UNAUIRY (Research Article)

dasduiimunzauvasmaiamanisaiiauladedulsdmiv

AsAIzinIsanasgasdannninialunsdiifanuaainadou
Tudauusasune

The Optimality of the Number of Events per Variable for

Binary Logistic Regression with Misclassifed Covariates

AT gnamas*
A1vIVEDAUTEENA AMEINGNAENS UM INeNFuII¥AanTsNTl
FUAMINNLYY B1LNBLileY Jningnssiil 41000
WEIMA FouIAa
AAITIRRFNAASIAZEADR AMYIN MR TazyAlulad WNINYIEUSITUAIENT
Aud¥edn duanasmils Sunenasmals SminUvusil 12120
Siwaporn Phukongtong*
Department of Applied Statistics, Faculty of Science, Udon Thani Rajabhat University,
Mark Khaeng, Muang, Udon Thani 41000
Saengla Chaimonkol
Department of Biotechnology, Faculty of Science and Technology, Thammasat University,

Rangsit Centre, Khlong Nueng, Khlong Luang, Pathum Thani 12120

UNANED

UIY

Ya o =%

fTQp pAnuSInduiizauvesmsiinmgnisaifiaulasesudsedue (events per
variable 30 EPV) dimiunmisiiasizvinisannosasiainninig ilefanuiianainainnisinviens
Suuniislusuusesune Tneld38nsdusiodnseyavesnsauiniinvesvdslnefiausasy 1559 ¥
U 25,812 ﬂuﬁlﬁmnmiﬁﬁmmauﬁiyﬁuﬁ: w.el. 2552 lngdtinauadausnnd Aasudsiaulane
nsauindaveandgilng (v) Aquindndaiufosas 72.8 Tasfiduuseduie (0 4 d ldudorgues
widlnefiansa Sruiuyrsinseniiitin maun wazaudosnslunsiiyssidiu deyayaill PV wiiy
(18,795/4) winfiu 4,698.75 TunnsAnwadsiismun EPV 4 svéu Ao 10, 15, 20 wag 25 UINAIDYNN
Winiu 1,000 8n5131unialufiuUsesunaiengusuuninie 3 seAU Ao 2, 5 uar 10 % VewuIa

FIDENMNUA LALBUVBIAURANAIATLANIINNNTIAAILUTESUEUUAB LAz lusaLles (e) Td

*NSURABBUUNANY : siwaporn.pkt@gmail.com DOI 10.14456/tstj.2015.16

Y



Uil 23 avvil 4 9a1A - 5U21AL 2558 15815 mansuazmalulad

nsdaesteyalasiual e~ N(0,6°) uagimun o 10U 3 526U fe 1, 5 wag 10 N151aedLazns
1Al ATUSLNTH R e 3.0.2 ensiuau 5,000 sou Tuusavaniunisal wayiinusinldfansanly
nsiden EPV Mwunzay laud aneudesduiminassunanisedeu Tnenswdeudisuadiléains
wuuiifiensfananaluiulsesunesugauuuiildfanufionaialufudsesuie wansfnwasulded
Tunsdiffinnufianainainnisiansemssuunialusulsesuiefios 1 fhussiuuunisanaosasdann
v @1 EPV fmnzaliansdindi 15 39ganinng rule of thumb vesen EPV Aifmualsilidinga 10
YenMnEFmUUsEIMIardn vz sfauUses U RiAIRANAIA WasIUIATeIANRANAARLRLTY

Twasiaan EPV Tvdluwuiluuuinau

AEIARY : FwuuBndutelY; ANuRaNaInaINNITIR; N15TNUNRR

Abstract

The objective of this research is to evaluate the optimality of the number of events per
variable (EPV) for binary logistic regression when covariate is misclassified or measured with error.
The simulation based on data from the 2009 Reproductive Health Survey by National Statistical
Office, Thailand. The variable of interest is the contraception in married Thai women aged
between 15 and 59 and there are 4 covariates. The number of events per explanatory variable
was (18,795/4) 4,698.75 for the full data. We considered values of EPV = 10, 15, 20 and 25;
sample sizes of 1,000; misclassification rates of 2, 5 and 10 % of sample sizes; and measurement
error term is eNN(O,Gi), ci = 1, 5 and 10. The 5,000 data sets were simulated and then analyzed
in R program, version 3.0.2. Results of the model with covariate misclassification or measurement
error were compared for relative bias and power of the test against the results of model without
covariate misclassification or measurement error. We found that the optimal of EPV values should
no less than 15 when covariate is misclassified or measured with error. Moreover, type of

covariate misclassification or measurement error and size of error influence on EPV.

Keywords: generalized linear model; measurement error; misclassification error
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& - - EPV
(;]J’JLLUU naulsguney VUINVDIAITHNANEIN
10 15 20 25
G: =1 1.538 1.297 1.251 1.190
Gz =5 18.821 18.993 19.508 19.482
Relative bias —
c. =10 49473 | 49.616 | 50.187 | 50.376
M1 .
G:l =1l 0.781 0.925 0.976 0.992
GZ =5 0.704 0.872 0.949 0.977
Power of the test -
c, = 10 0.512 0.700 0.823 0.890
GZ =1 40.179 | 39.963 | 40.298 | 41.050
M2 Relative bias G; =5 94718 | 94.550 | 95.048 | 94.900
GZ =10 98.711 98.652 | 98.603 | 98.625
GZ = 1 0.446 0.632 0.764 0.853
M2 Power of the test o =5 0.090 | 0108 | 0.115 | 0.138
G; =10 0.061 0.065 0.071 0.071
2% 18.322 18.672 18.955 | 19.416
Relative bias
B 5% 48.639 50.013 51.934 53.002
2% 0.644 0.808 0.895 0.942
Power of the test
5% 0.279 0.366 0.436 0.489
2% 6.381 6.744 7.040 7.105
Relative bias
wa 5% 15.207 16.155 16.802 17.533
2% 0.916 0.980 0.995 0.998
Power of the test
5% 0.972 0.996 0.999 1.000
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2% 4.160 4.256 4.377 4.520

Relative bias 5% 10.319 | 10.665 | 11.075 | 11.249

10 % 19.511 | 19.993 | 20.638 | 20.940

" 2% 0.993 0.999 1.000 1.000
Power of the test 5% 0.998 1.000 1.000 1.000

10 % 1.000 1.000 1.000 1.000
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Relative bias 5% 27.821 | 28511 | 29.478 | 30.159

10 % 49.392 | 50.850 | 52.420 | 53.502

Mo 2% 0.951 0.991 0.998 1.000
Power of the test 5% 0.811 0.932 0972 0.990

10 % 0.464 0.602 0.689 0.758
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a8U1Y X, way X, Tusuuu M1

EPV
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10 15 20 25

GZ =1 1.538 1.297 1.251 1.190
Gz =5 18.821 18.993 19.508 19.482

Relative bias 2‘
o, =10 49.473 49.616 50.187 50.376

X 1
1 o' =1 0781 | 0925 | 0976 | 0992
Gi =5 0.704 0.872 0.949 0.977

Power of the test - -
o, =10 0.512 0.700 0.823 0.890
o =1 1646 | 1445 | 1349 | 1.262
GZ =5 18.439 18.521 19.064 18.812

Relative bias 2‘
o, =10 46.279 47.005 46.611 46.493

X 1
’ GZ =1 0.676 0.877 0.961 0.988
GZ =5 0.545 0.777 0.890 0.957

Power of the test - -
o, =10 0.335 0.518 0.681 0.792
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