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[Time:2.30 Hrs]      [ Marks:75] 

Please check whether you have got the right question paper. 

N.B: 1. All 5 questions are compulsory. 

2. All questions carry equal marks . 

3. Figures to the right indicate full marks. 

4. Use of simple calculator, statistical and log tables is permitted. 

5. Formula sheet and graph paper is provided 

6. Diagram , graph and other illustrations must be done using pen , pencil work will 

not be evaluated  

 

Q.1  Attempt any one question. 15 

 A Discuss in detail about discrete distribution.  

 B. Elaborate on the process of statistical hypothesis testing. 

 

 

Q.2  Attempt any one question. 15 

 A. Illustrate  various assumptions underlying MANOVA and discriminant functional analysis 

in detail 

 

 B. What are the assumptions of ANOVA. Compute one-way ANOVA for the following data: 

Group A Group B Group C 

4 6 8 

2 8 10 

4 6 4 

2 10 4 

6 8 2 

8 6 4 

Critical value at 0.05 level of significance = 3.68 

 

Q.3  Attempt any one question. 15 

 A. Discuss any three special correlations.  

 B.  What is Spearman’s RHO? Compute spearman’s rank order correlation with  the following 

data:  

Group A Group B 

12 20 

18 14 

22 22 

14 26 

16 28 

20 24 

15 30 

10 18 

24 32 
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Q.4 

 

Attempt any one question. 

15 

 A. What is factor analysis? State several assumptions, purpose , advantages and disadvantages 

of factor analysis  

 

 B. Describe structural equation modelling. What are assumptions and steps of structural 

equation modelling? 

 

 

Q.5  Write short notes (Attempt any 3 out of 4) 15 

 A. Normal distribution  

 B. Wilcoxon sign-rank test  

 C. Computation steps of Chi square  

 D. Types of  factor analysis 

 

****************** 
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[वळे: २.३० तास]                                      [ गणु:७५] 

कृपया तमु्हाला योग्य प्रश्नपत्रिका त्रिळाली आह ेका, ते तपासा. 

सचूना: १. सवव पाचही प्रश्न अत्रनवायव आहते. 

२.सवव प्रश्नाना सिान गणु आहते . 

३. उजवीकडील अकं प्रश्नाचे पणूव गणु दर्वत्रवतात. 

4. साधे कॅल्क्यलेुटर, सांत्रययकी आत्रण लॉग टेबल वापरण्याची परवानगी आह.े 

5. फॉम्युवला र्ीट आत्रण आलेख पेपर त्रदलेला आह े

6. आकृती, आलेख आत्रण इतर त्रचिे पेन वापरून करण ेआवश्यक आहे, पेत्रससलच्या कािाचे िलू्कयिापन केले 

जाणार नाही 

7.आवश्यकता असल्कयास िळू इगं्रजी प्रश्नपत्रिका पहावी. 

 

प्र.१  कोणताही एक प्रश्न सोडवा. १५  

 अ. स्वतंि त्रवतरणाबद्दल सत्रवस्तर चचाव करा.  

 ब. सांत्रययकीय गहृीतक चाचणीची प्रत्रिया सत्रवस्तरपण ेसांगा.  

प्र.२  कोणताही एक प्रश्न सोडवा. १५  

 अ. MANOVA आत्रण भदेक कायावत्िक त्रवशे्लषणातील त्रवत्रवध गतृ्रहतके सांगा  आत्रण त्यांचे तपर्ीलवार वणवन 

करा 

 

 ब. ANOVA ची गहृीतके काय आहते. खालील डेटासाठी एकेरी ANOVA ची गणना करा: 

गट अ गट ब गट क 

4 6 8 

2 8 10 

4 6 4 

2 10 4 

6 8 2 

8 6 4 

 

Critical value at 0.05 level of significance = 3.68 
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प्र.३  कोणताही एक प्रश्न सोडवा. १५  

 अ. कोणत्याही तीन त्रवर्ेष सहसंबंधांची चचाव करा.  

 ब. स्पीअरिनचा RHO म्हणज ेकाय? खालील डेटासह स्पीअरिनचा रँक ऑडवर सहसंबंध िोजा: 
 

 

गट अ 

गट ब 

12 20 

18 14 

22 22 

14 26 

16 28 

20 24 

15 30 

10 18 

24 32 

 

प्र.४  कोणताही एक प्रश्न सोडवा. १५  

 अ. घटक त्रवशे्लषण म्हणज ेकाय? घटक त्रवशे्लषणाचे अनेक गहृीतके, उद्दरे्, फायद ेआत्रण तोटे सांगा  

 ब. रचनात्िक सिीकरण िॉडेत्रलंगचे वणवन करा. रचनात्िक सिीकरण िॉडेत्रलंगचे गहृीतके आत्रण पायऱ्या काय 

आहते? 

 

प्र.५                 

थोड्यात टीपा त्रलहा (कोणत्याही तीन)  

१५  

 अ. सािासय त्रवतरण  

 ब. त्रवल्कको्सन साइन-रँक चाचणी  

 क. काय वगव च्या  गणना पायऱ्या  

 ड. घटक त्रवशे्लषणाचे प्रकार  
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Itv- F)' = Itr- P)' *ftr - rl'
A

c? * s; - 2rSrSo

rAR - rA( r8C
tt -

1l I n) + (1 I n,,)+...+ (1 / ir*)
| 

- 
L,,,. -

Appendix: Statistical Tables.
Table: Area Under Normal Distribution.
F'or example, to deterrnine the area under the curve betrveen 0 and 0^45, start at the rou' for 0'4, and read along

until 0.45 - there is the value 0.1736. Because the curve is symmetrical, the sar.ne table can be used for values

going either direction, so a negative 0'45 also has an area of 0. 1736.
'136

f or th" Z score of .045, The area betrveen mean and Z is .1736. the area beyond Z .50-.
Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0i5e

0.t 0.0398 0.0'{38 0.0478 0.05 r 7 0.05s7 0.0596 0.0636 0.067,s 0.0714 0.0753

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1 026 0.1064 0.1 103 0.1 141

0.3 0. r 179 0.1217 0. r 255 0. l 293 0.r33r 0.1 368 0.1406 0.1 443 0. I 480 0.1517

0.4 0. I 554 0.1 59 I 0.1 628 0. I 664 0. l 700 0. l 736 0.1'172 0. r 808 0. I 844 0. I 879

0.5 0. 1915 0. r 950 0. l 98s 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.6 0.7257 0.2291 0.2324 0.2357 0.2389 02122 0.2454 0.2486 0.2517 0.25.r9

0.7 0.2580 0.261 I 0.2642 0.2673 0.2704 0.2731 0.2164 0.2194 0.2823 0.2852

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.30.51 0.3078 0.3 106 0.3133

0.9 0.3 l5e 0.3186 0.32 r2 0.323 8 0.3264 0.3289 0.33 r s 0.3340 0.3365 0.3389

1.0 0.3413 0.3438 0.3461 0.348-s 0.3 508 tr. i )-i I 0.3551 0.35'11 0.3599 0.3621

l.l 0.3643 0.3665 0.3686 0.3708 4372e 0.3749 0.3770 0.3790 0.3 8 l0 0.3830

t.2 0.3849 0.386e 0.3 888 0.3907 0.3925 0.39.14 0.3962 0.3980 0.3997 0.4015

1.3 0.4032 0.40'19 0.4066 0.4082 0.4099 0.4115 0.41i I 0.4147 0.4162 0.4111

1.4 4.4192 0.4207 n A111 0.4236 0.4251 0.4265 0.4219 0.4792 0.4306 0.43 l9
1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.441 8 0.4429 0.4441

1.6 0.4452 0.4463 0.4474 0.4.184 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545

t.7 0.4554 0.4561 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633

1.8 0.4641 0.4649 0.46s6 0.4661 0.4671 0.46?8 0.4686 0.4693 0.4699 a.4'106

1.9 0.4713 4.4719 0.4726 0.4732 0.4738 0.4744 0.47s0 a.4'156 0.4161 0.4767

2.0 0.4772 4.4775 0.4783 0"4788 0.4793 0.4?98 0.4803 0.4808 0.4812 0.4817

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.48s0 0.4854 0.4857

2.2 0.4861 0.4864 0.4868 0.487i 0.4875 0.4878 0.4 881 0.4884 0.4887 0.4890

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.491 l 0.4913 0.4916

2-4 0.4918 0.4920 0.4922 0.492s 0.4921 0.4929 0.4931 4.4932 0.4934 0.4936
?< 0.493 8 0.4940 0.4941 0.4943 4.4945 0.4946 0.4948 0.4949 0.49s 1 0.4952

2.6 0.4953 0.4955 0.4956 0.4957 0.49s9 0.4960 0.496 r 0.4962 0.4963 0.4964

2.7 0.4965 0.4966 0.496'.1 0.4968 0.4969 0.4970 0.4971 0.49',/2 0.4973 0.4974

7.8 0.1974 0.4975 0.49',/6 a.4977 0.491'l 0.4978 0.4979 0.49'.t9 0.4980 0.498 r

2.9 0.4981 0.4982 4.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

3.0 0.4987 a.4987 0.498? 0.49E8 0.4988 0.4989 0.4989 0.4989 0.4990 0..1990
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The studentized range statistic (q)* 

*The critical values for q corresponding to alpha = .05 (top) and 
alpha = .01 (bottom) 

dffor 
Error 3 4 5 
Tenn 

Table of t distribution 
T table 

5 4.60 5.22 5.67 Of probability (two-tailed) 

6.98 7.80 8.42 0.05 I 0.01 
6 4.34 4.90 5.30 8 2.306004 3.355387 

6.33 7.03 7.56 
7 4.16 4.68 5.06 

5.92 6.54 I 7.01 

9 2.262157 3.249836 

10 I 2.228139 3.169273 

8 4.04 4.53 4.89 20 2.085963 2.84534 
5.64 6.20 6.62 

9 3.95 4.41 4.76 30 2.042272 2.749996 

5.43 5.96 6.35 , 50 2.008559 2.677793 

10 3.88 4.33 \4.65 
5.27 5.77 6.14 

II 3.82 4.26 l4.57 I 
5.15 5.62 5.97 i 

60 2.000298 2.660283 

70 J .994437 2.647905 

80 1.990063 2.638691 

12 3.77 4.20 , 4.51 ! ( 
! 5.05 5.50 i 5.84 i 

1
19 

1
3

.
59 3.98 \4.25 I 

I 
4.67 

I 
i 5.05 I 5.33 ! 

90 1.986674 I 2.631565 I 

I 100 1.983971 2.625891 1 
110 i 1.981765 2.621265 

120 I 3.58 3.96 j 4.23 I i 14.64 5.02 . 5.29 I 

\24 1
3

.
53 

1 3.90 4.17 ! 
I 

4.55 4.91 5.17 I 

I 120 l 1.97993 2.617421 , 
J30 1.97838 2.614177 

140 I 1.977054 2.611403 
26 I 3.52 3.89 4.15 I 4.51 4.87 5.13 

145 1.97646 2.610161 
I 

27 3.51 3.88 4.14 149 I 1.976013 2.609228 

4.50 3.86 5.11 150 1.975905 2.609003 
30 3.49 3.85 4.10 

4.45 4.80 5.05 
151 1.975799 2.60878 

40 3.44 3.79 4.04 inf 1.96 2.57 

4.37 4.70 4.93 
60 3.40 3.74 3.98 

4.28 4.59 4.82 
96 3.36 3.70 3.93 

4.22 4.52 4.74 
97 3.36 3.7 3.93 

4.22 4.52 14.74 
120 3.36 3.68 3.92 

4.20 4.50 4.71 
infinity 3.31 3.63 3.86 

4.12 4.40 4.60 

16706 4of5 

0.005 

3.832519 

3.689662 

3.581406 

3.153401 

3.029798 

2.936964 

2.914553 

2.898734 I 
2.886972 ! 
2.877884 \ 

2.870652 i 
2.864759 i 
2.859865 i 
2.855736 

2.852206 

2.850626 

2.849439 

2.849152 

2.84887 

2.80 

0.001 

5.041305 

4.780913 

4.586894 

3.849516 

3.645959 

3.496013 I 
3.4602 I 

3.435015 

3.416337 

3.401935 I 
3.390491 
3.381179 i 
3.373454 I 
3.366942 i 
3.361378 ! 
3.358889 I 

3.35702 

3.356569 

3.356124 

3.29 

r 

t 
! , 

76548 Page 7 of 8

Paper / Subject Code: 20339 / Psychology : Statistics for Psychology

XSAGARDADMINY177A21XSAGARDADMINY177A21



X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

X
SA

G
A

RD
A

D
M

IN
Y

17
7A

21
X

SA
G

A
RD

A
D

M
IN

Y
17

7A
21

f'apcr / SUI)lCCt (-Odc: lyJJt, / StiltrstrCS l0r l'S\rcll0log\

Table various values of F in F distribution for probabiliw of .05 and .01.s vatues o rn | 0lstnDuuolr r DroDaDlllw o

dfl
(nurrrerafor)

df2
(denominator

Probability

0.05 0.01

fJ 5.317655 r 1.2s862

20 4.35t243 8.095958

26 4.225201 't.721254

it) 4.1t32 7.39s663

z 5 s.786135 13.27393

I IJ 3.805s6s 6.700965

L t4 3.738892 6.s 14884

z l5 3.68232 6.358873

2 11tt 3.591531 6.112il4
2 27 3.35.1131 5.4881 I I
2 28 3.3403 86 5.152937

2 29 3.321654 5.420445

2 174 3.04 4.15

2 116 3.04 4.12
3 \) 3.8(r2548 6.9e 1917

l 36 2.866266 4.311096

3 37 2.858796 .{ .3 5954

.,) 38 2.85t741 4.342988

8 28E 1.97063 1.5 7{3

Pearson's r significance tabl

* * * t: ;k * + :i: >i: :l t: *: i. :k t: + * ):. ):. ::: ::: :k :k * * * x :3 ]:: * >3 )k x * r: i: :!

Chi-square Table

ul Probability

0.0s 0.0r 0.00s

3.84 r 459 6.634897 7.879439

2 5.99146-5 9.21034 10.s9663

e-l values

1 z 3 4 5 {) 7 8

_r',
e

0.367879 0. I 3s335 0.049787 0.0 r 83 16 0.006738 0.402479 0.000912 0.000335

ear50n SI lcance raDle
f){ I 2 3 A

5 6 7 {1 l0
0.05 4,997 0.95 0.878 0.81 I 0.754 0.701 0.666 0.632 0.602 0.576

0.01 0.9999 0.99 0.959 4.917 0.874 0.834 0.798 0.165 0.735 0.708
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