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Abstract

The purpose of this study was to compare parameter estimation methods for generalized poisson
regression model which the independent variable was normal distributed with mean equal to 0 and standard
deviation equal to 1. The coefficients of regression (B,,p,) and dispersion parameter (¢) were estimated by
four estimation methods: maximum likelihood estimation (MLE), jackknife maximum likelihood estimation
(JMLE), moment estimation (ME) and jackknife moment estimation (JME). The data was generated by using
Monte-Carlo simulation method with the repetition of 1,000 times, sample sizes are equal to 20, 50, 100 and
300: B, is equal to O, B, are equal to -0.5, -0.3, 0.3 and 0.5 and the dispersion parameters (¢) are equal to
-0.5, -0.3, 0, 0.3 and 0.5. The sum of mean squares error and the sum of bias were used as the performance
criteria. The simulation study indicated that the efficiency of the maximum likelihood estimation was not different
from the jackknife maximum likelihood estimation. As well as the jackknife moment estimation was not different
from the moment estimation. Therefore, the moment estimation was more appropriate than the maximum
likelihood estimation for the underdispersion situation while the maximum likelihood estimation was more
appropriate than the moment estimation for the overdispersion situation. The moment estimation and the

maximum likelihood estimation were appropriate for equidispersion situation.

Keywords : generalized poisson regression model, jackknife method, underdispersion, equidispersion,

overdispersion
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2.6) mif«?ﬁ@fﬂﬁ@;ﬂ@slw,wi@mmun’]im“lﬁmﬁﬁﬁ”ﬁﬁf‘fmqﬂi:mﬁLﬁ@ﬂimﬁumﬁmmmmﬁlﬂmmmﬂizmm
A uazifinAnuuiusnaenesyanniAn (Sahai and Khurshid, 2001) Tuns Nt vedua
salunngnEl 1,000 A%

2.7) NN FeUe LR a9l s N AN HIAe S ANANAR AR AIADILARE 9N LAZANY

o

2 d‘/
PRULAENTIN ANU

GAINIIATUIUAIAAIALARRUANAIFBLARE TN

MSE(B,,B,, ¢) = MSE(B,) + MSE(B,) + MSE($)

1,000 1,000 1,000

> (B, -B,)° 3 (0-6)

MSE(B,)=~*————, MSE(B,)=~—— UAY MSE(§)=>———
1,000 1,000 1,000

GATNITATIUAIINDULBENTIN

(Bias(B,, B, 6))° = (B, — o) + (B, —B,)° + (6 - 9)°

avlf Bias(B,. B,. ¢) = \/(éo—B0>2+<r§1—ﬁ1>2+<5—¢>2
Taei
1,000 1,000 1,000
_ X Be _ X By Y b,
o s=1 o s=1 o A s=1
°" 1000 b:= 1,000 HAE 6= 1,000
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NANT53AE

A159% 1 MSE(B,, B,, ¢) UAY Bias(h,. B,. ¢) VBADNNTUTZHNUANNIIALAD

war B, =-0.3,-0.5

v
o

Me438 Nl p, =0

UNANNIAY

0 n p,=-0.3 p,=-0.5
MLE JMLE ME JME MLE JMLE ME JME
20 0.371 0.372 0.123 0.121 0.270 0.267 0.159 0.158
(0.566) (0.568) (0.317) (0.315) (0.444) (0.441) (0.382) (0.380)
50 0.262 0.273 0.064 0.064 0.359 0.431 0.119 0.119
05 (0.457) (0.398) (0.226) (0.226) (0.515) (0.432) (0.337) (0.337)
' 100 0.244 0.255 0.071 0.071 0.483 0.535 0.088 0.088
(0.467) (0.412) (0.256) (0.256) (0.679) (0.643) (0.284) (0.284)
300 0.241 0.244 0.074 0.074 0.355 0.353 0.097 0.097
(0.483) (0.468) (0.268) (0.268) (0.564) (0.551) (0.307) (0.307)
20 0.356 0.413 0.071 0.070 0.302 0.303 0.173 0.172
(0.550) (0.593) (0.235) (0.234) (0.459) (0.452) (0.380) (0.379)
50 0.218 0.228 0.069 0.069 0.229 0.246 0.135 0.135
(0.379) (0.385) (0.240) (0.240) (0.410) (0.316) (0.313) (0.313)
03 100 0.212 0.332 0.046 0.046 0.162 0.222 0.067 0.067
(0.406) (0.316) (0.202) (0.202) (0.291) (0.305) (0.250) (0.250)
300 0.224 0.194 0.041 0.041 0.141 0.232 0.056 0.056
(0.449) (0.417) (0.202) (0.202) (0.260) (0.287) (0.233) (0.233)
20 0.120 0.137 0.089 0.089 0.185 0.214 0.797 0.817
(0.107) (0.090) (0.173) (0.171) (0.356) (0.346) (0.836) (0.847)
50 0.049 0.058 0.044 0.044 0.073 0.108 0.102 0.102
0 (0.047) (0.049) (0.128) (0.128) (0.082) (0.087) (0.261) (0.261)
100 0.032 0.034 0.036 0.036 0.050 0.091 0.078 0.078
(0.028) (0.027) (0.136) (0.136) (0.061) (0.082) (0.241) (0.241)
300 0.012 0.013 0.023 0.023 0.045 0.065 0.058 0.058
(0.014) (0.013) (0.131) (0.131) (0.091) (0.096) (0.226) (0.226)
20 0.245 0.255 0.329 0.320 0.269 0.296 0.324 0.316
(0.282) (0.282) (0.400) (0.392) (0.335) (0.337) (0.415) (0.408)
50 0.214 0.239 0.335 0.333 0.221 0.243 0.383 0.381
03 (0.343) (0.348) (0.466) (0.465) (0.713) (0.716) (0.844) (0.842)
' 100 0.177 0.177 0.302 0.302 0.178 0.189 0.338 0.338
(0.360) (0.360) (0.492) (0.492) (0.358) (0.364) (0.530) (0.530)
300 0.156 0.156 0.275 0.275 0.158 0.160 0.306 0.306
(0.375) (0.375) (0.508) (0.508) (0.377) (0.378) (0.535) (0.534)
20 0.761 0.766 1.566 1.507 0.668 0.678 1.185 1.149
(0.616) (0.602) (0.880) (0.863) (0.591) (0.583) (0.837) (0.822)
50 0.643 0.691 1.488 1.479 0.544 0.564 1.224 1.217
(0.703) (0.712) (1.081) (1.078) (0.643) (0.649) (0.977) (0.974)
05 100 0.945 1.057 1.659 1.657 0.605 0.658 1.662 1.660
(0.782) (0.814) (1.216) (1.215) (0.711) (0.712) (1.192) (1.191)
300 0.697 0.752 1.627 1.622 0.724 0.760 1.676 1.676
(0.774) (0.788) (1.195) (1.193) (0.824) (0.841) (1.261) (1.261)
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A1579% 2 MSE(B,, B,, ¢) UAY Bias(h,. B,. ¢) V@¥ADNNTUSZINUANNIAIRDS

waz p, =0.3,0.5

v
o

343509l B, =0

UNANNIAY

p,=0.3 g, =05

? " MLE JMLE ME JME MLE JMLE ME JME
20 0.231 0.232 0.095 0.094 0.368 0.543 0.149 0.148
(0.416) (0.416) (0.266) (0.263) (0.515) (0.380) (0.328) (0.326)

50 0.171 0.170 0.077 0.077 0.237 0.291 0.098 0.098
. (0.384) (0.383) (0.261) (0.261) (0.450) (0.330) (0.298) (0.298)
100 0.243 0.270 0.077 0.077 0.228 0.248 0.095 0.095
(0.476) (0.457) (0.266) (0.266) (0.434) (0.328) (0.299) (0.299)

300 0.238 0.236 0.072 0.072 0.213 0.211 0.099 0.099
(0.484) (0.473) (0.266) (0.266) (0.421) (0.409) (0.310) (0.310)

20 0.231 0.232 0.125 0.124 0.163 0.169 0.127 0.126
(0.390) (0.384) (0.314) (0.313) (0.355) (0.350) (0.324) (0.322)

" 0.168 0.168 0.055 0.055 0.233 0.210 0.104 0.104
03 (0.334) (0.337) (0.202) (0.202) (0.366) (0.330) (0.308) (0.308)
100 0.163 0.205 0.043 0.043 0.230 0.210 0.087 0.087
(0.326) (0.349) (0.196) (0.196) (0.421) (0.238) (0.236) (0.236)

300 0.166 0.187 0.037 0.037 0.217 0.181 0.069 0.069
(0.380) (0.300) (0.190) (0.190) (0.440) (0.378) (0.258) (0.258)

20 0.185 0.198 0.091 0.091 0.462 0.475 0.405 0.410
(0.115) (0.117) (0.177) (0.176) (0.203) (0.200) (0.308) (0.308)

50 0.091 0.104 0.052 0.051 0.443 0.486 0.313 0.314
0 (0.147) (0.141) (0.141) (0.140) (0.193) (0.201) (0.278) (0.278)
100 0.038 0.056 0.037 0.036 0.384 0.414 0.288 0.288
(0.058) (0.055) (0.150) (0.150) (0.106) (0.115) (0.246) (0.246)

300 0.037 0.045 0.025 0.025 0.180 0.242 0.048 0.048
(0.072) (0.072) (0.139) (0.139) (0.307) (0.329) (0.205) (0.205)

20 0.336 0.350 0.455 0.442 0.352 0.384 0.413 0.403
(0.451) (0.329) (0.473) (0.464) (0.672) (0.671) (0.693) (0.684)

50 0.205 0.223 0.307 0.305 0.193 0.239 0.321 0.319
0.3 (0.319) (0.328) (0.435) (0.433) (0.686) (0.683) (0.791) (0.790)
100 0.176 0.186 0.297 0.296 0.194 0.231 0.361 0.361
(0.353) (0.358) (0.489) (0.488) (0.348) (0.359) (0.547) (0.547)

300 0.155 0.156 0.280 0.280 0.173 0.179 0.350 0.350
(0.376) (0.382) (0.514) (0.512) (0.377) (0.379) (0.575) (0.575)

20 0.743 0.737 1.294 1.254 0.728 0.823 1.170 1.132
(1.237)  (1.233) (1.312) (1.299) (0.585) (0.582)  (0.777)  (0.761)

50 0.760 0.785 1.794 1.784 0.786 0.828 1.677 1.668
05 (0.770) (0.768) (1.190) (1.187) (0.786) (0.794) (1.151) (1.148)
100 0.765 0.787 1.736 1.734 0.718 0.818 1.623 1.620
(0.819) (0.823) (1.239) (1.239) (0.790) (0.792) (1.203) (1.202)

300 0.759 0.759 1.757 1.757 0.726 0.731 1.796 1.796
(0.854) (0.854) (1.299) (1.299) (0.825) (0.828) (1.311) (1.311)
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