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Abstract 

The estimation of the parameters of Two Parameters Gamma 
Distribution in case of missing data has been made by using two 
important methods: the Maximum Likelihood Method and the 
Shrinkage Method. The former one consists of three methods to solve 
the MLE non-linear equation by which the estimators of the maximum 
likelihood can be obtained: Newton-Raphson, Thom and Sinha 
methods. Thom and Sinha methods are developed by the researcher to 
be suitable in case of missing data. Furthermore, the Bowman, 
Shenton and Lam Method, which depends on the Three Parameters 
Gamma Distribution to get the maximum likelihood estimators, has 
been developed. A comparison has been made between the methods in 
the experimental aspect to find the best method through simulation by 
using the Monte Carlo Method. Several experimentations have been 
made by using the important statistical measure: Mean Square Error 
(MSE).  
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Estimating by Maximum Likelihood Method 
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Development of (Bowman, Shenton and Lam) Method 
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Estimation by Shrinkage Method (Proposed Method) 
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Model N nk̂ tk̂ sk̂ blk̂ shk̂ 

 

 

 

 1 

20 1.180661 1.181149 1.134910 1.219581 1.158030 

30 1.089932 1.090452 1.044303 1.124169 1.067377 

50 1.048254 1.048776 1.002645 1.076054 1.025710 

100 1.030127 1.030648 0.984520 1.046986 1.007584 

 

 

2 

20 2.293641 2.293790 2.246558 2.318181 2.270174 

30 2.193732 2.193881 2.146660 2.215352 2.170270 

50 2.128327 2.128473 2.081256 2.144323 2.104865 

100 2.052534 2.052682 2.005482 2.062568 2.029082 

 

 

3 

20 3.466788 3.466856 3.419255 3.490591 3.443056 

30 3.303605 3.303671 3.256079 3.321187 3.279875 

50 3.168317 3.168385 3.120806 3.180139 3.144595 

100 3.093468 3.093536 3.045960 3.099038 3.069748 
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Model N  nk̂ tk̂  sk̂  blk̂  shk̂  
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20 0.219601 0.219598 0.204508 0.235964 0.211518 

30 0.102973 0.102947 0.096426 0.114936 0.099154 

50 0.046000 0.045986 0.043455 0.053401 0.044188 

100 0.023558 0.023554 0.022766 0.027795 0.022628 

 

 

2 

20 0.731481 0.731451 0.705442 0.749495 0.717889 

30 0.408274 0.408255 0.391858 0.425460 0.399499 

50 0.217891 0.217883 0.207792 0.233713 0.212280 

100 0.088964 0.088957 0.086123 0.095661 0.086983 

 

 

3 

20 1.612352 1.612335 1.569675 1.668147 1.590438 

30 0.862749 0.862740 0.835807 0.891181 0.848707 

50 0.447087 0.447079 0.433141 0.469963 0.439544 

100 0.195751 0.195749 0.189025 0.205979 0.191821 
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Model N  n̂  t̂  s̂  bl̂  sh̂  
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20 1.194603 1.195096 1.148341 1.233981 1.171718 

30 1.098925 1.099449 1.052924 1.133628 1.076186 

50 1.051109 1.051632 1.005388 1.078905 1.028510 

100 1.033452 1.033974 0.987699 1.050349 1.010837 
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20 1.151685 1.151759 1.128056 1.164233 1.139908 

30 1.100312 1.100387 1.076705 1.111197 1.088546 

50 1.068009 1.068083 1.044399 1.076006 1.056241 

100 1.027479 1.027553 1.003923 1.032528 1.015738 

 

 

3 

20 1.159968 1.159991 1.144076 1.167975 1.152033 

30 1.105831 1.105853 1.089933 1.111859 1.097893 

50 1.058069 1.058092 1.042195 1.062031 1.050143 

100 1.032088 1.032110 1.016236 1.033976 1.024173 



 

 

6
MSE

m=6

 

Model N  n̂  t̂  s̂  bl̂  sh̂  

 

 

1 

20 0.243243 0.243262 0.225289 0.264597 0.233722 

30 0.116238 0.116229 0.107993 0.130088 0.111565 

50 0.052586 0.052580 0.049286 0.060415 0.050396 

100 0.026605 0.026607 0.025281 0.030977 0.025407 

 

 

2 

20 0.198553 0.198546 0.191431 0.203909 0.194847 

30 0.108326 0.108322 0.103826 0.112791 0.105933 

50 0.059624 0.059622 0.056765 0.063720 0.058053 

100 0.023487 0.023486 0.022663 0.025262 0.022935 

 

 

3 

20 0.190126 0.190125 0.185054 0.196452 0.187526 

30 0.103539 0.103538 0.100262 0.107221 0.101837 

50 0.050805 0.050805 0.049152 0.053348 0.049915 

100 0.022655 0.022655 0.021853 0.023890 0.022191 

7
km=11

 

  

Model N  nk̂  tk̂  sk̂  blk̂  shk̂  

 

 

1 

20 1.150498 1.150772 1.118163 1.177829 1.134467 

30 1.094805 1.095085 1.062494 1.119711 1.078790 

50 1.055664 1.055942 1.023354 1.071119 1.039648 

100 1.032091 1.032369 0.999787 1.042876 1.016078 

 

 

2 

20 2.332821 2.332898 2.299765 2.361875 2.316332 

30 2.196489 2.196568 2.163445 2.213263 2.180006 

50 2.114595 2.114673 2.081557 2.123263 2.098115 

100 2.056454 2.056532 2.023420 2.059925 2.039976 

 

 

3 

20 3.508881 3.508916 3.475607 3.527823 3.492262 

30 3.286676 3.286712 3.253413 3.303935 3.270063 

50 3.200047 3.200082 3.166781 3.205076 3.183432 

100 3.089478 3.089514 3.056219 3.095910 3.072867 



 

 

8
MSEk

m=11

 

Model N  nk̂  tk̂  sk̂  blk̂  shk̂  

 

 

1 

20 0.181270 0.181254 0.172252 0.190090 0.176487 

30 0.108625 0.108610 0.103317 0.117529 0.105698 

50 0.046087 0.046082 0.043418 0.051110 0.044485 

100 0.022584 0.022583 0.021494 0.025221 0.021773 

 

 

2 

20 0.808762 0.808749 0.787537 0.846441 0.797868 

30 0.398460 0.398450 0.386374 0.419959 0.392138 

50 0.201363 0.201357 0.194769 0.206300 0.197789 

100 0.084167 0.084165 0.081476 0.087750 0.082547 

 

 

3 

20 1.853280 1.853270 1.820221 1.889703 1.836468 

30 0.903871 0.903861 0.885712 0.935539 0.894509 

50 0.472310 0.472308 0.460001 0.476940 0.465877 

100 0.210840 0.210838 0.205940 0.217912 0.208112 

9

m=11 

 

Model N  n̂  t̂  s̂  bl̂  sh̂  

 

 

1 

20 1.160203 1.160478 1.127619 1.187812 1.144049 

30 1.096927 1.097207 1.064552 1.122069 1.080879 

50 1.058863 1.059142 1.026446 1.074605 1.042794 

100 1.034526 1.034805 1.002151 1.045294 1.018478 

 

 

2 

20 1.170091 1.170130 1.153496 1.184425 1.161813 

30 1.101854 1.101894 1.085276 1.110172 1.093585 

50 1.059657 1.059696 1.043102 1.064009 1.051399 

100 1.029285 1.029324 1.012749 1.031044 1.021036 

 

 

3 

20 1.173486 1.173498 1.162358 1.179734 1.167928 

30 1.098615 1.098627 1.087500 1.104362 1.093064 

50 1.067553 1.067565 1.056454 1.069193 1.062009 

100 1.030546 1.030558 1.019453 1.032675 1.025005 



 

 

22
MSE

m=11
 

Model N  n̂  t̂  s̂  bl̂  sh̂  

 

 

1 

20 0.201110 0.201101 0.190769 0.210934 0.195663 

30 0.114221 0.114209 0.108416 0.124037 0.111044 

50 0.049788 0.049786 0.046714 0.055407 0.047982 

100 0.025028 0.025029 0.023664 0.027646 0.024079 

 

 

2 

20 0.207934 0.207931 0.202369 0.216578 0.205081 

30 0.104104 0.104102 0.100863 0.109059 0.102414 

50 0.053044 0.053042 0.051257 0.054334 0.052081 

100 0.021910 0.021909 0.021177 0.022849 0.021474 

 

 

3 

20 0.212657 0.212656 0.208820 0.216438 0.210707 

30 0.105057 0.105056 0.102913 0.108529 0.103954 

50 0.053677 0.053677 0.052268 0.054073 0.052942 

100 0.024364 0.024364 0.023789 0.025137 0.024046 



 

 

 الاستهتاجات والتوصيات : 4
42

2MSE,k

1

Sinha

,k

Thom

Bowman, Shenton and Lam
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