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Abstract

The family income was defined as the total income was gained by all
the family member.
The ordinal logistic model will be used to analysis the data of family
income because the dependent variable is ordinal variable with more than
two categories. This model is appropriate to deal with the ordinal
dependent variable which has more than two categories.
Two models (Proportional Odds Model and Partial Proportional Odds
Model) logistic models are used from the logistic models to analysis
ordinal dependent variable (family income). The data of family income and
the factors affected it was collected by using questionnaire and we use
the STATA 14.2 software to analysis these data and apply these models.
When we use the Proportional Odds Model we find that some of
independent variables do not meet Proportional Odds assumption,
therefore the Partial Proportional Odds Model is used. According to this
model the results show that the important factors which affect the family
income are (number of the employee member in the family, gender of the
householder, age of householder, kind of work of householder and the

monthly costs of the entertainment that were spend from the family).
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Iteration O: log likelihood = -478.839
Iteration 1: log likelihood = -393.845
Iteration 2: log likelihood = -388.404
Iteration 3: log likelihood = -388.359
Iteration 4: log likelihood = -388.359

Y Coef. Z P-Value
X4 0.782 5.75 0.000
X2 0.970 2.82 0.005
X3 0.479 2.62 0.009
X4 0.124 1.05 0.293
Xs 0.483 3.22 0.001
Xe -0.034 -0.52 0.605
X7 0.207 1.71 0.088
Xg -0.081 -0.57 0.566
Xq -0.058 -0.30 0.762
X10 -0.06 -0.37 0.712
X11 0.134 0.63 0.527
X12 -0.325 -1.26 0.209
X13 0.934 3.74 0.000
X14 0.184 1.37 0.169
Xis5 0.249 1.38 0.166
X16 0.299 1.86 0.063
X17 0.417 1.37 0.171
X1 0.339 1.02 0.306
a; 7.174 | e | -
ar 9752 | e | -
a3 11199 | e | e

o L (1) @) s b il a5
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Logit[Pr(Y= j|X)] = a; + B'X
logit[Pr(y = 1| X)]
= 7174+ 0.782 X, + 0.970 X, + 0.479 X5 + 0.124 X,
+0.483X; — 0.034X, + 0.207X, — 0.081X5 — 0.058X,
—0.06X;, + 0.134X,, — 0.325X,, + 0.934X,,
+ 0.184X,, + 0.249X;s + 0.299X,, + 0.417X,,
+ 0.339X4

logit[Pr(y = 2| X)]
=9.752 +0.782 X, + 0970 X, + 0.479 X5 + 0.124 X,
+ 0.483Xs — 0.034X, + 0.207X, — 0.081X; — 0.058X,
—0.06X; + 0.134X;; — 0.325X;, + 0.934X;;
+ 0.184X,, + 0.249X,c + 0.299X,, + 0.417X,,
+ 0.339X;4

logit[Pr(y = 3| X)]
=11.199 + 0.782 X, + 0.970 X, + 0.479 X5 + 0.124 X,
+ 0.483X; — 0.034X, + 0.207X, — 0.081Xg — 0.058X,
—0.06X;, + 0.134X;; — 0.325X;, + 0.934X;3
+ 0.184X;, + 0.249X,5 + 0.299X,, + 0.417X;,
+ 0.339X,5

ob (1) o Jts B il qiags Ll
-478.839) (sl shall )il b Log likelihood GlSey) dlly qiyle ol dasd .
) Al djledd dad (glud Cus ) IS die Cagy o) (LSl i B (
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(Y] b lalad) sany i) X) Lariall dddedd 72 Beliany Adlanl) dedl) e
ordo 138y (@ =0.05) diginall e (0 8 a5 (P-Value =0.000 ) (g5l
Yadieal saiall 8 (gsiea il Al B 8 cplalall DY) daen Jidiall i) of )
P-) @l (5 @y puing) Xy Loiial) daledd Z seliany dllaall de@ll o
osda ) A a1y (@ = 0.05 ) dusied) (s5iue e i o8 (Value = 0.005
Yaded) il o ggiee il Al 5l Gy aiay Jiad)
Golass (B ) pery Jidiall) X3 il daledd 7 seliany Ldlaal) dedll @
O &) i 1y (@ =0.05) sl e 0 B a9 ( P-Value = 0.009)
Yaciaall il (8 (gyina 5EG Al 5] oy jens Jidiall e
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Test Value
LR chi2 180.96
Prob > chi2 0.000
Pseudo R2 0.189
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Ce waall G daplall 38 A3l Y stata 1 )@Y gologit2 alasia) S Y Sl
Lghall 28 (e el gaes a3 daphll sda ol JPOM zisai (e ST cilabeall
SN chanall e JilE e gl aaly b clgin 8 pali) of ge agpll e o dlaall
b Cus ¢ Al Laa )Vl #3500 20U gOlOgit2 as autofit HLa duhall sda Jd alasin
[P il gaany ) clprid) Gl L 2j)siall Jashaall 258 Casids
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(32 aaadl 8 adall,

dhaiidly 5 ladl alao

dnay) (asd lghidad o alaie¥l Bada yilly adal) Cpiiall (an(4)ad) Jgas

Variable P-Value
X3 0.895
X1s 0.837
X7 0.833
X14 0.748
Xs 0.764
Constraints for Xis 0.702
parallel lines X10 0.540
imposed for Xg 0.505
X17 0.48
Xg 0.176
X13 0.122
Xa 0.136
X11 0.084
Xo 0.051
Constraints for X1 0.004
parallel lines Xs 0.000
are not X12 0.048
imposed for X16 0.000

Ay

X3

o Al daa)¥) (mph gaan Al sadall cliadl o) (4) ) Jsas G el
@l Y Al clndl L (X3,X8,X7,X14,X5,X5,X10,X8,X17: X9, X;3,X4,X11,X7)
- (XXX 12X 16) o IS (A Al s V) (s

Partial proportional odds model dgjall Al daa W) 7 dgad milii Cpay(5) a8 Joss

(PPOM)

Y <l 500 ¢ B Gale A &Y 500 ¢ iy Gala A Gale (e

Coef. Z P- Coef. Z P- Coef. Z P-
Value Value Value
X1 0.655 3.15 | 0.002 0.414 2.38 | 0.017 1.123 498 | 0.000
Xo 1.261 3.41 | 0.001 1.261 3.41 | 0.001 1.261 3.41 | 0.001
X3 0.557 2.96 | 0.003 0.557 296 | 0.003 | .0.557 | 2.96 | 0.003
Xa 0.103 0.84 | 0.400 0.103 0.84 | 0.400 0.103 0.84 | 0.400
Xs 0.551 3.54 | 0.000 0.551 3.54 | 0.000 0.551 3.54 | 0.000
X -0.080 | -1.01 | 0.313 -0.108 | -1.28 | 0.201 0.322 2.88 | 0.004
X7 0.148 1.18 | 0.238 0.148 1.18 | 0.238 0.148 1.18 | 0.238
Xs -0.075 | -0.51 | 0.608 -0.075 | -0.51 | 0.608 -0.075 | -0.51 | 0.608
Xg -0.041 | -0.20 | 0.840 -0.041 | -0.20 | 0.840 -0.041 | -0.20 | 0.840
X10 | -0.037 | -0.22 | 0.826 -0.037 | -0.22 | 0.826 -0.037 | -0.22 | 0.826
X11 0.127 0.58 | 0.560 0.127 0.58 | 0.560 0.127 0.58 | 0.560
X1 | -0.896 | -2.92 | 0.004 0.027 0.07 | 0.944 0.202 0.39 | 0.694
X13 0.948 3.73 | 0.000 0.948 3.73 | 0.000 0.948 3.73 | 0.000
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X14 0.185 1.35 | 0.17/8 0.185 135 | 0.17/8 0.185 135 | 0.17/8
X1is5 0.311 1.69 | 0.092 0.311 1.69 | 0.092 0.311 1.69 | 0.092
X16 0.218 1.11 | 0.269 0.946 417 | 0.000 | -0.170 | -0.60| 0.548
X17 0.433 1.40 | 0.162 0.433 1.40 | 0.162 0.433 1.40 | 0.162
X1 0.363 1.07 | 0.284 0.363 1.07 | 0.284 0.363 1.07 | 0.284
Con | -6.699 | -6.16 | 0.000 | -11.247 | -8.76 | 0.000 | -14.928 | -9.42 | 0.000

il e (5) @ dsos b ) as
P YIS il Caung 2 dsaill S Ky 1Yl
g](Xl) = aj + Xialga + leﬁ]b
g1(X;) = —6.699 + 1.261X3 + 0.557X2 + 0.103X2 + 0.551X2
+0.148X2 — 0.075 X2 — 0.041 X2 — 0.037 X3, + 0.127 X3,
+0.948 X2, + 0.185 X2, + 0.311 X% + 0.433 X3,
+ 0.363X3 + 0.655X2 — 0.080X2 — 0.896X2, + 0.218X2,
g (X)) = —11.247 +1.261X3 4+ 0.557X2 + 0.103X2 + 0.551X2
+0.148X2 — 0.075 X2 — 0.041 X2 — 0.037 X3, + 0.127 X3,
+0.948 X3, + 0.185 X2, + 0.311 X% + 0.433 X3,
+0.363X3% + 0.414 X — 0.108 X2 + 0.027X5%,
+0.946 X&,
gs(X;) = —14.928 + 1.261X3 + 0.557X2 + 0.103X2 + 0.551X2
+0.148X2 — 0.075 X2 — 0.041 X3 — 0.037 X3, + 0.127 X,
+0.948 X2, + 0.185 X2, + 0.311 X% + 0.433 X3,
+0.363X7% + 1.123 XP + 0.322X% + 0.202 X2,
—0.170 X5,

Ok (5) ¢ doas b ) mngs oLl
Lad O5S58 (X), X6, X2, X 6) Abiciall 5 dpudll Lma V) (b a3 ¥ Al chsiall @
P-) Lllas¥) el o) Gus Lodied) el Gl pe Aéhide Cijaid) oda dale
b Aihe GsS (BuY) B cplalall sy Jrdill) X paiall daladd Z selas (Value
g b (@ =0.05) Liginall (sise G0 Bl 0585 L VI adiedll piall S ares
o e il Al 5l 8 cplaladl DAV e il aaial o el 1y i)
Loty Jaaiall) Xppg (5pY) abil axey Jiaiall) Xg  Abiaiall cufpiall dually W) Jaal
(s &Y 25850 e el Bl Jlsiar Jicall) Xigy () 4 2 cud
Gsiase (o Il Chind) sda daladd Z elasy ((P-Value) ddlcall dedl (s
0sS Laiy (ggine (585 (gl aainall aiall 8 (pe Aiea &3 3 (@ = 0.05 ) il
Agina e el yuid) e (AN @lid)
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aidaly Al AVl e @ Al chaadl lay e
o A dad 58 (X3,X8,X7,X14,X5,X5,X10,X8,X 17, X9,  X13,X4,X11,X))
Belasy ( P-Value) dlaa¥) dadll o cpig - adiaddl juiall @il jie 356 @l juaidl)
Sl X3 (5mY) oy puing)  Jiaiall Xy cbysniall (o JS8 cihrial) s3a daleal Z
Jilag il ) Siaiall Xz (5mY) @ dae i) Jaaiall Xs5 (5Y) oy an)
el 1y (@ = 0.05 ) Lsied) (g5 5o B8 05S5 (Lyed B gaan 1 4 i)
( P-Value) Lllaa) dasill Laiy .Yaciadll axiall & (spine 5l L) Cibariall 238 )
Jiiall X75 (3 o) salgd el Jicall X, @yl o < daladd Z 5elas
& Oswx ol abiY) aaey) il Xgy o (ASIY) (A Opupn uall 2V aaey)
U) Sl Xjps  (Reeladl (8 Osupn cpdll abEY1 0y il XKoo (dasstl
Siadl Xigs (0o vy e Sl BV 0o 3 agas)  Siad) Xy (bl
5 (elaa¥) clubid) callssy ) Jidall X5 (322200 gabhe¥ alll )la el 24S)
) i) Jiciall Xig 5 (@laally slall 406 onl maiy 5u¥) ol ) daaall X5
SV s 13y (@ =0.05) Asieall (g5iue (e S OsS5 (sleSl Al jeal vy

Yadieall il 8 (gsina il gl Gl caiall 228 o

2ol ] il i ) s 1-2-3-5
HO: B=O

Hi.p#0
Lal L) Laa ¥ g igal gadl Al CLIsY)(6) ad) Jgss
Test Value
LR chi2(26) 237.07
P-Value 0.000
Pseudo R2 0.248

Oed (6) a8y Jgas A it
I e dadll ofs (LR = 237.07) bt oISV duns seloas) dad o) @
185 (@ = 0.05 ) dusiea) (ssin o 3l dad a5 (P — Value = 0.000) (gslos
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Byl (el Jaall Jrdial) Llanl1 paie o b el dmacaal) sl o) e

Ho: B =0 drzmjll (ab) &

osial) (& chal) e (0.248) ks zsaill o) M uis Pseudo R2 4 o @

Yo Adiall
25 ot @l i gl ¥ gt 2—2-3-5

Lo Glua D Jaw ashladls diiall dl) dona)¥) ges @l el & Ol 2
Cayis Ml Gigan axe A ) Gl Gigas das Jias lly Odds Ratio dasyY)
138 3gag OIS 13 i Lgd) G L e Gadng Cure Sige m Jadlsill (ulize Wil Odds ratio
Cpae Jigad Gyl IS 1Y L d8)xal 0dds ratio aadnus L aall Gigasy adiye figall

GV RV

celin (A Gy et daulg el gologit2 aladnu) aay lgaladiul S Gl
e WS yadisall puaidl @l e jutie JS0 daadl) oda cilea 2 Cus . stata 14.2
.‘;zi\ Jgaall ‘?A

dndll daa ) zigal A clpitiall (Odds Ratio) daa ) s (pa(7) Ad) Joa
Partial proportional odds model (PPOM) aagial)

y il 500 ¢ B Osele A il 500 e cuaiy gale ) Ggale (e
Odds z P- Odds Z P- Odds Z P-
Ratio Value Ratio Value | Ratio Value

X1 | 1.925 3.15 | 0.002 1.512 2.38 | 0.017 | 3.074 | 498 | 0.000

X2 | 3.583 3.41 | 0.001 3.53 3.41 | 0.001 | 3.53 3.41 | 0.001

X3z | 1.745 2.96 | 0.003 1.745 2.96 | 0.003 1.745 | 2.96 | 0.003

X4 | 1.108 0.84 | 0.400 1.108 0.84 | 0.400 | 1.108 | 0.84 | 0.400

Xs | 1.736 | 3.54 | 0.000 1.736 3.54 | 0.000 | 1.736 | 3.54 | 0.000

Xe | 0923 |-1.01 | 0.313 0898 |-1.28 | 0.201 | 1.379 | 2.88 | 0.004

X7 1.16 1.18 | 0.238 1.16 1.18 | 0.238 1.16 1.18 | 0.238

Xg | 0.928 | -0.51 | 0.608 0928 |-0.51 | 0.608 | 0.928 | -0.51 | 0.608

X9 | 0.960 |-0.20 | 0.840 | 0.960 -0.20 | 0.840 |0.960 |-0.20 | 0.840

X0 | 0.963 |-0.22 | 0.826 | 0.963 -0.22 | 0.826 | 0.963 | -0.22 | 0.826

X121 | 1.136 | 0.58 | 0.560 1.136 0.58 | 0.560 | 1.136 | 0.58 | 0.560

X12 | 0.408 |-2.92 | 0.004 1.028 0.07 | 0.944 | 1.224 | 0.39 | 0.694
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X1z | 2.581 3.73 | 0.000 2.581 3.73 | 0.000 | 2.581 3.73 | 0.000
X | 1.204 1.35 | 0.178 1.204 1.35 | 0.178 1.204 1.35 0.178
X5 | 1.365 1.69 | 0.092 1.365 1.69 | 0.092 1.365 1.69 | 0.092
X1 | 1.244 1.11 | 0.269 2.574 4.17 0.000 0.843 | -0.60 0.548
X7 | 1.541 1.40 | 0.162 1.541 1.40 | 0.162 1.541 1.40 0.162
Xig | 1.438 1.07 | 0.284 1.438 1.07 | 0.284 1.438 1.07 0.284
Con | 0.001 |-6.16 | 0.000 0.000 -8.76 | 0.000 3.§9e- -9.42 | 0.000
7

(7) 62 dsandl (e Lol
X3 X8 X7 Xig X5 ) didially dpil) dma V) (mpd @aad Al chund) o) 1
daall il Gl e Lsa V) dua gl W (,X5,X0,Xg, X7, X9, X3,X4,X1,X;
Gl Caa gl daa)¥) dad O 2 Ama V) (apd Gead Yl bl Leiy
il jaial
1 AUNS dpadl) dpaa V) (28 (3RaT AN cpariall dpaa V) dped i —2
o OS Gigan ALl 8Ly Ladige (3l (ghell Jaall) sl Gigan Lllaa) of o
) Gy e Jhas Baled eh X3 8] Gy sae  Xg ) Gy Guin) A5Y) Jalsal)
Ja X A3 8 ey cpdl G s X5 5l G 4 a3 daall g5, Xy
Cail, Jilige) e il Jilay RIS Xp) Gade e e Sl DY) e Db 2as
Gl Xy saamie Gl ol la il LS X3 Lygd 5ul) Leaan Al (L
A Ja Xp7 @laally slall AalE el wandy 5u¥) agis b X5 duelaal) bl
(Xig slyeSl 4B sa) aansy syl
Oo OS Gigan Adldia) Al Laiye (30l el J2a) Gaall Gigan Adlas) o) @
daalall (8 Gompn ) AV 2ae  Xg gl A Ogunpn cpdll DAY dae) AV alsall
(Xj0 dushall LS, X
e ) Abidially Gyl daa V) s a3 Al Chastall sV A e Calidg -3
s N cud) Lile  Xg 5] abdl ae X Ghed J32 agadl () gl cplalall )3
Gus (Xpg Ay oY (e e Do) (e 2585 (e el Blgna) Jlsia Xy 5
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Salelall AV dae i) priall haele (50l (5eil) Jaall) Gaall Gigas A% e adied
Liiye (5l el Jaall) Goall Gigas Allas) o) Gus X) ghed J3a gl cpdll
bl IS 8 dgas dllaial sl
et
:A0Y) lalinay) ) ) deagill & il st DA e
Laa V) Gai sl shal & ey POM duwdll das V1 ziser Jlerinl xie .1
gl daa)¥l G G sl O Gan (Alsid) Jaghall () Al
i z3gall 138 o)) Gun PPOM Adiall Lonwsill Lina V) 7300 Jlaaias) 3 U1
Laa V) Gaj 3ty Al cbatdly Ll daa)V) G @i Al sl
Sl
G olalad) Y] aaey) A Jad) e il b Al delsall o) bl g 2
lS) 5 () ) das g s (DY) oy and) 5 (BmY) oy puing) 5 (B
(31 a3 a3e) A Jalgell dpnilly Wl o (g By) Lgain 3 48l il
GV 28l e el DIEN) ey 5 (3] A @) cud) Ll
Loy Lol L4l S 3 Gy daall ki (e (pme 48 (8 555 Jalse g {(Ales
(R e e EG g Gald (5AY) Jalgall
o i Gl |
tb Lo ot Al cilalinaY) Pl (e
alsadl ddyead (o) @il laad 8 DS dhdlas (4 ()a) Ghlie (e dne jlasl ]
By Jaa e 55l
S ALY Gl dna V) (mjd Gad aae Alls b A1 z3gal Jlesinly aasi 2
L Cumgl Zagad 98 Jantind ) z3lall oda ey daail) dana V) 7z 3903 Jlanin
L))
yokall
G il Lilasy) zilal) skl # e (2016) a2 SWE a2 Jlas a1
dap e Jsanll Bpaidl desls ) dedte Al Ao sdl) Slilall 2bmuy) Jubatl
S ) elasV) b Aauldl) of Sl
O A8, kelbkinly kb Lilasy/ diled (2013) 2eal a3 55 2
aslly Sl (saanlSY)
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dibaie Zialenl) Gleadll 5eUS anin ' (2013) <ol o)) s ada (681, GgsDle =3

19 23al) , Leaiilly Lalasiall dlas"Cun Lide dud )

5 Aallly ladlly Asdlaall s 2009 Liwd K daat AdlasY) djd) -4

ce S [ dadalad)y dlal)

2l s (2009) A L) Glsgll s OIS 22 claa¥) Lipe =5
(S [ pslly seanl

6- Abreu, M. N. S., Siqueira, A. L., Cardoso, C. S., Caiaffa, W. T.

(2008) "Ordinal logistic regression models: application in quality of life

studies" Cad. Saude Publica, Rio de Janeiro, NO. 4, PP 581-591

7- Das, S., Rahman, R. M. (2011) " Application of ordinal logistic

regression analysis in determining risk factors of child malnutrition in

Bangladesh " Das and Rahman Nutrition Journal, PP 1-11.

8- Derr, B. (2013) " Ordinal Response Modeling with the LOGISTIC

Procedure" Statistics and Data Analysis, P 446

9- Dobson, A. J. (2002) An Introduction to Generalized Linear Models,

Second Edition, Chapman & Hall/CRC.

10- 10—-Gameroff, M. J.(n. d.) 'Using the Proportional Odds

Model for Health—-Related Outcomes: Why, When, and How with

Various SAS® Procedures" SUG/ 30 Statistics and Data Analysis,

Paper 205-30

11- Kim, H. S. (2004) Topics in ordinal logistic regression and its

applications. Thesis submitted to gain the degree of " doctor of

philosophy', Texas A&M University.

12- Wang, Z. (2008) Modeling crash severity and speed profile at

roadway work zones. Thesis submitted to gain the degree of " doctor of

philosophy", University of South Florida.

13- Williams, R. (2006) ‘'Generalized ordered logit/partial

proportional odds models for ordinal dependent variables' T7he Stata

Journal, NO.1, PP 58-82.
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Research — iyl Odds ratio dwlall GiladY) 8 aodins ddlas) ddeal 55 14

Aid
1- https://researchaid.org/odds-ratio—arabic/
14- What is household income? definition and meaning -
BusinessDictionary.com
2- http://www.businessdictionary.com/definition/household-
income.html
(1) oy Gale

Bl Ja3 Jga laied Bylaiud
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