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ABSTRACT 

This paper proposes a ratio-cum-product estimator of finite population mean 
using information on coefficient of variation and coefficient of kurtosis of 
auxiliary variate. The bias and mean squared error of the proposed estimator are 
obtained. It has been shown that the proposed estimator is more efficient than the 
sample mean estimator, usual ratio and product estimators and estimators 
proposed by Upadhyaya and Singh (1999) under certain given conditions. An 
empirical study is also carried out to demonstrate the merits of the proposed 
estimator over other estimators. 
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1. Introduction 

In sample surveys, auxiliary information is used at both selection as well as 
estimation stages to improve the efficiency of the estimators. When the 
correlation between study variate and auxiliary variate is positive (high), the ratio 
method of estimation is used for estimating the population mean. On the other 
hand, if the correlation is negative, the product method of estimation envisaged by 
Robson (1957) is used. Sisodia and Dwivedi (1981) and Pandey and Dubey 
(1988) used coefficient of variation along with the population mean of auxiliary 
variate. Use of coefficient of kurtosis of auxiliary variate has also been in practice 
for improving the efficiency of the estimators of finite population mean. 
Upadhyaya and Singh (1999) and Singh et al. (2004) utilized coefficient of 
kurtosis of auxiliary variate for estimating the finite population mean. Rao and 
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Mudholkar (1967) and Singh and Espejo (2003) motivated authors to propose a 
ratio-cum-product estimator of finite population mean. 

Let )...,,( 21 NUUUU �  be the finite population of size N and y and x be the 
study and auxiliary variates respectively. A sample of size n is drawn using 
simple random sampling without replacement to estimate the population mean 
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of study variate y. 

The classical ratio and product estimators for Y are respectively given by 
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population mean of auxiliary variate is known. 
Sisodia  and Dwivedi (1981) suggested a ratio estimator of population men 

using coefficient of variation xC of auxiliary variate  as  
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Utilizing the information on coefficient of variation xC  and coefficient of 
kurtosis )(2 x
  of the auxiliary variate x, Upadhyaya and Singh (1999) proposed 
the following ratio and product estimators respectively 
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Singh et al. (2004) defined a ratio estimator  using coefficient of kurtosis 
)(2 x
  which is 
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2. Proposed Ratio-Cum-Product Estimator 

The proposed ratio-cum-product estimator of population mean Y  is  

�
�
�




�
�
�

�

�
�
�

�
�
�
�

�


	


	
��	��

�

�
��
�

�


	

	

��
)(
)(

)1(
)(
)(ˆ

2

2

2

2

xCX
xCx

xCx
xCX

yY
x

x

x

x
M  (2.1) 

where �  is a suitably chosen scalar. It is to be noted that for � =1 and � = 0, MŶ  

reduces to the estimators 1
ˆ
UPY  and 2

ˆ
UPY  respectively suggested by Upadhyaya 

and Singh (1999). Thus 1
ˆ
UPY  and 2

ˆ
UPY  are particular case of proposed estimator 

MŶ . 

To obtain the bias and MSE of MŶ , we write  
)1( 0eYy 	�  and )1( 1eXx 	�   such that 0)()( 10 �� eEeE    and  
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Expressing (2.1) in terms of sei
'  we have (i=1,2) 
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where  ))(( 23 xCXCXt xx 
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To the first degree of approximation, the bias and mean squared error of MŶ  
are respectively given as  
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� �� �KtCtCY
n
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Thus the estimator MŶ  with )2/( 3tKK ���  is almost unbiased. It is also 

observed from (2.3) that the bias of MŶ  is negligible for large sample. 

Mean squared error of MŶ in (2.4) is minimized for  
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Substitution of (2.5) in (2.1) yields the asymptotically optimum estimator 
(AOE) for 

Y as 
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Putting (2.5) in (2.3) and (2.4), we get the bias and variance of )(ˆ opt
MY  

respectively as  
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It is clear that mean squared error of )(ˆ opt
MY  is same as that of the approximate 

variance of the usual linear regression estimator )(ˆ xXyylr �	� 
 , where 
̂  is 
the sample regression coefficient of y on x. 

3. Efficiency Comparisons 

Under simple random sampling without replacement (SRSWOR), variance of 
sample mean y  is 

22)1()( yCY
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STATISTICS IN TRANSITION-new series, July 2009 19

and the variance of Ry , Py , SDŶ , SŶ , 1
ˆ
UPY  and 2

ˆ
UPY  to the first degree of 

approximation are respectively given by  
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From (2.4) and (3.1), it is observed that MŶ  is more efficient than usual 
unbiased estimator y  if 
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Comparison of  (2.4) and (3.2) shows that MŶ is more efficient than usual 
ratio estimator 

Ry  
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From (2.4) and (3.3) it is clear that MŶ  would be more efficient than Py  if  
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Comparing (2.4) and (3.4), it is observed that MŶ  is more efficient than 

Sisodia and Dwivedi (1981) estimator SDŶ  if 
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Comparing (2.4) and (3.5), it is observed that MŶ  is more efficient than Singh 

et al. (2004) SŶ  if 
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Comparing (2.4) and (3.6), it is observed that MŶ  is more efficient than 

Upadhyaya and Singh (1999) estimator 1
ˆ
UPY  
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Further, from (2.4) and (3.5), it is seen that MŶ is more efficient than 

Upadhyaya  and Singh (1999) estimator 2
ˆ
UPY if 
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4. Empirical Study  

To analyze the performance of the proposed estimator in comparison to other 
estimators, four natural population data sets are being considered. The 
descriptions of the populations are given below. 

Population-I [Source: Das (1988)] 
The population consists of 278 village town/wards under Gajole police station 

of Malada district of West Bengal, India (in fact, only the villages of town/wards 
which are shown as inhabited and common in both census 1961 and census 1971 
lists have been considered). The variates considered are 

x: The number of agricultural labourers for 1961 
y: The number of agricultural labourers for 1971 
Y =39.0680,         X =25.1110,           yC =1.4451, 

xC =1.6198,         � =0.7213,             )(2 x
 =38.8898 

Population-II [Source: Das (1988)] 
It consists of 142 cities of India with population (number of persons) 100,000 

and above; the character x and y being 
x: Census population in the year 1961 
y: Census population in the year 1971 
Y =4015.2183,       X =2900.3872,           yC =2.1118,  

xC =2.1971,           � =.9948,                   )(2 x
 =48.1567 
Population-III [Source: Cochran  (1977)] 
The variates are defined as follows:  
y: The number of  persons per block 
x: The number of  rooms per block 
Y =101.1,         X =58.80,         yC =0.14450, 

xC =0.1281 ,    � =0.6500,        )(2 x
 =2.2387. 

Population-IV [Source: Pandey and Dube (1988)] 
The population constants are as follows: 
N=20,              n=8,  
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Y = 19.55       X =18.8,               2
yC =0.1262, 

2
xC =0.1555 ,  yx� =-0.9199,        )(2 x
 =3.0613 

Table 4.1. Range of � in which MŶ  is better than y , Ry , py  SDŶ ,  SŶ ,  1
ˆ
UPY  

and 2
ˆ
UPY  

Popu-
lation 

Range of � in which is MŶ  better than 

Opti-
mum 
value 
of �  

y  Ry  Py  SDŶ  SŶ  1
ˆ
UPY  2

ˆ
UPY  0�  

I (0.5, 1.463) (1.004,  .989) (-0.04, 
.1.967) (1.00, .957) (1.00, .972) (.963, 1.00) (0.0,1.963) (0.982) 

II (0.5, 1.759) (0.989,  0.787) (-
0.478,2.737) (1.00, .685) (1.00,1.64) (1,  1.258) (0.0, 2.59) (1.129) 

III (0.5, 1.451) (0.683, 0.803) (-0.149, 2.10) (1.00, .735) (1.00, .761) (0.951,1.00) (0.0,1.951) (0.976) 

IV (0.5, -.670) (0.683, -1.378) (-.064.8, 
.035) (1.00, -.846) (1.00, -.9632) (1.00, -1.17) (0.0,-.1709) (-.0857) 

Table 4.2. Percent relative efficiencies of  y , Ry , py  SDŶ ,  SŶ , 1
ˆ
UPY ,  2

ˆ
UPY  and 

MŶ  or )(ˆ opt
MY  with respect to y  

Estimators Population I Population II Population III Population IV 
y  100.00 100.00 100.00 100.00 

Ry  156.40 8031.10 157.87 23.39 

py  * * * 526.45 

SDŶ  169.57 8077.28 158.10 23.91 

SŶ  178.90 8935.82 161.52 27.27 

1
ˆ
UPY  199.32 8473.89 172.83 32.65 

2
ˆ
UPY  * * * 582.03 

MŶ ( )(ˆ opt
MY ) 208.45 9640.45 173.16 650.26 

*  Data are not applicable. 
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Table 4.2 shows that there is a significant gain in efficiency by using 

proposed estimator MŶ  over unbiased estimator y , usual ratio estimator Ry , 

product estimator py , Sisodiya and Dwivedi  (1981) estimator SDŶ , Singh et al. 

(2004) estimator SŶ   and  Upadhyay and Singh (1999)  estimators   1
ˆ
UPY  and 

2
ˆ
UPY .  

Table 4.1 provides the wide range of �  in which suggested estimator MŶ  

( )(ˆ opt
MY ) is more efficient then all estimators considered in this paper. This shows 

that even if the scalar �  deviates from its optimum value ( opt� ), the suggested 

estimator )(ˆ opt
MY  will yield better estimates than y , Ry , py , SDŶ , SŶ , 1

ˆ
UPY  and 

2
ˆ
UPY . Therefore, suggested estimator MŶ  is recommended for use in practice. 
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