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Abstract

Gamma generalized linear models have received less attention than Poisson and binomial generalized linear
models. Therefore, many old-established statistical techniques are still used in gamma generalized linear
models. In particular, existing literature and textbooks still use approximate estimates for the dispersion
parameter. In this paper we study the efficiency of various dispersion parameter estimators in gamma
generalized linear models and perform numerical simulations. Numerical studies show that the maximum
likelihood estimator and Cox-Reid adjusted maximum likelihood estimator are recommended and that ap-

proximate estimates should be avoided in practice.
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Table 4.1. Summary of the root mean squared errors

True dispersion Sample size Approx. CM MLE Adj. MLE MME
n =50 0.002 0.002 0.002 0.002 0.002

6 =001 n = 100 0.001 0.001 0.001 0.001 0.001
n = 200 0.001 0.001 0.001 0.001 0.001

n = 500 0.001 0.001 0.001 0.001 0.001

n =50 0.021 0.022 0.022 0.019 0.020

6=01 n = 100 0.014 0.014 0.014 0.014 0.014
n = 200 0.010 0.010 0.010 0.010 0.011

n = 500 0.005 0.005 0.005 0.005 0.006

n =50 0.206 0.207 0.206 0.182 0.245

. n = 100 0.194 0.126 0.127 0.127 0.171
¢=10 n = 200 0.153 0.079 0.078 0.075 0.123
n = 500 0.162 0.059 0.059 0.058 0.107

n = 50 0.324 0.269 0.263 0.236 0.383

6=15 n = 100 0.354 0.203 0.201 0.196 0.326
n = 200 0.321 0.138 0.132 0.128 0.220

n = 500 0.318 0.097 0.089 0.087 0.158

Approx. = approximate estimation; CM = Cordeiro and McCullagh’s (1991) estimation; MLE = maxi-
mum likelihood estimation; Adj. MLE = adjusted maximum likelihood estimation; MME = method of

moments estimation.
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Table 4.2. Average estimates and standard errors for dispersion parameter ¢

True dispersion Sample size Approx. CM MLE Adj. MLE MME

n=50  0.009 (0.000) 0.009 (0.000) 0.009 (0.000) 0.010 (0.000) 0.010 (0.000)
o— 001 n=100  0.009 (0.000) 0.009 (0.000) 0.009 (0.000) 0.010 (0.000) 0.010 (0.000)
n=200  0.010 (0.000) 0.010 (0.000) 0.010 (0.000) 0.010 (0.000) 0.010 (0.000)
n=500  0.010 (0.000) 0.010 (0.000) 0.010 (0.000) 0.010 (0.000) 0.010 (0.000)
n=50  0.088 (0.002) 0.086 (0.002) 0.086 (0.002) 0.096 (0.002) 0.096 (0.002)
e n=100  0.095 (0.001) 0.093 (0.001) 0.093 (0.001) 0.098 (0.001) 0.097 (0.001)
n=200  0.099 (0.001) 0.098 (0.001) 0.098 (0.001) 0.100 (0.001) 0.100 (0.001)
n=500  0.100 (0.001) 0.098 (0.001) 0.098 (0.001) 0.099 (0.001) 0.099 (0.001)
n=50  0.998 (0.021) 0.868 (0.016) 0.875 (0.016) 0.950 (0.018) 0.863 (0.020)
o— 10 n=100 1.113 (0.016) 0.958 (0.012) 0.966 (0.012) 1.005 (0.013) 0.929 (0.016)
n=200 1.121 (0.009) 0.965 (0.007) 0.973 (0.007) 0.993 (0.007) 0.963 (0.012)
n =500  1.144 (0.008) 0.982 (0.006) 0.991 (0.006) 0.999 (0.006) 0.997 (0.011)
n=50  1.629 (0.030) 1.328 (0.021) 1.354 (0.022) 1.460 (0.023) 1.253 (0.030)
o 15 n=100 1.738 (0.026) 1.404 (0.018) 1.434 (0.019) 1.488 (0.020) 1.380 (0.030)
n=200 1.769 (0.018) 1.427 (0.012) 1.458 (0.013) 1.485 (0.013) 1.435 (0.021)
n=500 1.795 (0.012) 1.445 (0.008) 1.477 (0.009) 1.488 (0.009) 1.478 (0.016)

Approx. = approximate estimation; CM = Cordeiro and McCullagh’s (1991) estimation; MLE = maxi-
mum likelihood estimation; Adj. MLE = adjusted maximum likelihood estimation; MME = method of

moments estimation.
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