤ؽؼخ .

خقٛفب ِغ الإؽز١بط اٌذائُ اٌٝ اٌؼذ٠ذ رٍغٝ ثطج١ؼخ اٌؾبي اٌٛظبئف اٌزم١ٍذ٠خ  ٌٚىٓ ٘زٖ اٌٛظبئف ٌٓ

 ِٓ ِؾبس٠غ اٌج١ٕخ اٌزؾز١خ ثبلإمبفخ اٌٝ اٌٛظبئف اٌخذ١ِخ ِضً رٍه اٌزٝ فٝ لطبع اٌزؼ١ٍُ ٚاٌقؾخ.

 سيادج الأعًال فٗ يصش  -3

وّب رُ روشٖ عبثمب فبْ ٕ٘بن اٌؼذ٠ذ ِٓ ٔمبه الإٌزمبء ث١ٓ اٌّؾشٚػبد اٌقغ١شح ٚاٌّزٛعطخ ٚث١ٓ س٠بدح 

اْ ٕ٘بن اٌؼذ٠ذ ِٓ ا٤دث١بد ِب رغّغ ث١ّٕٙب ، ٌٚزا فٝ ٘زا اٌغضء عٛف رزٕبٚي اٌذساعخ وً ِّٕٙب  ا٤ػّبي ثً

 وبٌزبٌٝ <

 



 5107ديسًثش  57-55انًؤتًش انسُٕٖ انخاَي ٔانخًسيٍ نلإحصاء ٔعهٕو انحاسة ٔتحٕث انعًهياخ فٗ انفتشج يٍ 

 

يعٓذ انذساساخ ٔانثحٕث الاحصائيح –رايعح انقاْشج   

50 
 

 أٔلا انًششٔعاخ انصغيشج ٔانًتٕسطح : 3-0

غ١ش أٚ ِزٛعو ؽغت ث١بٔبد اٌّؼٙذ اٌّقشفٝ اٌّقشٜ فْٛ ِؾشٚع ١ٍِ 69فٝ ِقش ؽٛاٌٝ 

% ِٓ ==% ِٓ اعّبٌٝ لٛح اٌؼًّ اٌؼبًِ ، ٠ٚؾىٍْٛ 9;( ُٚ٘ ٠ؾىٍْٛ 6101ٚاٌجٕه اٌّشوضٜ اٌّقشٜ)

، ٚػٍٝ اٌشغُ ِٓ ٘زا فبْ اٌّؾشٚػبد اٌقغ١شح لارضاي رؼبٔٝ ِٓ  اٌخبؿ غ١ش اٌضساػِٝئعغبد  اٌمطبع 

. ٚفٝ اٌؼذ٠ذ ِٓ اٌّؾبوً خقٛفب اٌٛفٛي اٌٝ اٌز٠ًّٛ ٚاٌزٜ ٠ؼزجش ِٓ اٌغّبد اٌّؾزشوخ ث١ٓ اٌذٚي إٌب١ِخ

ٚاٌزٝ رنُ فٝ ػن٠ٛزٙب  –ِٓ اٌذٚي اٌغ١ش أػنبء فٝ ِٕظّخ اٌزؼبْٚ الإلزقبدٜ % 1;اٌٛالغ فبٔٗ ؽٛاٌٝ 

% ث١ٓ اٌذٚي 71رؾ١ش اٌٝ فغٛح ػ١ّمخ فٝ اٌز٠ًّٛ ِمبسٔخ ثٕغجخ  –دٌٚخ  79اٌذٚي ا٤وضش رمذِب ُٚ٘ ؽب١ٌب 

رؾغٓ ِٓ إٌّٛ ا٤لزقبدٜ ٚرض٠ذ ِٓ خٍك ِٓ ؽؤٔٙب اْ ا٤ػنبء ،ٚثبٌطجغ فبْ رم١ًٍ رٍه اٌفغٛح اٌز١ٍ٠ّٛخ 

 . اٌّض٠ذ ِٓ فشؿ اٌؼًّ

ٚرشٜ اٌجٕٛن اٌّقش٠خ أْ ر٠ًّٛ اٌّؾشٚػبد اٌقغ١شح ٚاٌّزٛعطخ ٘ٛ أِش ِؾفٛف ثبٌّخبهش 

 ٚثبٌزبٌٝ ٠ؾمك سثؾ١خ ألً ِمبسٔخ ثبٌى١بٔبد ا٤وجش .رىب١ٌف ػب١ٌخ ٠ٚزطٍت 

اٌّقشفٝ اٌّقشٜ رؼذادا ٌؾقش اٌّؾشٚػبد اٌقغ١شح ٘زا ٚلذ اعشٜ اٌجٕه اٌّشوضٜ اٌّقشٜ ٚاٌّؼٙذ 

 ٔزبئغخ ا٤رٝ <ثؼل  ٚاٌزٝ اظٙشد  ( 6101)ٚاٌّزٛعطخ فٝ ِقش

اٌؾشل١خ ٚاٌمب٘شح اٌقغ١شح ٚاٌّزٛعطخ ٠زشوض ؽٛاٌٝ ٔقفٙب رمش٠جب فٝ ِؾبفظبد اْ اٌّؾشٚػبد  – 0

 % ثبٌزشر١ت(.6.=% 09ٚ% ٚ:0ٚاٌغشث١خ )ثٕغجخ 

 . (ثبٌزشر١ت%81.9% 90.0ٚفٝ لطبػ١ٓ فمو ّٚ٘ب اٌقٕبػخ ٚاٌزغبسح )اْ رٍه اٌّؾشٚػبد رزشوض  – 6

 اٌم١ًٍ عذا ِٓ ٘زٖ اٌّؾشٚػبد ٠مَٛ ثبٌزقذ٠ش. – 7

وّب أْ خذِبد اٌز٠ًّٛ لذ رشوضد فٝ % ِٓ ٘زٖ اٌّؾشٚػبد ُ٘ اٌز٠ٓ ٌغئٛا ٌٍز٠ًّٛ اٌجٕىٝ 91ؽٛاٌٝ  – 8

 ٓ ا٣ٌرٝ رُ روشُ٘ .اٌضلاس ِؾبفظبد ٚاٌمطبػبد الاص١ٕ

ِغ اٌجٕٛن اٌٝ اسرفبع ِؼذلاد اٌفبئذح % ِٓ اٌّؾشٚػبد اٌّزٛعطخ ٚاٌقغ١شح لذ أسعؼذ ِؾبوٍٙب :: – 8

 ٚسعَٛ اٌزغغ١ً .

ٌزمذ٠ُ اٌذػُ اٌفٕٝ ٚاٌخذِبد غ١ش  =611فٝ ػبَ ٘زا ٚلذ رُ أؾبء ٚؽذح ٌٍّؾشٚػبد اٌّزٛعطخ ٚاٌقغ١شح -

 رمذ٠ُ اٌخذِبد اٌز١ٍ٠ّٛخ .ثبلإمبفخ اٌٝ اٌز١ٍ٠ّٛخ ٌٍجٕٛن 

 رط٠ٛش رخط١و ٚ  ٚ٘ٛ و١بْ ؽىِٛٝ ٠ؼًّ ػٍٝ  0==0ٚاٌزٜ أؾؤ فٝ ػبَ  اٌقٕذٚق الإعزّبػٝ ٌٍز١ّٕخ <-

 ِٚغبػذرُٙ أ٠نب فٝ اٌز٠ًّٛ ٚاٌخذِبد ا٤خشٜ إٌّؾآد اٌقغ١شح ٚاٌّزٛعطخٚرٕغ١ك ٚرؾغ١غ  رٛعغ 

، ِٚغ ٘زا فبْ اٌقٕذٚق غبٌجب ِب ٠ٕقت رشو١ضٖ ػٍٝ ِغ اٌغٙبد اٌؾى١ِٛخ ا٤خشٜ راد اٌقٍخثبٌزٕغ١ك 
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اٌّؾشٚػبد اٌقغ١شح عذا ٚاٌّزٕب١٘خ اٌقغش راد ا٤ٔؾطخ اٌزم١ٍذ٠خ ، ثبلإمبفخ اٌٝ الإفزمبس اٌٝ ػبًِ 

 .الإثزىبس 

 يششٔعاخ سيادج الأعًال فٗ يصش حاَيا : 3-5

ٜ فٝ ِغبي س٠بدح ا٤ػّبي أفجؼ ٕ٘بن ا٘زّبَ صائذ ث١ٓ اٌؾجبة اٌّقش 6100مبة صٛسح ٠ٕب٠ش فٝ أػ

ٌٚؼً ِٓ أّ٘ٙب ٘ٛ أْ ثشاِظ س٠بدح ا٤ػّبي غ١ش ِذسعخ فٝ ٌٚىٕٙب ٚاعٙذ اٌؼذ٠ذ ِٓ اٌّؾىلاد اٌؼذ٠ذح 

٘زا ثبلإمبفخ اٌٝ ِؾبوً اٌز٠ًّٛ اٌذساع١خ اٌّذسع١خ ثبخزلاف ِشاؽٍٙب ٚوزٌه فٝ اٌزؼ١ٍُ اٌغبِؼٝ ، إٌّب٘ظ 

ٓ اٌغذ٠ش ثبٌزوش أْ أؽذ أُ٘ أعجبة ٌغٛء اٌؾجبة اٌّقشٜ ٌّؾشٚػبد س٠بدح ا٤ػّبي ِ، ٚوّب رُ روشٖ عبثمب 

لا٠ىْٛ اٌذافغ ٌٙب ٘ٛ ػبدح ِب ٘ٛ سغجزُٙ اٌٍّؾخ فٝ اٌزٛظف أٚ ثّؼٕٝ آخش أْ س٠بدح ا٤ػّبي فٝ ِقش 

اٌّشٚٔٗ  ٚ الإعزملا١ٌخ فىبس الإثزىبس٠خ وّب ٘ٛ ِزٛلغ ٚأّب ٘ٛ اٌشغجخ فٝ اٌزٛظف ٚاٌجؾش ػٓ ِض٠ذا ِٓا٤

لذ ا٤ػّبي  سٚاد ٚثبٌفؼً فمذ ٚعذد دساعخ ػٓ س٠بدح اٌؼًّ فٝ ِقش اْ ؽٛاٌٝ صٍش. فٝ ظشٚف اٌؼًّ

ثبلإمبفخ اٌٝ  ِؼذلاد اٌجطبٌخ اٌّشرفؼخ ثغجت  ألبِٛا ِؾشٚػبرُٙ اٌخبفخ ٔظشا ٤ُٔٙ ٌُ ٠غذٚا ػًّ ثؤعش

س٠بدح ا٤ػّبي. ثً ٚأوضش ِٓ ٘زا ،أوضش ِٓ ٔقف  رغشثخ ذفغ اٌؾجبة اٌٝ ا٤ِش اٌزٜ ٠ؽشٚه عٛق اٌؼًّ 

وؤؽذ أعجبة اٌم١بَ ثّؾشٚػبد   % :7الإعزملا١ٌخ ثٕغجخ  اٌشغجخ فٝ  ٘ئلاء اٌشٚاد ِٓ اٌزوٛسلذ روشٚا عجت

،  ِشٚٔٗ عبػبد اٌؼًّ ٚاٌزٝ رٛفش٘ب س٠بدح ا٤ػّبيعجت لذ أؽشْ اٌٝ  الإٔبس  % ِٓ=،ٚ س٠بدح ا٤ػّبي 

لان اٌؼًّ اٌخبؿ لذ ٠ىْٛ ٌٗ ثش٠ك أِبَ الإٔبس ٚاٌزٜ ٠ّىُٕٙ ِٓ اٌّٛاصٔخ ث١ٓ ٚ٘زا ٠ئوذ ػٍٝ أْ اِز

 (Sieverding & Selwaness, 2012اٌزضِبرٙٓ اٌؼبئ١ٍخ ٚث١ٓ اٌؼًّ ) 

 انخصائص انخهفيح نهشثاب انزٖ نذيّ انُيح نشيادج الأعًال 3-3

ثّؾشٚػبد ٌش٠بدح ا٤ػّبي )ػذدُ٘ % ِٓ اٌؼ١ٕخ ٌذ٠ُٙ ا١ٌٕخ ٌٍم١بَ =.=( أْ ٠0ٛمؼ اٌغذٚي سلُ )

% ِٓ اٌزوٛس ٚالإٔبس ثبٌزشر١ت، ٚ٘زا أِش ِزٛلغ ٔظشا ٌلإعزملا١ٌخ 0.;6% ٚ=.6;(،ٚرٌه ثٕغجخ >011

ٚأْ غبٌج١خ ٘ئلاء اٌؾجبة ٚاٌؾشان اٌزٜ ٠زّزغ ثٗ اٌزوٛس غبٌجب فٝ ِغزّؼبد اٌؾشق ا٤ٚعو ٚؽّبي أفش٠م١ب،

)ؽٛاٌٝ اٌضٍش(، ٚأْ غبٌج١خ 68ؽزٝ  61)ؽٛاٌٝ اٌضٍش( ِٚٓ =6 ؽزٝ ٠69زشوضْٚ فٝ اٌفئز١ٓ اٌؼّش٠ز١ٓ ِٓ 

ٚلذ ٠شعغ ٘زا لإؽز١بعبد رٍه ، %(;.66%( ٚاٌّشؽٍخ ا٤لً )68٘ئلاء اٌؾجبة ٠مغ مّٓ اٌؾش٠ؾخ ا٤غٕٝ)

ٚاٌزٜ غبٌجب ِب ٠زُ اعز١فبإٖ فشد٠ب أٚ اعش٠ب ثغجت فؼٛثبد اٌؾقٛي ػٍٝ اٌّؾشٚػبد ٌٍغبٔت اٌز٠ٍّٛٝ 

% ِٓ الإٔبس اٌز٠ٓ ٌذ٠ُٙ ١ٔخ س٠بدح ا٤ػّبي ُ٘ ِٓ لبهٕٝ 81ٚثبٌٕغجخ ٌّؾً الإلبِخ ٔغذ اْ اٌز٠ًّٛ اٌجٕىٝ، 

ٚثبٌٕغجخ %، :.80لجٍٝ ، فٝ ؽ١ٓ رؤرٝ إٌغجخ ا٤ػٍٝ ِٓ اٌزوٛس ٘ئلاء اٌمبه١ٕٓ فٝ ٚعٗ ثؾشٜ ثٕغجخ ٚعٗ 

خ اٌّئً٘ اٌفٕٝ أٚ إٌّٙٝ ٌٍزؼ١ٍُ رؤرٝ إٌغجخ ا٤وجش ِٓ اٌشاغج١ٓ فٝ البِخ ِؾشٚع ٌش٠بدح ا٤ػّبي ِٓ ؽٍّ
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ثقفخ  ِّب ٠ج١ٓ أ١ّ٘خ ٘زا اٌّغبس اٌزؼ١ٍّٝ % ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت(7.>7% ٚ ;.80% )>.81ثٕغجخ 

 . فٝ اٌخشٚط ِٓ ا٤فىبس اٌزم١ٍذ٠خ ٌٍزٛظف ػبِٗ ٚثقفخ خبفخ

%( ٠ؼٍّْٛ 79.8)فٕغذ أْ أوضش ِٓ صٍش اٌؼ١ٕخ أِب ثبٌٕغجخ  ٌٍؾبٌخ اٌٛظ١ف١خ اٌؾب١ٌخ ٌٙئلاء اٌؾجبة 

% >.87ٚإٌغجخ وج١شح ثبٌٕغجخ ٌٍزوٛس ثبٌّمبسٔخ ثبلإٔبس )  ثؤعش ٌٚذ٠ُٙ ا١ٌٕخ لإلبِخ ِؾشٚع ٌش٠بدح ا٤ػّبي

، ٌٚىٓ ٔغجخ الإٔبس اٌغ١ش ٚ٘زا ا٤ِش لذ ٠ؼىظ ػذَ سمبء اٌزوٛس ػٓ ٚظ١فزُٙ اٌؾب١ٌخ %(;.06فٝ ِمبثً 

، ٚرؾزبط ٘زٖ إٌغجخ ٌّض٠ذ ٌّٓ خبسط اٌزؼ١ٍُ  %8.=8ػبِلاد ٚغ١ش ثبؽضبد ػٓ ػًّ ٔغجخ فبسخٗ ٚ٘ٝ 

 ِٓ اٌذساعبد اٌّزؼّمخ ٌٍجؾش ٚساء اعجبثٙب.

 انعٕايم الاسشيح  3-4

ػٍٝ اٌشغُ ِٓ أ١ّ٘خ اٌؼٛاًِ الاعش٠خ وؤؽذ أُ٘ اٌؼٛاًِ اٌغ١ش ِجبؽشح فٝ اٌزبص١ش ػٍٝ اٌّزغ١ش اٌزبثغ 

الإؽقبئٝ اٌّغزخذَ ٚرٌه ثغجت ػذَ اعزىّبي ثؼل ث١بٔبد الإعزّبساد الا أٙب ٌُ ٠زُ رن١ّٕٙب فٝ إٌّٛرط 

فبْ ٔقف اٌؼ١ٕخ فمو ِٓ أعبة  ( 6عذٚي سلُ ) فجبٌٕغجخ ٌغئاي اٌؾجبة ػٓ رؼ١ٍُ ا٤ةِٓ لجً اٌّغزغ١ج١ٓ ، 

٠ٛمؼ ِذٜ ػّك ِؾىٍخ % ُِٕٙ أْ ا٤ة غ١ش ِزؼٍُ ا٤ِش اٌزٜ :.6;%( ٚأؽبس ;.=8ػٓ ٘زا اٌغئاي )

٠ٚٛمؼ مشٚسح   فٝ اٌؼبٌُٚاخزفبء الا١ِخ  لا١ِخ فٝ ِقش ٚخقٛفب ِغ رغبسع ِؼذلاد اٌزؼ١ٍُ اٌزؼ١ٍُ ٚا

ػٓ رؼ١ٍُ الاِٙبد وبٔذ الإعزغبثخ ألً ثىض١ش ؽ١ش ٚثغئاي اٌؼ١ٕخ ارخبر اعشاءاد فٛس٠خ ٌؼلاط ٘زٖ اٌّؾىٍخ ، 

% ، 0.;>ِزؼٍّخ  فبْ غبٌج١خ الاِٙبد غ١ش، ٚثبٌّضً % ِّٓ أعبثٛا ػٓ ٘زا اٌغئاي :.;7أٔٙب وبٔذ 

ٚثبٌغئاي ػٓ %، 9:% ٚوبٔذ إٌغجخ ا٤وجش ٌٍؼًّ اٌخبؿ ثٕغجخ :.:8ظ١فخ ا٢ثبء اعزغبة ٚثبٌغئاي ػٓ ٚ

 % .0.;:ٚوبٔذ إٌغجخ ا٤وجش رؼًّ فٝ لطبع ا٤ػّبي  % فمو=.7ٚظ١فخ ا٤َ فمذ اعزغبة 

 انعايهٌٕ فعهيا 3-5

% ِٓ اٌزوٛس ٚالإٔبس ثبٌزشر١ت >.68% ٚ>.9;فؼ١ٍب ِٓ اٌؼ١ٕخ ُٚ٘ ( اٌؼبٍِْٛ ٠ٚ7ٛمؼ عذٚي )

( :.=8ٔغذ أْ إٌغجخ اٌى١ٍخ رمش٠جب ٔقف اٌؼ١ٕخ )ٚثبٌغئاي ػٓ ِذٜ الإعزمشاس فٝ اٌؼًّ % ، 6.0:ثبعّبٌٝ

٠ئوذ ػٍٝ أ١ّ٘خ الإعزمشاس اٌٛظ١فٝ ٚ٘زا  6.;8فٝ ِمبثً  0.=:ٔغجخ الإٔبس ػٓ ٔغجخ اٌزوٛس ٚرزفٛق 

 ٚعذ أْ إٌغجخ ا٤ػٍٝ ٘ٝ اٌؼًّ فٝ اٌمطبع اٌخبؿػٓ لطبػُٙ اٌٛظ١فٝ ، ٚثغئاي اٌؼب١ٍِٓ لإٔبس ثبٌٕغجخ ٌ

ثٕغجخ  % ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت( ١ٍ٠ٙب ثفبسق وج١ش اٌمطبع اٌؾى8ِٝٛ.>;% ٚ 6.6=% );.1=ثٕغجخ 

اٌزم١ٍذٜ فٝ اٌمطبع ِغبس اٌزٛظف % ٌٍزوٛس ٚالإٔبس ٠بٌزشر١ت ( ِّب ٠ٛمؼ أؾغبس %61.9 ٚ %9.6)>.:

 .ٚرذي إٌغجخ ا٤وجش ٌلإٔبس ػٍٝ رفن١ٍُٙ ٌٍؼًّ فٝ اٌمطبع اٌؼبَ ٔظشا ٌّض٠بٖ اٌؼذ٠ذح ثخلاف ا٤عش اٌؼبَ
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% 08.8)% 9.>ٚثغئاي اٌؼبٍِْٛ ػٓ اعزخذاَ اٌىّج١ٛرش فٝ اٌٛظ١فخ اٌؾب١ٌخ ٚعذ أْ إٌغجخ ٘ٝ 

% ٚ :.٠:8غزخذِْٛ الإٔزشٔذ )ُٕٙ % 8.9ِ:% ٌلإٔبس ٚاٌزوٛس ثبٌزشر١ت ( ِٚٓ مّٓ ٘ئلاء >.;ٚ

 % ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت( ٚلذ ٠شعغ ٘زا اٌٝ اْ ِؼظُ ٘ئلاء ٠ؼٍّْٛ ثبٌغىشربس٠خ.>.7:

 سيادج الأعًال  3-6

ثبٌفؼً ثّؾبس٠غ ٌش٠بدح ا٤ػّبي ثؼل اٌخقبئـ ٌٍؾجبة اٌز٠ٓ لبِٛا  ( ٠ٚ8ٛمؼ اٌغذٚي سلُ )

، ٚثغئاٌُٙ ػٓ اٌغجت اٌزٜ دفؼُٙ ٌىٝ  ٚالإٔبس ثبٌزشر١ت(% ٌٍزوٛس >.08% ٚ>.;6% )68.7ٚٔغجزُٙ 

 وبٔذ إٌغجخ ا٤وجش ِٓ الإعبثخ ٘ٛ ٌّض٠ذ ِٓ الإعزملا١ٌخ٠م١ّٛا ػٍُّٙ اٌخبؿ ثذلا ِٓ اٌؼًّ ٌؾغبة اٌغ١ش 

 .ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت(% :.;%6 89.8ٚ)% 87.8

عٛاء ثؤعش أٚ ثذْٚ ٚثغئاي ٘ئلاء اٌؾجبة ػٓ ارا ِب وبٔٛا رٍمٛا أٜ ِغبػذح فٝ ٔؾبهُٙ الإلزقبدٜ 

عئاي ِزؼذد الإعبثخ أٜ أْ اٌؾخـ ٠ّىٓ أْ ٠خزبس أوضش ِٓ اعبثخ  –أعش ٚعٛاء وبْ ِٓ أفشاد اٌؼبئٍخ أٚ لا 

% 0.=8% ):.>8ٗ ثّفشدُ٘ أ٠خ ِغبػذح ٚأّب لبِٛا ثبٌؼًّ وٍٚعذ أْ إٌغجخ ا٤وجش ٌُ رزٍك  -ٚاؽذح

، ٚثغئاٌُٙ ػٓ ارا ِب وبْ اٌّؾشٚع ٠ؾمك أسثبػ فىبٔذ إٌغجخ أوضش ِٓ  % ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت (6.:8ٚ

ٚؽٛاٌٝ اٌضٍش ُِٕٙ ٠ؾمك ٔمطخ اٌزؼبدي % ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت( :.97% ٚ :.=9% ):.>9إٌقف 

٠ئوذ ػٍٝ مشٚسح رؾغ١غ اٌزٛعغ فٝ ِّب  % ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت (%71.0 ٚ  ;.%77 )77.0

ٚثغئاٌُٙ ػٓ ِؼشفزُٙ ثؤ٠خ عٙبد رمذَ اٌذػُ أٚ اٌّؾٛسح اٌغ١ش ر١ٍ٠ّٛخ ٌّؾبس٠ؼُٙ ،  ِؾبس٠غ س٠بدح ا٤ػّبي

ٚثغئاٌُٙ  % ٌٍزوٛس ٚالإٔبس ثبٌزشر١ت(.8.=8% ٚ ;.90% )90.0 ٚعذ أْ ؽٛاٌٝ ٔقفُٙ ١ٌظ ٌذ٠ٗ اٌّؼشفخ

ػٓ الإٔنّبَ ٠٤خ ؽّلاد رش٠ٚغ١خ أٚ رؼش٠ف١خ  ٌش٠بدح ا٤ػّبي وبْ ٕ٘بن اعّبع رمش٠جب ػٍٝ ػذَ الإٔنّبَ 

 % ٌٍىٛس ٚالإٔبس ثبٌزشر١ت ( ِّب ٠ٛمؼ مشٚسح الإ٘زّبَ ثٙزا اٌغبٔت 8.:>% ٚ 0.7=% )1=ثٕغجخ 

 ٌزؾم١ك اٌّض٠ذ ِٓ أزؾبس ٘زٖ اٌّؾبس٠غ .اٌّؼشفٝ ٚاٌزش٠ٚغٝ 

وبٔذ أػٍٝ ٔغجخ ٌغ١بة إٌقبئؼ اٌّزخققخ أٚ الإسؽبد٠خ لبد س٠بدح ا٤ػّبي ٚثغئاٌُٙ ػٓ ِؼٛ

% ، ٚلذ ٠ؼٛد أخفبك ٔغجخ اٌؾبعخ اٌٝ اٌمشٚك اٌٝ :.>0% ر١ٍٙب اٌخذِبد اٌزغ٠ٛم١خ ثٕغجخ 67.8ثٕغجخ 

ؽزٝ أُٔٙ ثغئاٌُٙ ػّٓ لذ ؽقً ػٍٝ لشك ٚعذ أٗ  ِؼشفخ اٌؾجبة ِغجمب ثقؼٛثخ اٌؾقٛي ػٍٝ لشك ،

ذ ِٓ ؽقً ػٍٝ ٘زا اٌمشك، ٚثبٌغئاي ػٓ ِقبدس اٌز٠ًّٛ اٌزٝ اػزّذٚا ػ١ٍٙب وبٔذ إٌغجخ ؽخـ ٚؽ١

 %.:.:8% أٚ اٌّذخشاد اٌؼبئ١ٍخ 97ا٤وجش ٘ٝ اٌّذخشاد اٌخبفخ 
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 يعايم انتٕافق 3-7

ٚلذ رُ ؽغبة ِؼبًِ ( دسعخ اٌؼلالخ ث١ٓ اٌّزغ١ش اٌزبثغ ٚاٌّزغ١شاد  اٌّغزمٍخ ، ٠ٚ9ٛمؼ عذٚي )

اٌزٛافك ٌم١بط دسعخ اٌؼلالخ ث١ُٕٙ ، ٚلذ ٚعذ أْ ع١ّغ اٌّزغ١شاد اٌّغزمٍخ راد ػلالخ ِؼ٠ٕٛخ ثبٌّزغ١ش اٌزبثغ 

 ٚخقٛفب رٍه اٌؼٛاًِ اٌخبفخ ثبٌؼًّ اٌؾبٌٝ أٚ اٌخجشح اٌغبثمخ ٌٍؼًّ.

 انعٕايم انًؤحشج عهٗ انُيح نشيادج الأعًال فٗ يصش 3-8

اٌّزغ١شاد اٌزٝ الزشؽزٙب اٌذساعخ ٌٍزؤص١ش ػٍٝ ١ٔخ س٠بدح ا٤ػّبي، ِٚٓ اٌغذ٠ش ( :٠ٛمؼ عذٚي سلُ )

(، ٚػٍٝ اٌشغُ ِٓ أْ 6108ثبٌزوش أْ ٘زٖ اٌؼٛاًِ لذ رُ اخز١بس٘ب ثٕبء ػٍٝ أعئٍخ اٌّغؼ اٌززجؼٝ ٌٍؾجبة )

إٌبلقخ  ٘زا اٌجؾش وبْ ٠شغت ِٓ ادخبي اٌّض٠ذ ِٓ اٌؼٛاًِ ٌٚىٓ وبْ ٕ٘بن اٌؼذ٠ذ ِٓ ِؾبوً اٌج١بٔبد

 ثغجت ػذَ اعزىّبي ع١ّغ ث١بٔبد الإعزّبسح.

 تحهيم َتائذ الإَحذاس انهٕرستٗ نهعٕايم انًؤحشج عهٗ انُيح نشيادج الأعًال 3-9

بدح ا٤ػّبي ث١ٓ اٌؾجبة فٝ ١ٔخ س٠ ٌذساعخ ٍٛعغزٝ أٌؾذاس (ٔزبئظ رؾ١ًٍ  الإ;رظٙش إٌزبئظ فٝ عذٚي )

ٚعٛف ٠زُ ، ثٕبء ػٍٝ اٌم١ُ اٌّزٛلؼخ % 1=ٚلذ وبٔذ ٔغجخ ٔغبػ إٌّٛرط فٝ رق١ٕف اٌج١بٔبد ثٍغذ ِقش 

 <َٔلاحع الآتٗع١ؼ ٚاٌزٝ رُ ؽغبثٙب ؽغت إٌّٛرط ، ٔغت اٌزشرفغ١ش إٌّٛرط ثبلإػزّبد ػٍٝ 

ٌٍؼًّ ٚاْ  ٌُٙ رغشثخ ِغجمخ١ٌظ ث١ٓ ٘ئلاء اٌز٠ٓ ( 6.070أْ اؽزّبي ٚعٛد ا١ٌٕخ رض٠ذ رمش٠جب ثّشر١ٓ ) -

 وبٔذ أصٕبء فزشح اٌذساعخ ػٓ ٘ئلاء اٌز٠ٓ عجك ٌُٙ اٌؼًّ )اٌفئخ اٌّشعؼ١خ(.

ثٕغجخ  =0ؽزٝ 09ِٓ  ٠ٗاٌؼّشخ ث١ٓ اٌؾجبة فٝ اٌفئثبٌٕغجخ ٌفئبد اٌؼّش فبْ اؽزّبي ٚعٛد ا١ٌٕخ ٠ض٠ذ  -

ٚ٘ٝ ِٓ ( ػٓ اٌفئخ اٌّشعؼ١خ 79ؽزٝ  71ِٚٓ  68ؽزٝ  61أوجش ِٓ اٌفز١ٓ اٌؼّش٠ز١ٓ الاخش٠ز١ٓ)ِٓ 

ٚظبئفُٙ ثبلإمبفخ اٌٝ  ٝ ا٤وجش عٕب لذ اعزمشٚا ثبٌفؼً ف ٘ئلاءزا ٠شعغ اٌٝ أْ ٘، ٌٚؼً  =6ؽزٝ  69

أُٔٙ فٝ ا٤غٍت أفجؼ ٌذ٠ُٙ اعشُ٘ اٌخبفخ ٚثبٌزبٌٝ اِىب١ٔخ رغ١١ش ِغبسُ٘ اٌٛظ١فٝ لذ رىْٛ ِخبهشح 

 .ا٤وجش عٕب ٔٗ ػٍٝ ا٤غٍت فبْ ا٤فغش عٕب لذسرُٙ ػٍٝ اٌؾشان رىْٛ أوجش ِٓأوّب 

ٚٔقف ث١ٓ لبهٕٝ اٌّؾبفظبد ٌّؾً الإلبِخ ٔغذ اْ اؽزّبي ٚعٛد ا١ٌٕخ ٠ض٠ذ ثؤوضش ِٓ ِشر١ٓ ٚثبٌٕغجخ  -

( =6=.0ث١ٓ اٌّم١ّ١ٓ فٝ ِؾبفظبد ٚعٗ لجٍٝ ثّشر١ٓ رمش٠جب )ٌه ٠ض٠ذ الإؽزّبي ( ، وز76:.6اٌؾنش٠خ )

اٌّم١ّ١ٓ فٝ اٌّؾبفظبد ( ػٓ ٘ئلاء 8;0.9ٚأخ١شا ث١ٓ لبهٕٝ ٚعٗ ثؾشٜ رمش٠جب ثّشٖ ٚٔقف )

اٌؾذٚد٠خ )اٌفئخ اٌّشعؼ١خ (، ٚلذ ٠شعغ ٘زا لإٔخفبك اٌٛػٝ ٚػذَ ٚعٛد ؽّلاد رش٠ٚغ١خ ٌش٠بدح 

 %( .٠90.0ؼٍّٛا ثٛعٛد ٘زا إٌٛع ِٓ اٌؾّلاد )ا٤ػّبي ؽزٝ أْ ٔقف اٌؼ١ٕخ ٌُ 
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ثبٌزشر١ت(  0.0.7ٚ 7=0.7)ثبٌٕغجخ ٌٍّغز٠ٛبد اٌضب١ٔخ ٚاٌضبٌضخ ِٓ اٌضشٚح ثٛعٛد ا١ٌٕخ ٠ض٠ذ أْ الإؽزّبي  -

اٌؼلالخ ػىغ١خ ث١ٓ ، فٝ ؽ١ٓ ٔغذ ٚ٘ٝ اٌفئخ ا٤ٌٚٝ) ا٤لً فٝ ِغز٠ٛبد اٌضشٚح(  ثبٌٕغجخ ٌٍفئخ اٌّشعؼ١خ

فٝ أدٔٝ ِغز٠ٛبد ػٓ ٘ئلاء اٌّٛعٛد٠ٓ فٝ ٚعٛد ا١ٌٕخ ٌش٠بدح ا٤ػّبي ِٓ اٌضشٚح ١ٓ ا٤ػٍٝ اٌّغز٠ٛ

ٌذ٠ُٙ  لذ ٠ىْٛ ٚلذ ٠شعغ رٌه اٌٝ اْ ٘ئلاء اٌّٛعٛد٠ٓ فٝ اٌؾشائؼ ا٤غٕٝاٌضشٚح )اٌفئخ اٌّشعؼ١خ( ، 

ٚلذ ٠ٍزؾمٛا ثٙب  رطٍؼبد أػٍٝ ف١ّب ٠زؼٍك ثبٌزٛظف أٚ أْ أعشُ٘ ثبٌفؼً ٌذ٠ُٙ ِؾشٚػبد خبفخ ثُٙ

 .ِغزمجلا

( أٜ رمش٠جب ثّشح ٚٔقف  =;0.8) ٚثبٌٕغجخ ٌٍغٕظ فبْ اٌزوٛس ٠ض٠ذ اؽزّبي ٚعٛد ا١ٌٕخ ث١ُٕٙ ػٓ الإٔبس -

رؼطٝ ؽشاوب ٚاعزملا١ٌخ ٌٍزوٛس أوضش ٚثبٌطجغ ٘زا ٠ؾ١ش اٌٝ الإخزلافبد ثغجت إٌٛع الإعزّبػٝ ٚاٌزٝ 

اٌزٝ ػبدح ِب٠زُ ؽغبثٙب ثبٌٕغجخ ٌلإٔبس ِٓ لجٍُٙ أٚ ِٓ ِٓ الإٔبس ثبلإمبفخ اٌٝ الإٌزضاِبد ا٤عش٠خ ٚ

 لجً اعشُ٘.

٠ىْٛ ث١ٓ ٘ئلاء ٌٛعٛد ا١ٌٕخ ٌش٠بدح ا٤ػّبي فٕغذ أْ الإؽزّبي ا٤ػٍٝ ٚثبٌٕغجخ ٌٍؾبٌخ اٌٛظ١ف١خ اٌؾب١ٌخ  -

ٚ٘زا أِش )ػٓ اٌفئخ اٌّشعؼ١خ ٚ٘ٝ رنُ اٌغ١ش ػبٍِْٛ ٌٚىُٕٙ ٠جؾضْٛ ػٓ ػًّ( ٠ؼٍّْٛ  لا اٌز٠ٓ

٠ش٠ذْٚ اٌزٛظف ثؤٜ ؽىً ِٓ ا٤ؽىبي ١ٌٚظ سغجخ فٝ اٌم١بَ ثّؾشٚع  لذ ( ؽ١ش أ8ُٙٔ=6.7)ثذ٠ٙٝ 

( ٚلذ ٠ؼٛد رٌه اٌٝ 6.698، ٠ٍٚٝ ٘زا ٘ئلاء اٌز٠ٓ ٠ؼٍّْٛ ثؤعش)ٌش٠بدح ا٤ػّبي ػٍٝ ٚعٗ اٌخقٛؿ

ش ػذَ سمبإُ٘ ػٓ ػٍُّٙ اٌؾبٌٝ ، ٠ٍٟٚ رٌه ٘ئلاء اٌؼبٍِْٛ ٌؾغبة اٌؼبئٍخ ثذْٚ أعش ٚ٘زا أ٠نب أِ

٘ئلاء اٌز٠ٓ ٠ؼٍّْٛ ٚأخ١شا فبْ ، ٌشغجزُٙ فٝ اٌؾقٛي ػٍٝ ِمبثً ِبدٜ ٔظ١ش ػٍُّٙ  (6.099ثذ٠ٙٝ )

ٚلذ ٠شعغ ٘زا اٌٝ أُٔٙ ثبٌفؼً ٌذ٠ُٙ ِؾشٚػُٙ ٌٛعٛد ا١ٌٕخ ٌٍش٠بدح ٌذ٠ُٙ ػلالخ ػىغ١خ ٌؾغبة أٔفغُٙ 

 .اٌخبؿ ٚ٘زا أِش ِؾزشن ث١ٓ س٠بدح ا٤ػّبي ٚث١ٓ اٌؼًّ ٌؾغبة إٌفظ وّب رُ روشٖ عبثمب 

)ثبٌٕغجخ ٌٍفئخ اٌّشعؼ١خ ُٚ٘ ؽٍّخ بد اٌزؼ١ٍُ فئوً ث١ٓ ٚأخ١شا ثبٌٕغجخ ٌٍزؼ١ٍُ فبْ الإؽزّبي ٠ض٠ذ  -

ثبٌزشر١ت(،  =>0.0ٚ ==0.0ٚخقٛفب اٌغبِؼٝ فؤوضش ٚاٌضبٜٔٛ ػبَ ) اٌؾٙبداد الإثزذائٝ ٚالإػذادٜ( 

( ٚ٘زا لذ ٠ىْٛ د١ٌلا ػٍٝ ِؾىٍخ ;0.07ِٚغ رٌه فبْ الإؽزّبي وج١ش أ٠نب ثبٌٕغجخ ٌغ١ش اٌّزؼ١ٍّٓ)

 ّٕزؾشح ث١ٓ اٌؾجبة اٌّقشٜ ػِّٛب ٚإٌّزؾشح ث١ٓ ففٛفُٙ عٛاء ِزؼٍّْٛ اٚ غ١ش ِزؼٍّْٛ.اٌاٌجطبٌخ 

 انُتائذ -4

٘زٖ اٌذساعخ أْ أزؾبس فىشح س٠بدح ا٤ػّبي لارضاي مؼ١فخ عذا ٚ٘زا ٠ظٙش ِٓ أخفبك ١ٔخ رظٙش 

% فمو ، ٚ٘زا ٠شعغ لإٔخفبك اٌٛػٝ ٚاٌّؼشفخ ثش٠بدح ا٤ػّبي =.=ثٕغجخ اٌؾجبة اٌّقشٜ ٌش٠بدح ا٤ػّبي 

%( ٌُ رغّغ ػٓ أ٠خ ثشاِظ أٚ 90.0ؽ١ش اظٙشد اٌذساعخ اْ ٔغجخ) عٛاء ِٓ ٔبؽ١خ اٌجشاِظ اٌزش٠ٚغ١خ
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% ُِٕٙ ٌُ 1=ٚأْ  ِغبػذح ِٓ ٘زٖ اٌغٙبد ، % ٌُ ٠زٍمٛا أ٠خ9.;=ؽّلاد رش٠ٚغ١خ ٌش٠بدح ا٤ػّبي ، ٚأْ 

 . ٠ؾنشٚا أ٠خ ٚسػ ػًّ أٚ ٔذٚاد ثٙزا اٌؾؤْ

عزغبثخ اٌنؼ١فخ ٌٍشد ػٍٝ ِٓ الإرظٙش إٌزبئظ أ٠نب أخفبك اٌٛػٝ اٌؼبَ ثقفخ ػبِخ ٚ٘زا ٠ظٙش 

 ٠ظٙش ٘زا ع١ٍب ػٕذ عئاٌُٙ ػٓ خٍف١خ ا٢ثبء ٚا٤ِٙبد اٌزؼ١ّ١ٍخ ٚاٌٛظ١ف١خ .، وض١ش ِٓ أعئٍخ اٌّغؼ 

ٚلذ  اْ اٌّم١ّ١ٓ فٝ اٌّؾبفظبد اٌؾنش٠خ ُ٘ ا٤وضش اؽزّبلا لاْ ٠ىْٛ ٌذ٠ُٙ ا١ٌٕخ ٌش٠بدح ا٤ػّبي

 لبهٕٝ ِؾبفظبد ٚعٗ لجٍٝ . ١ٍ٠ُٚٙ ٘ئلاء٠شعغ رٌه لإسرفبع ِغزٜٛ اٌٛػٝ ث١ُٕٙ 

وزٌه ؽبٌخ اٌؼًّ اٌؾب١ٌخ رؼزجش ِٓ اٌؼٛاًِ اٌزٝ رض٠ذ ِٓ اؽزّبي ٚعٛد ا١ٌٕخ ث١ٓ اٌؾجبة اٌّقشٜ 

 .ػٍٝ س٠بدح ا٤ػّبي خقٛفب ٘ئلاء اٌز٠ٓ لا٠ؼٍّْٛ ٚاٌؼبٍِْٛ ثبعش ٚاٌؼبٍِْٛ ٌؾغبة اٌؼبئٍخ ثذْٚ أعش

 زوٛس أوضش ثّشح ٚٔقف ػٓ الإٔبس .ٚعٛد ا١ٌٕخ ػٕذ اٌ أخفبك ا١ٌٕخ ػٕذ اٌفز١بد ِمبسٔخ ثبٌزوٛس ؽ١ش أْ

 انتٕصياخ -5

 تٕصٗ انذساسح تًا يهٗ:

مشٚسح ص٠بدح اٌٛػٝ ث١ٓ اٌؾجبة اٌّقشٜ ١ّ٘٤خ اٌذٚس اٌزٜ ٠ّىٓ أْ رٍؼجخ س٠بدح ا٤ػّبي فٝ ِغزمجً  – 0

زش٠ٚغ١خ ٚإٌذٚاد ٚرٌه ِٓ خلاي البِخ اٌجشاِظ اٌ ٘ئلاء اٌؾجبة ِٚٓ صُ ِغزمجً الإلزقبد اٌّقشٜ وىً

 .ٚٚسػ اٌؼًّ ٌزؼض٠ض فىشح س٠بدح ا٤ػّبي

لاثذ ِٓ رخف١ل ِؼذلاد ا١ِ٤خ ٚاٌزٝ لارضاي أؽذ اٌّؼٛلبد اٌغ١ش ِمجٌٛخ فٝ ظً اٌزغبسع اٌؼبٌّٝ  – 6

٠ّٚىٓ أْ رقُّ ٚسػ ػًّ ثؾ١ش رزنّٓ  ٌزؾغ١ٓ ٔٛػ١خ اٌؾ١بح ٌٍغىبْ ٚرؾم١ك أ٘ذاف اٌز١ّٕخ اٌّغزذاِخ .

 ِؾٛ الا١ِخ وٙذف صبْ .

ِٓ رن١ّٓ ِٕب٘ظ ٌش٠بدح ا٤ػّبي ِٕز ِشاؽً اٌزؼ١ٍُ اٌّؾزٍفخ ثذا٠خ ِٓ اٌزؼ١ٍُ الإثزذائٝ ِٚشٚسا لاثذ  – 7

 ؽجبة لإلبِخثىبفخ اٌّشاؽً اٌزؼ١ّ١ٍخ اٌّخزٍفخ ، ٚلاثذ ِٓ ٚعٛد ِغبساد رؼ١ّ١ٍخ فٝ اٌزؼ١ٍُ اٌؼبٌٝ ٌزخش٠ظ 

 ِؾبس٠غ س٠بدح ا٤ػّبي وّب ٘ٛ اٌؾبي فٝ اٌؼذ٠ذ ِٓ دٚي اٌؼبٌُ ا٢ْ ثخلاف ِغبس و١ٍبد اٌزغبسح اٌزم١ٍذ٠خ.

د اٌّّٙؾخ فٝ اٌّغزّغ ٚرؾذ٠ذا ا٤لً رؼ١ٍّب ٚا٤وضش فمشا ٚاٌّم١ّ١ٓ فٝ اٌّؾبفظبد ِٓ دػُ اٌفئب٢ثذ  – 8

 اٌؾذٚد٠خ ٚالإٔبس .

خلاي اٌذٌٚخ ٚإٌّظّبد ا١ٍ٘٤خ غ١ش اٌؾى١ِٛخ ؽ١ش أْ اٌذػُ  مشٚسح رٛف١ش اٌذػُ اٌفٕٝ ٚاٌّبٌٝ ِٓ – 9

 اٌفٕٝ ٚاٌّبٌٝ ٠ؾىً أؽذ اٌّؼٛلبد اٌشئ١غ١خ .
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( . أ١ّ٘خ اٌغ١بق< ّٔٛرط 6109)ٔبٔغٝ ثٍٛعىٝ ٠ٚغش، د٠ف١ذ ٚرؾبثّبْ ، اس٠ٓ ثبوغزش ، ٚعٛاْ د٠غ١غ١ش 

. ا١ٌٛٔغىٛ . :;0اٌؾجبة ػٍٝ أػّبي اٌش٠بدح . ِغٍخ ِغزمج١ٍبد . اٌؼذد ثفبػ١ٍخ رذس٠ت  ٌٍؼٛاًِ اٌّشرجطخ

 ع١ٕف . ع٠ٛغشا.
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 ّ(: )رًيع انزذأل تى إعذادْا تٕاسطح انثاحخانًلاحق

( خصائص الشباب الذى لدٌه نٌة رٌادة الأعمال1جدول رقم )  

 الإجابه السؤال
 النسبة

 الاعّبٌٟ اناث ذكور

الأعمالهل لديك النية لريادة   
 9.9 5.6 14.1 نعم

 90.1 94.4 85.9 لا

 إٌٛع
 ذكر

 

72.9 

 27.1 انثى

 اٌفئخ اٌؼّش٠خ

15-19 16.6 18.1 17.0 

20-24 31.7 24.6 29.8 

25-29 30.3 30.8 30.4 

30-35 21.4 26.5 22.8 

 ِئؽش اٌضشٚح

 19.0 19.4 18.9 الأدنى

 15.6 18 14.7 المستوى الثانى

الأوسطالمستوى   19.3 17.1 18.7 

 22.7 18.9 24.1 المستوى الرابع

 24.0 26.6 23 المستوى الأغنى

 ِؾً الالبِخ

 18.7 32.2 23.6 المحافظات الحضرٌة

 42.8 27.4 41.6 وجه بحرى

 36.7 40.0 33.4 وجه قبلى

 1.8 0.4 1.4 محافظات الحدود

 ِغزٜٛ اٌزؼ١ٍُ

 8.5 12 7.3 غٌر متعلم

 22.2 18 23.8 + اعدادي ابتدائً

 7.5 7.7 7.4 ثانوي عام +معهد سنتٌن

 40.8 38.3 41.7 ثانوي فنً

 21.0 24.1 19.8 جامعً فأكثر

 الحالة الوظٌفٌة الحالٌة

 35.4 12.7 43.8 العمل بأجر

 23.1 8.8 28.4 عمل حر

 3.6 3.3 3.6 عمل بدون أجر للعاءلة

 7.2 8.4 6.9 لاٌعمل وٌبحث عن عمل

 11.5 17.4 9.4 لاٌعمل وٌدرس

 19.2 49.4 7.9 لاٌعمل ولا ٌدرس

 الحالة الوظٌفٌة
 37.9 75.2 24.2 لا

 62.1 24.8 75.8 نعم
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 ( بعض الخصائص العائلٌة                                                                                                      2جدول رقم )  

 اجمالى النسب النسبة الإجابة السؤال

 أعلى مستوى تعلٌمى أكمله الأب

 72.6 غٌر متعلم

49.7% 
 13.9 ابتدائً + اعدادي

 9.0 ثانوي عام +معهد سنتٌن

 4.5 جامعً فأكثر

 أعلى مستوى تعلٌمى أكملته الأم

 87.1 غٌر متعلم

37.6% 
 4.9 ابتدائً + اعدادي

 5.8 ثانوي عام +معهد سنتٌن

 2.2 جامعً فأكثر

 قطاع عمل الوالد

 31.4 قطاع حكومى

46.6% 
 2.3 قطاع أعمال عام

 65.0 قطاع خاص

 1.3 اخرى

 قطاع عمل الوالده

 32.9 قطاع حكومى

3.9% 
 67.1 قطاع أعمال عام

 - قطاع خاص

 - اخرى
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 ( بعض خصائص العاملون فعلا3جدول رقم )

 الإجابة اٌؾبٌخ اٌؼ١ٍّخ
 النسبة

 الاعّبٌٟ اناث ذكور

 مدى إستقرارك فى العمل

 49.6 69.1 47.2 عمل منتظم

 24.4 22.5 24.7 عمل مؤقت

 4.4 2.5 4.6 عمل موسمى

 21.6 5.9 23.5 عمل متقطع

 ماهو القطاع الذى ٌتبعه عملك

 6.8 20.5 5.2 قطاع حكومى

 1.1 1.1 1.1 قطاع أعمال عام

 90.7 78.4 92.2 قطاع خاص

 1.4 - 1.5 قطاع استثمارى

 هل ٌتطلب عملك أٌة مهارات خاصة

 34.5 23.5 35.9 نعم

 65.5 76.5 64.1 لا

 هل تستخدم الكمٌوتر فى عملك
 8.5 14.4 7.8 نعم

 91.5 85.6 92.2 لا

 هل تستخدم الإنترنت
 64.5 63.8 64.6 نعم

 35.5 36.2 35.4 لا
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( بعض خصائص الشباب الذى لدٌهم بالفعل مشارٌع رٌادة أعمال4جدول رقم )  

 الارًاني اناث روٛس الإجابة السؤال

 ػٍّذ اٌّؾشٚع اٌٍٟ فىشد ف١خأذ فؼلا 
 24.3 14.8 27.8 نعم

 75.7 85.2 72.2 لا

 لماذا اخترت رٌادة الأعمال بدلا من العمل لحساب شخص آخر

 33.9 33.6 33.9 لم أجد عملا بأجر

 42.4 27.6 45.4 قدرا أكبر من الإستقلالٌة

 4.0 8.7 3.0 مرونه أكثر فى ساعات العمل

 11.9 17.3 10.8 مستوى أعلى للدخل

لدى أهلى تجربة ناجحة فى العمل 
 الحر

4.9 6.0 5.1 

 2.7 6.6 1.9 اخرى

 هل ساعدك أحد فى نشاطك الإقتصادى

 10.7 3.6 12.1 أفراد من الاسره ٌعملون بأجر

 20.4 5.7 23.3 موظفون بأجر

أفراد من الاسره ٌعملون بدون 
 أجر

4.9 13.5 6.2 

 8.0 9.1 7.7 شركاء ٌعملون بدون أجر

 48.6 46.2 49.1 لا ٌوجد أحد للمساعده

 هل مشروعك ٌحقق مكسب أم ٌخسر

 8.3 16.3 6.7 ٌحقق خسارة

 58.6 53.6 59.6 ٌحقق مكسب

 33.1 30.1 33.7 نقطة التعادل

 هل لدٌك معرفة بمؤسسات تقدم خدمات غٌر تموٌلٌة
 48.9 50.6 48.3 نعم

 51.1 49.4 51.7 لا

منهم أى مساعدة أو نقل للخبرات الفنٌة أو للمهارات هل تلقٌت 
 المطلوبة للمشروع

 
 

 2.5 2 2.7 نعم

 97.5 98 97.3 لا

هل تم دعوتك لحضور اى ندوات أو ورش عمل للتوعٌة برٌادة 
 الأعمال

 10.0 13.6 8.7 نعم

 90.0 86.4 91.3 لا
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(:4تابع جدول )  
 

 % الإجابة اٌغئاي

 الاػّبيِؼٛلبد س٠بدح 

 12.5 معلومات عن النشاط التجارى

 18.6 خدمات تسوٌقٌة

 12.6 خدمات تموٌلٌة

 1.7 خدمات محاسبٌة

 2.4 خدمات قانونٌة

 23.4 نصائح استرشادٌة

 1.9 تدرٌب فى مجال الأعمال

 3.3 تدرٌب للمهارات

 1.5 أدخال التكنولوجٌا

 4.4 تطوٌر المنتج

 0.4 الحصول على تموٌل

 1.2 إدخال المٌاه والكهرباء

 61 اخرى

 ماهى مصادر تموٌل مشروعك

 %53.0 مدخرات شخصٌة

 %46.6 مدخرات عائلٌة

 %16.5 قرض من العائلة أو الأصدقاء

 %0.4 قرض من البنك

 %0 قرض من شخص مقرض

 %0 قرض من مؤسسة حكومٌة

 %0 الصندوق الإجتماعى للتنمٌة

غٌر حكومٌةقرض من مؤسسة  . 0% 

 %1.3 لم ٌحتاج إلى إقتراض

 %0.9 اخرى
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( درجة العلاقة بٌن النٌة فى رٌادة الأعمال والمتغٌرات التابعة5جدول رقم )  

 دسعخ اٌّؼ٠ٕٛخ ِؼبًِ اٌزٛافك اٌّزغ١ش

 0.001 0.284 الحالة الوظٌفٌة الحالٌة

 0.001 0.198 تجربة العمل السابقة حتى وإن كان أثناء الدراسة

 0.001 0.141 إٌٛع

 0.001 0.10 اٌفئخ اٌؼّش٠خ 

 0.001 0.065 ِؾً الالبِخ 

 0.001 0.045 ِغزٜٛ اٌزؼ١ٍُ 

 0.001 0.036 ِئؽش اٌضشٚح
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( المتغٌرات المستخدمة فى النموذج والتى تفسر نٌة الشباب للقٌام برٌادة الأعمال 6جدول رقم )  

  
 المتغٌر الفئات

 ذكر
 انثى )الفئة المرجعٌة(

 الجنس

 غٌر متعلم
()الفئة المرجعٌةابتدائى + إعدادى  

 ثانوى عام + معهد سنتٌن
 ثانوى فنى

 جامعى فأكثر

 مستوى التعلٌم

 المستوى الأول)الفئة المرجعٌة(
 المستوى الثانى
 المستوى الثالث
 المستوى الرابع

)الأغنى(المستوى الخامس  

 مؤشر الثروة

15-11  

22-24  

 )الفئة المرجعٌة(25-21

32-35   

 فئات العمر

 المحافظات الحضرٌة
 محافظات وجه بحرى
 محافظات وجه قبلى

 محافظات الحدود)الفئة المرجعٌة(

 محل الإقامة

 ()الفئة المرجعٌةنعم
 لا

 خبرة العمل السابقة حتى أثناء فترة الدراسة

 العمل بأجر
 العمل الحر أو العمل لحسابه

للعائلة العمل بدون أجر  
)الفئة المرحعٌة(لا ٌعمل وٌبحث عن عمل  
 لا ٌعمل

 

 الحالة الوظٌفٌة الحالٌة
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( نتائج الإنحدار اللوجستى لنٌة رٌادة الأعمال بٌن الشٌاب المصرى7جدول رقم )  

 

 B S.E. Sig. Exp(B) 
95% C.I.for EXP(B) 

prob. 
Lower Upper 

 تجربة العمل السابق
.757 .002 0.000 2.131 2.121 2.142 68.1% 

 فئات العمر

  
0.000 

    

15-19 
.294 .002 0.000 1.342 1.336 1.347 57.3% 

20-24 
.032 .002 0.000 1.032 1.029 1.036 50.8% 

30-35 
.050 .002 0.000 1.051 1.047 1.055 51.2% 

 محل الإقامة

  
0.000 

    

 المحافظات الحضرٌة
.968 .006 0.000 2.632 2.601 2.664 72.5% 

 محافظات وجه بحرى
.453 .006 0.000 1.574 1.555 1.592 61.1% 

 محافظات وجه قبلى
.657 .006 0.000 1.929 1.907 1.952 65.9% 

 مؤشر الثروة

  
0.000 

    

 المستوى الثانى
.332 .002 0.000 1.393 1.387 1.399 58.2% 

 المستوى الثالث
.262 .002 0.000 1.300 1.294 1.305 56.5% 

 المستوى الرابع
-.011 .002 .000 .989 .985 .993 49.7% 

 المستوى الخامس)الأغنى(
-.028 .002 .000 .973 .968 .977 49.3% 

 الجنس )ذكور(
.391 .002 0.000 1.479 1.474 1.484 59.7% 

 حالة العمل الحالى

  
0.000 

    

 العمل بأجر
.813 .003 0.000 2.254 2.241 2.268 69.3% 

 العمل لحساب النفس
-.871 .003 0.000 .418 .416 .421 29.5% 

 العمل لحساب العائلة بدون أجر
.768 .004 0.000 2.155 2.137 2.174 68.3% 

 لا ٌعمل
.873 .003 0.000 2.394 2.381 2.407 70.5% 
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رٌادة الأعمال بٌن الشٌاب المصرى( نتائج الإنحدار اللوجستى لنٌة 7جدول رقم )ربثغ   

 
 المستوى التعلٌمى

  
0.000 

    

 غٌر متعلم
.128 .003 0.000 1.137 1.131 1.143 53.2% 

 ثانوي عام +معهد سنتٌن
.173 .003 0.000 1.189 1.183 1.195 54.3% 

 ثانوي فنً
.038 .002 .000 1.039 1.036 1.043 51.0% 

 جامعً فأكثر
.182 .002 0.000 1.199 1.194 1.204 54.5% 

Constant 
.455 .004 0.000 1.576 

   

Model Chi-Square 
57158.344 

      

-2 Log Likelihood 
17569664.060

a
 

      

Overall Percentage 
90% 

      

 

 

 

 يهحٕظح:

 

 .رًيع انزذأل تى إعذادْا تٕاسطح انثاحخح
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 دوافع المهاجريين الحاليين والعائدين في مصر  

  3، أيمن زهري2عبدالرؤف ، ومحمد عبدالمنعم1محمد مصطفى حسن
 المقدمة

 هجتللتلت تللالةللةهلدلهايتم ملل ةلهج   حللألل  جحلل  للتمثللالهجرةلللدلهجة جحللألم للةلميللالهجارلل ح لهجمثلل لد

جع جملأل هجتلتلحت ولتل تحةلألجرل لفلت ل هجة جحألخ ةألفتلظالهجت ةهلهجع جمتل  ل لت لحلللوحل ةلهجتةل لدل ه

هج ة ةل تخفحفلهجاحل ةللىلالهجعلىتل  لرلأللا ملهلمل هاهلفل جرةلدلهجة جحلألتعتةلللظل يلدلةحم ةلهفحلأل

 هةتم لحللأل هوتةلل ةحألتتللكثللةاللرالمة اللللةع همللالةهخىحللأل خ لةحللألرللةح  محرح ةلعلل  لهجعمللالهجم ىحللأل

ل.ة الهجملعىألم لهجمعتاةىأ هجة جحأ،لرم لتتكثللة جظل فلهجعح عحألع هءلجى
،ل6002  ةالل لل للةدلتاللةحللجىمةلللححيلهجماحمللحيل هجعلل مىحيلة جخلل لالملليل هوللتلةح  لل ةلتعللةهةل

مىحل يلمل ه يلل9.3 هجةح   ةلهجل لهة لمليل رهلدلهجخ لةحلأل  رهلدلهجال علهجع مىلأل هجرةللدلةىل لللةةيال

دلظلل يلدلللرللحألفللالهجمةتمللتل(هل ة جتلل جتلجللالتعللةلهجرةللل6003يةلللدلماوتللألالةللةهجرلحال مخللل ي،ل

هجمةلعلةعلةلميلتلىلىلةل مةلة ةلمالل ل  لو محل  لمعلتمله لممل لحعلت  لمعلهل رلتل علتلهتحةحألو محلأل

جىرةلدلالحمريلةح غتر ل ت فحذي ل الرةرءلميل عتلهتحةحألو محألملال مامالجتخ لح لهجمل هلةلهجةاللحأل

ت هفللةح   ةلةوحاأل م ثاألليلهجظ يلدلمم لحامالل ت محتر ل  عتخةهمر لهلإعتخةهالهلمثال ذجكلم لحعتىرا

ة هفتلهجمل ةلدل هجع ةدله هةلهر لجرذ لهليمحألو الهجةر رلهجملرريلجىتعةئألهجع مأل ها ة ءلة جتع  يلملتل

ميلخلاالهجتع  يلمتلهجمف رحألها ل ةحأ،لل6009هج رهلهةلهجمع حألة جرةلدللةت فحذلمع لهجرةلدلهجة جحأل

 هجتع  يلهجة جت،لة ة  لهلمالهجمت ةدلجىعر ي،لم ظمألهجة ألهجع جمحأ،لهجم ظمألهجة جحألل رهلدلهجتخ ح 

ثل دلمعى م تحألجىة  ثحيل هجةهلعحيلجىتعللفللىلال جىرةلد،لهجمف رحألهجعىح للجلاةئحيل،ل حعتةلليذهلهجمع 

 لةلللة هفتله للل هالهجرةللللدلهجخ لةحلللأل خة ئةلللر لةةلللفألل ملللأل ة هفلللتلهجمرللل ةلحيلهج للل جححيل ما ل ترللل

 هجمر ةلححيلهجع ئةحيل يذ لهجةلهعألتعتةللم   جألميلهجة  دلفالهجتعلفلللىالتىكلهج ا أل

                                                           
1
 القاهرة جامعة الإحصاء معهد – مساعد أستاذ 
2
 بمعهد الدراسات والبحوث الاحصائيةوطالب ماجستير إحصائي بالجهاز المركزي لمتعبئة العامة والإحصاء،  

 رئيس الجمعية المصرية لدراسات الهجرة . 3
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 . مشكلة الدراسة1

تتمثلللللالمالللللرىألهجةلهعلللللألفلللللالللللللةالمعلفلللللألهاختلافللللل ةلهج علللللةحأل هجمع  حلللللألةلللللحيلة هفلللللتل 

مرلللل ةلحيلهجمرلللل ةلححيلهج لللل جححيل هجع ئللللةححيلملللليلهجرةلللللدل،لةمع للللالي لللل كلهخللللتلافلةللللحيلة هفللللتلهج

هجة للللدلل ةلللللهءلللللليلة هفللللتلهجمرلللل ةلححيلهج لللل جححيل تللللال6000/ل0/ل0هجع ئللللةحيلهجللللالمةللللللوةللللا

ل حمريلةح غألتىكلهجمارىألفالهجعاهالهجت جال:ل6009ل ا

 هيالي  كلفل لمع  علةحيلة هفتلهجمر ةلححيلهج  جححيل هجع ئةحيلميلهجرةلدل ةا  لجخة ئةرال -
 . الدراسات السابقة2

جةلهع ةلهجة جحألهجتتلت   جةلة هفتلهجرةلدل هجع ةد،لرم لت   جةلفتلمةللةلهع ةلي  كلهجرثحللميله

لها ة ءل لمةررد لت فلي  لةح   ةلذهةلمعت علتةمحعت للىا لهلتمة لةعرر  لمي ل ا لج فملهجارحأ مخلع

ةارالالحعم لةرثحللميلهجتفةحال هجتعم لفتلةلهعألخة ئصلهجمر ةلحيل تكثحلي للىالة هفتلهجرةلدل

لةدهم لهجع 

 ل لعمحأ، لاهجععة ت، ل0339ةلهعأ   لةلل"دوال للهجرة الدولٌة للعمل فً حالة مصر":(

هجةلهعأل م ذة ل ظلح لجالحللمىحألهتخ ذلهجالهللة جرةلدللىالمعت علهجفلةلفتل وةلهيتمةلفحهل

هغىبلهجةلهع ةلهجخ ةألة جرةلدلةتاةحللهث لي للىالمعت علهجمةتمتلهجمةليل هافلهةهل و مةل

ةتاةحللهجم ةةهةلهجةحم ةلهفحأل هاةتم لحألاتخ ذلهجالهللة جرةلدلميلةحيلهجا علهجع مىألهجةلهعأل

هل هعتخىةةلهجةلهعألمةم لألميلهج ت ئجلم ر لميل0391 جالل0391فتلمةللخلاالهجفتلدلميل

ه تم اليةلدلهافلهةلحت  وصلمتلهلتف علهجةخالهجمت وتلهج ة اللىحهلفتلمةل،ل الميلهجةلهعأل

ةلمحر لهلتف عله تم اليةلدلهافلهةلحرحةلة جلغالميلت  وصلهجةخالهجمت وتلهج ة الهعتخىة

هجةخالهجمت وتلي ل ت الجتف لالل مىالهج ىبل هجعلضل  تحةألجت  وصللهجالىحهل هلةعةلذجكل

هج ىبلفتلفتلدلهجةلهعأللىالهجعم جألفكيلهجةخالهجمت وتلة جت جتلم خفضهلرم ل ةةةلهجةلهعألميل

محلالميلها  دل جالهجرةلدلهجة جحأ،ل ت  وصله تم الهجرةلدلمتلهالم للهجرةحلد،للهجذر للمرثل

 تلتفتله تم اةلهجرةلدلةحيلهجفئ ةلهجع مىألفتلهجمريلهجعىمحأل هجف حأل ها ت ال هج االمرةللم هل

 ما ل ألة جفئ ةلهاخلعه
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 جةلهعألهجعلاوألهجةةجحأل  واةلهل"هجرة الشباب الدولٌة والتنمٌة":(ل6003ةلهعألا م ا،لمةةد،ل

ةحيليةلدلهجاة بل هجت محأ،ل ملام ليذ لهجرةلدل م ةةهتر لجةعلهجاة بلهجعلةت،ل وح مل ةمر ل

هج احاتل ل همالهجةفتل هجةذب،لرذجكلهجع همال هلآجح ةلهجةهفعأل هجة ذةألجىرةلدلهجة جحأل هجلاعل

ل يةفة لهجاة بل هجت محأه لجرةلد لهجمختىفأ ليةلدلل هجت وع ةلهجمعتاةىحأ لللاوأ لم  واأ ميلخلاا

ل لة جت محأ ل ت رح ل هجاة ب لة جت محأ، لللاوتر  لفرا ل ة جت جت لجىرةلد لهجت م ي لهجةعة للىا هجتلرحر

هجفلصل هجت ةح ةلةم لتترم هلميلآث لل حة ةحأل عىةحأللىالهجمر ةلل مةتمعهللررةلهجمع جةأل

لفىع حيل لجة  ي،لع لح ، لهللةي، أللىالهجةح   ةلهلإ ة ئحأل هلتمةةلهجةلهع،لىالة المةل،

لهجةح   ةلهج   حأل لهجمت  أ،ل ذجكلميل هوتلو هلة هجتةمعحأللىالهجمعت علهجا ليلجة الهجةلهعأ

لت   جر ل لح ةلت ل ة جت جت ل تعاحةه  لت  ل   لمرثل لظ يلد لهجرةلد لمي ل جا لهجةلهعأ لخىةة  هجة جحأه

 متل هجة جتهلة لحاألا مىأل  رجلذ لمةع ةلا مىأللىالهجةعحةلهج   تل هلإوىح
 ل ل6003ةلهعألاريليل مخل ي،  تحةألل"إتجاهات الشباب المصري حول الهجرة لأوروبا":(

جىتع  يلهجة جتلو الو  علهجرةلدلة رهلدلهجا علهجع مىألمم الميلوةالهج ر مألهاح  جحألتالت فحذل

ل وح ملمةعل لم تظمأ لغحل ليةلد لهجمر ةلحي لخة ئصلهجمةلححي لجىتعلفللىا لمحةه ت مع 

حرالة ا ئ ل مخ  للهجرةلدلغحللهجم تظمألةم لحامالهلإتة للة جمر ةلحي،ل ذجكلجىمع لةدلفتل ل

ل هجماعع ةل لهج ر محأ ل غحل لهجةر ةلهج ر محأ لةحي لهجتع  ي ل لح  للي ل للامحأ ل ع ئا  لةهة

لهجخ ةأل لهجمف يحا لمي لجةحر  للىالم  ل هجتكثحل لهجفئ ةلهجمعترةفأ ل جا لجى ة ا لهجمختىفأ هلإللامحأ

ل هاعر ةلحأ،لة جر لهجا يلد، ل، لم  فظ ة لثم  حأ لفت لمحةه ت لمع  ل ةلهء لتا لذجك ل جت اح  ةلده

لما ةىأل لهجمحةه حأ لهجةلهعأ لمي ل تا ل هاوةل ل هجفح ا، ل هجةورىحأ، ل هجالوحأ، ل هجللةحأ،  هجم  فحأ،

لل0556 لمي لهجعملحأ لهجفئأ لفا ل ت ئجلل10هجالل09ا ة  ل ر  ةلميا له لهجةلهعأ ل ةةتر  لرم  ل م  

ل هاعتالهللفتلهجة لح   يلهجع ةد لهجالم ل ة  لهجاة بلهجذحيلحلغة يلفتلهجرةلد لميلغ جةحأ لهعأ

مةللةعةليةلترالهجاله ل ة ل هيلهجةهفتلهاع عتلجرةلدليااءلهجاة بلي لهجة  جأل ل  خف ضل

هاة للفتلمةلل م  ر دلهج م ذالهج  ة ألهلرم لهعتخىةةلهجةلهعألهيل  ةتلهجرةلدلهجمةلحأل

 ر ليلةعرملهج م لهجع ئىتلجىرةلدلةم   تلهفلحاح لة  بلهجة لهءهفلةيلذ
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 م   جألجفرالهتة ي ةلل"اتجاهات هجرة المصرٌٌن فً اٌطالٌا وفرنسا":(ل6003اريليلهحميل

هجمةلححيلا ل ة لهخت لةلهج لوألرلالميلهح  جح ل فل ع لر م ذالاعتالهءل م لهجرةلدليةلدل

لهجة  دللهللىاللح ألغحلله تم جحأل"رلدلهجثىج"هجمةلحأ،ل هلتمةلهجة  دلفتلةلهعت لا ظ ل وة ه

ل جعال لهجرةلد لجرذ  لهجمعتاةىأ لهجة ا لمي لهجتاةحلهةلهجمةىلأ لتف   لفتلمةل لتاةحلهةلهجرةلد هي

  ه ةهلميليذ لهاعة بلهجرةلدلغحللهجاللحألجةعضلهجمةلححيلجة اله ل ة لهجللةحأه
 ل ل مخل ي، ل6009اهجةللت للىالل":بالهجرة الدولٌة للشبا"( لهجتعلف ل جا لهجةلهعأ يةفة

خة ئصلهجاة بلهجلهغبلفتلهجرةلد،لمعة بل م   ترال جالهجرةلد،لةىةهيلهجماةةلهجتالح م ل

لمة ةلل لهجاللحأ، ل غحل لهجاللحأ لهجرةلد لمي لرا لهجاة بلفا للمع ل جحر ، لهجرةلد هجاة بلفا

رةلدلهجة جحأهلهلتمةةلمعى م ةلهج  م حيل جالهجرةلدل  الةىةهيلهجماةةل تةلةألهجاة بلفالهج

هجةلهعألفتلهة ةألهاعئىألهجع ةاأللىالم رجلهجت ىحالهج ةفالجعلضلهجعم ةلهجة لردلجعح ألميل

(لع أ،ل ذجكلة عتخةهال63-09هجاة بلهج  م حيلجىرةلدلم لهجع ة لجرالهجرةلدلفتلهجفئألهجعملحألا

عر يلهجة جالة جتع  يل هجذيلمةله لمةىملهجل٩٠٠٢ةح   ةلمع لهج ااءل هجاة بلفالمةللل ال

متلملررلهجمعى م ةل ةلالهتخ ذلهجالهللهجت ةتلجمةىملهج رلهءلهجمةليهل هاتمالهجمع للىال

ل ل ةمر  لةى  لهجا مت لهجمعت ع للىا لممثىأ لةعح أ لهجاة ب لج  جأ لا ما لميلل٩٢٠٩٢ت ىحا ا ب

هعألمعلدلمعحاحأهل خىةةلهجةلل٩٩٣١٩(لع ألميلمةم عل63-09هجة عحيلفتلهجفئألهجعملحألا

ميلهاعة بلهجةهفعألجىرةلدلجةعلهجاة بلتكتتلجعةال ة ةلفلةأللما،لوىألمعت علهجةخال ع ءل

لهجةخال هاو مأل ل جالهجخ لاليتلرح ةد لجىرةلد لفتل حيلميلهاعة بلهجة ذةأ ها  هالهجمعحاحأ؛

ة جخ لال يتل ت ئجلتاحلل جالت هف لةحيلة هفتلهجخل الميلمةلل لغةألهجذي بل جالهجخ لاهل

م ل ةةةلهجةلهعألميلهغىةحألهجاة بلح م ل جالهجرةلدل جالهجةىةهيلهجعلةحألفتلهجما الهل الثالر

لف ج اح ةلهجمت ةدهل تالهعتحف ءلهاعئىألهجخ ةألةة هفتلهجرةلدل هجع ةدلجمةم لألهجاة بل م لة 

 هجذحيلعة لجرالهجرةلدلميللح ألهجمع ه
 ل لعر ، لامت جت، ل6001ةلهعأ مثىةلم   جأللخلٌة على الفقر فً مصر":"تأثٌر الهجرة الدا(

اثلهءلهجمرتةألهجمةلحألةةلهع ةلجتفعحللة هفتل م ةهةهةلهجرةلدل ه عر ع تر للىالهجمعت ح ةل
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هجمختىفأهل هلتمةةلهجةلهعأللىالهفتلهضلتمثحالهجرةلدلهجةهخىحألم ةلهجعةالهجمرمألمم الهافلهةل

لهجفالهل ه لتمةةلهجةلهعأللىالةح   ةلتتةعحألجةلهعألجلفتلمعت علمعحاترال هجخل الميلةهئلد

 .هجظ يلدلميلمع لخة ئصلع  لهجعمالهجمةلي

 ل ل مخل ي لا عي أدلة  :( "الهجرة الدولٌة وعلاقات الفقر والمكان فً مصر6002ةلهعأ

لهختةلةلةلهعألفلرحألهالتة  لةحيلهجرةلدلتطبٌقٌة من مسح الدخل والانفاق والاستهلاك" :

لميلخلا ل هجفال لجىرةلدلهجة جحأ لمرثللللرأ لمفلهةي  لحر ي لهجفاحلد لهاعل لمي لفلرحأ لهختة ل ا

%لميلةح   ةلمع لهجةخال ها ف  ل50هجة جحألما ل ألة اعللغحللهجفاحلدهل هعتخةمةلهجةلهعأل

ل لهجفالل6006/6009 هاعترلاك ل عب لةحي ل لةحأ لللاوأ ل ة ة لهج ر ئحأ لهج ت ئج ل مظرلة ،

لحألهةم الة يلميلحر يلذجكل م لل اللىالر فألم  فظ ةل هجرةلدلهجة جحأللىالمعت علهجةمر 

لا م  فظأ(ل حدلجالت ةالهجةلهعأللىالةائاللىالمعت علرالم  فظأللىالل69هجةمر لحأ

  ةده
ل ت ىحال لجةلهعأ لة جخ لا لمةلة لهجتت لهجةلهع ة لمي لهجعةحة لفر  ك لهجمةلحأ لهجةلهع ة ل جا  ة لإر فأ

 هجرةلدلهجة جحأل ة هفعر لمثا:
 ل6003للاةلهعألVelizarova, M دوافع الهجرة، العودة واستمرارٌة العودة: دراسة حالة (ل"

لهجةىل لححيالطلاب البلغار" لجىمر ةلحي ل هجع ةد لهجرةلد لة هفت لهعتاة ء لفت لهجةلهعأ لذيةة ل:
  تحةألجلح بلةح   ةلتعم لةت ىحال مع جةألهجظ يلدلهلتمةةللىالهعى بلهجعح ألغحللها تم جحأل

مفلةدلهلتمةةللىحرالهجةلهعألفتلل90"لفتلةمتلهجةح   ةلهجرتل  ح ل ةى ل ةالهجعح أل"رلدلهجثىج

هجتعلفللىالة هفتلهجرةلدل هجع ةدهل  ةةةلهجةلهعألميللغةألهجع ئةحيل جالهجرةلدلملدلمخلع،ل
ل ل هوتلح لهجع ئىأه لحتىخصلفت لجىل جةحأ لمخلع لملد لم را لهجل جةحأ لمعة بلل ةد لVelizarova مي

ل للىا لجىتلىب لهجتت لهجةح   ة لفتلل هةرتهمارىأ لحعحش لةىل لي لجرا لعةا لهعتعم ا لةلهعته فت
ل له  اهجخ لا لة لإتة ي ةللجفتلد لهجمعل فأ لهجةىةهي لةمع لةد لهجماتلح لهجعةا ل ح فذ لهجع أ، مي

لهوتلحل لالمخللحتمثالفتلهر فألهعئىألخ ةألة جرةلدلفتل هجمفرّىألجىمر ةلحيلهجةىل لححيهلرم 
 ةوح لفتلةىل لح هتعةهةلهجعر يلةارال
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 لا ل"لDavids لHoute, 2014ةلهعأ جوع أو تقدّم للأمام؟ هجرة عودة، التطوٌر وبناء (

لالسلام" لجخة ئص: ل هةرةلل ةا   لهجتت لهاةىحأ لةىةه را ل جا لم ل ة  لمي لهجع ئةحي هجمر ةلحي

ىةه رالةلهل ةلفتلهجم رت،ل مةعلهعتعةهةيال وةلتراللىالهجمع يمألفتلهجت محأل ة  ءلهجعلاالةة

هلةىحأهل هلتمةةلهجةلهعأللىالهجم رجلهجما ليلفتلعةلة اللىالمعت علهجع جالم لةحيلل متل

هل خىةةلهجةلهعأل جاللةالتة  ملتةلةأل6006،ل ةلهعأل  جأللفل  عت يلفتل6009 ل6009

لهجمر ةلحيل لجة هفتلهجع ةدلميلهجرةلد،ل هلتم ةل ة حلةر ةلل ةد لةعةلهجع ةد،ل مع  تلمعاةد م 

لل ةدللفت ل مر  حأ لهعترا ف ل مخحله لخة ئصلهجمر ةلحي، للىا لحت وف ل هجعلاا لهجت محأ ة  ء

له تح ة ةل  مر   ةل لتىةحأ لميلمةال رتلعح ع ةلملائمألرل لد ل لمةلهجةلهعأ هجمر ةلحيه

  .هجع ئةحي

 ةلهعأ (Masja et al., 2014) "" ،فهم التجارب المختلفة لما بعد العودة: دور الإستعداد

لفراللفً المغرب": ٌنالعائد ٌنعودة والتوقّعات العائلٌة للمهاجردوافع ال لهجةلهعأ  عترةفة

تة لبلم لةعةلهجع ةدلهجمختىفألفتلهجمللبل ميمحألفراليذهلهجم ر علفتلعح  لميلهجتة لبلم ل

ل ل ت ئج للىا ل هلتمةةلهجةلهعأ لهجع ةده لميلل11ةعة لمت ّ لأ لمةم لأ لمت لارحفحأ( ل  لحأ ما ةىأ

 ئةحيهل مظرلةل ت ئجلهجةلهعألميلهجعةحةلميلهجمر ةلحيلحا لر يلفتلةلالمو لةرالهجمر ةلحيلهجع

ل جحر ل لهجمر ةل لهجةىة للىا ل حت وفليذه لةذجك لجر  لحعم  لا ل رت لفت لم را لمةم لأ ل ة ة مت

 ةلحيلوةلدللىالت اح لت وع ةلهلعلدلر هاة للهجماةمأ،لف جمر ةلحيل جالهجةلتل الميلموالهجم

ة للي  كللىالعةحالهجمث الهل ة جت جتلفكيلهجةلهعألمرةةللىالميلهجظل فل ظلهلا خف صلهل

ل ة جت جتلفكيل ت ئجلهجةلهعألع يميلفتل لهجع ةده لجفرالمختىفلهجتة لبلةعة لهجماةةلمرمأ فتلةىة

لجةللل ةال لميلذجكل  تحةأ ل ة جلغا لجىع ئةحيلفتلهجمللب، لجىتة لبلهجمختىفأ لهجفرا لمي مرحة

مثالهجة مللخة ئصلهجمر ةللتريلو ةلدللىالةلهعألم رةحألرحفحألتكثحلللهجعح ألفكيلهجةلهعألجا

 هجعملل هجمعت علهجتعىحمتللىال ت ئجلم لتتا  تلمتلل همالمخلعلجتارحال ت ئجلفتلمع للتةلةأل

 .هجع ةدلميلهجرةلدلهجة جحأ
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 نقد الدراسات السابقة
لهيلهجرثحللمليلتىلكلهجةلهعل ةللىالهجلغالميل ة ةلةلهع ةلت   جةلهجرةلدلهجة جحألفالمةللها 

هلتمةةلفالةح   تر للىالةح   ةلتةمحعحأللىالهجمعت علهجم ىال،لهاوىحمحلالله لهجلة جال هيلر  لةلةعلضل

وةلهعتخةمةلةح   ةلت ةاللىحر لميللح ل ةلغحللله تم جحلألهالهيلةح  ل ةلمعل لهجرةللدلهجة جحلألهاة  دل

الحأل هجفللةلهجمرل ةلل  جحل  ل هجع ئلةلمليلهجرةللدلجعح لألح فللةح   ةللىالمعلت علهاعللدلهجمعحل6009ل ال

مم ثىألةةمر لحألمةللهجعلةحأل يذهلم لوةلحع الجرذ لهجةلهعألميلم ث وحألل جحهلجى ت ئجلها ة ئحألهجتال

لتت ةاللىحر ليذ لهجةلهعأل

 . أهداف الدراسة3

لة  لهجالهجتعلفللىالهجفل  ل هاختلاف ةلهج عةحأل هجمع  حأ حيلة هفتلهجمر ةلححيلترةفلهجةلهعأ

لهفالمةللهج  جححيل هجع ئةححيلميلهجرةلدل ةا  لجخة ئةرال

 . اطار الدراسة4

ل  ظله ل ل، ل م ةةهتر  لم ر  ل هجع ةد لهجرةلد لة هفت ل تفعحل لفرا لفا لمفحةه  لهج ظلع لها  ل حعتةل

لف ل، لم ر  ل هجع ةد لميلهثللفالولهءهةلهجرةلد لجر  ل جم  لتىكلهجم ةةهةل تف للاتر  لحتعحيللىالليمحأ ك أ

هجةلهعألهيلتلةةلتىكلهجم ةةهةل ةلةألتكثحلي لمم لحلة لميلهجرل لعل رعر لهم الة  عالهجعح ع ةل

هجخ ةألة جرةلدل،لجحملةرةفلهجتعظحالهاحة ةالم ر ل تة حألتكثحلهتر لهجعىةحألف عبلةالتمتةلهجال رتل

مةم لتحيللئحعحتحيل جال  للهج ظلعلالهاحهجخ  ل هاعتلهتحةح ةلهجخ ةألة جرةلدل،ل لىالذجكلتالتاع

ل(له0  ر مر للىالهج   لهجت جالرم لي لمةحيلة جاراللوالا

 المجموعة الاولى :  

لهلةتل لهجا لهجة هفت لتىك لتاعحا لتا ل وة ل( لت ةت لارمتلحل ل هجع ئةححي لهج  جححي لهجمر ةلححي لة هفت  تمثىر 

لمةم ل ةل  ر رم لر اتتل:ل

 -دوافع ظروف العمل فى مصر : -1
فلصلل-ي ةللةالهللميلة  بلهجعماللل-متع الللللل-رميلمةم لألميلهجمتلحلهةلمثالل ت

لهجعمالةحةدلةة جألهجمرةللهههههل غحلي ل

للةالرف حألهجةخاللل-ت عحيلمعت علهجمعحاألللل– تترميلمتلحلعلل-:دوافع اقتصادٌة  -6
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جىرل بلميلهجما رالل-جىر هاللللل-ةمتلامالهاعلدلاملهفاأل(للل- تترميلللدوافع اجتماعٌة : -9

 هاعلحألهههههل غحلي ل
 همر  حألهج ة اللىالهجىة ءهههل غحلي لل-رعفلهاميلفالمةللللل-تترميلل-لدوافع اخرى  : -1

    :المجموعة الثانٌة

حيلهج لللل جححيل هجع ئللللةحيل هجتللللالل تتمثللللالفللللالللللل مىحيلممللللثلايلهجخةلللل ئصلهجخىفحللللألهجمرلللل ة

لهجع ةدلم ر ل تتمثالتىكلهجع همالفال:تاثللارمتلحللمعتاال(لفالة هفتلهجرةلدل 

ل ةلهجرةلدلل–هجعمللاهج  جالل-هج  علللل-تمثالفالهجمتلحلهةلهجت جحأل:للل-عوامل اجتماعٌة : -0

 ة  بلولهللهجرةلدلللل-هج  جألهجتعىحمحأللل ةلهجرةلدللل-مةدلهجرةلدللل–(ل
 هلم الهاو مأل-لل

ع ةاألل–  علهجعمالوةالهجرةلدلل-ىرةلدلللهجتم حالهجم جالجل-عوامل اقتصادٌة وحالة العمل : -6

 هجعمالوةالهجرةلدلهههل غحلي ل
 (1شكل رقم )

 الاطار النظرى للدراسة

ل

ل

ل

 

ل

ل

ل

ل

 : بمعرفة الباحثمصدر الاطار 

 

 ة هفتل

 هجرةلد

  هجع ةد

 م ر 

عوامل 

 اجتماعية

عوامل 

 اقتصادية

ظروف 

 العمل
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 . فروض الدراسة5

ل-هلتمةةلهجةلهعأللىالمةم لألميلهجفل ضل ةح ر للىالهج   لهجت جال:

لم -0 لتعتةلا لم ر  ل هجع ةد لهجرةلد لة هفت لاهجمتلحلهةلهي لمي لمةم لأ لفا لةهجأ ل يا ل( لت ةت تلحل

ل ظل فلهجعمال ل هاوتة ةحأ لهاةتم لحأ لفالم ةةهةل متلحلهةلهجع هما ل هجمتمثىأ ل( هجمعتاىأ

 ةمةلله
تا الهجةلهعأللىالفلضله هلجحملي  كلفل لمع  علةحيلة هفتلهجمر ةلححيلهج  جححيل هجع ئةحيل -6

 الهرميلهجرةلدلتةع  لجخة ئة
 لدراسة. أهمٌة ا6

ل م فذعل لجىمخ  حي لل     لع فلتر ي ل ت ئةر  لهي ل، لفا لهجةلهعه ليذ  لهجت ةحاحأ لهايمحأ تتلرر

هجةلهمجل متخذعلهجالهلهةلفالاكيلهجرةلدل هجمر ةلحيل تمر رالميلهجتعلفللىالة هفتلهجرةلدل

لجةعلهجمةلححيل هتة ي تر له

 . منهجٌة الدراسة7

ل لفا لهجمرتةا لهاعى ب للىا لهجةلهعأ لهجمف يحالهلتمةة للىا لهجتعلف لةللض لهجةح   ة ت فحل

لهجم ر عل ليذه لت   جة لهجتا ل هجمع ح لهاة  د لهجا لة لإر فأ لهجرةلد لجظ يلد لهج ظلحأ  هجتع لحف

ل هجماالهةلهجتالتالهجت ةالهجحر ل هجتال ةح ر للىالهج   لهجت جال:

له6002،لل0332،لل0392هجتعةهةلهجع الجىعر يل هاعر يل هجم اآةلجلأل هال -مل

لم -بل لهل ها لهجخ لةحأ لل0391ع لهجرةلد لهجخ لةحألل0399، لهجالهجة دلهجتتةعالجىرةلد ة ار فأ

 هل0339 هعتلهتحةحتر لل ال

،ليذهلة ار فألهجالمةم لألميلهجمع حلهاعلحألهجتالل0339مع لهعة بلهجرةلدلهجة جحألل ال -ال

ل لهل ها لمةل لفت لهجة جحأ لهجرةلد للي لهعئىأ لل0332ترم ة لهل6002، لمع  ل رذجك جةخال،

  ها ف  ل هاعترلاكلليلتىكلهال هال
ل وةلهعتخةمةلهاع جحبلها ة ئحألهجت جحألفتلت ىحالهجةح   ةل
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لهجت ىحالهلإ ة ئتلهج ةفالل9-0

لهجت ىحالهلإ ة ئتلهجمتاةالمتمثلالفتلل9-6

  لر لملةت لة عتخةها لهجتة حي ل6ال6ت ىحا لهجمر ةلحيل×( لخة ئص لةحي لهجفل   جاح م

 رةلدلميلمةلل هجع ةدلهجحر له ة هفعرالميل حدلهج
 ههختة للهجفل ضل 

 . مصادر البٌانات8
للل لهجة جحأ لهجرةلد لجمع  ل" لهجةح   ةلهجخ ا للىا له6009هلتمةةلهجةلهعأ ةهللو الهجذعلل"

 – EGYPTال6009لل الهجة جحألهجرةلدلمع لةت فحذل هلإ ة ءلهجع مألجىتعةئألهجملررعلهجةر ر
HIMSل -MEDالهجمت ع لهلةحضلهجة للة الفالهجة جحألهجرةلدلمع حلةل  مجلميلرةرء(
HIMSل لجىعر ي،لهجمت ة لهلمالة ة  لهجة جا،لهجة كلهل ل ةت،لهات  ةلميلمة ةلدلحمثالهجذع(

لهجة جحأ،لهجرةلدلم ظمألهجة جحأ،لهجعمالم ظمألهلآةئحي،لجائ يلهجمت ةدلجلأمالهجع محألهجمف رحه

لة  بلم  األفالهجعلةحألهجة الفالهجا محألهلإ ة ءلمةرردلمتلة جتع  يلهجعلةحهلهجة ال ة معأ

له6003هجمت ع ل ذجكلم ىتلل الل ال 

 هجذعلحرةفل جالت رح لهجعلاو ةلهجتةهخىحألجىرةلدل هجت محألةحيلمةلل هجة جألهجمعتاةىأللل

ل ةلهعأل لهجرةلد ل ة د ل رحفحأ لمم ري، لت وحت ة ل  ا لهجةح   ة لت فحل لة  ب ل جا ل، جىمر ةلحي

ل ول.مةع ةي  لةىلةللح تر  لل30ة لترم ةللةة ل هجتا ل  حدلهيلل5مجفلمعلد هعتم لهةلهعتةح ي

لةةه ف لترتا لجرذهللتهيةهفلهجة د لهجخ ا لهجةح   ة لهعتخةمة ل وة ل هجالمةله لمي ل هجع ةد هجرةلد

مر ةللل ئةلل5095 هجتالةىلةل ةاللح تر لل/ 1/ 2000ل1هجمع لهعتم لدلهجمر ةللهجع ئةلم ذل

ل لهلم ليا لل05ر  ة لةىلع أ لهعتة ةأ لة عةأ ل ذجك لهجخ لا لمي لهجع ةد ل وة %،ل33.0لأفكرثل

ع ألفكرثللل05مر ةلل  جتلر  ةلهلم ليالل5919 هعتم لدلهجمر ةللهج  جتل ةىلةل ةالهجعح أل

ل%ه33.3 وةلهةلهءلهجمع لة عةألهعتة ةألةىلةل
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 نتائج الدراسة
 هفتلهجمر ةلحيلاة هفتلظل فلمع  حألةحيلةجت اح ليةفلهجةلهعألفالهجتعلفللىالهاختلاف ةلهج

ل لمةل لفا لل–هجعما لهوتة ةحأ لل–ة هفت لهةتم لحأ لهج  جححيلل–ة هفت لهجمر ةلحي ل( لهخلع ة هفت

لع علرر ل لهجتا لهج ت ئج لهجةلهعأ لهعتخىةة لهجمر ةلحي لجخة ئصليااء لتةع   لجىرةلد  هجع ئةحي

لل-لىالهج   لهجت جال:

 دوافع المهاجرٌن تبعاً للنوع  -1

ميلهجذر لل،لفال حيلةىلةلتىكلهج عةألهجع ئةحيل%لميلهجمر ةلحيل32جلهيل  هجاله ر ةلهج ت ئ -

لجى  علل%ل39جىمر ةلحيلهج  جححيل  هجال لتةع   لحفعلله تا ئحألهجرةلد  حدلتةحيل ة ةلفل لمم 

مم لحتر لللهلل =Zل271,5،لللP-Value= 0,00مع  علةحيلي تححيلهج عةتحيل حدلةىلةلوحمأل

لترهحة للهيلي  كلهتة   لر يلوةالل ا لهجذر للفالهج وةلهج  جالل را  وةلل1222ا تا ئحأليةلد

ميله تح ة ترال لغةتراللهرثللحلةتليذهلهجالهتة  لة الهجمرةلل ه تح ة ترالجىمر ةلحيلهجذر لل

 فالهعتاةهالها  دله
هجذر للهةلرةل ت ئجلت ىحالة هفتليةلدلهجمةلححيلع هءلهجع ئةحيله لهج  جححيلتةع  لجى  علهيل عةأل -

ل ل  هجا لةىلة لهةتم لحأ لة هفت لةعةب ل  جح   لةحيل92هجمر ةلحي ل عةترا لر  ة ل حي لفا %

%ل ةت ىحالهختة لهةلهجفل ضلةحيلتىكلهج عةتحيلتةحيل ة ةلفل ل99هجمر ةلحيلهجع ئةحيل  هجال

 هلل =Zل78,29،لللP-Value= 0,00مع  عل حدلةىلةلوحمأل
الة هفتلهجرةلدل،لرذجكلةاح ملهاختلافلةحيل  علفل  لمع  حألةحيلة وفال حيلتةحيللةال ة ةل -

 هجمر ةللةة هفتلهجرةلدلجرالميلهجمر ةلحيلهج  جححيل هجع ئةحيل
لهج  جححيل هجع ئةحيل حدل - لهجمر ةلحي ليةلد ل ة هفت لهج  ع لهختلافلةحي ل ة ة ةح ةلهج ت ئجللةا

 لحتر لميل،ل يذهلم(للىالهجتلتحبل2999.8،لل922.2ال=هجم ع ةأ (x2 ال1ر ةىلةلوحمتال

 (ل2اهجةة اللوال
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 دوافع المهاجرٌن تبعاً لسابقة العمل -2

رم لهةلرةل ت ئجلة هفتليةلدلهجمةلححيلع هءلهجع ئةحيله لهج  جححيللةةهفتلهوتة ةعلتةع  لجع ةاأل -

%لميلعة لجرالهجعمالفال39لمىرالوةالهجرةلدلهيل عةألهجمر ةلححيلهجع ئةحيلةرذهلهجةهفتل  هجال

لجىمر ةلحيلهج  جحيل  هجال حيلةىلةلتىكلى %ل ةت ىحالهختة لهةلهجفل ضلةحيلتىكل36 ج عةأ

ل حدلةىلةلوحمأل للP-Value= 0,00هج عةتحيلتةحيل ة ةلفل لمع  علةح رم  لل =Zل58,6،ل

لهجرةلدل لوةا لهجعما لجرا ل جميلعة  لل مأ لةةفأ لهاوتة ةحأ لا خف ضلها ر ع لحلةت لوة  يذه

 ةةفهلخ ةأله
هجرةلدلجميلعة لجرالهجعمالوةالهجرةلدلةحيلهجمر ةلحيلهجع ئةحيل هج  جححيللرذجكلهامللةحيلةهفتل -

ل ل  هجا ل عةترا لةىلة ل حد لمةل لفا لهجعما لظل ف ل79ةعةب ل  هجا ل، ل%59%

 هلل =Zل66,7،لللP-Value= 0,00 ةىلةلوحمألل
لةحيل - لهاةتم لحأ لهجة هفت لةعةب لهجرةلد لوةا لهجعما لجرا لعة  لمي له خف ضل عةأ لتةحي ل حي فا

%ل(للىالهجتلتحبل حدلةىلةلوحمأل69%ل،ل  هجال99 ةلحيلهجع ئةحيل هج  جححيلا  هجالهجمر

P-Value= 0,00ل55,5،لللZ= لهل2،ل يذهلم لح ر هلهجةة اللوالاللل) 
 لفئات العمر عند الهجرة دوافع المهاجرٌن تبعاً  -3

ل - ل  هجا لهي لهج ت ئج ل15ه ر ة لهجع ئةحي لهجمر ةلحي لمي لي ةل % لفته لل يا لهجعملحألهجفئأ

ل  هجال(91-65ا لهج  جححي لجىمر ةلحي لهج عةأ لتىك لةىلة ل حي لفا له تا ئحأل16، لحفعل لمم  %ل

ل لتةع   للجىعملهجرةلد لتةحي ل حد لهج عةتحي،ة  لةا لي تححي لةحي لمع  ع لفل  لوحمأة لةىلة لل حد

لهجالهتة  لة الهجمرةلل ه تح ة تراللل =Zل1.2،لللل ل=P-Valueل0.018 هل وةلحلةتليذه

 ههجفئ ةلهاخلعلهرتللميلل(99-15ة جفئألهجعملحألاحيلجىمر ةل
هيللجىعمللل ةلهجرةلدهةلرةل ت ئجلت ىحالة هفتليةلدلهجمةلححيلع هءلهجع ئةحيله لهج  جححيلتةع  ل -

ىفئألهجعملحألجلهجةهفتلهاوتة ةيلجىمر ةلحيلي لميلمرثللهجة هفتلجىرةلدل،ل حدلةىلةل عةترالتةع  ل

هجةهفتلهاوتة ةيلج فملهجفئألل%ل،لفتل حيلحكخذ96ع أل  هجتلل(99-15اجىمر ةللل ةلهجرةلدل
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%ل ةإةلهءل99ةحيلهجمر ةلحيلهج  جححيلهجملتةألهجث  حألميلة هفعرالجىرةلدل،ل حدلةىلةل عةترال

 z=1.9 حدلةىلةلوحمأللهختة للهجفل ضلةحيلتىكلهج عةتحيلتةحيللةال ة ةلفل لمع  يلةح رم ل،

, p-value 0.029 
ع هءلةحيلهجمر ةلحيلهج  جححيلة والة هفتلهجرةلدل عبلةال ة ةلفل  لمع  حألةحيلتةحيلللرذجك -

 م لهجع ئةحيلميل حدلفئ ةلملم ليالل ةلهجرةلدله

لهج  جححي ة هفتليةلدلهجمر ةلحيللهجعمللل ةلهجرةلدفئ ةلةح ةلهج ت ئجللةال ة ةلهختلافلةحيل -

،لرم لي ل(للىالهجتلتحبل6ه129،لل7ه197ال=هجم ع ةأ (x2 ال1ر  حدلةىلةلوحمتاللهجع ئةحيل

 (2م ر لة جةة اللوالا

 للحالة التعلٌمٌة عند الهجرة دوافع المهاجرٌن تبعاً  -4

لر  ةل  جترالهجتعىحمحأل وةلهجرةلدل%لميلهجمر ةلحيلهجع ئةحيلل50ه ر ةلهج ت ئجلهيل  هجال -

%للمم ل52يل  هجال،لفال حيلةىلةلتىكلهج عةألجىمر ةلحيلهج  جححلالث   يل موالميلة معتل(

لتةع  ل لهجرةلد فل لمع  علةحيلي تححيلهج عةتحيلل ة ة حدلتةحيللجىمل ىألهجتعىحمحأحفعلله تا ئحأ

ل لةىلةلوحمأ للP-Value= 0,00 حد ل ،9.22Z= ل لل لهتة   لي  ك لهي ل لحتر  لمم  ترهحةلمه

ذ يلجىمر ةلحيل وةلحلةتليذهلهجالهتة  لة الهجمرةلل ه تح ة ترالل،للهجتعىحافالرةلدلهجا تا ئحأل

 لهجمعت علهجتعىحمتلهللىاله

ل ةللجى  جألهجتعىحمحألهةلرةل ت ئجلت ىحالة هفتليةلدلهجمةلححيلع هءلهجع ئةحيله لهج  جححيلتةع  ل -

هجمر ةلحيل  جح  لةعةبلة هفتلهوتة ةحألهجمل ىألهجتعىحمحألث   عل هوالميلة معالميلهجرةلدلهيل

ل ل  هجا لة58ةىلة ل عةترا لر  ة ل حي لفا ل% ل  هجا لهجع ئةحي لهجمر ةلحي ل ةت ىحال55حي %

لوحمأ لةىلة ل حد لمع  ع لفل  ل ة ة لتةحي لهج عةتحي لتىك لةحي لهجفل ض لهختة لهة

 هلل =Zل5ه1،للp-value = 0.006ل

لرذجكلةاح ملهاختلافللملل - ل، فال حيلتةحيللةال ة ةلفل  لمع  حألةحيلة والة هفتلهجرةلد

 هج  جححيل هجع ئةحيللهجمر ةللةة هفتلهجرةلدلجرالميلهجمر ةلحي
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لهج  جححيل - لهجمر ةلحي ليةلد ل ة هفت لهجرةلد لل ة لهجعمل لةحي لهختلاف ل ة ة للةا لهج ت ئج ةح ة

ل لةىلةلوحمتا ل حد ل لل9ه299ال=هجم ع ةأ (x2 ال1ر هجع ئةحي لهجتلتحبل8ه279، للىا لىال(

 ل(2هجتلتحبل،لرم لي لم ر لة جةة اللوالا

 لمدة الهجرة دوافع المهاجرٌن تبعاً  -5

ترالة جخ لالم لةحيل%لميلهجمر ةلحيلهجع ئةحيللر  ةلمةدليةل56ه ر ةلهج ت ئجلهيل  هجال -

 حدلتةحيلل،%لل10،لفال حيلةىلةلتىكلهج عةألجىمر ةلحيلهج  جححيل  هجالل الهجالخمعألمل هال

 هللل =Zل9.88،لللP-Value= 0,00 ة ةلفل لمع  علةحيلي تححيلهج عةتحيل حدلةىلةلوحمأل

لهج ت ئ - لهج  جححيلةح ة لهجمر ةلحي ليةلد ل ة هفت لهجرةلد لل ة لهجعمل لةحي لهختلاف ل ة ة للةا ج

لىالهجتلتحبل(للىالهجتلتحبل9ه57،لل99.2ال=هجم ع ةأ (x2 ال1ر هجع ئةحيلل حدلةىلةلوحمتال

 (1،لرم لي لم ر لة جةة اللوالا

 صاحب قرار الهجرة دوافع المهاجرٌن تبعاً  -6

ل - ل  هجا لهي لهج ت ئج ل30ه ر ة ل%لمي ل لهجع ئةحي لفالهجمر ةلحي لها ا لهجالهل لهة  ب ر   ه

ل99،لفال حيلةىلةلتىكلهج عةألجىمر ةلحيلهج  جححيل  هجاللاهجمر ةلل فعه(يةلترالي ه ل،%ل

ل لوحمأ لةىلة ل حد لهج عةتحي لي تححي لةحي لمع  ع لفل  ل ة ة لتةحي ،لللP-Value= 0,00 حد

 هللل =Zل9.88

جة  بلولهللهجرةلدلع هءلهجع ئةحيله لهج  جححيلتةع  لهةلرةل ت ئجلت ىحالة هفتليةلدلهجمةلححيل -

%لفال حيلر  ةل96ةىلةل  هجاللهوتة ةحأهجمر ةلحيل  جح  لةعةبلة هفتلميللاهجمر ةلل فعه(

%ل ةت ىحالهختة لهةلهجفل ضلةحيلتىكلهج عةتحيلتةحيل98 عةترالةحيلهجمر ةلحيلهجع ئةحيل  هجال

 هلل =Zل9.79،لللP-Value= 0,00ل ة ةلفل لمع  عل حدلةىلةلوحمأ
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ة  بلولهللفال حيلتةحيل ة ةلفل  لمع  حألةحيلة والة هفتلهجرةلدل،لرذجكلةاح ملهاختلافل -

 ةة هفتلهجرةلدلجرالميلهجمر ةلحيلهج  جححيل هجع ئةحيلللاهجمر ةلل فعه(لهجرةلدل

لهج  جح - لهجمر ةلحي ليةلد ل ة هفت لهجرةلد لل ة لهجعمل لةحي لهختلاف ل ة ة للةا لهج ت ئج حيلةح ة

ل حدلةىلةلوحمتال لل9ه921ال=هجم ع ةأ (x2 ال1ر هجع ئةحيل للىالهجتلتحبل1ه1186، لىال(

 ل(1هجتلتحبل،لرم لي لم ر لة جةة اللوالا

 للتموٌل المالى للهجرة  دوافع المهاجرٌن تبعاً  -7

ل90ه ر ةلهج ت ئجلهيل  هجال - هلتمةللىال فعهلفالتم حالتةلةأل%لميلهجمر ةلحيلهجع ئةحيل

 حدلتةحيل ة ةلفل للل،%لل20فال حيلةىلةلتىكلهج عةألجىمر ةلحيلهج  جححيل  هجالل،ليةلته

 هللل =Zل27.9لP-Value= 0,00مع  علةحيلي تححيلهج عةتحيل حدلةىلةلوحمأل

ل - لهج  جححي له  لهجع ئةحي لهجمةلححيلع هء لهجم جالجىرةلدهةلرةل ت ئجلت ىحالة هفتليةلد لجىتم حا

لةعةبلهجمر ةلحيلميللاهجمر ةلل فعه( %لفال حيل62ةىلةل  هجالللهاوتة ةحأة هفتلهج  جح  

ل ل  هجا لهجع ئةحي لهجمر ةلحي لةحي ل عةترا لتىكل89ر  ة لةحي لهجفل ض لهختة لهة ل ةت ىحا %

رم لي للل =Zل28.9،لللP-Value= 0,00هج عةتحيلتةحيل ة ةلفل لمع  عل حدلةىلةلوحمأل

 (1م ر لة جةة اللوالا

 التوصيات

لهجة جحأللىالهجة جألتاةحتله - لجىرةلد لهجةلهع ةل هاة  دلهجمتخةةأ لة لةهة جة  ثحيللىالهجاح ا

 حدلتعةلظ يلدلمةتمعحألملرةأل متعةدلهاةع ة،ل ي لميلاك هلهايتم الة جةلهع ةلها ة ئحأل

لهجمةلححيلهجمر ةلحيل لحخصلهلةهة لجىمةتمتلهجمةلعلفحم  ل ممثىأ جى ة اللىالةح   ةلةوحاأ

  ةلهجمر ةلحيلةارالة لعهة جخ لال ذجكلةلةةلةح   
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ت فحللفلصلهعتثم لحألجىمر ةلحيلهجع ئةحيلع هءله ا ءلار ةهةلت محيلة جة اللتةفتلميلهجخ لال -

ليذ ل لمي لهاوتة ة لهعتف ةد ل ة جت جت لة جخ لا ل يا لهم هجرا لهعتثم ل للىا لحاةعرا لمم  ة وع  

  ههجت  حلاةلفتلهاوتة ةلهجلعمت

ل - لهجمت ع  لهجتعىحا لغىةأ لمي لهج  جححيلة جلغا لجىمر ةلححي لهجتعىحمت لهجمعت ع للىا لهجمت ع   ف  

لةمر لهةلل جحألتمحرةلة  تر كلخ لةتلع لةل  هجع ئةححيلفك هلالحمريلتة يالتمتتل عةألم را

لىال م ي ل ي لم لحت ىبلة  ءلل هة لمتلهة  بلهجمر لهةلم رالجلاعتف ةدلةر لفتلهجمال ل ةل

ل ر  ج ةتلل جتله لت ت الجمعت عل ةهليل ه تلهفتههاوتة ةحألع هءلهجتتلتت مالمعت علت

 المراجع

(هلة هالجىرةلدلهجة جحألجىعمالفتل  جألمةلهلةلهعألةرت له ،ل2999هجععة ت،لعمحأ؛لم م ةهلا -

لمعةلهجةلهع ةل هجة  دلها ة ئحأ،لة معألهجا يلدهلمةله

لا - لمةةده ل1229 م ا، ل هجت محأ لهجاة بلهجة جحأ ليةلد لولهءهةلاة ةحأ:ل»هجفلصل هجت ةح ة«(ه ه

ل ل ا  لها ع يل هجةحماله حأ لملررلهللاا لهجة ج ، ل ه ىرا لهةمىتمعحأ لل–هجت محأ -278اممه

 ه128

(هل تة ي ةلهجاة بلهجمةليل  الهجرةلدلل ل ة هلو  علهجرةلدل1229الهخل يريليلهحمي؛ل -

 ة رهلدلهجا علهجع مىأه

(. ورقة عمل عن واقع إحصاءات الهجرة 2009حميم )مديحة عبد ال محمود عبد الكريم، عبد الله عبد الرازق و -

فى جمهورية مصر العربية. مقدمة إلى ورشة العمل التدريبية حول إحصاءات الهجرة الدولية التى  الدولية

 بالقاهرة. 2/7/2009-30/6تنظمها المجنة الاقتصادية والاجتماعية لغرب آسيا ) الاسكوا( خلال الفترة من 

لهجعحة؛لهجر ،ل  هاهللةةهجم عا؛لةلاالهجةللت،ل  ةحأهلملعت - ؛لمظى ا،ل رىأهلرم ا؛للح ة،لمر ه

(هلهجرةلدل1229هجةحي،لم مة؛للةةهج ي ب،لفرلهة؛لم مةي،لملفةل هجعالي،لف  مأهلم مةهلا

-2هجة جحألجىاة بهلمةىألهجعر يلة  دل ةلهع ة،لهجةر رلهجملرريلجىتعةئألهجع مأل ها ة ءهل

 هلمةله92
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" ررألهجة  ب:لتاةالل1229(هلتالحللهجت محألهجةالحأل1229تلجلإمالهجمت ةدهلاهجةل  مجلهلإ م ئ -

 ةاليلفتلل جالمت  ع"هل ح ح لكه

 هلمةله1229(هلمع لهجرةلدلهجة جحأل1229هجةر رلهجملرريلجىتعةئألهجع مأل ها ة ءهلا -

،لمعرةل(هلتكثحللهجرةلدلهجةهخىحأللىالهجفاللفتلمةلهلةلهعألةرت له 1229مت جتلعر لم مةهلا -

 هجةلهع ةل هجة  دلها ة ئحأ،لة معألهجا يلدهلمةله

لمة فا - لال،لم مةللععةلو ةحال،ريليلمحميل، عيلم مة لم مةه لهجرةلدل1226لةةهجم عا (ه

لميلمع لهجةخال ها ف  ل هاعترلاكهلل:هجة جحأل للاو ةلهجفالل هجمر يلفتلمةل لت ةحاحأ مةجأ

 هل1226ةحعمةللل8 جالل5ة  دلهجعمىح ةلميلجلإ ة ء،للى الهج  عبل ل52هجماتمللهجع  يل

لا - لعى  يه لخ جة ل  فمةلل1226لةةهجعرحر لهجةخ ا لات لحخ لهجما تاه لم ع لأ لهجة هفته (ه

1226:

http://www.moqatel.com/openshare/Behoth/Mnfsia15/Dawafeia/sec01.do

c_cvt.htm.) 

- Masja van Meeteren, Godfried Engbersen, Erik Snel and Marije Faber 

(2014). Understanding Different Post-Return Experiences The Role of 

Preparedness, Return Motives and Family Expectations for Returned 

Migrants in Morocco. CMS, 2(3): 335-360. 

- Velizarova, M (2009). Motivation for Migration, Return and 

Sustainability of the Return a Case Study of Bulgarian Student Mobility. 

Regime Change and Transitions across the Danubian Region, 1989-2009, 

153-164.  

- Houte, M. van and T. Davids. (2014). Moving Back or Moving Forward? 

Return Migration, Development and Peace-building. New Diversities, 

16(2) (Special issue: Migration and Development: Rethinking 
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Recruitment, Remittances, Diaspora Support and Return, edited by Ninna 

Nyberg Sørensen): 71-87. 
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 ( 1 )جدول
 تهمطبقا لدوافع هجرحسب خصائصهم مهاجرٌن العائدٌن والحالٌٌن للالتوزٌع النسبً 

لالمهاجرٌن الحالٌٌنلالمهاجرٌن العائدٌن البٌــــــــــــــان
دافع ــــــال        

 الخصائصرة ــــــجـــلله
ظروف 

العمل فً 
 مصر

دوافع 
 اقتصادٌة

دوافع 
 اجتماعٌة

دوافع 
 أخرى

النسبة 
 الاجمالٌة

% 
d.f  1ر

 

ظروف 
العمل فً 

 مصر

دوافع 
 اقتصادٌة

دوافع 
 اجتماعٌة

دوافع 
 أخرى

نسبة ال
 الاجمالٌة

% 
d.f  1ر

 

لللللللللللللل النوع
 81090 8 =< :99= =19< ;9<< 95<< =99<08 8 96.2 895< =9=8 >9<< 95<<لذرل
   1.7 :0:9 95< 199 =19   3.8 =9; 095; 198 =19لم ثا

               سابقةالعمل قبل الهجرة

 0198> 8 81.8 ;19; 90<; 599< ;9=: 9090: 8 90.6 =9<= 9995 =9;< =9=>لعة لجهلهجعما

   18.2 99<8 <819 ;9> 9099   9.4 0195 =9:: 895 5095لجالحعة لجهلهجعما

              لفئات العمر عند الهجرة

   42.3 <9>9 90:; 91=8 9895   36.2 8599 9591 >899 95<8ل51-42

   42.0 =889 95=5 9899 <999   44.0 91>8 :9;8 90;9 =909ل41-42

 99>59 :0 11.8 :0:9 590 ;099 98= ;5099 :0 14.4 >9;0 <9= :0:9 0898ل41-22

   2.7 099 ;19 895 ;59   3.1 =59 <59 =59 =99ل21-12

   0.3 - 195 198 199   0.9 ;99 >59 :19 >19ل11-42

   0.9 099 =89 :19 >19   1.3 :9; 91> 199 195لفكرثلل41

عند  الحالة التعلٌمٌة
لالهجرة

              

   18.5 0098 >9>0 5090 0598   23.1 =089 <019 95>5 ;9>0لهوالميلملةهةي

 <9<09 < 6.3 =99 >9= 91> :89 =99>0 < 6.4 =089 90: :9; ;9:لملةهةيل هوالميلث   ع

   57.3 191: <9:: 98=: 91;:   53.8 9099 098: =99: >89:لث   يل هوالميلة معا

   17.9 <889 >9>0 >089 95=5   16.7 8091 >859 :009 5890لة معالفكلىا

   4837 0> 59: 80:9 ==01   2712 <: >09 :518 0>9لهجعةة

 ، الجهاز المركزي للتعبئة العامة والإحصاء، مصر.3102المصدر: محسوب بمعرفة الباحث من بٌانات مسح الهجرة الدولٌة 
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 (2)جدول  

 طبقا لدوافع هجرتهمحسب خصائصهم والحالٌٌن  مهاجرٌن العائدٌنللالتوزٌع النسبً  

 المهاجرٌن الحالٌٌن المهاجرٌن العائدٌن البٌــــــــــــــان

دافع ــــــال        
ظروف  رة الخصائصــــــجـــلله

العمل فً 
 مصر

دوافع 
 اقتصادٌة

دوافع 
 اجتماعٌة

دوافع 
 أخرى

النسبة 
 الاجمالٌة

% 
d.f  1ر

 

ظروف 
العمل فً 

 مصر

 دوافع
 اقتصادٌة

دوافع 
 اجتماعٌة

دوافع 
 أخرى

النسبة 
 الاجمالٌة

% 
d.f  1ر

 

لللللللللللللللمدة الهجرة

   16.4 <9;0 91=0 95;0 95;0   11.3 5595 95;0 :019 91<لهوالميلع أ

   41.1 =919 <9>9 90<8 >989   56.1 191: =9;: 91:: 090;ل1ل–ل5

 9991 05 22.3 <9< <519 5895 5090 98>: 05 18.6 <089 :519 ;9=0 98=0ل51ل–ل1

   10.3 :0:9 95= 0091 <9=   6.2 ;99 ;89 =9; :9:ل51ل–ل51

   9.9 <9;0 91: :019 0190   7.9 98< <59 90< 90;لف رثلل-ل51

              لصاحب قرار الهجرة

   93.6 199> 95>= 91;< 098<   86.7 =9>> ;599 <9<> 95;=لهجمر ةلل فعه

 <8159 < 1.3 :9= 99> :19 199 95;=55 < 8.2 0195 <19; <19 >19لم لهجخ حب/دهجر ا/دل

   2.0 0098 991 095 <59   2.6 99> :089 >19 >09لهلة  ءل هلو لب

   3.0 <9< 098 598 99:   2.5 ;99 091 :19 0099لة  بلهجعما

              لالتموٌل المالً للهجرة

 :98: 3 60.7 590: ;59; 190; 590; 95== 8 80.6 =9>> >.<> 990= 90>;لهجمر ةلل فعه

   39.3 <9>9 99>8 <9<8 <9>8   19.4 5595 5198 <0:9 <859لمخلع

   4837 0> 59: 80:9 ==01   2712 <: >09 :518 0>9لهجعةة
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