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Abstract                
   the paper deals with estimating two parameters (β,α) of generalized expo-
nential failure model, then comparing fuzzy hazard rate function model, the 
methods of estimation are, moments, maximum likelihood, and proposed one, 
depend on frequency ratio method were it is derived according to studied dis-
tribution, then used for estimation parameters (β,α).

Keywords: Fuzzy two parameters Exponential Model (FEM), Fuzzy Hazard 
rate, Moment Estimator, MLE, Proposed one.
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Estimación De La Función De Tasa De Riesgo Difusa 
De La Distribución Exponencial Generalizada

Resumen
El artículo trata de estimar dos parámetros (β, α) del modelo de falla expo-
nencial generalizada, luego compara el modelo de función de tasa de ries-
go difuso, los métodos de estimación son, los momentos, la probabilidad 
máxima y el propuesto, dependen del método de relación de frecuencia 
donde se deriva de acuerdo con la distribución estudiada, luego utilizada 
para los parámetros de estimación (β, α).

Palabras clave: Modelo exponencial de dos parámetros difusos (FEM), 
tasa de riesgo difuso, estimador de momento, MLE, uno propuesto.

1. Introduction 
   The concept of reliability and hazard rate function are probabilities that 
represents the life time (which is random variable) from beginning of a 
failure, after which we need further operation to modify the production 
operation. The widest application of reliability and hazard rate function 
are extended now due to introducing fuzzy factors on these function [R_X 
(x)H_X (x)], so we work on comparing different fuzzy hazard rate func-
tion estimators of generalized exponential distribution, since the hazard 
rate function is used widely in a variety of business and industrial setting. 
Many researchers indicate the estimation of reliability of system and dis-
tribution like, Bhattachargy and Johnson (1974) studied the reliability of 
multi component system. In (1981)[9], Kim and Kang studied the estima-
tion of scale parameter of multi component stress – strength for the Wei-
bull distribution with unknown scale parameter, while in (1991)[12] Pandy 
and Uddin work on estimating reliability of multicomponent of stress – 
strength model based on Burr distribution, they compare Bayesian and 
non-Bayesian estimator. In (2016)[2] Abass and Rana work on estimating 
the shape parameter of generalized exponential distribution when the scale 
parameter is known using Shrinksge estimator and compare the results 
numerically, also in (2016)[13], Rao et al estimated the reliability system 
in a multicomponent     stress – strength with application on exponentiated 
Weibull distribution.
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2. Theoretical Aspect 
   Let (x) be continues random variable follows two parameters generalized 
exponential with (α) as shape parameter and (β) is the scale parameter with 
p.d.f;

3. Estimation Methods
    The two parameters (α,β) are estimated by method of moments 
, then maximum likelihood, and percentile one, (α ̂,β ̂) are used to compare 
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different fuzzy reliability function.

3.1 Moment Estimators
 

3.3 Maximum Likelihood Method
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simulation steps to estimate fuzzy hazard rate function of two parameters 
generalized exponential failure to time model we generate a random sam-
ple from continouse uniform (0,1) which is  (u_1,u_2,…,u_n) and second 
step find inverse transformation from inverse cumulative distribution func-
tion as;
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due to different values of (x_i,k_i) are used to compare different fuzzy 
hazard rate function, the comparison is done using;
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 From above table we can conclude that the best estimator was (h �_PROP) 
it repeated five times with percentage (0.63), then (h �_MLE), with per-
centage (0.25), while in table (5) all method are equally likely. 
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