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1. For two independent Poisson random variab]e's_ X, ~Poisson(;) and X,~Poisson(4,),
show that X; + X,~Poisson(d; + ;). (15 points) - |

2. " Each summer, Tiger Woods play 1 00 rounds of golf on the same 18 hole golf cm_irse.
The course has 5 short holes, 10 medium holes, and 3 long holes. Each time he plays a
short hole. There is probability of 0.003 thatﬁiggf hits a ho]e—ilifoné. On medium and

long holes, the hole-in-one probabilities are (.002 and 0.001, respectively. Assume that
different holes are independent. -

Hint 1 Poiss'on'approximation'

If Y,~Bin(n,p, = ) then P(Y, =k) -

. as n'-» oo,

Hint 2: Use the result from Problem 1. ,

(i) 'What is the numerical prbbability that Tiger hits 3 or more hd]e-in—,c'me next summer?
(1 0 pomts) ‘

(||) Given that Tiger hits exactly 5 ho]e -in-one next summer, what is the conditional

probability that exactly 2 were on shorts holes? (10 points)

3. Consider two indepénde_nt random variables X;~Gumbel(0,8) and X, ~Gumbel(0, ).
. The CDF of Gumbel(p, B) is defined as

Xy
F(x) = exp(—e F )

, where —oo < x < 0. Show that max(Xy, X;) ~Gumbel(B In 2, ). (15 points)

4, Suppose the probability of getting an “1” when tossmg a particular die is p-We want to
use the followmg two experiments to propose estimates of p. By making reasonable

assumptmns find the maximum likelikood estimates of p based on these two different

approaches. ) ' ‘

(i) Tossing this die 50 times, resulting 5 “1”s, 10 “2”s, 5 “37s, 10 “4”s, 5 “5”s, and

1546”5, (10 pts)
- (i) For each trial, we keep tossing this die until an “1” appearing. The number of
tossings of 15 trials has been recorded as follows: _

3.1 7 5 14 1224 8 9 6 6 11 10 17 7
(For example, in the first trial, the fesults of the first two tossings are not “1” while
the fesulf of the third tossing is “‘1”. Therefore this trial is stopped and the number
of tossings in the first trial is 3.) (10 pté)
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5. The following is the pitching record for Wei-Yin Chen’s 16 wins in year 2014. There are

ki EERE (£) AES

“exactly 8 wins in home games and the cther 8 wins in guest gamies.

Home/Guest "ER

ANOVA table. (10 pts)

Al

of determination. (10 pts)

an ANOVA table. (10 pts)

(i). We want to know if there exists any significant difference between _home games or guest
games in Chen’s win performance in ERA: We shall test the null hjp_othesis Ho: ptn = pg,
where u, represents the mean ERA in home win games, and u, represents the mean ERA

in guest win games. Please perform an Ftest at o = 0.05 and summarize the results in an
. (i) We want to build a simple linear regression model on the relationship between Chen’s K
- and ER. Let {x;}’s be his Ks and {3, }’s be his ERs in his 16 wins. Use the least squares

method to find the estimated regression equation. Furthermore, compute the coefficient

(iii) Perform an F test on the hypothesis: Hy: f; = 0 at o = 0,05 and summarize the results in_

- Date Opp Score K ERA
15-Sep TOR W2 Home 2 6 3.18
31-Aug  MIN W12-8 Home 4 7 5.40
1-Aug SEA w21 Home 1 8 1.23
10-Jul WAS W43 Home 3 6 4.76
3-Jul TEX. W52 Home 2 4° 3.00
11-Jun  BOS W 6-0 Home 0 7 0.00
9-May  HOU W43 Home 2 4 2.57
14-Apr  TB W71 Home 1 4 1.42 e
10Sep  @BOS W 10-6 . Guest 1 4 1.29 -
20-Aug -~ @CWS W43 Guest 3 7 3.68 i
24-Jul @SEA W40 Guest 0 3 0,00 ._j:__m
19-Ju @OAK W84 Guest 3 4 5.40
1-Jun @HOU W94 Guest . 6 1.69
15May  @KC W21 Guest 1 1 1.69
2N-Apr  @BOS W76 Guest 3 5 5.40
.8-Apr- . @NYY W 14-5 Guest 4 3 7.20
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F TABLE -1

Areu ar
probability

u _ Fy . ‘ F i .

Endries i the table give F,, values, where o i¢ the ares or probuability in the upper tuil of the F distribution. For exsmple, with 12 nunerator degress of
frecdom, 15 denominsior degrees of freedur, and 4 .05 area in the upper 4il, £y = 2.43.

Tabie of Fyy Valves

Denominator } - - Numerator Deprees of Freedom
Degrees ——— vl c——. P * :

of Ereedom 1 2 LR | 5 67T 8 Ed 1 12 [ER ] 24 0 40 60 120 o

1614 1995 2157 2246 2302 2340 2363 2389 2405 2410 2439 2450 2480 2491 2S00 251 2527 25313 2543
CTOURSL 1900 1818 1825 1930 1933 1935 1937 1938 1040 1041 1943 1045 1945 1046 1947 1947 1949 {9.50
10,03 955 028 012 941 854 B39 8BS BREL . 479 A4 B0 BA6 64 RA2  £59  B5) 0 455 &S53
T 6947 659 639 626 6l6 609 604 600 596 590 586 S5.B0 ST 575 572 569 566 563

1
3
|
4
5 661 579 541 509 505 495 4B3 482 477 474 468 A62 456 453 A50 446 443 440 436
6 599 514 476, 453 439 438 421 4105 - 4.10 400 400 394 387 3IBdv 3Bl AT AWM A0 347
7 55% 474 435 402 397 A47 379 373 368 364 357 351 A4 L34l 38 334 A3 37 Axm
8 332 446 407 384 369 358 350 344 339 335 328 3N LS 242 1080 34 301 297 293
9 312 426 386 363 348 337 329 3423 318 344 307 300 294 290 286 283 279 275 271

10 496 400 370. 348 333 3322 304 307 302 298 291 285 277 LT 270 266 262 158 254

I 484 398 359 336 320 3090 301 295 240 285 279 72 165 261 257 253 240 245 240

12, 475 38RO 349 325 A1 300 291 285 280 275 2469 262 254 251 247 243 238 2 230

12 467 331 341 308 303 292 283 277 27 267 260 253 246 242 238 234 230 235 2.2

L4 450 374 134 3.11 296 285 276 27 265 2460 253 246 239 235 231 227 222 218 213

15 454 368 329 306 290 279 271 264 259 254 248 240 233 229 225 220 216 n 207

16 44% 7 363 324 301 285 274 266 259 254 249 242 235 228 224 208 215 21 106 201 :

. 17 445 359 320 296 281 270 241 235 249 245 238 231 221 219 215 200 206 201 L9 :

. 18 441 355 316 293 277 266 258 250 246 24l 234 227 219 205 N 206 0 202 0 Lg7 192 :

i9 438 352 303 290 274 263 254 248 242 T3 231 223 216 201 247 201 198 193 |48 '

0 435 4% M0 287 2T) 260 250 245 239 235 228 220 212 208 204 199 195 190 L84 i

21 432 347 307 284 268 257 249 242 237 232 225 8 210 205 201 196 192 LR 18I i

22 430 )44 305 282 266 255 246 240 234 230 223 215 207 203 196 1D4 189 184 178 :

b2 428 142 103 280 264 253 244 237 232 227 220 I3 205 201 196 90 186 LBl |76 i

24 426 340 301 278 162 . 251 242 236 230 2235 218 )] 201 198 194 B9 184 L79 173 :

5 424 330 299 T4 2A0 240 240 234 228 224 216 6P 201 196 192 LB7 12 LY? L :

26 4323 337 298 274 259 247 239 232 227 222 215 207 199 195 [90. LBS 180 175 L& !

7 420 335 29 273 757 246 237 M w25 220 213 0206 197 (93 188 1B4 179 LT3 1.67

28 420 334 295 271 25 245 236 229 224 219 212 204 195 190 187 182 177 171 Lé5 . i

29 413 333 283 270 255 243 235 228 222 218 210 203 194 190 185 1l 175 170 1.64 ’

36 417 332 292 269 253 242 233 227 322 L16 209 4@ 193 189 184 179 174 LER 162

40 408 323 284 261 245 234 235 28 212 208 200 192 L84 179 174 169 §.64 .58 LS|

60 400 315 276 253 237 2325 207 210 04 L9 192 LB4 LTS L0 65 LS9 153 147 1B

120 392 307 268 245 0220 AT 208 202 1Y 191 183 L7 L66 1461 1S5 150 143 135 125

= 384 300 260 237 221 200 201 194 18E 183 175 167 5T 152 146 129 132 122 100




