Prof Jurgen Brauer and Prof J. Paul Dunne —Economics of Conflict, War and Peace
EBA Programme Chulalongkorn University

End of term exam — 23" J uly 2010 09.00 Duration: three hours (180 mins)

Instructions: Answer all of Section A and any three questions from section B.

Answer question 1 and three other questions

Section A

Question 1

Consider the following estimation results:

<results here>

List of Variables and their Descriptions

C : Intercept term
CE : Cons Exp Current Prices
GC : 1lc-1c(-1)
GP : lp-1p(-1)
GY : ly-1ly(-1)
LC : log(rce-rde)
LP : log(ce/rce)
LY : log(rpdi)
PDI : Pers Disp Income Current Prices
RCE : Cons Exp 1985 prices
RDE : durable exp 1985 prices
RPDI : Pers Disp Income 1985 prices
a) Briefly discuss the model and what these results tell us about the determination of
consumption.
b) Briefly explain what the columns following the variable names are and what they tell

us about the model tell us about the estimated model.
C) Briefly explain the following tests of the residuals and what they tell us about the
model.

<autocorrelation; heteroscedasticity; functional form; normality; >

d) Given the following tests of restrictions on the model:
<output from Wald tests>

Explain what they are and what they tell us about the model. Show how to compute the F-
statistic reported in the test.
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Section B
Question 2
Consider the log linear model:
Vi =0+ Ouxe + ObXeg + OByl + Uy

a.) Show how you can impose restrictions to derive at least 5 alternative static and dynamic
nested models.

b.) Derive the static long run equilibrium of the equations in part a.

Question 3
a.) Define a stationary process and explain how you would test for a unit root in a time series.
b.) Explain the following results and what they tell us about the series

<results from ADF tests here>

c.) Explain what cointegration is and how you would test for it using the Engle-Granger
method.

Question 4

Consider the model
yi=a+ fxi+ & + w; + & where i=1,...N and w; = 2z;

a.) What is multicollinearity, why is it a problem and how might you detect it?

b.) Discuss dropping variables as a solution to multicollinearity.

Question 5
Consider the following model
yi=a+ P+ uy
where E (u,) =0
E(u’)= 0

E(ug, u)#0 Vs #t
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a.) What problems would least squares estimators of this model have and what are the likely
causes?

b.) Explain how would you test for first order serial correlation and then for higher order
serial correlation?
Question 6
a.)Explain why the errors in the regression equation need to have a common variance and
what the implications are for OLS if they do not.
b.)Explain what this output tells us:
c.) Discuss how you might test for this problem in at least three different ways.
Question 7
Consider
Vi = o+ ,Bx; + U;
where E (u;) =0
var (u;) = o
cov( ug, u;) =0 Vs #t

.a.) Discuss the properties of the least squares estimators when the dependent variable x is
random and when it is non-random

b.) What are the implications of cov( u,, u;) #0 V's #t for the least squares estimator and
why might this come about

d.) Explain what instrumental variables estimators are and why they are useful

Question 8

®

Explain in detail what shift and slope dummies are and what uses they can
have in both time series and cross section regression analysis

b. Explain the use of interactive dummies and their value

c. Consider the following output and explain what the results tell us abotthe
determination of y

d. <Eviews output with dummy variables>
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* TABLES 507
Table E4 Cumulative student’s ¢ distribution®
a4
v
F = f —— e &
"IV e (3 + —) !
n
F
" a8 90 95 ”s 9 998 9995

1 1.000 3.078 6314 12706 | 3811 61.657 | 636.619
2 816 1.886 2.920 4.30) 6.965 9925 | 31.598
3 .65 1.638 2353 1182 4.541 5.4 12.941
4 741 1.5 2112 2.776 3.741 4.604 8.610
s am 1.476 2015 251 3.368 4032 | 6859
6 8 1.440 1.943 2.447 114 3.707 5.959
7 an 1413 1.895 2.363 2.998 1499 5.408
] 706 1.397 1.860 2,306 2.89 3.358 5.041
9 .03 1.383 1.833 2262 2.821 3.2% 4381
10 .700 1.372 1.812 2218 2.764 1169 4587
" 697 1.363 1.9 2.201 2718 3.106 44n
12 695 1.336 1.782 2179 2.681 3.085 4318
13 694 1.350 1. 2160 2.650 3012 4221
14 692 1.5 1.761 2,145 2.624 29M 4.140
15 691 1.341 1.753 2131 2.602 2.947 4.0m
16 .690 1337 1.746 2120 2.583 2921 4015
17 689 1333 1.740 2110 2.561 2.898 3.968
18 688 1.330 1734 2.101 2.552 2878 I9m
19 688 1.328 1.729 2.09 2.539 2.861 1883
20 687 1.325 1.725 2.086 2.528 2.845 31.850
21 686 1323 1.721 2.080 2518 281 189
2 686 1.321 L.17 2074 2.508 2819 1.192
1 683 1.319 1.714 2.069 2.500 2.807 1767
24 688 1.318 171 2.064 2492 2197 1,745
25 684 1.316 1.708 2.060 2485 2.787 3.m28
2 684 1.315 1.706 2.056 2471 2119 3.707
27 684 1.314 1.703 2052 247 211 3.690
28 683 1313 1.701 2.048 2.461 2.763 3.674
29 683 1311 1.699 2.045 2.462 275 1,659
0 683 1.310 1.697 2042 2457 2.150 3.646
40 681 1.303 1.684 2.021 2423 2.704 3.551
60 619 1.296 1.671 2.000 2.9 2,660 3460
120 677 1.289 1.658 1.980 2.358 2617 1IN
© 674 1.282 1.645 1.960 2.326 2.5% 3.291

* This table is abridged from the ** Statistical Tables™ of R, A. Fisher and Frank Yates published
by Oliver & Boyd, Lid., Edinburgh and London, 1938. 1t is here published with the kind permission

of the authors and their publishers.

508 TABLES

Table E-5' Durbin-Watson statistic (d). Significance points of d,

and d;;: 5%
k=1 k=2 k=1 L =4 V=5,

n
d, d. | 4, dy d | 4 d, d,. d, dy
IS | 108 | 106 | 095 | 154 | 082 | 175 [ 069 [ 197 | 056 | 221
16 [ 110 ] 137 | 098 | 154 | 086 | 170 | 074 | 193 | 062 | 248
17 L3 1.8 102 154 | 0% | 171 [ 078 190 | 067 2
1B | 116 | 0139 | 105 | 153 | 093 [ 169 | OR2 | 187 [ 071 | 206
19 [ V1B | 140 | 1OR | 153 | 097 | 168 | 0R6 | 188 | 075 | 202
20 | 120 [ 140 | 110 | 154 | 100 [ 16R | 0% | 1Ry [ 01 | 199
21 P22 0 042 [ ey | nsa | 103 | 167 | 09) | iRl | QrY | 19
32 P2 13 [ eS| 1S4 [ 105 [ 1es | 096 | 180 [ one | 194
21126 | 143 ot | 18 [ 108 [ 1es | 099 | 179 [ 0w | 192
ML 02 oras Lo eSS oo | ass [ ror | 1w | ooy | qeo
B L1 oras o b oass o2 L ees | aoa | 177 | 0vs | rae
26 1ML a6 [ 22 | oess | e fores | roe | 176 [ o9r | imx
L 02 1A e L rse | 116 | 1es | ror [ 12e | im | oine
28 L B3 | 148 ) 126 | 056 | 1R | ues | L0 [ 078 | rox | gms
9 LR 1aR ) 127 L ese | 120 | nes | be2 [ 07e | 105 | 1Re
0§ ouds 1A | or2s [ 057 e eS| e | e o | s
b1 136 [ 150 | 030 | 157 | 123 [ 165 [ 1ae [ 174 | 109 | 18D
n 137 150 | 13 1.57 1.24 1.65 118 17} (NR) | 82
WL P | RSE | on3 L 1SR ) 126 | 16S | a9 | a7 |y |
MoP 039 L ouse | ey | orss | oe2 fres e ey [ uas |
A5 1190 | 152 | 1M | 0SB | 128 | 165 [ 022 | 173 [ 16 | 180
36 | orar | 052 135 | 1S9 | 129 | aes [ eza | e | s | g0
3oL 142 sy L6 | 059 e [ aes | 125 |12 |9 | 180
38 | 143 | ousa |37 | es9 ] 132 L ues 126 |02 e e
» 14 1.54 138 1.60 1.33 1.66 .27 1n 1.22 9
40 144 | 154 |19 | 160 [ 134 Jass |19 |12 |13 e
45 [ 048 | 157 | 143 | 062 | 038 [ 167 | 434 | 072 | 129 |
50 | 150 | 159 [ 146 | 163 | 142 |67 |18 [ 172 |y Jam
55 115 160 | 149 | 164 | 1as [ 168 |11 [ 172 L |1
60 155 | 162 | 151 | 165 [ 148 [ 169 | 1as | a7y | oar |72
65 | 157 | 163 | 154 | 166 | 050 |00 | 147 |07y | aed |,
70 [ 158 | 064 | 055 | 167 | 052 f 10 [ 149 [ 174 |16 |77
75 1160 | 165 | 157 | 168 | 0S4 [ o | 151 |04 | a9 |
80 161 1.66 1.59 1.69 1.56 1.12 1.5} L7 1.51 L7177
BS | 162 (167 | 160 | 070 | 057 [ 072 | uss | ars |52 |
90 |16 [ 168 | 160 | 070 | 059 [ 07y Jas? s | ase | iom
95 | 164 | 169 | 162 | 1T [ 060 | 073 | 0S8 [ 175 | 156 | 1m
100 165 | 169 | 163 | 072 |16l | 174 | use 176 | as7 | s

n = number of observations.
k' = number of explanatory variables

! This Table is reproduced from Biometrika, vol. 41. p. 173, 1951, with the permission of

the Trustees.
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Table E-3 Cumulative chl-square distribution®

-xll-lHl‘—l” dx
Flu) = L T T
\ .

n D03 010 025 050 .100 .250 300 | .750 | .%00 9350 975 | 990 995
1 .0*19) 0157 ,0'982 .0"19} 0158 102 455 1.2 2 1.84 5.02 6.61 7.88
2 0100 .0201 D506 10} 211 515 1.19 2717 |-4.61 ] 599 7.38 9.21 | 10.6
) 017 15 216 52 584 1.21 .11 4.11 6.25 1.81 92351111 12.8
4 207 .297 AB4 J11 1.06 1.92 .36 5.9 171.718 949 | 11.1 13 14.9
5 412 554 811 1.15 1.61 1.67 4.15 6.63 9.24 | 11.1 12.8 15.1 16.7
[ 676 472 1.24 1.64 2.20 1.45 5.35 784 | 106 12.6 I4.4 16.8 18.5
71 989 1.24 1.69 2.17 2.8) 4.25 6.35 904 12.0 14.1 160 18.5 20.1
8 1.34 1.65 2.18 2.1 149 5.07 1.34 10.2 114 15.5 17.5 20.1 210
9 1.713 2.09 2.70 11 4.17 590 8.3 1.4 14.7 16.9 190 | 21.7 2.6

10 2.16 2.56 .25 194 4.87 6.74 9.4 12.5 16.0 18.3 20.5 232 | 252
I 1.60 J.os 182 4.57 5.58 7.58 10.3 11.7 11.3 19.7 219 | 247 26.8
12 107 i 4.40 5.1 6.0 B.44 11.3 14.8 18.5 21.0 | 21} 16.2 28.3
13 1.57 4.11 5.00 5.89 7.04 9.30 123 16.0 19.8 224 247 21.7 29.8
14 4.07 4.66 5.6) 6.57 1.19 10.2 111 17.1 21.1 2.7 16.1 29.1 31
15 4.60 5.2 6.26 1.26 8.55 11.0 14.3 18.2 | 223 250 | 275 0.6 2.8
16 5.14 5.81 6.91 1.96 9.3 11.9 15.) 19.4 215 26.3 288 320 | M43
17 5.70 6.4] 1.56 B.67 10.1 12.8 16.1 20.5 48 | 216 0.2 134 35
I8 6.26 1.01 81) 9.39 10.9 13.7 17.3 216 | 26.0 89 1135 148 31.2
19 6.84 1.6) 8.91 10.1 11.7 14.6 18.1 1.1 21.2 10.1 129 16.2 8.6
20 143 B.26 9.59 109 124 15.5 19.3 218 | 284 J14 42 31.6 40.0
21 8.0} 8.90 10.3 11.6 1.2 16.] 20.} 249 | 29.6 127 155 89 41.4
22 8.64 9.54 11.0 123 14.0 11.2 21.} 26.0 | 308 119 168 | 40.) | 428
23 9.26 10.2 11.1 131 14.8 1B.1 21.3 21.1 J20 152 38.1 416 | 442
24 9.89 0.9 124 138 15.7 19.0 23.3 8.2 1.2 16.4 194 | 430 | 456
25 10.5 1.5 13.1 14.6 16.5 19.9 24.) 29.3 4.4 377 | 406 | 44.] 46.9
26 11.2 12.2 1.8 154 i17.3 20.8 25.3 Jo4 156 J29 | 41.9 | 456 | 48.)
27 11.8 129 14.6 16.2 18.1 21.7 26.3 315 36.7 40.1 41.2 | 470 | 496
28 1.5 13.6 15.] 169 18.9 2.1 21.3 326 | 379 41.3 44.5 | 48} 51.0
29 11.1 14.) 16.0 17.7 19.8 216 28.3 31 19.1 426 | 45.7 49.6 523
o 1.8 15.0 16.8 18.5 20.6 24.5 29.) 348 | 40.) 418 47.0 | 509 53.7

* This table is abridged from * Tables of percentage poinis of the incomplete beta funclion and of the chi-square distribution,” Biemerrika,

Vol. 32 (1941). It is here published with the kind permission of its author, Catherine M. Thompson, and the editor of Biomeirika.
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606 14 VECTOR AUTOREGRESSIONS. UNIT ROOTS, AND COINTEGRATION
EXERCISES
Table 14.1 Critical Values for Unit Root Tests
Sample F-Tesr"
Size 1% 5% 1% 5% 1% 5%
AR (1)
E 25 -11.9 -1.3 —2.66 ‘~1.95
50 -12.9 -17.7 -2.62 -1.95
100 -13.3 -19 —2.60 -1.95
250 —-13.6 -8.0 -2.58 -1.95
500 -13.7 -8.0 -2.58 -1.95
o -13.8 -8.1 ~2.58 -1.95
AR (1) with constant
25 -17.2 -12.5 -3.75 -3.00
50 - 18.9 -13.3 —-3.58 -2.93
100 -19.8 -13.7 -3.51 -2.89
250 -20.3 -14.0 -3.46 -2.88
500 -20.5 -14.0 -3.44 -2.87
® -20.7 -14.1 -3.43 -2.86
AR (1) with constant and trend
25 -22.5 -17.9 . —4.38 . -3.60 7.24 10.61
50 -25.7 -19.8 —4.15 -3.50 6.73 9.31
100 -27.4 -20.7 —-4.04 -3.45 6.49 8.73
250 —28.4 -21.3 -3.99 -3.43 6.34 8.43
500 —-28.9 -21.5 —-3.98 -3.42 6.30 8.34
] -29.5 -21.8 -3.96 -3.41 6.25 8.27

‘K=T(p-1), 1=(p—1)/SE(p) and F-testis for y=0andp=liny, = a + vyt + py,_, + u,.

JSource: W. A. Fuller, Introduction to Statistical Time Series (New York: Wiley, 1976), p. 371
or the K-test and p. 373 for the r-test; D. A. Dickey and W. A. Fuller, “Likelihood Ratio
tatistics for Autoregressive Time Series with a Unit Rool,"” Econometrica, Vol. 49, No. 4,

1981, p. 1063 for the F-test.

Table 14.2 Critical Values (5%) for the

Cointegration Tests

n ;4 CRDW DF ADF*
2 50 0.78 -3.67 =329
100 0.39 ~3.37 -3.17
200 0.20 -3.37 —3.25
3 50 0.99 —-4.11 ~ 3.3
100 0.55 —3.93 -13.62
200 0.39 -3.78 -3.78
4 50 1.10 —4.35 -3.98
100 0.65 —4.22 -4.02
200 0.48 —4.18 -4.13
5 50 1.28 -4.76 -4.15
100 0.76 —4.58 -4.36
200 0.57 —4.48 —4.43

“CRDW = . (d, — &,_,/3, 4}, CRDW means

“cointegraling regression Durbin-Watson™ statistic; DF
= f-test fora=0in A &4, = ad,_, + n,; ADF = t-test for

a=0in Ad, = ai,_, + 2 &,Ai,_, + 7, In all these tests
I

d, is the residual from the cointegrating regression.

Source: R. F. Engle and S. Yoo, “Forecasting and Testing
in Cointegrated Systems,"” Journal of Econometrics, Vol.

35, 1987.
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Table E-7 F distribution, upper 5% points (Fy)." .
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Interpolation should be performed using reciprocals of the degrees of ieedom.
' This table is reproduced with the permission of the Biometrika Trustees from M. Merrington, C. M. Thompson, “Tables of perceniage poinis
of the inverted beia (F) digtiribution,” Biomeirika, vol. 33, p. 73, 194). Also reprinted in Dinon and Massey, op. cit.

Degrees of lieedom for numerator

3

u

-

o 4« 6

110

161

185
101
LRl
(11

i
LR 1)
3N
i
496

M
415
487
460
434

149
443
a4
an
413

an

43
a1
416
44

ol
408
400
19
i

100
190
9153
694
i

Je
(R
448
426
410

19
119
I
iR L]
lae

)&l
19
133
i
149

Ju4
a
140
139

i
n
1
107
100

pil
192
"
6.39
41

47
4.3
407
Yie
I R]]

159
e
141
1M
19

M
120
Jie
1l
Jio

jo7

103
10}
jol
19

19
184
17
168
160

13
192
212
619
519

43)
412
I
16)
14

136
)16
LR
1M1
108

i
196
19)
1%
mn

1M
mm
180

mn
17

169
161
13)
243
mm

10
19}
01
.26
103

49
i
169
la
iR}

o
N1
1.0}
19
1%0

s
m
m
14
L
168
166
164

162
160

15}
148
rn
M9
1

131
19
194
(31
493

in
mn
15
Ly
mn

jo9
100
191
185
19

14
170
166
16)
260
m
133
23)

15
149

142
1M
113
218
L0

m
194
9
609
1

4
iR}
1%0
n
l4

1o
19
1)
176
m

166
161
15
144
15
149
146
144
141
140

IR 1
11%
m
109
P

9
194
1
604
an

413
mm
Jad
mnm
m

193
115
m
110
164

15
138
15
148
143
142
140
1
13
104

n
In
110
107
194

ui
194
(3 1]
400
an

410
1 Y1)
L ]
N1}
o2

1%
180
1
2463
159

154
149
148
142
1B
1

M
i
150
118

m
111
104
1.96
e

141

174
1
196
an

406
e
)8
Jia
mm

183
1713
18

154

149
143
14
1B ]
113

1

130
m
113
1M

118
108
199
R}
1.1

144

194
[l
39
468

400
157
n
107
19

m
169
160
13}
148

141
i1
1M
'8 1]
i
113
1
110
118
116

108
1.00
191
1.4}
1.7%

146
194
170
Y [
462

194
351
m
101
13

m
182
1%)
146
140

118
13
m
1)
120
118
113
11
111
109

101
192
184
173
167

Pl

194
168
580
436

mn
Y44
XS
M
mm

183
154
146
9
m

m
11
119
116
1l

110

1o
108
10}
101

19}
184
175
.66
157

1T
19y
164
n

41)

e
4l
112
1%0
14

161
13
241
113
M

M
119
213
2
100

10%

10}
10
198
1 96

(N}
179
110
1 &1
1.52

150
195
1462
173
450

m
n
jos
186
1170

157
147
I8 |
1
125

19
113
131
1o
104

1m

198
196
194
(R}

(N L]
174
183
1.33
1 46

151

193
(B
in
448

m
I
T4
18}
166

13
14)
1M
mn
110

13
110
106
10)
19
196
194
(R
89
n

1%
| 69
139
130
139

151

195
147
569
44)

¥4
1
ol
1
161

149
.
1%
mm
116

111
106
102
190
193
192
189
186
184
182

174
| 64
153
1.4]
n

11

193
133
&b
440

110
mm
19
1173
158

145
1M
113
118
n

106
mm
197
19}
190
1
184
18

179
m

| 68
158
147
(B3]
L1

134
193
1)
363
an

147
31
%)
m
154

140
110
m
1)
107

101
196
19
18
184
n
178
176
113
mn

162
1 51
19
113
100

[Turn Over/]

4



