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The Data Analysis of Students’ Goals using the Logit Models for Ordinal and
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This research investigates factors affecting the response variable of students’ goals, which are classi-
fied into the three categories: student can make good grades, student is popular, and student can be good in
sports, with the proportions of these three categories corresponding to 7,, 7, and 7, respectively. The explana-
tory variables or factors consist of Gender, Age, Race, Urban, School, CGPA (Cumulative Grade Point Average),
Sports, Looks and Money. The analyses of data using SAS version 9.1 and SPSS version 11.5, under both logit
models for nominal responses and cumulative logit models for ordinal responses, are performed. The data are
obtained from website http://lib.stat.cmu.edu on “Popular Kids data base”, where a sample of 478 students in
grades 4-6 was sampled from the three school districts in USA: Ingham, Clinton Countries, and Michigan. The
results reveal that the explanatory variables affecting the students’ goals, when responses categories are nomi-
nal, include Urban, CGPA and Sports. When the response categories are ordinal, we obtain Urban and CGPA.
Moreover; the logit models for nominal response categories are more suitable than the cumulative logit models
for ordinal response categories, due to each value of the likelihood ratio (GZ) and the Schwarz Criterion (SC) of
the first case is less than that of the second case. Beside these, the residual plots of the first case lie with in
(-2, 2) and also its scatter plots seems to be more spread out. Therefore, the appropriated logit models from

the nominal response categories are concluded as follows:

log (#,/#,) = —0.6283 +0.6079 Urban — 0.2514 CGPA +0.5741 Sports
log(#,/#,) = —2.5866+0.3466Urban+0.2468CGPA+0.8548 Sports

log (#,/#,) = 1.9583+0.2613Urban—0.4982CGPA—-0.2807Sports

Keywords : Nominal response, Ordinal response, Logit model, Cumulative logit model, Modeling
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AN 2.3 Adszanaudulssinsrasinuulainasan nsdinsulsnauauasaiuwuy Janu

W1 dians aas;t;?:?sz Jij SE(B) AwiA Wald P - value

Intercept 1 1 0.1524 0.3242 0.2210 0.6383

Intercept 2 1 1.6186 0.3336 23.5472 < .0001
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NNIWT 2.3 WU AlsanudulssAns laanacas
fwsusnudsanauduiiine/auun (Urban) uwasiulsnsiseu
(CGPA) Wil 0.4019 Lay -0.3433 Aadii Wald winfiu 13.7890
was 16.8424 NAGU 1ilagan A P - value tipendn 0.01
u§a9i Al Anslaanavandmiu fudsanadudiey
UM (Urban) kasuusnsideu (CGPA) ftbinduiisesu
001 fou swnsafsuaunisladnazanld 2 aunis

Tgieradl
logit[P(Y <1]X,,X,)] = 0.1524+0.4019Urban-0.3433cGPa  (2.1)
logit[P(Y <2|X,,X,)] = 1.6186+0.4019Urban—03433CGPA  (2.2)

mMsussanaAnNtnsiiureasiulsnauauas  (Esti-
mating Response Probabilities)
Arpndasifuasan axsadsulddeannis

! g
sinluil
eO.|524 +0.4019 Urban —0.3433 CGPA

< ) =
P( Y - 1 1+ 60.1524 +0.4019 Urban —0.3433 CGPA
61.6186 +0.4019 Urban —0.3433 CGPA
< ) =
P( Y - 2 1.6186 +0.4019 Urban —0.3433 CGPA

I+e
Aranatnasiduiidniseuareglunguiinisaud
Wvane fe dnFsudinansiioud aunsodisuaunig
étvsil
P(y=1)=P(r<1)
Arpnnaziiuiidnifeusveglunguiiniseu
filavnre Ae UnSpuduiiseniuresyaaaialy
swaniBouannis el

P(y=2) = P(y<2)-pP(v<1)

60 wH  wineieia

uazArAnEasiumingaussed lunguiminigau
Sl vneds TnSsuiaNEINITONIAIUARY 81N

[
o A

Weouanns sl

P(Y=3)=1-P(yY<2)

fa9ENATINTIATIEITayauaENTAAANNNEDDY
HASWE
ihdpeniawensal dniSeuaunisiionduagiudio

o

uar WanuddiunsiSeu (Grades) Hududuusn
FrazdranuirasduitnifousceglunguiitniSoud

¥
v o A

Whndne Ao YniSeudinanisiseus anisanlesedl

pP(r=1) = P(r<1)
o0 1524 +0.4019 (1) —0.3433(1)
- | 4 01524 +04019 () —o0a433() = 05526

wude dminseundueyludies uaslinnudndny
funsieu (CGPA) Wudusuusn annurasduditnibeu
azaglunguiinSeuiiiming fe dwansBoud vty
0.5526

frinspusiduegluiiies uazliniuddy
fun19i3eu (CGPA) Wususuwsn ansinasufitnisouay

a a

aglunguiminSeuiitmane fe Dduiiveniuassyassialy

e

o

St te pTab R To KT}
P(y=2)=P(r<2)-pr(r<1)

! 0186+0.4019 (1)-0.3433(1)

- 1+8146186+044019(1)70.3433(1) - 0.5526

= 0.2899
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vude dminseundbeyluies uasliaudndy
funseu (CGPA) Wususuusn amnnurazduditniseu
zagflunguininSeuiiiimang fe Jufivessuvsseesialy
Wiy 0.2899

uazdiniSousdoegluiion ualiandrdy
fun19i5eu (CGPA) Wususuwsn ansinaidufitnsousy

a

aglunguitindeufiidmane fs danususanefuinm

o

aN1anlEsadl

#1597 2.4 @1 Deviance LAy Pearson Goodness-of-Fit Statistics nJfifisnulsnavaussiuLuUiafy

P(y=3) =1-P(Y<2) = 1-0.8425 =0.1575

uAe diniFeusideegludies warlinnuindy
fumsi5eu (CGPA) Hududuwsn ansuazdumninEauas

aglunguiinieufidhmane fs danuaansamesuinm
Wiy 0.1575

o

Criterion Value Value / DF P - value
Deviance 729.7318 668 1.0924 0.0487
Pearson 719.6322 668 1.0773 0.0814

MANIWA 24 WUl §adH Deviance Wiy
729.7318 uay FIaAA Pearson Wiy 719.6322 Gslien
P-values 0.0487 WAz 0.0814 ANNAFD 1l99an P-values

A5 25 ATENNUEMSU Odds Ratio nIifishulsneuaussiunuuiangdy

HAMINN1 0.01 TeaBIA Fatiu FuDLRANNmNNTaNTiR:
T4lunswennsal (Lawal, 2003). meldiszdiutibdnfymeaii
0.01

o

Point 99% Wald
Effect
Estimate Confidence Limits
Urban 1.495 (1131, 1.975)
CGPA 0.709 ( 0572, 0.880 )

MNA1TNT 2.5 WU ﬁ’m%ﬂuﬁmﬁﬂayﬂmﬁm
fifhvanefe Awansdeud wnndt Silhweneds Judis
au%’ummqﬂﬂaﬂ"ﬂﬂLmzﬁmwmmsamaﬁmﬁm NN
ﬁ’nL’%ﬂuﬁmﬁﬂag;"mul,ﬁaou,aﬂuﬁuw u 1.495 19in
waZANNERU 99% w89 Wald Aa ( 1.131 , 1.975 )
widniSeuiliaudrdudunisdeudusudunie

fifhvanefe fwansSeud wnnd S menede dud
ﬂau%mmqﬂﬂaﬁ"ﬂﬂLLa:ﬁmwmminmoﬁmﬁm
dasndninidsuilianuddudunisSeududud
so9ann U 0709 wih wardaNu-Eatu 99% 289
Wald @8 ( 0572 , 0.880 )

A15WA 2.6 ANNUNLTUTDINSNEINTANUANRILNALAZANANNTNTUS nseinsnUsnauauastduiuuTanau

fadn ANANANWUS
Percent Concordant 58.1
Percent Disconcordant 33.8
Somers’D 0.242
Gamma 0.264
Tau - a 0.148
c 0.621
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9Ne3NT 26 WU FugresAdoinaiisanaios
4 (Percent Concordant) Winfiu 58.1 Wasidud wazd
@j'“ﬂﬂdmﬁmnmﬁ\b\iaaﬂﬂﬁmﬁu (Percent Disconcordant)
Wiy 338 wedlfud Feuaasin uiuguesdonei
sanndaviu anniduauguasimdanailiseandoei

aaui 3 nmsRanfuuUimInsaNiuiaya

LAZIINAITWNUI ANEDA Somers’D WAL 0.242, Gamma
WAy 0.264, Tau-a WinAy 0.148 was c Wiy 0.621

LU AadRA Somers’D, Gamma, Tau - a WAL C

£ o €

THANaNRUSIBIUIN waaen Fudsiilddanuauiusiv
AUy

A15WA 3.1 MIWTBUTRBUANNANITENDDIAILUY fadIaiA -2 Log L way SC

AUY -2 Log L sSC
fruuuladn 901.950 951.307
fuuulaInasau 939.478 964.157

NA1397 3.1 wudn dauuuladn THawdA
-2 Log L iy 901.950 @1&df SC Wiy 951.307
uazsuuuladnazay Iealii -2 Log L winfiu 939.478
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ad o

N 1.1 Waznwd 1.2 wuh naifisudsmauaey
Wunpyliddanduinsnszanevesdumie (Residual) 289
usiazARaNARABEIEHIN (-15, 2) uaziinsnszanedmsni
naifiFuysreuausaiuuuuandy Wesanduuy Tadn
Tenadif -2 Log L Wiy 901.950 @ad SC winfiu
951.307 wavfuuuladnazan (e add -2 Log L
Wiy 939.478 @alidl SC Wiy 964.157 AzLiiud
Fauuuladnliidadi -2 Log L uazdadd SC fnin

62 wiHn  wdneinia

FALULIRINAEAN LATNIIATIINOLFIUNAD NIEINFINLS
pavFUBTULUULNAANG Fowudn MInszaeuesaIuLmae
(Residual) ToNUAREZARIINA UDNAINANTNTLABFIANILAD

(PR} -
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v
o o

Adnvsnovauadidunuuidnsy (-2, 2) §e sl
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o
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S7UNAN3INe
fuwuvlunsdifiduysnsuauasiiunuulaifidnsu
fishuseBueiigndaidendndauuuladn @e Urban, CGPA
waz Sports wazfuuulunsdiiduysnavsuaaiuuuyd
ey Afudseduneiigndadenidnduuuladnazan A
Urban W&y CGPA iflasanadaifsnsaiunsiasiiiu
@)
sauuuladniiatdesniivesiuuulaingsas uanaini

30 -2 Log L WAz SC (Schwarz Criterion) 289

NMIATANBLEIUWRD  nIdnFwUsnouauasiuuulNd

o o '

AAL WU NINTZANLVNRIULARDVDILARZATILNA

a '

ffegsenin (-1.5, 2) uazdimsnszawifindt nsdli

fudsnaurupadunuudandy Felidegsznin ( -2, 2)

fotu aun1sladn nsminsuysnauausaiuuulaiansu
T#wn

log(#,/#,) = —0.6283+0.6079Urban—0.2514CGPA+0.5741Sports
log(#,/#,) = —2.5866+0.3466Urban+0.2468CGPA+0.8548 Sports
log (7,/#,) = 1.9583+0.2613Urban—0.4982CGPA—0.2807Sports
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