Sampling Distributions

From a given population we can take series of

different samples and calculate a sample statistics (eg.,
sample mean ) for each sample.

Properties of Sampling Distribution of Means:

1). The mean of sampling distribution is similar to
population mean

2). SD of the distribution of the sample means is equal
{0 S
S, =—F—
Jn
This is called SE of the mean, It iIs measured the
variability of mean of the samples.

3). Provided n is large enough, the shape of the
sampling distribution is approximately normal. The best

estimate of the population standard error of the
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Descriptive Statistics of SBP from 15 Samples-

Variable

N

Population 491

sampl
samp?2
Samp3
samp4
samp5S
samp6
samp’/
samp8
samp9
sampl0
sampll
sampl2
sampl3
sampl4
sampl5

* Missing values

SBP Example

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Z
*

9
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]

Mean
121.96
120.37
126.57

124.73
122.03
121.37
117.53
122.90
119.20
116.47
125.63
115.43
124.55
122.30
121.47
119.63

Median

119.00
116.50
127.50
120.00
117.00
119.50
114.00
121.00
116.00
116.00
122.50
114.50
123.00
116.50
116.50
116.50

StDev
16.97
16.05
22.88
16.36
21.18
18.00
14.65
16.50
17.39
15.02
16.38
11.11
20.44
18.62
17.00
14.95

N Mean SD
Population 491 121.96 16.97
Sample (size=30) 15 121.35 SE=16.97/ V15 = 4.
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28l normal deviate that refers to normal distribution of X; values,
S %

IS a normal deviate referring to normal distribution of
means (X values).

Example: The mean and standard deviation of systolic blood pressure for normal
men are 130 and 9 mm Hg respectively, what is the probability of drawing from
them a random sample of 9 measurements which has a mean,

1- Less than 125 mm Hg?

125 1300

ok = P(Z <-167)

=0.5- 04525=0.0475

2- between 125 and 135 mm Hg? 05

P(125 £ X £ 135) 66.25 130 g7 g 135-130 135 - 130 0 0.4525 0.4525
e 9/ \/_ 9/ \/5 g
P(- 1.67 £Z £1.67) 167- 0

1.67
0.4525 + 0.4525 = 0.9050
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Distribution of the Difference between Two Sample Means:

If independent samples of size n,; and n, are drawn at random from
two populations, discrete or continuous, with means g, and m and
variances s,?> and s,?, respectively, then the sampling distribution of the
differences of means, , is approximately normally distributed with
mean and variance given by;

IS approximately a standard normal variable.
NOTE: If both n, and n, are greater than or equal to 30, the normal

approximation for the distribution of IS very good.
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Example: A researcher is willing to assume that levels of
vitamin A in the livers of two human populations are
each normally distributed. The variances for the two
populations are assumed to be 19600 and 8100
respectively. What Is the probability that a random
sample of size 15 from the first population and 10 from
the second population will yield a value of the difference
between samples means greater than or equal to 50 if
there is no difference in the population means?

0-0 - P(Z 3 1.09)

119600 , 8100 i
15 '

0.5-0.3621 =0.1379
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Distribution of the Sample Proportion:

This distribution is obtained from Binomial
distribution with parameter P. is a best and unbiased
estimate of P and is approximately normally distributed
with a mean and standard error denoted by;

This distribution would be constructed experimentally in
exactly the same manner as was suggested in the case
of the mean and the difference between two means. A
widely used criterion is that both np and nq are greater
than 5.
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Example: If, in a population of adults, 0.15 are on some
sort of diet, what is the probability that a random sample
of size 100 will yield a proportion who are on a diet:

1- Between 0.10 and 0.127?

P(0.10 £ p £ 0.12)
e

0.10 - 0.15 £7 ¢ 0.12 - 0.15

g :
g— EE——————————......

[(0.15)(0.85) 0.15)(0.85 N
3 A)o \ (5 /o g
(-

P
P(-140 £ Z £ - 0.84) = 0.4192 - 0.2995 = 0.1197

2- No greater than 0.127

5
o(p £ 0.12) = P 0.12- 015 ~

[(0.15)(0.85 ) N
100 g

= P(Z £-0.84)=0.5- 0.2995 = 0.2005
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Distribution of the Difference between

Two Sample Proportions:

This distribution is obtained from two Binomial
distributions populations with parameters P, and P,. are
best and unbiased estimate of P, and P, , and are
approximately normally distributed with a means and
standard errors denoted by

m, 5 =P - and S. . = Ph
1- P p2 R-P, \/ n n2

Z:(ﬁl' f)z)' (p1' pz)
Jm%+m%
N, n,

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Example: In a certain population of retarded children, it is
known that the proportion who is hyperactive is 0.40. A
random sample of size 120 was drawn from this population,
and a random sample of size 100 was drawn from another
population of retarded children. If the proportion of
hyperactive children is the same in both populations, what is
the probability that the sample would yield a difference, 4

of 0.16 or more?
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Area between O and z
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