
The copyright © of this thesis belongs to its rightful author and/or other copyright 

owner.  Copies can be accessed and downloaded for non-commercial or learning 

purposes without any charge and permission.  The thesis cannot be reproduced or 

quoted as a whole without the permission from its rightful owner.  No alteration or 

changes in format is allowed without permission from its rightful owner. 

 



A FAMILY OF GROUP CHAIN ACCEPTANCE SAMPLING 

PLANS BASED ON TRUNCATED LIFE TEST  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABDUR RAZZAQUE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DOCTOR OF PHILOSOPHY 

UNIVERSITI UTARA MALAYSIA 

2018





 

 i 

Permission to Use 

In presenting this thesis in fulfilment of the requirements for a postgraduate degree 

from Universiti Utara Malaysia, I agree that the Universiti Library may make it 

freely available for inspection. I further agree that permission for the copying of this 

thesis in any manner, in whole or in part, for scholarly purpose may be granted by 

my supervisor(s) or, in their absence, by the Dean of Awang Had Salleh Graduate 

School of Arts and Sciences. It is understood that any copying or publication or use 

of this thesis or parts thereof for financial gain shall not be allowed without my 

written permission. It is also understood that due recognition shall be given to me 

and to Universiti Utara Malaysia for any scholarly use which may be made of any 

material from my thesis. 

 

Requests for permission to copy or to make other use of materials in this thesis, in 

whole or in part should be addressed to: 

 

Dean of Awang Had Salleh Graduate School of Arts and Sciences  

UUM College of Arts and Sciences 

Universiti Utara Malaysia 

06010 UUM Sintok 

 

  



 

 ii 

Abstrak 

Persampelan penerimaan merupakan prosedur kawalan kualiti berstatistik yang 

digunakan untuk menentukan sama ada untuk menerima atau menolak sesuatu lot, 

berdasarkan hasil pemeriksaan sampel. Bagi produk berkualiti tinggi, bilangan 

penerimaan sifar diambil kira dan ujian hayat ini selalunya diberhentikan pada masa 

tertentu, yang dipanggil ujian hayat terpangkas. Pelan yang melibatkan bilangan 

penerimaan sifar dianggap tidak adil terhadap pengeluar kerana kebarangkalian 

penerimaan lot menurun secara drastik pada kadar kerosakan yang sangat kecil. 

Untuk mengatasi masalah ini, persampelan berantai yang menggunakan maklumat 

lot sebelum dan selepas telah diperkenalkan. Bagi pelan persampelan berantai biasa, 

hanya satu produk yang boleh diperiksa pada satu masa, walaupun secara 

praktikalnya, penguji mampu memeriksa lebih dari satu produk serentak. Dalam 

situasi ini, pelan persampelan kumpulan berantai dengan sampel bersaiz kecil 

menjadi pilihan kerana ia menjimatkan masa  dan kos pemeriksaan. Oleh yang 

demikian, adalah bermanfaat untuk membangunkan beberapa jenis pelan 

persampelan berantai dalam konteks ujian berkumpulan. Matlamat kajian ini adalah 

untuk membangunkan pelan persampelan baharu bagi kumpulan berantai (GChSP), 

kumpulan berantai yang diubahsuai (MGChSP), kumpulan berantai dua sisi (TS-

GChSP) dan kumpulan berantai dua sisi yang diubahsuai (TS-MGChSP) 

menggunakan taburan Pareto jenis ke-2. Empat pelan tersebut juga digeneralisasikan 

berdasarkan beberapa nilai kadar kerosakan yang telah ditetapkan. Kajian ini 

melibatkan empat fasa: mengenal pasti beberapa kombinasi reka bentuk parameter; 

membangunkan prosedur; mendapatkan fungsi cirian pengoperasian; dan mengukur 

prestasi dengan menggunakan data simulasi dan data hayat yang sebenar. Pelan yang 

dibangunkan dinilai menggunakan beberapa reka bentuk parameter dan 

dibandingkan dengan pelan yang telah mantap berdasarkan bilangan kumpulan 

minimum,   dan kebarangkalian penerimaan lot,     . Dapatan menunjukkan 

kesemua pelan yang dicadangkan mempunyai   yang lebih kecil dan      yang 

lebih rendah berbanding dengan pelan yang telah mantap. Kesemua pelan tersebut 

berupaya menjimatkan masa dan kos pemeriksaan, serta memberikan lebih 

perlindungan kepada pengguna daripada menerima produk yang rosak. Ini 

seharusnya memberi banyak faedah kepada pengamal industri terutamanya yang 

melibatkan ujian musnah untuk produk berkualiti tinggi. 

 

Kata kunci: Persampelan berantai, Persampelan penerimaan kumpulan, Lengkung 

cirian pengoperasian, Ujian hayat terpangkas, Persampelan rantaian dua sisi.  
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Abstract 

Acceptance sampling is a statistical quality control procedure used to accept or reject 

a lot, based on the inspection result of its sample. For high quality products, zero 

acceptance number is considered and the life test is often terminated on a specific 

time, hence called truncated life test. A plan having zero acceptance number is 

deemed unfair to producers as the probability of lot acceptance drops drastically at a 

very small proportion defective. To overcome this problem, chain sampling which 

uses preceding and succeeding lots information was introduced. In ordinary chain 

sampling plans, only one product is inspected at a time, although in practice, testers 

can accommodate multiple products simultaneously. In this situation, group chain 

sampling plan with small sample size is preferred because it saves inspection time 

and cost. Thus, it is worthwhile to develop the various types of chain sampling plans 

in the context of group testing. This research aims to develop new group chain 

(GChSP), modified group chain (MGChSP), two-sided group chain (TS-GChSP) and 

modified two-sided group chain (TS-MGChSP) sampling plans using the Pareto 

distribution of the 2
nd 

kind. These four plans are also generalized based on several 

pre-specified values of proportion defective. This study involves four phases: 

identifying several combinations of design parameters; developing the procedures; 

obtaining operating characteristic functions; and measuring performances using both 

simulated and real lifetime data. The constructed plans are evaluated using various 

design parameters and compared with the established plan based on the number of 

minimum groups,   and probability of lot acceptance,     . The findings show that 

all the proposed plans provide smaller   and lower      compared to the established 

plan. All the plans are able to reduce inspection time and cost, and better at 

protecting customers from receiving defective products. This would be very 

beneficial to practitioners especially those involved with destructive testing of high 

quality products. 

 

Keywords: Chain sampling, Group acceptance sampling, Operating characteristic 

curve, Truncated life test, Two-sided chain sampling.  
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  CHAPTER ONE

INTRODUCTION 

In this chapter, the fundamental concepts of quality control and uses of probability 

distributions in acceptance sampling plans are explained. The objective of the study, 

methodology and analysis on acceptance sampling plans are also discussed. Several 

group chain acceptance sampling plans for attributes are developed for experimenters 

in order to reach the accurate probability of lot acceptance at pre-specified design 

parameters. 

1.1 Background 

According to Juran (1951), “Quality means that a product meets customer needs 

leading to customer satisfaction, and quality also means all the activities in which a 

business engages in, to ensure that the product meets customer needs. You can think 

of this second aspect of quality as quality control - ensuring a quality manufacturing 

process”. Quality is a measure of excellence or a state of being free from defects, 

deficiencies and considerable variations. The quality of a product is brought about by 

the consistent adherence and verifiable standards to achieve uniformity of production 

that satisfies consumer or user necessities (Deva and Rebecca, 2012).  

 

The International Organization for Standardization (ISO), founded in 1947, is a 

worldwide association of national standards which has contributed significantly in 

recent years (Schilling & Neubauer, 2008). The ISO’s standards offer guidance and 

tools for companies who want to ensure that their products meet customers’ 
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only 
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APPENDIX A  

Procedure of Using EasyFit - Distribution Fitting Software 

Step 1: Download the software   

 

Step 2: Open the spreadsheet   

 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjyyZLW_7jWAhXKp48KHT-JBpsQFggjMAA&url=http%3A%2F%2Fwww.mathwave.com%2Feasyfit-distribution-fitting.html&usg=AFQjCNG8oD8ZKNMuZ4rJdbTO_fRXEZC0VQ
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Step 3: Enter the data 

 

Step 4: Select fit distribution options 
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Step 5: Get the required results  
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