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SAMPLING AND SAMPLING DISTRIBUTIONS g,

Theso days, the Computor

g. Such random numpe,

i are programmed to generate random

or :
,.ul"b, s are called pseudorandom numbers.

142 PROBABILITY OR RANDOM SAMPLES
A ;;(llll])l(: Is called a random sample "ﬂm—;lﬁ;)ability of selection for

4 in the pop i '
cach unit Population is known prior to sample selection, The
samples which differ in the manner in':/}hich

,'mpor“‘"“ kinds of random g
= ling units are gse ' '
pling e ('lCEEQ_(.I.:J‘_"C_Q{SC.U?SQ& in the subsections that

folloW:.- . |
14.21 fs*w'lp"l’q’-Bqﬂqml’,‘s“ml’lc-v A sample is defined to be a
simple [q,?'/»{om sample (-Sllx‘S) if it is selected in such a manner that (i)
each unit in the E?PUIUthll has an equal probability of being ir;cluded in
the sample and (ii) each possible sample of the same size has an equal

Px'obﬁ‘ﬁ!’imf. being the sample selected, 7
Suppose a finite population contains N units and a sample of n units
i@ ul/l)g,_,sﬁl,?it.‘ld;.,l.f' we sample with replacement, the number of all
ﬁESZSible samples of size n that could be selected is N *, as the first unit of
the sample can be selested in N different ways, the second unit can zlso
be selected in N ways and so on. When we sample without replacement,
thehﬁf‘iﬂi’"}’f‘}f all possible samples when the order of the units is
CQQSEMiifb—e—~—n-u~n3be—r of permutations of n units from N, ie.
NE, ='NM(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 -
its that can be selected when the order is disregarded, is

samples of 2 U]
the number of combinations of n_units from a finite population of N

. N!
w, C:’) IV —. Thus there ale'@’) samples ;t“}_xat cogld I?e

=, 1 1 . -
selected and these samples occur with equal probabilities.

Asan illlustration, suppose we wish to select random sarhples of size.
2 from a population of say, 5 students, identified as A, B, C, D and E. If
we sample with replacement, then there are (5)2 = 25 pdssible samples,

which are listed below:

AA BA . CA DA EA
AB BB~ .CB DB - EB
AC  BC cc pc | EC
AD BD CD DD o
AE BE - CE.  DE EE
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14.2.2. Stratifiog Ray

o be  astratified random gq
has_been_divided into o

— .

idom Sample, A
mple if it is selocto
wimber o

sample of sizo n is dd
d frem a population which

" [ non-overla ypi
Pﬂﬂl/l:t;‘l’lﬂullml Strata, such that part 0\"} L Lk EouEs Gt sulr
random from cach stratum, R o, tha Smp’s 1V drawm at

Stated diffor
e n ConTRTRIRT 7t olated differently, let a heterogencous
population containing N units be divideq into k subpopulations ogr Stl?:t.'i

gizes N-p.ﬁ(:z: vy N, in suc :
of sizes &Y. k ¢h a manner thet all uniis in cach stratum are

lieved to be very similar with roc
b%’mtﬁl‘a! ified ran dm; r With respect to the measurements of interest.
The tsample of size n will be composed of the simple *

m‘hffim samples of predetermined sirae s — oo
independently from the stmttzLdl 5!£Lb - 1",1,"‘? s n‘:i SINUE L
indepe St L4,k respectively. It is to be
cll'lpl‘l(:lsi)z;?llti::llta?];o;l stratification requires that each of these strata
should be internally homogeneous but ext i
sho! er er
e Sneunyien ernally the strata sheuld differ
.A popula‘tlon may be stra‘tiljled according to the size such as large,
medium and small; to the administrative grouping such as provinces anc
districts; to _thc geographic area such as urban and rural; to the natural
charact:zuistics such as age-group, sex, family size, occupation, education,
tastes of the consumers, etc. The advartnges of stratified random
sampling are low cost, greater accuracy ard a better coverage. Stratified
random sampling is used when (i) the variations among strata are

greater than the variations within strata, (i) information about some
parts cf the population is desired.

‘The purpose of stratified random sampling is three-fold. Firstly, the
strata_obtained by subdividing the heterogereous popplation in*e
hymogeneous groups, ‘adequately represent the populetign o the
information conceraing individual stratum is githered. Secandly, it
provides improved estimates of the population characteristics. Thirdly, it-
reduces the variance of the estimator. - ' N

Allocation of Sample Sizes. 3y allocation of a sample we mean
the way the total sample size n is distributed among the various strata
into which the population has been divided. Faur methods of allocating
the sariple numbers are available. They are: '

. (a) Equal Allocation. The allocatior is ~alled equal when v 1 each
“*ratum, equal number of sampling unius is selected. That is th2 tot‘al ‘
sample size n is distributed equally among all the & strata. T‘_{us e
stratum sample size n; for equal allocation is

3

n.:

n g o o2
= for i =‘1, Y s B

This is the simples: method of allocation.
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(b) Proportional Allocation. The allocatior is said to }, CaL THEOR
when the total sample size n is distributed among the diffeeri ; (:po”fon;
. Sty
% the allogyy i
l

.

proportion to the sizes of strata. In other worg
proportional if | |
' Ny

n; = n.ﬁ, for i=1,2, ..k

where N; is the population size of the ith stratum, n; is the ith styy
sample size and N is the total size of the population. A sample of siz@lml
from stratum i is drawn by random numbers and investigated. This wa?
,:of allocation is the next simplest methcd and it is the most frequent)
used method. The advantage of proportional allocation is that it does ng/|
,~equire information either on the stratum variance or on the costs o

sampling units in different strata.

MY . 1Y - _af oL 2 o211 ~Ad Aaemtieanvrstr rxrhan tha
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t = gxample 14.5, gy |
| i ", OUPpose a population : ; .

FJ stratd with the foll_ol” Ing meéasurements: of N=9 is stratified into 3

| Stratum I ,

Xy =1, X
11 - -
gtratum II X9, -5: Xl; = 2’ “a=d
stratum Il - | X w17 X2ﬂ-
If two measurements qre drawn from each s‘

tratum for the sample,".

Here the population consists of 3 gyrate o

its are to be selected to make Up a sample of n=6. Assuming the

g without
sampling replacement, we can chooge @) = 3 possible sub-

p) :
samples from the first stratum, (2) = 1 possible subsample from the

4
secoﬂd stratum and (2) = 6 possible subsamples from the third stratum,

Rach of the possible subsamples from stratum I is to be associated with
the subsample from stratum II and then these combinations are further
associated With each of the possible subsamples from stratum III. Hence,
in all there are 3 X 1 x 6, i.e. 18 possible samples of size 6 with 2
measurements from each stratum. The first sample consists of (1, 2, 6, 8,
11, 16) of which (1, 2) is from stratum I, (6, 8) is from stratum II and
(11, 15) is from stratum III.-The 18 possible samples are listed below and

the sample means appear in the last column. 2,
" Sample Sample data from stratum Total | Sample
No. I II I - Means
1 1,2 6, 8 11, 15 43 | " 7.17
2 1,2 ° 6, 8 11, 16 44 | 17.33-
3 1,2 6, 8 11, 19 47 | 7.83
4 1,2 6, 8 15, 16 48 8.00
5 1,2 6,8 - 15,19 51 8.50
6 1,2 6, 8 16, 19 52 8.67
7 1, 4 6, 8 11,15 | 45 7.50
8 11, 16 46 1817
9 11, 19 49 8.17
10 | 15,16 | 50 8.33
11 15, 19 53 8.83
12 16, 19 54 222
46 | 7.
i ﬁ o | a | 78
15 11, 19 50 | 8.33
16 15,16 | 51 8.50
17 15,19 | 54 9.00
L 16,79 | 85| 917
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Example 14,6, Select a slmtiﬁcd'l‘ﬂ“do“:llZ:i'::. Find :}fﬁ:
proportional allocation from the foll(')wmgclzgl’ o 8q .
mean and the estimate of the population mear. N

———

= ,X = 8.
Stratum [ | X, = 12, X}y = 14, X3 = 13 :;5 Xp5=24, X, n g
Stratum 11 XQ‘-25'X,22-30.X23'4()'X24 1 4226 »Lo5=28

To select a stratified random sample of n=5 by using Dropol‘tionm

‘ N ize is allocated as
allocation, i.e, nj=n. T the sample s

4

! =
nlun°-ﬁ=5y.l_6 2, and
N'Z

5,
n2=n.'ﬁ=5><10 .

Using a table of random numbers, we select the

follow;,, _
subsamples from

-

i
Stratum 1l Xzz - 30, X23 = 40, X25 = 24, v
Now the sample mean of sample n is

k k n;
' z.le _ 1
x=;. nixi:;_z'XXU
' I=] “‘l’-l

1
='§[12+14+30+40+24]='1§~0-=24.

1 ko '
N ZIN R s S WE where % is the ith sub

- N‘ N :
| —F 2 —_
T N*1t N ¥2 Where El = -12"‘\14

2 = 13, etc.

4 6 (9
= To (18) + = (34) 240
. 10 )+10(3)—T0-=24.
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