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ABSTRACT
Sampling is a branch of Applied Statistics. It is the most important

topic in the scientific research. Statistical researches are broadly divided
into two: researches based on sampling and those which do not consider
sampling. A research, which is not based on sampling, is used when a
researcher is not familiar with the observations of population under
study, he cannot choose a sample to represent this population. On the
other hand a research which is based on samples is used when the
researcher knows a lot of information about the population which is turn
helps him to choose the right samples that can well represent the

population.

The sampling method is known since the older days. A common man
in his daily life uses it without knowing that it is scientific method and it

may lead to correct conclusion if it is based on correct grounds.

In order for our reasoning to be precise and correct we should
consider the method by which to choose this part. The sampling system
used should reflect the different strata of the population. The choice of
samples is not merely using a part of population rather than a sample. It
is based on rules drawn from statistical theories that are based on
probabilities theory and many mathematical rules. Therefore, the
samples’ theories have formed the basis of many practical and
theoretical studies. One of the methods by which a sample can be drawn
from a population is simple stratified sampling method which used in

case of heterogeneous populations.

If the population which have the distribution with probability density
function ' definedon ' | isdivided into ' stratums with

boundaries < =o-y:->=-y. == jt must found +— from this
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boundaries such that ~» =- = ="~

In (1959) Dalenius & Hodges have found that v~<»-> is minimum

when the following equation exists in case of stratum variable:

- ) +o2 0 - c + 0
%yh /'lh) Oﬁ EI:%yh /'lh+1) oﬁ+1 D,h=1,2 _____ L-1
O g, O O Opq O

whereas in case of instrumental variables:

B2 (x, =1y, ) +(,B20'§,, +20?) _ B (X, = My )’ +(,5’20'th +207)

1 1
2 2 2,2 2 2 2,2
(Bo,, to°) (B0, +to")

h=12,.,L-1

such that:

_ 1 Yh
Hh = Jyf(y)dy

Yh-1

is the strata mean h, and

Yh
W, = jf(y)dy

Yh—1

is the weight of strata h, and the variance of strata h is:

_ 1 Yn 5 B
o, —Whmj_]y f(y)dy — 14
It is very difficult to solve above equations because '+ , = and ° each
of them depend on others, so we need the iteration methods as treated in

chapter two.

Chapter three consists the suggested approximation methods and the
suggested method in this study depending on Neyman allocation in both
cases: strata and instrumental variables. These methods are gives

approximate formulas to “~<>~> | such that the first method in case of



strata variable is cumr*  which suggested in (1959) by Dalenius &

Hodges, they found that the variance of strata mean is:

K*(y)

VNey(yst ) = 12nL2

also Al-Qassab & Al-Taye in (1994) suggest that cumr* method, and

they found that the variance of strata mean is:

sokok

3
V(7 ) =)

12nI?

Whereas in this study the cumri  method is suggested and it is found

that that the variance of strata mean in case of strata variable is:

H(y)
12nI?

Vl\jey(ys[ ) =

In case of instrumental variable, Al-Qassab & Al-Taye in (1994) suggest

that cumr® by assuming that -~ they found that the variance

of strata mean is:

o, E)Q?M3 X C
VNey(yst)z . 2(2)+(1_p2)M3(X)|:
n q12L°0, C

X

Selting in (1968) arrived to that the variance of strata mean in  cumr*

method is:
- o, [p°K* C
Vi (7)== B (1= p K ot

Whereas the researcher in this study arrived to that the variance of strata

mean in cumr® method is:

10



. 0-2 2116
Vi (3, )= 2 g7 H 00

C
+(1—p° )H®
n Bior2o? (1-p7) (X)E

Chapter three also contains comparisons among the three approximate
methods depending on the variance of strata mean by computing the

variance ratios among them.

Chapter four consist the theoretical applications of the approximated
methods in both cases strata and instrumental variables. These

applications depend on the uniform, exponential and normal distributions
it is show that the least variance is found in cumr*  method and the

maximum variance is found in cumr® [ so cumr® method can be
described as more efficient method than others.

Chapter five consist the practical applications of the approximated
methods according to the imports and exports of Sudan during (1970-

1998). 1t is proved that the theoretical results which introduced in

chapter four.
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