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Question 1.
We’ve collected data on the percentage of the population of each county in Taiwan that is considered
obese, using clinical measures, and that has been diagnosed with diabetes. We have constructed two
random variables, Obesity and Diabetes, of the following forms (note: how the categories are constructed
is irrelevant),
Obesity = 1 if percent obese is <18.6

2 if percent obese is 18.6 —23.5

3 if percent obese is >23.5
Diabetes=1 if percent w/ diabetes is <6.4

2 if percent w/ diabetes is 6.4 — 7.6

3 if percent w/ diabetes is >7.6
The following table reflects the joint probability function of our two variables:

Obesity =1 Obesity =2 QObesity =3
Diabetes = 1 0.017 0.000 0.034
Diabetes =2 0.0165 0.278 0.189
Diabetes =3 0.0165 0.122 0.327
What is the probability that Obesity = 2, say Pr (Obesity =2)= (1) » what is the conditional
probability of Diabetes=1 given that Obesity = 1, say Pr (Diabetes=1 /Obesity=1 )= (2) o Calculate

conditional expectation of Diabetes given that Obesity = 1, say E(Diabetes / Obesity=1) = (3) » and
covariance of Diabetes and Obesity, say Cov(Obesity, Diabetes)=(4) °

Question 2.
A manufacturer general manager claims that his brand of DVD player has an average life expectancy of]

6 years and 6 months with a standard deviation of 1 year and 3 months. Assume that the life expectancy
is normally distributed. Randomly selecting one DVD player from this brand, find the probability of its

life expectancy (years): Pr (6< Y < 8) =_(5) > Assume you decide to test 100 DVDs of this brand,
the average life in these samples is 5 years and the sample standard deviation is 2 years. Calculate a 95%

level of confidence interval for the average life (in years) = (6) (Ui A AT/ NKEELITEE 3 7).
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Question 3.
You are estimating the linear regression model by Ordinary Least Square (OLS) method, setting the basic
model ¥; =&y +b.X; +¢; (&; is error term), and considering the following data,

Y 8 3 4 2 -2
X 5 3 -1 2 0

Find the estimator of &, = (7) (PG A E/NEELDUT S 34i7). Then assume given sum of squared
residuals is 30.772 > the variance of the regression = (8) o (MEAAE/NEELLITE 347)

Question 4.
Suppose you have estimated a simple regression model that explains household food expenditures (in
dollars) as a function of household income using 1000 observations:
Coefficient  Std. error _ T-stat. P-value
Intercept  83.41 (5) 1.92 0.062
INCOME 10.20 2.09 (2) 0.000

Find the value of (FF) =_(9) (P A AE/INEELE LI T E347). Construct a 95% interval estimate
for coefficient of INCOME = (10) o (MU AZE/NEEELITE3R)
=t/ ] ﬁ“ E
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1. (543) Suppose that X and Y are random variables. Please derive Cov(X,Y) <Var(X)Var(Y).

2. (1043) A random sample Xi, Xo, ..., X, of size » is taken from N(u,6°) where y is a real number and

o’ is finite. Please find the Cramer-Rao lower bound (C.R.L.B.).

3. (1573) Let future stock price St as a lognormal random variable, ie.,
InSp ~N(In Sy +(r —%O'ZT), ozT) , where Sy, K, r, o, T are all constant numbers. Please prove

. In(S, +02/2)T
thate ™7 E[Max(Sy ~ K, 0)] is equal to S,N(d,)~ Ke™" N(d, ), where d, =25/ KH% o’/2)
(e}

and d, =d| —oT.

4. (20 43) The discrete uniform distribution is known as the "equally likely outcomes" distribution.

Suppose X is a discrete uniform random variable. If we let the values of the random variable be / ,

2, ..., N, then the probability mass function (pmf) f(x)=1/N, where x = 1, 2, ..., N. Please prove
the following identities.

N+1 N?

(a) E(X):-z— (b) Var(X) = e'(1-e™) N o

-1 X"
T (© My(@®)= Ni-&) d EX )_;N
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Sous (v, v2)
” |

v: | 10 12 15 200 | 24 30 40 | 60 120 | o
1 (2419 [243.9 (2459 [248.0 |249.1 [250.7 |251.1 [2522 [253.3 [254.3
2 [ 1940 | 1941 [ 1943 | 19:45 | 1945 | 1946 | 19:47 | 19.48 | 1949 | 19.50 |
31 879 BT4[ B70| 866 | Be4| B62| 85| 837 855 853
41 596 | 591 586 580 & g7 895 | s572| 369 566| 563
5] 474 468 462 | 456 | 453 | 450 446| 443 | 440 436
6| 406 400| 394 387 3.84| 381 | 377 | 3.4 370 | 3.7
7] 364 357 351 344 | 341 338 334 330] 327| 323
& 335 328 332 35| 312| 308| 304 3.0 297 | 293
1 314 307| 301 294| 290 286| 283 | 279 275| 271

10| 298| 29t | 285 277 274| 270 266 | 262| 258 2.54
11| 285 279 272 265| 261 257 253 | 249 245| 240
12 2735] 269| 262| 254 2511 247 243 238| 234| 2230
13| 267 2601 2353 246 242 238 | 234 230 225| 221
14| 260 ] 253 | 246 | 239 235| 231 227 22| 218 213
15| 254 | 248 | 240) 233! 229| 225 220 216| 231 207
t 16| 249 242 | 235 228 224 | 249| 215| 211 2061 201
| 17| 245 | 238 231 223 219 215| z10] 206 201] 196
18 | 241 | 234 227 239 215) 241 206! 202| 197 192
19 238 231 223| 216 211 | 207| 203| 198! 193] 1.88

20 235 228 220 12| 208] 204 199| 1.95| 190 ]| 1.8%
211 232 225 218 210! 205 20t | 196} 192| 1.87| 181
22| 230 223 | 215 207 | 203| 198 194 | 1.89| 1.84| L78
B 227 220 213 205 201 196 191 ] 86| L8| 176
24 225 218 21t | 203| 198 to4| 189 1.8 L79| 173

251 224 216 209} 201 | 196 E92( 187 | 182 | 177 LT
26| 222| 215| 207 | L99| 195 190 185 180 | 175 1 69
27 | 220 243 | 206 | 197 193 188 184 179! L73 | 1.67
28 | 249 22| 204 196 191 | 187 182 L77| LTI | L6S
29| 218 210 203 194 150 185 181 L7} 170 ] L.64

30| 216 | 209 201 193] 189 1.84| 1P| 174| 168 162
40 | 208| 200 192 184 179 174 196 164 158 151
60 199 192 184 L75] L70] 1,85] 159 153 147 139
1200 1981 183 L75( 1.66| 161 1.55| 150 143 135 125
o | L8| 178 167 1.57| 1.52| 146 139 132 122| 100
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