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IT1-2- Recommendations

Serious improvement must be taken into consideration in order to letting
those disadvantaged girls catch up what they left. The recommendations
would be as follow:

The coverage of basic education, improved drinking water, adequate
sanitation facilities and health services must be achieved and
expanded to cover the most disadvantaged people in rural Upper

Egypt.

1

2- Prohibiting dropping out of schools especially for girls in rural areas.
3- Increasing the number of schools especially in rural areas.

4- Urging civil society and international doners to participate more in
increasing the number and quality of schools.

5- Increasing the governmental financing in rural area to develop and
_improve the lives of their population.

6- Increasing financing without equity will not benefit the most
vulnerable and disadvantaged groups.

.7- Expanding in establishing literacy classes to help those who are out —
of — school and trying to reach young married women.

8- Increasing the researchers on young people and trying to understand
' what they are really want.

9- Increasing sports infrastructures for male and female as equal.

10- Enforcing the laws that deal with the necessity of having birth
- certificates and lD cards, and eliminating under age married and drop
out of schools.

11— Exposuring to mass media especially TV can be used in favour of
promoting some issues especially education and health.
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I1I- Conclusions and Recommendations

IT1-1- Conclusions

Despite of the national policy efforts, Egypt faces continuing and sometimes
widening disparities between its urban and rural populations in education,
health, social and economic indicators.

The situation is even worse for girls who are at greatest risk of being
uneducated while they are only at their second cycle of their ages. Those
girls have not had access to some simple rights of citizenship. According to
Ishraq, about 43.3 % of those girls didn't have birth certificates. 91.7 % of
them didn't go to either Qutab or kindergarten. The reasons for not going
them to school were family didn't agree, girls education is not important for
the family, family cannot afford their education cost and there are too much
house work. :

According to Ishrag, 47.3 % of the girls are circumcised, 78.3 % of them
think that circumcision is necessary for girls, 78.9 % of them are going to
circumcise their daughter.

On studying the factors that affect the occurrence of the event (the girl

~wants to go to school or not). It seems that the girls are most likely want to
go to school according to knowing some basic reading and counting skills,
playing sports, watching TV, going to health unit, satisfying with her life, and
if she ever worked the odds ratios suggest that dealing and communicating
with people at these places (women club , work place, health unit and
literacy classes) are encouraging girls to be educated. The same is true for
the two models. While the peers and family effects didn't show any
influence.
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1 | She attends literacy.

-6.091 "~ 0.839 '0.000 0.002 0.0
classes

2 | Highest education a boy

2.167 0.597 0.000 8.731 0.90
should have

3 | She knows how to make
cheese and butter

4 | She knows the Markaz
of her village

3.254 1.249 0.009 25.907 0.96

-1.655 0.619 0.008 0.191 0.16

5 | There are clubs in her

. 1.437 0.513 . | 0.005 4.208 0.81
village.

Percentage of correctly classified cases is 91.3 %
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11 | She work outside home 0.917 0-447 0.04 2.502 0.71

12 | Washing machine is

. 0.986 0.498 0.048 2.68 0.72
available

13 [ The best age for girl to
marry ‘

0.071 0.035 0.043 1.074 0.52

14 | The best age for boy to
marry

15 | Best way to choose bride 1.062 0.329 0.001 . 2.89 0.74

16 | Person who responsible
for financial responsibility

0.048 0.016 - ~0.002 1,049 0.51

-3.573 - 1.026 0.000 0.028 0.03

17 | Person who buys food -0.574 0.277 0.038 0.563 0.36
18 | Person who fetches water -0.463 0.225 0.04 0.629 0.39
19 | She heard about Urfi

. -1.398 0.449 0.002 0.247 0.20
marriage

20 | Physical changes -0.412 0214 | 0054 | 0662 0.40

happen to girls
21 | Happened to her 0.909 0.447 0.042 . .2.482 0.71
22 | She menstruates -1.356 0.398 0.001 0.258 0.20
2 3:’;:;‘;‘”5 about 0896 | 0440 | 0041 | 2451 | 071
24 | Her family reaction

e -0.297 0.138 0.031 0.743 0.43
towards her opinion .

25| She feels she has no

0.392 0.141 0.005 1.479 0.60

value

26 | She knows her -1.232 0.508 0.015 0.292 0.22
governorate

27 .Mazou?'can marry her 0.049 0.022 0.026 1.05 0.51
in specific age

28 | She can write her 1.634 0.363 0.000 5.125 0.84

brother or sister name

29 | Her mother can read
and write

Constant -58.11 80385.03 | 0.999

-0.418 0.143 0.003 0.658 0.40

Percentage of correctly classified cases is 81.8 %
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3-The factors affecting either the girl went to literacy classes or not

According to table (6) about 41 variables were entered the model, only 29
variables were statistically significant. Gir_lt's‘, most likely went to literacy
classes according to variable, she knows-how.to make agriculture work, she
went to health unit, she ever worked, she.works outside home, if washing
machine is available, she went to Qutab, she had some physical changes,
she know about sexual transmitted diseases and if she feels that she has no
value. While the rest of variables have the lowest probabilities.

The percentage of correctly classified is 81-% which is a very good indicator.

The same trial has made to this model by reducing the variables entering
the model. Only six variables were significant out of nine variables according
to this trial. The results of this trial are attached to table (6), While the
percentage of correctly classified cases is 91.3 %.

Table (6) stepwise logistic regression ‘re,s’ults for either the girl went to
Literacy classes or not: '

G 2 SRl 23] bt i
1 | Her age -0.129 0.041 0.001 0.879 0.47
2 | She went to Qutab 0.883 0.433 1 0.041 2.418 0.70
3 | Why a boy should be

0.404 0.122 0.001 1.498 0.60
educated ‘

4 | She knows how to make

cheese and butter -1.356 0.39° 0.001 0.258 0.20

51 She knows how to make

marmalad 1.98 0.776 - | 0.011 | 7.244 0.88

61 She knows how to make

1,146 0.552 0.038 3.147 0.76

needle work
7 {'She knows how to make ' :
agriculture work 2..317 0.935 0.013 10.150 091
8 | She went to heath unit 1.421 0.395 0.000 4.143 0.80
9 | Sh
e went to women 2403 | 1034 | 002 | 009 0.08

club
10 | She ever worked 1.616 0.856 0.059 5031 | 0.83
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11 'S‘he krwmowys‘t’he '
governorate her village -1.883 0.726 0.009 0.152 0.13
affiliated to

12 | Women and girls have

-2. , . . 0.09
the right to have ID card 2,323 0.837 9.005 0.097

13 | She can write her
brother or sister name

Constant 21.696 28791.35 1 0.999

1.616 0.519 0.002 5.032 0.83

Percentage of correctly classified cases is 93.4 %

1 | She has birth certificate. 0.968 0.352 0.006 2.633 0.725
2 | Herage 1.295 0.463 0.005 3.650 0.785
3 | She went to Qutab 2.028 0.594 0.001 7.600 0.884
4 | Circumcision is legal. 0.981 0.377 0.009 2.667 0.73
5

She is going to

. . -1.109 0.383 0.004 0.330 0.25
circumcise her daughter

Percentage of correctly classified cases is 76.5 %
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2-The factors affecting either the girl attends literacy classes or not

According to this model (table (5)), only 16 variables were entered a model,
only 13 of them were statistically significant. Girls is most likely to attend
literacy classes according to variables, if she ever went to literacy classes,
she went to Qutab, she went to youth center, she can write her brother or
sister name, she plays in a sport program if she feels she is lonely. On the
other hand the rest of variables have the lowest probabilities.

The percentage of correctly classified cases is 93.21 % which is very good.

By studying this model only one variable (she went to literacy classes)
has high odds ratio. Also, another trial has made by reducing the number of
variables entering the model. According to the new model, only five
variables were significant out of eleven variables. These significant variables
are attached to table (5). While the percentage of correctly classified
is 76.5 %.

Table (5) stepwise logistic regression results for either the girl attends
Literacy classes or not:

1 | Her age 0.149 0060 | 0013 | 1.161 0.54
2 | She wentto Qutab | 1856 | 0561 | 0.001 | 6.401 0.86
3| She went to literacy 7.362 0982 | 0.000 | 1575.33 | 0.9

classes
4 ,
She went to youth 3,307 1291 | 0010 | 27311 | o096
center
> . | Person who look after 0.762 0380 | 0045 | 2.142 0.68
children
6| Circumcision is 1.836 0.691 | 0.008 | 6.269 0.86
necessary ' ' ' ) ’
7 | She feels lonely 0.495 0.214 0.021 1.641 | 0.62
8 | Shef
he feels she has no -0.416 0205 | 0.042 | 0.659 0.40
value
9 | Her life will improve -1.573 0.513 0.002 0.207 0.17
10 | She accept to play in ‘
sport pragram 0.811 0404 | 0045 | 2.251 0.69
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10 | Husband is responsible

for financial —11.025 3.689 0.003 0.000 0.0
responsibility
11 | Wife fetches water 3.708 1.430 0.010 40.77 0.98

12 | Information about urfi 2.522 0.941 0.007 0.080 0.07

marriage.
13 | She was circumcised 6.122 2.348 0.009 | 455.811 0.99
14 | Her friends value her -3.863 1.365 0.005 0.021 0.02

15 | She can face any -2.927 0.963 | 0.002 | 0.054 0.05

problem
16 | She feel shyness -1.469 0.571 0.010 0.230 0.19

17:{ She is satisfied with life 4,703 1.964 0.017 110.281 | 0.99

18 | She think her condition
will improve

19 | Husband must help his
wife with house chores

20 | She ever played sports -5.928 0 2.241 0.008 0.003 0.002

21 | She accepts to play in
sports program

22 | Mazoun can marry her 0.248 0,121 0.040 1.281 0.56

23 | She can write her
brother or sister name

- 4,237 1.818 0.020 | 0.014 0.014

- .-4.077 1.551 0.009 0.017 0.017

7.728 2.511 0.002 | 2271.327 0.99

-4.926 1.985 0.013 0.007 | 0.006

24 | She can write from 1 to

10 6.949 | 2,655 | 0.009 | 1042.55 | 0.99
25 | Age of head of 0.070 0033 | 0031 | 1073 0.50
household
Constant -120.794 | 11057.94 | 0.991

Percentage of correctly classified cases is 96.6 % »
1 | She has ever worked 2.130 0.746 0.004 8.419 0.99

-2 | Cookeris available at
home

-1.726 0.654 | 0.008 0.178 0.151

Percentage of correctly classified cases is 93.9 %

- Odds Ratio
Probability = N : o
1+ Odds Ratio ~
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1-The factors affected either the girl wants to go to school or not

The study used the logistic regression analysis to explore the effect of
personal, family, and friend's variables on the dependent variable (the girl
wants to go to school now or not). There were too many variables which are
suggested to be effective. However, only 26 variables have been chosen by

the stepwise model table (4).

25 of them were statistically significant in explaining the probability of
wanting going to school. Girl is most likely to want to go to school according
to variables, if ever worked, if she played sports, if she watched TV, if she
went to health unit, if she was circumcised, if she satisfied with her life, if
she can write from one to ten. While the rest of the 25 variables have the
lowest probabilities.

The pefcentage of correctly classified cases is 96.6 % which is a véry good
indicator for the ability of the model to classify data.

However, on examining this model, non variables were found to have very
high odds ratios. So, another trial has been made by reducing the number of
variables in the model. According to this reduction, only two variables were
significant out of (12) variables. The result of this trial is attached to table
(4). While percentage of correctly classified cases is 93.9 %.

Table (4) stepW|se logistic regression results for either the glrl wants to go
to school now or not:

"1 [Herage 0564 | 0.186 | 0.002 | 0569 | 036

2. | Hteracy classes are 0.793 0307 | 0010 | 2209 | o069
governmental - ,

3 | She played sports 18.057 6.629 | 0.006 | 7E+007 0.99

4 | She watched TV 5205 | 2045 | 0.011 | 182113 | 099

5 | She went to health unit 5.730 2.126 0.077 | 307.955 0.99.

6 | She ever worked 12.705 | 4.436 | 0.004 |329447.1| 1.0

7 | Best age for girl to 0784 | 0311 | 0012 | 0457 | 031
marry

8 | Best way to choose 4.890 1.804 | 0.007 | 132.948 | 0.99
bride . ‘

9 | Age she would like to 0.312 0.108 | 0.004 | 1.366 0.58
marry at :

and Uperaticng Research 2 2258 Dee 7008
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3-The relationships between either the girl went to literacy classes or not
and the independent variables

According to table (3) the strongest relationships are found between the
dependent variable and if she attends literacy classes, if she started to
menstruate, her age, and she can write her brother or sister name.

Table (3): The strength of the relationship between the dependent variable
(she went to literacy classes) and the independent variables

Variable cgﬁ:;;ig:&y Approx. Sig
1 | She attends literacy classes 0.610 0.000
2 | She starts to menstruate 0.238 0.000
3 | Her age 0.234 0.000
4 | She can write her brother or sister name 0.223 0.000
5 | Age of family member 0.222 0.000
6 | The highest education a boy should obtain 0.188 0.002
7 | She accept to play in sports 0.171 0.014
8 | Family would allow her to play 0.166 0.007
9 | She can write her name 0.166 0.002
10 | She can read a text 0.162 0.002
11 | She went to Qutab 0.158 0.011
12 | She can write from 1to 10 0.152 0.004
13 | The best age for man to marry 0.135 : 0.038
14 | Circumcision is illegal 0.134 0.040
15 | Person who fetches water from public source 0.134 0.011
16 | She went to health unit 0.118 0.026
17 | Marital status of the head of the household 0.111 0.036
18 | Cooker is available at home 0.107 0.044
19 | She knows how to do agriculture tasks 0.104 0.050
20 | Persons who is responsible for responsibility 0.102 0.054
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2- The relationships between either the girl attends literacy classes and
the independent variables

According to table (2) the strongest relationships are found between the
dependent variable and if the girl went to literacy classes, if she can write
her brother or sister name, she went to Qutab, her age, she can write
numbers and if she can read a text.

Table (2): The strength of the relationship between the dependent variable
(she attends literacy classes) and the independent variables

Variable Contin.g.ency Approx. Sig
Coefficient

1 | She went to literacy classes ’ 0.610 0.000
2 | She can write her brother or sister name ~ 0.267 0.000
3 | She went to Qutab ~ 0.227 0.000
4 | Herage ‘ } 0.198 0.003
5 | She can write from 1 to 10 0.187 0.000
6 | She can read a text ‘ 0.187 0.000
7 | she started to menstruate 0.182 0.001
8 | Age of family member 0.180 0.003
9 | She can write her name : 0.167 - 0.002
10 | Mazoun can marry a girl at any time 0,162 0.009
11 | Family would allow her to play 0.158 0.011
12 | The best age for man to marry 0.152 0.016
13 [ She has birth certificate . 0.143 0.026
14 | Circumcision is necessary 0.103 0.053
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1- The relationships between either the girl wants to go to school and the

independent variables.

According to Table (1), the strongest relationships are found between
the dependent variable and availability of video at home, playing in
sports program and the right of women and girls to have an ID card.

Table (1): The strength of the relationship between the dependent variable
(the adolescent girl wants to go to school) and the independent variables

VA

iy

Variable - Cg:;;?iig:;y Approx. Sig
1 | Video is available at home 0.207 0.000
2 | She accepts to play in sports program 0.193 0.004
3 [ Women and girls have the right to have an ID 0.191 0.001
card
4 | The highest education a boy should. 0.143 0.025
5 | She has ever worked 0.138 0.009
6 | She knows the Markaz of her village. 0.134 0.041
7 | She watched TV 0.132 0.013
8 | The highest education a girl should obtain. 0.128 0.054
9 | She knows how to make marmalade 0.117 0.028
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II- A Snapshot of girls' lives in Rural Upper Egypt -

According to Egyptian Demographic and Health Survey 2005, about 36.3 of
ever-married women aged 15 — 19 cannot read at all. The percentages of
women who are urban and rural residence and cannot read at all are 24 %
and 52.2 % respectively which is a chocking indication. The most
disadvantaged women those who live in rural Upper Egypt (62.1 %) and
cannot read at all. Those who live at the lowest standard of living about
77.4 % of them cannot read at all.

Increasing access to improved drinking water is one of the MDGs that Egypt
has adopted. In rural Upper Egypt about 75 % of all household a piped
_connection in the dwelling itself or the plot is the source of water.

Ensuring adequate sanitation facilities is another MDGs. In Rural Upper
Egypt, only 9.6 % of the households are using the public sewer as a drainage

_system. Only 20 % of households dispose of trash by collecting from home
or street containers.

According to Ishraq, the girls lived in Rural Upper Egypt had low self-
esteem. They wished if only they are able to read their names, have birth
certificates, have an ID cards, explore their village and dream of turning 16
before get married.

Most out — of — school village girls in Upper Egypt work in the farm,
harvesting crops, collecting cotton or watering crops. They also might be
engaged in selling dairy products and preparing vegetables for industrial
processing. Moreover, they usually clean their family's houses and take care
of their younger sibilings. ‘
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I - 5: Data Source

A stepwise logistic regression has been used based on recent study
designed by the Population Council and Save the Children / USA in Egypt
focused on out — of — school girls aged (13 — 15) in rural Minya in four
villages. It was a 3-years intervention research project called ishraq.

I — 6: Definitions of the variables

Three independent variables used in this research with the same set of
independent variables. The dependent variables are: either the girl wants to
go to school or not, either the girl attends literacy classes or not and either
the girl went to literacy classes or not. Those dependent variables are trying
to analyze the educational attitudes of those girls. While, the independent
variables are variables such as age, gender norms, work load parents'
attitudes towards their daughters, the standard of living, health awareness
and knowledge and some basic hand crafts and skills.

I - 7: Conceptual Framework

Based on the conceptual framework of the "School Environment in Egypt"
this study used a conceptual framework contains two sets of factors distant
and intermediate and they are both affect the outcomes.

Background
Factors

Intermediate
Factors

Outcomes

X
A4

- Family attitudes
Household - Friends' attitudes
- Mobility of girls

- Participation in

Wants to go school

A 4

\ 4

- Educational of

Father some activities
- Educational of and sports. | Attends literacy
Mother - General knowledge. f classes
- Standard of - Attitudes towards
. some issues.
living
- Health awareness
- Work load

.| Went to literacy

- Hand crafts and
. classes
skills. L
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I -4: Methodology of the study:

For (0,1) random variables such as Y, it follows from basic statistical
principles about expected values that E(Y), is equivalent to the probability
Pr(Y=1), so the formula for the logistic model can be written in a form that
describes the probability of occurrence of one of the low possible outcome
of Y, as follows: '

1

1 + exp(- (Bo + 3 1B X))

The Logit form of the logistic model defined by the expression

Pr(V=1) =

logit [Pr(Y=1)]= By + 3 "-1B; X; Where
P: is the probability of event occurrence.
Bo: is the constant item.
B, — By are th'e regression coefficient of the independent variables.
Xi— X are the independent variables.
Y: is the dependent variable.

We can estimate an odds ratio: the general formula for an odds ratio
comparing two specifications of the set of predictors X, and Xg is
> 1(Xa - XBy) By

~ORypaVs Xg=e

The study used a descriptive analysis (percentages and contingency ,
coefficient) to examine the relationships between the adolescents'
education and some direct and indirect factors.

To analyze factors affecting adolescents' education, a logistic regression
analysis has been used. It is the proper model to be used because the data
binary (i.e., the variables codes as 1 or 0 for its two possible category).
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supplement profiles the lives of young men and women from seven
cities. One of these cities was Cairo. (UNFPA, 2007).

- United Nations Population Fund prepared a handbook. It includes
indicators for monitoring the Millennium Development Goals (MDGs).
The handbook provides guidance on the definitions, concepts,
rational and sources of data for each of the indicators that are being
used to monitor the goals and targets. There are 48 goals, targets and
indicators. All indicators should be disaggregated by sex and
urban/rural as far as possible (United Nations, 2003).

- A paper commissioned for the EFA Global Monitoring Report as
background information to assist in drafting the 2009 report. This
paper focused on the Arab States. A total of 20 country cases
included. The paper presented the administration and management
of the education system, the financing of education and laws and
other basic regulations concerning education (UNESCO, 2008).

= UNFPA introduced a guide to statistics on young people in poverty
This guide showed how reliable data sources can be accessed easily
to highlight the situation of young people in poverty. So, this can be
addressed in a national poverty reduction strategy. The guide focused
on young people aged 15 — 24 years. The guide reported that little or
no use is made of a wide range of rapidly available statistics on young
people in poverty (UNFPA, 2008).

- UNFPA developed a framework for action on adolescents and youth
as a response to several needs. Not only focusing on the sexual and
reproductive health issues, but also education, livelihoods and
citizenship issues. This framework allows regional and country based
offices.to speak a common language based on a common frame of

_reference and still maintain room for flexibility and adaptation at the
country level (UNFPA, 2007).

A Critical view of previous studies

Data are available now for most countries in relation to the MDG indicators
and EFA goals. However, few studies have focused on youth and
adolescents issues in Egypt, especially the most disadvantaged group (girls
in rural areas).
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I -3: Review of Literature

Adolescents and youth are groups with special and different needs. Those
needs differ according to their age, gender, residence either living in
developed or developing countries or living in urban or rural areas,
educational status and health status. Although, there are international
studies focused on youth, Egypt is still lack for in depth studies.

Here are some updated studies which focused on education:

- Education for All Global Monitoring Report. It stated that education is
a basic human right. Yet across the world there are vast disparities in
_education based on wealth, gender, location, language, and other
markers for disadvantage. These disparities threaten to undermine
efforts to achieve the six Educations for All (EFA) goals agreed by over
160 governments in 2000. Failure to place strategies for greater
equity at the centre of the EFA agenda will deny millions of children,
- youth and adults the education and learning opportunities they need
to realize their potential, escape poverty and participate fully in
society (UNESCO, 2008) :

- The Ishraq program stated that in Egypt as in any other developing
counties ensuring a successful transition to adulthood for young
people is an urgent concern of policy makers and society. This
concern is often expressed narrowly in terms of finding jobs or
providing affordable housing to mostly urban young couples wishing
to marry. But, they ignore the problems and challenges faced by the
most disadvantaged young people in Egypt. Clearly, girls in rural areas
are the most disadvantaged group of young Egyptians. They either
missed or dropped out of school before completing their primary
schooling. The Ishraq program gave these girls a second chance in
education. They were out — of — school (aged 13 to-15) and lived in
rural Minya. The project utilized sports to develop girls' leadership
and decision making skills (population Council, 2007).

- The state of world population 2007, the youth supplement. It focused
on the challenges and promises of urbanization as they affect young
people. It stated that in 2008, for the first time, more than half of the
world’s population will live in urban areas. By 2030, towns and cities
will be home to almost 5 billion people. The urban population of
Africa and Asia will double in less than a generation. The youth

¥
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I-1: Research Problem

The majority of the world's countries committed at the turn of the new
century to achieve Education For All (EFA) by 2015. Also, achieving universal
primary education was one goal of the Millennium Development Goals and
targets (MDGs) which came from the Millennium declaration and signed by
189 countries in September 2000. However, according to the Central
Agency for Public Mobilisation and Statistics (CAPMAS), the situation in
Egypt is as follow: :

1- About 2.2 million children were not in‘school (6 — 18 years old) and
_they represent 10.4 % of the total population.

2- About 1.4 million pupils were enrolled in grade one (6years old) boys
and girls and the net enrolment ratio was 83.6 % of the total
population at the elementary school age.

3- About 884.8 thousands boys and girls dropped out of school and they
composed about 4.2 % of the total population aged (6 — 18 years old)
according to the Egyptian Census data 2006.

4- About 35 thousands boys and girls dropped out of Al Azhar Schools
(the total number enrolled at Al Azhar schools was 1.4 million pupils)
and the percentage was 2.5 % at the elementary education stage.

5- About 16.8 million persons were illiterate in Egypt and the
percentage was 29.3 % of the total population (aged 10 and more)
according to the Egyptian Census 2006. (CAPMAS, 2008)

I - 2: Objectives of the Study

The main objective of this study is to focus of the lives of the most
disadvantaged group of young Egyptian girls who lived in the rural Upper
Egypt, and who are out — of — school. The study describes the factors that
affect their education. It also examines the relationship between three
dependent variables and some factors (background and intermediate
factors) which affect their education.
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The Oui- of - School Adolescent
Girls in Rural Minya

By
* Dr. Eman Ahmed Ismail

I -Introduction

The call for investing in young people now is more than clear. People under
the age of 25 comprise half of the world's population. Almost 1.5 billion
people in the world today are between 10 and 25 years old. More than half
of all youth - about 525 million people — survive on less than $ 2 a day. More
than 100 million adolescents do not attend school. Fifteen million
adolescents' girls become mothers every year (UNFPA, 2007).

At macro - economic level, investing more in young people, especially girls,
has direct benefits of improved health and education outcomes, in addition
to the longer term benefits of increased economic growth. Human
development and economic growth reinforce one another. At micro —
economic level, investing in young people yield positive rates of return such
as delayed marriage and improving self-esteem (UNFPA, 2007).

Millions of children around the world are deprived of the right to education.
One out of three children never see the inside of a classroom. Girls in many
developing countries continue to face discrimination with regards to access
to school. They comprise about 57 % of all out — of — school children
(UNESCO, 2007) :

Today, one in five adults is still illiterate (two — third of them are women)
while 75 million children are out — of — school. (UNESCO, 2007)

In Egypt, national investment in education and health services now is trying
to reach most young children. Yet; poverty remains obstacle that prevents a
major significant numbers of children mainly girls — especially in rural
Upper- from going to school or force them to drop
out of school. Indeed, according to the Egypt labor market panel survey of
2006, 26 percent of girls aged 13 — 19 in rural Upper Egypt either received
no schooling or dropped out after just one to two years. This implies that
more than 380000 girls in the region are approaching adulthood without
either education or skills needed to become active participants in their
communities.

* Lecturer, High Institute of Managerial Science, Six of October City, Egypt




assumptions made in various past projections; however, the magnitude of efrors
becomes narrow with a shorter projection horizon and there -has been a gradual
improvement in the accuracy of projections over time.

Conclusion:

Traditional forecasts communicate the uncertainty surrounding the middle forecast
through the use of high and low versions, but these scenario — indications of
uncertainty are of some use despite they have certain serious problems: no probability
is attached to their high —low ranges and they are internally inconsistent in sense that
they misrepresent the relative uncertainty in different measures such as population
size, fertility, and old-age dependency ratios.

Recommendations:

It is recommended to use probabilistic population forecasts since it have been
recently received more attention because of the dissatisfaction with the conventional
approach of producing high and low variants in addition to a medium variant, there is
mainly appoint of criticism of this approach: The variants only modify fertility
assumptions and do not take account of the uncertainty in future mortality and
migration trends.
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more difficult to be forecasted than in other regions and the accuracy of the UN
forecasts has improved over time, in part because the data quality has improved

In 2000 NRC applied this methodology and produced a probability distribution for
the UN medium scenario for population of individual countries, regions, and the
world to 2050 based on analysis of errors in previous UN projections. (O’Neil, 2004)
The first national probabilistic population projection was for Austria. This approach
proposes an expert-based probabilistic approach that seems to meet important criteria
for successful application to national and international projections after the
application of this method on the 13 world regions. This paper discusses the
applicability to national projections by directly taking the alternative assumptions
defined by the Austrian Statistical Office. Assumptions were defined in the usual way
by discussing in an inter-agency meeting proposals prepared by the projections unit
The result is probabilistic population projection for Austria 1995-2050. The
researcher tries to answer a main question: Can the expert-based probabilistic
scenario approach be generally recommended to national statistical institutes? The
answer is that when recommending the change of a long- established tradition, it is
possible for such efforts to be successful. However, the new practice must have clear
advantages as compared to the current one; it should be consistent with other work
done by the producing institution. The new approach should be practical for both
users and producers. (Lutz et al 1998)

A way to produce forecasts for individual countries (6 countries) was applied in
Southeast Asia, and consisted of a combination of questionnaires and interviews. In
the questionnaires, experts were asked to describe their views about future
demographic developments numerically and briefly sketch the key arguments upon
which their views were based. Then, in an extensive in-depth interview experts were
asked deeper questions about their arguments including the degree to which they were
convinced or doubtful about them (Lutz and Scherbov 2003).

The first comprehensive set of probabilistic population forecasts for Australia
2002 to 2051 had been produced in 2004, mainly depending on the cohort component
model as the starting point and the probabilistic element is incorporated by running
the model several times with randomly varying age-specific rates and flows. The
resulting forecast population are then sorted year by year to give an estimated forecast
distribution of future population; as it is known there are 3 methods to develop
probabilistic forecasts but most probabilistic population forecasts producers no longer
use any one approach exclusively, instead they draw strength from two or three of
them in the case of Australia time series models adjusted by judgements and
arguments, together with some input from analyses of past forecasts errors. (Wilson
and Bell 2004) |

Nico Keilman et al. (2002) computed probabilistic population forecasts for
Norway using time series model. They concluded that the odds are four against one
(80 percent chance) that Norway's population will number between 4.3 and 5.4
million in the year 2025,

Hafiz T. Khan (2007) analyzed the accuracy of the UN population forecasts in the
past, based on six Southeast Asian countries (Indonesia, Malaysia, Singapore,
Philippines, Thailand and Vietnam). The analysis reveals that there is heterogeneity in
the accuracy of the UN projections for different countries which is due to the wrong
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In 1996, Lutz et al. introduced the first group of probabilistic population
projections for the world regions; they proposed and implemented a new method for
dealing with the uncertainty of future population sizes and called it "Probabilistic
population projections based on expert opinion". The main difference between this
method and two probabilistic population projection methods (‘time series and ex-post
error analysis) is the use of expert opinion both on the future courses of. fertility,
mortality, and migration, and on the extent of their uncertainty. The main idea is to
obtain information from the experts not only on fertility, mortality, and migration
trends, but also on the uncertainty of the trends, by bringing information from experts
who are specialists in different fields; then the opinions of the experts were translated
into the high and low values that constituted 90 percent confidence intervals for total
fertility rate, life expectancy, and migration level in the period 2030-2035 and
extended to 2100, based on the data for the year 1995 as the base year. for fertility
component. For example, there are 4 numbers for each region (13 regions) the 1995
total fertility rate (TFR) and low, central,and high values for the interval 2030-2035,
extended to 2100, a simple procedure of random line has been chosen and normal
distributions are used to specify random lines that conform to the 90 percent
confidence intervals; one random line derived from the normal distribution has been
used to determine the full fertility path from 1995 to 2100. The procedure selected to
produce mortality paths is analogous to that described for fertility- there are three
points (low, central and high) of the 2030-2035 life expectancy distribution, which are
the exact analogue of the three points of the 2030-2035 TFR distribution given by the
experts as in case of fertility, random points are determined for life expectancies in
2030-2035 and 2080-2085. It is clear that the time path of life expectancy is linearly
interpolated from the 1995 level to the randomly but jointly chosen 2030-2035 and
2080-2085 levels; after 2080-2085 all life expectancies are assumed to remain
constant. For migration component experts opinion guided the production of a table of
interregional migration flows, these flows are assumed to remain constant over time,
The result is probabilistic population projection for 13 world regions from 1995 to
2100.

In 2001, TIASA produced a new probabilistic population projection for the 13
regions of the world. The approach that used to produce this set of new world
population forecasts is called expert argument-based probabilistic forecasting, As
opposed to previous forecasted based on experts opinions, this new approach of
expert argument-based assumptions takes an important step forward in the direction
of making expert-based assumptions more objective. It builds in additional checks
against any underestimation of uncertainty by experts as it includes the imperial errors
of past population projections. . Also, this time the experts were asked to specify their
views about likely future trends and uncertainties and most importantly to specify
explicitly the reasons and arguments they see as supporting their views. This explicit
reasoning is the basis for the process of scientific discourse and comparative
evaluation of arguments that are at the heart of that new approach and distinguish it
from purely subjective expert opinion, on one hand and mechanistic projections rules
on the other hand (Lutz et al 2004).

Nico Keilman (1998) investigated whether population forecasts for some region of
the world have been more accurate than for others and if the accuracy of UN forecasts
has improved over time. He concluded that population change in some regions is
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Pflaumer (1988) denotes that there are several ways of considering uncertainty;
one of them is called sensitivity analysis, and it is used by the U.S Bureau of Census
where high, medium and low series of projections reflect different beliefs about the
future course of fertility, mortality and migration. The second method of describing
the uncertainty in population forecasting is based on the construction of confidence
intervals, according to two main kinds : the so-called empirical confidence intervals
that are based on the errors of past population projections, which can be used to
construct confidence intervals for future projections given that there is no substantial
change in the forecasting method and fluctuations in the future, similar to those in the
past as Kefitz 1981 and Stoto 1983 have illustrated. They use a variance-component
model to determine the root of the mean square error (RMSE) and its variance under
the assumption that the observations of past population errors are not independent.
The other methods that depend on producing confidence intervals is the model —based
confidence intervals which rest either on time series models or on generalizations of
demographic models. The Box-Jenkins approach has been considered for use in
demographic field, Confidence intervals which rest on demographic models (cohort —
component models) are based on the idea that age-specific fertility and mortality
rates are random variables; these assumptions imply that the population size at a
certain time is random variable, too. Its distribution and its resulting confidence
intervals can be deduced either by theoretical methods or by means of simulation
methods.

Keyfitz (1981) and Stoto (1983) analyzed for various countries of the world efrors
in projected population growth rates in the projections made by UN during the period
from 1950s to 1960s. The main findings are that errors varied strongly by region and
by base year, regions in which population growth was high had large errors

Lee and Tuljapurkar (1994) were pioneers in developing a stochastic population
projection model for the United States, which combined exogenous (expert)
assumptions about the future trends in the demographic components with stochastic
short-term variations derived from the statistical analysis of past US time series
drawing on earlier time series models on fertility (Lee 1993) and mortality (Lee and
Carter 1992). Other roots of probabilistic population projections date back to Keyfitz
(1985) and Stoto (1983).

Keyfitz (1985) denoted that although the United Nations and the US Census
Bureau are not satisfied to make one point value of assumption and they make three to
allow the user to choose among them,that is not associated with probabilities. Instead

of assuming one or three points for the parameters ( fertlllty, mortality..), it is more
helpful to assume a range within which each variable wxll fall; and instead of saying
that the total fertility level of 2 children per couple will be reached in 2005, we can
say that it will come some time between 2000 and 2015,whin that range we suppose a
probability distribution. Kefitz applied this probability method on data for Indonesia
(1980 -2050); he concluded that his outputs differ from conventional projections in
being prospective distributions rather than cxpected valucs, the results showed that in
1995 the population of Indonesia will be between 190 and 220 million (a relatively
narrow range) but for the year 2050 the range is between 275 and 20 million which is
particularly no information at all.
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past; -the chance that the range of the official forecasts, and here he defined the
range( by the low and high variants using the cohort component methods), will
straddle the actual population rate of increase trajectory is slightly greater than two —
thirds, that is the odds are about 2 tol that the forecasted rate of population increase,
plus or minus 0.4 percentage points, will straddle the realized rate of increase over
future periods (Ahlburg,1992).

In order to improve population forecasting in the future, demographers should do
more thorough assessments of the accuracy of past projections and research should
also focus on making greater use of forecasting approaches that systematically
quantify uncertainty. But most of the agencies that produce forecasts do not
systematically investigate the accuracy of their forecasts, which is wrong —headed
because such studies could improve the accuracy of future forecasts, and improved
forecasts could improve the quality of decision-making about important policy issues.
There are three general suggestions concerning research on forecast accuracy: (1)
demographers need to study the past performance of earlier projections to uncover
persistent patterns of errors, (2) researchers should use criteria for model assessment
and measures of forecast accuracy that are appropriate to the context, and (3) research
on forecast accuracy should include comparative analyses of forecasting models at
different levels of structural complexity and of models based on different
methodological approaches.(Ahlburg et al 1998).

In order to avoid the problems of the traditional methods of projections (scenarios
or variants) and as a means of incorporate uncertainty, the main solution is to
account for the uncertainty in projected trends of fertility, mortality, and migration
then derive the resulting probability distributions for projected population size and
age structure, using three approaches to determine the probabilities associated with
the three components: expert opinion, statistical analysis, and analysis of errors in past
projections. As for the expert opinion, the first applier of the methods is IIASA 1996
which provided the first set of global probabilistic population projections. This
methodology is based on asking a group of experts to give a likely range for future
vital rates, and likely is defined to be a confidence interval of roughly 90%. The main
reason behind combining the subjective probability distributions from number of
experts is to try to reduce the influence of the individual bias; the strength of that
method is that it may be possible to capture structural change and unexpected events
which can not be captured. As for the statistical analysis of historical time series data,
this can be used to project population directly (total) or to generate probability
distribution for population size or vital rates.

There are three main methods to deal with uncertainty in forecasting future
population: scenarios, variants, and fully probabilistic projections. Scenarios are “if-
then” statements that may correspond to specific consistence stories for example: the
assumed consequences of specific policies without association with probabilities; but
probabilistic forecasts (based on past error, time series models, expert judgment, or a
combination thereof) are associated with probability distributions for all population
parameters along the forecast period. However, probabilistic forecasts are a bit more
complex in data handling so the variant approach has become very popular as
producers provide some sort of plausible range (low, medium and high) .(Ahlburg et
al 1998).
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expressed by three variants high, medium and low but no specific probability is
attached to the range.

The cohort — component method of population forecasting is still used in many if
not most official population forecasts. The problem of expressing uncertainty about
the likely future population growth has been solved by preparing three or more
variants which are hoped to cover the reasonable alternative future paths of
development and no probability statement is given for the event that the high —low
interval covers the true population size. The first attempt at giving probabilistic
interpretation was due to L. Tornqvist in Finland in 1949, this early work contained
many of the central features of a stochastic forecast, it was not followed up in official
forecasts until the 1980s when a probabilistic interpretation was considered by the
U.S. Bureau of the Census (1984), although it is more complicated to take a stochastic
rather than a deterministic approach to the assessment of error. The stochastic
approach is the only way to achieve prediction intervals with a known, constant
probability content. Since Tornqvist, there has been an extensive discussion of how to
use time series methods to produce interval estimates of particular functions of the
population vector, like total population size, or the number of births or deaths (Alho et
al, 1991).

Accuracy of forecasts is important for many analysts and data users. Without such
information, the usefulness of projection is limited. Forecast error can be defined as
the difference between a projected number and an actual number, in order to evaluate
population projections, census counts are typically used as proxies for actual numbers;
population estimates are sometimes used as well, although it is widely recognized that
census counts and population estimates also contain errors. Such errors have relatively
little impact on the accuracy of long-range projections and are seldom accounted for
in evaluations of forecast accuracy (George et al, 2004).

Demographic forecasting has been dominated by a single method which is the
cohort component method; it is not a statistical model and does not allow the usual
computation of confidence intervals.

It is generally agreed that demographers have a responsibility to indicate how certain
or uncertain their forecasts may be. (Lee,1998) '

Pflaumer (1988) and Alho and Spencer (1985) suggested alternative approaches
based on ex-post error analysis, expert opinion and time series analysis, respectively.

The traditional way of handling the uncertainty of population forecasts is to
produce variants (high, low and medium) for the three parameters of the population
change. It is increasingly recognized that this approach contains a number of
problems. In order to deal with these problems, demographers prepare probabilistic
population forecasts, in which a range of future population figures are presented for
each year of forecast horizon along with a probability of the population falling within
that range. This approach has been applied using different methodologies on a number
of countries including Austria, Australia and Norway, as well as the 13 regions of the
world.

Population forecasts were reoriented somewhat towards statistical forecasting by the
work of Keyfitz (1981) and Stoto (1983)in using past forecast errors in order to make
probabilistic statements about likely error bounds of official population forecasts.
Ketitz concluded that the future forecasts are as good but not better than those in the
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also produced projections on the national level and others did it for the regions or the
governorate level; and all of those projections used cohort component method; for all
of those projections an international migration component was neglected

Kefitz (1972) remarked that the demographer makes a projection and his reader
uses it as a forecast. Official population forecasting agencies traditionally have
provided three variants: low, medium and high. Users invariably have chosen the
medium variant as a forecast, and often interpret the high and low variants as
probability statement.

The population forecasters have lagged behind their colleagues in other areas of
forecasting with respect to attention to measures of forecast accuracy and the
development of probabilistic interval forecasts (Ahlburg, 1992).

Traditional forecasts asses the uncertainty surrounding the middle, or preferred,
forecast by using high and low versions. Each scenario, or set of assumptions
underlying one of these three versions, contains an assumed trajectory for the three
components “fertility, mortality and migration”. However, these scenario-based
indications of uncertainty have certain serious problems: no probability is attached to
their high and low ranges and they are internally inconsistent in the sense that they
misrepresent the relative uncertainty in different measures such as population size. In
other words, the sources of uncertainty are like for example: accuracy of data used
and parameter estimates (Lee, 1998).

Currently, there is an increasing concern about the accuracy of population
forecasts, although a large number of forecasts users seem to be satisfied with the
currently used scenarios and variants but a growing number of users would prefer to
have information about the range of uncertainties. In many contexts, uncertainties
concerning each of the three components “fertility, mortality and migration” are so
large that it would be inappropriate to disregard any of them.

There are three major ways of dealing with uncertainty in forecasting future
demographic trends: scenarios, variants, and fully probabilistic projections. Scenarios
are “if-then” statements that may correspond to specific consistent stories, but they

“are not associated with probabilities of any sort .On the other hand, fully probabilistic

forecasts (whether they are based on past errors, time series models, expert judgment)
provide users with probability distributions for all population parameters and all
intervals of the forecast period (Ahlburg, et al, 1998). Lutz and Goldstein (2004)
noted that the current practice of providing “High” and “Low” variants to
communicate uncertainty around the medium projection suffer from several problems;
the most important are: in many cases variants only address fertility uncertainty,
ignoring mortality and migration uncertainty. The variants approach is unspecific
about the probability range covered by “High” and “Low” variants, and these variants
typically do not allow for temporal fluctuations such as baby booms that can produce
bulges in age structure., Trends in fertility, mortality and migration can be projected
into the future with reasonable confidence and substantial uncertainty. The National
Research Council (NRC 2000) concluded that quantifying this uncertainty is helpful
to users of projection results because it focuses their attention on alternative
population futures that may have different implications and requires them to decide
what forecast horizon to take seriously, although current forecast uncertainty is
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_groups( i.e. birth cohort) and accounts separately for fertility, mortality and migration
behaviour of each cohort along the projection horizon; and (3) structural models;
demographers often face questions that can not be answered using projection methods
solely involving demographic factors, here is the role of the structural models because
population projections developed by this method can account for factors such as the
economy, education etc. Actually, methods in these three categories are not mutually
exclusive. (George et al, 2004).

There are several population projections methods, the most famous and applied
one and the one which all long-term global population projections employ is the
Cohort-Component method: this method was first proposed by the English economist
Edwin Cannan (1895), and was then re-introduced by Whelpton (1936), formalized in
mathematical terms by Leslie (1945), and was first employed in producing global
population projections by Notestein (1945). Before that date, the few global
population projections that had been made were based on extrapolations of the
population growth rate applied to estimates of the total population of the world but
since Notestein’s 1945 projections, the cohort-component method has become the
dominant means of projecting population and has remained essentially unchanged,
except for extensions to multi-state projections and innovations in characterizing
uncertainty. ,

The principle of the cohort —component method is that the initial population for
countries or regions are grouped into cohorts, defined by age and sex. The projection
proceeds by updating the population of each age and sex-specific group according to
assumptions about three components of population change: fertility, mortality, and
migration, Each cohort survives forward to the next age group according to assumed
age-specific mortality rates. Five-year age groups (and five-year time steps) are
commonly used (although not strictly necessary) for long-range projections As an
example, the number of females in a particular populatlon aged 20-25 in 2005 is
calculated as the number of females aged 15-20 in 2000 multiplied by the assumed
probability of survival for females of that age over the time period 2000-2005. This
calculation is made for each age group and for both sexes, and repeated for each time
step as the projection proceeds. Migration can be accounted for by applying age- and
sex-specific net migration rates to each cohort as well, and ensuring that immigration
equals emigration when summed over all regions. (O’Neill et al 2001).

Leslie( 1945) denoted that a fundamental feature of the cohort — component
method is that the projected size and age structure of the population at any point in the
future depends on the size and age structure at the beginning of the period and the

4 208 e, 2008

age-specific fertility, mortality and migration rates over the period time.

“The cohort component method is a double-entry accounting framework for
population inflows and outflows for a specific time period that allows the forecaster to
work through the implications of a set of assumed cohort —specific fertility, mortahty,
and migration rates” (Ahlburg,1992).

Most of population projection studies in Egypt are conducted using the cohort-
component method except some few studies, that tried to apply time series model. The
first trial to introduce population projections was in 1957 by using the census data of
the year 1947 and then many population projection studies for Egypt were produced
depending on census vyears; all of these studies depended on Mekham's formula to
project mortality and some assumptions for the future level of fertility. Some of them
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function of time. Another method of population projection is the “Economic Method”,
since population growth can seldom be completely independent of changing economic
circumstances. Within limits, mortality and fertility are responsive to economic
conditions. The same is true of migration, immigrants are attracted to areas of
economic opportunity. So this method of projection is most obviously appropriate for
an area subject to easy, unrestricted in-migration and out-migration; the assumed
future capacity of this industry to absorb labour is the primary determinant of
population growth. The economic method can likewise be applied to an industrial area
of free inward and outward movement where industrial employment opportunities are
expected to change greatly. Under certain conditions, anticipated housing
development may be regarded as a primary factor of expected population change.
Expected changes in income, education or social status may also be listed among the
factors influencing future population growth. The third method is the “Component
Method ". This method of population projections is usually understood to consist in
the separate projection of numbers of males and females in each age group of the
population. It is the most convenient to project the population by time intervals into
which it has been divided: Thus, if the population is subdivided by five—year group of
ages, the projection can most easily be made for five-year intervals of time.

Each of the three methods has implicit conditions. It is obvious that the use of
mathematical methods is not appropriate where the present age structure of the
population exhibits marked peculiarities. Moreover, where important and rapid
changes in social and economic conditions relevant to population growth can be
expected on grounds of current situation or the ‘previous experience of other
population similarly situated. Regarding the economic method, it is justified only
where some major economic variables, such as the rise or decline of an industry, can
exert an overriding influence on population change, particularly through migration.
Birth and death rates are only moderately responsive to economic change, since they
depend also on a variety of other factors in the cultural and social environment, some
of which are statistically imponderable. We can state that this method is most
pertinent where migration is sufficiently free of legal barriers or other impediments to
become a major element in the trend of population. The component method is
superior to mathematical methods in that it involves a separate analysis of the changes
affecting each component of the population (UN, 1956).

Population projections may be prepared by using either subjective or objective
methods; earlier methods are those in which data, technique and assumptions are not
clearly identified. Consequently, other analysis can not replicate them exactly. Later
methods are those for which data, techniques and assumptions are clearly identified,
so other analysis can replicate them exactly. Objective methods can be classified into
three categories as George et al, (2004) denoted: (1) trend extrapolation, that involves
fitting mathematical models to historical data and then using these models to project
population values, it can be divided into two main categories : (a) simple
extrapolation methods that require data for only two dates ( like linear change,
geometric change, and exponential change); (b) complex extrapolation methods,
which require data for a number of dates (like: linear trend, polynomial curve, logistic
curve and ARIMA time series) and (c) ratio extrapolation methods, in which the
population of a smaller area is expressed as a proportion of the population of its larger
area ; (2) cohort-component methods which were first introduced by Cannan 1895,
subsequently used by Bowely in 1924 and later rediscovered independently by
Whelpton in 1928. According to this method, the population is divided into age-sex
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projections in 1994, and updated those projections in 1996. Projections are made for
13 regions of the world. Three scenarios for fertility, mortality and migration are
considered unique features of the IIASA projections is that they also provide
probabilistic output: that is, the likelihood that population will reach a given size and
age structure over the course of the projection period. The Population Reference
Bureau (PRB) annually produces a World Population Data Sheet that contains
population projections for all countries in the world.

Population projections differ widely in their geographic coverage, time horizon,
types of output, and use. Spatial dimensions can range from local areas (like counties
or cities) to the entire world. Local-area projections tend to use shorter time horizons,
typically less than 10 years, whereas national and global projections can extend
decades into the future; and in some cases more than a century. These longer term
projections produce a more limited number of output variables, primarily population
broken down by age and sex. In contrast, projections for smaller regions often include
other characteristics as well, which might include educational and labour force
composition, urban residence, or household type (O’Neill et al 2001). The diversity of
types of projections is driven by the diversity of users' needs (Lutz et al 1996).

Demographers often feel uncomfortable making projections farther than a few
decades into the future; uncertainty grows with the time horizon, and increases
substantially beyond 30-40 years, when most of the population will be made up of
people not yet born. Nonetheless, long-term global projections are increasingly in
demand by global change researchers and educators. (O’Neill et al 2001). The choice
of projection horizon represents a compromise between the advantages of providing
more information and the dangers of making inaccurate assumptions. Beyond a
certain point in time, we are not sure about the state of the family, health and the
world to specify rates of fertility, mortality, and migration. From a psychological
perspective, there may be reasons for being suspicious of projections that forecast
further than 40 or 50 years into the future, a little less than two generations. During
our lifetime, most of us get to know our grandparents, but not our great grandparents.
Consequently, we know first hand the amount of social change that can occur over
two generations, When we specify demographic rates beyond this, not only must we
forecast the behaviour of individuals whom we probably never meet, but we must deal
with individuals who are more distant, in generational terms, than anyone we have
met in our own lives (Lutz et al 1996).

Kefitz (1981) concluded that short- term forecasts, for example up to 10 or 20
years, do tell us something but that beyond 25 years we will have a problem that we
do not know what the population will be; the problem for demographers is similar to
that of their colleagues for forecasts behind 20 'years, the processes forming
population trends have not occurred, "also behind a forecast horizon of about 20
years, whatever information is contained in a population forecast is primarily due to
the judgment that has gone into its construction rather than to parametric estimates for
historical experience” (Ahlburg,1992). :

There are numerous possible methods of calculating future population- one of the
is the “Mathematical Method which is the simplest method of projecting the future
population, the main idea is to take the number of individuals as determined at a more
or less recent date in the past and to apply to it an assumed rate of increase as a
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Demographers try to produce population projections that are correctly computed
numerical outcomes of a specified algorithm whose form initial values and controlling
parameters are specified by the analyst. According to the definition, “projection” must
be correct unless arithmetical or any kind of errors are made but users of population
projections require population "forecasts” which are called “a population projection
selected as a likely outcome (Ahlburg and Lutz, 1998).

“Population forecasts are considered to be important for a large community of
users, forming the bases of social, economic, and environmental planmng and policy
making” (Lutz,2004).

Global and national trends in population size are needed to project the future
demand for food, water and energy, schools, insurance system, labour force demands
and opportunities. To address the needs of such a variety of potential users, global and

‘national population projections for all countries have been produced by various
agencies, such as the Untied Nations (UN) Population Division, and the World Bank.
The International Institute for Applied System Analysis has made world and regional
projections but not at the country level. The current world projections are plausible,
but they could be improved in some ways, and their uncertainty deserves more precise
quantifications (NRC, 2000).

There are three major agencies that produce population projections for the entire
world, its major region and all countries: the United Nations, the World Bank and the
U.S. Census Bureau. These projections incorporate information
from the latest round of censuses in each country and use the latest vital statistics and
international migration data. The first set of national, regional and global population
projections was published by UN in 1958. So population projections may be prepared
for the world as a whole, for major regions of the world, for countries, or for
subnational areas inside a country.

On the national level, there are many agencies around the world and inside each
country which produce national and subnational projections for their countries as the
U.S. Census Bureau which produced the first set of national population projections for
the U.S. in 1940s and has published update projections for each decade ever since
(George et al, 2004).

The earliest systematic global population projection dates to Notestein (1945), and
since the 1950s, the United Nations (UN) has taken a leadership role in the production
of projections and dissemination of their results. The UN has produced projections
covering all countries and areas of the world every 2 years. These projections,

~ published in World Population Prospects series, include 4 scenarios which differ in
their as'sumptions about future fertility rates: high, medium, and low fertility
scenarios, as well as an illustrative scenario in which fertility is held constant at
current rates. In 1978, the World Bank (WB) began producing population projections
associated with their annual World Development Report. These projections are made
at the country level. The United States Census Bureau (Ub(,B) began producing (heir
global population prO_]eCthXlS in 1985, published them in the biannual World
Population Profile series; projections are made for all countries and areas of the world
for a single scenario. The International Institute for Applied System Analysis
(ITASA), the Population Program first produced a set of long-range global population
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Method of population Projection From
Deterministic to Probabilistic

Hesham Makhlouf, Yousef Mahgub, and Huda Alkitkat

Institute of Statistical Studies &‘ Research
Cairo University

Abstract.

Population projection plays an important role in that it helps the decision makers
to plan for the future. There are many methods which can be used to provide
population projection. Literatures stat that recently it is important to shift from
deterministic or traditional method to probabilistic method. This paper attempts to
provide a review of methods of population projection starting from deterministic and
end by probabilistic

‘Introduction:

There is a little need to emphasize the importance of future population projections for

countries attempting to plan their economic and social development. The primary
needs of the people, which the development programmes aim to satisfy, can not be
gauged rationally without regard to the expected size and composition of the
population (UN, 1956).

Population projections provide a tool for analyzing the components of growth and
sensitivity of underlying assumptions, and perhaps the most important use of the
population projections is the role they can play as a rational basis for decision-
making, for any country they can be prepared on the national base in which they help
to plan for future demands for example: labour force demands ; or sub national base,
in which they can help to determine the number of new needed schools.

Methodology:
This paper attempts to provide a review of methods of population projection, and the
change from traditional methods (low, medium, and high) to probabilistic methods.

The information referring to a present or past population is called estimates;
demographers refer to information about the future as either projections or forecasts.
The difference between both of the two terms is that a projection may be defined as
the numerical outcomes of a particular set of assumption regarding the future
population but a forecast can be defined as the projection that is selected as the one
most likely to provide an accurate prediction of the population; projection is a more
inclusive term than forecast: all forecasts are projections but not all projections are
forecasts. ( George et al 2004).

Population projections can also be desc’r,ib;d as calculations which show the future
development of a population when certain assumptions are made about the future
course of fertility, mortality and migration. They are in general purely formal
calculations, developing the implications of the assumptions that are made; on the

other hand, a population forecast is a projection in which the assumptions are

considered to yield a realistic picture of the probable future development of a
population. : '
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