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 دراست مقارنت نمقدراث اننسبت

طشٚمح انرمذٚش تانُسثح تٍٛ يرغٛشٍٚ ال ذؼرثش َٕػاً يٍ إَٔاع انًؼاُٚح اإلحرًانٛح ٔانرٙ ذرًصم فٙ 

انطثمٛح, ٔانًؼاُٚح انًُرظًح ٔانًؼاُٚح انؼُمٕدٚح ٔإًَا ْٙ  انًؼاُٚح انؼشٕائٛح انثسٛطح, ٔانًؼاُٚح انؼشٕائٛح

إسهٕب نهرمذٚش يٍ خالل طشق انًؼاُٚح اإلحرًانٛح انساتك ركشْا تٓذف صٚادج دلح انرمذٚشاخ نًؼانى 

انًعرًغ انًخرهفح. يصالً, إرا كُا َشغة فٙ ذمذٚش يعًٕع انٕصٌ انًرٕلغ نًحصٕل يؼٍٛ يضٔع فٙ ػذج 

ك لثم ظًغ انًحصٕل, ٔكاٌ نذُٚا انمٛى انفؼهٛح إلَراض ْزِ انًضاسع يٍ ْزا انًحصٕل يضاسع يخرهفح ٔرن

فٙ انؼاو انًاضٙ, فإَّ يٍ انضشٔس٘ اإلسرفادج يٍ ْزِ انًؼهٕياخ انساتمح اإلضافٛح فٙ انرمذٚش نًؼانى 

 انًعرًغ تإسرخذاو إسهٕب انُسثح تٍٛ يحصٕنٙ انًٕسًٍٛ.

 interestيفشدج )غٛش يؼهٕيح انمٛى( ػٍ ظاْشج يا )  Nنٛكٍ نذُٚا يعرًؼاً ٚركٌٕ يٍ 

variate ٔنُشيض نمٛى يفشداخ انًعرًغ نٓزِ انظاْشج تانشيٕص )NYYY ...,,, . َٔفشض أٌ نذُٚا 21

( ػٍ ظاْشج أخشٖ فٙ ْزا انًعرًغ يشذثطح إسذثاطاً ٔشٛماً auxiliary informationيؼهٕياخ ساتمح )

NXXXانظاْشج يحم انذساسح, ٔلٛى يفشداخ انًعرًغ نرهك انظاْشج انصاَٛح ْٙ ت ,...,, . فإَُا َُؼشف 21

R َٙسثح انًرغٛشٍٚ يحم انذساسح ٔانرٙ ذرغٛش لًٛرًٛٓا يٍ ٔحذج إنٗ اخشٖ( كًا ٚه( 

X

Y

X

Y
R   

كٌٕ  تزنك ٚ ٔXRYXRY  رٙ , يٍ يؼشفةح لًٛ ٔ .XX فح لًٛرةٙ , كٍ يؼش يح, فإَةّ ًٚ , انًؼهٕ

YY سثح  , عى Rإرا اسرطؼُا ذمذٚش انُ يٍ انح سٛطح  ُح ػشٕائٛح ت سحة ػٛ ذى  فإرا   ,n  ٙف سثح  فإٌ انُ

انؼُٛح ْٙ 
x

y
R ˆ ٔٚكٌٕ ذمذٚش يرٕسظ انًعرًغ .XRY ˆˆ  ٔذمذٚش انمًٛح انكهٛح ,XRY ˆˆ . 

انغشض يٍ طشٚمح انرمذٚش تانُسثح تٍٛ يرغٛشٍٚ ْٕ انحصٕل ػهٗ صٚادج فٙ انذلح تاالسرفادج يٍ 

iiٔظٕد االسذثاط تٍٛ  xy  Ratioفٙ ٔلد ساتك فإٌ طشٚمح انُسثح ) iyلًٛح  ix. ٔإرا كاَد ,

method ٙذسرخذو انؼُٛح نرمذٚش انرغٛش انُسث )XYR /  انزٖ حذز يُز رنك انٕلد. ٔتضشب ذمذٚش

xyانرغٛش انُسثٙ,  ًؼشٔف فٙ يُاسثح ساتك, َحصم ػهٗ ذمذٚش نًعًٕع انًعرًغ ان Xتانًعًٕع  /

 فٙ انٕلد انشاٍْ

 Various Types ofإٌ انٓذف يٍ ْزِ انشسانح ْٕ ػشض االشكال انًخرهفح نًمذساخ انُسثح )

Ratio Estimators( ٔإلرشاغ يمذساخ َسثح ظذٚذج ,)A New Ratio Estimators نرمذٚش يؼانى )



( ػٍ يؼانى auxiliary informationك تاإلسرفادج يٍ انًؼهٕياخ انًراحح )انًعرًغ يحم انذساسح, ٔرن

 انًعرًغ انًشذثظ تانًعرًغ يحم انذساسح.

ذركٌٕ ْزِ انشسانح يٍ استؼّ اتٕاب. ٚرضًٍ انثاب األٔل ػهٗ يذخالً نهذساسح, تًُٛا ٚحرٕ٘ 

انصانس ذى ػشض األتحاز انثاب انصاَٙ ػهٗ ذؼشٚفاخ نهًصطهحاخ انًسرخذيح فٙ انشسانح. ٔفٙ انفصم 

 A New Ratioانساتمح انًٓرًح تًٕضٕع انشسانح. ٔفٙ انثاب انشاتغ لًُا تإلرشاغ يمذاسخ َسثح ظذٚذج )

Estimators( ٔرنك تإسرخذاو انًؼهٕياخ انساتمح )auxiliary information ػُذيا ذكٌٕ ٔحذاخ )

 of the population possessesانًعرًغ انًشذثظ تانًعرًغ يحم انذساسح ذحًم صفح يؼُٛح )

attribute thi ٘ٔتاإلضافح إنٗ رنك ذى ػًم يماسَاخ تٍٛ انًمذساخ انعذٚذج ٔانًمذساخ االخش ,)

انساتمح. ٔفٙ َٓاٚح انشسانح ذى ػًم يالحك ذحرٕ٘ ػهٗ انعذأل انرٗ ذرضًٍ َرائط انذساسح انؼذدٚح انرٗ 

انرٗ   Mathcadتاإلضافح إنٗ كم تشايط  Mathcad (2001)إلحصائٛح ذى إظشاؤْا تإسرخذاو انحضيح ا

 ذى ذُفٛزْا فٗ ْزِ انشسانح. 
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Chapter I 

Introduction 

First it is important to understand that ratio estimate is a method of 

estimation, and not a method of selecting samples. The method of selecting 

sample are simple random sampling, stratified random sampling, systematic 

random sampling and cluster random sampling. 

Ratio estimators are widely used for estimating the population mean or 

total of variate of interest, Y , by using prior information on auxiliary variate, 

X , which is correlated with Y . In practice, ix  is often the value of iy  at some 

previous time when a complete census was taken. The aim in this method is to 

increase precision by taking advantage of the correlation between ii xandy . 

The population total X  of the auxiliary variate x  must be known. If ix  is the 

value of iy  at some previous time the ratio method uses the sample to estimate 

the relative change 
X

Y
 that has occurred since that time. The estimated relative 

change 
x

y
 is multiplied by the known population total X  on the previous 

occasion to provide an estimate of the current population total. If the ratio 
i

i

x

y
 

is nearly the same on all sampling units, the value of 
x

y
 vary little from one 

sample to another, and the ratio estimate is high precision. 

There is a considerable amount of literature on modified ratio estimators 

using known parameters of the auxiliary variate. Sisodia and Dwivedi (1981) 

suggested ratio estimator using coefficient of variation of auxiliary variate. 

Singh and Kakran (1993) proposed ratio estimator using coefficient of kurtosis 

of auxiliary variate. Naik and Gupta (1996) suggested ratio estimator using the 
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population proportion. Recently, Singh et al. (2008) introduced some ratio 

estimator adapting to Kadilar and Cingi (2004), and Kadilar and Cingi (2006c). 

The objective of the thesis is to propose some new ratio estimators for 

estimating the population mean. Theoretically, we obtain the mean square error 

( MSE ) of all proposed ratio estimators and compare them with each other. The 

theoretical results are supported by a numerical illustration using Mathcad 

(2001) statistical package. 

This thesis is organized as follows: Chapter I is an introduction to the 

thesis, chapter II is devoted to some important definitions and notation for the 

thesis, chapter III is concerned with sampling techniques, chapter IV is 

assigned for literature review of the previous researches that include the 

modified ratio estimator using the known parameters of the auxiliary variable. 

Finally, in the last chapter we propose a new ratio estimators using information 

on auxiliary attribute and compare them with each other. In addition, all the 

tables which contain the results of the numerical studies are included in 

appendix A and all the Mathcad (2001) statistical package are included in 

appendix B.  
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Chapter II 

Definitions and Notation 

This chapter is concerned with some definitions and notation that will be 

needed in the present thesis. 
 

The statistical inference is a type of decision making based on 

probability that deals with drawing conclusions about the population 

parameters based on the sample data. The population of it arises when we wish 

to make generalization about population parameters when only a sample data 

will be available. Once a sample is observed, the main concern is not only the 

particular data set, but also with what can be inference about the population, 

based on the information extracted from analyzing the sample data. Mainly 

statistical inference has two main branches, the theory of estimation and the 

theory of testing statistical hypothesis. The theory of estimation aims to obtain 

an estimate of the unknown true value of a parameter along with                            

a determination of its accuracy. On the other hand, the theory of testing 

statistical hypothesis is concerned with the question of whether a sample is 

consistent with some stated hypothesis or not. In other words, it may be used to 

examine whether the sample data support or contradict the investigator’s 

conjecture about the true value of the parameter [Mendenhall et  al. (1981)]. 

One of important in statistical inference is the estimation of unknown 

parameters which is useful in making inferences about the population. There 

are two kinds of estimates for parameters in common use. One is called a point 

estimation and the other is called an interval estimation. 

 

Definition (2.1): Point estimation 

It is a number obtained from computation on the observed values of the 

random variable serves as an approximation to the parameter. 
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Definition (2.2): Interval estimation  

It is an interval determined by two numbers obtained from computations 

on the observed values of the random variable that is expected to contain the 

true value of the parameter in its interior.  

Generally, suppose that there is a phenomenon in population that can be 

described with random variable X  with a known probability density function 

and depends on parameter or some parameters  . This parameter is constant 

but unknown; it should be estimated according to a random sample nxxx ,...,, 21  

with size n  taken from any population. This means that the search for statistic 

 nxxxtT ,...,, 21  which is an estimator of the unknown parameter, like any 

statistic, is a random variable. If one will draw many samples and calculate an 

estimate of the parameter   from each sample, one would probable obtain 

many different estimates for  . An estimator therefore has a sampling 

distribution characterized by various properties, such as location and 

dispersion. These properties generate a number of different ways to interpret 

the notation of accuracy and therefore play an important role in the criteria that 

make one estimator preferable to another.  

 

Method of Moments 

 The method of moments is the oldest and often the most convenient for 

estimating the model parameters. Chernoff and Moss (1974) stated that this 

method of estimation is called also the analogue method which consists of 

estimating a parameter or a property of a probability distribution by the same 

property of the sample. However, it is frequently called the method of moments 

because it is understood that, whenever possible, the parameter should be 

estimated by using moments and the lowest order moments that are convenient.  

   

Definition (2.3): The Moments Estimators 

 Let nxxx ,...,, 21  be a random sample from a population whose density 

function involves k  unknown parameters k ,...,, 21 . The moments estimators 
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k ˆ...,,ˆ,ˆ
21  of k ,...,, 21  respectively are the solution of the simultaneous 

equations. 

 )...,,,()...,,,( 2121 krnr Mxxxm  ,                kr ...,,2,1 . 

where rr Mm ,  are the sample and population moments respectively. The 

method of moments consists of equating 1m  with 1M , 2m  with 2M  and so on, 

until enough equations are obtained to permit a solution in terms of  , the 

parameter being estimated. The method of moments was used extensively for 

many years and their estimators have in general, only simplicity in its 

calculation where it is not difficult in most cases to find a moment estimator. 

However, this method cannot be extend simply to any situation where if we 

desire to estimate simultaneously several parameters or if the formulas for the 

population moments are complicated or not known, the method of moments 

will not be easy to apply. 

 

(2.1) Some Properties of Point Estimation 
 

Various statistical properties of estimators can thus be used to decide 

which estimator is most appropriate in a given situation, which will expose us 

to the smallest risk, which will give us the most information at the lowest cost, 

and so forth. Here the properties of point estimator which are unbiasedness 

efficiency, consistency and sufficiency will be reviewed. 
 

(i) Unbiased Estimator 

An estimator T  is said to be an unbiased estimator of a parameter   if 

the expected value of the sampling distribution of T  is equal to parameter  , 

for any sample size, Larsen (1981) gave the following definition. 
 

Definition (2.4): Unbiased ness 
 

Let nxxx ,...,, 21  be a random sample from  ;xf , an estimator 

 nxxxtT ,...,, 21  is said to be unbiased for   if   TE , for all 

 ,otherwise, it will be biased.  
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The bias of T  is defined by  )()( TETbias . Intuitively if T  is an 

unbiased estimator for  , then the distribution of T  is centered at  , and there 

is no persistent tendency to under or overestimate  . 
 

Definition (2.5): Mean Square Error 
 

Let nxxx ,...,, 21  be a random sample of X , whose probability density 

function depends on an unknown parameter  , and let T  be any statistic then 

the mean square error ( MSE ) of T  is 
 

.)]([)(

])[()(

2

2

TbiasTVar

TETMSE



 
                                               

 

(ii) Efficient Estimator 

In general, there may be several unbiased estimator of a parameter   for 

samples of any size. If 1T  and 2T  denoted two unbiased estimators for the same 

unknown parameter  , then, 1T  is said to be more efficient than 2T  if 

   21 TVarTVar  , Larsen (1981) gave the following definition: 

 

Definition (2.6): Efficiency   
 

Let 1T  and 2T  be two unbiased estimators for unknown parameter   

with variances  1TVar  and  2TVar  respectively, then 1T  will be more efficient 

than 2T  if.    21 TVarTVar   Also, the relative efficiency of 1T  with respect to 

2T   will be defined as the ratio    12 TVarTVar . 

In the case of unbiased estimator, if there is one estimator from those 

unbiased estimators has the minimum variance then it is called the most 

efficient, that is to say, if there was a statistic T  has the following properties: 

(1) T  is unbiased estimator of the unknown parameter  . 

(2) T  has minimum variance from all the unbiased estimators of the unknown 

parameter  . 

Then, T  is called the minimum variance unbiased estimator  MVUE  and the 

variance of this estimator T  is the same as the following Cramer-Rao 

Inequality 
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2

22 ;ln

1

;ln
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 xf
En
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En

TVar                          

where  ;xf  is the value of the population density at X  and n  is the size of 

the random sample. 
 

(iii) Consistent Estimator 
 

Suppose that X  is a random variable with probability density function 

 ;xf  and depends on unknown parameter  . If nxxx ,...,, 21  is a random 

sample of size n  from NXXX ,...,, 21 , then the statistic nT  is a consistent 

estimator of the parameter  , if as the sample increase it is expected that nT  

approaches to the parameter. Mendenhall et al. (1981) gave the following 

definition: 
 

Definition (2.7): Consistency 
 

The estimator nT  is said to be a consistent estimator of the parameter   

if, for any positive number   

  1lim 


n
n

Tp , 

or, equivalently,   

  0lim 


n
n

Tp . 

This means that the statistic nT  is a consistent estimator of the parameter   

when expected that the sampling distribution of nT  should become increasingly 

concentrated around the true parameter value  . 

 

Theorem (2.1) 
 

If nT  is an unbiased estimator of the parameter   and 

   nasTVar n 0 , then nT  is a consistent estimator of   [ Mendenhall et 

al. (1981) ]. 

 

 


