
6.8.1 Testing the ratio of variances: (F t boy 3 
Suppose we are interested to test whether the two normal 

population have same variance or not. Let Ni. N2. Xj ... Xp, be aa 
random sample of size ni. from the first population with variance 
and 1. y2 ys ... Yn,. be random sample of size n2 form the 

second population with a variance o. Obviously the two samples 
are independent.
Null hypothesis: UNIT-V 1 
i.c. population variances are same. In other words Ho is that the rwvo 

independent estimates of the common population variance do not 
ditfer significantly. 
Calculation of statistics: 
Under Ho. the test statistic is 

S Fo 
S 

n, S Where S = x- = 

n, n,-1 

S = (y-y 
n n, -1 

Snould be noted that numerator is always greater than the 

denominator in F-ratio 
Larger Variance = 

Samller Variance 

s d.f for sample having larger variance 

d.f for sample having smaller variance 

xpected value 
F= follows F- distribution with V = m- l. v 

= n2-1 d.f 



alu The calculated value of F is compared with the table 

for vi and v2 at 5% or 1% level of significance If Fo > F, the 
othesi, reject Ho. On the other hand if Fo < Fe we accept the null hypoth 

and it is a inferred that both the samples have comc from e 
population having same variance.

Since F- test is based on the ratio ol variances it is aly 

a distribution called the F distribution named alter the famo 

statisticians R.A. Fisher. 

known as the variance Ratio test. The ratio ot two variances follou 
mou 

Example 14: 
Two random samples drawn from two normal population 

are: 

20 16 26 27 22 23 18 24 19 25 Sample I: 

Sample I1: 27 33 42 35 32 34 38 28 41 43 30 37 
Obtain the estimates of the variance of the population an 

test 5% level of significance whether the two populations have th 
same variance. 

Solution: 
Null Hypothesis: 
Ho: O = O2 i.e. The two samples are drawn from two populations 
having the same variance. 

Alternative Hypothesis: 
H1:O o2 (two tailed test) 

= 
n 

220 

10 

22 

420 

12 
35 
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X 

(x2-X 
20 

64 36 
16 26 

49 
35 

0 
32 9 
4 

16 38 

2 4 28 49 4 

-3 9 36 19 
9 43 64 25 

120 30 25 220 
37 2 4 

420 314 

|Level of significance 
p.05 
The statistic F is defined by the ratio 

S Fo 
S. 

Where S,=2 2X-) - -13.33 
n,-1 

120 13.33 
9 

S= xx,) 34 -28 54 

ince S>S larger variance 
must be put in the numerator and n2 

aller in the denominator 
28.542.14 F 
13.33 

pected value: 

lollows F- distribution wit 

3.10 
-1 :v = i0-1= 9d.i 



Since Fo < Fe we accept 
null hypothesis at 5% level 

as 

Inference: of 

significance 
and conclude that the two samples may be regarded. 

drawn from the populations having same 
variance. 

Example 15: 

The following data refer to yield of wheat in quintals on 

plots of equal area in two agricultural blocks A and B Block A Was 

a controlled block treated in the same way as Block B expect the 

amount of fertilizers used. 

Variance No of plots Mean yield 

60 8 50 Block A 
Block B 

Use F test to determine whether variance of the two blocks differ 

significantly? 

6 51 40 

Solution
We are given that 

n = 8 n, =6 
Null hypothesis: 

Ho: O= o2 ie there is no difference in the variances of yield of 
wheat. 

NI 60 x2 = 51 S =50 S2 = 40 

Alternative Hypothesis: 
Hi:G 0: (two tailed test) 
Level of significance: 
Let a = 0.05 
Calculation of statistic: 

S= S 
n- 

8x 50 

7 
= 57.14 

S = S, 
n, -1 

6x 40 

5 
48 



5 Since S>S2 

Fo , 

$7.14 = 1.19 
48 

Expected value: 

F F. follows F- distribution with vi = 8-1 =7 v2 =6-1 = 5 d.f S 
= 4.88 

Inference: 
Since Fo Fe, we accept the null hypothesis and hence infer 

that there is no difference in the variances of yield of wheat. 
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6.6 Test of independence 
Let us suppose that the given population consisting of N 

items is divided into r mutually disjoint (exclusive) and exhaustive 

classes A, A2, .., A, with respect to the attribute A so that 

randomly selected item belongs to one and only one of the 

attributes A, A2, ... A Similarly let us suppose that the same 

populationis divided into c mutually disjoint and exhaustive 

Classes B1, B2, ..., Bc w.r.t another attribute B so that an item 

Selected at random possess one and only one of the attributes 

B1, B2,... B. The frequency distribution of the items belonging to 
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the classes Ai, A2, .... A and B), B2, ..., Be can be represcnto. 

the following r x c manifold contingency 
table. 

nted in 

rxcmanifold contingency table 

B Total B B B B 
A 

(AB) (AB) (A) A (AB;)| (AB;) 
A: (AB) (AB2)|..(A:B,)| (AzB.) (A) 

(A,B,) (A,B,) (A,) A(A,B) (A,B) | 

(A) A 
Total 

(A,B1)(A,B;) 
(B1) (B) 

(A,B) 
(B,) 

(A,B) 
(B) Ai = 

EBj = N 

(A) is the number of persons possessing the attribute A, 

(i-1.2....). (Bj) is the number of persons possing the attribute 
B,.g=1.2,3,..c) and (A, B,) is the number of persons possessing both the attributes A, and B, (i=l,2,...r j=l,2,...c). Also LA,= £B,= N 

Under the null hypothesis that the two attributes A and b 
are independent, the expected frequency for (A,B,) is given by 

(Ai(Bj) 
N Calculation of statistic: 

Thus the under null hypothesis of the independence of attributes. expected frequeneies for each of the cell frequencies of the abo table can be obtained on using the formula 



6.6.1 2x2 contingency table: 
Under the null hypothesis of independence of attributes, the 

value of tor the 2x2 contingency table 

Total 

b a+b a 

C c+d 

Total atc btd N 

1S given by 
N(ad - bc) 

(a +c)(b + d)(a + b)(c + d) 

6.6.2 Yate's correction 

d 2x2 contingency table, the number of d.f. is (2-)M2-1) =1. If 

any one of the theoretical cell frequency is less than 5,the use of 

pOoling method will result in d.f = 0 which is meaningless. In this

we apply a correction given by F.Yate (1954) Which is usually 

as "Yates correction for continuity". This consisting adding 

tO cell frequency which is less than 5 and then adjusting for the 

naining cell frequencies accordingly. Thus corrected values of . 

IS given as 

Naxd-6+e+ 

(a +c(b+ d)(a + b)(c + d) 



ding 1000 students at college level were graded accordi:.. 
Example 9: 

les their 1.Q. and the economic conditions of their homes. Use 

conomi to find out whether there is any association between eco 

condition at home and I.Q. 

Total 
Economic TQ 

Conditions High Low 
140 600 460 Rich 

Poor 
Total 

240 160 400 

700 300 1000 

Solution: 
Null Hypothesis: 
There is no association between economic condition at home and 
1.Q. i.e. they are independent. 

E= (AXB) 
N 

600x 700 
=420 

T000 

The table of expected frequencies shall be as follows. 

Total 
420 180 600 
280 120 400 

Total 700 300 1000 

Observed Expected 
Frequency Frequency 

(O- E) ((0- E 
E E 

460 420 1600 3.81 240 280 1600 5.714 140 180 1600 8.889 160 120 1600 13.333 
31.746 

2-E 
= 31.746 



11 Expected Value: 

(0- E) follow distribution with (2-1)(2-1)= I d. 
3.84 

Inference 

Y e, hence the hypothesis is rejected at 5 % level of significance. lhere is assOCiation between economic condition at home and I.Q. 

Example 10: 

/Out of a sample of 120 persons in a village, 76 persons were 
ldministered a new drug for preventing influenza and out of them. 
24 persons were attacked by influenza. Out of those who were not 

idministered the new drug .12 persons were not aflected by 

intluenza.. Prepare 
(i) 
(i) 

2x2 table showing actual frequencies. 
Use chi-square test for finding out whether the new drug 

is effective or not. 

Solution: 
he above data can be arranged in the following 2 x 2 contingency 

able. 
Table of observed frequencies 

Effect of Influenza 

Attacked

Total New drug 
Not attacked 

76 76-24 52 
12 

Administered 24 
120 76 = 44 

Not 44-12 32 

administered -1 
Total 

120 
120 64- 56 52 12 = 64 

24 +32 = 56 

ull hypothesis: 

hda Of influenza' and the administration of the new drug are 

ndependen 



Computation of statistic: 

N(ad bc) 

(a +cb + d)(a + b)(c + d) 

120(24x 12-52x 32)

56x 64x 76x 44 

120(-1376) 120(1376) 

56x64x 76x 44 56x 64 x 76x 44 

g4| Anti log [log 120 + 2log1376-(log56 +log64+log76+lout.. 
= Antilog (1.2777) = 18.95 

Expected value:

Xe= 0- E) =E follows 'distribution with ( 2-1) x (2-)d 
E 

= 3.84 

Inference: 

Since x> 2 Ho is rejected at 5 % level of significance 
Hence we conclude that the new drug is definitely effective 
controlling (preventing) the discase (influenza). 


