
UNIT IV 

Introduction 

The square of a standard normal variate is known as a chisquare variate with 

1 degree of freedom.Thus if x follows normal with mean µ and variance    

then z = x-µ / σ,    is a chi-square variate with 1 d.f   In general if xi , I = 1,2,……n 

are n independent normal variates with means  µi  and  variances      then 

   = ∑     is a chisquare variate with n d.f. 

Conditions for the validity of chi square test 

1.the sample observations should be independent. 

2.constraints on the cell frequencies , if any, should be linear for example 

 ∑ oi = ∑ Ei 

3.N, the total frequency should be reasonably large , say, greater than 50 

4.No theoretical cell frequency should be less than 5. 

Since chi square does not involve any population parameters, it is termed as a 

statistic and the test is known as non parametric or Distribution free test. 

Applications  

To test if the hypothetical value of the population variance is     =     ( say ) 

To test the goodness of fit 

To test the independence of attributes 

To test the homogeneity of independent estimates of the population variance 

 

 



Inferences about a population variance 

Suppose we want to test if a random sample xi, I = 1,2,…..n has been drawn from 

a normal population with a specified variance    =     then the statistic 

  = ∑ [       /    = n   /     follows chisquare distribution with ( n-1 ) d.f. 

                                                       ----------------- 

It is believed that the precision of an instrument is no more than .16 write down 

the null and alternative hypothesis for testing this belief 

2.5    2.3      2.4    2.3      2.5    2.7      2.5      2.6       2.6       2.7       2.5 

Solution 

  :    = .16 

  :    .16 

 

Goodness of fit test 

A very powerful test for testing the significance of the discrepancy between  

theory and experiment was given by prof.karl pearson and is known as chi-square 

test of goodness of fit. 

It enables us to find if the deviation of the experiment from theory is just by 

Chance or is it really due to the inadequacy of the theory  to fit the observed 

Data. 

 

 

 



If oi  i=1,2,…..n  is a set of observed frequencies and Ei I = 1,2,…….n is the 

Corresponding set of expected frequencies then 

   = ∑ (         / Ei,   (  ∑ oi  = ∑ Ei ) 

Follows chi-square with (n-1) d.f. 

                                                            -------------- 

The demand for a particular spare part in a factory was found to vary from day-to-

day. 

Days        :   Mon           Tue          Wed           Thurs            Fri          Sat 

Number  :    1124         1125        1110           1120           1126      1115 

Solution 

  : The number of parts demanded does not depend on the day of week. 

 

 

Digits:             0            1            2         3          4           5          6          7         8          9 

Frequency:  1026      1107   997      966      1075    933      1107   972    964      853 

Test whether the digits may be taken to occur frequently in the directory. 

 

 

 

 

 

 

 





 

 



 

 

 



 

 

 

 



 

 



 

 

 

 



 

 



 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 

 


