Let,

Also let,

Yiis

Yiitanys

J}Ji(m):

y.‘i(Nj.M);

EFFICIENCY OF STRATIFICATION IN
\r\ SUB-SAMPLING DESIGNS FOR THE RATIO

METHOD OF ESTIMATION

By V. K. MOKASHI
Institute of Plant Industry, Indore

‘ SUKHATME (1950 a, b and 1954) has worked out the efficiency of stratifica-

o tion in sub-sampling designs using the sample. estimate. A ratio esti-
{ " mate may be used when supplementary information is available. .Based
/ on Sukhatme’s approach, formule are developed in the present paper
for determining the efficiency of stratification for the ratio method of
estimation in sub-sampling designs.
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P be the corresponding sample mean so that
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yni = 2 yh(m) ' (4)
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Iam be the population mean so that

Ym = X -N:'J_’N,M - )
s be the corresponding sample mean so that
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Yn = — 2 ]V:iynj (6)

The expressions for another variate ‘ x° follow similarly.

The estimate of the ratio of y to x is given by
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and the variance of 7, is given by
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The variance of j, is given by Sukhatme (1954) as
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where - )
P; is the weight of the jth stratum,
and
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Expressmns for V(%,) and cov. (%,),) follow similarly. The estimates
for ¥V (9,) and V (X,), without stratification, have been worked out by
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Sukhatme (1954). In order to find out the efficiency of stratification
for the ratio estimate, it is necessary to work out the formula for the
variance of ratio without stratification and compare it with“that given
by (8) with stratification. We are therefore concerned with estimation
of cov. (,%,) without stratlﬁcatlon Covariance without stratification
is given by

‘,:COV. (J_)nfn)U.S.= ﬁ - _) (MP)D .
o , I\ MPyw
S +( ) B2 o
- where ¢ U.S. 3 stands fo1 unstratlﬁed’ and A

(M.P.), = meaii products between: 1Ist stage unil.means in the
population;

P o :
— _.___—N 1 P2 _(yi(M)xi(M, — xNMyNM)__.,‘-‘ (1 1)

and

(M.P) w = the mean ‘product between second stage units within
Ist stage ‘units in the whole population.

= Far= E l{ Yaxa — FuanFiom) (12)

We want an estimate of (M.P.),., We have ffom an
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We want to estimate the secorid and third- terms -in (13). Now,
we have
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or

Est. Sy = Jugfy — ~n‘, - —)(MP),b
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or

Bst. X N, % Sy = 5 Ny Sy 3y — E N, (— — §,) (L.P)
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Now
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Subtract (15) from (14), and we get
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Now from (1'3) we get
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Substituting the value of (M.P.), as obtalned from (17) in (10), we get
the value of covarlance of X,, 7, without_stratification.

If P;=N,/N, Sukhatme (1954) has estimated the difference between
variances without stratification and with stratification as,

N—n

Est. [VO—)n)U.S._V(J;u)S]: T) 2 P (ynz - .]_"ns)zl

— — e

k[.Pj P2 N_n.l.Pf(l P):I
n; N_ln n;

»? (18)

Similar expression follows for x. Estimated difference between - co-
variance -(p,%,) without stratlﬁcatlon and with stratification can be
expressed as,

- - N —
Est. [COV' (ynxn)U.S._Cov' (ynxn)s] (N‘l) 2 P (xnj.}m xnvn)
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J
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The estimated difference between the variances of a ratio without
stratification and with stratification can be expressed as

V (Pus. — V Ps
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+ Xy

n; 4

N—n _ P2 N—n 1P;(1-P)
_ 2 n (N 1) Z-P (xmy1u_'xnsyns)+2[ N—I n \] (MP )]b}

XysVym
(20)
SUMMARY

In two-stage stratified random sampling supplementary mforma—
tion is sometimes available on the sub-units and can be used to estimate
that ratio of the two characters y and x. Following Sukhatme (1950 q,

b and 1954), who has worked out the efficiency of stratification for a -
single variate, formul® for determining the efficiency of stratification
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for. the ratio method of estimation in two-stage sampling from each
stratum, have been derived and are given in the .present article.
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