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Abstract 

 

In this paper, ranking and selection approach of Shanthi S. Gupta (1962) is used to 

select a subset of stock market populations containing the population with the smallest 

variance, i.e., volatility. Let kTTT ,...,, 21  be a k given normal population of stock 

market return with unknown volatility 
22

2

2

1 ,...,, k  respectively, where each

0
2
i  and with all means known or all means unknown. Using the procedure R, the 

volatilities are ranked to get a subset from k populations which include the best 

population, i.e., one with the smallest volatility. 

 

Key words Ranking and selection, procedure R, variance, stock market return, 

volatility. 

 

 

1.Introduction 

In recent times, the issue of volatility and risk have become increasingly important to 

financial practitioners, market participants, regulators and researchers. As the world’s 

financial system has become more unstable, it is important for a cautious investor to 

predict the volatility and best investment. 

Suppose we want to compare k stock market return data populations k ,...,, 21  with 

the same underlying distribution where each population i  is characterized by the 

same population parameter i . ][]2[]1[ ... k   denote the true, unknown ordering 

of the parameters. The goal is to select the best population, where the best is decided 

in terms of  , the population parameter of our interest. 

Gupta and Sobel[1962], has given a multiple decision approach to the problem of 

selecting a subset from k given normal populations which includes the best 

population. The population variances are unknown and the population means may be 

known or unknown. Based on a common number of observations from each 
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population, a procedure R is defined, which selects and assigns ranks for the unknown 

population variances and finally gives a best population with smallest variance. 

This paper is organized as follows. Section 2 gives the procedure R. In section 3, the 

financial data sets from S&P 500, DJIA, Oil Companies, spectrum and mobile 

companies, whose closing prices ranging from 03.06.2014 to 14.08.2014, are 

considered for the ranking purpose and they are ranked using the Procedure R. 

Section 4 gives the conclusion. 

 

 

2. The procedure R [Gupta &Sobel 1962] 

Let k ,...,, 21  denote k given normal populations with unknown variances 

22

2

2

1 ,...,, k  respectively, where each 0
2
i , and with all means known or all 

means unknown. The ordered variances are denoted by 
2

][

2

]2[]1[ ... k   

(equalities being allowed for mathematical convenience). It is assumed that there is no 

a priori information available about the correct pairing of the k given populations and 

the ordered scale parameters 
2

][i . 

The population with variance equal to σ[1]
2
 is called the best population. The goal is to 

select a subset of the k populations containing the best population. Any such selection 

will be called a correct selection. Then the problem is to find a rule R such that for a 

pre-assigned probability P
* 

P(correct selection / R) ≥ P
*
regardless of the true unknown values of the population 

variances. It is assumed that the same number of n observations will be taken from 

each population. 

From each population i , i = 1,2,…,k we take n observations and if the mean i  is 

known, we compute the statistic 



n

j

iiji x
n

s
1

22
)(

1
 , i = 1,2,…,k which, when 

multiplied by 
2


 (here n ) has the 

2 distribution with  degrees of freedom. If 

the population means are unknown then we use 






n

j

iiji xx
n

s
1

22
)(

1

1
and the values 

of   is taken as n-1. These statistics si
2
, 

i = 1,2,…,k from a set of sufficient statistics for the problem and the rule R depends 

only on these statistics. 

Let the ordered values of the k observed sample variances si
2
(i=1,2,…,k), all based on 

a common number  of degrees of freedom, be denoted by 
2

][

2

]2[

2

]1[ ... ksss  . 

The procedure R is then defined as follows: 

 

Procedure R: 

Retain i  in the selected subset if and only if 
c

s
s i

2

]1[2
 , where c (  ,k, P

*
) is a 
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constant with 0 < c ≤ 1 which is determined in advance of experimentation. The 

constant c is chosen to be the largest value which satisfies the basic probability 

requirement P(correct selection / R) ≥ P
*
 for all true configuration 

),...,,(
22

2

2

1

2

k  . Tables of c values for  =2(2)50, k=2(1)11 and P
* 

= 0.75, 

0.90, 0.95 and 0.99 are given in appendix(Gupta&Sobel,1962). These c values can 

also be regarded as percentage points of a smallest studentized 
2  statistic. 

 

 

3. Data Analysis 

The data used in this study consists of daily closing prices ranging from 03.06.2014 to 

14.08.2014 of S&P 500, DJIA, Oil Companies, Spectrum and Mobile companies The 

data are obtained from the web page www.yahoofiance.com. The stock market return 

is calculated using the formula, 
1

ln



t

t
t

p

p
r ,where 

t
p and 

1t
p


 refer to the level of 

index at date t and t-1 respectively. 

 
Daily returns ranging from 03.06.14 to 14.08.14 
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Table 3.1 Dowjones Industrial Average (DJIA) 

 

Company 
ir (mean return) 





51

1

22
)(

50

1

j

iiji rrs  Ti = 
2

is  

AA -0.000846 0.000150 0.007513 

AXP -0.000151 0.000207 0.010353 

BA 0.000654 0.000230 0.011509 

BAC 0.001463 0.000204 0.010239 

CAT 0.000070 0.000130 0.006518 

 

c (50,5,0.95) = 0.5345 

012195.0
5345.0

006518.0]1[


c

T
 

 

Applying the procedure R, from the above table values we find that the population in 

the selected subsets have iT  values 0.006518, 0.007513, 0.010239, 0.010353 and 

0.011509. The best population is corresponding to Dow CAT, where the best is 

decided in terms of volatility. 
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Table 3.2 Standard & Poor 500 

 

Company 
ir (mean return) 





51

1

22
)(

50

1

j

iiji rrs  Ti = 
2

is  

CSCO 0.001545 0.000080 0.004012 

SU -0.000373 0.000072 0.003610 

POT -0.005976 0.001003 0.050196 

MCD 0.001371 0.000153 0.007658 

WMT 0.000183 0.000052 0.002614 

 

004891.0
5345.0

002614.0]1[


c

T
 

Applying the procedure R, from the above table values we find that the population in 

the selected subsets are those having iT  values 0.002614, 0.003610 and 0.004012. In 

terms of volatility, the best population is corresponding to S&P WMT. 

 

Table 3.3 Oil Companies 

 

Company 
ir (mean return) 





51

1

22
)(

50

1

j

iiji rrs  Ti = 
2

is  

MRO 0.001133 0.000146 0.007282 

OIL -0.001449 0.000084 0.004210 

OL -0.001517 0.000102 0.005110 

UCO OIL -0.002666 0.000308 0.015421 

ETO(USO) -0.001364 0.000073 0.003673 

 

006871.0
5345.0

003673.0]1[


c

T
 

From the above table we select the populations with 0.003673, 0.004210 and 

0.005110 as iT  values. The population corresponding to ETO (USO) is the best. 

 

Table 3.4 Spectrum 

 

Company 
ir (mean return) 





51

1

22
)(

50

1

j

iiji rrs  Ti = 
2

is  

PYSAX -0.000187 0.000045 0.002283 

RPSIX 0.000000 0.000001 0.000066 

SPB 0.002269 0.000112 0.005577 

SPGZ 0.134679 0.925071 46.25352 

SPPI 0.000417 0.000627 0.031345 
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000123.0
5345.0

000066.0]1[


c

T
 

From the above table values we find that the only one population selected is RPSIX 

corresponding to the value 0.000066. 

 

Table 3.5 Mobile 

 

Company 
ir (mean return) 





51

1

22
)(

50

1

j

iiji rrs  Ti = 
2

is  

CHL 0.003229 0.000094 0.004712 

GLUU 0.007804 0.002247 0.112337 

MBLY 0.003676 0.002408 0.120403 

MBT 0.000114 0.000286 0.014285 

NQ -0.003416 0.007596 0.379806 

 

008816.0
5345.0

004712.0]1[


c

T
 

From the above table values it is obvious that the population selected is the singleton 

subset CHL with iT  value 0.004712. 

Once again the procedure R is used to obtain the best population among the selected 

populations in the previous steps. 

 

Table 3.6 

 

Company 
ir (mean return) 





51

1

22
)(

50

1

j

iiji rrs  Ti = 
2

is  

CAT 0.000070 0.000130 0.006518 

WMT 0.000183 0.000052 0.002614 

ETO(USO) -0.001364 0.000073 0.003673 

RPSIX 0.000000 0.000001 0.000066 

CHL 0.003229 0.000094 0.004712 

 

000123.0
5345.0

000066.0]1[


c

T
 T[1] / c = 0.000066 / 0.5345 = 0.000123 

It is found that the population RPSIX giving the value 0.000066 for iT  is the best with 

minimum volatility. 

 

 

4. Conclusion 

In this paper, the procedure R is used to to rank the volatility for the DJIA, S&P 500, 

Oil, Spectrum and Mobile indices. Each population has sub populations. The sub 
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populations are ranked according to their volatility and the best sub population from 

each population is selected. Considering the resultant sub populations as main 

populations, using R procedure, the best population in terms of minimum volatility is 

obtained. On the basis of selection, a suitable proportion of investment can be decided 

by an investor according to his / her expectation 
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APPENDIX 

 

 



A Ranking And Selection Approach For Volatility In Financial Market 3119 

 

 



3120  R.Seethalakshmi et al 

 

 

 

 

 

 

 

 

 

 

 

 


