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36 5 Sampling for Eatinmtion of Finite Popudation Guanzities
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This vartance is considerably smatier than the variance of $3qin a simple REWQOR,
wiiich is

o 29109 49
Vil =g (1 55

= 00513,

54 Proportional and Optimal Allecation

An important question in designing the stratified REWOR is how 1o allocate e
lotal numiber of observations, #, 1o the different strata, i.e., the determination of
gz i =1,  Eysothat Z‘fm, g = n, for g given & This is called the sample
alloeation, One type of sample allocation is the so-called sroportional aliocation,

ia.,
wi=aW, i=10,-.- k& (521
The variance of the estimater [ under proportiona! allocation is
&

- f 3§ i
Vot = — 3 wiaf (1 - 20)

2

o

(£

{522}

_ % -2
~f¥( A

where
i
=1 2
T = Z W Fryy e
i=sl
is the weighted average of the within strata vatiancos.

We fave shown in the previoas section that if we fko a simple RSWOR, the
variance of Xy, is
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where

gz
N

in farpe-sized popuiations, g‘% and 5§ are very close, and we can wrile

i’“:mp!f: (1 -

.:—..;2-(3 m»j-i;) {Z&% 4’;%: -f—v %%fg,m% — iy} }

FE :—1

= Vepliin] + = (’1 -=) E Wi, — ien )’

fumd

This shows that V! X Vap[f2 a4} Lo, the estimutor of the pupulation mean,
e, Under steatified R‘SW@R with proportioaal allocation, generafly has smaller

varignoe (more grecise) than the estimator under a stinple RSWOR. The difference
argws with the variance between the sirafz moans, E:_{ Wilsta — w5, Thus
effective stratificalion is one which ;mrizu ons the population o strala which are
homaogeneous within (smail vajues of gv }and heterogencous Detween (large value

of ““5‘_§ Wilpw, — ¥ I sampling is stratified REWR, then the variance fiy.
under g&mg@aﬁmﬁaﬁ ailecation, is

k
. i ST
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