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Abstract
In this paper, acceptance sampling plans are suggested for the extended exponential distribution mean, when the life time test 
is truncated at a pre-fixed time. The minimum sample sizes needed to assert the specified life mean are presented under a given 
customer,s risk. The operating characteristic function values of the proposed sampling plans and producer,s risk are provided. 
Some tables are given and the results are illustrated by numerical examples. An application of a real data set reveals that the 
proposed acceptance sampling plans can be used in the industry.
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1. Introduction
Acceptance sampling plan is an inspection method used 
to determine, whether to accept or reject a specific lot of 
material. The main problem in acceptance sampling plan 
is the total time spends in testing the lot. Also, finding the 
smallest sample size necessary to ensure a certain mean life, 
when the life test is terminated at a pre-assigned time t, and 
not to number of failures for a given acceptance number c. 
Therefore, the decision is to accept a lot, if the given life can 
be established with a pre-determined high probability , 
where the confidence level  is the chance of rejecting a bad 
lot having mean life time  is at least  .

In recent statistical literature different acceptance 
sampling plans based on truncated life tests for the population 
mean are investigated; for example, by Sobel & Tischendrof 
(1959) for exponential distribution, Balakrishnan (2007) for 
generalized Birnbaum–Saunders distribution Al-Nasser & 
Al-Omari (2013) for the exponentiated Fréchet distribution, 
Al-Omari (2014) for three parameters Kappa distribution 
and Al-Omari (2015) for generalized inverted exponential 
distribution. Al-Omari et al. (2016) investigated double 
acceptance sampling plan for time-truncated life tests based 
on half normal distribution. Kantam et al. (2001) considered 
truncated life tests for log-logistic distribution Aslam et al. 
(2010) for proposed variables sampling plan for life testing in 
a continuous process under Weibull distribution, and Baklizi 
& El Masri (2004) for Birnbaum Saunders model. 

Lio et al. (2010) investigated the acceptance sampling plans 
based on truncated life tests for the Burr type XII percentiles 
Rosaiah & Kantam (2005) introduced acceptance sampling 
based on the inverse Rayleigh distribution Rao & Kantam  

(2010) for the percentiles of the log-logistic distribution. Al-
Omari (2016) for generalized inverse Weibull distribution. 
Acceptance sampling plans for percentiles based on the inverse 
Rayleigh distribution are suggested by Rao et al. (2012). 
Ramaswamy & Jayasri (2013, 2014) suggested time truncated 
chain sampling plans for Marshall-Olkin extended exponential 
and generalized Rayleigh distribution. Double acceptance 
sampling plan based on truncated life tests is another acceptance 
sampling method, which is considered by Rao (2011) for 
Marshall–Olkin extended exponential distribution and Aslam & 
Jun (2010) for generalized log-logistic distribution. Al-Omari & 
Zamanzade (2017) proposed double acceptance sampling plan 
for transmuted generalized inverse Weibull distribution and 
Ramaswamy & Anburajan (2012) for generalized exponential 
distribution. 

The main object of this article is to present yet another 
acceptance sampling plan that can be used as an alternative 
to the ones mentioned above. By exploring the literature, we 
note that there is no study in acceptance sampling plans based 
on the extended exponential distribution before. Therefore, 
we suggested new acceptance sampling plan based on 
truncated life tests for the extended exponential distribution. 
However, the suggested acceptance sampling plan can be 
considered using other extensions of the extended exponential 
distribution.

The rest of the paper is arranged as follows. In the next 
section, we introduce the extended exponential distribution 
briefly. In the third section, acceptance sampling plans for 
the truncated life tests based on the extended exponential 
distribution are developed. Some illustrated tables of the 
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proposed acceptance sampling plans and their descriptions 
are given in fourth section as well as a real data set is used to 
illustrate the performance of the suggested sampling plans. 
Conclusions and suggestions are summarized in the last 
section. 

2. Extended exponential distribution
Gómez et al. (2014) proposed an extension of the exponential 
distribution based on mixture of positive distributions, 
namely; extended exponential distribution. A random variable 
X is said to have an extended exponential distribution with 
parameters  and , , if its probability density 
function (pdf) is given by

                                                                                              (1)

The corresponding cumulative distribution function (cdf) 
of the  is defined as

                                        (2)

From Gómez et al. (2014), the following properties of 
the extended exponential distribution can be presented in this 
paper. The mean and variance of the , respectively, 
are 

                                                                 (3)

and

                                      (4)

If the quality parameter ,

where  is the specified mean life time. The moment 
generating function and the rth moment of the  are

                                                                  (5)

and

                                            (6)

where  is the gamma function. The hazard rate function 
 of the  random variable is 

                                             (7)

The maximum likelihood estimator (MLE) of  is 

, while the maximum likelihood estimator 

of    can be obtained by solving numerically the equation 

, where  The moment 

estimators of the parameters  and   are , 

, and  . For more 

details about the , see Gómez et al. (2014).

3. The suggested acceptance sampling plans
We assumed that the life time of a product followed an 
extended exponential distribution defined in Equations (1) and 
(2). However, to the best of our knowledge, the acceptance 
sampling plan based on the extended exponential distribution 
has not been considered before.

An acceptance sampling plan based on truncated life tests 
consists of: 

(1) The number of units m on test.

(2) The acceptance number c.

(3) The maximum test duration time t.

(4) The ratio,  where   is the specified average life.

3.1 Minimum sample size

Given  and assuming that the lot size is large enough to be 
considered infinite, then the probability of accepting a lot can 
be obtained based on the cumulative binomial distribution 
function up to acceptance number c and a smallest sample 
size m, to ensure that  must satisfy the inequality 

                                                    (8)

where , and  is a monotonically 
increasing function of  and known as the probability of a 
failure observed during the time t. 

If the number of observed failures within the time t 
is at most c, then from Inequality (8) we can confirm with 
probability   that  which implies 

The minimum sample sizes that satisfy above inequality 
for   0.942, 1.257, 1.571, 2.356, 3.141, 3.927, 
4.712, with  0.75, 0.9, 0.95, 0.99 and  . 
The values of  and  presented in this work are the 
same with the corresponding values of Baklizi & El Masri 
(2004) for Birnbaum Saunders model, Kantam et al. (2001) 
for log-logistic model and Gupta & Groll (1961) for gamma 
distribution. The minimum sample sizes based on the 
suggested acceptance sampling plan are presented in Table 
1 for   and  while for  and  they are 
presented in Table 2.
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3.2 Operating characteristic of the sampling plan  

For the sampling plan   the operating characteristic 
(OC) function gives the probability of accepting the lot is 
given by

                                                   (9)

where  is a function of  (the lot quality 
parameter), and   is the incomplete beta function 

defined as   . It 

is of interest to say that for fixed t, p itself is a monotonically 
decreasing function of , while the operating 
characteristic function is a decreasing function of . The OC 
function values as a function of  for the sampling plan 

  for the   with parameters  and 
  are presented in Table 3 and for the parameters   

and   the OC function values are provided in Table 4. 
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3.3 Producer’s risk

The producer’s risk is defined as the probability of rejecting 
the lot, when , and it is given by 

                                                   (10)

For a given value of the producer’s risk, say  , under 
a given sampling plan, one may be interested in knowing 
what is the smallest value of  that will ensure that 
the producer’s risk is at most . The value of  is the 

minimum positive number for which  satisfies 
the inequality

                                          (11)

For a given acceptance sampling plan  at a given 
confidence level , the smallest value of  satisfying 
Inequality (11) are presented in Table 5 for  and   
and they are presented in Table 6  for  and  .
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