
 

 

 

      JAZU: No.57, March 2026, pp. 42-48            This is an open access article under the CC BY-SA license.                    42 

 

    Journal of Azzaytuna University (JAZU) 
JAZU Homepage: https://azzujournal.azu.edu.ly 

    ISSN (Print):2523-1006,     ISSN (Online): 3105-4420         DOI: 10.35778/y0t2ht36 

 New Approach for Estimating the Two Parameter 

Gamma Distribution 

Entisar A. Elgmati1* & Nadia B. Gregni2 

1,2Department of Statistics, faculty of Science, University of Tripoli, Tripoli, Libya 

e-mail:e.elgmati@uot.edu.ly1* 
  

Corresponding Author:(*) 

  Publishing date :31 March 2026 

 ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ــــ
ABSTRACT: The two-parameter gamma distribution is widely used in statistical applications. Several methods 

to estimate its parameters have been proposed in the literature. Some of these methods do not have closed forms 

while others do. In this paper a closed formula is presented and compared with method of moments, maximum 

likelihood method and some other methods through simulation study. The results showed that the proposed 

method efficiently estimated the parameters and performed better. 

لأدبيات  يعد توزيع غاما ثنائي المعلمة من التوزيعات الشائعة الاستخدام في التطبيقات الإحصائية. وقد تم اقتراح عدة طرق لتقدير معلماته في االملخص:  
يقة العزوم،  العلمية. بعض هذه الطرق لا تمتلك صيغًا مغلقة، بينما يمتلك بعضها الآخر ذلك. في هذه الورقة، يتم تقديم صيغة مغلقة ومقارنتها بطر 

ظهر أداء وطريقة الإمكان الأعظم، وبعض الطرق الأخرى من خلال دراسة محاكاة. وقد أظهرت النتائج أن الطريقة المقترحة تقدّر المعلمات بكفاءة وت
 .أفضل

 

I. INTRODUCTION  

   The Gamma distribution is an important distribution which is widely used in many fields such as 

environmental science, finance, survival analysis, lifetime data and reliability. Hence, it is very 

important to estimate the parameters efficiently. Several methods of estimating the two parameters 

have been proposed in the literature. The well-known methods are Maximum likelihood (ML) and 

method of moments (MM). The former method, unfortunately had no closed form expression while 

the latter despite of having a closed-forms they are not efficient under either small samples or large 

samples. Various studies have proposed different methods to estimate the parameters. Dang and 

Weerakkody (2000) derive bounds for the MLE of the shape parameter to develop a new algorithm 

to estimate it. Hwang and Huang (2001) proposed more convenient moment estimators by using 

the characterization of gamma distribution and shown to be more efficient than MLE and MM for 

small samples.  While Pradhan and Kundu (2011) considered Bayes estimates based on the 

assumption that the scale parameter has a gamma prior and the shape parameter has any log-

concave prior, and they are independently distributed. Ye & Chen (2016) obtained a closed form 

to estimate the parameters based on the idea that gamma distribution as a special case of generalized 

gamma distribution, which is denoted as MLEcf in the paper. On the other hand, Khamkong (2018) 

proposed an alternative closed form estimator based on transforming gamma distribution to a 

normal distribution (MLEc). Ke, Wang, Zhou and Ye (2023) proposed new approaches to 

parameter estimation using mean squared error representative points (MSE-RPs). Junmei and Liqin 
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(2024) presents an easy computation of the MLEs by modifying the MLE of the shape parameter 

to be more efficient than the existing estimators. 

In this paper we propose a new approach to estimate the parameters of gamma distribution. Also a 

comparison between the new approach and some previous methods will be presented through 

simulation study. 

The new approach 

The gamma distribution denoted as ),,( Ga is  a two-parameter distribution with probability 

density function (pdf). 
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Where   is the shape parameter,    is the scale parameter and (.)  is the gamma function. The 

maximum likelihood function is given by  
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by differentiating the above equation and equating to zero the estimate of  will be derived. To do 
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Now to find the estimate of   , regression equation estimates will be used. 
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Simulation study 

This simulation study has been conducted to investigate the performance of the proposed method 

in estimating the gamma parameters. Samples of size n= 10, 50, 100 and 200 were simulated from 

the gamma distribution 1000 times with different parameters values (  , )={(0.5,1),(1,1),(2,1)}. 

Table (1) shows the estimates of the parameters along with its mean square errors for MM, MLE, 

MLEc, MLEcf methods and the proposed method. Also the sample root mean square error, RMSE, 

(Khamkong, 2018) was used for the comparison between all methods. As one can notice that the 

proposed method (case1) performed efficiently with smaller RMSE compared with other methods 

for different sample sizes. While case 2 performed better than MM and MLEcf. Generally, the 

RMSE decreased as the sample size increases for all methods. In addition as   increases the 

RMSE of case 1 method get closer to MLE.  

Table 1: The estimates and the MSE’s of the two parameter Gamma distribution for different 

sample sizes and different values of the parameters, along with RMSE for the method comparisons. 
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Conclusion 

The Gamma distribution is an important distribution which is widely used in many fields. Hence, 

estimating its parameters is an important issue. There are several methods to estimate these 

parameters in the literature. In this work we proposed an alternative method (case 1 and case 2) to 

estimate the two parameter gamma distribution. One can observe that the proposed method (case 

1) performed better than the other methods presented in Table 1. While case 2 performed better 

than MM and MLEcf methods and being closed to the rest.  
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