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CHI- SQUARE TEST



Meaning of Chi-Square Test:

 The Chi-square (χ2) test represents a useful method of comparing  more 

than 2 population proportion 

Experimentally obtained results with those to be expected theoretically on 

some hypothesis.

 Thus  Chi-square is a measure of actual divergence of the observed and 

expected frequencies
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Contingency Tables

Contingency Tables

• Useful in situations involving multiple 

population proportions

• Used to classify sample observations 

according to two or more 

characteristics

• Also called a cross-classification table.

Row 
Total

Column 
Total

Sample results organized in contingency table



CHI –SQUARE TEST – 2 (Test of Independence)   

•A sample of 200 persons with a particular disease was selected. Out of these,100 
were given a drug and the others were not given any drug. The result are as follows:

      

   Test , whether the drug is effective or not

Find expected 
frequency  and  chi-

square lue

O E (O - E) •
(O-E)^2/E

65
35
55
45

200.000

60

40

60

40

5 25 0.417

-5

-5

5

25

25

25

0.625

0.417

0.625

2.083

O-observed frequency E-Expected frequency

Objective :
Whether the drug is effective 

in curing  the disease

H0 : O = E

Hypothesis Testing

H1 :  Not stated above

Test Statistics

=2.083 

LOS is not given 

To find table value

Assume 5 %

d.f = (r-1) (c-1) = (2-1) (2-1) =1.

=CHIINV(0.05,1) 

Table value  Using Excel

3.841459 

Expected  Frequency When o= 65 

 E=
120∗100

200
  = 60

Decision : Accept Ho 
Since calculated value of
Is  less than   table value of 

Conclusion : Drug is not effective



An automobile manufacturing firm is bringing out a new model. In order to map out its advertising campaign, it 
wants to determine whether the model appeal depends on age group or not. The firm takes a random sample from 
persons attending a preview of the new model and obtained the results summarized below

Test , whether the model 
appeal and age groups are 
independent
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45.38

H0 : O = E

Hypothesis Testing

H1 :  Not as  stated above

Test Statistics

=45.38 

LOS is not given 

To find table value

Assume 5 %

d.f = (r-1) (c-1) = (2-1) (4-1) =3.

=CHIINV(0.05,3) 

Table value  Using Excel

7.814 Decision : Reject Ho 
Since calculated value of
Is  greater  than   table value of 

Conclusion : Model appeal depends on age groups

Where  
r = no of rows  & c = no of columns

(CT) (GT)

(RT)



TEST OF GOODNESS OF FIT
It is used to decide whether there is a significant difference between theory and Experiment

An ad agency after each member of a random sample of 60 viwers to indicate which of the 6 television program 
he/she prefers.The results are as follows 

Can we concude from these data that the program are not equally preferred

Ho : Six Programs are equally preferred

H1 : Six Programs are  not equally preferred

Hypothesis Testing

Test Statistics

=   4.6 

LOS is not given 

To find table value

Assume 5 %

d.f = n-1 = 6-1 =5.

=CHIINV(0.05,5) 

Table value  Using Excel

11.07 

Decision : Accept Ho  .Since calculated value of
Is  less than   table value of  

Conclusion : All the 6 Programs are equally preferredE = 60/6 =10



Test of Goodness of Fit

A  survey of 320 families with 5 children each revealed the following distribution

. 
Is the result consistent with the hypothesis that male and female births are 
equally probable or Test whether the data fits into  Binomial distribution

Assume that the male and female births are equally probable ,the probability of  male birth p = 0.5.The expected no of families can be 
calculated by the use of Binomial distribution, The probability of male x male birth  in a family of five is given by P(x) = 5cx 𝒑𝒙𝒒𝒏−𝒙

The expected frequency is  N*P(x)

Here no of observation n= 6
Degrees of freedom  : n-1 =5

Ho : Male female births are equally probable

H1 : Male female births are not equally probable

Hypothesis Testing

Test Statistics

= 7.16 

LOS is not given 

To find table value

Assume 5 %

d.f =  n-1 =6-1=5

=CHIINV(0.05,5) 

Table value  Using Excel

11.07

Decision : Accept Ho  Since calculated value of
Is  less  than   table value of 

Conclusion : Male and Female births are equally probable





Testing the Population Variance

Weights in kilograms of 10 shipments are given below 
38,40,45,53,47,43,55,48,52,49

Can we say that the variance of the distribution of weight of all shipments from 
which the above sample of 10 shipments are drawn is equal to 20 square  Kg

= 
(𝑛−1)𝑠2

σ2

Test Statistics :

We know 

𝑠2= 
Σ(𝑥− ሶ𝑥)^2

𝑛−1
   

        (or)

𝑠2(n-1) =Σ(x- ሶ𝑥)^2

= 
Σ(x− ሶ𝑥)^2

σ2

Test Statistics :

= 
Σ(x− ሶ𝑥)^2

σ2   = 
280

20
 = 14  

Test Statistics :

LOS is not given 

To find table value

Assume 5 %

d.f =  n-1 =10-1=9

=CHIINV(0.05,9) Table value  Using Excel 16.919

H1 :    σ2 ≠ 20H0 :  σ2 = 20

Decision : Accept Ho  Since calculated value of
Is  less  than   table value of 

Conclusion : Variance of the distribution of the weights of all 
shipments in the population  is 20 kgs
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