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1.         0.05    
   : 14 

A1() A2() 

B1() B2() B1() B2() 

C1() C2() C1() C2() C1() C2() C1() C2() 

16 14 21 14 23 24 19 20 

23 19 19 17 25 23 17 17 

17 17 13 19 18 19 15 17 

20 13 15 17 30 20 16 15 

19 11 17 19 28 22 18 21 

 

1.            : 14 

 

I II III IV 

38 26 23 10 

33 28 18 14 

25 16 26 28 

30 18 31 16 

26 13 26 20 
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2.             

       ? 14 

  
 

   

 30 20 10 

 40 60 30 

 10 30 70 

                         

2. (A)       (rt)   : 7 

 – Y 

  

 – X 

 

  

   40(B) 70(A) 

    80(D) 30(C) 

2. (B)   -3  -5   ‘’  ‘’     

 .    -       

0.05   . 7 

 – 5 
 – 3 

  

 10(B) 50(A) 

 30(D) 15(C) 

 

3.              

 :    14 

 1 2 3 4 5 6 7 8 9 10 

  29 30 39 37 37 28 28 35 24 27 

  30 28 26 31 32 24 29 40 24 24 

 
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3.      ‘Q’        : 14 

 1 2 3 4 5 6 7 8 9 10 

I 0 1 1 1 0 0 1 0 0 0 

II 1 0 0 1 0 1 0 0 1 0 

III 1 1 1 1 1 1 1 1 1 1 

  

4.       -     

.          

 0.05  . 14 

 (N) 
 (K) 

I II III IV 

A 22 35 58 17 

B 40 48 37 44 

C 18 29 22 41 

D 42 46 29 49 

 

4.     -A (N = 10), -B (N = 7)  -C (N = 5)   

   . -         

               :  14 

  

A 30 22 34 32 27 33 31 36 25 46 

B 28 20 18 24 11 16 21    

C 20 22 26 19 13      

 

5.     : ( ) 14 

 (1)            _________  .  

     (/) 
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 (2)           _________  

  . (/) 

 (3) -    _________   .  

     (/) 

 (4)               . 

 (/) 

 (5)         _________     

  . (/) 

 (6)               - 

       _________ . (2  2  2 / 3  2  2) 

 (7)   (C)    -   . ( / ) 

 (8) -      . ( / ) 

 (9) - -      _________   

  . ( / ) 

 (10)  -     (df)   _________.  

     (df = K – 1 / df = R – 1) 

 (11)  -   _________     . (Xr2 / rt) 

 (12)  ‘Q’      .  ( / ) 

____________ 
 



AE-109 5 P.T.O. 

Seat No. :  _______________ 
  

AE-109 

April-2025 
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Time : 2:30 Hours]  [Max. Marks : 70 

 

1. Carry out analysis of variance from following data and test the null hypothesis at 0.05 

significance level : 14 

A1(Rural) A2(Urban) 

B1(Arts) B2(Commerce) B1(Arts) B2(Commerce) 

C1(Girls) C2(Boys) C1(Girls) C2(Boys) C1(Girls) C2(Boys) C1(Girls) C2(Boys) 

16 14 21 14 23 24 19 20 

23 19 19 17 25 23 17 17 

17 17 13 19 18 19 15 17 

20 13 15 17 30 20 16 15 

19 11 17 19 28 22 18 21 

OR 

1. Test the homogeneity of variance of the following data by using Bartlett’s test : 14 

Groups 

I II III IV 

38 26 23 10 

33 28 18 14 

25 16 26 28 

30 18 31 16 

26 13 26 20 



AE-109 6 

2. Calculate contingency correlation co-efficient from the frequencies given below and 

find out if level of mental health has significant relationship with level of Achievement. 14 

Mental Health 
Achievement 

Low Moderate High 

Low 30 20 10 

Moderate 40 60 30 

High 10 30 70 

                        OR 

2. (A) Compute Tetrachoric Correlation (rt) from the table given below : 7 

Variable – Y 

School Adjustment 

Variable – X 

Salesmanship 

Unsuccessful Successful 

Well adjusted 40(B) 70(A) 

Poorly adjusted 80(D) 30(C) 

2. (B) Shown below are the number of persons who answered ‘Yes’ or ‘No’ to question-

3 and question-5 of a questionnaire. Calculate the Phi-coefficient of correlation 

from this data and test the null hypothesis at 0.05 level of significance. 7 

Question – 5 
Question – 3 

No Yes 

Yes 10(B) 50(A) 

No 30(D) 15(C) 

 

3. Test the null hypothesis by using Wilcoxon matched pair sign ranks test from following 

data :   14 

 1 2 3 4 5 6 7 8 9 10 

Experimental Group 29 30 39 37 37 28 28 35 24 27 

Control Group 30 28 26 31 32 24 29 40 24 24 

OR 
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3. Test the null hypothesis by using Cochran Q test from following data : 14 

Methods 1 2 3 4 5 6 7 8 9 10 

I 0 1 1 1 0 0 1 0 0 0 

II 1 0 0 1 0 1 0 0 1 0 

III 1 1 1 1 1 1 1 1 1 1 

  

4. Subject of four matched groups obtained the following scores under the four different 

conditions. Carryout Friedman’s two way analysis of variance rank test. Test the 

significance of the conditions at 0.05 levels of significance. 14 

Groups (N) 
Conditions (K) 

I II III IV 

A 22 35 58 17 

B 40 48 37 44 

C 18 29 22 41 

D 42 46 29 49 

OR 

4. The scores on a psychological test obtained by Group-A (N = 10), Group-B (N = 7) and 

Group-C (N = 5) have been given below. Using Kruskal-Wallis test verify the null 

hypothesis that the three groups of the subjects come from same population and also 

interpret your finding.  14 

Groups Scores 

A 30 22 34 32 27 33 31 36 25 46 

B 28 20 18 24 11 16 21    

C 20 22 26 19 13      

 

5. Answer the following questions : (Any seven) 14 

 (1) The null hypothesis is _________ when the table value is larger than the 

calculated value. (Accepted/Non-accepted) 

 (2) A statistical test that predicts a population from a sample is called a _________ 

test.   (Parametric/Non-parametric) 
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 (3) Three-way analysis of variance is a _________ statistical method.  

     (Parametric/Non-parametric) 

 (4) Bartlett’s test results are significant that means the groups variance are 

heterogeneous. (True/False) 

 (5) _________ techniques are more capable and successful in order to determine the 

true difference between the two means. (Parametric/Non-parametric) 

 (6) If there are three independent variables in which one independent variable has 

three levels and two variables have two levels, then its factorial design becomes 

_________.  (2  2  2 / 3  2  2) 

 (7) The contingence of coefficient (C) test is a Non-Parametric correlation method. 

     (True / False) 

 (8) The Phi-coefficient is denoted by  symbols. (True / False) 

 (9) The ranking in the Kruskal-Wallis one-way analysis of variance begins with the 

number _________. (small / big) 

 (10) The formula for the degree of freedom (df) in Friedman’s two-way analysis of 

variance is _________. (df = K – 1 / df = R – 1) 

 (11) The Friedman two-way analysis of variance is denoted by _________ symbol. 

     (Xr2 / rt) 

 (12) The Cochran ‘Q’ test is a Non-parametric method.  (True / False) 

____________ 


