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1. (10%)
Prove that the inequality
(F(a, b))’ < Fx(a) * Fy(b)
holds for any two random variables X and Y (with joint density f(x, y)), where Fx(a)
and Fy(b) are the cumulative distribution functions of the random variables X and Y
respectively, and F(a, b)) =Pr(X = a, Y b).

2. (15%)
Let the random variable X have the density function

fix)= 2 ce”, x>-1,
0, elsewhere.
(a) (5 %) Find the appropriate value of c.

(b) (10%) Find the density function of the random variable Y = X>.

3. (25 %)
Let Xy, X3, ..., Xq be a random sample of size 2 drawn from- the exponential

distribution with mean E(X) = é
(a) (5 %) Develop the maximum likelihood estimator é of 6.
(b) (10 %) Find the value ¢ such that E(cé )=6.

(c) (10 %) Use the statistic g X to construct a two-sided confidence
i=1" "1

interval for @ with probability% on each side.
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X TEARMLIEE AB,C B ITFHEER MLT2REEI SR
BT TIIRELFH H tE TR REUIHT(ANOVA) (FTERER a =.05)

A) BREMTIERRERFMA(S%)
B) FHSERBREIMTIER ANOVA Table » Wi {E#EzR(15%)

C) & AB.C ZHBERMEFMNBRTRILE S L R THETR
B LR (MR LB (R AS R (5%)

| A | B C
315 301 289
305 305 294
312 303 292
306 304 299
315 299 305
301 312 297

5 6sn)

ERLFZRES - WERTARAIERTR  FEE THIRE
(FEHERT a=.05)

FHEx FFER
5B 10 15
© 4 : 21

a) RIEFIEFRETHIERRRE - YRERTEE ? (5%)

b) Bl WMIMERERBRIER AR ETHRIRRSEE ? (15%)

o) EMERISEF R EEEERE TR AU F M BRI SRR ST R
BHES VRIRHRIEE ERME GRS 14 TEYRRAAIFIERT?(5%)
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Entry 1s arca A under the standard normal curve from —w 10 1(A)

Entry is x'(A: v) where P {x(») S x'(A:v)} = A

A A
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A Il.:lz l 1.643 l 1.960 | 2054 I 2326 I 2.576 | 3.090 Diseoris - Bomenite 31 (15411, po. 188-89.
Entry is 1(A; v) where P{1(») S ((A; »)] = A
)
- A
1(A; »)
A A
v “@ 10 .80 K} 90 95 978 9 988 9 9925 995 9918 9995
1 0328 0117 1.376 1.963 3.0m 6.314 1706 15808 21.208 A a4 61657 122322
2 0.8 0617 1.061 1.386 1.886 1.920 4303 ary9 643 6,968 2073 9.925 14.089
3 0.217 0.584 0.978 1.250 1.638 283 2182 3402 3,09 1541 5.047 5.841 7.45)
‘4 0274 0.569 0.941 1.19% 1.53) 210 .76 201 1.298 %71 4088 4.604 3.598
s 0.261 0.559 0.920 1.136 1.46 2.015 2.5m 2787 3.003 3.368 3.634 “on am
6 0 268 0.55) 0.906 1134 1.440 1.943 2.447 2612 2829 3143 (5171 3.707 FRIL]
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10 0.260 0.542 0.879 1.093 1In 1.512 2228 259 257 2,764 2902 3.169 3.581
n 010 0.540 0.876 1.088 1.363 1.796 2.200 23 2491 2718 2379 3.106 3.497
12 0259 0539 0.87} 1.083 1.3%6 1182 219 1M 2.461 2.681 2.8% 3085 3428
1" 0.2% 0.537 0.870 1.079 1.350 1171 1160 2212 2436 2.650 2001 3012 m
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20 0.237 0.533 0.360 1.064 1.328 1.728 2006 21 2.3% 150 2.661 2.845 319
n 0187 0.532 0.839 1.063 130 L 2.080 1109 1328 2518 2.649 2.8 3138
n 0188 0332 0.858 1.061 132 IR 2014 2183 2120 2.508 2639 1419 3119
n 025 0.0 0.858 1.060 1.319 1714 2.069 n 2313 2.500 2.629 2.807 3104
u 0.2%6 0.531 0887 1.059 1318 1L 2.064 M 2.307 2492 2.610 2.197 3.091
25 0.2%4 0.53 0.856 1.058 1316 1.708 2060  2.167 1.301 2.485 1612 2187 3018
2 0.2%6 0.531 0.456 1.058 1318 1.706 1.056 2.162 2.29 2479 2.605 .19 3.067
n 0.2%6 0.531 0.858 1.057 1394 1703 2.052 2.458 2.29¢ 2473 1.598 .1 J.as7
2 0.2% 0.530 0.833 1.036 1303 1,700 2,048 2484 2286 2.487 259 1.763 3.047
» 0 234 0.530 0.854 1.085 m 1.699 2.045 2150 2.282 2.462 2.586 2.7%6 o
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Percentage points of the F distribution; a = .05

v (d£) 1 2 3 4 5 -6 7 .8 9

1 161.4 199.5 2157 2246 2302 2340 2368 2389 240.5
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38
3 10.13 9.55 9.28 9.12 901 . 894 889 885 - .83l
4 7.7 6.94 6.59 6.39 6.26 6.16 6.09 604 600

5 6.61 579 541 5.19 5.05 4.95 4.88 4.82 4.77
6 599 514 4.76 4.53 439 - 428 4.21 4.15 4.10
7 5.59 474 4.35 4.12 397 3.87 3.79 373 3.68
8 532 4.46 4.07 384 3.69 3.58 3.50 344 339
9 5.12 426 . 386 3.63 348 337 3.29 3.23 3.18

10 496 4.10 n 348 333 2 314 307 3.02
11 4.84 398 359 3.36 3.20 3.09 301 295 290
12 4.75 3.89 349 3.26 3.1 3.00 291 285 2.80
13 4.67 381 341 . 318 3.03 292 283 27 27
14 4.60 374 3.34 i 296 2385 276 270 2.65
15 4.54 3.68 329 3.06 290 279 271 2.64 2.59
16 4.49 3.63 324 301 285 274 266 2.59 2.54 -
17 4.45 3.59 3.2 296 281 2.70 2.61 2.55 249
18 441 355 3.16 293 277 266, 2.58 251 246
19 -4.38 352 313 290 274 263 2.54 248 242
20 4.35 349 3.10 2.87 21 2.60 251 245 239
21 4.32 347 3.07 284 2.68 2.57 249 242 2.37
22 430 34 3.05 2.82 2.66 2.55 246 240 234
23 4.28 342 3.03 280 . 2.64 2.53 24 237 232
24 4.26 3.40 3.01 278 262 2.51 242 236 230
25 4.24 3.39 299 2.76 2.60 249 240 234 228
26 4.23 337 298 274 2.59 247 2.39 232 227
27 4.21 335 296 273 2.57 246 237 231 225
28 4.20 334 295 27 2.56 245 236 2.29 2.4
29 4.18 333 293 270 2.55 243 235 2.28 222
30 4.17 3.32 292 2.69 2.53 242 233 227 221
40 4.08 323 2.84 261 245 234 225 2.18 212
60 4.00 315 276 253 237 225 217 2.10 204
120 392 3.07 2.68 245 2.29 217 2.09 202 1.96
© 384 3.00 2.60 237 ‘221 - 210 2.01 1.94 1.88
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