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2. Answer any Five out of Six questions.
3. All questions carry equal marks.
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be used throughout the paper.
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1.

2

Consider the following regression output :

¥, =0.2033 + 0.6560 X;
se = ( ) (0.1961)
t =(2.083) ( )

RZ

Il

ESS = 0.0358 RSS = 0.0544

where Y is labour force participation rate (LFPR) in 1972 and X is LFPR of

women in 1968. The regression results were obtained from a sample of 19 cities

of the country.

()

(b)

(©)

()

(b)

(©

Some part of the printed output was damaged due to a printer error, leaving
some values unreadable. Using the information that is still clear, determine

the missing results.
Interpret the intercept coefficient, slope coefficient and R2.
The researcher expects the coefficient on X to exceed 1. Test the appropriate

hypothesis to evaluate this expectation at 5 percent level. (6x3=18)

State the assumptions of classical linear regression model.

A researcher estimates the model of the form Y; = By + B, Dy; + 2Dy + &
where Y is the annual expenditure on food, D, is 1 for female and 0 for
male, and D, is 1 for male and 0 for female. Explain the problem that she

might encounter in estimation.

What are the consequences of multicollinearity? (6x3=18)
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3. (a)

(®)

(©)

4. (a)

(b)

(©

3
Consider the following model : Y, =B, + B,D, + B,D,, + B, X, + ¢ where

Y is hourly wage, X is education in years, D, is 1 for female and 0 for male,
and D, is 1 if non-white and 0 if white. Write down the mean wage function

for each of the four groups of individuals classified by gender and race.

What is an interaction dummy variable? Explain why it is included in a

regression equation, giving a suitable example.

Explain the problem of heteroscedasticity in the regression model.
(6x3=18)

Why is stochastic error term included in the regression model?

Illustrate diagrammatically that Ordinary Least Squares estimators are

unbiased and efficient.

State the steps involved in testing for positive serial correlation using Durbin
Watson test. (6x3=18)

5. The Engel expenditure curve relates a consumer’s expenditure on a commodity

to her total income. Let Y = consumption expenditure on a commodity and X =

consumer income, consider the following models :

(a)

(b)

Model 1: Y, =B, + B X, + g

Model II: In Y, =B, + B, In X, + ¢

Model III: Y, = B, + B, In X, + ¢

Interpret the slope coefficients of Model I, II and III.

Illustrate the relationship between Y and X by drawing curves for the cases
when B, > 1, 0 < B, <1 and B, < 0 for Model II and for the cases when
B, <0 and B, > 0 for Model IIL

B1.0.
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(c) What is the purpose of including an intercept term in the model?
(6x3=18)

6. (a) If the error term in the regression model is heteroscedastic, what are the

implications for the estimation of coefficients?

(b) Which assumption of the classical linear regression is violated when tolerance
(TOL), reciprocal of Variance Inflation Factor (VIF), is equal to zero? Explain
the nature of the problem.

(c) What are the steps involved in Jarque-Bera test to examine the normality of
errors? (6x3=18)

1. FfefEaa wfeeme Jeegqe (regression output) W =R #ifew

Y, =0.2033 + 0.6560 X;
se={(___) (0.1961)
t=(2.083) (____)
R ESS = 0.0358 RSS = 0.0544

SEl Y a9 1972 ¥ W WiF WIS € (LFPR) B 3R X ¥ 1968 ¥ AfEaa @ LFPR
21 AR aRom 3 @ 19 R @ A ¥ W e T A

(%) Mex ot IR = www iz sreeye @ wo B www & @ a1, vl o5 w=
HISAA T M A TSR 0 off T 2, IaSFT AN TS IaT TR
Freficor =ifsmg

(@) Hae@s YIS (intercept coefficient), S IUNE (slope coefficient) 3R R &
e Sifse

(1) Mo o IHE 2 76 X &1 o 1 ¥ S B gE sEn W qeiET T R
fore 5 witee T W Iugas aREewn = qdem S (6x3=18)
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2. (=) e g wieAme Aed (classical linear regression model) N AR T Jeor
el

(@) T Ml ¥; = B + BiDy + BoDyi + & F T H HEA FAA T B B
Y Ao R afis am 2, D, e @ Pe 1 R qew R w0 2, D, TR
forg 1 3k wfeen & fow o R

Fe@e (estimation) ¥ 30 o aoen &1 GFET ST U2 gl 8, SEa el
HI

(W) @g-wEEay (multicollinearity) & o w1 27 (6x3=18)

3. (@) Fefafes ded w fEw =il Y =B,+B,D,+B,D,+BX +e W& YU
vieT o 2, X fen @ af 2, D, wRen D fw 1 ok e H fw 0 B, W D,
K- & forg 1. 3K W @ fe o 21 Fiv sk Wiy & sreR R wdiga S
P R W ¥ A ydE B forg WeA AW W (mean wage function) ol

(@) sk =@ ARGEw (interaction dummy variable) T 8 ? T ITGEA JTE 29 Y
e e B =8 wReEe e § o o e s 2

() yferEe Hiee A v R (heteroscedasticity) T T S TR FIe|
(6x3=18)

4. (=) wfwwe Higw A Wiafted e 9¢ (stochastic error term) = T e frar s
27

(@) @ & oW ¥ ae Hiforg & wmem =g Tt (Ordinary Least Squares)
e Aoy (unbiased) FR A (efficient) a1 A

(1) < e q@eor (Durbin Watson test) ST ITART e GRS hideh qeaatl

(positive serial correlation) F qheu ¥ WA TN T Ieord e
(6x3=18)

PLO.
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5. USe =@ O (Engel expenditure curve) T IuHiE @ R o) W BN At = @t
IES [ JE ¥ Sgar 2

AT Ao Y = Rt avg W ST 2@ 3k X = Iusiiar 9 s 2, Refiag wdea
‘Rf‘aﬂl’{ﬁﬁﬂ?:

WEAI:Y, =B, + BX +¢
WA I In Y, = B, + B, In X, + ¢

A [ Y, =B, + B, In X, + ¢
() witeat 1, 11 3R 111 & et Ut (slope coefficients) & SRS FHIT

(@) #ew L& forg B> 1,0 < B, <1 3R B, <0 ot Rafd ¥, wen witeet 111 2 Forg
B, <0 3B, >0 = Rufeall ¥ a6 Weoe Y 3k X & q dau 7t @ R

(W) fewt ¥ HA@E 9T (intercept term) T WA T &1 32T AT 27
(6x3=18)

6. (%) afe wfowrr diest % 3 92 frwwdfiw (heteroscedastic) 2, @t ot & SrewerT
& e s = fafeand 37

(@) it e wfowre ot e arom @ Jeeiee B @ 99 efeRd (TOL), i ARG
THIT Beret (VIF) &1 o 2, T O a0 e 27w ) W o e
=it

(T') 3%&[ AR (normality of errors) I WiT & & o0 oE -3 qdeor
(Jarque—Bera test) ¥ wnfder = T 7 (6x3=18)
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Table B-1 Critical Values of the t-Distribution

*f& e ¥ i ; Mﬂf Significance : o
Degrees of  One-Sided: 10% 5% 2.5% 1% 0.5%
. Freedom  Two-Sided:20%  10% 5% 2% 1%

1 3.078 6.314 12.706  31.821 63.657

2 1.886 2.920 4.303 6.965 9.925

3 1.638 2.353 3.182 4.541 5.841

4 A.538 2.132 2.776 3.747 4.604

5 1.476 2.015 2.571 3.365 4.032

6 1.440 1.943 2.447 3.143 3.707

7 1.415 1.895 2.365 2.998 3.499

8 1.397 1.860 2.306 2.896 3.355

9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
60 1.296 1.671 2.000 2.390 2.660
120 1.289 1.658 1.980 2.358 2.617

(Normal)
o0 1.282 1.645 1.960 2.326 2.576

Source: Reprinted from Table IV in Sir Ronald A. Fisher, Statistical Method's for Research
Workers, 14th ed. (copyright © 1970, University of Adelaide) with permission of Hafner, a
division of the Macmillan Publishing Company, Inc.

e e

PT.O.
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Table B-2 Ciritical Values of the F-Statustnc 5-Percent Level of Slgnlficance

i

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
30
40
60

120

o0

vo = Degrees of Freedom for Denominator

‘Source: Abridged from M, Merrington and C. M. Thompson
ofmamvanedbetaﬁwbum B;omanka vol
Biometrika trustees.

161

18.5
10.1
7.71
6.61
5.99
5.59
5.32
512
4.96
4.84
4.75
4.67
4.60
4.54
4.49
4.45
4.41
4.38
4.35
4.32
4.30
4.28

4.26

4.24
417
4.08
4.00
3.92
3.84

2

200
19.0
9.55
6.94
5.78
5.14
4.74
4.46
4.26
410
3.98
3.89
3.81
3.74
3.68
5.63
3.59
3.55
3.52
3.49
3.47
3.44
3.42
3.40
3.39
3.32
3.23
3.156
3.07
3.00

19.2
9.28
6.59
5.41
4.76
4.35
4.07
3.86
3.7
3.59
3.49
3.41
3.34
3.29
3.24
3.20
3.16
3.13
3.10
3.07
3.05
3.03
3.01
2.99
2.92
2.84
2.76
2.68
2.60

8
225
19.2
g9.12
6.39
5.19
4.53
412
3.84
3.63
3.48
3.36
3.26
3.18
3.11
3.06
3.01
2.96
2.93
2.90
2.87
2.84
2.82
2.80
2.78
2.76
2.69
2.61
2.53
2.45
237

s
230
19.3
9.01
6.26
5.05
4.39
3.97
3.69
3.48
3.33
3.20
3.1
3.03
2.96
2.90
2.85
2.81
2.77
2.74
2.71
2.68
2.66
2.64
2.62
2.60
2.53
2.45
2.37
2.29
2.21

~Q§>§§

8

234
19.3
8.94

6.16

4.95
4.28
3.87

3.58 3

3.37
3.22
3.09
3.00
2.92
2.85
2.79
2.74
2.70
2.66
2.63
2.60
257
2.55
2.53
2.51
2.49
242
2.34
225
2.18
2.10

521
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Table B-3 Critical Values of the F-Statistic: 1-Percent Level of Significance

98.5
34.1
21.2
16.3
13.7
12.2
113
10.6
10.0
9.65
9.33
9.07
8.86
8.68
8.53
8.40
8.29
8.19
8.10
8.02
7.95
7.88
7.82
7.77
756
731
7.08
120 6.85
w B6.63

0 o N, 0 kB WM =

= Degrees of Freedom for Denominator
wly il — — — -— —h b —h Py
© ©® ~N O U A WN = O

Vo
N,
o

BN NN NN
%OOU‘I-PCOI\)_L

99.0
30.8
18.0
13.3
10.9
9.55
8.65
8.02
7.56
7.21
8.93
6.70
6.51
6.36
6.23
6.11
6.01
5.93
5.85
5.78
5.72
5.66
5.61
5.57
5.39
5.18
4.98
4.79
4.61

99.2
29.5
18.7
121
9.78
8.45
7.29
6.99
6.55
6.22
5.95
5.74
5.56
5.42
5.29
5.19
.08
5.01
4.94
4.87
4.82
4.76
4.72
4.68
4.51
4.31
4.13
3.95
3.78

99.2
28.7
16.0
11.4
515
7.85
7.01
6.42
5.98
5.67
5.41
5.21
5.04
4.89
4.77
4.67
4.58
4.50
4.43
4.37
4.31
4.26
422
4.18
4.02
3.83
3.65
3.48
3.32

9893
28.2
15.5
11.0
8.756
7.46
6.63
6.06
5.64
5.32
5.08
4.86
4.70
4.56
4.44
4.34
4.25
417
4.10
4.04
3.99
3.94
3.90
3.86
3.70
3.51
3.34
3.17
3.02

99.3
27.9
15.2
10.7
8.47
7.19
6.37
5.80
5.39
5.07
4.82
4.62
4.46
432
4.20
410
4.01
3.94
3 BE
3.81
3.76
3.71
3.67
3.63
3.47
3.29
3.12
2.96
2.80

99.4
27.7
15.0
10.5
8.26
6.99
6.18
5.61
5.20
4.89
4.64
4.44
4.28
4.14
4.03
3.93
3.84
3.77
3.70
3.64
3.59
354
3.50
3.46
3.30
3.12
2.95
2.79
2.64

99.4
27.5
14.8
10.3
8.10
6.84
6.03
5.47
5.06
4.74
4.50
4.30
4.14
4.00
3.89
3.79
3.71
3.63
3.56
3.51
3.45
3.41
3.36
3.32
3.17
2.99
2.82
2.66
2.51

99.4
27.2
14.5
10.1
7.87
6.62
5.81
5.26
4.85
454
4.30
4.10
3.94
3.80
3.69
3.58
3.51
3.43
337
3.31
3.26
3.21
3.17
3.13
2.98
2.80
2.63
2.47
2.32

4052 5000 5403 5625 5764 5859 5928 5982 6056 6106

99.4
27.1
14.4
9.89
Tt
6.47
5.67
514
4.71
4.40
4.16
3.96

3.80

3.67
3.55
3.46
3.37
3.30
3.23
3.17
3.12
3.07
3.03
2.99
2 84
266

2.50

2.34
2.18

6209

99.4
26.7
14.0
9.85
7.40
6.16
5.36
4.81
4.41
410
3.86
3.66
3.51
3.37
3.26
3.16
3.08
3.00
2.94
2.88
2.83
2.78
2.74
2.70
2.55
2.37
2.20
2.03
1.88

6366
99.5
26.1

13.5
9.02
6.88
5.65
4.86
4.31

3.91

3.60
3.36
3.17
3.00
2.87
2.75
2.65
2.57
2.49
2.42
2.36
2.31

2.26
2.21

217
2.01

1.80
1.60
1.38
1.00

Source: Abzidged from M. Mamngtcna@d C. M 'momm “Tab{es of percentage points

of the inverted beta (F) distribution;

Biometrika trustees.

523
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Table B-4 Critical Values of the Durbin-Watson Test Statistics d, and dy:
5-Percent One-Sided Level of Significance
(10-Percent Two=S|ded Level of Significance)

1.11
1.13
1.16
1.18

1.20

1.22
1.24
1.26

1.29 1.
130 L

1.32
1.33
1.34
1.35
1.36
137
1.38

1.39 1
1.40

1.41
1.42
1.43
1.43
1.44

1.48
1.50

1.37
1.38

1.39(

1.40

1.4

1.42

0.62 2.15
0.66 2.10

10.71 2.06

2.02

0.56 2.21

0.45 2.54
|0.50 2.46
0.55 2.40
0.60 2.34

0.64 2.29
0.68 2.25
0.72 2.21
0.75 2.17
0.78 2.14
0.82 2.12
0.85 2.09
0.87 2.07
0.90 2.05
0.93 2.03
0.95 2.02
0.97 2.00
0.99 1.99
1.02 1.98
1.03 1.97
1.96
1.95
1.94
1.93
> 1.93
1.90
1.88
1.86

525
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Table B-5 The Normal Distribution

z

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
.a
14
1.2
1.3
1.4
1.5
1.6
o
1.8
15
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2T
2.8
2.9
3.0

.00

.5000
4602
4207
.3821
.3446
.3085
2743
.2420
.2119
1841
1587
1357
1151
.0968
.0808
.0e68
.0548
.0446
.0359
.0287
.0228
0178
.0139
.0107
.0082
.0062
.0047
.0035
.0026
.0019
.0013

. 101

.4960
.4562
4168
.3783
3409
.3050
.2709
.2389
.2090
.1814
.1562
1335
1131
.0951
.0793
.0855
.0537
.0436
.0351
.0281
.0222
.0174
.0136
.0104
.0080
.0080
.0045
.0034
.0025
.0018
.0013

o2

4920
.4522
4129
3745
.3372
3018
.2676
.2358
.2061
.1788
.153¢8
1314
A112
.0934
.0778
.0643
.0526
.0427
.0344
0274
0217
.0170
.0132
.0102
.0078
.0059
.0044
.0033
.0024
.0018
.0013

.03

4880
4483
4090
3707
3336
.2981
.2643
2327
.2033
762
15156
12092
1093
.0918
0764
.0630
.0516
.0418
.0336
.0268
.0212
.0166
.0129
.0099
.0075
.0057
.0043
.0032
.0023
.0017
.0012

.04

.4840
4443
4062
.3669
.3300
.2946
2611
.2296
.2005
1736
1492
A2
.1075
.0901
.0749
.0618
.0505
.0409
.0329
.0262
.0207
.0162
.0125
.0096
.0073
.0055
.0041
.0031
.0023
.0016
.0012

.05

4801

4404

4013
3632
3264
2912
2578
2266
1977
A711
1469
1251
1056
.0885
.0735
.0606
0495
.0401
0322
0256
0202
0158
0122
.0094
.0071
.0054
.0040
.0030
.0022
.0016
.0011

.06

4761
.4364
.3974
.3594
.3228
2877
.2546
.2236
1949
.1685
.1446
1230
.1038
.0869
0721
.0594
.0485
.0392
.0314
.0250
0197
.0154
.0119
.0091
.0069
.0052
.0039
.0029
.0021
.0015
.0011

07 -

4721
4325
.3936
3557
3192
.2843
2514
.22086
1922
.1660
1423
1210
.1020
.0853
.0708
.0582
.0475
.0384
.0307
.0244
.0192
.0150
.0116
.0089
.0068
.0051
.0038
.0028
.0020
.0015
.0011

4681
.4286
3897
.3520
.3156
.2810
.2483
.2177
.1894
.1635
-1401
.1180
.1003
.0838
.0694
.0571
.0465
.0375
.0301
.0239
.0188
.0146
.0113
.0087
.0066
.0049
.0037
.0027
.0020
.0014
.0011

4641
4247
.3859
.3483
3121
2776
.2451
.2148
.1867
1611
1379
1170
.0985
.0823
.0681
.0559
.0455
.0367
.0294
.0233
.0183
.0143
.0110
.0084
.0064
.0048
.0036
.0026
.0019
.0014
.0010

Source: Based on Biometrika Tables for Statisticians, Vol. 1, 3rd ed., 1966, with the permission

of the Biometrika trustees.

Note: The table plots the cumulative probability Z > z.

527
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2626

12

STATISTICAL TABLES

Table B-6 The Chi-Square Dlstrlbutlon

© @ N bhA WK

=t LS o k. - SRS . TR
N OO AR WN - O

n»rmwofavaueaumtasugauﬁefm&m

=

10%
2.71
4.61
6.25
7.78
g.24

10.64

12.02

13.36

14.68

15.98

17.28

18.55

19.81

211

223

23.5

24.8

26.0

272

31.4

Level of sisliﬁeana.
5% .Mz.s% :
3.84 5.02
5.89 7.38
7.81 9.35
9.49 11.14
11.07 12.83
12.59 14.45
14.07 16.01
156.51 17.63
16.92 19.02
18.31 20.5
19.68 21.9
21.0 23.3
224 24.7
23.7 26.1
25.0 27.5
26.3 28.8
27.6 30.2
28.9 31.5
30.1 32.9
34.2

i

1%

6.63

8.21
11.34
13.28
15.09
16.81
18.48
201
21.7
23.2
24.7
26.2
er.r
29.1
30.6
32.0
33.4
34.8
36.2
37.6

: **'w 1,3rd ed., ﬂses mmr&epm%sgon

529
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