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. A NOTE ON A PRINCIPLE OF OBTAINING
EXPANSION FACTOR IN MULTI-STAGE
 SAMPLE SURVEYS

By

DoMINGO C. ALONZO!

Multl stage sample surveys admit several variants of sam-
ple s1ze or fraction at each stage. With each variant there'
may be moxe than one choice of expansion factor to estimate a
fational total or mean. After sample fractions and mode of
sampling (probability of selecting each sample unit) have been
decided, the practical choice for mode of expansion usually lies
between an unbiased linear estimator and a biased estimator
which may have lower mean square error but whose bias may
be uncertain.  With a sample design such that one may be con-
fident that bias will be less than an acceptable fraction of the
samplmg standard error the biased estlmate may be preferred
on account of its potentlally greater prec1s1on Usually how-
ever such estimators require knowledge of the total number of
sample elements per stratum as well as in each observed sub-
sample unit. Such information is . not at present known for
the Philippines- (with adequate precision). Consequently the
Philippine Statistical. Survey of Households (PSSH) has chosen
to use the unbiased estimator.

A typical sample design used in the Philippines has three
sample stages w1th1n strata. For instance, from each stratum
sample towns are selected at random and from each selected
sample towns sample barrios are also selected at random. Then
from each selected sample barrio a’ proportion of households
are selected for the observation of the characteristic under
stu‘dy. We use. the following notation for any single stratum.
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T (t) = total (sample) number of towns in the stratum

Bi. (b)) = total (sample) number. of barrlos in. the ith
san\lple town

Hy (hy) = total (s.ample) number of households in the
lJth barrio

= = probability of selection in sampling (with replace-
ment) for‘\ the ith town! -

my = probabilit;‘r of selecting the jth sample barrio within
the ith sample town

So far, in the Ph111pp1ne surveys the selectlon of households

within sample barrlos has always been such as to produce s1mplej
(equal probab111ty) samples, usually systematic. The unblased'

estimator for the stratum total is then

i .

We W1ll consider here\spemﬁcally probab111t1es proportlonal to

either area or population. Cons1der1ng the case of the. PSSH
where, the sample towns in the first stage were selected .pro-
portlonal to their populatlon and sample barrios were selected

w1th equal probability, {the unb‘ased estlmator for the stratum.

total (1) becomes \

: . N 1 | Ps | Hu .
(\2.:). | X T - \ SR E Ty E X
_ E E L Py B, P/B Hy\ ¢
- - t * P b hy hij ok

The capltal letters are flxed for the populatlon bemg sampled
the lower case letters arelat our disposal when choosmg a sam-

|
ple design. If sample sizes be chosen arbitrarily, the X is
laborious to compute ‘But the sample sizes- can be choSen- s’oi

1 Samplmg with replacement greatly 51mp11f1es matters when ™ (m,)-

are varlable When simple random sampling (equal probabllxtles of selec-

tion) is:used replacement glves no advantage and .can only increase the'

sample variance. . Sampling without replacement . should then. be used..
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that the factor inside the parenthesis in: (2)~is 4 constant and
can be taken outside the summation signs to give

. t=x333x

A sample so arranged is said to be self-weighing,

A suitable value of R must be determined to conform with
available resources for cqnducting the survey. From the con-
sideration of cost, administrative convenience and what is known
about variability within and between each sample stage we may
be -able to fix tentatively the.approximate sizes wanted for t,
b-and h. . Substitution of the average values of these, and of
the capital letters may be used to indicate approximately an R
which is feasible, i.e.

1 H
(3) R ~ _t_ i -}jl
(fi will not be known exactly, but to the degree of approxima-
tion an estimate from an earlier survey will suffice).

In the. PSSH it has been customary to fix b, as constant
for all sample towns and-t as: .constant for all strata. The re-
quired sample fraction for households within any town to pro-

H| ror
[=ilve]]

duce a self-weighing sample. is then given by

hu '__ 1 Ps B| .

(Note that barrio fraction is mdependent of J, i.e. is constant
for all barrios in a given town but varies from all barrios in a
given town but varies from town to town).

In the PSSH the number of sample towns per stratum, the
number of sample barrios per sample town and the expected
number of sample households were fixed at 5, 2 and 10, respec-
tively, after considering allowable cost, administrative con-
venience, expected precision and the mode of computation. The
average values of P,, P;, B; and H, as computed from available
sources are as follows:

588,174
14,049
14

144
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Then. from (3), we have -

1 588,174 '14"144

For convenience the expansion factor R was decided to be

850, and from (4) TI— were then flxed such that .
ij
hy | 1 . P B
H;, T 5 ° P, .2.850

I am grateful to Professor H. Fairfield Smith for the help-

ful suggestions and comments I recelved from him in the. pre-
paration of this note. - \
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