
 
 

 

  



 
 

UNIVERSITY OF MANAGEMENT AND TECHNOLOGY UMT 

 

 

 

Mixture regression estimators of population mean 
under stratified random sampling 

 
 

Submitted to 

School Of Business and Economics 

In Partial Fulfillment of the Requirements 

For the Degree of 

MASTERS OF SCIENCE 

 

 

By 

Madiha Fatima 

14002203013 

 

March, 2017 (MSAS) 

 



 
 

 

Research Completion Certificate 
 

It is certified that the research work contained in the thesis 

“Mixture Regression Estimator under Stratified Random 

Sampling” has been conducted under my supervision to my 

satisfaction by Miss. Madiha Fatima, ID, 14002203013, of MS 

Applied Statistics program. 
 

 

 
Supervisor’s Name: Dr. Muhammad Moeen Butt 

Assistant Professor 

Department of Quantitative Methods 

 

Signature_____________________________ 

 

 

Date ___________ 

 

 

 



 
 

 

 

 

I dedicate my dissertation work to my family, whose words of 

encouragement and push for tenacity ring in my earsand they never 

left my side.  

At last, but not least I would like to dedicate this work to “Dr. 

Muhammad Moeen Butt”, most cooperative teacher.

Dedication 



i 
 

 

Acknowledgement 

My first and foremost thank to Almighty ALLAH the Merciful, The beneficent, who 

bestowed me with the ability to complete this work. Next to Him, peace and blessings 

upon His beloved Prophet Hazrat Muhammad (P.B.U.H) who is forever a beacon of 

light and knowledge for humanity as a whole and is an ever inspiration for all the learned 

means. 

I am grateful to the University of Management and Technology, Lahore for providing me 

opportunity to complete my MS. Program. I would like to express my tremendous 

appreciation to my teacher, Dr.  Ahmad Faisal Siddiqui, whose personality provoked 

me to strive for the challenge. 

I am indebted to my supervisor, Dr. Muhammad Moeen Butt, Professor of Statistics, 

University of Management and Technology, Lahore, who has supported and guided me to 

accomplish this task. 

I also owe a favour to my teachers at the Department of Quantitative Methods, who 

encouraged me in my work. 

I am also thankful to my loving parents who constantly persuaded and supported me 

financially to continue my research and higher studies. And lastly I owe my thanks to my 

family and friends for their inevitable support. 

  Madiha Fatima 

 

 

 

 



ii 
 

 

 

 

 

 

SUMMARY 

In this study, Mixture Regression Estimators for single phase sampling under stratified 
random sampling have been proposed, by incorporating the simultaneous use of 
information on auxiliary variables and attributes. The estimators have been proposed for 
three different cases and their mean square errors have been derived mathematically. A 
Simulation study has been done by using simulated data, to check the distribution of 
proposed estimators. This study shows that proposed estimators, seems to follow the 
normal distribution.  An empirical study has also been done by considering two natural 
data sets. Mean square errors (MSE’s) for the proposed estimators have also been 
computed and Efficiency comparisons made with single phase mixture regression 
estimators proposed by Moeen et al. (2012). On the basis of MSE’s computed through 
simulation and empirical studies, it is to be concluded that proposed estimators are more 
efficient than that of estimators proposed by Moeen et al. (2012) for simple random 
sampling. 
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Chapter 1 

1. Introduction 

“Research is to search or investigate exhaustively” (Webster, 1985). It is a brief 

and clear inquiry which is based on the objectives to discover facts and approved theories 

& laws are being altered in the light of new facts. The necessity for statistical information 

appeared to be infinite in modern civilization. One of the most important tools of data 

collection for satisfying such need is sample survey. Incomplete investigation for finite 

population is known as Sample survey.   


