e ———— -

) ]
! H |
: \ i t
! | i t
i ! i
\ ! 1
| =) ! F
| ¢ |
1 |I I I
: | BG
! . H
l -; |
i : \
! 1
| | | {
' i ; l i | i

Can be had from.

ILMI KITAB KHANA

KABIR STREET, URDU BAZAR, LAHORE

Scanned with CamScanner



Published by:

- Markazi Kutub Khana,
Kabir Street,
Urdu Bazar, Lahore.

-A NOTE TO READERS

THOSE QUESTIONS WHOSE ANSWERS/ "
'SOLUTIONS DIRECTLY APPEAR IN THE
TEXT, UNDER DIFFERENT SECTIONS, HAVE

BEEN OMITTED IN ORDER TO DECREASE THE

BULK OF THE BOOK

Printed by:

Al-Hijaz Printing Press, '

Darbar Market, Lahore.

C.ONTENTS

ter g : ' i
Chapte. ' Page
14, Survey Sampling and Sampling Distributions

| 15. Statistical Inference: Estimation

39

16. - étaﬁsﬁcal_lnference: Hypothesis Testing el (;5
17. The,Chi'-Square_. D.i‘stri‘l.mt.ion and Statistical Inference 96
18. The Student’s ﬂistribuﬁon and Statisﬁml Inference 166
19. The F-Disfﬁbution and Staﬁétical Inference 208
| 221

20. ‘The Analysis of Variance

. 91. Statistical Inference in Regression and Correlation 270

- 22 The Analysls of Covariance 328
23. Experimental Designs ’ 336 -
' A ; 395
24. Non:Parametnc Tests
423

Appendix A - Vital Statistics-

Scanned with CamScanner



r’

CHAPTER 14 =~ T 7

| SURVEY SAMPLING AND
. SAMPLING DISTRIBUTIONS

~ Q.14.1. (a) Population. In Statistics, a -poﬁu!aﬁon '(0 :
universe) is defined as an aggregate or totality of units of '
interest or objects, whether animate ‘or inanimate -
concrete or abstract, e.g. 'p'opulatio_n of College studehts:
population of heights, population of botanical p_‘.lants,‘
 ..population.of opinions, etc, A statistical population thﬁs
|  consists of all measurements or counts of a variable.
L A population may be finite or infinite. A finite population
.~ contains a finite number of units or  objects _such as the
¢ -population of students in a college, the population of all licensed
~motor drivers, the population of houses in a country, etc. Theé
-~ size of a finite population is usually denoted by the letter N.A
population containing an infinite number of units, is called an
infinite population which ‘is usually regarded as a conceptual
- device because nobody can ever actually enumerate all the units. . .
The population of all points on a line, the population of all.the _
resylts obtained by throwing of two dice, the population of all -

heights between 5 feet and 6 feet, etc. are the examples of infinite
- population. 1 . i - s

Sar_nfil'e. A, éamp]e is a parﬁ of a population, selected for -

- study. The number of units included in the sample is called the -

. size of the sample and is denoted by the letter n. Sometimes, a
‘sample may include the entire population, Samples are selected
from population to provide estimates of population parameters.

One cannot obtain valid conclusions 'if the sample is not

‘representative of the population. - i '

. S?!ﬁpling Frame. A list of elém_eni:s or form of identification ?f_
~the elements in the population that is used to select a sample, is
_.called sampling frame. " # :

s
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(b) Sampling. The procedu
population is called sampling, and different procedures giy,

different types of sampling. :

Objects of Sampling. The “fund
sampling are: '

(i) . to get the maximu

without examining ea
bility of the estimates obtained from the

améntal objects of |

m information about a population |

ch and every unit in it; and
|

(i)  to find the relia
sample.

Q.14.16. The population consi

X =8, X5=10. The mean, it and t

population are computed as below:

. . |
sts of X =2, Xp=4, X;=6,
he variance, G 2 of the

zX;
"= £=2+4+65+8+m.=-352=6,and

N A
o7 = ZX-w? (2-6)2+ (4-6)2+ (6-6)2+ (8-6)+(10-6)
N : | -5

16+4+0+4+16___0_8

- 4
5 - b

These five members of the population can. be used to
simulate an infinite population, if samples are drawn with
replacement. Theoretically an infinite number of samples could
be drawn, many of them would be identical. All the possible
random samples of size 2 that could result when sampling is with.
replacement, from the population are (5)2 = 25. g

But the number of all possible distinct samp]es. (i.e. when
S{:lm.p“ng is without replacement) is ®c,, i.e. m=10. These ten
dlst'mct samples of size 2 together‘ with their means and
variances are given as follows: i '

. population. This prope

3 .
-Memb
-.No' S Gostpim N?amp]_e Sample Variance
ean (x;) (S2)
1 X, Xof 2, 4 2+ 4 -3 @-32+w4-3p j
¥ 2 = = e 3 4
2405
Xl) X3 . 2, 6 4 g
Xl’ X4 ;8B 5 S 9
4 | X, x| 2 10 6| (2-6)2+(10-6)2
: 2= . - A1je = -16
5 Xz, . XS 4, 5 1
6 X, Xy 4., 8 6 4
' Xz, _X5 . 4, 10 7 9
8 Xs; : X‘I. 6: 8 7 1
10 | X, Xs| 8 10 9 1
Tota i -- 60| 50
g No;v the mean of sample means, Hz, is
¥, 60 -
.Liié%sﬁ:G:I_[

al to the mean of the

Thus the mean of sample means is equ
rty is of fundamental importance:.

The mean of sample variance is

. - 50
)= —=
E(S%) =1, 5
vith the population variance. The

which is.not identical ¥
d estimator. . -

sampling variance is a biase
Q.l4.17.‘ We are requi
of 10 households from 2 list of 250
table of randomlsampling numbers.
We first list the households and assblgns .
number. to each household from 001 to f?5 1aRan
number. Then using the first & colt@ns 1_?}"

'rando'm sample

red to select 2 T ,
holds, by using@

‘house
a 3'-d_ig?t serial
50 is @ 3-digit
dom Numbers
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