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Introduction 

● The chi-square test is an important test amongst the 
several tests of significance developed by statistician 
Karl Pearson in 1900.

● A non parametric test.
● Measures the differences between what is 

observed(Oi) and what is expected(Ei)
● It is denoted by the sign-



CONDITIONS FOR APPLYING CHI-SQUARE TEST
● All the observation must be independent.
● All the events must be mutually exclusive.
● The data must be in the form of frequencies
● The frequency data must have a precise numerical value and must 

be organized into categories or groups.
● Observations recorded and used are collected on a random 

basis.
● No group should contain very few items, say less than 10.
● The overall number of items must also be reasonably large. It 

should normally be at least 50.



Determining the Degrees of Freedom
● If there are two classes, three classes, and four classes, 

the degree of freedom would be 2-1, 3-1, and 4-1, 
respectively.

                                       df = n-1
● In a contingency table

                              df = (r – 1)(c – 1)



CHI-SQUARE DISTRIBUTION 
● The distributions are positively skewed. The research 

hypothesis for the chi-square is always a one- tailed 
test.

● Chi-square values are always positive. The minimum 
possible value is zero, with no upper limit to its maximum 
value.

● As the number of degrees of freedom increases, the 
distribution  becomes more symmetrical.







          TEST OF COMPARING VARIANCE



GOODNESS OF FIT
● In Chi-Square goodness of fit test, the term goodness of fit is used to 

compare the observed sample distribution with the expected 
probability distribution.

● Chi-Square goodness of fit test determines how well theoretical 
distribution (such as normal, binomial, or Poisson) fits the empirical 
distribution.

● In Chi-Square goodness of fit test, sample data is divided into 
intervals. Then the numbers of points that fall into the interval are 
compared, with the expected numbers of points in each interval.



Degree of freedom: In Chi-Square goodness of fit test, the degree 
of freedom depends on the distribution of the sample. The following 
table shows the distribution and an associated degree of freedom:



GOODNESS OF FIT



GOODNESS OF FIT

● This test enables us to see how well does the assumed 
theoretical distribution fit to the observed data.

●  If  (calculated) > (tabulated), with (n- 1) d.f, then null 
hypothesis is rejected otherwise accepted.

●  And if null hypothesis is accepted, then it can be 
concluded that the given distribution follows theoretical 
distribution.



TEST OF INDEPENDENCE
Test enables us to explain whether or not two attributes are 
associated.



TEST OF HOMOGENEITY
● This test determines if two or more populations (or subgroups of a 

population) have the same distribution of a single categorical 
variable.

●  (calculated) < (tabulated), then null hypothesis is accepted,
●  and it can be concluded that there is a uniformity in the 

occurrence of the events.
● Test for independence is concerned with whether one attribute is 

independent of the other and involves a single sample from the 
population.

●  On the other hand, test of homogeneity tests whether different 
samples come from same population. It involves 2 or more 
independent samples-one from each of the populations in question.












