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Table 3.1 Sample means and standard errors of 5000 simulations for a mixture of a uniform and two binomial
distributions with g=3, mo= 0.20, w1 = 0.40, and w2= 0.40. In each simulation the sample size is n=100

0, 0o m T T Ty 01 02

0.100 0.900 5 0.185 0.407 0.408 0.098 0.902
(0.168) (0.099) (0.097) (0.036) (0.034)

6 0.178 0.410 0.411 0.100 0.900
(0.144) (0.087) (0.088) (0.030) (0.030)

7 0.179 0.411 0.410 0.101 0.899
(0.126) (0.080) (0.080) (0.026) (0.026)

8 0.184 0.407 0.408 0.100 0.899
(0.112) (0.076) (0.075) (0.023) (0.024)

9 0.184 0.409 0.407 0.101 0.899
(0.102) (0.070) (0.071) (0.021) (0.022)

10 0.188 0.406 0.406 0.101 0.899
(0.095) (0.069) (0.067) (0.020) (0.020)

0.200 0.800 5 0.231 0.382 0.387 0.192 0.807
(0.276) (0.151) (0.154) (0.073) (0.074)

6 0.215 0.392 0.392 0.195 0.804
(0.243) (0.135) (0.135) (0.056) (0.054)

7 0.202 0.399 0.399 0.197 0.803
(0.214) (0.120) (0.121) (0.043) (0.043)

8 0.195 0.403 0.403 0.198 0.801
(0.192) (0.111) (0.109) (0.036) (0.035)

9 0.186 0.407 0.407 0.199 0.801
(0.175) (0.102) (0.102) (0.032) (0.031)

10 0.187 0.407 0.406 0.199 0.801
(0.162) (0.096) (0.096) (0.028) (0.029)

0.300 0.700 5 0.179 0.411 0.411 0.299 0.702
(0.209) (0.172) (0.172) (0.113) (0.113)

6 0.170 0.416 0.415 0.297 0.705
(0.188) (0.151) (0.150) (0.088) (0.088)

7 0.175 0.412 0.412 0.296 0.703
(0.172) (0.133) (0.134) (0.073) (0.073)

8 0.167 0.418 0.415 0.298 0.704
(0.157) (0.118) (0.120) (0.059) (0.059)

9 0.174 0.414 0.412 0.298 0.704
(0.147) (0.109) (0.109) (0.051) (0.051)

10 0.179 0.411 0.410 0.298 0.701
(0.140) (0.100) (0.102) (0.045) (0.045)

0.400 0.600 5 0.133 0.435 0.433 0.383 0.617
(0.142) (0.215) (0.214) (0.133) (0.133)

6 0.141 0.425 0.434 0.384 0.616
(0.133) (0.210) (0.210) (0.124) (0.121)

7 0.148 0.428 0.424 0.383 0.618
(0.124) (0.211) (0.211) (0.116) (0.117)

8 0.149 0.422 0.429 0.376 0.620
(0.116) (0.215) (0.214) (0.112) (0.111)

9 0.158 0.423 0.419 0.382 0.621
(0.112) (0.211) (0.210) (0.104) (0.104)

10 0.159 0.417 0.424 0.378 0.618

(0.106) (0.209) (0.208) (0.100) (0.098)
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Table 3.2 Sample means and standard errors of 500 simulations for a mixture of a degenerated and two binomial

distribtuions with g=3, mp= 0.20, w1 = 0.40, and wa= 0.40. In each simulation the sample size is n=100

01 02 m ™0 T T2 01 02

0.100 0.900 5 0.198 0.402 0.400 0.100 0.901
(0.048) (0.052) (0.049) (0.031) (0.025)

6 0.199 0.401 0.400 0.101 0.900

(0.040) (0.050) (0.050) (0.022) (0.022)

7 0.202 0.399 0.399 0.100 0.901

(0.044) (0.050) (0.050) (0.020) (0.019)

8 0.201 0.400 0.399 0.101 0.898

(0.042) (0.048) (0.049) (0.017) (0.018)

9 0.201 0.403 0.396 0.100 0.899

(0.042) (0.051) (0.051) (0.017) (0.016)

10 0.202 0.397 0.401 0.101 0.900

(0.042) (0.050) (0.050) (0.015) (0.015)

0.200 0.800 5 0.196 0.410 0.395 0.201 0.804
(0.065) (0.090) (0.065) (0.057) (0.045)

6 0.198 0.398 0.404 0.198 0.799

(0.053) (0.057) (0.060) (0.036) (0.039)

7 0.197 0.403 0.401 0.201 0.801

(0.054) (0.069) (0.057) (0.040) (0.030)

8 0.198 0.404 0.398 0.200 0.803

(0.046) (0.053) (0.054) (0.028) (0.027)

9 0.198 0.402 0.399 0.203 0.801

(0.046) (0.055) (0.050) (0.028) (0.024)

10 0.195 0.403 0.402 0.201 0.799

(0.043) (0.052) (0.052) (0.023) (0.023)

0.300 0.700 5 0.189 0.421 0.389 0.293 0.718
(0.073) (0.174) (0.147) (0.089) (0.091)

6 0.187 0.424 0.389 0.299 0.717

(0.068) (0.149) (0.144) (0.076) (0.079)

7 0.192 0.420 0.388 0.303 0.712

(0.064) (0.134) (0.116) (0.065) (0.063)

8 0.191 0.402 0.407 0.297 0.700

(0.061) (0.101) (0.102) (0.053) (0.053)

9 0.192 0.416 0.392 0.303 0.703

(0.056) (0.092) (0.078) (0.044) (0.041)

10 0.194 0.402 0.404 0.298 0.700

(0.055) (0.077) (0.075) (0.038) (0.037)

0.400 0.600 5 0.202 0.380 0.418 0.345 0.642
(0.083) (0.264) (0.251) (0.168) (0.164)

6 0.193 0.397 0.411 0.355 0.636

(0.072) (0.252) (0.247) (0.154) (0.143)

7 0.196 0.390 0.414 0.358 0.629

(0.073) (0.245) (0.241) (0.133) (0.129)

8 0.194 0.408 0.398 0.366 0.637

(0.072) (0.247) (0.246) (0.128) (0.130)

9 0.193 0.412 0.395 0.374 0.627

(0.066) (0.235) (0.226) (0.112) (0.113)

10 0.191 0.438 0.371 0.385 0.636

(0.068) (0.230) (0.226) (0.098) (0.105)
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Figure 4.1 Histogram of lecture evaluation data overlayed with fitted mixture distribution.
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Abstract

A mixture distribution of a discrete uniform or degenerated distribution and two
binomial distribution is proposed and a method of obtaining the maximum likelihood
estimates of the parameters is provided. For the proposed model simulation studies were
conducted to see performance of the maximum likelihood estimates and a mixture of
a degenerated distribution and two binomial distributions was applied to fit a lecture

evaluation data to show a good result.

Keywords: Binomial distribution, degenerated distribution, likelihood, maximum like-

lihood, mixture distribution.
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