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Abstract

The objectives of this study involved the comparison of two types of parameter
estimations, maximum likelihood estimation (MLE) and Quasi-likelihood estimation (QLE), when
the GLM was fitted to the data and involved the comparison of three types of link functions,
identity link, power link, and reciprocal link, when the QLE was used and the link function was
unknown. In order to compare the MLE with the QLE, 2 independent variables were
defined, X, ~ N(15,3%) and X, ~ N(20,1.5%). The relationship between the dependent variable,
Y, and the two independent variables was Y = Lot LX, + 5 X, when 5, =10, 8=5, and
B, =25 when Y had a normal distribution. The sample sizes were set at 30, 50 and 100. For
each sample size 1,000 simulation runs were made. The’AIC from the MLE and the QIC from the
QLE were compared to determine the difference between the MLE and the QLE. It was found that
the likelihood function was equivalent to-the Quasi-likelihood function when the data were from
the normal distribution.  For the comparison among three types of link functions, identity link,
power link, and  reciprocal link, 4 indcpendent variables “were defined,  i-e,
X,/ ~N(153%), X5 ~N(20,1.57), Xy~ B(1,0.3) and X, ~'B(1,0.7) . The relationship between
the dependent, Y, and the 4 independents was. Y = By +BX + LXK+ Xy + BX, when
B, =10, fi=5, p,=25 - fy=-1/, and’ B,=3. 'The levels of ¢ were 12 , and 3. The
sample sizes were 30, 50-and 100." There were 27 situations and ' 1,000 simulation runs were made
for each situation. The deviance used for judging the suitable link function was recorded from each
run. It was found that when the QLE was used for all 'sample sizes, the most suitable link function
was identity link ‘and the deviance varied directly with ¢ . When the sample size was larger, the

deviances from the link functions were slightly different.

Keywords: Maximum likelihood estimation , Quasi-likelihood estimation and Link function
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