L)

Suppose the desired confidence le
confidence level are £1.96. thus

a
X g —4196x— o Jn=t
(X*}-l]v::l.gﬁ)‘-:’—;— or E -JE

n= 19639 i or n=[E\:
L E EJ

Let's consider an example to explain this procedure. If a researcher wa
calculate the average income (in lac) of the given population having an acc
of 0.5 of in income. This means that the researcher can tolerate a loss of
income on either side of the true average income at 95% confidence level,
it means that the researcher wants to be 95% confident about his decision.
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The formula for confidence limits is: (X-p)=Z

Where,
o = Population mean
X = Average income calculated from the sample
z = Value of z at 95% confidence level
a
:F‘; = Standard error of X
o = Standard deviation
n =

Sample size

If the researcher has decided to tolerate an error of 1/2 lac that is (X-p)=05

(5}
So 05= Zﬁ value of Z at 95% confidence level are +1.96
So 0.5=tl.96T5 n=l6%a

. or +/n o5

The value of standard deviation
1) Assuming or fuessing,

2) Consulting by the cxi;crl.
3) By experimenting to get the value, and

4) Obraining o from other comparable studies,

(9) can be caleulated by either;

Leto=3lac

=11.76

Then. +/n '—'1—"&ii
0.5
n=(1176)" = 1383~ 138
Thus, 138 respondents are 1 i
st S 1 required to constitut

calculated for 997, or others,

vel is 95%. Then Z values defining 9

e a sample at 95% level

- e
gxample 1: the placement department of a Jead; institution i
olanning a Survey of annual carming of ts MBA altonnt ooy 3o o 5
Jarge a sample size it should take in order to estimate the mean annual eéming
within plus and minus ¥ 1,500 and at 95% confidence level? The standard
deviation of annual earning of the entire population is known to be ¥ 2,500.

Solution: As the desired upper and lower limit is ¥ 1,500, i.e., we want to
estimate the annual eaming within + 1,500,

So Zx—2 = 1500

Jn

As the level of confidence is 95%, the Z value is 1.96
[+ a 1500
1.96x—==1500; —= T = 765.31;

Jo o 196 Vn

2500 2500
2P _76531; = =33
; "= 76531

So n=10.89

Or n=11.

Example 2: Lumber companies need to be able to estimate the amount of lumber
that they can harvest in a tract of land to determine whether the effort will be
profitable. To do so, they must estimate the mean diameter of the trees. It has
been decided to estimate that parameter to be within one inch with 99%
confidence. A forester familiar with the territory guesses that the diameters of the

trees are normally distributed with a standard deviation of 6 inches. How large a
sample should be taken?

(It is given that in a normally distributed population 99% area is covered within
mean + 2,57 standard deviations).

Solution: The forester determines the sample size as follows:
Error of Estimation (E) =1
Confidence level is 99%, So Z = 1.96
The population standard deviation is assumed to be ¢ = 6.
Thus,
Z*a® (1.96)(6) 36x3.8416

=138.3=138
E? )

Sample Size (n) 1

Example 3: A simple random sample is to be taken from a population of 50,000
sales invoices to estimate the mean amount per invoice. The standard deviation of
the population is 4,000. The allowable error is 200 and the confidence coefficient
is90% (Z = 1,64). What size of sample is appropriatc?

Solution: Given, Z = 1.64, ¢ = 4000 and E =200

1
nZ0 _ (L6 XEO00). _; g6 x 400= 1075.84 = 1076
E? (200)*
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Example 4: Ascertain the size of the sample from the following Partioyt,
Standard deviation of population &, =4

Mean of population [l = 24
Mean of sample or X,=22 and

Level of confidence = 99%
(Z value at 99% = 2.5758)

Solution: Given, Standard deviation of population (6;) = 4, Mean of pon
(1) =24, Mean of sample (X;) =22 and Z = 2.5758.

Since G—=& = G—=i

’ X JH X ‘JH
‘g X —u _22-24
Ox 4/\n

=25758= 2. 25758 x4 ~2Jn
4/\n

= vn =-5.1516: =n=2653=~27

Determining Sample Size
In the estimation of popul
sample of size n.

The standard error of ()=, #El_ (p is known),
n
For large samples,

(n) When Estimating the Population Proportion’
ation proportion (p) sample proportion p is used fora

z=L"P _ E

SE(®) [pq
n

Where, E=p—p (sampling error)
2
Vn=24P 7%
E E*
Example 5: Su
95%. If the all
greater than 3

PPOse p is estimated as g0 %
owable error in estimating the
%, calculate the required sample

Solution: At 95% confidence leve] 7 = 1.96.

The sample size is given by vn= Z\/pq
E

and the confidence level is set 8t

Population proportion is not to b
size.

Here p=0.6,q=0.4, E=0,03
1.961/0.6x0.4 964/

0.03 0.03
. 1.96x1.96x0.24 _0.921984
~ 00009 00009 - !024.43= 1024
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