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Abstract

This study addressed the comparison between the method of neural networks and
the method of logistic regression as one of the methods that are recommended to use in
dual-data response. The statistical evaluation criteria "model accuracy< model
sensitivity« model privacy:« false alarms rate« the area under the curved ROC« and the
rate of misclassification "were used; accordingly« the researcher found that neural
networks method is better than the logistic regression method to be applied on the study
data and the use of bootstrap technique has confirmed these results.

The researcher conclude through the final Neural Network model that the most
important factors that have a clear impact on polygamy in the Palestinian community

by using neural networks are:

Neural Networks (ANN) Logistic Regression (LR)

1. Marriage times' number of wife 1. The wife age at first marriage.

2.The presence of sons and daughters | 2. The marital life duration.

living in the family.

3.The wife age at first marriage. 3. Marriage times' number of wife

4.The wife age at first pregnancy. 4. The presence of sons and daughters

living in the family.

By Using neural network model:« it has been measuring the degree of importance
of the independent variable on the dependent variable« and the results were as the
following: the number of marriage times was the most important factor and was about
31.1%. While the factor of the presence of sons or daughters living in the family was
about 21.4%. The factor of woman age at first marriage increased about 16.5%. While

the factor of age at first pregnancy was about 6.9%.
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@AY Saaill JISE) e e 053 (06]) iaills el S bl yiial e i

Al yall o2 b

(sl )aaiY) o ggha 2.2

Mainall el G A g sS5 Al laal) 3l aal sa asll) jlaasy)
zasall Llanu¥) Al b L Wley o je X(3pmital)iliaal chysiall Y (alill)
PV Cayen Lunliyy s JSall

¢(Bo+B1X1+B2 X2+ +BgXK)

pi = E(Yi|X;) =

(1.2)

1+e(Bo+B1X1+B2 X2+ +BgXk)

ADle bl QYL 3 il a1z e Aigye SIS sl 2 35ai ol
Jlaial R @Lﬁm DA B%Y 65)5\)_” W\ a\):\,.:..d\} c_itﬂ\ ):\ﬂAS\ u...:.ah)} Ara

: YIS Cagyedly (logit trans formation )

Logit(p;) = In 1%] =By + B1 Xy + ByXy + -+ By Xy (2.2)
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Glad g Clual Grgud (A sl plaai¥) aadiiy (JOal das e 458 5l dudd) (5
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ey osill il il AR Gandl Sleas) glul 4l 4k (Ko LS
Al (38535 (andl ariiusal) Alas¥) bl 4l (6l cAleid) il (e SISl asly
ee s OIS U Akl i) o AST S aaly puiie dadll AU e sil) plil) yuiall

X Cajay5 Binary Logistic Regression (SU sl jlasi¥) Jalasy s cons
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il ¢l ol 8yaine il ppaie Lgte and (35S S Adaling AlRiue il piie Ao gana o
(2012 cie) dugd ol Gue g Aalaiia e JSE e (05 LAY
(i oll) Jlaady) Jalad & ghad 3.2

U ale b 5 bl (asdi (o Y Sl jlaai¥) #asas dalas b cadll 8

Pt il 23l dilat b dauld @lshas

Al Z3saill 5 @
Jaxall z3saill 555 @
Sl jlzal e
Liay 43 aly nensl lani) 7 3gai US alat (8 Clghadll 038 & Ll 5 palls Cany ¥ oS0,
(2002 (dalse) 2l )< ladal
i sll) i) @By gai 4.2
ahd il ) lebisas oSa ) Adadd 2 3lall e sl 2 3 gaill (it

Intrinsically Linear Model (Lyas) bicca il z3lall z3lall oda  audis

ALY g3kl s3] adl) dagatll N sale (ygilany) dias. (Draper & Smith,1981)
Sipie pailad o sy Ala b ol @leliat¥) oda il @l Lglalae leling)
o Sl L) a8 o5 ey Least Squares estimators (LSE) ¢! (syaall il sal
Dhal 06 Y Lililing Lk 555 Yy Batie QA & kel a3 (5S5 Cumelgy il

(Rat & David,1983 ) illcas cuh)laa¥ mils Jany Les oS L
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) haailly il gmall (s dad doas laabs pa () oSas Aaligal Cilehal s2c lliag
adliall ol iage win Cage Auhall e esall 138 g ¢l JaaiV) z 30 yuadi 4als

) il e ay Jolall mis S agud

(Logit) Log Odds zeasill Jalaa aiyylest 1.4.2

g5ty el 3 Adlad) il dakig ain e any Laailesl) AN alasind o)

IS Bae raneal Ao Jans 38 pangilly asall 138 (f . clgad Tan 5pall aill 34

(King&  cpliill pailad pacy ddylaie cilwlin dsags eyl elall Jie ccliba) b
.Zeng,2001)

568 0dds ua sl Celeal anlall aajle sl s cLogit e Log Odds o)

Al asll i) ziga e el oSy Al il e i S5

) Alabeall g (JlanY) il e 2kl
logit = log(odds) = log (&) =a+ X1+ -+ BpXp (3-2)

-0 < Logit < oo
G st wie Jadll stV gubiy leadl gd Conslll AlAL Al Apdagl) L]
e Sl JlasiV) 6 adle 5 ((Walker,1996) A5t dabll cpaiall <ld clilull
b ol e g dAliled) b i cmlll Ges e z3l )
At & Jlall g LS 4wy ol il 8 Gads gl peiall il Jalea Sle )

.(Garson, 2006) sl jlassy)
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L sod Gigan Jlaal g2 ge Luaill Ayl (e Hle 8 OddS mua il Jalas
CSarg gl G A IS5 e aie Huadl) o Lo Wlley cdigas pae Jlaal 45)laa

:aalll) Adaledl) < LS Aie il
odds = (%) = expla + B Xy + -+ BpXp] (4-2)

0< odds <w
: L'j GITEN
OS5 e LAl Gigin mun i dalas (& :Odds
sl Gy Gipan Jlaia) & P
sl dld Gigaa are Jlaal a:1-P
Guny (P Jlasdl Wal) 250al) 3S6e Ja 25 OddS peansill dalee o 0583 oaall ey
ik gl 1B AP e Y el Lo ng i) (e dad (6] 8L el Jalas ol

.(Pample,2000) pusall aalgll Jing jocall (1e
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Abhe¥l Jlaa¥l Zank ) esalll ah Sasl) Jlaiy) cDlales i dal o
dohadl) Zilall 28 Adle ASY) Gyhll (e 25 Maximum Likelihood Method
OS5 e aaxs Alterative Al Zah & alel) Jlaa¥) Ak dphall e,
DA e g ccBDlalaall s Jdl ) Jgeasl) s Sin e B2 Auloall Cllaal

-(Newsom,2003) saaLiall by jauds (Kay

daph g ball jlaadl sabied) Jagyal) #lg Jla 8 4l (1997) dlea sl cua

(0o B el Biantia g Audad clsia Ll s citia axd Aalall (gyreall cilasyal
oo 3 Liall bl clihail Clesyal gsene Bl e (Grruall Claayall Ayl g Cua
Dlaay) zisar il (gyall Glaall Aiph aladiu) slei) J oSl sty daa
Zaphall 038 Caaghs  aslll cOlleall Giluad alie V) JLan) Ayl axdiuds ¢ sl
05 o Dl ol 4lKal (530 (uSas 53 <log likelihood Jlial) aisle ol abaas )
Clysial) 5l el DA e cler sl ol Leals OIKQY1 8 aulill juaiall saaLiall audl) el
O s L Al A i )5 Al L) alae 1 Jlan) s of Jaadly (Al
(sl Blalea (3 ) lakes oladl Aayhall o3a s o5 (sl Elabee ade (5SS

-(Walker,1996)Juia¥) aijle sl (pa aisa (54l
.Likelihood Functio (L) o\Seyl alla e Cajpaill oy 5SY) oKy 3yl Coasly
-( Kleinbaum & Klein,2002) : & sl jlaaty) Alls 3 (L) olSey) s (55
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L= [pen  |] -pe (5:2)

LN
OISy Al o L

diall Hsels Jlaal a: P(x))
Aall el pae Jlial s 11— p(x))
Yl SH asall ain
Wall Jia Al Vsl ae & imy

U Jlaa¥) ad Gipia duals o Ble A G i gy cqapall duala Y s 2]
bl Als 35SV HIKaY) AN Al dxuall (Cook et al.,2001) maasss -Alls

1(6.2)aslaall JS& e 585 il gl
gy =| [pria-poo (62)
i=1

(6-2) abeall & loaslun L p; o il

exp(¥)

Pi=7 + exp(Y)

(7.2)

-00<y <00 of dua
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P aul Caagll Ay e Jaaa Janilly (g ylall anall Siyle sll) 32 aayg

lLBI) = ) i B+ + Bioxi) = ) In(1 + ot +ex0) (8.2)
i=1 i=1
anally Chgl) Al Gl i 5 «angl adans i allaal) st e Jpamnll
) aha ) Nl e (k1) g . heall daslas lelang lalpai Shall Cilabeal

-(Cook et al.,2001) 4S5 dua)lsa DA (e leda (Ko

eagll) Jlaniy) clalaa jaudsi 2.5.2
logit casll dales alasinl 8 sl Jlaai¥) cDlabee ol dually Ul
(b) oMb 4l ey c@limall e nadll aai) Jaleas Load anw (53015 cOEFficient
DVl 8 (D) Jalaall axdinng ¢ adll plaaiV) 8 (D) (gHlaall joe Jalaall Wl 585
JS (1) ssbon ) sl 05 L 10g 0ddS s i Jalae aisjlesl yoaal  Suss M)
Aple gl B sl e G sl st ol Lo o) il (8 s saag
Y1 s LS i ) i) 8 ) Gads el unall log 0dds e sill Jelas
Ay sl syl cDlalea s olb Nl (Garson,2006) el jlassy)
& 2 sl Gl (Sl ¢ hall plad¥) (8 el aue g Lol Wilae Do ady sl
Jid Gl stV Alls 8 bl uiadl Gl o) dus il uad) @lasg

oatall 8 3alll o) s eV Laal) AV sl plaaiW) cBlalas padi (Sa WS

(ﬁ)ﬂ log 0dds sl Jalae e sl sl Canglll s 5asly s g ylabey Jiual)
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Dl el Jalaa s e Jlinl Jltie ((Y=1) sbow gl sidl 05 ol

.(Garson,2006)
sl iyl ¢ dgai Aasda sl 6.2

nslll SV 2 35ai 35 Alla 845 (Hosmer and Lemshow, 2000)

- SIS g (a3l daedle (o oaill ke Mlia g 3 pail) s dlee Tag
JSS z dgall) dagdla (s (38a3l) 1.6.2

AN wsd OsS Lol 4R o5 ) g 3saill Aadle wshi Aidee b 3sha Jil ¢
Li iz dsall 3 JSS Al clyriall cail€ 130 Lo apaal ez dsall 3 JSS il

.(Hosmer and Lemshow, 2000) ¥ af aalill juxially Wilias] Jhs (S

Jilas g bl 4k 5 25 (63 Sledl) sl wshi o 2ol dage (uulie 320 dling
Cavnaill Jolany (At sagal sadid — jajsa lodls RZClelanls ¢35y cauls )l

\ROC jaie dadan ) dilz)

Riseduals and Deviance @&l «alg ) Julas .1
Aalaall 5asa unlie aaf oo ,Laa¥) 1 of (Garson, 2006) Jis cuibas¥l (e 5y
Gl ae il z3sal) of I Libas) Azl s Gus Goodness-of-fit
Chyaiall (s Adlias) Ay ADle @llia cailS 1Y) Laa aaill HLaa) 138 aading 1315, 328 L)

-(Menard, 2002) il paialls il
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e Adpral a2y A R? yoaill dales (o Galeion sl i) z3ga

Nagelkerke R? 385 siloasl duhall bl da il laadV) 23 2adle

et dawial) adl) laai¥) 8 R? selas) Cam Legd opalll Cox & snell R?

2/
2 _ 1 _ [Lo] '™
R?=1 [Ll] (9.2)
R% =1—[Lo| /2 (10 .2)
~ R?
R? =% (11.2)
Z
o G

L il e ggin zasall Alla 3 QY Al ;L
Aliicaall il pen avias 735l Alla 3 OISy Al Ly

Z\_x..'\d\ P H

26



(1998:ss) Hosmer And Lemeshow 4diUaall 3agad gadad — jajsa JLa31-3

s 3 Y ol aa < Gll) Jiey z3sall 13 Lad Ajaal Lol s aadig
oAl laaly (el il 50 Liall adll (s 3yl anitil X% Aaldaall Cpad SIS ape Ll
:aall)

s IS8 Ul Jie z3sail) of (slelen Luall V) ae saalisall eV (gslsiiH

J<a @bl e ¥ z3sadll ) (6 elg Ll e lall ae saaLiiall A (5l pac:Hy

STl Aagiee pe X2 seliany ALY el culS 13 aaall duasd Joe LAl 0505
Laall A gieal) (gglea (e
Classification Table «aiaill Jgaa—4

) saaliall @YD e Lo dda dlliar ) saaliall YAl dae g Jean 58
Aad gl VA ae 5 el el Al dadgiall GV 2ae lae 8 daal) el el Y
dasnia Al lgiad o3 Al GV e Jaall mia g sy Adal) ells allia Y Al

.(Soderstorm & Leitner, 1997) aikla dayky lghyinai & Al YAl dae

e JS0 YA Caiiian B4 a8 1) gl o) (de Julaall s aladna) 5)SE s
Jal W Ll bl ey = 3eail) ol Glag Jass @l i (b lina alaie)
< d J AR @), J

:(Ferrer & Wang, 1999) seé (1.2) sl Jsaad alall
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Classification table cauaill Jeaa : (1.2) Jsaa

& siall L
ganall I ||
= ] ] “
L s sall
- Sbbé\ I\TM\ e P}AX\
TP L
K.Y
> sall
o [omaon | 20 [
FP
1 Q- Q

ROC siaia Julai-5

Lubie momall aalslly jaall o L zshis ills ROC (inie cnd Aalisall s
AL Y A eVl pandl g e dad) i A eV c Saall 7301 58 (gad)
ca daluall OS55.(Bradley,1997) Caiaill 383 Guulie Juafl (o it o e
anall i e sl alaiy = 3seill Ljaal) 5y ) LiS.0.5 (gl ddaall L
zona aaly datl) ) Joai Jin ROC inie cnt A lusal) sl glall o) (S0 oLl

.(Hosmer & Lemshow,2000) <¥lall sl juall s Sl

: (Wald Statistic) 5:Las).6
vl lasi¥) Jalaa il oL 2B A jecall Al Lol Wald test jlas) o s

. (Cizek & Fitzgerald,1999) la (sstu X Jtiusall yuaially Lo yal

HO:B=O
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: &Atms Wald 3;1.».4:1 L_\L.ua; (‘;3:1}

w?= [L] (12.2)

X il Jisslll laatV) Jelas ded & ¢ b
X aniall S glll laaiy) Jaleal (glanall Uadll 308 4 @ S.E

2

. 2004<( Poston) x~ s iy ays W2 sslias) o Cumg

docayll (i A Slld 18 (Ailaa) AV ld Wald statistic selas) culS 1)
cl€ 1) LY pold) puniad) ey gl 3,0 Al X Qi unad) (sS @llig 4 el
i) A gl 4 ab Al Gl X Jseall und) gli dilas) Qs e allg selian)
(Menard,2002) dilas) A2 (gl 4l Gl O z3saill (e 4bia £lK0) iy Laa <Y pilil)
taglll Jlaad¥) igeg L 7.2
(Gebotys,2000 ; 2002,3.5e) Swasl) Jlaai¥) La :Ysf
LD lalaal) ANV AL jladls e lall lasan Canaing AaSl 5l Bdagl) ciprial) pe Jalai— 1
AU Llaay) et Je Jie e IS 80 ok ge 3)S8 Galdl Jaa2
e 58 Lo Daxia Ol 2 L Gl ey Law cbaiiall il i sll) laatV) i3
LAY )

Al clpsid asll Allsiel e lihaiV) ol dulua Jil a4
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Loy addl st e dasjaall gl (iam
all) i) Gigee Ll

Gaall Gigon Guw @l Gl mL Y al el el e Gl

5yl axe Ais daly ~35alll 13 of (Karen et al., 2003) 5y dua (19995 Sull)

el G Gad A Aadl Akl b el e adied gl bl ae deladl) e
Cross ambidl cluhall & dals, Censored Data elidl cilily e (giasy

LSS ol s Allall oda ae Sabes YT il lia oS @A Sectional,

(msl) lasi¥) aladiud e 8.2
3351 OLS (gl cilanyall Gisyhay bl sVl (as slasid Alglae e
S22 oy el e ISR (e ety lesi 3y ¢l Raslil) il <l i)
Sl (5853 (GAY) Adlan¥) Cullul) aope 5f Jhall sV lSe il oY)
D oy st a3 Laganimy (e JSLERD (e (el o3 ¢ LD il il

- (2009 ¢alal) JSLaal

Jlia¥) 5o Laily caolall il ok 5l 820l g8 Gad usnslll laai¥) Alla 3 sl
Sl sl p(y/X)=1 s ((p(y/x)=0 W Gl ey 5 Lo Ll 2 wad) oS ol

Jadl 5 LS dusis wlil) puxiall s ad sl Jlas¥) Alls b sl ueiall ol el
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B e 058 o SN Ll jaanal Al 8 bl 35 ol odlel sla e e ol
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AU Al oyl Alla 8 s L) ULl Bl o] sa S S a6l
Dl b clal ) gl b aSd diloan ) JSLaall a5 JSLERD (e S &) L]
Sy Normality cadall aysall ddlsicl Jo¥) clea Gady cpnaliél Lay ¢ adl)
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Lie X Clbisise (se Ssise (51 2ie Lrhs 05 0 G llad) a5l Banailld ¢l
D) Tatie 0sSons Allall 038 ia 3 elladl) mjs o G il 2l i) s
Lan LS <Normal Distribution bl sl (s Logistic Regression il
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