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316 5 Sampling for Estimation of Finite Population Quantities
Vian) = (0 385)20'4!89 ) 18 (0.1 15)2 1.0161 1 5 )
=1 19 159) 7 6 a7

0.3483 24
+ 0.5 —(1—-—
o3 25 ( 207)
= 0.00798.

This variance is considerably smaller than the variance of Xsp in a simple RSWOR,
which is

= 29199 49
V{Xso} = 0 = s
= 0.0515.

5.4 Proportional and Optimal Allocation

An important question in designing the stratified RSWOR is how to allocate the
total number of observations, », to the different strata, i.e., the determination of
ni =00 =1,---,k)sothat Z,L, n; = n, for a given n. This is called the sample
allocatlon. One type of sample allocation is the so-called proportional allocation,
ie.,

wp=0W;, #=1,""E (5.21)
The variance of the estimator /2 under proportional allocation is
1 X n
~ ~2 s20 0
Vewpliin) = — 3 Wik, (1- 1)

: N
=1 (5.22)

-26-3)
T on N/’
where

18]
2

3

= Z Widy,,
i=l

is the weighted average of the within strata variances.

We have shown in the previous section that if we take a simple RSWOR, the
variance of X, is
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2
= o n—1
Vsi Xa)==Nl1—
sxmple{ n) "( N—l)
=2
n
=2 (-2,
n N
where
N
=2 2
— Tpie
N N—1 N

k k
- % (l - %) g ‘Via}’i + Z Wilpy, — un)?

i=1

k
= Vieopliin) + - (1= ) 3 Wiloaw, — )™

i=l

This shows that Viimpie{Xn} > Vorop{/ta}: i.€., the estimator of the population mean,
.y, under stratified RSWOR, with proportional allocation, generally has smaller
variance (more precise) than the estimator under a simple RSWOR. The difference
grows with the variance between the strata means, Zf__,, Wilun, — n N)IA Thus
effective stratification is one which partitions the population to strata which are
homogeneous within (small values of o 13;) and heterogeneous between (large value

of Zf-;, Wiy, — uN)Z). If sampling is stratified RSWR, then the variance fiy,
under proportional allocation, is

k
> 1
Veropliin} = ~ ) Wiog,. (5.23)
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L1012 D1VIMNTI DIHINT XTIHN MPT MY YN NNVIAN VDN OY MTTIINDIN
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DN NNIYD INA DINN VIDY VTN 99T M2, 0099010 DY WX Y9I NP
PNN XTIN IDIND TOIIN XT 22YNY OIXMIPYN IMI DY OUNN PR OV NIPpHNI - .10.4
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NPVISN NNN MIPNY 15 NMIPN - XIN NPXN OPAD DY MIVYPNNY DWW TITH
NPV NN MYIN (Y19 NNVIN)
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