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(Total 100 points.) There are 4 problems in this exam. Show intermediate steps and formulas for partial credit. You must explain
how you compute your results or answers for full credit.

1. (25 points) .
Let X have the probability density function (p.df), f(x)=k-|cos(x) | for —x<x<m,where || means
the absolute value.
(a) (5 points) Determine the appropriate value of k.

(b) (5 points) Compute the probability if X 2 —-%.

(c) (7 points) Compute the value of E(X 1X2 ——725).
(d) (8 points) Determine the value of ¢ ifXhasthep.df., f(x)=c |cos(x)} for dyz<x< d,m , where

d and d, areany integers with dy >dy.

2. (25 points)
Let Xi,X,.,X, bearandom sample from the following uniformly distribution.

f(x)=%, 8<x<20, 6>0.
(a) (5 points) Write down the likelihood function clearly.
(b) (5 points) Show that —;—X o) +%X (n) is one maximum likelihood estimator of & if

X <Xz <..2X () represent the order statistics of the random sample.

(c) (7 points) Find the density function of X ).

(d) (8 points) Utilize the variable X ;) to construct the 95% equal-tail confidence interval for the parameter
g.

3. (25 points)
A company would like to determine whether it would be profitable to establish a new service for their
customers. The company believes that there are four possible levels of demand for this service:
Dj : very low demand; 1% of the customers would use the service.
D, : low demand; 5% of the customers would use the service.
D5 moderate demand; 10% of the customers would use the service.
D, : high demand; 25% of the customers would use the service.
On the basis of past experience, the company assigns the following prior probabilities to these demand
levels: P(Dy)=0.2,P(D;) = 0.5,P(D3) =0.2,and P(D4)=0.1. Before the decision is made, a random
sample of 5 customers is selected and only 1 would use the service.
(a) (5 points) Given that the true demand is moderate, what is the probability that the above random sample

would occur?

(b) (10 points) Under the prior probabilities, what is the probability that the above random sample would occur?
(c) (10 points) Revise the prior probabilities using this sample information.

4. (25 points)
The NTUST Company is interested in computing 2 pooled estimate of the variance of two populations. For
the first population, the following data are collected; n; =8,X; =10, Slz =40.84 . Similarly, for the second
population, we have ny =10, X, =14, S% =86.50.
(a) (5 points) What is the 95% confidence interval for the mean of the second population, g5 ? (two-sided)

(b) (10 points) Pooling is justified if it appears reasonable to assume that the two populations hay,
variances. Is pooling appropriate in this situation (test with «=0.1)? 4 ,*3.%'
(c) (10 points) Testif 4 equalsto fg (test with & =0.05)?
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Entries in the table give ¢ values for an

area or probability in the upper tail of

. the ¢ distribution. For example, with 10

¢ DISTRIBUTION degrees of freedom and a .05 area in the
upper tail, £o; = 1.812,

Degrees Area in Upper Tall
of Freedom .10 05 028 01 005
3 3.078 6.314 12.706 31.82t 63.657
2 1.886 2.920 4303 6.965 9.925
3 1638 2353 3.182 4,541 5.841
4 1533 2132 2.776 3747 4.604
5 1.476 2.015 25T 3.365 4.032
6 1.440 1943 2.447 3.143 3m
7 1.415 1.895 2.365 2998 1.499
8 1397 1.860 2.306 2.896 3355
9 1.383 1.833 2262 2.821 3.250
10 1372 1.812 2228 2.764 3.169
1 1.363 1.796 2.201 2718 3.106
12 1356 1.182 2.179 2.681 3.055
13 1350 1M 2.160 2.650 3.012
t4 1.345 1.761 2.145 2.624 2977
15 1.341 1.753 213 2.602 2947
16 1337 1.746 2,120 2.583 2921
17 1.333 X 1.740 2.110 2.567 2398
18 1330 1.734 2.101 2552 2878
19 1.328 1.729 2.093 2.539 2.86)
20 1.325 1723 2.086 2528 2.845
21 - 1323 1.721 2.080 2518 2.3
22 1.321 117 2.074 2.508 2819
23 1.319 1714 2.069 2.500 2.807
24 1318 M 2.064 2.492 2.797
25 1.316 1.708 2.060 2485 2.787
26 1315 1.706 2.056 24719 219
27 1.314 1.703 2.052 2473 am
28 1313 1.701 2.048 2.467 2.763
29 3 1.699 2,045 2462 2156
30 1310 1.697 2.042 2457 2150
40 1.303 1.684 2021 2423 2:704
60 1.296 1.671 2.000 2.390 R 2.660
120 1.289 1.658 1.980 2.358 2617
- 1.282 1.64S 1.960 2326 2.576
F DISTRIBUTION

Entries in the table give F, values, where a is the area or probability in the upper tail of the F distribution. For example, with 12 numerator degress of

freedom, 15 d inator degrees of freed: and a .05 area in the upper tail, Fo, = 2.48.
Table of Fq; Values
Denominator N tor Degrees of Freed

Degrees
of Freedom 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 o

1614 1995 2157 2246 2302 2340 2368 2389 2405 2419 2439 2459 2480 249.1 2501 2511 2522 2533 2543,
1851 1900 19.16 1925 1930 1933 1935 1937 1938 19.40 1941 1943 1945 1945 19.46 1947 19.48 19.49 19.50
1013 955 928 912 901 894 889 885 338l 879 874 870 866 864 862 8359 857 855 853
771 694 659 639 626 616 609 604 600 596 591 58 580 577 5715 5T 569 566 563

1
2
3
4
5 661 579 541 519 505 495 4388 482 4T7 474 468 462 456 453 450 446 443 440 436
6 500 514 476 453 439 428 421 415 410 406 400 394 387 384 381 377 374 370 367
7 550 474 435 412 397 387 379 3713 368 364 357 351 344 341 338 334 330 327 323
8 532 446 407 384 369 358 350 344 339 335 328 322 315 312 308 304 301 297 293

9 512 426 386 363 348 337 329 323 318 314 307 301 294 290 286 28 279 275 271
10 496 410 371 348 333 322 314 307 302 298 291 285 277 274 270 266 262 258 254
n 484 398 359 336 320 309 301 295 290 285 279 272 265 261 257 253 249 245 240
12 475 389 349 326 311 300 291 285 280 275 269 262 254 2351 247 243 238 234 230
13 467 381 341 318 303 292 283 277 271 267 260 253 246 242 238 234 230 225 221
)4 460 374 334 311 296 285 276 270 265 260 253 246 239 235 231 ¥} e 2 18 w3
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