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Abstract: The method of choosing the best boundaries 
that make strata internally homogeneous as far as 
possible is known as optimum stratification. To achieve 
this, the strata should be consbucted in such a way that 
the strata variances for the characteristic under study be 
as small as possible. If the frequency distribution of the 
study variable is known, the Optimum Strata Boundaries 
(OSB) could be obtained by cutting the range of the 
distribution at suitable points. In this paper the problem 
of finding the OSB for a skewed population with 
standard Log-normal distribution is studied. The 
prohlem is then redefined as the prohlem of determining 
Optimum Strata Widths (OSW) and is formulated as a 
Mathematical Programming Problem (MPP) that seeks 
minimization of the variance of the estimated population 
parameter under Neyman allocation subject to the 
constraint that sum of the widths of all the strata is equal 
to the total range of the distribution. The formulated 
MPP tums out to be a multistage decision problem that 
can be approached by dynamic programming technique. 
A numerical example is presented to illustrate the 
application and computational details of the proposed 
method. The results are compared with the Dalenius and 
Hodge's cum f i  method, which reveals that the 

proposed technique is more efficient and also useful for 
a skewed population when the other methods may fail to 
obtain OSB. 

1. Introduction 

When a single characteristic is under study and its 
frequency distribution is hown,  one could determine the 
strata boundaries. The problem was first considered by 
Dalenius(l950). Subsequently many authors attempted 
in this direction. Most of the authors obtained the 
calculus equations for the strata boundaries, which are ill 
adapted to practical computations. Khan et al. (2002) 
formulated this problem as a MPP and developed a 
solution procedure using dynamic programming. They 
worked out OSB to the populations having uniform and 
right triangular distributions. 

as an MPP. The solution procedure using dynamic 
programming technique to solve the MPP is then 
discussed in Section 3 and the computational details of 
the solution procedure are illustrated with a numerical 
example in Section 4. Finally, in section 5, an 
investigation is canied out to compare the results 
obtained by the proposed technique and the cum fl 
method of Dalenius and Hodge's (1959). 

2. Formulation of the Problem 

Let the population he stratified into L strata and the 
estimation of the population mean of study variablex is 
of interest. Let f(x) denotes frequency function and 

x, and x, be the smallest and largest values of x 
respectively. Then the problem of determinmg the strata 
boundaries is to cut up the range, x~ -x, = d (say), at 

intermediate points x 5 x , x such that the 

variance of the stratified sample mean n, = x:=,W,F, 

under Neyman allocation given by 
1 1 

V(jl , )  = - ( ~ i = , ~ , c r ~ )  -Nxz=,~~; is minimum. If 
n 

the finite population correction (Ep.c) is ignored, 
minimize V(.Y,,) is equivalent to minimize 

where, Wh and oh are obtained in terms of houndaq 
points by 

wh = 3 f (x)& and 

where 

If y, = xh - xh_, denotes the width of the h th 

stratum, obviously x:, yh = d . Then, (1) is expressed 

as a function of yh; h = 1,2, ..., L only and the problem 
of determining OSB is reduced to the problem of 
determining OSW. Let f,(y,) =Who,, thus the above 
problem can be stated as the following MPP: 

L L 

Minimize Cf,(y,) subject to xy, = d and 
h=, ,,-I 

In this paper the authors extend the dynamic y, 20;  h=1,2 ,..., L. 

oroerammine annroach to determine the OSB for a Let x follows standard Log-normal distribution with the . - - * A  

skewed population with standard Log-normal parameter cr > 0 .  Then 
distribution under Neyman allocation. Section 2 provides 
the details formulation of the prohlem of finding OSW 
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