142 PROBABILITY OR RANDOM SAMPLES

A sample is called a random sample if the probability of selectir :
cach unit in the population is known prior to sample selec.tim:"r::
important kinds of random samples which differ in the manner in ;v.-hi:h
‘he sampling units are selected, are discussed in the subsections that
follow:

14.2.1 Simple Random Sample. A sample is defined 5 be g
simple random sample (SRS) if it is selected in such a manner that (j)
each unit in the population has an equal probability of being included in
the sample and (i1) each possible sample of the same size has an equal
probability of being the sample selected.

Suppose a finite population contains N units and a sample of # units
‘< to be selected. If we sample with replacement, the number of all
possible samples of size n that could be selected is N 7, as the first unit of
the sample can be sele~ted in N different ways, the second unit can also
be selected in N ways and so on. When we sample without replacement,
then the number of all possible samples when the order of the units is
considered, is the number of permutations of n units from N, ie.
NP, = N(N —1) ... (N —n + 1). But in practical problems, we ignore the
order in which the n units are drawn. Then the number.of different
samples of n urits that can be selected when the order is disregarded, is
the number of combinations of n units from a finite population of N
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e samples occur with equal probabilities.

= o k suppose we wish to select random samples of size
pulation of say, 5 students, identified as A, B, C, D and E. If




14.1. Assume that a population consists of 5 students
s obtained by them in a certain statistics class are 20, 15,
Unﬂi all possible random samples of two students when
E.Emm (i) with replacement, (ii) without replacement.
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Let the HH students be identified as A, B, C, D and & o,

number of possible random samples of 2 students which ¢y, .

with replacement from this population is (5)2 = 25 Let x ,
marks of the student selected first and X,, the marks ﬂflu,: Ry,
a8 1

selected on the second draw. Then the possible random say,,
» = 2 with values of X are given below: §of
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Sample Sample | Sample Marks { Sample Toma
No. Students (X, Xo) Marks (%)
1 A i 20,20 e
: 2 A B 20, 15 17.5 |
3 A C 20, 12. 16
4 A D 20, 16 18
5 AE 20, 18 19
6 B A 15, 20 17.5
7 B, B 15, 15 15
o 8 BiC | 15, 12 i85
o D ] . 1516 15.5
& 15, 18 16.5
b wooa9000 - 16
12,15 - 13.5
12, 12 12
vpize s |- a4
o T 121,18 15
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