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1. Consider three independent U(0,1) random variable ¥, V,, and ¥;. Let x = y¥" | y = p My =),
7 = Viilﬂ‘l;-f(“_l) V;'/("—z).

(a) What is the Jacobian of transformation from Vi, ¥,V to X,¥,Z? (10pts)

(b) What is the joint pdf of X,¥,2? (10pts)
2. Consider n observations sampled independently from U(0,1), Uy,Uy, .. » U,,. The order statistics of these

n observations are denoted by U (1) 2(z)s oes Uty Where uyy < uy < < U ()

(a) What is the joint pdf of U1y, U(g)s s UCy)? (5PLS)

(b) What is the pdf of u(")? (5pts)

(c) What is the joint pdf of Uy W(n-1)? (10 pts)

(d) What is the joint pdf of 21,1, _y, e n U gey1) T (10pLS)
. IB- A movie was rated by the viewers who had watched it. The scores range from a low of 1 (very uninteresting)

to a high of 5 (very fascinating). A sample of 16 viewers was chosen and their ratings are listed below:

3 5 4 3 4 5 5 4 3 2 5 4 3 2 3 5§
If the score was rated 4 or 5, the movie was considered Grade “A” for that viewer. The movie production
company made the claim that at least 60% of the total viewers would grade the movie as “A”. This claim is
tested by the movie review company. Use the samble in this problem to conduct the test.
(a) State the appropriate null and alternative hypotheses for the movie review company. (3pts)
(b) Compute the value of the test-statistic. (6pts)
(c) Using a =0.05, would the movie review company conclude that at least 60% of the total viewers would
grade the movie as “A”? Explain. (6pts)
#. In a study of innovation in the insurance industry, an economist wished to relate the speed with which a
particular insurance innovation is adopted (V) to the size of the insurance firm (X1) and the country of firm
registered (Xz). The second predictor is qualitative and is composed of 4 classes/countries. The observed
data and scatter plot are shown in the following pages.
(a) Please build a simple linear regression model with the 10 observations of Canada to relate Y to Xy.
Show the resulting estimated regression equation. (5 pts)
(b) For (a), please summarize the testing result in an ANOVA-like table for the significance of the first

predictor (X1) with a = 0.05. Please also show the corresponding r%. (10 pts)
(c) Please build a simple linear regression model with all the 40 observations regardless of countries to
relate ¥ to X1. Show the resulting estimated regression equation, the corresponding r?, and the testing

result for the significance of X1. Explain why r2 is smaller compared to the one in (b). (15 pts)
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(d) Please build 4 simple linear regression models for 4 countries, and also build a general linear regression

model by introducing appropriate dummy variables. (5 pts) (no need to compute the estimated

Country | X1 Y X? y? XiY | Country | Xi Y X? y2 X1Y
Canada 151 17 | 22801 289 2567 U.S. 164 28 | 26896 784 4592
Canada 92 26 8464 676 2392 u.s. 272 15| 73984 225 4080
Canada | 175 21 | 30625 441 3675 u.s. 295 11| 87025 121 3245
Canada 60 30 3600 900 1800 u.s. 68 38 4624 1444 2584
Canada | 104 22 | 10816 484 2288 u.s. 85 31 7225 961 2635
Canada | 277 3| 76729 9 831 u.s. 224 21| 50176 441 4704
Canada | 210 12 | 44100 144 2520 u.s. 166 20 | 27556 400 3320
Canada | 120 19 | 14400 361 2280 us. 305 13 | 93025 169 3965
Canada | 290 4 | 84100 16 1160 u.s. 124 30 | 15376 900 3720
Canada | 238 16 | 56644 256 3808 u.s. 246 14 | 60516 196 3444
Sum 1717 170 | 352279 3576 23321 Sum 1949 221 | 446403 5641 36289
Country | Xi Y X? Y2 X1Y | Country | Xi Y X? y? X1Y
Taiwan 105 50| 11025 2500 5250 | Denmark 86 55 7396 3025 4730
Taiwan 148 47 | 21904 2209 6956 | Denmark | 148 54 | 21904 2916 7992
Taiwan 211 46 | 44521 2136 9706 | Denmark | 167 53 | 27889 2809 8851
Taiwan 121 47 | 14641 2209 5687 | Denmark [ 301 47 | 90601 2209 14147
Taiwan 177 42 | 31329 1764 7434 | Denmark | 177 49 | 31329 2401 8673
Taiwan 239 43 | 57121 1849 10277 | Denmark | 277 48 | 76729 2304 13296
Taiwan 165 45 | 27225 2025 7425 | Denmark | 106 52| 11236 2704 5512
Taiwan | 273 41| 74529 1681 11193 | Denmark | 249 53| 62001 2809 13197
Taiwan 296 44 | 87616 1936 13024 | Denmark | 212 51 | 44944 2601 10812
Taiwan 69 47 4761 2209 3243 | Denmark | 122 55 | 14884 3025 6710
Sum 1804 452 | 374672 20498 80195 Sum 1845 517 | 388913 26803 93920
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Entries in the table give F, values, where « is the area or probability in the upper tail of the F distribution, For example, with 12 numerator degress of

freedom, 15 denominator degrees of freedom, and a .05 arca in the upper tail, Fqy = 2.48.

Tablc of F,, Values
Dennminator Numerator Degrees of Freedom
Degeees - e i -
of Preedom 1 2 3 4 5 6 7 8 9 1 32 15 20 29 30 40 & 120

1 (614 1995 2157 2246 2302 234.0 2368 2389 2405 2419 2439 2459 2480 2491 2500 25(3 2522 2533 2543
2 1851 1900 1906 1925 1930 1933 1935 1937 1038 1240 1941 1943 1945 1945 1946 1947 1948 1049 1950
3 10,43 955 928 912 901 894 889 885 881 879 874 870 8566 864 862 850 857 855 RS
4 771 694 659 639 626 646 6G0? 604 600 596 S91 586 SB0 577 575 572 569 566 563
5 661 579  S41 549 505 495 488 482 477 474 468 462 456 453 450 446 443 440 436
6 599 504 476 453 439 428 421 445 410 406 400 394 387 384 381 377 374 I 367
7 559 474 435 4.2 397 3RK7 379 373 368 364 357 351 344 341 338 334 330 1327 323
8 .32 446 407 384 369 358 350 344 339 335 328 322 A0S 242 308 304 301 297 293
9 512 426 386 363 348 337 329 323 318 314 307 301 294 290 286 283 279 275 271
10 496 440 371 348 333 322 304 307 302 298 291 285 277 274 270 266 262 258 254
" 484 398 439 336 320 300 301 295 290 285 279 272 265 261 257 253 249 245 240
12 475 389 349 326 331 300 291 285 280 275 269 262 254 251 247 243 238 234 230
13 467 381 341 I8 303 292 283 277 271 267 260 253 246 242  23% 234 230 225 221
14 4.60 374 3.34 3.0 2.96 285 216 270 2.65 2.60 2.53 2.46 2.39 235 2.31 2,27 222 2148 213
15 4.54 368 3290 306 290 279 271 264 259 254 248 240 233 229 225 220 21 211 207
16 449 363 324 301 285 274 266 259 254 249 242 235 228 224 239 215 211 206 201
17 445 359 320 296 281 270 261 255 249 245 238 231 223 219 2315 210 206 201 196
18 441 355 316 293 277 266 258 251 246 241 234 227 219 215 224 206 202 147 192
19 438 352 313 280 274 263 254 248 242 238 231 223 216 211 207 203 198 183 188
20 435 349 330 287 271 260 251 245 239 235 228 220 212 208 204 199 195 190 1.84
21 432 347 307 284 268 257 245 242 237 232 225 218 210 205 201 196 192 187 181
22 430 344 305 242 266 255 246 240 234 230 223 215 207 203 198 L9 189 1.8 LR
X} 428 342 303 280 264 253 244 237 232 227 220 213 205 201 19 191 186 18 176
24 426 340 301 278 262 251 242 236 230 225 248 21} 203 198 194 189 184 179 173
25 424 339 299 276 260 249 240 234 228 224 216 209 201 196 192 187 182 L77 LM
2% 423 337 298 274 2590 247 239 232 227 222 215 207 199 195 190 185 180 175 1.69
27 421 335 296 273 257 246 237 231 225 220 213 206 197 193 188 184 179 173 .67
28 420 334 295 271 256 245 236 229 224 219 212 204 196 (191 187 1.8 177 V71 165
29 418 333 293 270 255 243 235 228 222 248 210 203 194 190 185 181 LI5S 170 164
30 417 532 292 269 253 242 233 227 221 216 209 201 193 189 184 179 174 168 1.62
40 408 323 284 261 245 234 225 218 212 208 200 192 184 L79 174 169 164 158 151
60 400 318 276 253 237 225 217 210 204 199 192 .84 175 170 W65  1.59 153 147 139
120 3.92 307 268 245 220 247 209 202 186 191 183 175 166 161 155 150 143 135 125
eo 384 300 260 237 221 210 201 194 188 183 175 167 157 152 146 139 132 122 100




