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3 9 (0.85¢ 0.5) cidill daleag (150 <100 <50) Al 2 gaa A 3 :(2) Jo>

(6) B _yudall &) juriall

Bl clles gilis (3-7)
alaay uéjzsﬁ)%dssaw\ s o s R%y MSE aff Jiad i) i) (e sl
il LS 5 5 puaiall il pariall aae 5 il Jalae 5 laleall Aaliaal) adll 5 ciligal)

v N | Method Bo B1 B2 B3 p4 Bs B6 v MSE R
MLE 1.6065 | -1.8093 | -1.1801 | -0.7102 | -2.2103 | 2.4076 | 1.8987 | 0.5075 | 1.1006 | %83.82

50 WMLE | 1.6190 | -1.8071 | -1.1925 | -0.7139 | -2.2122 | 2.4102 | 1.8845 | 0.5042 | 1.0129 | %84.12
QLE 1.5988 | -1.7981 | -1.1757 | -0.7115 | -2.2138 | 2.4174 | 1.8935 | 0.4939 | 11499 | %83.68

MLE 1.6026 | -1.8116 | -1.2139 | -0.7230 | -2.1717 | 2.4002 | 1.9145 | 0.5047 | 1.0038 | %85.90

05 | 100 | WMLE | 1.6072 | -1.8145 | -1.2140 | -0.7252 | -2.1708 | 2.4022 | 1.9096 | 0.4966 | 09359 | %87.97
QLE 1.5980 | -1.8088 | -1.2077 | -0.7182 | -2.1714 | 2.3973 | 1.9129 | 0.4858 | 0.9541 | %86.05

MLE 1.5971 | -1.8047 | -1.1953 | -0.7092 | -2.2092 | 2.4058 | 1.9208 | 0.4964 | 09741 | %87.24

150 | WMLE | 1.6010 | -1.8085 | -1.1946 | -0.7088 | -2.2136 | 2.4063 | 1.9188 | 0.5043 | 0.8986 | %88.19
QLE 1.5995 | -1.8025 | -1.1957 | -0.7086 | -2.2142 | 2.4038 | 1.9195 | 0.4991 | 0.9024 | %87.30

MLE 1.6334 | -1.8091 | -1.2459 | -0.6845 | -2.1959 | 2.3818 | 1.9053 | 0.8521 | 1.3031 | %8257

50 WMLE | 1.6250 | -1.8027 | -1.2507 | -0.6832 | -2.2037 | 2.3950 | 1.9106 | 0.8356 | 1.2011 | %83.35
QLE 1.6237 | -1.8000 | -1.2418 | -0.6833 | -2.2000 | 2.3852 | 1.9119 | 0.8588 | 1.2449 | %82.73

MLE 1.6264 | -1.8161 | -1.2399 | -0.6745 | -2.1859 | 2.3818 | 1.8973 | 0.8611 | 12739 | %84.46

085 | 100 | WMLE | 1.6350 | -1.7967 | -1.2417 | -0.6812 | -2.2117 | 23850 | 1.9066 | 0.8435 | 11787 | %85.60
QLE 1.6247 | -1.7920 | -1.2348 | -0.6733 | -2.2080 | 2.3932 | 1.9129 | 0.8297 | 12158 | %84.54

MLE 1.5961 | -1.8398 | -1.1966 | -0.7136 | -2.1907 | 2.4093 | 1.9071 | 0.8615 | 1.1061 | %84.97

150 | WMLE | 1.6006 | -1.8441 | -1.1923 | -0.7141 | -2.1991 | 2.4099 | 1.9077 | 0.8437 | 0.9688 | %86.63
QLE 1.6082 | -1.8405 | -1.1965 | -0.7216 | -2.1944 | 2.4003 | 1.9036 | 0.8551 | 1.1110 | %84.71
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Judedi (S (150) a2 2is PEGY\ Q&Y\@ﬁ&ég@&‘i\@@é&ij}ﬁﬂw\ﬂ L) cuils
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a9 sall 4LadY) ¢ g g (MLE) plie W) (Sa¥) o (QLE) MY dpd dLad) (1983 3 sl g
Rl e (WMLE)
(150 <100 <50) OGN Adal pgaa gaanly @R AL Jo (WMLE) 4gjsal) 43y hall Ly
dud ilS dua use sd (QLE)OMSY) dsdy (MLE) ClSaY) (8 k! L) Juudud Lal g
s giall g § pheal) cilisl) agan die g (MLE) Glsa¥) dbysh o 40y gt (QLE) olsay)
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iy sh e Llall) W (MLE) glsay) ddy b cilsh (150) 3msl) e ana ais L) (100 <50)
AR?) 5 (MSE) 4 8al 5 ks o usn Jul8 (3445 (QLE) lsa¥) 4k

(3) Js>
(6) el &l piall 23e 9 (9 ¢3) cildidl) Claleag (150 <100 ¢50) Al agaa A B
N Method Bo p1 B2 B3 p4 i 6 v MSE R?
MLE 1.6132 -1.7962 -1.1985 -0.7025 -2.2235 2.3964 1.8985 2.9822 1.4315 %381.22
50 WMLE 1.6218 -1.7961 -1.2101 -0.7014 -2.2265 2.3937 1.8973 3.0678 1.3693 %381.38
QLE 1.6174 -1.7946 -1.2000 -0.7037 -2.2248 2.3945 1.8921 3.0895 1.3915 %381.29
MLE 1.5869 -1.7961 -1.1974 -0.6993 -2.1851 2.3890 1.9135 2.9715 1.3459 %382.50
100 WMLE 1.5885 -1.7975 -1.1958 -0.6995 -2.1842 2.3881 1.9104 2.9798 1.3063 %382.86
QLE 1.5878 -1.7973 -1.1971 -0.7012 -2.1859 2.3905 1.9125 2.9815 1.3542 %382.38
MLE 1.6026 -1.7968 -1.2016 -0.7082 -2.1969 2.3953 1.9007 3.0445 1.2959 %383.37
150 WMLE 1.6023 -1.7951 -1.1997 -0.7092 -2.1973 2.3941 1.9006 3.0095 1.2026 %383.81
QLE 1.6033 -1.7977 -1.1996 -0.7097 -2.1980 2.3941 1.9013 3.0151 1.2529 %383.57
MLE 1.5754 -1.7993 -1.1971 -0.6888 -2.1865 2.4074 1.8959 9.1081 1.5405 %380.23
50 WMLE 1.5655 -1.7949 -1.1865 -0.6935 -2.1793 2.4140 1.8944 8.9389 1.4028 %380.52
QLE 1.5235 -1.7363 -1.1365 -0.6478 -2.1230 2.3456 1.8334 8.9136 15174 %380.45
MLE 1.5981 -1.8087 -1.1887 -0.6924 -2.1866 2.3922 1.8965 9.0802 1.4306 %381.82
100 WMLE 1.5755 -1.7838 -1.1646 -0.6713 -2.1623 2.3677 1.8717 9.1124 1.3514 %382.17
QLE 1.6030 -1.8116 -1.1908 -0.6965 -2.1830 2.3857 1.8969 9.0193 1.3894 %81.91
MLE 1.6037 -1.8045 -1.2149 -0.7022 -2.1913 2.4105 1.8974 8.9265 1.3423 %82.39
150 WMLE 1.6059 -1.8095 -1.2099 -0.7037 -2.1901 2.4080 1.8960 9.0189 1.2972 %83.28
QLE 1.6024 -1.8070 -1.2106 -0.7038 -2.1858 2.4081 1.8950 9.0490 1.3187 %382.46
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Comparison of some methods for estimating a (COM-Poisson)

regression model using simulation
Saad Abdulghafoor Jasim Asst. prof. Aseel Abdulrazzaq Rasheed
Al-Mustansiriya University - College of Administration and Economics
Department of Statistics
saad.jasim@uomustansiriyah.edu.ig
aseelstat@uomustansiriyah.edu.ig

Abstract

The Conway Maxwell Poisson Regression (COMPR) model is highly
flexible due to its ability to adapt to different data dispersion cases, both
increasing and decreasing, due to the presence of the smoothing constant and
the dispersion parameter within the (COMP) distribution function, which
makes it suitable for modeling economic, health, traffic accidents, and other
phenomena with varying dispersion. In this research, a regression model
(COMPR) was estimated in the case of data with over and underdispersion,
where a Monte Carlo simulation study was conducted, to compare between
the maximum likelihood estimator (MLE) and the weighted maximum
likelihood estimator (WMLE) and the quasi-likelihood estimator (QLE),
where the simulation results showed based on the trade-off criteria (MSE)
(R?) and for sample sizes (50, 100, 150) and explanatory variables (6) and for
the cases of underdispersion at values of the dispersion parameter (0.5, 0.85)
and overdispersion at values of the dispersion parameter (3, 9), that the
weighted maximum likelihood estimator (WMLE) is more efficient than the
maximum likelihood estimator (MLE) and the quasi-likelihood estimator
(QLE) in estimating the Conway Maxwell Poisson regression model for all
sample sizes and for the cases of over and underdispersion.
Keywords: Conway Maxwell Poisson regression model, maximum
likelihood estimator method, Weighted maximum likelihood estimator
method, Quasi likelihood estimator method, Newton Raphson technique.
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