
2.Estimation of population total !′:

WR:
• Unbiased estimator of population total !′: #$ = & '# (3.11)
• variance of #′: ) #′ = &*) '# = &* +,

- (3.12)
• Unbiased estimator of ) #′ = . #′ = &*. '# = &* /,

- (3.13)

WOR:
• Unbiased estimator of population total !′: #$ = & '#
• Sample variance of  #′: ) #′ = &*) '# = &( 01-- )3* (3.14)
• Unbiased estimator of ) #′ = . #′ = &* . '# = &( 01-- )4* (3.15)
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3.Estimation of population proportion !: 

• Unbiased estimator of population proportion !: 
" = $

% (3.22)

WR: 
• variance of ": ' " = ()

% ; ! = *
+ ,, = 1 − ! (3.23)

• Unbiased estimator of ' " = / " = 01
%23 (3.24)

WOR:
• Sample variance of !: ' " = (+2%)

+23
()
% (3.25)

• Unbiased estimator of ' " = / " = (+2%)
+

01
%23 (3.26)
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Sample size

• When we want to conduct a sample survey from a finite population 
then first thing to decide is size of the sample to be selected. 
• The size of the sample is based upon the population variance and 

amount of error which we want to afford in our estimates. 
• Suppose that the population variance is !" and the amount of error 

which we have is # = 2 &'((*+,-.',*)
• Then sample size for estimation of population mean and population 

proportion can be easily computed as in the following silds.



Determining sample size for estimating population mean(!")/total ("′)
Population mean:

• $ = &'(
&)*'( WOR

• $ = '(
) WR

where + = ,(
-

Population total:

• $ = &'(
&)∗*'( WOR

• $ = '(
)∗ WR

where+∗ = ,(
-&(
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Determining sample size for estimating population proportion

Population proportion

• ! = #$%
#&' ()$% , + = ,-

.

• ! = #
#&' ,-)' ; P is unknown, P=Q=1/2



!

!





HW
• If a simple random sample without replacement (WOR) of 10 universities are 

selected from a population of 50 universities in a particular country. The numbers 
of statistics professors in the sample university are: 23, 14, 38, 11, 7, 31, 9, 18, 12, 
25. Solve by R:

1. Estimate the mean number of statistics professors in this population, #y.
2. Estimate the variance of your estimator, {& #' }.
3. Estimate the total number of statistics professors in this population, y*.
4. Estimate the variance of your estimator, {& '* }.
5. How many possible samples can be drawn.
6. Give an approximate 95% confidence interval for the population mean.
7. Give an approximate 95% confidence interval for the population total.
• Page 63 questions: 3.10, 3.11, 3.12, 3.13


