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1. (20%)(a) Explain what we mean by saying OLS estimators are unbiased,
relatively efficient, fully efficient, consistent, asymptotically unbiased, and

asymplotically efficient.

(b) Define Type I and Type I errors.

housing market is large in economic terms but statistically insignificant.”

- (10%) Comment on a major news report: “The effect of interest rate on the

- (10%)Do symmetric continuous random variables always have unique median(s)?

If you think so, prove it heuristically ( ¥EREHFEBIAEIR]) « if you do not think so,

construct a counterexample.

(15%)Suppose two leading technology firms are investing in R&D in order to

compete for a do-or-die patent. The research technology is characterized by the

assumption that a firm’s probability of making a discovery and obtaining a patent

at a point of time depends only on this firm's current R&D expenditure and not on

its past R&D experience. Given firms’ research intensities are x,(z) and Xx2(1). Each

firm’s probability of making a discovery during the time interval dt is hix)dt,

then:

(a) What is the probability that at time ¢ none of the firms has made a discovery?
(b) Why this competition is always named a “memoryless” patent race?

(15%)Suppose that the random pair (X,Y) has the joint p.d.f.

f(xy)=6(x-y)0<y<x<l.
(a) Find the marginal p.d.f. of X and Y respectively.
(b) Compute cov(X,Y).

(15%)The following table reports the result if a regression of the deficit and debt
ep

ratios on a specific structural index among 12 countries.

Dependent
Variable

Constant
(t-ratio)

Index
(t-ratio)

T

Deficit/GDP

-12.22
(-5.64)

0.19
(3.39)

Gross
Debt/GDP

98.97
(6.50)

-0.93
(-2.60)
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(a) What assumptions have to be made in order to make the t values valid? "
(b) What is the hypothesis regarding this regression model and should we accept .
or reject it? =
o
FiT)
7. (15%)The O i i i A
. (15%)The OIS estimator for 3 in the regression model %
Y=a+ fx +¢ ]
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Parcantiies of the ¢-Ristribution
(d) Show that f = f 4 Zda
. P
Degrees — R -
of
Freedom .60 0 1] .85 U0 95 975 99 0995
1 328 127 1.38 1.96 308 6.3 127 318 63.7
2 289 617 106 139 189 292 430 696 962
3 277 584 978 125 L6435 318 454 54
4 271569 941 119 153 213 278 375 460
5 267 559 920 L& 148 2001 257 336 403
3 255 553 906 113 L4d4 194 245 34 A7
7 263 549 896 12 142 190 236 300 150
8 262 546 889 111 140 L6 231 290 336
9 261 543 883 140 138 183 226 282 3325
oD o260 542 R LK 137 18t 223 276 307
| 260 40 876 109 136 180 220 272 B3I
12| 259 5 873 108 136 T8 208 268 306
13 259 538 870 108 135 K77 206 285 30
4 | 258 537 86R  LOR 134 176 214 262 298
15 i 256 536 866 107 134 175 213 260 295
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