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4. Interpretation and application
In this section, we explain the tabulated values of the minimum 
sample sizes, operating characteristic values and the minimum 
ratio of true mean life to specified life for the acceptability of 
a lot with producer’s risk of 0.05. The Subsections (4.1) and 
(4.2) are devoted for  and , respectively. 
In Subsection (4.3) a real data set is considered to illustrate 
the application of the suggested acceptance sampling plans 
in the field. 

4.1 Results for   

When the lifetime followed the extended exponential 
distribution with parameters  and , the smallest 
sample sizes necessary to ensure that the mean life exceeds 

 with probability at least , with associated acceptance 
number c are presented in Table 1. For example, assume that 
the researcher want to assert that the mean life is at least 1000 
hours with probability . For the acceptance number 

   the life test is at least  hours . 
Therefore, the tabulated sample size value is  units, and 
these units have to be tested. Now, if at most 2 units out of 3 
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units fail before a specified time t within 1000 hours, the lot 
is accepted with a confidence of 0.75 and rejected elsewhere. 
Thus, the process is to truncate the time test with a time of 
1.257 times of the determined mean life. That is the average 
life is more than or equal 1000 hours.

In Table 3, we summarized the values of the operating 
characteristic function for the proposed acceptance sampling 
plans adopted from Table 1 for different values of  
and various values of  when the acceptance number c is 
2. Therefore, based on Table 3, the operating characteristic 
values for the sampling plan   are:

This implies that if the true mean life is four times the 
specified mean life  the producer’s risk is about 
0.091549, and for  the producer’s risk is 
about 0.035621, 0.017281, 0.009632, 0.005902, respectively. 
However, the producer’s risk approaches zero the mean life is 
at least 10000 or 

Table 5 can be used to find the minimum ratio of the true 
average lifetime to the specified mean life  for the 
acceptance of a lot with the producer’s risk , for 
different values of the acceptance number c and  For 
the above example, the smallest value of  is 5.212 when 

 and  or the consumer’s risk is 
0.25. Specifically, the product must have a mean life more 
than 5212 hours,  in order to accept the lot 
with probability  However, the true mean life time 
needed to accept 75% of the lots is provided in Table 3 based 
on the suggested acceptance sampling plan.

4.2 Results for  

In this subsection, the suggested acceptance sampling 
plan is considered, when the lifetime follows the extended 
exponential distribution with parameters  and  
The process given in the above subsection can be followed 

when   with   and  when  
with  Therefore, when  and  the 
operating characteristic values in Table 3 are smaller than 
their counterparts when  and  in Table 4, and 
hence the minimum ratio of true mean life to specified life 
for the acceptability of a lot with producer’s risk of 0.05 for 

 are larger than their counterparts of  .

In general, all vales of the sample size m obtained in 
this paper for the suggested acceptance sampling plan with 
extended exponential distribution are found to be less than the 
corresponding values of m tabulated by Baklizi & El Masri 
(2004) for Birnbaum Saunders model, Kantam et al. (2001) 
for log-logistic model and Gupta & Groll (1961) for gamma 
distribution.

4.3. An application

Now we consider a data set which was already considered by 
Wood (1996). The data set represents the failure time in hours 
of a software, which represents the lifetimes from the starting 
of the execution of the software until which the failure of the 
software is experienced. We have the following observations; 
519, 968, 1430, 1893, 2490, 3058, 3625, 4422, 5218. The 
mean and variance for these data are 2624.78 and  
respectively.

The maximum likelihood estimators for the extended 
exponential distribution parameters  and  based on the  

 data are  and  respectively. For 
the data of the release of a software, the Kolmogorov-Smirnov 
(K-S) test, Anderson-Darling (A-D) statistic, Cramér-von 
Mises (C-M) test, Kuiper statistic, Pearson  Watson  
statistic are considered to fit these real data.  Their values are 
given in Table 7.

It is clear from these statistics that the extended exponential 
distribution provides good fit to this software data set.

Let the specified mean life is   hours and the testing 
time be  hours, that is the ratio will be   
Therefore, for acceptance number  with probability of

here to interpret the results. Therefore, we will not explain 
the Tables 2, 4 and 6 again; but we will compare the results 
in both cases  and  Based on the Tables 1 
and 2, it is noted that the sample size necessary to assert the 
mean life  to exceed a given value  for  are less 
than that of   in general, while they are equal

 the required sample size is found from Table 1 
to be 9. Thus the acceptance sampling plan from truncated 
life test based on the  is  
For the acceptance number  the life test is at least 

 hours.
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Based on the software data, we have to decide whether 
to reject or accept the lot. The lot will be accepted only if the 
number of failures before 1257 hours is at most 2. Since there 
are two failures at 968 and 512 from the 9 software data before 
the time  hours, then we will accept the lot, asserting a 
mean life time 1000 hours with probability 

5. Conclusions and suggestions
In this paper, acceptance sampling plans for the extended 
exponential life time distribution based on truncated lifetime 
tests are proposed. To the best of our knowledge,  the acceptance 
sampling plan for the extended exponential distribution has 
not been developed in the literature. Various values of the 
extended exponential distribution parameters are considered 
and the necessary tables based on the suggested sampling plan 
are presented. It turns out that the proposed sampling plan 
can be easy to operate for practitioners. However, the author 
may be interested in developing sampling plans based on the 
extended exponential percentiles to satisfy both consumer’s 
risk and producer’s risk simultaneously.
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الملخ�س

في هذا البحث، تم اقتراح مخططات قبول عينات للتوزيع الأ�ضي المو�ضع عندما يتم اقتطاع وقت اختبار الحياة في وقت ثابت محدد 

م�ضبقاً. تم ايجاد الحد الأدنى من حجم العينة المطلوبة لتاأكيد متو�ضط الحياة المحدد المقابل لخطر محدد من قبل العميل. تم توفير قيم لدالة 

الت�ضغيل المميزة لمخططات قبول العينات المقترح وقيم مخاطر المنتج. تم تزويد بع�ض الجداول وتو�ضيح النتائج باأمثلة عددية. واأو�ضح تطبيق 

لمجموعة من البيانات الحقيقية اأنه يمكن ا�ضتخدام مخططات قبول العينات المقترحة في ال�ضناعة.


