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$ovay 73.6 meldl ROC Curve Fauansanulilddoutiegs sastinsmsadeudumdonudn fuvuasinassngsilia
dhumdedifings nsvaedaldnng dudusuuuisdussloviuarornilunensalssduaiuasnsaaeutiadeiidmanseny
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Abstract

Different employee wages’ levels are probably associated to various factors. This research aims to compare two
logit models that are demonstrated through the analysis of factors affecting wage levels under several goodness-of-fit
statistics such that Wald, AIC (Akaike’s Information Criterion), SC (Schwarz Criterion), likelihood ratio statistics (Gz,
-2logl) and that the use of ROC (Receiver Operating Characteristic) curve. The analysis models are the logit model
for dichotomous response categories: high and low wages and the proportional odds model for ordinal trichotomous
response categories: high, medium and low wages. All real data are from website http://lib.stat.cmu.edu. These data
consist of a random sample of 534 persons. The response variable is wage and the explanatory variables include
several characteristics of the workers. The research results show that the effective factors at the 0.05 level of
significance are the number of years of education, work experience, occupational status, sex and region of residence,
sector, and union membership. The dichotomous logit model gives better fitss due to AIC, SC and Likelihood ratio
estimates compared to those of proportional odds model. In conclusion, the dichotomous logit model has an adequate
of fit with the overall percent correct classification of 73.6%, or a high sensitivity under the ROC curve. Moreover, the
residual plots of the dichotomous logit model are more spread out than others. Therefore, it may be a very helpful

tool to predict the employee wages levels and that to assess the essential factors affecting the wages levels.

Keyword : Dichotomous Logit model, Proportional odds model, Wage levels, ROC Curve
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YagUuimuuuaedn (Logit models) dusudInys
AOUAUDIILUNUTELAN 2 52AU WazfIkUU Proportional
odds models (McCullagh, 1980) d@1uiudakUsnaUaUDY
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ROC (Receiver Operating Characteristic) videiiFuniiludn
ROC Curve Fdldidmiunisinsizsiaiiuly (Sensitivity)
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Aauuuaadngaingy (Dichotomous logit model)
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(McCullagh, 1980)
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perdaszindu 1 meld H,: B =0
fhadinaasudnstd@iuntizutazidu nie wamig
Deviances A -2 log L (null model) - [-2 log L (fitted or
alternative model)] Fafinsuanuasuuulpauaiidheosem
Baszwiniu 1 dle log L unu1as log - likelihood (Agresti,
2002; Hews anndana uavAnE, 2551)
N19A5I9ABUAILNNILANVOIFILUY FIadAT
AIIADUAIMNITANNT N EAIFURvEIR MUY LAKA
AIC (Akaike’s Information Criterion), SC (Schwarz

Ms

L:

i=1

-

li

= 1Tt -

exp(a; + Bx) expla, + Bx)

: amzinazluvesiawu Proportional odds model

nsnadeUiLuUNliaumINzauiuteyauInian

q
@

Ao shuuudiden -2 Log L ﬁaaﬁqm (Agresti, 2002; Uszfiads
fana wazAey (2552).

UsganSainvesnisnernsal 8137nn8iney
Sensitivity ag Specificity neladeensaua n lngfiansan
masuaamswmﬂiﬂiéﬁaai’ﬂmums;mm“lumﬁam’ai"df‘j (Agresti,
2007)
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Criterion) uae -2 Log L laefl AIC = -2 log L + 2p ilo p
Wy U ime frmuslufiuuy dsluiuuuasin
p = kis+1) Tnefilusuuvaednazan p = k + s, k wnu
TIUIUTLAVVDIPILUIDUAUDY LAy S WU UIUAMUT
SBUNLVBIIMUU UazAn AIC Titfosn31 MNBALIT FIuUy
fanumngaudmiuteyauinnin (Agresti, 2007)
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Touauniian (Schwarz, 1978)
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wouangs lunisiiaseideya Tnadnumuigauves
fuuune@laia AIC, SC uay -2 log L %30 G~ uay
LNUATWAISNTEIBYBIEIUIMAD LilemFInuuTmanzan
wniign Tnesuvuivanzasasduiuuuidussansam
Tun1snensaingulagndesunndie vsediaiuligenield
ROC Curve

NAN133TY

NANIIAIIVADUAILUYU Proportional odds
model 1flanuasnndesiutoauufvesdabuunselyl
wuirdoyalunisdnuidadeffinansenudeseiuaidng
Wulupudeanufvesiawuy Proportional odds model
fiszdutodfyn1aadn 0.05 (Fadflaauaid 18.7213,
p-value = 0.2834) WagNan1INAABUN1ITA1TUAVBS
AIUUU WU Fwuuianzansuanudeyaseauaidig
melddulseduienneg fsedutedfyn1aadai 0.05
(p-value = 0.9784) d@ruA1vodiann AIC, SC waz -2 log L
W G Wiy 688.305, 752.511 W@z 658.305 ALY
Fefuguvufinnumnzauiudoya w o = 0.05 lag
0AARDINUNITNAZBUNITIANDS (B = 0) VOIRILUU
Proportional odds model aaefaada Likelihood Ratio,
Score, Wald §19n5197 1

A15799 1 shadn Likelihood Ratio, Score way Wald

Test Statistics Chi-Square DF Pr-ChiSq
Likelihood Ratio 179.4031 13 <0.0001
Score 157.8922 13 <0.0001
Wald 129.6448 13 <0.0001

31015197 1 LAAINATDINITNAGOURILFIADA
Likelihood Ratio, Score way Wald Tumisne 1 Tvuadws
wiloufiu TuRe FldiuinAdudssandediatosnie
Alsivinfugudegnaifodfad 0.05 (p-value < 0.0001)
wazam1InasUin Mudsiidenainduusienundieis
Stepwise %dﬂszﬂauﬁia U5 Edu, Exp, Occ, Sex, Sector
waz Union 9nndauuuiiu Smnmnzaydiastluldluns
NYINTAURILUINDUAUDATINGUUUUTEGU 3 ngu og1adl

HydAgynadAnsziu 0.05 (p-value < 0.05) FeAN5199 2
AN 2 NMSNAFBUNYINUANUSENUEUUSEANT MIFLLUU

Proportional odds model

Effect DF Wald Chi-Square Pr-ChiSq
Edu 1 26.6136 <0.0001
Exp 3 24.9276 <0.0001
Occ 5 45.9287 <0.0001

Sector 2 7.3722 0.0029
Sex 1 8.8694 0.0029

Union 1 15.2399 <0.0001

311015997 2 waneA1UsTIIMTINISITne s
TufuuuniazA1fidenndasfunisiedl 2 eAdasy
A1ANARIALARDULINTEIU LasAesfaRRvAdoy
wandlSlumsedt 3

#1599 3 AMUTELNUBIN TR TVDIFILUU Proportional

odds model

Parameter DF [‘} S.E.ﬁ Wald  P-value
Intercept 1 -2.8793 0.2889 99.3382 <.0001
Intercept 1 0.0651 0.2267 0.0826 0.7739
Edu(1) 1 -0.6683 0.1296 26.6136 <0.0001
Exp(1) 1 -0.9362 0.1835 24.6711 <0.0001
Exp(2) 1 01987 0.1638 14711 0.2252
Exp(3) 1 03469 0.2090 2.7537  0.0970
Occ(1) 1 13369 0.2633 257759 <0.0001
Occ(2) 1 -0.2637 03456 0.5824 0.4454
Occ(3) 1 -0.2842 0.2627 1.1698 0.2794
Occ(d) 1 -1.2222 0.3356 13.2625 0.0003
Occ(5) 1 08781 0.2160 165216 <0.0001
Sector (0) 1 -0.5512 0.2123 6.7399  0.0094
Sector (1) 1 0.1260 0.2150 0.3434  0.5578
Sex(0) 1 03503 0.1176 8.8694 0.0029
Union(0) 1 -0.5094 0.1305 15.2399 <0.0001
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NPT 3 wansduUsEASYRsiLUToS U Edu,
Exp, Occ, Sex, Sector wag Union ﬁﬁaﬁﬁﬁmymﬂﬂﬁﬁﬁ 0.05
(p-value < 0.05) @unsalsuduannisnstivesdinys
povaues 3 naulél 2 auns Gl
logit [P(Y < 1]x)] =-2.8793 -0.6683Edu(1) -0.9362Exp(1)
+0.1987Exp(2) +0.3469Exp(3)
+1.33690cc(1) -0.26370cc (2)
-0.28420cc(3) -1.22220cc(4)
+0.87810cc(5) -0.5512Sector(0)
+0.1260Sector(1)
+0.3503Sex(0) -0.5094Union(0) (3)
logit [P(Y < 1]x)] = 0.0651-0.6683Edu(1) -0.9362Exp(1)
+0.1987Exp(2) +0.3469Exp(3)
+1.33690cc(1) -0.26370cc(2)
-0.28420cc(3) -1.22220cc(4)
+0.87810cc(5) -0.5512Sector(0)
+0.1260Sector(1)
+0.3503Sex(0) -0.5094Union(0)  (4)
MTingideyaresiinUinauaueanIaifinuuasin
\devhnsgunguvesiinysnevausadsnguuuuiiaiv 3
nasluszuiieginfudu 2 nguusn Wunguadnsszdugs (1)
wazfivdedunguaninesedium (2) nansmaaeun1izangUd
YoMy nundmLuLiinngangUatudeyaTeauAdneiy
Faudsedueneldsedutoddynieadaa 0.05 (p-value
= 0.5548) laedlan AIC, SC uag -2 log L %Se G~ Wiy
545.744, 605.670 way 517.744 ®NUa16u Kt
ANuINgaNiutoya lasdenndesiunisnageunilines
(B = 0) Yol UUaRINMBAIEDR Likelihood Ratio, Score,
Wald & o = 0.05 nel@analaanmis a (p-value < 0.0001)
Fam3edi 4

A15799 4 shadn Likelihood Ratio, Score way Wald

Test Chi-Square DF p-value
Likelihood Ratio 170.0690 13 <0.0001
Score 151.3492 13 <0.0001
Wald 113.5502 13 <0.0001

915199 4 anansoasuladn Muusilasunns
FaLdenannfnusiouadieds Stepwise FaUsznoudag
AwUs Edu, Exp, Occ, Sector, Sex wag Union ‘5‘14 Ay
winzaufiazilUlfluniswensaliuysnevaussdang
2 Nqu aeefifaddn9adfisedu 0.05 (p-value <
0.0001)

AITNA 5 NMSNAFDUNEINUANUTENUFUUTEANT MIF UL

GRELY
Effect DF Wald Chi-Square Pr-Chisq
Edu 1 22.3678 <0.0001
Exp 3 22.5811 <0.0001
Occ 5 40.1785 0.0005
Sector 2 9.9781 0.0190
Sex 1 8.1723 0.0032
Union 1 17.9671 <0.0001

ATUSTUIUVBINISITLADS bUAILUULFAALAN
ADAARBINUATTINN 5 09ANBATE ANAIUARIAARDUNINTFIY
wazA1vaIanAneaau wandilunis1an 6

AN 6 AUSTINAUNNTITINBSVRIF L UUADINAILIDN I

IREERUIEAGE
Parameter DF ﬁ S.E.ﬁA Wald  P-value
Intercept 1 0.2260 0.2407 0.8814  0.3478
Edu(1) 1 -0.6301 0.1332 223678 <0.0001
Exp(1) 1 -0.9098 0.1962 21.4988 <0.0001
Exp(2) 1 0.2839 0.1737 2.6714 0.1022
Exp(3) 1 02908 0.2239 1.6878 0.1939
Occ(1) 1 12783 0.2873 19.8019 <0.0001
Occ(2) 1 -0.1259 0.3477 0.1310 0.7173
Occ(3) 1 -0.2235 0.2658 0.7067  0.4005
Occ(4) 1 -1.2413 03416 13.2061 0.0003
Occ(5) 1 08601 0.2329 13.6385 0.0002
Sector(0) 1 -0.7029 0.2269 9.5974  0.0019
Sector(1) 1 0.0992 0.2274 0.1902 0.6628
Sex(0) 1 03542 0.1239 8.1723  0.0043
Union(0) 1  -0.6017 0.1419 179671 <0.0001
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NAANFINANTET 6 WU AT TnesTes
FuvandnveIRILUIeSUI 6 A1 Ae Edu, Exp, Occ, Sex,
Sector wag Union fifuddanneadfi 0.05 (p-value <
0.0044) Feuduaunmslunsdifudsnevauss 2 nau fdlu
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logit [P(Y < 1]x)] = 0.2260 -0.6301Edu(1) -0.9098Exp(1)
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+1.27830cc(1) -0.12590cc(2)

-0.22350cc(3) -1.24130cc(4)

-0.86010cc(5) -0.7029Sector(0)

+0.0992Sector(1) +0.35425ex(0)

-0.6017Union(0) (5)

uonandduvvasin SelFuszansainlunis
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209RVBIILUINDUANBITINGY 2 NquaNITaNeINTAINGN LA
gndesdosaz 73.6 dreudnegs neidulds ROC Faunudann
Fa91971 7 wazn il 2

A151991 7 Usgansanlunisnennsallagniesvesdanuy

GROIGRNIGRY
AN, AMEIN30l (Predicted)
(Observed) Wage Percentage
1 2 Correct
Wage 1 100 84 54.3
2 57 293 83.7
2931 (Overall Percentage) 73.6
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ABnfuunuRa (Sensitivity) fatusuuvasiaiiniulalunis
wensalgnaeslinaudies Fannd 2
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A9 2 EulAswes ROC Curve Waflusnouauss (Wage)
Fuwundu 2 nqu

f15799 8 N1SLUSHUMIEUAINILAUIZEUVDIAILUY ARY
fhan@ AIC, SC, hag -2 Log L

Fluy AIC SC  -2Llogl

fluvanin 545744 605.670 517.744

$flLuU Proportional
688.305 752511 658.305
odds model

NITeTt 8 wananIsSsufisuaumnzauves
FUU WU fluuasdnliaana AIC, SC wag -2 Log L
fighnd Wiy 540.146, 591.511 way 516.146 MWW
dlewfisufusuuy Proportional odds model #ilvAn AIC,
SC way -2 Log L winiu 688.305, 752511 Wwag 658.305
AUAIAU ﬁﬁifughLL‘UUﬁEﬁ]mﬁﬁNﬂ@'JﬁﬁL‘Mll’]%aiuﬂﬂ’]

wenand n1sL3suLieudnvarnsnsEaneves
dunde (residuals plots) UBIFIUY WU FLuUaDIA
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#wuu Proportional odds model fsn1wdi 3

Frfusuuuiifianumnaniudeyn fo duuuaedn
Tnenuniitadeiifinansenuseseiuadn Aensane (Edu),
Uszaun13ain1svineu (Exp), 913w (Occ), wiun (Sector),
wiA (Sex) waznsisiuduanndnanninussanu (Union)

o o

a8l T AgyN19ana (p-value < 0.0044)
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