YooY e YV.Y§






&

42
uﬁﬁh’ﬂ\ sLasl

Y4-9

A i) Agatill eyl st (e Gl (3 ol g laa gf Gl
wgm‘«&w*wtgé@acdwguccw\mww

Fa-Y.

Axaln ol A0S Ul phaf sl 8 ol Y1 2 il o gluad pladial
e ,

4&5&5\*!@&CA§§JJJEM‘U&’A§QWL’§J\@
dana dea dawy

SR

S

T R T o IR







Aoy el AaalSl] Syl odbia e gl edl 8 L) &laagl Jabs

L!Q).%“‘L.? das clﬁf)\;ﬂ Creea L;gtlgwa ¢ :zg.;gckds dbwla RETHN iCL'jéﬂ Qe k@;msmm AN

Cad] adls

Saalls 4l il (e (s shee A Clall B aatanall o 80 il s (B3 dibd] Blha ) el
Jaall 30 30 daxi y La g 28 Jaa s el s stua e Cangd 3] daetily i Le o iy S0
Al s Aalall ol sell e dlaie Yy Ao Laia Y] g dpdbaiiy] cile Uil dgal Gy yla e (gl
sl oy Aol asghey sl Sl B (e Banall Labally il 3y L, Al
Aok Bl (il 43 HLA gl (e ) (S I Chagy 3 Al el 1 gl oty
O i 1385 e ol ety g e st 5 A8 el (N gl Jgem gl g il et e AL
e il Al dle JSay 5 ¢ e laially byl dpetl) e pibia 5l 4l il Jalag 1<)
st Allds] Sag¥ g ¢ Al g das sl i aeay deadl (5 gan 3155 il gl ALY sl R4S
| Al gl 8y 4y gaiil) bl e

iay s conl S £ pana cpo I Gl Lo 4 QLB (8 (8 asina 81 5ell wainidl
daiill dlagl DA e ol g calaiins drati Baiad Jal e Algall Al ) Agal LY
(GUl 5 1)5S3) padyg i ey lulll jLaiinld AN 4D dlaiy) Calaa¥yl ODA e 5l 4 i)
el Ll 3e O opdtaall sisS e Gl s agils sk Lo @ gaiad &l jba s L

Agida ) Al JOG aaat 8 Adatlia b g e Sl dlig Le a2yl

(s A ) cilalad) SO JMA e Bl oadl 8 ludll adl Jilad e 485l oda il jie S
asliad Laa a2 3l o s o(Jeall 348 cAanall cailatll) 4y il dpaitl) alad Apalial] ) glaall i
Aoy 55 e L Aala] s A5 Ll ccmlSally 3l (e 3l LAY a2
s 4 Gl Y g i gl o) Rigns £38 in 5 iy A el O b skl
AglaBY) 5 Ao Lain Yl il Aal) 5 o callall Sl 8 Lealand] B oY da 30U1 Jilus gl lalil
o Sall Ay g gl ol jlaall g jlaell an EE] Aa gl Coaall QL el Lkl sa ol

‘034..\; ‘L}GL&L}_’ MJM! ﬂ\:&\_i

Soa Ul Aals, — Alaa W Cpadly il pall dgae QS5 o 1

Boalall dals — Alaa Yt Epadly bl all agae ae 0 12

ol s — dadasill s )l 55 sy 0 40

5wl Raalen — Aplan Y1 sadl s <l jall S ¢ bl sloast oy finala ol 4




daddy i

DS Daa g el e g g g o Johal s i My o o) el Lo tal e gl o)
]y sy Bls Ui Al Al a1 ] Ll e LAl o g,
A8 liiall (5 AW Al Jadi Lad 63 s (5 i gl A6 o)l g lan g 448l
Jeiaall 8 Aplandl s Lo Lainy)

el A3l (8 Ll A el S8 QIS A Cladsall Gas Ciieay Soall Jista
A Of g a5 2011 alad (3l =l A jre A0 prana geilih Conen, @ll3 H(%28) 44 (29 -15)
Dhfe] Sy iy Andl yell 4 gt ¥ ana Jl b 3 Qi aae a3 5 il () sule (9)
el oas O @dsi OSars Aaiba ol Ay el bl Gasd ol alael Al ey
00 p2 My Ay padll Jane aliadl wa Ladi o aall gall Slaall aaall 18 a1} LS el
o lally il i aaed Agaiill cul e dal] o La Bty allall laly s (31l o
Wl e ol Canal 8 e Y skl i 3 Gl Jlee ] caanal LS aalill gad jud
6 shes LS (o (el JLA] Aaas ol lgmpen o o8l Glang Ry S o 5 5 JanY) sl
Al Jsall s L el 8 g 2 A g e

28 (il gll Shan Yl ae all e aliyg (3 pall 8 LAl i el A8 aa pe i aa g Y
10) ey AN AL 3 0n3 132004 Lid Ll ot an iy Ll 5o g 43
Lal 100 (24-15) 4 el 5l sie Wagand Y AUl 5 Qi s pune 4085 Lot i (24
i (30-10) ems 35391 Qi 28 2009 Liadd (31 yall o il g il i gl sl i
A s A N A2 ) gl o (B Y 28 Ailan Y1 claraall oda () daade ga

, il e pailudl Aa

LAY g e Afia ) A8l el 88 Gpana A0s (29-15) Dy o il B 8 aant 3 panlly g
oot SN sl 8 A S )Y gem g A placll AMEEYI Jal yall aSanl dyie 35 yidll oda e
il iy o Jmall il Aol Y Ll 3leiy L ) Ayl L 4,y 31 )
(il B S caall QLA 8 )5 e AalaiaYl (GlaaY) s ) Cuald) Ladd a3l s )
Lie 24515 O O 7 50

Aol Al A 2

ol Al o A clasing B 2gidISe e T AT Y OIS Undina 3 Lol )
e (Rea (A el alail e ) ¢ Kall Jaadl AU e JSLE of 3 i oilly
Aaald il dhs (o AUy 5L @l S dla el o sinll (e dand il iladl e el
e 9 llia o) ey ol (9528 4l Lo S5 A (29-15) By el Aadll il Ll o
S Ay ) e gling sl Y1 (965 ale Glall S pan dalay Lo sl sy (s
Mmoo JSLAAY el i liMal ks 5 &l ) e (s gl B4 s

1902 12009 (31l laSall i e ¢ ey gl 5135 2008 Ry il dgth Jad iy i !
Bl coland g 3l Jaall (lKN-2011 G5l 6 e A0 rana it 2

U= 2005 Jsl 03 Kap-2 Gl bl o oy i s y 38 3o prasa colemad (5 3l a3
402 <2009 Sl 2008 alad Gl 3 Ul s Sl s csleand s 56l Sigad ¢




den A () g kéﬁ) ol Gudipend] ) A

(st \\/H \,,,,)"3 whd /\ e e

[}

Loy Jlall Cilaaiaall (8 Apatilly calill Ade o e lain ) Alesdly wu iy ol ciYla

Gadl g Alaall g 8 agll oy Jadon (g il JUall ) Al ety Ll T3 € ae ) il

il g ¢ giall g i oadl Gy 3 Loy Ao Laia Y1 Sl Ly bl BHI ol i
aall

P

f‘a by guasas, g L\UL;. """‘h)‘., et g Lgda Aol U,Jf, () /\/Q’..l';’a K):\g Aaild k)“J La \,&,ﬂ )‘,"\‘, b g gl 3

Al )} Aanl 3

e On IS Jiad g ol all asinall (e Aaga dpud A (29-15) Lemy Hladll Aay yd Jidi
Apati it ol n Al Al o2 aal UL ey sd (%628) oAl el
_ ASIEN AaO0 Aalad) Calaa Y1 A e ol Ayl Apaill aland DA (e ) e chaldins
dal o ¥l A0S an il 18 (gdata s LAl laual o Tas (555 sl e O Ade
Ay pill gl ) sl e 3 sl om il lgilaliiag g Wl 5 Ltlan gala Ay Ly alaia)
(A iy Baeld  Je dyine) cabal 539 Sigmy 3 si e 0¥ (Al pell ediaall 8 dagall g 5 S0
ol e 8 5l el ) ae Aals ol dgida s Rl in) ol B Ledde slaie ) oSy
2003 ale laal by Aala b pear Ll Aag yd Al B ) goma all aaiadll

;\wabéﬂ LAan 4

4@@\_);3\;_9.:.@ ) sy

al Ll sy o) i)
Aol t) Al el ALl Y aglla iilgn 3 lehsenls ) clbasatll -
aall g i aidadll

ddylud| bl yall | §

) sl Aay 3l Ganadio Ay pall Apatill iy 8 gl o] g o Al g e 1 e
02 0o Bl (8 ol oy g gl ) gy ot JSH = 5 o igall g lall Gy o
Agaiill oy )8 gl Jlaa) a8 28 celandl 38l Sleadl b iy clily e 2le g Lo
50S I UT S 53 dagea Uilaad LD (31 adl 3¢5 ¢(1995) Lale e dued e ST 2ke 4y 140
Abeaity) oa) glalld Ledon Y gale 2ag ol s Ayl Lo 4 Blal) il o paens o
Cligiall sl Ga slom bl dall 8 sl gy aud) ) ASILEN 5 Baedl Auelaial
LY e (il A Al s sl f JBaY) i (2003-1990) b () Aoy
Saag obaid ale Ul (385 bl Hall (amy Glal el W Jglada e ddudu 2ay A el
sl 5l 03¢d S 5w piase IMA (e il gadl @l ABS Jaladl lalS ladil) sy 3

£11(2040 — 2009) 3lad G At o lsudl S 1.5

St ol il aal e 5 Jglad g8 (Bl 8 S i gl g Al 6 ) gm Al all
Al 5 Aaall g apdell g SlaBY1 Sl (2040-2009) 580 Ja Gl el b gl e
Al Ul ) aeay JDLA (e gl e aal pall A 3] s a Ml g Sl 5 ey 301

2010 ¢ ym celoand 35S Sleal e gmal el Gy (2040 — 2009) Fal i Ll o i<t

W




Al (Y] pada il A lalall g 580 AleaBY e Uil s A e Lot g Aty
geadll e b i Jalaty ald (o A Bl il Mgl el S e daa SO Cred ol sdanll
Japad bl Aay 8l Ay phall Al sl el el sz e ae Ll ) P L
112010 Gload b sl Alan 2.5

d s b e Gawila 31l 8 JISall i gl e Jrai AT I8 Lo je Al s L
Pagaad lell & g Ml y S a1 Josdll gl Carm (Al il byl ) A8l
p el Bael ol g anl il 50y DR A By Bl all Sl (g el Sl
Y028 Al Lo s (20-15) A yoadl 341 cd MLl G IS5 sy e Sloadl sl
(L] il Ay ) gl allemll o S e il ) oot 6 S
Lallad (hagea e gm0 i) (50 gl et Ll (gLaBY] LUl ydi 5
bl sl (e IS Lea Mt G 5 AU 1 Loty YT il jall ¢yl 48 sl
8ol Juae eall y Ctlanl (3803 gad (31 jall o 5 ya (S A28 (€ g0 Tanm y dal all 038 Cluadd i)
hlaa ) G 2 Sl g Jalal lae )l ) e AEBU ALty Calaay) L) =
e S Slad Cuianad 28 4 jall o2 G et g 5onlall jaige Calaaly 44050 ddilay)
oAl il 8 cadan] Lgy) ) eddUadl 5 8801 g alatl (Ja Banas arel o LIDE cul 55 il
Al Aa Jia mal gl Led 5l ey Gl

11'(2014-2010) Ak gl dpaltl) Aair 35

i o Ay ) Adla) dgal g1 3 cbgaal] anf g sl day &l ddad ) Al Hall
Gl A il = kg sl o2 (Biad gad 5 i) Calaa ) el ol e sl
eduaall ¢ 8l (Sl An il ¢ palall) dlaall Leal] o il slaall aal cpe o Calaall
] S o Bloadl (8 il Aa il 4 el Galliasll gl cacala L g i Jady (P
Claddd) e Sl 598 5yl £ 15 Al 28] dulpadl Lass sl e | LR ENIE AN
e O gm0 108 o) GAY Jee ayd alay] e Dl cpad iatl All 381y 5 Aala)
Los o s Al ol Apalill pmal 8 i A0alS A8 5 iiad Ll A gLl ol A
Al o5 )05 Jsdall slagl e el cilallaay Jgla o se Agida gl datil) A1 oy ¢l
Aad S 5 2m ) G Cisae Ll V) bl sy il de Laa Yl byl tbaatil dgal gal
| amit ST Oy Ll g 50 &y il Haitl

112008 §ml (A & pual) patth Jlal gl sl 45

A s (S gl 8l aad) 2008 alad A pial Apardl Jlad gl i J gl a8
o Al Loy sl LeIDUA (o (ay aial g B2 = 5Ly callall Jso Al Ay il dpaill oy s
el iy dalaY) ey gially s gall e g Lelld oudgens (bl olaia) ) e
A oy daaiae 2l e LIy clll Lpapall e o bl A 4) deay Loy 42l
gl sals At LG ) A 58 Gage JSE sl a8l ol a8l 3y el Al
oalbad Lo e A alhy o Al V) el e N ey cidall JUal Jum e Lgie 3adatis

2011 ¢SIonl (Sd) sl wa¥1 (350t n ey Rl ol kel Tl 20 10 Gloadh ol dns 1
2009 Ahall 2885 =¥ e sl o3l G penn ~hatl § 535 ¢(2014-2010) fde gl Syt 20s 2
2009 <l AaSall iy a0 il Iadasll 51 55 <2008 iy bl it i by 3




R A SN ST & SO A [ L i . ot s
raadd T VLT L g h proi r’,.!'z;:».,o%ﬂ? G Gt ¢ bl Pl g Flaaaamn 2 ) ang S
hLyl e 4, 3 (}"JQ' 1) La ‘(‘k:‘),l_,fl‘ G P ‘ )Jw i i B ";'”,,f}ﬁ //\\ ey N )\(/\‘ i“) g ’4\)}{\/\\3 }( ! \,;__):\‘.‘y,‘,:vlfjt‘, Ay );:{3

MMSH “ yaf)wil:) JjL‘UH i ;»CZ A.:g L‘,{f L” _9&2) 9 tj_“) LJ&} (,,_7,,,),71.-_,;».!\ (ejw) 3 ’\ r"'”\*‘_, ) ;‘kﬂL}\Swa . \/\‘,’)Lu:a:':; [ s(jl‘% C:»\J;\,:lg

s

A bl a1 Jga — A pall Al GO ikl 5 alae) gad sladl Ao SSall
tell i G Bolle o 4085 Lagg (ol gyl 03 ) 20,0 ol g 1
B2y Gy Dalad 40K O g o jlaiadl) sl ol a3l iy M1y 6 2 Y
o 12012 31 L sl slagl Jilast 5 8
Aagall il Jall (e Banl g a5 ilgam e o Al bl 5 G e aaa Y e Al ) o3 tta
bha o Lilulsal s Gl all 8 Ol gl f Julasy dad o Aaabin et LSy Lol
U el JShigd 2e¥1 Ay sk Ga) 33 dagis Al aall il il e Al Holl cala Al
s ety Sl G B8l LY 55 eh puadl an 5yl 4 540 e
Lyl b S Laiaa AR pda Cilie il guadll a8 e Cielin Ry A8 el
oLyl NS b )

Al Sl e e (:LJ.A’J‘”‘MJ (Jeadl q_js:e',éﬂ) e LS'A’?“‘S L:‘S:ﬂ\ Ol o

DY) e Al Y Slatis (s saa L8 oS =i V) el Aaiill o
Lo At JSE Raga Byl S alaia W1 A3 ol A 500 0 ) cda e s Lo S e pe
ot ol dal oyl Lo s (6 dopuay JS < 1 488 ol s g Y1 clgaaing e Sk
0 AelaiaYly Aoyl QLdll Galliad g 3 ) LYY S0 s peall s gl
D 0 Wt e pe I e 4t Al a3y peebasl dilad (8 Ga gl oliall
(Gl LS ) 5 5aT 4 pee il il Sads
_ Al Bl Yl 6
Ll pallad Gy Bl A0S o1, LSl Jal gad) aaad o A pall ) glas <Ky
ABY) ey e laial & sl o agiionty Al s Ayl s Lo Lain Yl byl

Al pall  olall Uy o1 S
Al (29-15) il Ba Jaai g cuslas) o 8 isall Jal gal

aiedll e Al 2kl el e Mt s e
Zacall o 2-3.1:94‘! ’ ‘ ;\.ay.ai.'l 3
Al gl

il e waadl e

A e 3t e

Ol ¢GRS Sl Ll g il (51l St g BN i g0 2012 31 el A g LT
2012 50

&




ELxJ\ Lﬁsﬁ L,JLA)JLH *k;s))wx (jﬂ\ JE& Vg,q)l“p L:,)Wéw&uéik. j“ wd\ﬁxﬂg@)}‘ (JLL}JM d\/\> (W‘/A ’UA,“L,LQH o
SIS A alaiiyl 4 4y

,,U'S‘)li
\AH‘S a‘:nlt‘-ﬁﬂ\” g._.JL.Lu.Js u@.\\a&; (JAL:_\A) LS Cra &\‘_\w\“&,i}]] MJJ‘ ~'\,,Lc\:\.ﬂ|
.A\.QLéys QLS.AJ L_;DLA.&%.}” &Jul\ { .\ I A );)A:'\‘ Q.'I

Sl jabeas 8

(il e Al jall aadad
2011 A5ad Bl ad) 88 e 4508 e —
2009 Al Gl pall 8 Clally 5 550 ik ] e —
oA il gl lelaal ils L) -

A i) Al ol 8 g gilidl) Jdas o
padll g aladl 9
&SS9 51 L pLaly] 1,1.9

Gt olaly ol Gt (il A ageall il il ¢y LU 5 ) 0L L) i e
Al Bel Ly oY) A g s s Lo cppasinll S0 ol gl SLaiYl Cingl
¥ o2 (SN 9681.6 <553 989.2) 12011 dle (3 (%85.5) A (24-15) Ay yendl 2l
e iy L o (%684.7) iy 28 01 (29-15) Ly yanl) Ll (o it 4 10 il
1997 A 4 (%72.1) Adle S 53 (5 sl

(%0) bl s A (24-15) pany luild LS 5 B AL aLaly) Jara 12 (IS

10 20 30 40 50 §0 70 80 90 100
(loadl cpbias il (¢ 38 sal) Slgal) 20712 Add ciBilaall 0 S o O Ll AT 2y @l e 5 bl

Of 32 oladll A ] el Junmatll it g6 (1) 520 DA ¢ 4liad oS0 Lo 5 e
ee 963.8 Aanad Lo doadl ALY A jall e 94317 Sl L ialed 5 a0 %4334
Cligiall Jb (8 8 el CLal Legal G Slgmall e Qs e aalall palaill |} gl
Sloadl b sar (G AbeaiBl s Fpulpal) oy lall Jasa s (2003-1990) 5 il ALyl
2003 ple AN dall Coga any La gend

TKN-2011 S o s i e i



B %} 201073 -

[ e —

Lasoslsy T

é gazall L 5 94 Uﬂ‘gl N
el f (A

100.0 0.0 0.0 0.2 3.5 51.2 34.8 10.1 14 -12
100.0 3.8 3.2 9.5 18.4 31.7 18.1 15.3 29-15
100.0 7.8 7.5 6.9 10.2 26.3 13.8 27.6 + 30

1.1

100.0 5.3 4.9 7.3 12.9 31. 17.8 20.6 & ganall
TKN-2011 31l B e T8k s i 1 yvnl

' =¥l £ ol A aatl] 81 51 ghsadll) 2,19
b@‘%ﬁmbaéﬁd‘&ngéoﬁ—}iw}m umuu’“%huﬁmur@!wu\
ol (TKIN-2011) Sl 28 0 8805 cenne 6 L1 S8 clogis 11 ona (il il
L.JL)}’I Y (%197) (.5‘} éﬁsjﬂ (%153)\ A% (29__15) sy k—J\_)_uJ‘ S M'\ﬂ - E:}L
(AL1L1) Y LS e ymis

Ol Al A syl e A YT LR S i) g5 pie ()
e Al ) S 8 sadll (e 3 Lae eale S0 YT G iyl cus (N puady
JS il 5341 9] Ayl dla (b Y1 At Al 8 gy ] A Al Sl gyl
e el s clajladl e yaall Gl 30 19201 1/2010 (ol plall )M e 3ali 100
s canly o3 2V el ,w‘)swﬁ@ﬁau@ﬁ%mgmsmei@auyt@ﬂ
olall 1385 iy 1 6 UYL Gajlae s Al il el 3 Y] a8 aaad 8 Ll
- . PIY) e S0 et ) lonis oL (e

2011/2010 (ool pladl il s &5 3N g Aty ) A pall Gty sl 3 J2h
/_

7
Z
O S
Lty et \/
A gl Ada sl
3l plall G all 8 o5 310 polatll s 5 2011/2010 om0 Al (3] (8 ISY) 1l y ST Gy 3 ca
' Gl slaadll 3 Sgadli201 172010

0= 2012 landl (g 3O Seal Q011/2010 gl lell el 3 IS ey JUlY1 ity s
1802 2009 5V OAS (3 al By sgan ottt 55159 20 142010 <yl ik ) &t 41 2

3/

k1



b g6 oSl YT Glasl] Auas (0.82 S i ald

». % \3‘“3 QS!\“ «!»"Ui ’X\“\ e ‘”} \,Aaé

,\Lf?i l\;’:wmga]j h;;)\.,";\‘ﬁw),&“ “9*3-?{9 (.*\WSLL) ) A :LM (/() S a) JBLJ Lj‘”\”. Lo L W 100 k\Q ()\ H »/L:?V),j“,j\
o AT Al 5l 9686 (N o laia ) g gl B glase Gl (ddd diun ¢ ST &&ﬂgﬂs
Y096 yesall Ghilia (8 el 5 Sy a0 31 ghaall e OF g o s el Al sl 04557

(3 ) My i Als 3l 9495 5 A1 s el

aladl apladlly glaaly) 3,49

ELy) ‘(%62.6) @ﬂ* '@ML;-\\ balg-sill e dym.m 4 (29-15) ey calpddl r—dz-u e
W&Jﬁu\ﬁm%ll 6 .m.uuj cdﬁu@ﬁ@;ﬁjwsﬁ@muw%?g 7
caled o daad Glls el Ll aaty il Al jall cibiacadill Jga dagaal) Gy Helaayl
psdall s Ayl il Jall 4 Cae 558 a8 A (24-19) ey Agllall Al Syl il il
Ayl bl Hall 3 Adlll A canly Cona dialall 35y Jlac 16 a5 5 il Gy A il
;.ésa_qw aJu‘y\_, duc"y\ SINE z;)\_;_'m Mgui 6%14 3 Zuyﬂs ﬁLn.J\ s 4%70 )
2 J—E%.JU ‘u‘—bﬂ‘ < @Lal #lidll 5 8 jlesll ﬂwei‘ u~z—«3b ‘\-whé =~ Mj\a).eﬂ‘ e#b ‘\e-"-,e—*-“

laddl dsva 2.9
sl aday Ml sl il sy iy sl e 5 0iall sl 8 i) g0 Rl aal
o oally dpatill 3 Gall seld ‘uy.u o Gman ST o1 ) 4y B sab saleasil]
: Aglially dial) Ancall (e ¢ San 5 shane Lo pial

ol 1.2.9

(29-15) Lrams (B oadl Gl G e LAST ol #elaadl (5 5SSl of yal tanaa ek
ool 48 sy il ALE o s B 0 51 (%42) 5 iladl O 553 (%62 (Nl sa) A
o2 Lalar e Alle 0l g (JonSW (g2 3 %011 @lid 5 Adagall of dpdal ol gull o glalaty agil
Lo g Y1 Of Jaa D Uy e Ll (950.4) = & jlia (%12.5) Loney 5 oS3 (g at ilalall
Al du a8 A8 sa Bood Al UL a8 g G jad) L gmd (31 pally it e
Sl emad) i Cpaaill Lelamy o cilalall

(8 £ 20) ¢l e Jas siey oy Cppaiall I il A jlas b O3ils prna el oy kel i
Cr) BoSuall s pae Jal je (855808 agdla ol Cpall ) SAY yae dois g Lead paddl] A
O3l a LYl dle (b Lo S s it by T (7 £19) e o s (2
Ads (10 £26) e dana sy Cpdaill A jlaa Gl 0l

3702 2012 A1 30 (MICSA-201 1 <yl 3303a (g3 el reasdl (5ol — JULY1 oLt s i 5!
650= (3-3) Js3n 2009 Us¥I st ol il 2009 il §al 3 Ll g3 5l Al ) sl "uLu2

T60= (14-3) o2 2009 Y1 Gudii «Luaill 3 2009 did Gl 3 oladlt g 8 5l ._—-‘=55’ goaal) ’4‘-“
239 U= ¢(12-10) Jsn 2009 U1 G pdi e el Ly il 2009 Lind Fll 3 il 5 il ijn P C.u*‘
240 v= (1 13-10) Js» 2009 J5¥1 0 ¢ laemiil il 2009 K ol 3 ol 3350 el s ﬁu5

260= 2007 nall 35135 2006 Lnd S jall 3 LY 2 i 435 il il o sy el ) i ©




P R b \w/»,s\),%}{':» ) w,,,\;J\;,k,i otz o)l s 55 )\ Soodl A 5 \/\ o ’\ pr »n \J . )\1 sy ,,‘5 Camodl A 3

G O Caladl e 94373 thsa Ob bl A i ) sl jlaa g bl g el ez
(GUSE) Lag 08l aadl W s 3 ds (%gl)j (%’)3) Al g el Ledi () 3! Bl jlae
LS 30 i g il Bl o105 el ol i gl g JSy € 53l 0da

B el Jal gadl 0 Apan T cp a5l 1880 Al g slSlaal

2009 «s AV ldtadly Gl bl sl ) s L (20.15) ey il GO s 4 s
(o)

ey |
wodl
Ve Jilysy i

() s

Sdaadly | gall)

£ 2l

by S8y dSb;idl & dalasll

O1AY Bl

La s o Cuali ol aad 008
0 5 10 15 20 25 30 35 .40

244 02 (16-10) ) Jsss 2009 A (5l all 8 Q] 5 59380 ( dda o)l s il 3 jauadl)

Al (sl oY1 22,9

DL e A1 UL A5 (29-15) e il sy 5 8 i Sall il a1 ] Cav L gl 1Y)

A sall Gl pa¥ STl (5) JS g caliay 3ol Loaiial el dal e il jaY) o2

. seall uuu;ud\ujmu..qeajm (s 1000()5]5)3.4)5‘(3&;4\;_“&4_:_1‘)_._&

i..a.!ld_ﬁ77§8 8u\_:‘;”_yJﬁd‘&b)@?iuﬁuuﬁowuujﬁdlh&a il

~ Gl e patd

IS Gl e JSUS 5 At 3l Adladl Fasall JSLSa (3n) Al (yial pedY1 prias ca ganllyg

3¢l Aulidll Anlall sy (Kool padidill days e il atia ey dpnall e ) Al Lo

I e oA e Jladu Gaally Llaall s A0l adal sa ) sl shat piel Laga sial el

(i LS Gl Y

Ay -8l =35 1000 JS1 4,5 4 sall (5 slacall al el s} a0 (5) IS8l omgy —
oo o5 022t 1000 IS 8.2 pmadly 5.9 iyl (3halia S CIDA) e ccalal
Yy S Gndaal 5 (55 4

e bt Ay 508 G 0235 1000 JSV 4.2 il Slgall Gl el i A cualy
Lo calll 02 o L85 ) RS YL Yy oSA G Le LSSV st (3 s (5 3 gy
Al pmall

244 0= (16-10) Jsix 2009 J5¥1 G5 (el 501 2009 il 3ol 3 sl 3 il ikl sl ity




w1000 JS O 3.6 ) 7t snall (11\) '«j.',,)).(;m.l,%a; »»»»»
dall el ),4:3 L’).\ J:QA,)\JS o Jaalaall

(il e 02251000 U1 16,2,

(%) 2007/2006 A el UM Cus, o 1600 JS Asaad) Aiaall L abl: 5 18

Lajall Aol il jf 2 29

it Adea  20-15)
17 Sl &

ol Jlgall G0l ¢

e ol Gl

S0

Sla¥) s Banall it ol
B ol e

Sl el 36
‘éM’ gf.'f‘«, .

sl s el

JIITTU 815
0 10 20 30 40 50

< 7 d3% 2007/2006 Hsd (3120 8 5 Ania s jaanell

Jeadly Gladd) 3.9

Gl g abat®y) LA Jans 1.3.9

el B (3 smoal () Gl g ) Sl 5 sl 0L esBY) LS Jam 2
U147 5eh ol Gas 2 %73 )83l sal i 2 2011 e (%43,8) 4 (64-15)
Llail Jaza 611 28 (Al (29-15) bl Aoy il Jdaie Lo cill oha 4 lie 2de g Ly
Cr E S sl Gy pd 5 s (ol Lo 1(%12 U5 %0634 ) 5S3) 9%38.4 (ol
G A 8yl 48 5Lsta 440 gama o G A BY) LSl Jane aldd) 3 gang pial)
2008-2004 8380 &) g Al all cilaal La 0 el 5 e L] Qlwy @l o Janll
() ¢ ) LY (S Can A (5508 353 0 43 yeYl Bl

(Vo) i gbually uindl g LaliY) s s Lk (29-15) ras a6 SLuat®i) L) Jins ;2 Jgia

£ anall iy ras

. Al
Esaaadl [ &L J38Y | el |0 0483 saaall | QU

2883

)

47.5 1 21.0.{ 726 574 33.9 | 794 | 422

foniy

¥

42 1 69.0 2006
412 ] 106 | 722 | 46.9 167 | 76,7 | 39.1 31705 2007

43.2 172 1 669 | 504 | 262 | 72.1 39.4 1 64.1 2008

o
n

384 12,0 | 63.4 42.9 153 | 68.8 36.3 10.6 | 60.9 2011

G g 2007 A (32l (A 5 ol alualiY) o bala ) meadly (2008-2006) S kel Alally LA 50 a3 jaeaal)
JKN-2011 (Gl A8 e Agud

TKN-201 1 3l ad 4 e 360 e ity |




} LY Al . : i ; . . ;
{ ) A iH (‘)ﬁ L 1 et Gt § | Blead ol g (’?ﬁgiﬂ,‘:!f (5 ol gl nadi
aload) Loy dana o8 doaal m A, AL A b A o {f; } ol } s, e ol Hl\(‘ Lt lea s
Ot Cad) y LalS ) 2 Y j
o Cadl sl JL)Jij‘\\H Jhd 4 M'JVH g \\H‘)\‘Mx;)\‘)x e ;.;%H(}AJ@,dl‘./_J’i\’

e Ja Lae P (%70) Lagin b 5 gnsli lada d,QMQ Aiw 45 PERRES) L/"JLAMY\J \L;, ﬁ" ﬁb‘)m\
PEAPNENY) a‘/a_ﬂ 5 el &Y LU Y ana 8 @ omS ol e

(%) 2011 « il diu 15 ey ool (¢ Aba8Y) LA Janad GUYI 5 oS3 o 5 aadl) iRy g S

100
90 8 J,ail
80
70
60
50

a0
30
20
10

0

35-39
40-44

2024
2529
30:34
45-49

o
=
1
i
el

TKIN-2011 «(3lodl A s A0l s ciliby ¢ Cpndial 1 jheaall

L;ls‘)}SMlkLE@:AMJMbijQUWLL&J ‘gdjﬁlwl‘hmudlbwc_wuu!
ae N e 5 a8 giad (Sl Jia LS Al e Fobaa JSay slaill Juea) ol (f 5 clgaluad Ciduiy
&Ww%z;gwupmmm%m.w102@\.9“@\98&,43&@&@&
e Y oy elainl ) 4d Syl 13} At ol ad Gl 8 30 138 o W) (31 5al aindll S
o OS] el L e VLSl Caling Jd Aaite ¢l ghad g &)yl 8 yll 45 5a] e S e

el Aadtiall iy hunall 4 slag Lo e L Apatlly (oabaiy) sl Jane

buddl (oaluatdy) LLL £ 439 Al 2.3,9

S Gl O o sn by Al i g Gaboa) pldil) lill J gaa 5 lala] ool
Ay antll g Unl & ¢ shadiy Ll Ay 5 050 20442.7 of Baadld ciara o G jad o Lielin
s o e 9%15.1 e luall gl 10305 9418.1 el plkailld 94218 ol ) 3 & Ui
A.z»;ﬂl.\o\.k.uu‘)ﬂ &I e SSI ) o8l ol la S 13 (LY oS3 O Gl gy 5l
=l plall 8 ST Janay Gobiad] ol i) U Ay 50 G5, @l o W) ¢ ) ,SM

(7 8 Byl Eleadly lalae e Uil S 0 Gl s Lo g8 5 (%046 a3l 5 9547

O A el (5 sy ABe (50 5 Jandl (salucliY) Lol Comnn il a3 5 53
Of 2 Ll el 5 3 gl e gl rsall ool (pa Aalilonal) Cannil] Leailt e ) pany)
by ol s (A oeaddl g URdll 3 o5kt 9637 5 o3l g Uil b ) shadiy (yua¥) (1 %440
ool sy g 53l 6 daill Gl o e Jol s el gthadll 80413 V) syl

SRRE

T T TR

SRR

JKN- 70[1@_;*.“43_):_“\54”@.&’-_:\_14
91 0= <(15-4) Usas 2009 Js¥1 sl el 58 2009 L 1 pell 3 ool 5 il _\L,)niwjnuuuz

5%



Sin b o
WA Wladaaldl e TN

i )\)5\ nadl 590 \\;, - 53 ,‘,f\;},\_,,;. [ g

Laa) Ot EIIRSS Ay e 9 a"\nﬂl

gm,x,,/v};x}.x..:zi,s,j 'Q\“) (’:5;4 05 = M Zv Llwﬁ“ 9 A 9 (l ol )m“ i Lﬁ Sdd ("ﬁ‘j ( e A, g le \M V<5 J\Aia

[

ula. idlle Lalayl Aol A 0o (ﬁuﬂﬁj LSMQQ:Q‘“ CMS o Jialalt

(%0) 2009 el (g abiaiB) LA s cpdalall bl oy 350 17 J2
283 39t 1.9, . @iyl

‘ /1.e,g)ﬂ

2.4 ,u_vi‘

/1643 PR}

91 w2 «(15-4) Jsaa 2009 dind (5ol oo i g § 918U A ol prrnad) iy 5 jbaall

Laba) bl 18 Wil 3.3.0

Fan e s Ao (29-15) o il Aay 181 (9445 5 Laboat] cplandill e v iy
Apellal) G Bally 8t o o Ll (o 5 02011 alad ) SO (%31 (ilia (%69) Y) o
L@@U&Y‘tdl%ﬁ&h&‘&h@‘ﬁum¥ @)yuuoﬁswd‘)\jsdﬁjub
Ol Ll e Al acin ) o Ol aas (S A S et e 8l L il
Ao S Lee Guund el 38 L] e e Sllg Ao AU ALYl flat] b 5l ge s o gl
e B oS i (59 -8 JSo8 ) e Ll ) (D 9483.3 « 558301 9%416.7) 2006 ole
Gl L 25 2011 e an Ay 40 (29-15) A panll 4l alaial g il (5 ginne
A 15) 4 penl) 08 e il i iy 8 1 Lt i) ml) S5 gl Cann 5001 Al
2011 pld HU 94755 Jilie %24.5 5 5S3 ool caaly Cupa (sl

Cus A (24-15) AL 4 penl) B3l Gana cilas 38 Gabay) cplaill ya S G e o
dﬁ_xuwﬁ‘ﬁus@fmﬁgsmﬂs o3 i Leble ) ) @l a5 9541 il
B8 O (A Janll (35

ledd) o Adadi 4,39

sl A Yy ealall il 3 laciad) Al i S JSLaall el e aludll Ay AUSde a2
Al c¥ane (& Gl 3say (8)JSA (e ey Laali gl Ladiie ST o) gun Lgie iy o oing
ple 8 «liyl ool aala 5 Lea il aali A (29-15) ens obadll 2l CAlYly S
Ay pendl 81 i) AN ) (%15.5) JBla cJaall e dalall calidd (%33.3) &: 2011
&0 08U (909.2) 5 S (%20.7) Al Al aladl Jamedy Gl yo land Laa
et O 033 898 deall (33 ] Ll i s asindll o Sl Aag 58 lSall aas BaL ) ) Gl

Jeall Bom A Ly )5 Ldlagia) alad 4]

i ) raalt !
TIN-201 1 3l 38 sma 380 ik 2

:7‘2
o
§
|




A }Lu W 4 EU?-XH U\?i 8 S

%1997 #2004 *2005 2006 2007 2008 2011

5583 el 8

A (24 15) 4g el 4481 20059 2004 91997 alesd) u‘—i-u liy ®
LSiay) faall y ((2008- z@m) il ol At g Jboditil) geia g <1997 (Sl pload) acaill il 5 50 can
JKN-2011 Gl 4 e A0 geeag THSES-2007¢ (3luadl (A 8 pudl (5 abatiyl y

o dlgay )l (A pRiaiis gemall 82011 plad Caludl) Ay il A Cot e 38 g
u.ae\.slmuj&.mwml Alleall § (dlUadi g ‘leeﬁmui%ﬁ@ (3 dsas) Ll
u—“ cﬁiu_j.\_lji J.:.Laoé..m.oﬂ _91 5 ol b_)_a.a\)” QLE.\GA Candl _)Lm:musd:.\yuak_m)“
Ctlball olil) Aad o a0 Lild 30l Qi 8 o sl B jf )y Aaiiall AUaall 3 ja s Cils

daall il (o s il b daall Aglaad ] e s a5y ugm (%20) yaall 3
Mu&diwww_ﬂ\@)&eﬂ uim@yw\ 23 (ld @llil 4 5);.\]\ Mjg.w
Of Bl A pre 408 e gl 2y ! ymall 8(%16) L sa diie (%40) oo w58
O i M (A O slany i -Jaall B8 & gane (e -~ (10 (%75.7) 5 S e (%11.1)
23l

(%) 2011- 2006 5 Al i) o s A (29-15) eoz ol Al cana : 3 Jgs

Ssidiags L (29- 15) :
: . Al
i) B I3 i) an
13.7 20.2 19.1 30.5 2006
14.1 14.3 20.3 23.1 2007
13.3 16.5 21.2 28.2 2008
10.0 11.6 149 . 20.0 2011

THSES-« @l_all (48 yadd galaidy] g Slada] puaall § 200852006 < siuall Allard) ¢ bl o gl 3 jdeanal]
JKN-2011 el A jra 4804 wa s 2007

(3,105 201063 m ) s ¢ o g Kk Ll Al Rl gt ) S - 31l 3 S Al i !
ASea

el ¢ pana (he (%21.8) & (i m)ﬁi_umﬂy\ 52} Calaladl s o) [N oo||dlﬂsuﬂas_-um‘@u2
(10502 < [0-4 Jan )a.!, oalad gl




[ < Sl LA ey £, X FRETE S £ O U STS F [T S,
b ima \M\,,;,)}Q § A { /9 5 J xk,.,,)l,,,;u, B yrond CX\,:}/.\,‘,,.)),{E,,,\,! d,“x:}]; Lol Jre

bl dadll e

oo Oalaladl clis P ISTRNRRATEN

) 8 mals etz g ghunall e85 1 A

T A= CHHIEE
O o deenll e cplllall e gana g (615.4) Alaigy salgidl Alaa (a Janl e pdbalall
waSay emaall G E e (61 1(9431.6) lels dpmalal 3algdll oy gheny (pan cplllad) L caaly
Y dleely g yall Aol aae Sl (8 sl sl ay 52 e Jendl e el A Al

el (§ g cilaliial Y Gl B 50 Jang 4068 ol Aaliaia) Candis

gl (g gheall g pdadl e A3 (29.15) ey ol Ay el ALY Jasa 5 4 o
(%) 2011 '

sl
el
2041
431

31.6

Adas) | Adawgia | Auiay)

udadl

&0

L8 ganmall

15.5
33.0
18.2

pst
192
35.3
25.1

baladi
15.1

17.9
44.7
22.3

16.1 14.3
52.3 28.2 22.1 353
19.4 154 16.1 £ ganall

JKM-2011 (3l 48 a0 A% proe i} jouaall

lpdd] s (AaBlil) Alanlly el pab) aadis) | g0d 53,9

Oplaladl 00 94359 8 % 5 allll <l )l aladi) ) gead) Aol Jaall Aadiie Coy g Cin
DAl plast) | gead Alles dpad 5580 chpball 130 int () oy A (29-15) s )
O OSall & ganal & jallall el jasl aladiin ) guad Alee dpnd dila Lo e Ll 238 5 el
e JS (Lge 5 D) Al Allaall) el Haill Jast] aead of () i Las 94322 Jadll
(5 s Bl el 85y

daBlil) Alantl £ 949 A pand) LAl Coen Aaalll Alaay cplalaldl (e al_a% &0 5 Jdas
(%) 2011 ¢l

Jsladi 15 Ao (29-15) Ll

BAE b Aallidllae | 3 Al dailidlles | 5 alh ;& Ll Alles | 5 ALk Amdl Alas

68.0

32.0

64.3

35.7

2983

62.5

37.5

57.9

42.1

&)

67.8

322

64.1

359

£ 9

TKN-2011 (31 R s A< groan by £ ol

soalall e g 3 allll) el jasll aladd) 8 Alee L) (5) daaadl e G Badl,
(Coallll e 5 s alhll) il Hadll aladdn ) goad okl (5) ds P

Yl aae (e 8] ageally Glalad) 5 SA 2ae Y @l Y SA G alpill Aay
O Ot 0l Qludll As 58 e SA aae ol st A3 abae Y1 Y Las, 1) W) ua
0553 1108365) lima (g piimy 4 penll 481 il SUY) e (350 a8l alazin] ) gucd

~ 15102 4(33-4) dyas TKN-20 1] Sl &8 o 3805 prane i !
G ol Aol 35 0a JH alee el Jane 3% 8 el adlill Alandl s ind Jong n (8 gl o) Baliie i o sneny 2
Ladlll Ulaadl Wl alee iy o sl alee quits L Gala) Stee damy o el dlee il S Sdla) et 33 of e s
e G Gl Sae Jang O Sl e Gudi (b Rl el 2 O b gy G i ol 34 G omg (g S b 5_alll e
)‘Wlﬂ)by@ml.\g_\}%?lu\kh:MJ‘S}M!M|Q‘¢.\.\»M‘:M}‘ J_),AXU&,;L&S;A: Gy e gy o 51‘1?_]\;.“4_\.@
(2502 (HKN-201 1 3 al 4 jee 880 pona) oo s ol e o ams g Jae 4l




YL e LT AT Liands o " . . .
oo Y Vet D Cea b oAl 8 culaband) by T R R b R TR TS T
' XE £ Lt DL Lalarbatl) s ey @ i BN L= WREY NS A LS L | RO KPS |

A% Gy (Adlaadl g g (& Ayl ey gn YT ca eel jl e Gl SIS Ol 46765
ey LAY
A il (Vgae 53 DSy il Al alasbad ) gead Alee LAY 5kl U La 13 4313 a1 pa g
A 8 B Ll ol ol ahadiin) ) gassd At aly 28 6(Chy )y ¢ puinn) RSV (e i clul
e el Bpuilly Wl 94327 emall 8 gt o 3485 a5 il 3 %423
i %57.7 ol (A aly ai ol A 8l soalal e ol ) sladid 6 gl
Ang il 8 el cl all wladi) ) gead Alae i @i i oSS asll ag  gmall 39673

(6) Usaa b gl 5 52 LS5 edanll By Sl g ganad L e il 5 ginl) Ll il

(Aaldy) e g Aablil) Allondl £ o35 Ay ) LB Comun Ladls Allany cpplalad] 2 84 sl : 6 Jgdn
: | (%) 2011

Alds 4 (29-15) - Ol

boall 8 dallidllee | B oall dalli dlee | 5l 48 LalUdlle | 5B 430 Als | Ayl

70.8 29.2 67.3 327 S

61.4 38.6 57.7 42.3 i)

67.8 322 64.1 35.9 Eoem

TICN-2011 3ol A s Apdh prss il ;e

ity oallally il gl plasiu ) gesl Allee i S8 ool BB alall hasil] g giun o
Ay o BBV 1 Sy adaill (g3 G di eadlall et Claal a0 (S (8 el
pladia] gl Allee Cuwd G Laadl Leay (7 dsda) SUYls SN e bl Ayl
¢t bl Aay 5l llh e JAY) ol S sl (550 o i pae IS (aial) DIST) el sl

eralall el Cilaa Jall ga QIS5 cJanll G Sl £ gana

Sl g Bl Allasll £ g5 9 Iy yend) LN o Al llany cplalal 21 391 55 7 Jgon
’ (%) 2011 « ol
Al A 15 _ Lt (29-15)
o belite oAl Aili s | - el M’f‘ 5 oAl Lalll dlles el dreed)
S ald S jally yo
61.0 .39.0 60.7 39.3 g 1y
70.3 29.7 64.8 352 Lalae] — Ty
80.3 19.7 79.0 21.0 PP
67.8 322 64.1 35.9 £ sanal

TKN-2011 G3loadl 4 jne 4508 praa by 1 ducal)

Dol s Jaall (S aa (AEY) S puialdl) Gatbadll oy A e addl e S0 A
CRal) e ol and &3 HGall o3 ol ya) aied cludll Aay i) (Aadl Allee) il Huall Sladiu)
Aol A ata oS (8 el il oY 58 (e %41 Ul Le e gl (oata gl sdalia,
el S A L] (8 el 5 S uSad) (52 Y1 el el gl il pall Bl s Gl gt
S el caliag Vo Aol o (%21 %41,3) Sl vie dlisd winis JSa0) el ol
(U DS s sl (A %37 e 9643 pad) A condy a8 i) 5 5all LYY G e




TR G v . S
RIS A E L baiandt o saus o wolad) R NI g sl s abodl ol

3 49 Ao PR ED: o ()) 2 ‘1\1 A, 0 58 /<?“3 )u\:; J,»i} o4 vuxi»‘z Lir’\‘*;i L)L\ A vt ),Jl‘g:
k‘.ﬂt\“ uv\'l((ﬁ Lso Ja ))1 \)l LN PN kLm“o\ Jh‘,'\A 5% 9 A “Hﬁ&,\” d \qis‘\*\ l'\j\ Lan !

Loyl iy s s Y1 (o Lol 1380 Ja@ daall ) S A 28 )Y sey A a1 ey
el dwdlly LY S Caa, daal GBob Al daad 21y iy el Ja Lo il
wﬁ\ugu&yn@mg&gwmdswymuqa&ﬁcwsjwlj(@mw/@g)
ﬁf!:b%lSl&LJﬁb(dM&W}As Ha cpdian) disa Ll (ABYE 1Sy Sl a1 o il
J.a\}l cc\.;JJ<45)L_3JL9AJ J_gSAMmwshuw)mub‘z’\wc\&jﬁmh“bu
L Jaly el cond sh Gelaia) J gl adall L_xbui\dqwgdwﬂubm An sl OeSay sl
js@Jﬂt@pJ@y\d}AumsMWM@méus A gl g\ ) mg.u“sy

el )

u\é«a\g cadaldl g (}«&J\ OlSa s, Bl ML@AM(Z@ =15) ey wledd) i cabalall &g 8 daa
(%) 2011 «ady)

JHa OSkal

IS | i ke (s

SO | Geabla [ds j3a | g Ll [@se | oaiSa | /sl
waba | g3al | Jide | dds | Ldy | e | olsa

w

goena | Al | (dadl | 858 | 5o | Al (Woade | @yl sl Jana 448y

1000 | 0.9 0.3 1.2 0.7 6.5 41.3 59 1283 | 150 288

1000 | 2.0 1.3 06 | 23.1 17.5 20.7 8.0 7.3 19.5 )

100.0 | 0.8 0.3 1.5 1.2 | 08 43.0 73 | 282 | 169 pas

100.0 | 1.0 0.4 0.5 1.1 17.9 36.7 33 | 272 | 118 iy

-

100.0 | 0.9 0.3 1.2 1.2 6.7 40.8 5.9 | 279 | 151 | gsaadl

IKN-2011 (3} odl A8 e A0 s clily 1 j5adl)

whpa il g Aadlall 10
Ladall 1,10
ol Janall dsis L) ) euJJMLMcuBMWUAMUGMJJloMuM
R NGO R Y BV RVARENERHECUET EVAI DU
4 yanll d2a)) Gl e (%15) Ol 3 ALal 4y sl sl alall Jaaadl) -
& AL cliailall it QY g eldl ) Jaadyy adailly sty o} 4w (29- 15)
(sl e %11 e 9420) Sl

ol d <9M1d/\.a.bwuh~uﬂ\smﬂlcj&£]\ Lo Jle d_gmc.xbﬂl‘.._u&: -

el oy el A el paiad O G A (29-15) 0 e Ulee ] £ 158 (e (%60)
Oo iy (%62) e ST O LS o liia ¥l agliSe Gpungy Jaall 3 g By ke
s Al Baled e Jsmnlly 6 g Ay pend) L8 i 8 il

055 (%042)5 Slandl O gty pedl Ao (20-15) see (3 il e (%62) D —
o Ay S Gl A o p Dhagall ol Adall o) gl el AL a5 44LS 0
)l (_'?_é Gldae e SUY o laadld Y e g (%0.4) = a5l (%13)
L o Lo pead Logee

b
Vi




ol el Jasa 8 SV JEN plBaia¥iy YTl 0 Al o gkl
o3y G B laa s OS Gitadl Gldl e %33 ) o 38 il jlan
OIS 3 eba et g il Bls wB55 3 geal sl Cama el g IS u,mgm ol i ol
el Jal sl s Oon denl Cad) ol AU Al g slStaal

1000 JS15) sl (oh bl Ay ) A yall alpeY) ST o) Al jall il Cae
S g Ayl Aalall Al JSLie (gas) A sall il ¥l yiiad  sanlly g (Lot
Amall Ao Ak e Thas Gls Qe

(%38.4) &by 38 43w (29-15) Lludll sy il (gabaiBY) Ll Jaxe ) giliill ey
(%43.8) A (64 15) Jaall (o Sl & gondd (gabaBY1 LA Jaaa (e Sl gy
, 2011 plal
FRTRA nggsx Of s cpiall cp alaBY) LA Y are 3 Al b gadll Jaadly
A 45 pae 3y LREAIYL 1 25 aa e i 0l 5 LIS aelisti iyl s 5S30
ohaial & sl (g gioal (gabaBBYl LUl CYara (S aS i aga g e dule g
O3 AalaiY) AadiVl (e e Jaad sad LalaB] cpladil) calutll Jogpe s cilalat) S 5
gladll 8 () sy A (24-15) D el Fag 58 (e %40 Gy e Of 25Dl col
O ol oy eliall Ul Tyl s ladl gl ¢ ol j30 e Uadll addy aadl)
' iy <A

Oflandi e L (20-15) semt il e (%46) At Lo o) Aulpall Gl
Al ya by 2011 alad HSA (31) Qe (%69) LY G Tan adl o gp 5 Lalia]
Agallall Gaplialy

o %17 S Jomal) 13 &) (%18.2) (Bl 1583) ol Al Jane i
A an g AUl aladl Jonally Culd Logiad dnam o il g 5 (DLW 9027 &L (pa
O 00 858 denl GBom ) ledgdas aaiaall (8 QL sy il IS0l as 8005
sl g amlaall A Al Lasn Y el (5 g A Lean g Lalapiaalf ol Ll ey
A il a8 Al el (g ginaal) 5] e Ga sl condi AU (o Al )l o f
G e il Gl Lo sl (%31.6) (Aol dundall 33l ) slesy an ol
(%15.4) 4! saledll dlea e deall G Gllalall

lee dod ailan e Ao lusl) 22l 3 5aUal el padll aladii] ) gnd Allee A (§ 80
%35.9) Sl ga daall T Sl g senal 3 allll il Al aladda) ) gsd
soplall eyl At el Al ae dall g Gl (Js 1294322
Al aladind el O ) el Lea sdeed) B OIS £ sena e calndll Ay
(Bl 8 6 piiie ASe JS (Lgue 53 DS Ladlil] Alaall)

wila il 2,10

e lia (Sar ody il Apartl sl <ol el aludil) Asgy il il (e 435 gl o3a 4dand Lo DA

o il Ay pd a8y Aallaal dati yias] dlie s yiall (mny \gllads (S il i e
VIS Ll al S5 131l

Y




f g&,li‘lw)h&wa i )}j}v«}?—“’;’?{j (ru%‘)':g,éx;:ﬁi (,_v Y

Lavad) (l 3 g RS g

S Al Gl ol gmmay L.J\ P e sy | (it} ‘u b\} Oy eliag

Aalal ey «Lm; )le.;gj «‘L\f;;}aﬂ r'““""‘“d‘ Lhi e ¢ s ﬁg,j daa gill 5 Cla ghaall Pr-p
AS sball ol lgeall g S8y 030 3
Ofe Gpand G coatan (oW ) slusily gl olss e ST il Y
bl (e el gomn DL e a 50 3 ey 8l sl Sl sl A g b3 Ogadaly
«L_J,med.@.n Uy gl cilaall g

bl LVl ¥ aa £ i) Alhe e il o

' byl eﬂ,‘uemw o

oiﬂné@wwyl@ﬂawmwws@@b Seusill o

- (G_UJM\ ls oYY/ _m.“) ﬁr..ﬂ’ JIET Cabia, 4 o

O

o

O

s

el 38l gl gl puans
CbLalall plnill (g 50ty alaia Y|
Bhalall pluaill () gall g 3 A sSall Ulalaiall o1 Jue
R O éﬁj d./\.:;uaot._hj caziall @ szajh.; ERRBAETR A | O Aldlall 6.8l d.uh\.x
(3sed B yaa'iall L..)\A\A.A}”ésxwl.fwu_dl daa U1 ol Sleally dlalaly oAl a5l Ly gl
Al e o) A sad) i) J 8 (e
il ) ot A ps pad i¥ane Biiad b (5o AL A ) Al gyl o
St g toﬁuﬂia%&&&@@yob‘&u%‘ﬂ}@y‘ﬁ@dm ol Y
| | el sl 3gd alall HULYI pans
el Jaza g paladl o Ul el jlatin) sl Aa i Al ol e bl sl o
(Al i Hlaitl€) 4y daliall Ayl eyl
Aald 5 anatall lalia Yl dgal sl of AW dall e 8l 5 30 Jusiall o
Aall cibaadll g Aa il detl] caylse s
MM‘}M‘@ACL@&G&AL’M@@MJ&JYM’&J& L:Ad..\»a.ﬂ‘ e
B skl oyl 1 pe a8 Y dirdil
dale Cliled (po claaladl 058 L e A Al Jasll G jd dlad e el Jaad
@t S Gl pa e ddde Tsloan Lo s BSE Y QL Jeadl e Gl iy Lea
| el
ML iy il d.‘x\.u_)s 44.9.;4.‘:_9 434.':_9.:)'5.\3} cz\_\c‘.‘:\_g 4&.1.4)::1_3 c:\_u.UAA GAUJ k_,,_x.u
Gl A g Aseall Aol e Al Gl chalall g dpadilly dad) daall

(] A8 dala g jeall
LBl Jeadl Gap gt ally dalisyl akidl Je g E\ﬂyﬁmé@j
2017-2013 sl ik o) dpaiill 4oty 1y salab Yl XS g o) 58l ulémy

u'“ ML@_L“ Jﬂhﬁ@j%é@k}@\}u\ é"éjgs” 4.;\_:..1 SBloadl
W‘j\-@d\é)&.&j @\wuwgﬂl‘guh& tadile adiaag ‘.J..jf\.x_uAM.a_.)
daall el il deed) it Jaali ale] o et Wl e adalls (il il
PRIE R IS NP | aamaﬂsjmwr_}pdm&)nuugg_z}é (halidl)

———S
e,
P




AN By Uy (f:ﬁ» M EN J/)k:\x‘ °< \".\jllj (g)\,\]‘ (‘\Vi\d\)B ’\lx}(\s: [

‘Ufy\% fkmm B L RENE T S T ey ceali S r’»;gw.)iii:‘li caladl)
ohally sgie Gatailall o) g aludll (€ sl kg e GIEYT alad aea
Oiadlall yae ]
oo hall) dalaill 51 el g Hpanall S0 ) ALl Aall bl ke o
bl p el cpial el el _alaiay) gl dilill Bale] bt 53 o
‘Cj.l]\ 3 gloea g 4.;@._.»‘,.@_“ Slaad) u..d\..mb slaadl Gl lga CA.LJ COpalzall 6 asa sl o
Aag oDl Aoyl Ll 8 81§ gia elaiayl

gl 11

Bol0s 1y 2040-2009 Sloall (A dpaiil e oSt i (2010) Lslaadl o 3Spa leall —
el

oAl alall 81oall (8 ) alasl ) JULYY (g (2012) Leleandl (o3S 5all sl —
: Aaladdtll 5155 1alaay 2010/201 |

sbee o LD KA W) am) e B (2012) slaad oSl leall -
Aapbazill 515 calany cudadla

e g ghiall ol @l 5 UL sldl) plinsf 4l se (2012) oleasd o585l lall
kil 855 1 AW il - ooy 2011 A3l (MICS4) @il sl

Alsall) (2008-2004) dsiull Aladls Jdil mase (2008-2004) slaadl (53,1 Seal
el 855 sl (AN

Bl (KAP2-2004) @b slaall g ol all y i jladll e (2005) csbaal (6 3S all Gleall
sbasdl (g 38l el

Pl 2009 Ad Gloall A Qs 8500 gl gl @ (2010) ebmad S al Jeall
‘ ksl sl 5

ol Jleadl i3 al (IKN-2011) Blonl 4 jno 4S8 il (2012) slaasdll (¢3Sl Seall =
sbas

Ul (THSES) Slall (& judll gl - olinyl sl (2008) obanall (g S5l jleadl =
e - Ll gll dagkadll sabany (J5W) Alall Hlaayi) 2007

-Gl il Agnlga 5 (2010) . Bml Ry san - 1 e bl Adyd Aol Agdll Al
Araladdll 55159 ralary Kyl it

Sl @Al 2012 Bl A Sl sl diat (2012) ARSA cilubgudl Ayl gl diall
Lelanld Lg)S)dl

@S Sleadl 131l 2010 BN 8 Ol s (2011) - Ailsad) clald] Ala gl daadll
RATEENY

bl o 38 pall jleall a3y (2012) 201172010 (ol 32l alall 3 2l 8 (5 5080 pbedll 8

el § 15 Al g 181 a1 12008 Ay sl Sl JLad kgl g 5 (2000) i Ul 5

G5 g¥ls 521-(2014-2010) bl Leaill Aai (2009) Hal Gy ysen ~oglodill 513, -
elas Dl g 35l Sleall 13l jall dlasl)

Sloadl G AIEW 2 Ll Bl 5 shedll Julge aa  (alal gl il (2007) Aaall sy,
Gl ralay (53 alaally 2006

Y4




RN

SRR




< g ploaanild ey Yl ftloandl g gdendl LG

g »J},“Q;}, (gfﬂ facd Gy

Yoo

Cals, panl il deaa il ole e

dadial) 3

N S IS AP IR UV WATS N el alaill g Ao diay il 5 jally o
sl ool (8 o) el o leild cctilaatinall add (g ghne a3 (8 Lala Ty g0 Caali
by plailly Bl s Ualis ) Jast g ol 5 gl W gl dals of LS pailly ) shatll
e G Ol il Gald ISy sl adailly oo S el jalie wmdd o cany
Hoo s QeSS Al o 1l 3 jur 8 ading o3 alell o s S s Lo
edaim (o Bhadll s Q) Y el i TaY) 3 Ao guin g g 430 &

S il gl G oS S 8 e Sy 5 g ¥ b Le Sl bl
RIS ) 5 AISE ol gadly A3 lEal bia mﬁ@w\@sﬂij@@gnﬂ\sﬂm
O=iladlly cliall e LNIRT san g Ll Aoall patbadl] o Aol 3a s 5a0 e
Jtmﬂi@\&aﬁw\m&@&gi@ﬂ@ﬁg@@t@mg@sydﬁm
: oS Gl Clan e L gia)

S Uanlde ) gl Iy sl 5l S Ol e glae 5 g
eyl (Mustafa, 1979) L ol 31 Al gladl @lli joas b Aalaill Adaall Baga il
adaill L aaall ool prbaill 83 s el Aflean Y1 Bl (ya A gans
won Ay ol 8y gidad il Al 3352l 1 s iy (RS yaa) 8
oo 535 G AN il il Gl da il sl Jsa Ay ) ZUad JSlidl
ey sl JSdy Lol JSUiey cladl e glowall 3 S ey aladll 8asn
Aalall iy Badl Gayladl Budl ol ) 5 Linboa s Leiee Dl
e bl ja 830 ey ol ¢ As B Guliall Gl s 8 65 s 55U @l yatally
Gise dee ldaa Gy (Yoo fedia) Lo s Al oAby Ailaayl Gulidl o
i3 A il ALia Yl ey 54l e ol ) QU ol il s
i ppadall 5 @loly dapl o Capill @llyy adall GO 0o 83 ga e Cugala 1,03
U ol 83 (3 Lgfaat 2 LYY,

Y slaall 03 o V) ¢ dpadatll ddesll pualic bl Basede Y e dgm g g a2

Aoy oSl Gl o 5<) JAY el of LS el 83 5al Gha gl sl e g
IS Gl oY el 08 el Als e o @3S il )l sl of e S e
Eﬁh‘jﬂb&ﬁ)ﬂ‘ﬁud}mtﬂyﬂ M‘Jﬂ‘bﬁhb&dﬁ@n&lw‘ﬂh
o el A il lilee IS A dpanl SIYI oty U o @l 5 o aaladl L h

o Alae ()65 @l e g ciigay) A Deaty Asalall s Lo paall L 4 (e sl

,P\.&JU laall MJY)ML&» dalee Aot g Calllal) el 53 s

8l Aaals < Aflaa Yl & all il all gns = (ASually (g gaall elan ¥l iy ¢ e Sl )
Ly ol — 5Ll Al — il s Sl 5 slema Y1 mad G S ¥
bt Lol — 5l SIS — il g Bl g slan Y1 sy oo T

ﬁ)‘;.ll_z)',.\%_\i_iﬂajﬂlub.ubaﬂgiwi.\y.dl-—;l.u;,l A;:LuuaunJ&Ai




‘\«'))Jﬁa‘\g Sl ERCN '1 a1

JS,AJ (Ul}) (” (J"‘ﬁ wlhbl) f;lﬂ (;afg }M (JJA f\\JAL‘?A b \,ow‘@,; (ﬁxAL;\“ x,ﬁL;ng\ VL)‘ F‘MA @L@ mei
LAV 44 yaa gl oo b o oSall ol Gal a1 o 5y Gy an JS ol g
Gkl o maladl Ul 4] PR A et sl 1S ol Wl dlgadle U glaa
A Al 5 )l K Lol e

-l Sl Canga

ol dds g s Ul alal ) 4 1S Ailan il syl O de gan - oIl
(ool / Qs ) 1S5 ) dmalal

ey el B il 08 COUL ol s Ly

A A 5 IS QUL By e A4l S O 1 i)

deaddiinall bl Coal) mada (P-4

G AS iy BBV el g g R Ade v G asdinndl g3 pall
(o Ao Ayl B (85 30 JgY 15138 41 538 pedl i i QO e e gan g
skl Vel e de gana oS =) Ei9ed Gash oy Hea duadls di,
dalall el gﬂésJﬁu@%@!ﬁwcﬁlgmb&_ Lednad oty Aol
Wy Al g il e de gena cind DI 2 ¥ 5l oadadl oW1 3 Cann ) el ity
luall Saiayy ¢ Aaadlal 5 58 J L Jalad ) <Al ey gl e aaal Ay g 3 sail Lgle
2l g il Ge 8 pued) Apudpall 5 il e A S il Joaill gy satll 5 aale U
o2 eooll oded s sie b gy 23 pal Bkt 8 5 (e Ay 5 die Byl 4
ULy e ol 034 Jsjssuuu,)‘Cs}qﬁaﬁxu@mamﬁmoﬂguysm
Ladie 3 lall Jusdl 23 0aill 138 oty (el Al o b i g1 (i pattns o Uad
Al 2 8858 S 3 cpaid) mgsmz:gﬂbgmgﬂggs@m;ocuu@ﬁﬁy
O 3l (8 a1 g Ll ol g (J3Sa , ol dae 5 Bale D il uaalll e
daalall S ¢ KIL Cilatay) iS¢ A OO 3 e = e palad)
(ARSI 83 g gl bl 5 3l iy e (5 g1 i
GUlaiel] mili oS (g g yiladl oda On @l (do Jgmall Gl 1ia & O Al
o Ao clilaayl 0 1 slo O ol 4l @l L) dadil) Haalall 3 Dl B3 g gl
255 G JSE Bale DU LY ey sl dlac 5 Oladadl Gadilall 5 niiall el g
ARSI (Y Sl iy Jadal) o gy il ¥l cu L

Ay Ll sl (£-1)
e Aal olatll A8 1Y 48 aall o=l ol all il ol Ll
Aladl dles  da g aall #2 Ma agdlal andis 1994 /1994 bl sl 8 L dals
eulg?s@@t_}aﬂ)gg}m%m@ggﬂa&gﬂl@u@ LR VARRY SN
wmsmgihmn.a/w../\qugueu.nzﬂ@&gausj Yol /T sl
wieﬁw1@ﬁldig@ﬁmﬁ Anoe A Bl S 8 QL) Hi e dabia
@ S SN e ja8 Aty J Ol Ul 1294 79V aalall plall 3 4 sy




. \)g i \11) A, ou . !\ Y xLJ_) [ JJL\( o8 Q‘Lykf).v)‘;uu\} ;:95\ ¢ Ve ‘,/'\‘:J N

o gitall agladll ol )9 o 5al)

Giadl A daafied) Lanlial] Y

gasadll s (V-Y)

N sl a1 aasl

i a0 A3 8 s

.).\;..HL;Q m = 4 «JXa ublt«uﬂhéﬂluﬂl@! Glaj=1 2. .m dus
u»y_)}kiﬂ\ﬂ\l;fuso)\;ﬂ\ﬂ&mbﬂ\d}ﬂwlﬁ‘

p,lm' | 175 5 Fl 350 ) 2880 (e L) il
Rij i 43_all QS‘S 3ale DU LLal) Jlaial
d; z ol e Opoaliall Jlaial
Pe  tolall (8l plaiy dal pall Jlas) a1 giSal il 2 5 Uy
Q¢ t Al 3§ AEAL Gl GO A
i=1,2.m , t=0,1,.y
y - Aaadall < sid el aall
j g oA <l il oYl aadl cie Bt 31 Ad el Gl s 200
Dy tAl A8l 8 cpaall gl o) 8 e QDU A

o demill of dygadll ot ol g Y e st (6 mpmil G sl (e Fan s
(oAl Jd @ sl o laall) jdsadl (3 4T jlas

D1, t Al (8 4800 (g pa a3 B 2 sl 1658 cpdll axe
Gy tAdadl dle cpa A%l aae

D1 | oA e e sl S8 0l e

k C‘)A.\.“ JPutN :La.ubﬁ.“ u\_g.\.m Ae
E.‘!gpé.m &.,wg (3’-7}

Apalaill sliiall ? d_gg” Crally iailall COUall sae ga g ngﬂ Y asall e BN
t=0 e ol Aaadldl 335 4y

¥y




i 1 P08t A baendl <l s i p by Ly by fetloandi )
Az ol b e Ao {4t ) e e S 0 W R WO | R RN PR 7 sl o

{ Gani,1963 )~ Ayl 4 =l e lgle Jgnaldl 2y
Cisrerr = Qe Popss + Quere Rpyypyy  i=1,2,.m-1 ; t= 01,.y (1)
el Al Ay ) Sl A sl (V) Al
Of ey dals Adiay g
0=1 , Q=0 , v, >1 & Q1,15 Ry
N, Pus , Ry and D Vi=1,2,0m b odiadl eis Jie,
-2 hba magalll (e iy
{E) coxdali o
t oAl 3 i caall G cpaddl GOl sae
Ee = N.Q , , ' (2)
t Al 3 jaal s Cnatall QO sae

El :N'ZQi,l
- i=12,..m ;o t=0,1,.y

Eio= N ; B =0 , V,>1 (3)
(G) Lo Al -

Ao Sell 8 518 e A () (o 20 sl e smpdy il OO s

Pk = Qmyt « Pmmes ' kesm,m+l,.y ; p=0  Vi<m (4)
5 Y1 88 0 22 Qi Py iy 5 el Bl i

kAl Qi Caoddall- ol e g

; | (5)

) Oe Al e el

Q‘f &;ﬁ




{D1) f:g% 59 pMall 8a

Oalall b I A el g 880l e 8all gl poasdl S e P
sl a8l g A ol e sl O daa L 5% ol sl (g A gl A o sil)

jAaall 8§ caall e z 8 Caliall Qi) A
Dl,j = Qi,t- d; , j = 0,1,”. Y-m . (7)
}“\_maﬂ mbﬂldﬁb%wcﬁnwﬁu&uui@g

Yo y
= Z Di,jA = Z Qi,t' Cli ,i = 1,2, Y to= 0,1, Y (8)

=1 =1
joAdl 8 Pl gl o paladdl aae
Dl;,j =N. DU =N, Qi,t-d‘i : (9)

le@@baj\éJﬂi@@waﬂwﬁ&dlm

y y
i=1 i=1

Rlaadlall 8% Ui 8 il ol laa

A
D1, = Z D1, (11)
t=0

SO e (A 2l 2 il Ol dae Ec=E + G+ Dy Ladie #3 50l 5l 5545

s1a¥) cl pdia (¥-Y)

=1 AV el s A il 28 el s e aria
bpligl) TRV |

jﬁjcﬂs@;MBﬂd&ﬂ‘@dUﬂ‘MGJHQﬂlucJ.\a.\u.uh.é.d‘ Llij
<.5"‘”“ .‘nﬂj.la.bk_ﬂ%c_}z_ﬂ M‘M\Ua“ ul}uﬂ‘ém‘uudw_ﬁuao‘)bs
QNJUJJQWN‘ﬂ;ﬂiu.qd;bgg.\%@)ﬂ%);ﬂ‘u\}:mﬂ

i1
i




]
1
o
Gt

me=Adot=01, .y

LIS NV

@;@ng}&ds@msuws@%g&sjgg@mu@mﬁmxw
Al sl AUl e gl ea
o a5 DA i (Y 2l Ay sale D A NITUVIRE [ [R WV TR & Vi T U
(ol e 8,0l ) @Al G e il e g Al

..:Qi GIYTN

Y] al - il AU il e = 535 Sl AUl iyl e
SIEEUEN | )" W A | FEN IR N |
YAl e Al e sl = a1 AU i) il asly

. G N "ﬂ‘ L"_;‘j_ T AL =]

BAeU pU) oy BB A 5
Plll gy B3 ghiall el ghual) Mea) = L 8ale D ) Caneay 381 S
s B ghial) AU ol ginadl  Nan) /s Bale U

o8 a8l e B8N A i
i) aney ) St — 8l St = i g gl e 8yl oy LA A
Bale 2
W @M%&’Jﬁ‘&’ﬂ}é&hﬂﬂé-@

¢qw€}ﬂiw@ﬂ$@g&ggﬂi@bmul}dlam@j&%ﬁ@! 13
(_;L;.:\.M‘Jﬂichbiu.)m%QHJSMHJJEQA\_@A@JMGS;J@QL;OAﬁ

y
k.G
Lpzz k m=4;k=mm+1,..y

(Gz) 4..)‘9;*:.’4‘éﬂ 3’?‘“’6".’ =

Q)&M\g_;!jcjﬂl&qgﬁﬁhmLi.éﬁjiddbc‘_x\;)';diocﬁdwla&j
.Gﬂihig@wwu.\sggwb

GZ:

21D

g
®



{ia‘ij 9 Cgﬁ“ Cea )&Léﬁaj\ !ng;; o ey

vl s ol g @ 8l e g Al ) sast G SIS Ge el Al 03
sl oafli N sam Al jla oY pasadll SFasl § deadll G dyaill sl
nc)il\\)_‘a_is_\__,_‘.c,\_q
D D1
2 N‘
(1) Saodall ) coldad) cualdi <
OsS3 O s ol 1agd LB Al o gill ) il 301 e ddny aill e ga
. gemall aa sl G gl

(Ul) ‘abé;é,w\ﬂ v R

z sl Adlaa ) ol il a3 ) an 530 Wl 0 ol sl ol gy Candil] V3

m.G
U1='~3-,—E— : m=4: t=01,..y
t=0 L

Gl gl Y

4t 5ol A8 (ol g Ay e A5 5 jlanl] A< ol s oY) <l pdiga Ayl (1.1)
L daaly 4y 5ula)

A OO G oAl pdipe A0 ey elal) il el Al il oz 0 U gasll
Anala 4 jlad] 461 8 jlal] S DU g A e 5] 5 el

¥4




A B lasl At ity Aoy e dad b jlasl) A0S iy 2008 el ydips 4 L (1) s

G

Ly dauals 4y Julal)

e |

Aa) 5 el A0S | 5 aill A o AP

P o ]

Vers ] Ve | T Al ol e

Y ovY Oanoal M
19 A g8 Ga guodledl s
; gl (eal N cpapdll Ao
14 £V A el (dlea) )z sl a0 jabedl dd
14 Y34 ~ ddasl 5ol Cpacm ) gan 2
%110 %) 4 Gl Maa) I sl 30l (paiia ooy all da
£Y44 ¥ays o8l O (g b petinal] ol ghal)  aa)
£1)¢ YoAo O AN S el gl s
TYY ¢ Y CAA () gl a5 el il il )

X
s+
_1
(=]
PN
o
s
ot

ovo % VALY 5 ghial) AU il LT |
YA, ¢y bale 2 2 all s 83 ghell LU il e
VAo R Al Qe 8,30l oy LS ST 0]

%Y %ty oAl Ml A

%4,V %)Y, 1 ' Bale 2 Ll Cavn 28LEN A

%Y av %Yt ¢ | | 2 A e bl ey A A

\,\O \’/\“ 3;-\.45.“ u_uLls.A
¢y - Yot O Andall el giadl o Al
ey ¢ 40 @_)';Uﬁ,.m\_)ﬂlc:.\l‘,lu.jhmiw‘gh
) oY o)Ay » Sla il N edaad) el
%AY %°o°Y AhataY) caulis

ks A e Aa) )Ll A U IV el il B )l o gy Gl Jsaall g

A lad] 4608 a1 4

EHL Bl sl
A (8 /T ol Ll g bl GO 2ve o 2l 3 g
Aol Al (o G dailall Ll dae of g cadlda (Vv n) aa A se Aals L)
G o @Ol 5 Gl (00 o) o A salat dad b Lt IS 8 Y0 Y /T sl
e.wg(;,ib_nwu‘yms}m&@uysﬁwgL‘p_-a;ﬂmjﬁjcjm@@mﬁgx




(g Sl an ) A8 gl Ona s X\d\;/ AA/4 (g phadl A

(Jgjxl\“ {\,x

Crag A dlas) Y

Axd s sl A A Al e Wy o Galla (Ve v ) G e Al o g ol s
;‘xﬁlsg_a,mbmﬁ_g_gms(\«M)Qﬁwuiqu(ow)@@@@@@ﬁ
g 1n gy cabeSly o sdll (g 5o o iy il (7)) a0 dy e a5 sl
Ok a AUl Al ya pgtie LS A alad) AaT 3 jl il A IS (UL of e T
' Agoe Al 4

T o8 Cpa G pdlall 3o s oY

) domy ol A5l Al b )L sl A 8 2 08l (e uoalaall 2ae e o aadly
O sde oy laa g dse Ad il 2l K sie & odl) (e o palaall (Ol a0 e
Awe A5kl A0S O 8o S e e Ay sl dad b ladl A I Ll b sl

)

Gl (Jaa] Al o A A

Cila s all duad il o8 adlail AU 8 308000 Bl Jalaa (e pant Al 038
ae) modll SV aaall 8 AN el gz il e g A 2ae 8 A
A S Ay pe Al )l Sl A IS OO Tl Ay (2 sdll Ay (8 il
A oaladl 450 3 el A0S Cla de ang 53l A o s (B (%0, ) 1 sl cpaay 2
e Tolipy ¥ Julhy pad Hlade gay (%80,9) Dlbes 335 il 6l (%97,1) s sl
Mjndzlo)\a_\l‘&d;lagaﬂd\ﬁw‘ogusuumw

Eo Oa G patiall Apusd - .0

e sl ol BN o Jndll ol Jyoatll Aoy 2 g8l (e 0 paliall A (i Apalll 03a
Lol (%1,9) cosbuad 4l 423 3 )il 4 0C 3 i g gl (g g pabinall A il
b Ll Bandlai Ay e 2305 )at) S L vl o gl n il dad Al
el Jodil gd Lo i (g caiay 8 8 e Aol 030 (8 2l peailly oS1g (%£YA)
(O siall Ly  giall gl gl g (5 AT LIS ) o pandl Lgie VL] (0

Adadll Baall ek ean AN 3

O3 Al o &l g e e 8 jlaill I Ayl all ol il el aall o Ly

o olade gy il (Y19) (6 sban A e 2215 el A0S ale Dladl) Saal (yaia Cpumg 53N
O Al g A dalad) Aal B il 4K vie ddadl) Saall Cpaia Cpagdd) 2o Caead Y Jay
o Anoe Aad s el S GOl die Guag pald) Mes) G Aladl] Baall e Gang )30 A
AlS Ol die ey AN Mea) () dgladll Baall Gana G pA) A sl ) Jes

T A




Al palpall oYl

b raladl Callall dqiﬁ%ﬁﬂqj@j Flgad " (Ywi)wmiﬁu cdald )
Aol el A0S 68 ) gt o] S0 ALy " (o S 5 A ety e 3l
o @A s bl Gl (1997 Aaen dasa ¢ gl ot danl ilans ¥
S AT gl Al ' s (g palad) Gl o] 8R0S e L

VT a0l ¢ e AU Al ¢ 5 318 31 Aadla i 5 el

i) gl o) Ll

1- Abd-Elghany, A.M. (1981) "The concept of educational quality", the
Egyptian population and Fainily planning Review, Vol.15,No.1

2- Gain, J. (1963) "Formulate the Projecting enrolments and degrees
Awarded in Universities", J.R. Statistical Society, Series A. Vol. 126

3-Mustafa, A.F. (1979) " A set of indices for the measurement of the
quality of education process", The Fourth International conference on
statistics computer science and social research, 25-29 March,Vol.5 |
Faculty of Commerce, Ain Shams University.

4-Mustafa, A.F., El-Rouby, M.G. and Anwer, MLA. (1994) " Evaluating
Students Performance through cohort Modeling Approach: Real versus
synthetic cohort Analysis " Vol.11, No, 21 Faculty of commerce review:.
Al-Azhar University Branch for girls, J anuary

¥e




et ISR RO PRLEN I s)/\\ﬂ» \\K 0! § N O “j,f!s,it» ,u s 2l BEPAR A oped) A2 ) il

A e 4218 \)L:\JM /LL‘S

G U 0 B2l g Byl i ghuadl  Jlsa) Y

4] 8ol AdS Ol aie & 0l (8 e B el Gl gl e ) of Lany
1 da gl o A (710) Sl Ay e 40 5l A0S L el A ala
Sl sl axe e A A Sala) Had 5 el 308 L0k J 8 8l ol giall sae o
e bl Dl ghall aae dlan) Jomy ol g Ty e 13l A0S Ok U8 (e el
RIS UL e B o gall Al e giall Man] ay ) Ay ulad] 4l 5 el Al Ok
‘ An e Aal bl

G AN dal) ¢l gdal) (Hlas) A

sl (8 Al Aad s el A0 s 4 8 (e byl Gl ghaall  Maa) o Jaadly
o a5 Ay e A8 el A ey & a5yl Gl gil ozl (e el JiaY)
ben] O e 2 lad) A 6 Jatl 40K gy a1 AU il Jlea) of e e
e A pBall el il M Oi%@ﬁummm@ﬁ@mm\ws
S (A LB e gl Mlas) Cand 5lany e Ae Aad s il K ) 2
Adad] dal sl

G O Bydlaall g Balo sl L) Cuva 53 ghEal duilal) <l gl  ea) -4

st s 205 L) S 0 e 5ale 20 5 oy L) il L
B e AT cas (Y il e 85l Cas AU ol i) Hlen] caai )
plaill Adalall 80 LSl Galaasl e Jay 13 5 ¢ dgal 5 daa (YVY,0) Slaiey Caall e iy
S sbd) ase Man] of Laadlys 4 5] a0 55t A8 QMU ) el L (gl
Y o4l e 8 o) Cuaeag Dl e g Hen] o Aol ale D pladl Capn 4L
S GO g 4] ate (<0 AUl A (Yr0) otz il je yal
s Bale Y olEl 53 giaall AL Sl gadl (lan] e 4y 5das) daly 4y e 3315l
e 3ale D oL ey 53 588l AU ¢ y1 llon] O Baadis 2 08 a3 jaladll
Al gl Jlead oo ANl 4, () +V) Dhies Jal 4 3la) 380 5 el K U
il laa) O LS ey je 45, 30K G vie Bale DU L8l Cauy 83 4884
UJ}L}_@?JLMJMBJQEMSQD\L&@&QABJJL'MJIMaaﬁm dpdall

uz}_?.ma_gsgmﬂsGﬁtnwsﬁutWmﬁumﬁmmlﬁmgug@;
ABLAY dud L o

8 _afivnall dpDUlall cl gl s} ¢ A B3 el <l i) Maa) e Al oda e
@md@g@)ﬁ@)aﬂbgm@sgb@mﬁw\@agi&mj@ﬂs@w




A aladl dad B lanll ANIS Cadlls

CAu e Axlp Olaall A ool il e B8aall 1Y Uyo Lﬁ,,\,cﬁ,ﬁ ﬁ.«,;fﬁ.)i
@ﬁiﬁ Cra Bdliall g Béh‘;?ﬁ AR T 281.84) sk:gua =14

i) Man) A da88 3ale DU sl Gavun 33 5800 ol ghaall Man) e e Apudll o34
A sl Bad s el A0S ol sie Bale U o) ey SN Ao f Dy 5 sl AUl
Lal 8508 ol A a5 (%10 8) ey dy je 4l 8l A0S Q0L die (g (B
daal o A Sdad) A2 )Ll A0S Ll e 2 gfl) (0 B pabinall oy 8L Al Al
Qa0 1By ¢ Anpe A28 jladll A4S Bl de gz gl (g B jabieal oy B Al o )
A ol e Lede e 4 sala) da) 5l A0S Codtal Alalall 3,1 of e Jy Lailg

A e Aad b jladll

BelASl Lulda o1 Y

52 oA s Amalall Ada ) (& QlUa Lpoay 8 80 e pany (bl e
A Akl Baal o da pulia (e Al Naa] 5 40Ul il sl G Bl e 3 ke
O Al Of ung e Aals Abiay Loiy Sy B lall A0S 5 dale Ay b jlall G g
s (V,08) cuslidy je 4315 el A4S Dl sie Cpa el sl 5 A3l cul il
(V,08) W ,a8 5 58 (3 i ol o dpmaladl A all e sl g allda il adl iy
san] s A a8l g gl () A1) (o obas el ALY U Loy 5 il 8 Ml
de dad 8l A4S s lla oV Y dae o Jamad) of e 13« Gy i el e
il G Al o a8 Lo 8 [ e (saad s A L a8 B ity 13 ol
sl ofp (£,71Y) ey A 5aa) Aad 3 jlal) 4K QO ae g yall s g Ul
O A adl g (sl (0,10) (bt gy 050 Al AN 8 Ul Ly 3l
a4 5] Asd 8 ladll A0S e Qe AT a3 e Jgeaall o a1 Gy
die il e oSfdae o Jgeanll GF B Bas Lens ¢ L sl A 3 iy
Gonba Al e il dae e Jgemall Gy <81 B (3 iy ) ] Al 5 5150 3
L el Aad ol 5 4 Jala) Aa) 6 el A0S (s e jaion ) Baall (0 5T 50

g A Aol jal) il ghad) W o gia 2V Y
@)&\M@\M\Jﬂ\u‘ﬂ\ JJQOQ&?)&B@‘JJMQ]M}J&G.EM}SA%

L_D\_Hﬂk.\.uxﬂb4M3Jﬂ$u\wﬁﬂ¢bﬁyﬁw4&ﬁ@;_gﬂﬁlb o8 Aol dia
OJI.)E&(;)\.&:_AL_'Q‘_)QL} (E,QO)?\.&MU&Q\MM.:;@%@; MJQMDJ\AJ‘ME
sl O a3 (0 £Y) olaka gl Uty Gy 85 T g e 3DU o ol (3,1 A)
(,30) il Hla—af ol ia i JUills L dal 50 @l sia a )l s 7 a0 56
A 5 )l S @Ol e A el AL ol Ao a5 L e (01, 8) ol
aal dladll A I Qb vie e Al Al Hall Cl sl dae daugie o aadld & s
Uty Lyl gl el 153 gl (1Y) ool gl il padly ((£,67) a3 5la)

,&;&




PR B laa ) Slaa e sy T e a0 5 s

ALy ( ,© ¥ /‘; )[)L;&yz\,:} 25 4.4 SETEN <L 0 e Al }SJ;}QH «'XJL\ Dl =n :{}N )téwalL) L\c D oh 4SS

LM\)«“—-J JQ@»‘ Ay &5‘5,3 L»gi m\Jg
wils il ) edldaall eulss 2 ¢

Qe GJ! C}QLAQJW‘ J.\..QGA(J_A@UCZ}.Q_HG:JLL‘J\!‘ P.A.Qlu;u.&:t,_\@q\_d‘ A%
s (o mnlall aad G glaa < of ga il Bed Bl Al g & silly a2

Ve Sl sl el Gl of Laadl g Ga bl gl Bale U 518 3 5a pis

(2Y) Dlies gamall 2l ll o 2139 05 (), V) Doy st 420 5 ot 208 )
s Agoe A1 Latll A U dlas (o301 haall e A Goe Sa gl ke g8

Nl&‘j\wuwww$&|ﬂ|u&m‘pj&jﬁj (\,‘:\Y)d;_x,u
e’é&kﬁﬂ&%&;& =\e

<l gindl ane of dasdlyy gl A e daddtiadll el gindl ade ol e gy
méjsﬁgiaﬂwb;m(%ommw@ﬁuzJL;meL_gsg__oLLndg@hws
Aale L aslia _3\<gudﬁmhwlb‘w‘dei%gjtgﬂﬁ%ﬁi
G Ll i oy i by Ly 8 el 5 e a8l g ! (LAY) dalat 4 5l
dals sl adll i I (L LMO&BM!Q\MM;&@J@;?@JT@@
S paall e 2o padtin A 5dadf SaTs el LK O o e Jy @Al el Ay e
b o e Jag Laila o of Jaa A e dal bl A Lo, Loddivg Al (e ]
dsls L s IS Bl BaL oy e agisli 4 sala) dal 5 5Ll 4K

A e

IS st e dplaif dad 8y alli IO Ll o sma o Ladlyy
‘ -l dalgall e de ane ) ga i 1 ol Gl ey unliall
&Lﬂ_)lw_\jdaj_g(?\_abji;\__‘:_,j\.m)&Yi@ﬂ!&ﬂl&twl&mj 5]
ﬁ.\l}.ﬂi‘\.‘.&f@duﬂﬂg‘d{@}mujsuﬁu;oJJngﬂ\dUaﬂwM§dM‘
~alall

u&alé-“ {aﬂ:_\” ﬂ_\).quﬁul\.hn &1l S shua e S Aal) GSJU:J! (s m

A W Al ded (s dae @A%Baiﬁ%ﬁ)ﬂigﬁgb&ﬂ e 4B
ol dpad U dae o e duay ol gl Gimay by Caal oA
Wi e 5 AL g a5 3880 4600 3 gm 4 i s a1 By
G G Ouol A guiae g Ul (8 pilaall A8 G L ¢ g ol
AUl oo g s ) Jal el 2l e

Wy




Y- . Dol A T T T 1 3 [N
wongd TV YL s AR o elbandd G gen s cded] ol s shosa e

b g4} g

Al 3 )Ll A0S co Ma g Aale dimy UL o 1] BelS ad ) jealic sany alaia¥) -
ol e Ay e D el A0S O ()5S o sy Cua ¢ duald dbay dy o
S O el docmdl 0 o8 of A i) A st 1K LU S FRAPEN
WL}J‘ um_gmj ﬁg_uijﬁcg ool Al sliae ] 33l S siaay o L8T Y
Sk oo @l Al dalea s il e e gl dlenlly

Aadi yall A8 o g o sl 5 s jasll i GOl A8 mreny
AUl Gl ) o W a¥ Il 5 i ane i

= Oa Ll e aind e eall g dynaad) U a5 ) o)

Anled A8 el A U Gyt il S gy 03l o
~ e Aad 8 laill 4 (ol

o Ly dadls A o 480 5 5Latll A0S LU _aalall L) o

S il S BN sanl Gl e ) oS5 o 5yl

ol Ba b caaldip ponsa 33y geanll (5 sine e
S RS pnial g K By pm 6l

GO 5 a2l B plime ] o LA 41 AL Ca gyl A
eVl ) gl (Sread e el Lo dyaalall 5Ll H ot sl s
UL ALl dpatll Ayt Jaliiall ol a5 38 e lia

UJJ!MJ‘}AU&MW’M‘OJLJJU‘% (papadllda g Lo
plalls A sl alain) (530 e Lol 1850 yiiny

Uc\_‘\JL.u.‘;J ‘\—J:.AB.“‘LM‘JJMLHLJJLH‘;uJDMtfﬂJM'DJLG}OJjH <Y
s;t_a;ud_sugm@Fimumﬁwbm&Jﬂigsol.;&sgmbuﬁ
. aal=ill Aabaal) nlaayly s da iy

a_uac;q;m;sgusg”m*)_w@m@\ﬁymswlw%ﬂs5\.&31 -t
@Mbm@wmmmuwwy@ﬂmgaﬁwl@yu__;gu
Lo o8 Al Al Cade daas (Jocad 'iaﬁsﬂx_@ngwugw@mﬁﬂb
REMIN

gd

R e

S B RS BN N SN0

Se

Cladls (s glue e 5 ylalii) Q\:ﬂﬁ‘g‘;g)\.ﬁl gl.\‘ﬁ,ﬁﬂ&b.ub.)dm 5y a0
Sy Lon A5l T Uy o591 S8 6 il el e
4\_\...;41_\,431 <l ) ) 5&3‘3&4\345&.“ulndﬁ;ﬂ@;ﬂb@ﬂ\&dl&BﬁMi

lade by

Wy




el g gidl 5
ST FA B 3 sl At el by dalad) (Bl Y )

@JL&Q}@EAQ&&AJ\}X@’M&ﬂ@ﬁﬁ‘@ﬁbé&a@i@@ywﬂ’d@‘(‘\}@%&
L@awg@ﬁw

Slgadl | Aagy | A | A | 8 | L

=] Vee. [ 14441848

Vi Y Viu ?~~~/\ﬂﬁ%

YV - Youd/Yos

- Y1§Y/Yh#‘\

14 - AR A RN 1

bt - foag/Youay

- Y§Q@/¥Qbi

- ) 'fia‘\/?va@

- - foaV/Y e
- = N Y

(@A e oA Ly il {a@-l.ﬁ)s- gl U.M.H) CJ&-“ 0 Geodlaadl (1) (gala
RENE uwi Al mbm uu.wm d,u q:.g

alg | g o | oA | a8 | e
)
G pdlaall .

1A V¢ - - AA £ Yoea/1449

Y9 LR - e vy - Y~a‘\/’f~~~

¥Y. A L A 1 - Yau¥/¥ o)

Y. ¢y YA VY \ B Yoo ¥/ Y

\*‘f \V H' i - - Yaai/‘r»qv

] ] - - Yhaé/‘f~~i

" - - - Y~nﬂ/7w~@

e
fiaaN




Ty JEECEER E O b Ji;“LH (”:’7;} L,’Jl(_;\,‘i i oy oy ‘V;""";"?ij’ ‘:‘f:{"\i"ﬁ st 274 Cist /:’?;5 ¢ (Lllwa;i‘: el i !
.
4 “\w’*\:;j,%\.qa) 4 al g J‘ 4y \ ‘5’3 L,J\“L:aw:mn—n g Adaldd) {e}»\‘lJ; : b;\h

émi—ngﬁwgngiL&lﬁ@ﬁugjﬁ)@gu&a@&aﬁyuéﬁmﬂ\(J:«L.\M (¥) @ada
l@g@mgmwsu cJL;x,_l!

e e e o rer—————
- \~~n - . - - \c«a Yn:\/?haa

- 894 - AY . V¥ AERRVARER!
- 440 = Yoy Yo - TP/ /Taay
114 2£A 1 feoV yo - Yo /Y oy
YEY FAY i1 £A ¥ - Yoro/¥uat
R4 11 oA A - - Ye:01/Yr00
q AR Yo i - - oo V/Ta s
¥ ¥ Y - - - TraA/faay

(AN e Al um&‘g@ﬂue@.&b gl cpddly Cﬁlh_;‘euj‘;d\:_d)(i)d;.\.«
A.JSJLA L%w\ oA Al Hal) el i) A

Yool /Yo
M YooY /Yaay
o) VY Ve Y - Taoe®/Y, oy
& A 1Y Y o - - Yorg/Y ooV
Yo { ¥ \ - - Frovo/Yut
1 \ \ - - - Yool /¥aue

(-1 Yo -

[ N




This study reviews a mathematical model that depends on the
behavior of a cohort. The cohort individuals are followed for g period,
the events happened to them as a result of being subjected to certain
incidents related to the subject of study are recorded.

This model is known as a mode] of a hypothetical cohort, in which
an arbitrary number of individuals are followed assuming they are
enrolled in a given institution at a given point of time, Their progress
within the system is followed through the model via simple mathematical
formulas for a period of time equal in length to the observation period of

the real cohort,

The recursive application of these mathematical formulas yields
the information Decessary for evaluating the performance of the cohort.
Computation depends on the percentages of success, failure and departure
from the cohort (This includes all cases that lead to leaving the cohort).
These percentages reflect the actual level of student's performance and
can be estimated by taking the average of these percentages over g
number of years.

The results of this model comprise a wide range of indicators of
educational performance of the students in the institution under study.

The model was applied to the students at the Faculty of Commerce,
Benha University Arabic department in the period [1998/1999 _
2008/2009], and the students of the faculty of commerce, Benha
University English department in the period [2000/2001-2008/2009]. It is
noticed that the base year for each group of students is different, since
English Department was started in the academic year [1997/1998], and
consequently the first graduation was in the academic year [2000/2001].
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revolutions in the future by two points:

The first: is that generate a fast sense be swinging with butterfly to avoid
affected. By Apply the Lorenz attractor (Chaos Theory) for study the
sensitivity of variables for initial conditions (Butterfly Effect).

The Second:” justitia “ Justice in in all aspects of life.
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drug addicts and clandestine prostitution for living and to cover live necessity
and increase the number of street children and school dropout........ etc.

This is like the situation of a national thwart arrived to a peak, but conditions
did not reach the limit of the explosion, but with the presence of stimulating
measures such as disconnect the Internet and communications, through which
he became the expression of anger outlet and even became a place ripe for a
virtual world seeks change and the process the crowd of the masses as if the
group members agreed in a secret room on a particular matter  with
underestimated by egotist and flabby dictatorial regimes as a result of time
and which failed to meet the ambitious people for failing develop new ideas
and atypical for problems and thus became clash inevitable and when people
feel a sense of retreat and the fear from these authority, feels it crucial
moment for the confrontation which happened actually in Tunisia after
burning man for himself and exit of mass protests in the streets and
disconnected communications and the Internet, which cannot be more than
being the only motivating factors. '

When the elitist intellectual community graduated to the streets
often small groomed the poor and low social class (Proletariat) found an
opportunity to move to express repressed pain rushed under impact mass
under cover firstly elite and soon repressive policing services for confrontation
as a result of the deficit, even poor class prevailed street and the elite thus
. became is being protected, with no clear vision of that class for the objectives
of the revolution and how to the change, but they want a decent life and
seeking for social justice. ‘
From table (5) and figure (2) we find after calculate total coefficients and
intercept of logistic regression, the possibility of a revolution was higher, and
we can estimate the mass of people from the ratio of the number of population
who have streets protests and also calculate acceleration in the performance
‘and requirements through the following equation of power depend on physical
analysis.

dp d(Prop) :
F=—=MA4 or Power = ———= = Mass. Acceleration

dt d(Time)
Emerged from the analysis the crowds size of angry citizens in Egypt was
highest then Tunisia, Yemen, Libya and finally Syria. E
Also appeared tendencies of armed forces in each country, which formed a
critical element in giving up authority system for the benefit of.the people we
find in Egypt was higliest then Tunisia, Yemen, Libya and Syria respectively.
Finally: If the goveming authority wants to avoid popular . unrest or
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The AR model base on logistic coefficients as follows:

Tabﬂ@ (6) Logls‘uc Coefficients By Factors & Regressmn o

i e o S AT L o A e P 3 o e U

Indlcators )

| Intercept - T0226509 | 4.7765864 5.008571

Il Political & Democracy Perceptions -0.132062 -1.708894 1.26766
Governance Factor -0.014358 | 0.15241 -0.100049 | -1.1417

il Public Libraries Factor -0.042233 0.0092 -0.005455 -0.0691

Social Factor , -7.87817E -0.1424 -1.93113E -0.753

& prop
& Power

i} T'ime

i Ty,
TUNISIA EGYPT

LIBYA YEMEN

re (2) Relat_in between ‘Op S T

4. Conclusions

In this paper, analyzing of arab revolutions proposed by multivariate analysis
and autoregressive logistic regression (Domino effect) or called chain reaction
and achieved through the two levels; first between countries ranging from
Tunisia to Egypt in addition to the subsequent arrangement, Second through
the wrong procedures chains to cope with the crisis in each country separately,

causmg the fall of the governor system finally, this can be explained by the
raises of such revolutions based on follows:

[t’s necessary for the process of the revolution two factors: desire arising
against causing factors like economic factors, political and social, that stored a
long period of time, which in evidence in the increased numbers of poor and
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Fourth: Causality test (Granger Causalily Test)
This test is used to determine the direction of causality between the study
~variables, where the direction of causality appears unilaterally, or mutually
“both variables cause the other, there may not be a causal relationship between
them, and this test shows that (X) Cause (Y) if the lags period of the variable.
The additional predictive power more additional predictive power lags period
~of variable (X) and is determined a relationship or not given the value
~obtained in the test results of Granger causality, by comparing the calculated
value (absolute) tabular value (critical) to them. And reject the null hypothesis
if calculated greater than these tabular, test is a distributed as normal
distribution with degrees of freedom (F qnem):

See table (5) as follows:

Table (5) Granger Causality Test

I3 ovmm i geen e 3 oy
Kesearel 24.27 Tiar 9040

T [ LiBvA | VEMEN | SVRIA |

Revolution Cause

Internet users Double Double Single Single Double
Mobile cellular subscriptions Single Single Single Single Single
GDP per capita (current US$) | Double Double Double Double Double
Total unemployment Double Double Double Double Double
Il Corruption Perceptions Single Single Single Single Single
Freedom Index Single Single Single Single Single
Government Effectiveness Double Double Single Single Single
ulatory Quality Non Cause | Non Cause | Non Cause | Non Cause | Non Cause
Rule of Law Double Dotble Double Double Double
Press Freedom S Single Single ‘Single Single | Non Cause
Functioning of Government Single Single Single Single Single
Political Culture Double Double Double Double Double
Inflation. consumer prices Double Double Double Double Double
Final consumption expenditure | Double Double Single Single Single
Household consumption expendituve. Double Double: Single Single Single
"HDI : Single - Single Non Cause | Non Cause | Single
Multidimensional Poverty Index Double Double Single Double Double' |}
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levels, the number of lags periods equal to (1) depending on the (Akaike;
criteria and then were apply augmented Dickey - Fuller test after taking first-
difference and when the same number of lags periods, showing that all
variables have stabilized at a level significantly (5%), and the results show
that all calculated (F) values and (DW) were statistically acceptable, and when
all variables are stationary at first-difference, it means it is cointegrated from
first order

Second: extended test lags periods. (Selection the Lag- Lenﬁth)

For find the optimal number of lags periods based on the tests of (AIC) and
(SBC).

The test results show the two methods or criteria Offset by (SBC) and (AIC)
and to determine the optimum number of lags periods choose less time value
for each of the lags optimal period, and afier the application of these criteria, it
is clear that they have achieved the lowest value when lags periods is equal to
(1) At the same time, and in the application of the optimum number of lags
periods time, statistical tests show a stalistically significant for these tests,
were obtained significant results see table (3).

Third: cointegration test (Co-integration Test)

If time-series variables non-stationary levels, it means it is cointegrated at
testing of first-order can then cointegration.

The test of Engle-Granger results refers to reject the null hypothesis, that there
is no cointegration at significance level 5%. See table (4) as follows:

’ Table (4) Engle-Granger test for Co-integration Test

[ TUNISIA | EGYPT | LIBYA | VEMEN | SVRIA |
Internet users Confident Confident Confident | Confident { = Confident §
Mobile cellular subscriptions Confident Contident Confident Confident Confident
GDP per capita (current USS$) Confident Contident Confident Confident Confident
Total unemployment Confident Confident Confident Confident Confident g
Corruption Perceptions .- Confident Confident Confident Confident Confident
Freedom Index Confident | Confident Confident Confident Confident
Government Effectiveness Confident Confident:| - Confident Confident Confident
Regulatory Quality ’ Confident Confident Confident Confident Confident
Rule of Law : Confident Confident Confident Confident Confident
Press Freedom Confident Confident Confident Confident Confident
Functioning of Government Confident Confident | - Confident |-~ Confident'| - Confident |
Political Culture ' Confident Confident Confident Confident Confident
Inflation. consumer prices - Confident Coifident Confident Confident Confident [
Final consumption expenditure Confident Confident Confident Confident Confident
Household consumption expenditure Confident Coanfident Confident Confident Confident |
HDI : ~-Confident Confident Confident Confident Confident ||

i Multidimensional Poverty Index__| Confident | C onfident | _Confident | _Confidént | Conﬁdent

Indicators
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2- Apply the logistic regression and use coefficients for build the AR Model
based on multivariate data (VAR) See results in table (3) , and determine the
causality between response variable (cause resolution) and explanatory
variables, also investigate the noise of time series because determine the lags
period. The results, shown after omitted the variables affected by
‘multicollinarity. o '
Note that the arab countries which did not occur revolutions not calculate

G i et
,)‘ / A )] s

logistic regression of them because convergence cannot be achieved,

-71.0568974

R

S|

~ Table (3) Logistic Regression Coefficients

-0.4845822

-0.2789083

[ LBYA | VEMEN | SVRIA |

Il Internet users

-0.0000008

0.0000013

-0.0000017

0.0000397

Mobile cellular subscriptions

-0.0000002

0.0000002

-0.0000002

-0.0000022

-0.0000001 §

GDP per capita (current US$)

-0.0002995

-0.0016859

-0.0000457

0.0073495

-0.0002372 |

l' Total unemployment

-0.0466941

0.7075164

-0.0373433

2.6172283

Il Corruption Perceptions

-0.1553537

Freedom Index

-0.

4

-0.8998354

-0.1809607

-0.0925443

110562 | -0.1205951

-0.1104143

-0.0947795

Political Stabili

-5.2023445

Voice and Accountability

1.0913359

-8.5253911

0.5195486

0.7279057 §

10.1791133

0.4388876

0.2468457

Government Effectiveness

-1.7730697 |

0.2616427

0.4983178

‘Regulatory Quality

-2.1123980

0.3617119

0.3111648

Rule of Law

7.1689840

0.6702000

0.8266720

Control of Corruption

5.83034355

-0.0829978

0.4439219

Press Freedom

-0.0112018

-0.0043874

-0.0058024

Electoral Processes and Pluralism

12.0592699

Functioning of Government

0.7530006

-0.8202996

-0.2085127

0.2031726

Political Culture

0.3101655

-0.3420734

2.0608186 |

Inflation. consumer prices

-0.1400810

0.0665683

-0.0334845 |

Final consumption expenditure

0.0000000

0.0000000 ¢

Household consumption expenditure

0.0000000

0.0000000 |

Total population

-0.0000001

-0.0000001

-0.0000001

0.0000000 |

HDI

-1.1417213

-0.5634612 |

Multidimensional Poverty Index |

Apply the VAR model based on Coefficients of logistic 1‘egression by the

following four steps:

First: Stationary Test (Unit Root Test) ADF

This test is used in checking the stability of variables over time, where to be in .
the beginning to make sure stability model variables, applying augmented
‘Dickey-Fuller test (ADF) were obtained results in the table

The results of testing showed that all variables are stationary at first levels
since they had calculated values, lower than the tabulated values at the all




dnoid puodag 01 1aj21 g dnoig 1s11j 01 19Ja1 Y : 910N

v v viviv]vily v v V| Vv v g |v]iv]|v] v v
v v vViv|iv|vVv ]|V v Y v.| Vv v galviv]|v | Vv v
v v V I VI]v| Vv |V v | v V] v vigl|lv|iv|iv] v v
v v v [ v v]v|v] ¥ v vi| v Y g |v]v]v ]| v v
v v Vv i iviviv]iv] ¥ v vy| Vv % g [viv]v] v v
v v V |V IV ViV v Y Y v v g | VIV |V Volv
e v v Vi ivivivi]y v v vl v v a |v|v]vVv v v
= v v VI VIV |V |V ]| ¥ v V]| ¥ vi]ig|v|v|Vv |V v
& % v v | viv]iv | Vv v v v v v g | v|V]|V v v
v v viviv|v |y v v v v v g | v]iv]yvy v v
% v Y i vYlvi vy vy 9 v ViV v g |v|Vv]V % v
v v vV | V|V vV v ViV v q % v
. v v v | V]V v v vi| Vv v g v | vV

0 NIIE | MIISVTRd | SILVWNE | VISWOL | vy | 10 | 000U0N | Eﬁa__é_ [ VAQTT | NONYETT | LIFAOY | VY .

$OLIIUNO) (BIV 10 S} NS SIsjeny xa1sn) (7) 31qe ]

1019%,] J1WOU0IF ||

901566°3 1 | QUESLOSE | SITI650T 19680960 | #LI1FE 0L | 8£8880°1 1 | ssvzogLl | glo16Ls1 | £€16v0°1T
L¥IF8S'SE | SLTOLT | TISEO8'ST | LOITTLOE | T8F660°EY | C68LT 8T | TIS68S EE | LIPFOLTSE | SS8ESE'ST
€OC1669°6 | 1689901 | SSISLT v 1'SE81L39°6 | TO0L60ST 1 9ECTLLIT | 86L80C k] | FREGLLT Y | CE609CL'

PELLS L mﬁ YPSOTYEL | LLTILOL [ 180FONCE | 8G19LT 1LE wvwww:& $98SC0 81 | ¥10F6L T | ETSHIOVT
LL8SEED wvgow £ ﬁooiun e | €ETe9ssl nwowmm 2 moﬂb.ﬁ onho 3 oanN AN €6£90£°0C

T ounsoleq | avn | w_mzfzct E.EO .8852

103198 [P100S

10108 7 S0 12qI oljgnd w
A030BJ IDUBUIIAVL) .
>uﬁuoE®Q .% ?oszom
~ Su0LOVA
._Su«,m u_Eo._ouu

PrO0LY S PLEOPT €T | LOSSLOST | #LO9SCSL | LOSO9E0C | 6PSOES'6T | QLO6IEGL | 1SCOLT SL | CELOTS L | TSLO6T 81
eIELTs0E 97LLIS | 9T0S8T6T | 93870'vT | SLBOVS'LT | ££5TOL'9T | £OE8SHTT .TNI@%EGN 620L19°VT | 15689997 [§
116048701 TPE66 Pl | 899L0ETL | SOESIEL 9L6LSL T | RSHIOPE6 | 1€8E6E°ST | G610E8° 81 | 89ILSS'LE | £ES00L°TH v

085LEG'ET SSIOST I | LPP6LE0T | SLIOOEOE | 86£L83°CC | CO6GCTIOT | BEVSO¥FT | TTLBIGLY | LLILELOL | VVCLLBL |
mvnmnNmM TOSLEL'ST | TSEVIQST mommoo._m vwmmm_.vm 1L8LE6° €1 | 60V0TV CT | £SELTT Ic | 668801°FC | 18TL90°VC ||
wESE:nE

SILIJUNOD) aa.ﬁx 10] S3[nsY sisAjeuy jusuodumo)) jedurid (1) diqe ]

0308 g —ﬁmuom

1019%g SOUIqr] Nqng ||
1019%] 2JUEBILIIA0S) |
>UG&OOEQQ 7y [eoIod

ypmual Con

t."jil\ A

Pha o



The 47" Annual Crnle

N L T S T
SICL VI HIaTies,

I- Determine the similarity of arab countries for appear the countries of
revolution wave like the domino entities.

To determine the characteristics of the Arab countries susceptibility of
revolutions start firstly, use the multivariate analysis techniques, PCA for
dimensionally reduction , know the highest contribution variables in
interaction of state system components discover of similarities in the
components to determine the relative importance of each component -and its
contribution to the phenomenon, The results showed a very great similarity
between almost all Arab countries, and especially the revolutions of states in
the reasons that caused to the occurrence of revolutions and results consistent
with realistic diagnosis of the problem with respect to the influencing factors.
CA for determent groups of sta‘es by similarity of each characteristics.
Secondly, use autoregressive logistic regression to apply domino theory to
show and analyze how revolutions occur sequentially. /57

The results showed a very great similarity between almost all Arab countries
than Iraq because of the war, Lebanon is also in times of war and tension. See
results in table (1) and table (2) as follows:
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and Somalia, there is no them data. We based on 26 Variables in 5 Factors (5
Political & Democracy Perceptions, § Governance, 3 Public Libraries, 7
Social, 6 Economic ) as follows:

{1):- Political & Democracy Perceptions Factor:
Voice and Accountability, Political Stability and Absence of Violence,
Rule of Law, Electoral Processes and Pluralism, Political Participation.
(2):= Governance Factor:
Control  of Corruption,  Corruption Perceptions, Government
L Effectiveness, Functioning of Government, Regulatory Quality.
(3):- Public Libraries Factor:
Freedom Index, Press Freedom, Civil Liberties,
{(4):- Social Factor:
International Human Development Indicators (HDI), Multidimensional
Poverty Index (MPI), Taxes, Happy Planet Index (HPI), Internet users,
Mobile cellular subscriptions Political Culture, Total Population.
(5):- Economic Facior: '
GDP per capita (current US$) , Total Unemployment (% of total labor
force) , Inflation. consumer prices (annual %) , Final consumption
expenditure (current US$) , Household final consumption expenditure
(current US$). - :

3.2- Analysis Mechanism

The study is sprit of two stages as follows:

Analysls of g Groups of :
states § . states by Logistic 1 Autoregressive
components  JEEE> Cluster regression Logistic
by PCA ’ d analysis regression
. Granger Causality

T

Domino effect implemehtation

ism of Arab state revolutions

N
o
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2.1.3; Inference for logistic regression
Criteria for Assessing Model Fiy

The logistic procedure fits linear logistic. regression models for
dichotomous variables by the method of maximum likelihood estimation.

[ 2]

Let -2 logL,= log-likelihood statistic of model 4 with p” predictors
and -2 logLg = log-likelihood statistic of model B with “4” predictors and
k> p.
Then the likelihood ratio Chi-square, G?, is
G® =(=2InLy)—(-2InLy)~ v%-»
If Model 4 is the model with intercept only, then G? plays the role of the
overall | testing Hy : = 3y =... = By =0 with “k” degrees of freedom.

If Model 4 has “p” predictors and model B has “k” predictors, then G2 plays
the role of the (multiple) partial F with “k — p “ degrees of freedom.
Analysis of Maximum Likelihood Estimates (MLEs)

The Wald Chi-Square Test is
pi
32
SE(B;)
IttestsHy - f; =0 for i =1,..,k vs Hy : Not Hy.
The link function for the autoregressive logistic model then becomes:

W = i=1,,k

KTz =¥ Zy, (4)

with Z;, being a transformation of X, X,...., X. The transformation sets Z ik
to zero for all, k = j which has the effect that the values of all observations at
time j or following j are ignored in predicting the response at time ;.

3- Results
3.1- Data Collection & Preparing

We have acquired the data for all the Arab States of the World Bank
database and information agencies to each individual state and-dropped
database of CIA and United Nations data system, belonging to the economic,
socials, political and military variables of each country and also capabilities of
each country and affecting oriented life for its citizens, also indicators of
income and expenditure and distribution of each State. Missing data was
completed using the nearest neighbor method with the exception of the Sudan
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Note: The loglts can take on any values between - {0 » while Pr(¥=1) can
only take on values between 0 and 1.

OddS(Y=1> = e/jo X B X, (3)

This formulation helps in clarifying the meaning of the maximum likelihood

coefficients: &” gives the change in the odds for ¥ when there is a unit
change in the predictor X; ,i=1,-,k

An adjusted odds ratio is an odds ratio comparing two categories of the
variable after controlling for the other variables in the model. For example, an
adjusted odds ratio comparing two categories of the variable, smoking status(
X1) is

' Odds(Y =1] Xy =1,X,,..., X, ) ePothirinXar X,
A —

0= =eh
R xi=1v5.Xi=0 . Bo+faXa .. 2 Xy 2
Odds(Y =1| Xy =0,X,,..,X,) &

and its (1- &) *100% confidence interval is
6.31 t Ziq/2" Sy,

, , , . B +1.96%8,
More specifically, its 95% confidence interval is e A,

Suppose we want to find an adjusted odds ratio for a continuous variable such
as internet users ( X, ). Most often the increase by “N ” will not be interesting,
For example, an increase of 1 year in internet users may be too small to be
considered important.

A change of N+M years might be more useful. Then
! Odds(Y =N| Xy, X =N+ M,..., X))

OR X,=N vs X,=N+M =
Odds(Y =N| Xy, Xy =N,..., X, )

o+ DXy + B *N+M+.. f X, 5 A
_ eﬂoﬁ M,1 ﬁzh ‘ﬂ, k = g(N+M=-N)*f _ N
eﬁo + O X+ by "N+, B Xy,

, . N £1.96*Ns,
and its 95% confidence interval is € 2
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2.1: Logistic Regression Amnalysis

In the multiple regression, the dependent variables have been
continuous such as internet users, population, Mobiles unemployment and so
on. If the dependent variable, ¥, is one of the binary (dichotomous) response
or dichotomous variables, such as cause/NonCause, Yes/No, Success/Fail,
Present/Absent or attaclk/defense, logistic regression can be used to describe
its relationship with several predictor variables, X, X,,.... X, and an
(adjusted) odds ratio can be estimated.

Logistic function
f(z)= e

1+e77

2.1.1: The logistic model
Let Y be a dichotomous variable which is defined as

v for case of state revolution
o I 0 for case of state non revolution

and p =Pr(Y=I|X,,.., X, ).

.
= S 1
- T+ OXP[~( i + BiX 1 + Lo Xy + ..+ 1 Xy )] (L
1
1+ expl~(bo + 5iXs + BoXo + ..+ B X )]
n
LY

Note: With no predictors, p = li’%— =y

and p=

2.1.2: The logit form of the logistic model :
The relationship of a dichotomous variable with its predictors is

: RS e _ PrD)
quantified with the odds ratio. Since odds (D) T=PiD)

odds(Y =1)= P

1-p
The “logit” is the natural log odds of the event, ¥=1, that is,
logit [p] = In [odds( ¥’ = 1)] = In [TQEJ
J.Ug”, [[}‘:j‘ = IBO +,@1X1+....+/)7k/\\/k (2)
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» Average of the presidential period 28 years.

% All revolutional states presidential.

% All presidents of these states are military professionals.

% Average presidents age of over seventy years,

% The majority of these countries population are Sunni Muslims.

% All these countries were occupied.

% All presidents of these states are wants Lo inheritance the Authority.

After we have monitored a number of variables that are popular requirements
package, which affect very closely in improving the daily lives and future of
the peoples, which constitute a common denominator between those peoples
and governance systems of those nations also people's sense of happiness or
sadness and pain.

This paper examines how to identify susceptibility peoples for revolutions and
how they occur and identify causal and motivating factors,lt is of importance
for measures required for any hostile state or with an interest in bringing
chaos and anarchy to influence the organic structure of that State and also
necessary for any political elite recite the revolution to change the life style of
the worst of the best, according to determined by its people.

It initial attempt such.as open the door and give serious ideas to harness
reverse engineering in an attempt to explain the events of complex and serial
properties to determine the status of the factors that can be repaired to avoid

defects future chsruptlons and provide a service for people thlrsty for hope in
life.

2- Vector Autoregressive Logistic regression (VARLR)

In this section, we develop a measure to test for domino theory, which is
defined as the risk that an initial (state) revolution may spill over to the rest of
the similar (states) and cause further (state) revolutions. State revolution time
series consist of count data that are non-negative integers recording the
number of events occurring in a given interval. Some previous studies on
banks domino (contagion) (e.g. Grossman, 1993) use ordinary least squares
regressions to anaiyze bank failures. But given the predominance of zeroes

and small values and the discrete nature .of state revolution data, a least
squares regression may lead to misspecifications. To deal explicitly with the
dichotomous and discrete nature of count data, such as state revolutions, we
use the logistic regression model. /3,47
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region came under the influence of communism, then the surrounding
countries would follow in a domino effect

The domino effect is a chain reaction that occurs when a small change causes
a similar change nearby, which then will cause another similar change, and so
on in linear sequence. The term is best known as a mechanical effect, and is
used as an analogy to a falling row of dominoes. It typically refers to a linked
sequence of events where the time between successive events is relatively
small. It can be used literally (an observed series of actual collisions) or
metaphorically (causal linkages within systems such as global finance or
politics). ‘

this theory assume a external power able to destabilize stability between
contiguous group of entities organized in a specific order, have a system that,
and assume that once the success of such a force to destabilize any of these
entities, start wave of instability affecting every element of components of the
system, one by one, and this wave speed of spreading influenced by the
availability of autologous the components that first fall, To promote the spread
of the impact of the router. And conditions check this theory to be the distance
between the constituent entities of the system equal, and certain to fall
quickly, and to be the constituent entities of the system is ready to be affected
by the router. And have used this theory in the study of natural phenomena
and chemical reactions.

Also this theory means the importance of the external factor to bring about a
change in the state, and have used this theory in the field of comparative
political systems, and the studies found that used to be increase or decrease
degree of democracy in a particular country spread and infected its neighbors.
Then, the change within a particular state a similar change ‘occurs in the
neighboring country, which is similar to the effect of infection.

The common denominators notably between these countries in terms of the
nature of peoples, social behavior , life approach and also structure of the
political systems, which were represented in the following:
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MICRO-DYNAMIC ANALYSIS FOR ARAB SPRING REYVOLUTIONS
UNDER CONDITIONS OF DOMINO THEORY BY USING
MULTIVARIATE TECHNIQUES

Kandeel .Abd Kl Fattah'
Souror .Hazem®

Abstract
This paper examines how to analysis the atub revolutions or the called arab
spring revolutions 201 | causes mechanism, and trying to explore the variables
that strongly contributed to the its occurrence . which prompted angry masses
to take to the protest streets against autocratic governments , and deep threat to
the state and anti-democratic coalitions.

After determine characteristics of the revolutional state (target) is that makes us
consider to explain the domino theory according to new situations and case
applied directly to calculate the conflict ,we will use this method of éalculation
and analysis result of the mechanism of Arab Spring revolutions 2011 causes.

Keywords: Domino Theory, PCA, Chaos Theory, Cluster analysis,
Autoregressive Logistic regression

1. Introduction

Numerous factors have led to the protests, including issues such as
dictatorship or absolute monarchy, human rights violations, government
corruption (demonstrated by Wikileaks diplomatic cables), economic decline,
unemployment, extreme poverty, and a number of demographic structural
factors, such as a large percentage of educated youth within the population,
but are dissatisfied with the performance of the Authority system. [2]

In recent decades rising living standards and literacy rates, as well as the
increased. availability of higher education, have resulted in an improved
human development index in the affected countries. The tension between
rising aspirations and a lack of governmental repair may have been a
contributing factor in all of the protests. Many of youth of these countries
excelled in the efficiently use of the Internet increasingly in recent times, lived
through autocrats and despotism like monarchical form of sovernment

e B - m T D e ey e D i -
2 heiences and Lhperation B IR rel 2477 Ty 260

The domino theory was a theory during the 1950s to 1980s, promoted at times
by the government of the United States that speculated that is if one state in a

' Professor of Statistics, Benha University
* Department of Statistics, Benha University




Table (4): The size of measurerent error
3 Number of variables=5 = 50 {Cont.)

and the quality indicator for observations in Data ser

Observation Size of measurement | Value of  the Pearson Spearman 7

number error quality indicator | correlation correlation
coefficient coefficient

26 3.24 0.81669

27 4,0025 0912211

28 36.605 0461558

29 2817123 0.733354

39 1.5725 0.893177 ry=-0272 r=0.1

37 65135 0797669 Significance Significance
=0.05 =0.483

) 112325 0.78549

33 0.5225 0.665289

34 2.83 0.813028

33 0.36 0.948348

36 155223 0.914085

37 605 0761868

38 0.25 0.638495

39 3136 0.58232]

40 22725 0.83932

41 10.9241 0446183

42 0.5725 0.872437

43 1.01 0.662566

a 3.8425 0:644807

45 3.0725 0,788862

46 0.2725 0.859054

47 ‘ 1554123 0.793586

43 1.1925 0.69372

49 6,25 0.401693

30 3.370725 0.67581
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Table (4): The size of measurement error and the quality indicator for observations in Daia sef
3 Number of variables=5 n=50 .

Observation Size of measurement | Value of  the | Pearson Spearman

number e1Tor quality indicator | correlation correlation
coefficient coefficient

i 324 077633

2 194 0.845348

3 04323 0505249

4 0225 0781934

5 393225 0589276 fp=-0272 r=-0.1

. Significance Significance

5 3.28 0795117 =0,05 =0.488

7 221 1

8 0.105623 0577516

9 1 0.845432

10 (8.545 0820161

0 11225 0953353

2 121 0.717626

13 2.658725 0617832

T 73 0382357

i3 0.306725 0530279

16 0.062525 I

17 3.240625 0.818976

18 531s 0.768619

19 6.2725 1

20 1158 0.761408

21 16,6625 - i

22 8,765 0.844642

23 0.5001 0.775922

2 13.2523 0.777786

25 442 0.906909
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Table (3): The size of measurement error
2.Number of variables=6 ,n= 50 (Cont.)

and the quality indicator for observations in Data se;

{ Observation Size of measurement | Value of the Pearson Spearman

number error quality indicator | correlation correlation
coefficient coefficient
26 1022,098 0798305
27 908,7652 0.765624
28 [48.6651 0.784709
29 476.6309 0.767237
30 220.1857 0776933 Fy=-0.103 1=0.180
i 926.9801 0,780117 Significance Significance
=047 =0.212

32 427.7102 0.777863

33" 686,5802 0.774762
34 777:6187 0712535
35 126.6005 0.722733
36 456.1006 071197
37 609.6329 0.700372
R 6583904 0717256
39 160,05 0756103
40 636.3599 0.768715
4l 2057335 074961
42 107.4767 0.749111
43 9250792 0750462
44 5359.038 0.733241
45 5628.823 0.801815
46 4879.041 0.707021
47 5474.939 0742778
48 5358.558 0716579
49 37.7741 0756438
50 9.99 0731843




Table (3): The size of measurement error and the quality indicator for obsery

Z2.Number of variables=6 1= 50,

iendes and Dy

ations in Daia sei

Observation Size of measurement | Value of  the | Pearson Spearman

number error quality indicator | correlation correlation
coefficient coefficient

i 1397.691 0.695

2 3388083 0.770874

3 912.83199 0765928

4 1100371 0.746275

?‘ | 1170.906 0697595 Fy==0.103 1=0.180

3 40,8605 0.746023 Significance Significance
=0,475 =0.212

7 490.5654 0.727702

8 139.4125 0.744036

9 517.153 0.741444

10 201.8926 0724853

1 1203.065 0730683

12 1286258 0806064

13 1366.299 0732791

7] 90,95813 0.73485

15 1054377 0.717483

16 691.3415 0754171

17 948.5481 0.796648

18 254.4541 0.723954

1% 110.6103 0.74132

20 666.2547 0.729252

21 317.1627 0.781464

22 2280902 0753281

23 165.8206 0,766436

24 9530723 0781025

25 44.9254 0.784877
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Appendix

Table (2): The size of measurement error and the quality indicator for

SIRCTAS

. T T T S
mes oy Hlatstics

ey

Computer Sclands
,

=5 s iners Pl

observations in Data set ].Number of variables=5 =20 .

Observation | Size of | Value = of | Pearson Spearman
number measurement the quality | correlation correlation
eITor indicator coefficient coefficient
1 169.2625 0.750717
2 274.1025 0.719914
3 3798841 0.729687
4 2195.723 0.672947
5 529.5825 0.685439 ‘ :
r,= -0.373 rs=-0.231
6 221.465 0.703652 Significance | Significance
7 185,385 0.786892 0,106 =
8 130.3925 0.680977
9 207.9525 0.710227
10 312.8125 0.748193
11 79.81 0.817856
12 275.5 0.730076
13 38.9225 0.789611
14 133.8125 0.811579
15 38.96 0.679573
16 368125 0714539
17 65.8225 0.797978
18 85.94 0.725473
19 130.3925 0.680977
20 246.135 0.739596

4 n
=y
S
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5. Discussion and Conclusions

The indicator for data quality proposed by Ibrahim (2012) was tested and
recommended based on simulations from several models. There was a need
to explore the performance of the proposed indicator in real applications.
One way to do that was to explore the relation between the proposed
indicator and measurement error in real data sets. If the proposed mdlcator is
able to measure quahty of data, then it makes sense that if measurement
error in data is high then the indicator will be low and vise versa .The
correlation (Pearson and Spearman) between the size of measurement error
and the quality indicator, was calculated for three real medical data sets. For
each data set, there was an inverse relation between the proposed indicator
and the measurement érror in data, which means that observations with high
measurement error showed low quality indicator and vise versa. This
indicates that the proposed indicator can to some extent, measure quality of
data sets, although the correlation with measurement error was not so high
(highest absolute value was 0.373) which indicates the need for modiﬁcation
of the indicator to increase its ability to measure data quality. There is a need
for more testing of the performance of the recommended indicator in real
applications. Also there is much room for other research that can modify the
recommended indicator so that it shows more correlation with measurement
error in applications. It is highly recommended to use one or more methods,
like the quality indicator introduced in this research, to measure and study
quality of data in applications so that it can be considered in the data

analysis.
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4. Application of the proposed quality indicator to real data sets

To study the performance of the proposed quality indicator in real
applications, it was applied to three medical data sets, where for each data
set; two replications or measurements for the variables were available so that
the measurement error in the observations can be calculated. For each
observation in the data set, the measurement error in the observation was
calculated using the replications and the proposed quality indicator was also
calculated as defined by the steps in section (3). Then for each data set,
Pearson correlation coefficient (¥,) and Spearman correlation coefficient (r)
(Kendall and Stuart, 1977), were calculated between the size of
measurement error in observations and the quality indicator. Results are
given by Tables (2),(3),and (4) in the appendix. Table (1) summarizes the
results of application of the indicator to the three data sets.

Table (1): Correlation between the size of measurement error and the
proposed data quality indicator for three real medical data sets

- i - e R T S e R T
T e S R T T % & T

It is noted that for the three data sets, there is an inverse relation between the

Data set Sample size | Number of Pearson Spearman
variables correlation correlation
coefficient coefficient |
1 n=20 1,=-0.373 r=-0.231
2 =50 rp="0.103 rS=-0‘ 180 §
3 =50 ,=-0272  |1t=-0.1 ;;

size of measurement error in observations and the value of the quality

indicator for the observation which indicates the ability of the indicator to

detect the data quality of observations in real data sets.
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The performance of the proposed indicator can be Judged based on its mean
square error (MSE). The MSE of  q;, given by (2.9) can be defined as
follows:

n a2

where g is given by (2.3) .

Using simulated data sets from several models, the MSE of the proposed
indicator can be calculated and compared.

3. A recommended indicator for Data quality

Ibrahim (2012) ,used simulated data sets from different models, such as the
MVN model and the multiple linear regression to test the performance of the
proposed indicator for data quality using its MSE and cross validation. The
program R version 2.13.0(R Development Core Team, 2011), was used in
simulating data sets and calculating all the measures. Based on the
simulation results, an indicator was recommended. The steps (S1:S5)for
calculating the recommended indicator for any given data set are as follows:

S1-Calculate the Euclidean distance between every observation i énd all
other observations in the data set, each time excluding variable ;,
S2-Calculate the 35" percentile of distances calculated inl.

S3-Determine observations with distance < 35% percentile of distances.
Those are nearest neighbors to observation , excluding variable ;.
S4-Calculate X ij(nn) »Which is the mean value of nearest neighbors on

variable ;.

2jDij

S5- qi4=1/\/D:L where Ei =

m
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i-Nearest neighbors to observation i are the observations which their
distance to observation 7 is less than the mean of the distances between
observation i and all other observations.

2-Nearest neighbors to observation 7/ are the observations which their
distance to observation 7 is less than the median of the distances between
observation ¢ and all other observations.

3-Nearest neighbors to observation i are the observations which their
distance to observation 7 is less than ( median-k*s.d) of the distances
between observation 7 and all other observations, where s.d is the standard
deviation of distances and k = 0.5,1,and 2.

4-Nearest neighbors to observation i are the observations which their
distance to observation i is less than the p percentile of the distances
between observation i and all other observations where
P=20%,25%,30%,35%,40%,45% ,55% and 60%.

Now after locating the nearest neighbors to observation i excluding
variable j , there is a need to calculate a distance measure between X;; and
X i(nmyWhere X; jmyindicates the mean of variable ; for the nearest
neighbors of observation ¢ excluding variable /. Several distance measures

were used to measure that distance, where the distance that showed good
performance in simulations was as follows:

Dyy=| Xi; — Xijenn)) Zijenmy | 2.7)

Finally, for each obseryation I, there will be a set of p measures of
distances (Dy, Dy, ..., Djp) available. Let D; denote the mean of these p
distance measures for observation 7 then :

D, = ZJ_%D_@ (2.8)

A quality indicator can be proposed based on the distance given by (2.8).

Several indicators were used, where the indicator that showed good
performance in simulations was as follows:

qi=1/4/D, (2.9)

st
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Now with ¢; known, the performance of any proposed quality indicator can
be evaluated where the performance is judged by the ability to estimate
q; with minimum errors,

It makes sense that in a typical data set, observations tend to fall into
clusters depending on the relation between the variables so that
observations in the same cluster will have a similar type of relations
between variables (Mirkin, 2005). For any observation 7 ,in order to study
the quality of éay, Xy ,suppose that all the observations in the entire data
set are searched to find those most similar to the combination ( X;,, X, S
Xjp ).In other words, to find the neagrest neighbors(nn) of observation i
regarding all values of observation 7 except the value of X, . It would be
expected now that the value of Xj; be somewhat close to the average of the
values of the first variable for the nearest neighbors of observation ;7 .

There is a need for a measure of dissimilarity or distance between the
combination ( X, , Xj; ,..., Xy ) and every other combination on the same
variables in the data set. The distance between two points, with coordinates
(*1,y1) and (xa,02), respectively, could be measured using several measures
of distance.

Three distances were considered. The Euclidean distance (Cantrell ,2000), is
given by:

[ Gei-x2)” + 01 9 1" @24
The Chebyshev distance (Cantrell, ZOOQ), is given by:
Max( | xi-x [, [ p192]) (2.5)
And the Manhattan distance (Krause, 1987), given by
Py = x| + [y - o (2.6)

Several methods to find the nearest neighbors to any observation were
considered depending on the distance between the observations as follows:
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2, Description of the indicator of data quality

As proposed by Ibrahim(2012),suppose for a random sample of »
observations drawn from a p-multivariate normal (MVN) population,
values on p variables, (X}, X5 ..., X, ) will be available for » observations .If
the data set described above is measured with error, then the observed

variables will not be X; = (X),X), ..., &, ) but will rather be X} =(X; , X}
;s Xp ) Where

of, 0

where for example U; ~ N[0,Z] and 5, = :

0 - o
o

A typical measure of quality or accuracy of any observation measures the
relation between the values of X; i and X fj for this observation, i=1,2,...,n
and j=1/,2,...,p, such that the greater the difference between these two
values, the less the quality of the observation.

Let the quality of observation i for the variable j be defined as follows:

L ey

where i=1,2,..,n and j=1,2,...,p. If the quality of any observation is taken
to be the average quality of values of this observation on all variables then
the overall quality of every observation in the data set can be calculated.

( Xy- %3 )

Quality of Xj; = exp {—- %

Let q; denote the overall quality of observation 7 and g j denote the

quality of X;; as given by (2.2) then:

_ 2 i

> (2.3)

qi
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As Olsen (2003), points out, accurate data is a fundamental requirement of
good information systems. The lack of accurate data costs organizations
dearly in correction activities, lost customers, missed opportunities and
incorrect decisions.

There have been several attempts in the literature for methods op measures
to study and judge the accuracy and preciseness of data, or study the
quality of data in general. Cook's distance is an influence statistic. Cook's
distance measures the effect of deleting a given observation on the
regression model (Cook, 197 9). Also, Mahalanobis distance, is often used
to detect influential observations in the development of linear models
(Mahalanobis, 1936). Data accuracy in some fields, especially the medical
one, is calculated using the measure of correctness. It is usually measured
using validation data on some sample items, where the gold standard,
which is the true aspect that the data represent, is known. Reliability of any
measurement in general refers to the consistency of a number of
measurements taken using the same measurement method on the same
subject (Kan, 2007). '

As discussed by Olsen (2003), the data profiling approach, is a set of
procedures to check the consistency of the data items in relation to each
other. For example the data rule analysis puts rules to check the value of a
certain variable in relation to other vériable(s).

Ibrahim (2012) ;proposed an indicator for data quality, which depends on
relations between each observation and its nearest neighbours, The
performance of the indicator was tested by its mean square error and cross
validation using simulated data sets from several models. In this paper, the
indicator will be applied to three real medical data sets to explore the
relation between the indicator and measurement error in data.
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Performance of a Proposed Data Quality Indicator in Real
Applications

Y.M, Ibrahim*

Abstract: Few statistical tools have been used to deal with the problem of

data quality. In this paper, the indicator of the data quality proposed by
(Tbrahim, 2012) is applied to real data sets instead of simulated data sets to

explore the relation between the indicator and measurement error in data.

Keywords: Data quality-Data Mining-Measures of quality-Distance i
measures-Nearest neighbors-Indicators-Real Data sets

1. Introduction

Imprecise data is a major problem in statistical analysis. The concept of
Data Quality had lots of attention over the past decade and has been a
subject of interest to a decent number of researchers in different fields.
Data quality refers to the degree of excellence exhibited by the data in
relation to the portrayal of the actual phenomena. Also data quality has
been defined as the state of completeness, validity, consistency, timeliness
and accuracy that makes data appropriate for a specific use (Olsen, 2003).

Researchers realized how much data with poor quality can cost
organizations and governments. The great importance of data quality has
been emphasized by many researchers (see for example, Fisher and Kingma,
2001 and Olsen, 2003). |

* Lecturer, Department of Applied Statistics and Econometrics, Institiite of
Statistical ~ Studies and Research, Cairo University.  E-mail:
yasminority@yahoo.com
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Suminary
From the above models we conclude that there is no difference in the pattern
of the household spending on the food and drink in urban and total of the Arab
Republic of Bgypt between (2004 — 2005) and ( 2008 - 2009) .Since they have the
same Pearson curve ( the first type) with different parameters. While, the pattern of
the household spending on the food and drink in rural is changed from the sixth

type in (2004 — 2005) to the first type in (2008 - 2009).
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5) Urban (2008 — 2009):
— _ ~0.5972  (q 4 X 14723
f(x)=-2.65293349215 (1 T 57) (1 + 60983.97)
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3) Total (2004 - 2005):

e A ORAETRTRE (] oK 782949021 (q L 4958776903
() =-4.0234678185(1 + =) (4 + o ssois)
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4) Rural (2008 —2009):

o i X ~0.55917 X 8.8016
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The models are fitted as follows:

1) Rural (2004 — 2005):

f(x) = 90.94758578(x — 28965.06053) 017488713 ~8.361929807

Rural (2004 - 2005)
140000
120000 s
o
100000 g uﬁ%kx\
i
20000 ; %
/ \
60000
40000 ;55 3\@ ==g=es Rural {2004 — 2005)
20000 %R&
@%’ M
0 T T T T T ]
Q Q’ Q/ Q/ ()’ Q)’ Q’ 0: Q’ Qx
FEFLFFSFSLISFS
TP PP PSS

2) Urban (2004 — 2005):

f (x) = -2.374675084 (1 +

.754886650 (1 + x )2.162509820

X -
150964.7915) 52698.63040

20000

40000

20000

Q

100000 -

60000 -
50000 e i

Urban (2004 — 2005}

80000 e o

20000 o e

wegems Urhan {2004 — 2005)

10000 -4~
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Tablel. Frequency Table for Annual Household spending on the Food and
Drink in Rural, Urban and Total of the Arab Republic of Egypt
in (2004 - 2005 / 2008 - 2009)

Annual Less | 3000- | 5000- | 7000- | 9000- | 11500- | 15000~ | 20000- | 30000- | More
household than | than
spending 3000 75000
Class L.E,

Rural 2005 11907V 49094 | 103015120503 114898 | 81593 | 34274 | 12118 | 2383 53

Urban 2005 4995 | 22297 | 53757 | 76976 | 94231 | 91433 | 68331 | 47480 | 29788 2363
Total 2005 16902 | 71392 | 156772°| 197479 | 209130 | 173026 | 102605 | 59598 | 32171 2416
Rural 2009 2883 9635 | 21865 | 45710 | 87035 | 138370 | 127788.] 77764 | 22234 564
Urban 2009 1301 4224 | 10183 22040 | 46869 | 81804 | 105570 | 105315 | 63000 7736
Total 2009 4184 | 13859 | 32048 | 67750 | 133904 | 220173 | 233358 | 183079 | 85234 8300

To find the curves which represent the expenditure of the rural, urban and total of

Egypt we computed the values of 3, B and K.,

The programs are written using Maple V Release 4 o compute the values of

K and the parameters of the models.
Table2. Values of B1, B2 and K for Rural, Urban and Total of the Arab
Republic of Egypt in (2004 - 2005 / 2008 - 2009)

B,

Py

K

Rural 2005

10.80009833

25.76936861

2.406607659

Urban 2005

6.619781669

10.44362236

~2,744935010

Total 2005

10.94547379

16,97502943

-6.372444323

Rural 2009

6,084738538

10,98478659

~5,06987182

Urban 2009

2.805094187

5.470195287

-1.075252733

Total 2009

4,617348970

8.046505161

-2.043851553

Sinoe K is less than zero we can suggest the first type of Pearson curve, but for

rural (2005) K is greater than zero so we can suggest the sixth type of Pearson

curve,
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(When p; is positive, mj, is the positive root)

N mytmy r'(my+ m, +2)
Yo = a; + a, * (mq + my)Matme * I'imy + DI(m, + 1)
Mode = Mean - % * -ﬁi o E—f—%
Sixth type Vi[:
y=yo x—a)k x-% (a<x <o)
Where

1=6 (- Pi-1)/ (6 +3P; - 2Py)
a - 3 V(B 0+ D7+ 160 + D}
The q’s are given by

By

ﬁl (r+2)2 + 16 (r+1)

%— {r~—2ir(r+2)\/

. N at%71T (qy)
Yo rq—q,—Dr (g, +1)

1 42
Mode = Mean - = * £ » T2
2 Ua r—2

As a special case from the first type, these distributions are obtained Beta

distribution, continuous uniform distribution.

Data and Methodology
We will depend on data of income and expenditure research conducted by
the Central Agency for Public Mobilization and Statistics in studying that problem

constantly with support of data for income and expenditure survey in the years

(2004 - 2005 / 2008 - 2009).
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The I criterion measures the extent of deviation from the syminetrical curve.
A negative value of K indicates that the curve in question is negatively
asymmetrical while a positive value of K indicates that the curve is positively
asymmetrical. The K criterion may have any value from - o to + oo, and the
different Types of Pearson curves cover all these possible values without overlap.
3- Determine the type of the distribution based on the value of K
If K <0 use the first type
If K > 0 use the sixth type
If 0 <K <1 use the fourth type
IfK =0, and B,<3 use the second type
IfK =0, and 3,> 3 use the seventh type

If K = o use the third type
If K = 1 use the fifth type

The decision process to select a Pearson curve using the K value is not always
reliable. The value of K is found to be abnormal when the value of (2 B, -2p -6)
is close to zero.

4- Estimate the parameters of the distribution
~ Firsttypel:
y=yo (1+ 5" a-Zm (o <x <a)
Where _
r=6 (B~ B -1)/ (6 + 3P - 26,) |
arta, - -;— Vilz By (r + 2)2 + 16(r + 1)}

The m’s are given by

By

/81 (r+2)24 16 (r+1)

1
> {r=2xr(r+2)
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distribution) and introduced the type VI distribution. Together with the first two
papers cover the five main types of the Pearson system (I, I1I, VI, V, and IV). In a
third paper, Pearson (1916) introduced further specOial cases and subtypes (VII
through XII).

Later many books and articles explained and used Pearson curves in many
filed of science (see Kendall and Stuart (1958), (Y419) 5 s, Elderton and
Johnson(1969)).

Verma and Loh (2008): Evaluates the goodness of fit between the age-
specific fertility rates developed by the Type I curve and the estimated age-specific
fertility rates for Aboriginal identity groups for the period 1996 to 2001 for Canada
and for high and low fertility regions.

Pizzutilo (2012): Used Pearson’s system to analyze return distributions of

the shares in all companies listed on the Italian stock exchange.

Stavroyiannisa et. al (2012): Reconsider the use of value-at-risk as a
measure for potential risk of economic losses in financial markets. They
incorporate a GARCH model where the innovation process follows the Pearson-IV
disﬁ‘ibutioﬁ, and the results are compared with the skewed Student-t distribution.

Algorithmic Approach for Pearson Distributions

1- Get the first four central moments

u,,=E(X,—-)?)r

=2 A . o B e PR S S I SR LU R I . | B - o o N N
A7 Annua) Conference on Sta fstics, Computer Sviences and Operation Resenrch 74297 e 200

2- Obtain the values of

W _ - BB, +3Y
ek ; = d K= 1\
h=0 Ea 425, -3, ~6Yaf —35)
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but alsc due o s pertod which extends for a whole ope year and s hi
implementation cost. Normally, this survey is conducted d every five years and it 15
metaphorically called the household budget survey since it reflects the household
patterns of spending on goods and services. It also reflects the income Jevel and its
development, providing a broad database for great sector 01 the basic statistical
data system such as the national income accounts and the ; 1ndex cost of living as
well. It started in Egypt since 1958.
Barﬁg@zzﬁa ef. al (2012): Explore the statistical properties  of household
consumption-expenditure budget share distributions — defined as the share of
household 1iotal expenditure spent for purchasing a specific category of
commodities — for a large sample of Italian households in the period 1989-2004.
They find that household budget share distributions are fairly stable over time for
each specific category, but profoundly heterogencous across commodity
categories.
2- The Pearson curves

This is a family of probability distributions, often called Pearson curves,
developed by Karl Pearson in the period between 1894 and 1895 to provide
flexible descriptions of the non normal distributions encountered in his biometric
research. It includes many well-known distributions. The types can be
distinguished by the standard indices of skewness and kurtosis .

In his original paper, Pearson (1895, p. 360) identified four types of
distributions (numbered I through IV) in addition to the normal distribution (which
was originally known as type V). The classification depended on whether the

distributions were supported on a bounded interval, on a half-line, or on the whole

real line; and whether they were potentially skewed or necessarily symmetric. A

second paper (Pearson 1901) fixed two omissions: it redefined the type V

distribution (originally just the normal distribution, but now the inverse-gammea
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The Distribution of Household Expenditure on Food and Drinl
in Egypt (2004 - 2005 / 2008 - 2009)
Naglaa A, Morad

Abstract

The main purpose of this paper is to study the pattern of the household
spending on the food and drink in rural, urban and total of the Arab Republic of
Egypt in (2004 - 2005 / 2008 - 20093, Pearson curves were used to fit its density

function. 1t was shown that type I curve is the most proper for rural, urban and the

 total spending on the food and drink, xcept for rural {2004 - 2003) we used type

1V curve. These curves can be used to predict the probabilities of expenditure for
different income values. This paper is structured as follows. In section 2 we
describe the Pearson curves that we employ and in section 3 the proper models are
fitted.

Keywords: Pearson distribution system, skewness; kurtosis; moments;
household survey

1-Introduction:

Household expenditure — consumption are one of the most important
household surveys concerned with the study for the standard of living for the
family and the level of well-being enjoyed by the community, by identifying the
patterns of spending and household income.

The studies of household surveys are very important, not only because of its

objectives and results which serve the demographic, social and economic statistics,

Lecturer, Department of Applied Statistics and Econometrics, Institute of
Statistical Studies and Research, Cairo University -
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According to the RP measure, figures (6-7) and (6-8) show how is the
relative performance of the BR estimates of Efry or Efr against all
distribution types.

Moreover, figures (6-9) and (6-10) show how under S(1) distribution for
AL(1.5) the jackknife estimates of Efry, approach systematically, as n
increases, the BR estimates, whereas under t(5) distribution, the jackknife
estimates tends with increasing n to improve on the BR estimates.

Such a behavior of the jackknife estimates can be asserted (as figures
(6-11) and (6-12) illustrate) under heavy tailed distribution t(5), S(1.5),
and §(2) for losses ALand AL(1.5).

S0, It can be recommended that although the bootstrapping
residuals method is more accurate than other methods but the
jackknife seems to be preferable under heavy tailed distribution when
using absolute loss functions to a power less than two,
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Figure (6-10): Relative performance of jackknife versions for Efry for ¢ dist. ai different
sample sizes with AL(1.5).
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Figure (6-11): Relative performance of EPry estimates for ¢ and EV dists. for the losses
functions with n=50 or:51.
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Figure (6-7): Relative performance of Efry, estimates for all distributions ai n=30 for square foss.
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Figure (6-8): Relative performance of Efr estimates for all distributions at n=350, for square
loss.
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Figures (6-1) to (6-6) represent the results for Etry, #y, and By
against the distribution type in small and large sample sizes and for square
loss function.

From these tables and figures, it can be concluded that:

1- The simulation results of t(5) and EVdistributions are very close to each
other, while those for S(1.5) and S(2) are far from each other and reflect in
general larger values.

2- The bootstrap estimates are the best. The jackknife represents a
good approximation, better than the cross validation,

3- The: bootstrapping residuals method is shown to be slightly better
than the bootstrapping pairs method whatever be the error distribution
or the loss function.

4- The variation in bootstrapping residuals estimates over all
distributions is smaller than that of the bootstrapping pairs and then all
other methods. This can be interpreted as a sort of robustness of'the
bootstrap estimates.

5- The variation in bootstrapping estimates over all sample sizes is
very small, reflecting thereby a good performance of the bootstrap in
small sample sizes as well as its stability in comparison to the other
methods. ‘

6- For all loss functions the bias ), decreases either with increasing n
or with distributions under moving from heavier to moderate tails.

7- All the estimates converge, as n increases, to the bootstrapping
residuals, either the direct estimates Efry or Efr. For these lasts, the
bias 7 decreases with increasing n and converge to zero,

8- As n increases, the bootstrapping estimates Efry converge to Efr.

9- In general, the jackknife or cross validation estimates decrease with
decreasing the group size. -

10- The best (least values) estimate values correspond to the subbotin
distribution S(1). This is expected since the apparent converges to the
true prediction error as is known.

11- The worst results are for the subbotin distribution § (2) (the
Laplace distribution)

Now, to measure the extent to which the bootstrapping residuals
performs relative to the other methods, we used the relative performance
formula, RP, given by;

Proposed -estimate value
RP =—"F : (6-1)
Boostrapping ' residuals value
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Figure (6-4): Performance of £7ry estimates for ali distributions at 1=99 or 100, for square loss.
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Figure (6-5): Performance of fy estimates for all distributions at n=99 or 100, for square loss.
0.6

0.5

0.4

Value

0.3

™

A

0.2° -

% S —; % S — X
O O ®, S,

0

BR BP 1) 3) ’ 5] cy 3CV 5CV
Estimates
==t —A—exiremevalue =O=subbotin(1) —%—subbotin(1.5) —e—subbotin(2) |

Figure (6-6): Performance of Efr estimates for all distributions at n=99 or 100, for square loss.
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Figure (6-2): Performance of 7y estimates for all distributions at n=15, for square loss.
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Estimation of 1:
In the case of bootstrapping pairs define Dp+ to be the diagonal matrix

with 1" element P}, i.e., Dp = Diag (P}, P;, ..., BY)
Then  75:(X) =X (X Dp:X)72X Dp:Y,

fo = Er, 5(B° = B7) 0 (1, n5:(%)

1 *
= E Zg:l R b 9

where B is the number of the resampled set, that is 7 is approximated by:

Py 2t [1 50 € (om0 (4)) = 1201 0 (Fomsn ()] (5-10)

6. Assessment of Prediction Error Estimators

The simulation study is designed as follows:
The observations Y; were generated according to the regression model
given in (2-1) with (n X 3)-matrix of predictors having ones in the
first column X;; and two predictor variables X, and X3, the
coefficients values are arbitrarily chosen such as ¢, = 0.5, ¢ =1,
and ¢; = 2. X;; and X;3 are assumed fixed and generated from the
standard normal distribution.The error term, €;, is generated using a
variety of distributions including: ¢(5), extreme value (0,1) with pdf
f(x) =e™e™ ", |x| <o, subbotin(0,1,1), subbotin (0,1,1.5) .and

2

- _ix=ufF
subbotin(0,1,2) distributions with pdf f(x) = [2%‘”11“ (Go+1)] 11'"13[ o ],
[x| < o0, where (i, 7, &) denotes the mean, scale, and the shape parameters.

The sample sizes, n, are chosen to range for small to relatively
moderate sizes. We consider n=15, 25, 50 and 100, for computational
convenience we take n=24, 51 and 99 for some cases. All simulation
results were based on 10000 replications.

All computations were performed based on the MATLAB
program (7.6.0.324(R2008a) version). Also the MATHCAD program
is used to generate the error terms for subbotin distributions.

Tables (6.1) to (6.5), in the Appendix display the results for the

different estimation methods according to the error distribution type.
Each table contains the values of different estimators for three loss
functions: the square loss (SL), in part (A), the absolute loss to the
power (1.5), AL (1.5), in part (B), and the absolute loss to the power
(1), AL, in part (C), and this for different sample sizes.

-y
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Corollary (5-2-1):
fg=nandd =1,
R(Foy Fr) =0 (Y“n R )) e 1)ZMQ( n5' (%))

And 7“7== ”1Q(YU?7§L(X)) ZZ et 2= 1Q( ?(X)))

The size of the eliminated group will be taken either 1, 3 or 5,
according to which the jackknife method is denoted by: 1/, 3/ and 5/.

5.3 Estimating Err using Bootstrapping Residuals Method:

Direct Estimation of Err:
As shown in section 4.3.2, the bootstrap estimate of the expected true
prediction etrors E Fr, is exactly

Efrg = EZb=1 Etr
where E#7*® is the bt" bootstrap prediction etror given in (4-5).

Estimation of r:
To bootstrap R(F,, F') and r, it suffices to replace F by F, and E, by
E; to get
= R(E,E,) ‘
= Eor, Q (YOrns*(Xo)) Eor: Q(Yo, ﬂs*(Xo))
where F;' is the empirical distribution putting mass P;" on S} and ns+(.) is
the prediction determined by S*.
It is easy to see that,

=2 - B0 (15 (X)),
where Pjo =;t- and P]* = w.

: n
Then the bootstrap estimate of expected excess error 1 is found as:

s = Er,R" = By, 5 (B ~ B Q (Y15 (%),
which can be approximated by;

o Y (y,, ne(X)) =250 : (r7me(x))] (59

5.4 Estimating Err using Bootstrapping Pairs Method:

Estimation of Err:
The bootstrap approximation of the expected true prediction errors
Err, is as shown before,

N 1 oB A
Efrg = EZ"=1 Eprh
where Efr*? is the b®" bootstrap estimate of the prediction error.

12
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and 7y, the leave-one-out cross validation estimate to the expected excess
error is in turn;

fey = %Z?:l ¢ (Yu 77—[(Xi)) - %Z?:l Q (Y, n(x)). (5-4)

In the simulation study, the size of the eliminated group will be
choosed either 1, 3 or 5, according to which K-fold cross-validation
method is used and is denoted by: 1CV, 3CV or 5CV.

5.2 Estimating Err using Gmuped Quenouille-Tukey Jackknife

Method (Q-T):

Direct Estimation of Err:
As shown in section 4.2.2, it can be easily shown that, the jackknife
estimate of Err is exactly: '

Bty = >3, {2}21 Q (¥.ns(%)) - 21 € (7,579 (x))
1&gl

If we choose g = n, that is we delete one observation at a time, the
classical delete-1 jackknife estimate of Err is obtained such that:

Efﬁ%2?=1 [E}L:l Q (U'US(XJ)) - 210 (}f'n?(xj)) ) (5-6)
j#

. (5-5)

Estimation of r:
Lemma (5-2-1);

R(FayF) =+ Tieg @ (Yms O 00)) - =

—g(D)
s Zies Q157 O (%))

=200 0 (NP ) - =2 T 0O (5-7)

Proof: ;
According to R(S, F) in (3-5)

R(RovR) = 85, (0 (1157000) ) = By (0 (1172 0))

Consider the probability vector B, = (—1-,-1-, ,%) corresponding to F,

n.-n
11 1 1 .
and Py = (7—1:—5,;1-_-_7, 0,.. ,0,;—_—_3, ""Z_—_Z) corresponding to Fy;, then we

can write :

B Somax T0ER
AR T AMed 0 sl L0

R(Foy F) = Efea(B = Pp)Q (%.15° V(%))
which proves the first statement in the lemma.
For the second statement, since R(E,, E,) = 0, then the jackknife
estimate 7 of the bias r given in (3-6) is exactly: ~
§ = LE50 R(Fy Fy),
which leads to the second statement of the lemma.
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Step (2): Bstimate f§ by the bootstrap observations ¥"to get £, then v or

ng<(X,), tne bootsttap predictions will be given by;
——775 «(Xp), i=1,2,..,n
In this case, a bootstrap estimate of the prediction error becomes,
Efr® = T i=1 Q (Vi ns-(X)),

The bootstrap estlmator is thus Ep (E7Fr™) that can be approximated by
repeating step (1) and step (2) many times say for a number B of resampled
set of pairs, to get a number B of bootstrap prediction errors Efr*?,
b=1,2,..,B. The average of such a bootstrap distribution gives the
bootstrap approximation of the expected true prediction errors Err,
namely,

Bfrg = =38 Epreb, | (4-8)

5. Direct and Indirect Resampling Prediction Error Estimators:

In all what follows, E#ry,will denote the direct estimator of Err using

the different methods M: cross-validation, bootstrap and jackknife. On the
other hand 7y will denote the estimator of the expected excess error,
r = EpR(S,F). Adding #,to the apparent error App results in the indirect
estimator,

Efr =fy + App .
The best of the methods will be the least in variation either through n,
through O or through F,

5.1 Estimating Err using K-fold Cross -Validation Method (cV):

Direct Estimation of Err:

As shown in section 4.1 the K- fold cross-validation estimate of the
expected true prediction error Err, Efreyfor any loss function Q is given
by:

k .
Efrg = =311 Q (Yuns @) (5-1)
If we choose K = n, that is we leave out one observations at a time,

then the leave-one-out cross-validation estimate (LCV)of Err becomes:

Efrey = =311 0 (Y5t (%)) . | (5-2)

Estimation of r:
According to R(S,F) and r given by (3-5), (3-6) the K-fold cross
validation estimate to the expected excess error can be easily shown to be:

for = 7201 Q (%ns P 00) =28, QW) (5-3)
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Thus for the model given in section (2-2) with V = XB + ¢,

bootstrap resampling procedure involves;
Step (1): Fit the linear regression model and consider the n residuals as
follows: '

e =Y —-ne(X), i=12,..,n,
with,  ns(X) = X,p
Step (2): Draw with replacement a random sample of size n from the
residuals, generated with probability 1/n for each residual. This gives
n-bootstrap sample of residuals €/, i = 1,2, ...,n.
Step (3): Attach these resampled values €] to the n prediction 75(X;), to
get the set of bootstrap observations,

0 =ns(X) + ¢ -
Step (4): Reestimate f by the bootstrap observations ¥ to get B, the
bootstrap estimate of S, then V¥ or ns+(X)), the bootstrap prediction
estimates will be: :

7= xp

=7’]3*(XL'), [ = 1,,2,...,71.‘

Using 7", a bootstrap estimate of the prediction error defined in (3-3) is
thus obtained by replacing F by F, and F, by E; to get

Efr’ = =31, Q(%,ns (X)) (4-5)
The bootstrap estimator of Err is thus the expectation over all bootstrap
samples drawn from F,, i.e., the expectation

Ep (EPrY). A (4-6)
An approximation of (4-6) can be obtained by repeating the above process
(step (2) to step (4)) many times say for a number B of resampled sets of
residuals, to get a number B of bootstrap prediction errors Efr*®,
b = 1,2, ..., B, then averaging to get

Efrg =35, Efrd. (4-7)

4.3.3 Bootstrapping Pairs:

As asserted by Efron and Tibshirani (1993), this method is preferable
when X; are supposed random and it is less sensitive to assumptions than
bootstrapping residuals.

Here, the resampling is cartied out from the pairs S; = (X, Y),
i=12,..,n Each pair is assumed to be jointly distributed with
E(Y;/X;) = X;B. The resampling methodology involves; ‘

Step (1): Draw with replacement a random sample of size n from the pairs,
each generated with probability 1/n. This gives n-bootstrap sample of
pairs (X7, Y"), i = 1,2, ..., n, satisfying:

VW=X/B+e
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4.3,1 The Bootstrap Algorithn:

The basic idea behind the bootstrap is to consider the sample at hand
as the best representative of its own distribution, so that any needed
information about the unknown sampling distribution can be extracted out
of this sample by resampling from the empirical distribution of these data
[El Gayar (2002)]. Thus, if we consider the random sample
S = (51,52, ...,5,), and if G,, denote the sampling distribution function of a
pre-specified measure 6(F;S) related to some statistical functional or
estimator, & = O(F,) corresponding to a functional 6(F), the non
parametric Efron's bootstrap methodology as given by Eftron and Tibshirani
(1993) or explained by El Gayar (2002) proceeds as follows:

Step (1): With F, fixed and.s = (sq, S5, ..., S, ) s an actual realization of S,
draw (with replacement) a random sample of size » (or m, in general)from
s to get the bootstrap sample, namely,

S* = (5{,53,..,5), where S/~ F,, i =1,2,...,n
A realization of §*is denoted by s* = (57,53, ..., Sp).

Step (2): Let E; be the empirical distribution function of the bootstrap

sample, estimate 6(F; S) by the bootstrap estimator 8* = 6(F,; S*). That is
obtain the bootstrap estimator 8* by replacing F with F, and the random

~ sample S with the bootstrap sample S*.

Step (3): Approximate G, by G, the bootstrap distribution of 8* under F, .

Clearly, the technique of the bootstrap is to replace the unknown
distribution in the statistical functional of interest 8(F,S)by the empirical
distribution function, and the sample by the bootstrap sample.

According to Leger et al. (1992), Efron and Tibshirani (1993) and
Draper and Smith (1998), two bootstrap resampling methods, in the
regression context, can be distinguished. These are:

e Bootstrapping Residuals.

e Bootstrapping Pairs.

4.3.2 Bootstrapping Residuals:

In bootstrapping residuals, first fit the linear model and obtain the n
residuals, then a random sample of size n from the residuals is drawn with

replacement. Each bootstrapped residual value is thus generated with
probability 1/n. Attach each sampled value to the corresponding prediction
Y, to get the resample set (Y{,Vy,..,Y), the bootstrap sample of
observations. From this bootstrap sample, reestimate £ to get the bootstrap
estimate S*of 8, and then to get the bootstrap prediction ¥*, { = 1,2, ..., n.




4.2.2 Jacklnife Kstimator of Prediction Krror:

If E#ry is the i*" pseudo value of App, then the jackknife estimate of
expected true prediction error can be given by;
o lag o
Efny = ;Zi=1 E#r;.

Thatis, Efr, =g (App) — g—%}_jle Efrg

= App + (g — V(App — Efr(y),
where E771(,), denotes the average of the pseudo estimates £ Pray's .

4.3 The Bootstrap Method:

The bootstrap is considered as one of the most important resampling

‘methods, It was introduced by Efron in (1979) to extend the Quenouille-

Tukey jackknife and originally designed to assess the accuracy measures of
estimators. The method was advantageously shown to possess, by nature,
the potential to estimate the sampling distribution itself [El Gayar (2002)].
Moreover, the bootstrap has the advantage of being able to be
automatically applied and available no matter how the estimate is
mathematically complicated. Freedman (1981), Babu and Singh (1983)
and Wu (1986) studied the performance of the bootstrap in linear
regression models. Efron and Tibshirani (1986, 1993) reviewed and
exposed the bootstrap as an estimate of standard error and then extended to
other measures of statistical accuracy such as bias and prediction error.

A whole class of bootstrap methods has been developed according to
the resampling scheme whether it is from the original sample directly as in
the case of nonparametric bootstrap [Efron (1979)] or through the fitted
parametric distribution assumed known in different inferential settings
[Leger et al.(1992), Efron and Tibshirani (1985, 1993), Young (1994), Hall
and Mammen (1994), Davison and Hinkely (1997), El Gayar (2002), and
Davison, Hinkley and Young (2003)].

The focus on prediction error problem has been investigated in a
general setup by Efron (1982, 1983, 1986, and 2004), Bunke and Droge
(1984), and Hall (1995). .

Efron and Gong (1983) reviewed and studied the connections between

the various nonparametric resampling techniques in estimation of statistical
error, Gong (1986) studied the performance of three estimates of the excess -
error using the cross-validation, the jackknife and the bootstrap.

The bootstrap was also shown to perform very well in estimating
prediction error under misspecified models in comparison to Bayesian
prediction [Fushiki (2005)], and under non-linear regression model [Borra
and Ciaccio (2010)].
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to estimate the bias and the standard error of statistics of interest
Tukey (1962) adopted the name of "jackknife" to suggesi the broad
usefulness of a technique as a substitute for specialized tools that may not
be available, since a boy scout’s jackknife is symbolic of a rough-and-
ready instrument capable of being utilized in all contingencies and
emergencies[Miller (1964) and Horng and Lu (2008)].

In (1974a) Miller generalized the jackknife in advantage to rectify the

general forms of bias. A basic review on the jackknife technique and
applications in various fields can be found in Miller (1974b) and Shao and
Tu (1995). In (1979), Efron showed that the jackknife can be studied and
seen as an approximation to the bootstrap.
For the problem of estimating the prediction error, Efron (1982), Efron and
Gong (1983), Gong (1986) and Shao and Tu (1995) were interested in
estimating the prediction error and the expected excess error through the
jackknife in comparison with the bootstrap and the more older cross-
validation method.

4.2.1 The Grouped Quenouille-Tukey (Q-T) Jackknife Method:

Here, the random sample S = (54,55, ..., S,)is divided into g non-
overlapping groups of observations, each of size d, that is n = g4 with the
i group (Sg-1ygwtS-nya+z ) Sia) and (™ jackknife sample
S(i)=(51f, Sz, ...,S(i_l)d,sid+1,5£d+2, ’Sgd)' S(l) is exactly the random
sample with i group eliminated, having thus an empirical distribution
function Fy)(# F,). If @ = 6(F) is the parameter or functional of interest
and 8 = G(F,) the corresponding estimator, then the method consists of
calculating §(i) i=12,..,9, with é(i) the estimate @ calculated using F),
ie. @m = 6(F) or in other words: :

by =6(Sw), Yi=12,..,49 (4-1)
which are named pseudo estimates,

Define then the pseudo values as:

61 =90 -(9—1by, i=12..,g. | (4-2)
The jackknife estimator é}is then obtained by averaging the g pseudo
values, that is ‘

o~ 1 .

O ==X 6, (4-3)
which can be expressed in terms of the pseudo estimates as

Ao ~ g—l ~

6 =90 - TZL 0y ,
oreven, =0+ (g—1)(@- 9\(.)'), (4-4)

. A lvg 7

with 9() = 'g—Z'?:l 9(1)




in settings where the goal is prediction and one wanis to estimate how
accurately a predictive model will perform in practice.

As meantioned by Efron and Tibshirani (1993), Towmey and
S5mith(1992, 1998) and Molinaro et al.(2005), the cross validation is a
traditional and successful method to estimate the prediction error.
Shao (1993) discussed some practical aspects of the use of the K-fold CV
method. Efron and Gong (1983), Efron (1983) and Gong (1986) explained
the basic definitions concerned with the cross-validation. Bunke and Droge
(1984) derived different estimates of the mean squared error of prediction.
Efron (1986) provided simple estimates for the downward bias of the
apparent error rate, In 2004, Efron showed that there were two main
theories concerning prediction error; penalty methods and cross-validation
and related nonparametric techniques. Khan et al. (2010) proposed robust
and time-efficient estimators of the mean squared prediction error of a
linear model depending on the cross-validation and bootstrap. Borra and
Ciaccio (2010) examined the repeated and hold-out cross- validation
methods, and the leave-one-out, parametric and non-parametric bootstrap
methods to evaluate the prediction error of a non-linear regression model.

4.1.1 K-fold Cross-Validation (KCV):

The K-fold cross-validation has been first discussed by Geisser
(1975) [see Shao and Tu (1995)]. The advantage of this method is that all
observations are used for both training and validation, where each
observation is used for validation exactly once.

K -Fo‘ld Cross-Validation Algorithm:

Step (1): Split the data into K roughly equal-sized parts.
Step (2): For the k" part, fit the model to the other K — 1parts of the data,
and then calculate the prediction etror of the fitted model when predicting

the k" part of the data.

Step (3): Repeat the above steps for k = 1,2,..K and combine the K
estimates of prediction error.

Thus if k(Z) be the part containing the it observation, and n;km (X)) be
the fitted value of the i** observation with the k()*" part removed, the

. Yo ' R S RS S S 2 P oo T i gt e o W g e e .
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estimation of Err can be easily shown to be:
A 1 . -'-l [
Efr ==31, Q[ ¥, 0y ¥ (x))]
4.2 The Jackknife Method:

The jackknife is a simple and useful one of the resampling techniques,
introduced early by Quenouille {1949, 1956) and used then by Tukey(1958)
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estimate of excess etror is obtained, it is added to the apparent error o
obtain an improved estimaie of prediction error.
Thus, if R(S, F')denotes the excess error then,

R(S,F) = EopQ[Yo, 15 (Xo)] — Eor, Q[Y0, 15 (Xo)] (3-5)
whose expectation called, the expected excess error, is given by;
r ::EFR(StF)a (3“6>

4, Definition of Model Validation and Methods:

Model validation can be defined as the evaluation of the predictability
of .a model developed using a learning data set when applied to another
validation data set not used for model building and parameter estimation
[Anon. (1999)].

In the literature, there are two types of model validation: external and
internal validation. The external validation is concerned with the
application of the developed model to a new data set that may come from
another study. This type provides the most stringent method for testing a
developed model [Anon. (1999)]. On the contrary internal validation refers
to the use of data splitting and resampling techniques.Data splitting
methods mean methods known as the resubstitution, the train-and-test and
the cross-validation methods.

The resubstitution and the train and test methods are special cases of
the cross validation method. According to Twomey and Smith (1998) and
Davison and Hinkely (1997), the resubstitution method requires
construction of only one model, which is used for both application and
validation. The resubstitution error estimation is exactly the apparent error
given in (3-4). ,

Following Faraway (1991), Twomey and Smith (1998), Anon, (1999)
and Molinaro et al.(2005), the train-and-test method is also known as the
learning-test split, holdout method or data splitting. Given a sample of
size n, subdivide it into two sub-samples of sizes ny, n, (not necessarily
equal) such that ny +n, = n. One of the sub-samples, say that of size ny,
is used for model construction and the other sub-sample of size ny is used
for validation.The train- and -test estimated error is thus given by;

. 1
Etrrer = ;'2'2?=n1+1 QLY ns(X))]

Snee (1977) and Picard and Cook (1984) described ways by which the
data may be splitted into two suitable parts.

4.1 Cross-Validation Method (CV):

Allen (1974) and Stone (1974) proposed a model selection method,
which is referred to as a Cross-Validation (CV) method. Tt is mainly used
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F, denotes the empirical distribution for the sample which puts equal
masses (1/1) io each observation ;.

3. The Prediction Error:

Prediction error is in general a measure of the discrepancy between a
future response value and its prediction from the fitted model. Classically,
prediction etror refers to the expected squared difference between the
future response and its estimator. »

Following the previous regression model given by (2-1), if
Xo = (Xo1,Xg2, ..., Xop) is a set of specific or future values of the predictor

variables, and if § denotes the estimated vector B, the corresponding

predicted valueY} is exactly;
Po = Xo1 By + Koz + -+ + Xop By, (3-1)
The prediction error can be measured according to the absolute power
loss, v
| — %", az=1, (3-2)
where ¥ycan be expressed as a function of (S, Xy), ns(X,), or rather as a
statistical functional ny (X,). ,
Following Gong (1986), such an error can be denoted by a general measure
or loss function Q(y,n). , - ‘
The expected true prediction error,Err, is defined as the expected
prediction error the model makes on any observation taken from F., Only in
few cases ETr can be calculated exactly, e.g. by a census of all A members
of the population F(provided the population is finite).
An ordinary simple estimate to Err is known as the apparent error, App
[Twomey and Smith (1998)].
If "Eqor" indicates the expectation over a single new point Sy = (X, ¥y)~F,
independent of Sy,S,,...,S,~;4F, the data which determine Ns(.) and
"Eor," indicates the expectation over F,, and if ns(.)is used to predict a
new Y, from an Xyvalue then by definition:
The expected true prediction error is defined as:

Err = EOFQ[YO' nS(XO)]a (3-3)
and the apparent error is; .
App = Eor, Q[Y0, 15 (X0)] (3-4)

It is evident that, since 775 (. )is computed using the observed data S , App is
expected to be smaller than Err, and is naturally seen as an under estimate
for it. This leads Efron, in a series of papers (1982, 1983, and 1986), to
suggest using the bootstrap to estimate the prediction error as well as to
improve the apparent App by estimating its bias through focusing on that
difference between the expected true prediction error and the apparent
error, a quantity called the "optimism" or the "excess error". Once an
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In this paper, we are mainly concerned with the problem of estimation
and assessment of the true prediction error(E77r) in linear regression model.
The most well known internal validation and resampling methods namely,
the cross-validation, the jackknife and the bootstrap are considered and
used to derive estimators of such an error., The application of these
resampling methods has shown potential importance where the classical
assessment methods become inappropriate [Efron (1983), Efron and Gong
(1983), Bunke and Droge (1984), Wu (1986), Hinkley (1988), Shao and Tu
(1995), and Abd El-Lateef (2012)]

The general concept of resampling techniques has been in use for
more than six decades, for which the bootstrap is nowadays considered as
the most important resampling methodology.

For each indicated method, we differentiate between two sorts of
estimators. The first is a direct estimator obtained by applying the
algorithm of the method directly. The second sort is obtained by applying a
conjecture of Efron (1982) by which the traditional estimator known as the
apparent error (App) is adjusted through adding an estimator of its bias
(r), the amount by which the expected true prediction etror exceeds the
apparent etror,

A Monte Catlo simulation study is conducted to assess the
performance of these different sorts of estimators under different
distributions of the regression error ranging from moderate to heavy tailed
distributions, namely the standard normal, N, the t- distribution with five
degrees of freedom, t(5), the extreme value distribution (0,1) with mean
zero and scale parameter one and the subbotin (0, 1, 1), (0, 1, 1.5), (0, 1, 2)
distributions, with (a, b, ¢) determines the mean, the scale and the shape
parameters (where clearly subbotin (0, 1, 1) and (0, 1, 2) coincide
respectively with the standard normal distribution and the laplace
distribution), for three forms of the loss function Q: the squared difference,
and the absolute difference to the powers 1 and 1.5, and for least squares
(LS) fit method. ‘

The simulation study asserted that the bootstrap is the best method.
The jackknife is close to the bootstrap slightly improving on the cross-
validation method. '

2. Linear Model and Validation Methods

The generic form of the multiple linear regression model given by:
Y, = X8 + ¢, i=12,..,n, (2-1)
with (€;) independent identically distributed random errors following a
common unknown distribution F with zero mean and variance g2 > 0,
B a p- vector of unknown parameters and X; a p- vector of explanatory
variables. Considering the set of observations § = {5, = (X,,Y)), i = 1,2, v},
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Resampling Estimation for Prediction Error

S
in Linear Regression Model

Abd El-Lateef, S, H.! El Gayar, S. M.>

Abstract .

The estimation of prediction error is very useful for evaluating the
predictability of the regression models, what is traditionally known as
‘model validation. For multiple linear regression models with independent
etrors following a common unknown distribution F with mean zero and
finite variance, this paper focuses on the application of the most important
resampling methods, namely the bootstrapping residuals and pairs and the
grouped Quenouille-Tukey jackknife, in estimating the prediction error and
study their performance in comparison with the traditional internal cross-
validation method. A Monte Carlo simulation study is conducted to assess
the performance of the estimators using the least squares fit (LS) under
different distributions F including moderate and heavy tailed distributions,
and for three forms of the loss function, namely, the square loss and the
absolute loss to the powers 1.5 and 1. The simulation results show that the
bootstrapping residuals method is more accurate than the other methods
and that the jackknife results are closed to the bootstrap results.

Key words

Apparent error, bootstrapping pairs, bootstrapping residuals, cross-
validation, expected excess error, jackknife, least squares fit, loss function,
prediction error, resampling.

1. Introduction:

One of the most important types of statistical analysis is regression
analysis, by which statisticians seek to study the effects of some
explanatory variables on a response variable. A basic stage in this respect is
the model fitting. The interest is then often centered on some specific
values of the explanatory variables to predict their associated responses. So

 the estimate of the regression prediction error is considered as an important
measure to assess the validation of the model in predicting future values.
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