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Abstract 
Kruskal-Wallis (1952) proposed a nonparametric approach to carry out the analysis for one way classified data 

when the data measured on ordinal scale. In this paper an attempt is made to propose a note on test statistic. 
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I. INTRODUCTION 
When the data is violating the basic assumptions to carry out the analysis of variance, like, normality or 

exact magnitudes of responses are unknown, then it is difficult for us to carry out the analysis as per the original 

plan of design of experiment. In such situations, we can prefer nonparametric methods for their analysis. 

Several authors made attempts on developing nonparametric methods for the analysis of various 

experimental designs.  Among them one of the popular methods used is Kruskal-Wallis test introduced by 

Kruskal and Wallis (1952) for the analysis of k- samples to test the equality of location parameter of those 

populations. In this paper a note on evaluation of test statistic by taking the ratio of variances of ranks of mean 

squares of treatments and errors instead of ratio of treatments to total and compared and illustrated with a 
suitable Design of Experiment. 

 

II. NOTE ON PARAMETRIC & NON-PARAMERIC ANALYSIS FOR CRD 
Suppose an experiment is conducted with a Completely Randomized Design layout on ‘N’ homogeneous 

experimental units with ‘v’ treatments, where N= i ni (i = 1, 2, … , v ). Assume that distribution function of 
responses is F and is continuous with an unknown median M. Let yij (i = 1, 2, … , v,  j = 1, 2, …, ni ) are the 

independent observed responses corresponding to ith treatment applied in jth replicated experimental unit.  

 

Table-1: Classified experimental data 

Treatments (Ti) 1 2 … j … ni 

T1 y11 y12 … y1j … y1n1 

T2 y21 y22 … y2j … y2n2 

…       

Ti yi1 yi2  yij  yi ni 

       

Tv yv1 yv2 … yvj … yvnv 

 

The responses are transformed into ordinal scale by arranging them all in ascending order of their magnitude 

and assign ranks, 1 to N. Let Rij be the rank of the response yij ( i = 1, 2,…,v ; j = 1, 2, …, ni). The rank 

transformed data is presented below.  

 

Table-2: Transformed experimental data 

Treatments (Ti) 1 2 … J … ni Total Mean 

T1 R11 R12 … R1j … R1n1        
     

T2 R21 R22 … R2j … R2n2        
     

---         

Ti Ri1 Ri2  Rij  Ri ni        
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           ---         

Tv Rv1 Rv2 … Rvj … Rvnv        
     

 

Where      
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    the average rank of responses belongs to the ith treatment, and     
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 is the average rank all responses. The null hypothesis (H0) to be tested is that there is no significant 

difference in the treatment effects. 

H0: α1 = α2 = … = αv = α  vs  H1: at least two of the αi’s are different 

Treatment Sum of squares with (v-1) degrees of freedom is  
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Total Sum of squares with N-1 degrees of freedom is 
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Then the Error Sum of Squares with (N-v) degrees of freedom is  
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By taking the ratio of mean squares in ranks for treatments and errors, the test statistic is  

The Test statistics is given by 

Q = 
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The Test statistics is given by 

Q = 
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Example: The experimental data presented in Table 3 is study of the distribution of weights gains, when four 

types of feeds A, B, C, and D given to 20 rabbits of homogeneous group and with 5 selected for each feeding. 

 
Table 3: Feed & Weight gains (kg) 

A 3.35 3.8 3.55 3.36 3.81 

B 3.79 4.1 4.11 3.95 4.25 

C 4 4.5 4.51 4.75 5 

D 3.57 3.82 4.09 3.96 3.82 

 

The rank transformed data is given by 

Table 4: Rank Transformed data 

Treatments Ranks Total 

A 1 6 3 2 7 19 

B 5 14 19 10 15 63 

C 12 16 17 18 20 83 

D 4 8.5 13 11 8.5 45 

  

(i) Then the Kruskal Wallis statistic value is  

H = 
  

      
 

   
 

  

 

   
        = 

  

     
 
   

 
 

   

 
 

   

 
 

   

 
  – 3(21) = 12.68. 

Critical value of χ²3df  = 7.81. There is a significance difference the location parameters of four feedings. 

(ii)   The test statistic ‘Q’ is given by 

Q = 
      

  
               

                       
  

     
 = 

                   

                               
  = 0.074 

Critical value of χ²3df  = 7.81, it can be concluded that, there is no significance difference.  
(iii) The test statistic ‘Q’ is given by 

 Q = 
            

 
   

 
             

                               
 
   

 
 
 = 

                   

                                 
 = 0.397 

  Critical value of χ²3df  = 7.81. There is no significance difference between the feedings. 

(iv) F-statistic is evaluated under the assumption of normality is F =13.77. Critical value of F3,16 = 3.20 
there is a significance difference between the feedings. It can be concluded that there is a contradiction to the Q 

statistic and H statistic in drawing the conclusion 
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