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Abbreviated abstract: In this paper, we define a Gamma mixture of Chi-Square distribution

using Zaman et al. . We derive the 𝑟-th raw moment for this distributions in establishing its

properties. The estimation of parameters of the Gamma mixture of Chi-Square distribution was

presented using the method of moments. Afterward, we simulated a random sample from the

Gamma distribution and fit the samples of 𝑛 = 30 and 𝑛 = 50 to the Gamma mixture of Chi-

Square distribution.
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Contributions to 

the mathematical 

theory of evolution 
-Karl Pearson (1894)

Mixtures of geometric 

distributions
-Daniel, H.E (1961)

Poisson 

Mixture of the 

Binomial 

Distribution
-David (1989)

Weibull Mixture 

Distribution
-Adnan (2012)
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Construct Gamma Mixture of Chi-Square 

Distribution
Use the formula

𝑓𝑋 𝑥 = න
Θ

𝑓 𝑥; 𝜃 𝑔 𝜃 𝑑𝜃

with 𝑓 as the Gamma distribution and 𝑔 as the Chi-Square 
distribution

Simulate a Random Sample from 

the Gamma Distribution
The process can be done by using the 
Statistics[RandomVariable] and Statistics[Sample] 
command under Statistics package in Maplesoft. 
We generate a sample of 30 and 50 observations.

Obtain the Properties of the 

Gamma Mixture of Chi-Square 

Distribution
This can be done by computing the 𝑟-th raw 

moment defined as

𝐸 𝑋𝑟 = න
−∞

∞

𝑓𝑋 𝑥 𝑑𝑥

Fit the Gamma Mixture of Chi-Square 

Distribution to the Gamma Random Sample

We estimate the parameters of the Gamma Mixture of Chi-
Square distribution via method of moments (MOM) and 

compare the fitting results with Gamma distributions using 
the sum square error
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C o m p a r i s o n

G a m m a  
M i x t u r e  o f  
C h i - S q u a r e

G a m m a  

𝑛 = 3 0 , 𝑆 𝑆 𝐸
= 9 × 1 0 − 6

𝑛 = 5 0 , 𝑆 𝑆 𝐸
= 0 0 0 0 1

𝑛 = 3 0
𝑆 𝑆 𝐸 = 0 . 0 3
𝑛 = 5 0

𝑆 𝑆 𝐸 = 0 . 0 1

𝑛 = 3 0
𝜇 = 7 2 8 . 9
𝜎 2 = 1 3 5 8 6
𝛽 1 = 1 . 9
𝛽 2 = 7 . 8

𝑛 = 3 0
𝜇 = 7 5 5

𝜎 2 = 1 3 2 1 4
𝛽 1 = 0 . 3
𝛽 2 = 3 . 1

𝑛 = 5 0
𝜇 = 7 3 9

𝜎 2 = 1 4 9 0 9
𝛽 1 = 0 . 1
𝛽 2 = 2

𝑛 = 5 0
𝜇 = 7 5 5

𝜎 2 = 1 3 2 1 4
𝛽 1 = 0 . 3
𝛽 2 = 3 . 1

Fitted Gamma Mixture of Chi-Square Distributions

The Gamma Mixture 

distribution is Leptokurtic

The Gamma mixture 

distribution is skewed to 

the right

The GMCS distribution 

outscore Gamma 

distribution in fitting
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