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Mention some assumptions made in multiple regression analysis. The following

table shows the scores (Y) made by ten assembly line employees on a test

designed to measure job satisfaction. It also shows the scores made on an aptitude

test 
-(Xr) 

and the number of days absent (Xz) during the past year (excluding

vacations). [2+6+1]

SECTION "C"

[3 Q.x 9 =27 marks]

Y Xr Xz

70 6 1

60 -1 2

80 8 1

50 5 8

55 6 9

85 9 0

a. Calculate the least square equation that describes these three variables

b. Predict the value of scores when aptitude test is 7 and number

is 6. .- r:,+r

of absent days

What are non-parametric tests? How are they different from parametric tests?

Students in grades 4, ancl 5 were asked whether good grades, athletic ability or

popularity was most important to them. The contingency table separating the

students by grade and by choice of most important factor is shown below:

Goals Grade

4 5

Grades 49 50

Popular 24 36

Sports r9 22

At 0.05 level of significance, is there evidence to support that students' choice is

I

a

independent of grades.

OR

[1+1+7]



Write down some advantages of non-parametric test over parametric test. The
frequency of number of goals scored by teams during the first round matches of the
2002 World Cup are given below.

No. of goals Frequency No. of goals Frequency

0 23 5 I

1 37 6 0

2 20 7 0

3 l1 8 1

4 2

At 57o level of significance, is it appropriate to model the number of goals scored
using Poisson distribution. Use chi-square goodness-of-fit test.. 12+71

Mention the expressions used to calculate total sum of squares (SST), treatment
sum of squares (SSTr) and enor sum of squares (SSE) in analysis of variance
technique. Following data show the time taken in minutes by five pain relieving
drugs A, B, C, D and E to cure the pain. Each drug was taken by four patients.
Test whether there is any difference in efficiency in the five pain relieving drugs
at57o level of significance. l2+7)

Patient No Drugs
A B C D B,

1 13 11 13 12 12

2 l2 10 t4 11 t2
aJ t4 13 13 10 11

4 t2 l2 14 l2 14

SECTION "D"
[4 Q. x 7 =28 marks]

An insurance company wants to test rvhether the proportion of people who submit

. claims for automobile accidents is about the same for the three age groups 25 and
under, over 25 and under 50, and 50 and over. Following table gives number of
claims categorized into different age groups:

<25 25-50 >50

Claim 40
. ,'al

60

No Claim 60 65 40

Help the manager of the company to dbcide by using appropriate statistical tool
at l%o level of significance.

3 a

t4

J5
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Two sources of raw material are under consideration of a company. Both sources

Seem to have similar characteristics, but the company is not sure about their

respective uniformity. Random samples are drawn from two populations and the

following results were obtained:

x Y
16 19

t7 22

18 23

19 25

20 26

2l 28

22 29

24 30

26 31

27 32
35

36

Find the variance of two samples and test whether the two samples have been

drawn from populations having same variances. Use u = 0'01'

After collecting data on the amount of air pollution in Kathmandu valley, the

Government of Nepal decided to issue strict new rules to govern the amount of
pMl0 in the air of valley background area. Of six air monitoring stations located

in Kathmandu valley, government has taken the sample from two air monitoring

stations located at Bhaktapur and at Tribhuvan University(TU). Based on the

following data, by using U-test, does the government have enough evidence to

clonclude with 5Vo level of significance that the amount of PM10 is less in

Bhaktapur as compared to TU.

6

Bhaktapur tt7 116 115 i13 157 169 t76 118 r20 158

TU 1t4 t12 119 tzl 159 160 771 122 123 162

a



7 Consider the following data taken on subgroups of size 5. The data contain 20
averages and ranges on the diameter (in mm) of an important component of an
engine. Display X-bar chart and Range charts. Does the process app"ar to be in
control? If not explain why?

Sample x Range
I 4.24 0.09
2 4.18 0.12
aJ 4.36 0.14
4 4.21 0.24
5 4.22 0.15
6 4.18 0.28
7 4.23 0.06
8 4.19 0.15
9 4.2t 0.09
10 4.18 0.15
11 4.20 0.21
t2 4.25 0.20
13 4.25 0.rl
1,4 4.21 0.07
15 4.19 0.16
16 4.23 0.16
t7 4.27 0.19
18 4.22 0.20
t9 4.20 0,t2
20 4.t9 0.16

L
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lfr Percentrge Points of rhe 1: Distriburion'

d 0.995 0.990 0.9'15 0.950 0.900 0.s00 0.100 0.050 0.025 0.0to 0.005

I
1

o.00+
o.0l
o.o7
o.21

o.4l

0.68
o.99
t.34
1.7.3

2.16

2.60

3.07

3.57
4.07
4.60

5.14
5.70

5.26
6.84
7.43

9.26
9.89

ro.52

I l.l6
I l.8l
t2.46
t3.t2
13.79

20.71

27.99

35.53

43.28

5t.r7

0.00+

0.02

0.11

0.30

0.55

0.87

1.24

1.65

2.09

2.56

3.05

3.57

4.1I
4.66

5.23

5.81

6.41

7,Ol

i7.63
8.26

0.00+

0.05

0.22
0.48
0.83

t.24
1.69

2. l8
2.74
3.25

3.82
4.40
5.01

5.63
6.27

6,91

7.56
8.23

8.91

9.59.

r0.28
10.98

11.69

t2.40
t3.t2

13.84

14.57

15.31

16.05

t6.79

24.43

32.36

40.48

48.76

57. l5

65.65

71.22

0.0O+

0. r0
0.35

a.7L

1.15

t.64
2.t7
2;t3
3.33

3.94

4.57

5:23

5,89

6.57

7.26

7.96

8.67

9.39

I0.12
10.85

I r.59
t2.34
13.09

13.85

r4.61

15.38

16. 15

16.93

t7.71

18.49

26.51

34.76

43.t9
5t.74

60.39

69. l3
'17.93

0.02

o.2t
0.58

1.06

l.6l
2.20
2.83

3.49

4.t1
4.87

5.58

6.30
7.04

7.79
8.55

9.31

10.09

10.87

I1.65
t2.&
t3.24
t4.M
r4.85
15.66

t6.47

t7'.29

t8.l I
18.94

t9.77
20.60

29.05

37.69

46.46

55.33

64.28

0.45

1.39

2.37

3.36

4.35

5.3s

6.35

7.34

8.34

9.34

10.34

1t.34
t2.34
13.34

l'4.34

15.34

t6.34
t7.34
18.34

t9.34

20.34

21.34

22.34

23.34

24.34

25.34

26.34

27.34

2834
29.34

39.34

49.33

59.33

69.33

79.33

89.33

99.33

z.7t
4.61

6.25

7.78

9.24

10.65

t2.02
13.36

t4.68
t5.99

t7.28
18.55

19.8 t

2t.06
22.3t

23.54

24.77

2s.99

27.20
28.4t

29.62

30.81

32.01

33.20

34.28

35.56

36.74

37.92

39.09

40.26

5t.81
63.t7
74.40
85.53

96.58

t07.57
I 18.50

3.84

5:99

7.8r
9.49

I t.07

t2.59
t4.07
15.51

t6.92'
18.31

19.68

2t.03
22.36

23.68

25.00

26.30

27.59

28.87

30,14
31.41

32.67

33.92

35.t7
.36.42

37.65

38.89

40.1 I
4t.34
42.56

43.1'l

55.76

67.50

79.08

90.53
'101.88

I r3. l4
124.34

7.88
10.60

12.84

14.86

t6.75

18.55

20.28

21.96
23.59

25.t9-

26.76
28.30
29.82
3t.32
32.80

34.27

35.72

37.16
38.58

ao,S

41.40

42.80
44.18
45.56
46.93

48.29

49.65
s0.99

52.34

53.67

66.77

79.49
91.95

104.22

tt6.32

128.30

l40.li

5.02 6.63
738 9.2r
9.35 r 1.34

I l.14 13.28

t2.83 15.09

l{.45 .16.81

16.01 18.48

t7.53 ?0.09
19.02 21.67
20.48 23.2r

2t.92 24.72
23.34 26.22
24.74 27.69
26.t2 29.t4
27.49 30.58

28.85 32.00
30.t9 33.41

31.53 34.81

32.85 36.19
34.t7 37.57

35.48 38.93
36.78 40.29
38.08 4t.&
39.36 42.98

40.65 44.3t

4r.92 45.64
43.t9 46.96

44.46 48.28

45.72 49.59

46.98 50.89

59.34 63.69
.71.42 76.15

83.30 88.38
95.02 t00.42

106.63 tt2.33

ll8.t4 t21.r2
t29.s6 l3s.8l

I

I

3

4

5

6

7

8

9

l0
ll
l2
l3
l4
l5
L6

t7
l8
l9
20

2t
22
23
24
25

26
27
28
29
30

40

50
60
70
80

90

100

8.90

9.54

10.20

10.86

t1.52

t2.20
I2.88
t3.57

t4.26
t4.95

22.t6
29.71

37.48

45.+1

53.54

i,4i .

59.20 6t.75 71.29

82.3667.33 70.06

iv 
= dcgrccs of frccdorh.

i

I

i
I

I

I

I

I

I

i

.l
I

I
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604 Appendix

Table IV Percentage points of thc t Distribution

d, 0,40 0.25 o. t0 0.05 0.025 0.01 0.005 0.0025 0.oo I 0.0005
I

2

3

I
5

6

1

8

9
l0

ll
t2
t3
t4
t5

t6
t7
t8
l9
20

2l
22

23

24

25

26

27

28

29

30

40

60

,rj

0.325

ri.zsg

0.277

0.271

0.267

1.000

0.816

0.765

0.741

0.72'l

0.718

0.71 I
0.706

0.703

0.700

0.697

0.695

0.694
0.692
0.691

0.690

0.689

0.688

0.688

0.587

0.686

0.686

0.685

0.685

0.684

0.684

0.684

0.683

0.683

0.683

0.681

0.679

4.677

0.674

1.078

1.886

r.638

!,r:
L.176

t.440
1.415

t.397
1.383

1.372

1.363

1.356

r.350
1.345

1.341

1.317

r.333

1.330

1.328

1.325

1.323

1.32t
1.319

t.318
1.316

1.315

1.3 l4
1.3 r3
t.3tI
Ll_tq
L303
t.296
t.289
1.282 ,

6.314

2.920
2.353
2.132
2,015

t2.706
4.303

1.1 82

?.'77a
2.57 t

3 1.82 I

6.965

4.54 t

3.747

1.365

$.651
9.92s
5.841

4.604

4.032

127.32

t4.089
7.453

5.598

4.773

4.317

4.029
3.833

3.690

3.581

1.497

7.428

1.372

3.326

3.286

3.252
3.222

3.197

1.174

3.r53

3. r35

3.1 l9
3.104

3.091

3.078

3.061

3.057

3.M1
3.038

3.030

2.911

2.915

2.860

2.807

0.265
0.263
0.262
0.26t
0.260

0.260

0.2s9
0.259
0.258

0.258

0.258

0.257

0.257

0.257

0.257

0.257

0.256
0.256
0.256
0.256

4.256
0.256
0.256

0.256
0.256

0.255
0.254
0.254
0.253

1.943

1.895

t.860
1.833

1.8 l2

t.795
t.782
t.77 L

t.'t6t
t.753

1.746

1.740

t.734
1.729

1.725

t.721
1.7 t7
t.7 t4
l.7l I
1.708

1.706

1.703

1.701

r.699
t.697

1.684

t,671
1.658

t.us

2.441

2.365
2.306
2.262
zis
2.20t
2.179
2.t60
2.t45
2.t3t -

2.12A

2.tlo
2.101

2.@1
2.086 .

2.080
2.074
2.M9
2.0@
2.460

2.056
2.052
2.M8
2.U5
2.W
2.021
2.000

1.980

1.960

3.t43
2.998
2.896

2.82t
2.764

2.718
2.681

2.650
2.624

2.602

2.583

2.567

2.552
2.,539

2.528

2.518

2.508

2.500

2.492
2.485

2.479
2.473

2.467

2.462
2.457

2.423
2.190
2.358

2.326

3.70'l
3.499

3.355

3.250

3.169

3. t06
3.055

3.012 .

2.977'

2.947

2.921

2.898

2.878

2.861

2.845

2.831

2.819

2,80'l
2.797

2.787

2.7'19

2.77 |
2.763

2.756
2.750

2.7M
2.660
2.6t7
2.516

3r8.3I
23.326
10.2t3

7.t73
s.893

5.208
1.785
4:501

4.297
4.t44

4.025
3.930
1.852
3.787

3.733

3-686

3.646
3.610
3.579
3.552

3.527

3.505

3.485

3.467

3.450

3.435

3.421

1.408

1.396

3.385

3.307

3.232

3.1 60

3.090

636.62

31.598

t2.924
8.6 r0
6.869

5.959

5.408

5.041

4.781

4.587

4.437
.t.318

4.22t
4.140
4.Ot3

4.015

3.965

3.e22
3.883

r.850

3.819

3;t92
1.767

3.745

3.725

3.707

3.690

3.674

3.659
3.646

3.551.

3.460

3.373.,'

3.291

t_

o

Sourcc:Tnis tablc is adaptcd ltom Biometrika
Biometrika Tnrstccs.

Tables for Statisncians, Vol. l, 3rd cdition. 1966, by pcrmission of rhc
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236.8

19.35

8.89

6.09

4.88

4.21

3,79

3.50

3.29

3.14

3.01

2.91

2.83

2.76

2.71

2.66

2.61

2.58

2.54

2.5t
2.49

2.46

2.M
2.42

2.40

2.19

2.37

2.36

2.35

2,33

2.25

2.17

2.09

2.01

I I I

Thble V Percentage Points of the I"Distribution (continued)

:'" fi.os,tr.

161.4

I 8.51

10.13

7.71

6.61

5.99

5.59

5.32

5.12

4.96

4.84

4.15

4.61

4.60

4.54

4.49

4.45

4.41

4.38

4.35

4.32

4.30

4.28

4.26

4.24

4.23

4.21

4.20

4.18

4.t7
4.08

4.00

3.92

.3.84

199.5

19.00

9.55

6.94

5.79

5.14

4.74

4.46

4.26

4.r0
3.98

3.89

3.81

3;t4
3.68

3.63

3.59

3.55

3.52

3.49

3.47

3.44

3.42

3.40

3.39

3.37

3.35

3.34

3.33

3.32

3.23

3.15

3.07

3.00

2t5.7

19. l6
9.28

6.59

5.41

4.76

4.35

4.07

3.86

3.71

3.59

3.49

3.41

3.34

3.29

3.24

3.20

3.16

3. l3
3.10

3.07

3.05

3.03

3.01

2.99

2.98

2.96

2.95

2.93

2.92

2.84

2.76

2.68

2.60

224.6

19.25

9.12

6.39

5.19

4.53

4.12

3.84

3.63

3,48

3.36

3.26

3.18

3.1 I

3.06

3.01

2.96

2.93

2.90

2.87

2.84

2.82

2.80

2.78

2.76

2.74

2.13

2.71

2.70

2.69

2.61

2.53

2.45

2.37

238.9

19.37

8.8s

6.04

4.82

4.15

3;13

3.44

3.21

3.07

2.95

2.8s

2;17

2.70

2.64

2.59

2.s5

2.51

2.48

2.4s

2.42

2.40

2.37

2.36

2.34

2.12

2.31

2.29

2.28

2.27

2.1 8

2.10

2.02

1.94

24s.9

19.43

8.70

5.86

4.62

3.94

3.51

3.22

3.01

2.85

2.72

2.62

2.53

2.46

2.40

2.3s

2.lr
2.27

2.23

2.20

2.18

2.t5
2.13

2.rl
2.09

2.07

2.06

2.04

2.03

2.01

1.92

1.84

1.75

1.67

248.0

19.45

8.66

5.80

4.56

3.87

3.44

3.15

2.94

2.77

2.65

2.54

2.46

2.39

2.33

2.28

2.23

2.r9
2.t6
2.12

2.10

2.07

2.0s

2.01

2.01

1.99

1.97

r.96

1.94

1.93

1.84

t.75

1.66

1.57

19.47

8.59

5.72

4.46

1.77

3.34

3.04

2.83

2.66

2.53

2.43

2.34

2.27

2.20

2.15

2.10

2.06

2.03

1.99

r.96

r.94

1.91

1.89

1.87

1.85

l.84
1.82

l.8l
t.79

1.69

r.59

r.55

1.39

254.3

19.50

8.53

5.63

4.36

3.67

3.23

2.93

2.54

2.40

2.30

2.21

252.2 253.3

19.48 19.49

8.57 8.55

5.69 5.66

4.43 4.40

3.74 3.70

3.30 3.27

3.01 2.97

2:19 2.15

2.62 2.58

2.49 2.45

2.38 2.34

2.30 2.25

2.22 2.18

2.16 2.11

2.11 2.06

2.06 2.01

2.02 1.97

1.98 1.93

1.95 I .90

1.92 1.87

1.89 1.84

1.86 1.81

1.84 t;19

1.82 I .77

r.so 1.75

r.79 1.73

1.77 l.7l
1.75 I .70

1J4 1.68

1 .64 1.58

r.53 1.47

r.43 1.35

1.32 1.22

251.1249.1 250.1.

19.45 19.46

8.64 8.62

s.77 5.75

4.53 4.50

3.84 3.81

3.41 3.38

3.12 3.08

2.90 2.86

2.74 2.70

2.6t 2.51

2.51 2.47

2.42 2.38

2.35 2.31

2.29 2.25

2.24 2.19

2.19 2.15

2.15 2.11

2.ll 2.07

2.08 2.04

2.05 2.01

2.03 1.98

2.01 r.96

1.98 1 .94

1.96 1.92

1.91 1.90

1.938.1.88
r.sift r.87

1.90 1.85

1.89 1.84

l:?9 1.74

1.70 1.65

l.61 1.55

1.52 1.46

240.5 241.9 243.9

19.38 19.40 19.41

8.81 8.79 8.74

5.00 5.96 5.91

4.77 4.74 4.68

4.10 4.06 4.00

3.68 3.@ 3.57

r.is 3.35 3.28

3.18 3.14 3.0'l

3.02 2.98 2.91

2.90 2.85 2.79

2.80 2.75 2.69

2.71 2.67 2.60

2.65 2.60 2.53

2.59 2.54 2.48

2.54 2.49 2.42

2.49 ?.45 2.38

2.46 2.41 2.34

2.42 2.38 2.ll
2.39 2.35 2.2&

2.37 2.32 2.25

2.34 2.30 2.23

2.32 2.27 2.20

2.30 2.25 2.18

2.28 2.24 2.16

2.27 2.22 2.r5
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