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Thesis Title Estimation of Population Total from Simple Random
Samples Containing Some Very Large Units Using Regression
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Name Miss. Anotai Trevanich

Thesis Advisor

Department

Academic Year

population total 3 k = 1,2,3) which are" ssigned to increase
efficiency by ch ge- Observations _and use

of an auxiliary varlate X that is llnearly related with Y. Then

compare thﬁ%gﬂé}%ﬂm%qﬂ‘jiy and the suggested

estimators éy Michael & KadiPa(Ymkt ; t =1,2,3,4) u51ng the relative

== QRTANTN I URNINYIAY

The data were obtained through simulation using Monte Carlo
technique. A computer program was designed to calculate the relative
efficiency of Qk or kat to Qo for the case of Lognormal and Gamma
distributions, with correlation coefficient between Y and X being
0.1,0.3,0.5,0.7 and -0.1,-0.3,-0.5,-0.7. Population of sizes 500
and 1000 were used, having percents of very large observations in

population of size 500 as 1,8% 2.8% and 3.2% and in population of size




1000 as 1.8%, 2.8% and 3.3%. The sample sizes considered were 50,

100 and 200 and the number of very large observations in the sample started
from 2 to the number of very large observations in population. For

each predicament of the experiment was repeated 100 times in

population size 500 and 50 times in population size 1000.

The Results of the

summarized as follows.

For conditi number of very large

observations in t Wrelative efficiency of

g ¥ is hi
Yl to YO g

observations in t

srcent of very large
"~ variable Y is linearly
related with vari large units in the sample

N
increases,then Y, i

Particularly when the n coefificient between Y and X is 0.7

very large observfaion~ ijrnknown, the relative

efficiency of ¥ 3! Y or Y to Y decrease as the percent of very 1arge

obsemmnﬂu@ SRUNSTHE] A oninie acicione o

Y to Y inc eases and the rglative ef 01ency of Y to Y decreases

whenq AR GRS RIBA LTI b, oo 1 st00ne

relatlonshlp between Y and X is high or the percent of very large units

in sample is large, the relative efficiency of §3 to f is the highest.
5 : (o]

For unconditional inference, when the number of very large
observations in the population is known, the relative efficiencies of the
estimators to §o are the same as in the case of conditional inference.
When ‘the number of very large observations in popuiation increases, the

A ~
relative efficiency of Yl to Yo is highest. However, the relative




efficiency decreases for Lognormal distribution but increases for
Gamma distribution as the pefcent of very large observations in the
population increases. Particularly if the linear relationship between
Y and X becomes stronger, the relative efficiency of Ql to ’&o is
obviously higher than § mka* For the case when the number of very large

observations in the populatio: as in the conditional

A " N "
inference, the relative efficie: i=2,3, ox Ymkj 7 J =

- L — _

the population iny s 5 ‘i;""-m elationship between Y and
X is low, the relatj of § 2 ;’ \\\’\\v\ §° is the highest.
i N

1

However, when the limes Y and X is high, the

relative efficiency
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