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CHI SQUARE TEST

Chi Square Test is the test of Hypothesis testing

Hypothesis:

Hypothesis is a testable prediction attempts to explain same observed

phenomenon (Bootzin, 1991)

Types of Hypothesis:

There are two types of hypothesis :

1. Equal Probability Hypothesis ( Null Hypothesis )

2. Normal Probability Hypothesis



Chi Square (X 2)

 The Chi Square is the most important test of non-

parametric technique where no assumptions about the

population from which we draw a sample are made.

 The Greek Letter (X 2 ) Chi Square was first used by

Karl Pearson (1900). According to Karl Pearson, “X 2 is

the magnitude of discrepancy between observed

frequencies and expected frequencies i.e. divergence of

fact from the hypothesis.

 X 2 ( Chi Square ) is used in order to test “ whether

empirically obtained frequencies (fo) differ significantly

from those to be expected frequencies ( fe ) on the basis

of some Hypothesis



Formula of   X 2

X2  =    ∑    ( fo  - fe )2

fe

Where X2 = The quantity of chi square.

∑  =  Summation of whole 

fo = Observed frequency or experimentally                

obtained frequency

fe   =  Expected frequency

The difference between observed frequencies and the

expected frequencies are squared and divided by the

expected number of each case and the sum of these

quotients is chi square.



Interpretation of  X 2

 For the interpretation of X 2 the calculated value of X 2 is compared

with the critical value of table E.

 Table E gives the tabulated value of X 2 for the specified number of

degrees of freedom (df)

df for X 2 is :

df = (r-1)(c-1)

 where : r = Rows

c = Columns

 The calculated value of X 2 is compared with the tabulated value of

X 2 against a particular df. If the calculated value of X 2 is above the

table value ; it is significant and we reject the Null Hypothesis.

 If the calculated value of X 2 is less than the table value ; it is

insignificant we accept the Null Hypothesis.



Characteristics of chi square (X 2)

 1. X 2 a non parametric test is based on frequency and

not on parameters like M and S.D.

 2. It is used for testing a Hypothesis not for estimation

or prediction.

 3. X 2 possess the additive property

 4. This test is very useful in research work as it can be applied to a

complex contingency tables.

 5. Chi square test requires no rigid assumptions about population.

 6. X 2 is a non – directional test.



 Applications of X 2 :-

 Application to one way and two way classification:

 1. Testing the divergence of observed results form those expected

on the Hypothesis of Equal Probability or Null Hypothesis or Zero

Hypothesis or Hypothesis of no difference.

 2. Testing the divergence of results form those expected on the

Hypothesis of normal distribution.

 3. The chi-square test when table entries are small

X 2 is not stable when computed from a table in which any

experimental frequency is less than 5. Moreover when table is 2 x 2

fold (when df = 1), X 2 is subject to considerable error unless a

correction for continuity (Yate’s Correction) is made. So when the

table entries are small yate’s correction of (- 0.5) should be applied

from the difference of fo - fe

 4. The chi-square test when table entries are in percentages.

 5. The chi-square test of Independence in contingency tables.



Errors in Testing Hypothesis

 In testing Hypothesis, two types of wrong inferences can be drawn:

i.e. Type I and Type II errors.

 Type I Errors

Type I errors are made when we reject a Null Hypothesis by making

a difference significant although no true difference exists.

 Type II Errors

Type II errors are made, when we accept a Null Hypothesis by

making a difference not significant, when a true difference actually

exists.


