1 a o a a P
mstszanasimsiimes luaumsannss ladadndlenizihziugege

d @ o
pazHanFUIMUNUTTAN

UNAINIYIUT WIHFNS

/ 3 & N\
(B3N \&)

| 5\
2 £ N
Favgiw /7

-

/

%mﬁwuﬁiiﬂudauﬂﬁq11ENmiﬁﬂ‘ymmwﬁﬂqmﬂ?q;fymﬁﬁmﬁmw1ﬁm°ﬁ@1
MAIIADA
Tudnineds  yaensalunInedy
Umsenun 2539
ISBN 974-636-351-4

a a @ a a @ J a @
AVANTUDIUUNAINGIAY  JWIAINTUNHIINYIAY

i 17104324



ESTIMATION OF PARAMETERS IN LOGISTIC REGRESSION

BY MAXIMUM LIKELIHOOD AND DISCRIMINANT FUNCTION

MISS KARNCHANA PANICHAKARN

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Department of Statistics
Graduate School
Chulalongkorn University
Academic Year 1996
ISBN 974-636-351-4



@ a a

o 1 = o a a | I
Wodnedwus msdszanammniimes luaumsoaneslavadndisnzinziugege
uazilasFuswuniszinn
Tay WNEAIMYIUT WHFMNS

aa

NAIYT ana

A (R Y 1 J v o
E]'m'liﬂ‘ﬂ‘ljﬁﬂ'ﬂ'] ffjl‘lf')ﬂﬁ1ﬁﬂi"m']'iﬂ I2ULDN WIUN I7319NA

= ~a

@ a a @ o a [ wAa ) Jd o dy 1 £
UUNAINYIAY JWIAINTUUNIINGIAY ﬂléilﬂclﬁuﬂ'JVIU'IHWN‘EQUUNL{]HQ"JH‘HHQ

YoIMsANEIMINANgATUSYRUTITa

............... ANVALUNAINGITE

a J.

YA

[

» 4
(FEA3I10158 UIYLNN N9l

Ta

a a 4
AUTNITUMITADUINUIUNUTD

NITUNT

& s
(309MTANTINTE A3, gNA QIIATAIUT)



L v 4 a a ¢ aa A o v A
WNWﬁuﬂUUUﬂﬂﬂﬂﬂ?‘nﬂ’]u‘wuﬁﬂ1ﬂluﬂiaﬂﬁ!‘uﬂﬁu!Wﬂ\ﬂlwulﬂﬂ')

MY WiEms madsznasislives luaumsaanesladaAndiunnzinuiiugega uaz
HsfFudmundszion (ESTIMATION OF PARAMETERS IN LOGISTIC REGRESSION BY
'MAXIMUM LIKELIHOOD AND DISCRIMINANT FUNCTION) 8191586113nu1 -

KA 5.8, WIUW 251A0A, 189 M. ISBN 974-636-351-4.

;mﬁ%ﬂ?’afﬁﬁﬂqﬂsxmf’ﬁﬁmﬂ?umﬁau‘ﬁ%‘msﬂi:mmﬂ‘m15wﬁmai“'luﬁumsaﬂnauia%ﬁﬂ Bl
ﬂszzmmf'hms1ﬁmas’m‘1’s"1umiﬁnmﬂ§ef:ﬁa Fannezdlugegqa MLE) Filadsuswundsy zm (DF)
wag aﬁmamaquaummwmun (WLS) mauaﬂ‘l‘v‘lumﬂﬂmﬂumauam'ln”lﬂﬂﬂnan fudsau (y) T 2

A fe 0 n3 EZJl nmsifSsufisunseimeldnounisalvssvundantie 20,40,60 uaz 80 daduvesdaudls
AW y=1 0.50,0.55,0.60, 0.65, 0.70, 0.75, 0.80, 0.85, 0.90 1Az 0.95 ~ LALATLUINUIVBIAMLTOTUW 3 LUy

[fe 1) maanuasnd 2) MsuInUILLYIAEY 3) msusnuassuybyad  inaeii 19 lunsSsuidoude
ﬂ'151n°7iam'u;mfhmmﬂammﬁauﬁwﬁaﬁam?iu (RMSE) uaz1¥ dadd@ Deviance ifhuinaaitszneumsanau

4 ao o a a o o : '
v doyaildlumsisuldnnmssaesdrsmatiaueudnisTa nszsidn 500 sou Tuudazaatunisel NanS
$
v

IS

‘1. nstidualseuie 1 A2 UMIuenuesn@ - RMSE 40935 MLE uay RMSE %9433 DF iifh
1ﬂ%’Lﬁﬂaﬁuﬁm'{uﬁmdwnﬂwm nndadauvesdulsan y =1 sndu Medevnadn (N<40) fiida
mwmmuﬂsmu y=1 feudnge (p >0.75) RMSE %83 35 DF fsniesnin RMSE veq 33 MLE

2. nadimusefie 1 Snsuenuaeaids RMSE 10938 MLE fiAdoundl RMSE
49435 DF mmumammn‘umﬂ nndadauvesdunlsny y=1  sndu fedudiildadnvesiaudsay
y=1 g3 (p >080) RMSE ves 35 DF Tanlesnin RMSE ves 35 MLE

3. nsdidauilsedune 1 da dmsusnusanunliyad RMSE 0935 MLE fiawiesnit RMSE
19495 DF dmfudesunnuua yadadimvesiudsaw y=1  sndu fednvniadn ( N< 40) #fida
dvesdulsaw y=1 foudnge (p >.075) uay Medwunalng ( N> 40) Aldadiuvesdaudsay
y=1 g3 (p > 0.80) RMSE %89 35 DF lsniesnil RMSE v84 35 MLE
| 4. nsdifuysesine 2 d Imsuenueand HAENITLINUISUULERAY Mo msuenusatnd wae
nswsnusauylyad  use NTSLANUILF s uazmanuauuliyad  RMSE 98935 MLE fish
Weuni RMSE 49935 DF dmiudiedynuuia yndadmvesiulsam y=1  sndu fMedvuadn
(N< 40) Afidaduvesiulsam y=1 Aeud g (p >075) uay Medvuialng (N> 40) #inda

dauvesiulsa y=1 quun (p > 085) RMSE voa 35 DF Tawlesnit RMSE vee 3% MLE

M ....... 598 et . auNOBONAR ... maswl W% L

v

a8 e AN WDINTINUINE

Unmsenw 2538 ANy o0 1IN



e

a ¢ @ v 4 a a ¢ A a A a oA
WSJ‘WW‘NQ‘UH‘U‘YIﬂﬂﬂB?ﬂﬂ1uwuﬁﬂ131uﬂiaﬂﬁ!ﬂlEJ'JHIWSNHNNKHEI'J

## (623560 : MAJOR STATISTICS
KEY WORD: :
LOGISTIC REGRESSION/ MAXIMUM LIKELIHOOD / DISCRIMINANT FUNCTION /

|

: WEIGHTED LEAST SQUARES/ SQUARE ROOT MEAN SQUARES ERROR/ DEVIANCE

|

: KARNCHANA PANICHAKARN : ESTIMATION OF PARAMETERS IN LOGISTIC REGRESSION BY
: MAXIMUM LIKELIHOOD AND DISCRIMINANT FUNCTION. THESIS ADVISOR : ASST.PROF.CAPT.
|
| MANOP VARAPHAKDI, M.S. 189 PP. ISBN 974-636-351-4.
|
|
|
|
I
|
|
|

The objective of this study is to compare the estimation of parameters in logistic regression.
The method% of estimating parameters under consideration in this study are ‘Maximum Likelihood Estimation
method (MI.:E) , Discriminant Function method (DF), and- Weighted Least Squares method (WLS). The data.
of the expexijment are ungrouped data. Dependent variable () is dichotomous (0or 1). The comparison are
done under }COndlthHS of sample sizes 20, 40,60 and 80 , proportion of dependent variable y=1 0.50, 0.55,
0.60, 0.65, dr70 0.75, 0.80,0.85, 0.90 and 0.95, and 3 distributions of explanatory variables : 1) Normal
distribution }2) Exponential distribution 3) Weibull distribution. The criteria employed for the comparison are
square root :mean squares error (RMSE) and  statistic Deviance is used to support decision. The data of the
experiment 4re generated through The Monte Carlo simulation technique with 500 repetitions . The results of

I
this study axte as follows :
L

|
I
il In case of normal explanatory variable, RMSE of MLE method and RMSE of DF method are

the same fot all sample sizes, except small sample size (N <40) with high proportion of dependent variable
y=1(p >|0 75), RMSE of DF method is less than RMSE of MLE method.

l2 In - case of exponentxal explanatory variable, RMSE of MLE method is less than RMSE of DF
method for d:ll sample sizes, except sample with high proportion of dependent variable ¥=1(p >0.80), RMSE
of DF methgd is less than RMSE of MLE method.

:3 In case of Weibull explanatory- variable, _ RMSE of MLE method is less than RMSE of DF
method for {111 sample sizes, except small sample size (N <40) with high proportion of dependent variable y=1
(p>075 )| and large sample size (N>40) with high proportion of dependent variable y=1(p >0.0),
RMSE of QF method is less than RMSE of MLE method.

}4. In case of two explanatory variables (normal and exponential , normal and Weibull , or exponential

and Weibullj, RMSE of MLE method is less than RMSE of DF method for all sample sizes, except small
: I

sample size (N <40) with high proportion of dependent variable y =1 ( P >0.75) and large sample size
1 :

(N>40) wjlith very high proportion of dependent variable ¥ =1 (p >0.85), RMSE of DF method is less

|
than RMSE 6f MLE method.
"
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