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1. BEHEMETENER, RUEHHIE,

(a) B 30 & (60 &) BEFOBEMME 20 ERTF. REESEE 5 SHFWERE, (5%)
(b) FATENERF, SIS %ENART LR R8RSR F B BRI AL
smKE. SNESHEAESY, INVEBE—8. REVEBEE—BIBE?(5%)

2. BRETATENER, SATLEIR 4 B5E, SHECE—-BEENTEEEE. SEHER
%5 | EEUEESRINBES 1/5
(a) REES | BERESTHNKET, SHERESE 1| BSHNEE. (5%)
(b) REZESE | BESESTINRAT, SEEE 2 BEHN-E,.(5%)
3. —AEERNTERS p = 1/3. BRERZHERBIL. SHETSE 1 BERRRTE_BF
BR. $ X ZFaRE_BTERAENSBEE.
(a) RE E(X).(5%)
(b) RUBTREREEDAMES 1/3, BEE P(X > 4lp = 1/3) & P(X < 4lp=1/3)? Bft
BE?(5%)
(c) EHEME (b) PEEZEE, (5%)
(d) MRS (c) DFEERUBTRREEDAMER 1/37 BHE?(5%)

4. Suppose {X;,Xa,...,X,} is a random sample drawn from N(u,0? = 12). Consider
testing Hp : 4 = 10 against H; : p > 10. Let a and § denote the type I and II error
rates. Determine the minimum sample size n such that o = 16% and the power for
p > 11.5 is at least 97.5%.(10%)

(Use P(Z > 2) = 2.5% and P(Z > 1) = 16%, where Z ~ N(0,1).)
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5. (10%) A contractor has found through experience that the low bid for a job
(excluding his own bid) is a random variable that is uniformly distributed over the

interval [§4£,2C] , where C is the contractor’s cost estimate (not profit or loss)

of the job. If profit is defined as 0 if the contractor does not get the job (his bid
is greater than the low bid) and as the difference between his bid and his cost
estimate C if he gets the job, what should he bid (in terms of C) in order to
maximize his expected profit ?

6. (10%) For what value of kis 6 =kx an unbiased estimator of the parameter 6
of the population given by

1

f@=1{6

0 elsewhere.

forO<x<@

7. (10%) A bowl contains seven marbles of which & are red while the others are
blue. In order to test the null hypothesis & =2 against the alternative &=4,
two of the marbles are randomly drawn without replacement and the null
hypothesis is rejected if and only if both are red. Find the probabilities of
committing type I and type II errors with this criterion.

8. A consumer is interested in the relationship between the age of a car and its price
in the used car market. Data is collected on Ford LIATA car from classified
advertisements. Below are the data.

Observations 1 2 3 4 5 6 7 8 9 10
X, age (years) 2 4 5 5 5 6 6 6 7 7
Y, price (x$100%s) | 118 88 8 70 69 60 58 55 57 43
Refer to the computer output shown below. Some of the output values have been
intentionally omitted. Observation 11 refers to a three year old Ford LIATA.
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ANOVA
DF SS MS F Prob>F
Model 1 3856.04776 0.0001
Error 8 239.55224

C Total 9  4095.60000

Parameter  Standard T for Ho:

. Prob > {T|

Estimate Error Parameter =0
INTERCEPT 1 143.208955 6.69638389 21.386 0.0001
AGE 1 -13.850746 1.22055427 0.0001

Obs. Predict Value Std Err Predict Lower 95% Predict Upper 95% Predict

1 115.5075 4.384 99.3000 131.7
2 87.8060 2.348 74.0747 101.5
3 73.9552 1.769 60.6936 87.2169
4 73.9552 1.769 60.6936 87.2169
5 73.9552 1.769 60.6936 87.2169
6 60.1045 1.930 46.7239 73.4851
7 60.1045 1.930 46.7239 73.4851
8 60.1045 1.930 46.7239 73.4851
9 46.2537 2.702 32.1806 60.3269
10 ' 46.2537 2.702 32.1806 60.3269
11 101.6567 3.298

(a) Give the equation of the least squares line that relates price, Y, to age, X.
(3%)

(b) Is there a significant linear relationship between age and price 7 Report
the value of appropriate F statistic, critical value with a=0.01, your
decision and a brief conclusion. (7%)

(c) Compute the value and give an interpretation of the coefficient of
determination, R?.(5%)

(d) Construct a 90% prediction interval for the price of a 3 year old Ford
LIATA. (5%)
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2004

ZA3EHEIRILZ t-DEHY 100(1 — @) B8 toy, PTu> ted) = O

o
d 0.400 0.300 0.200 0.100 0.050 0.025 0.010  0.005 0.001  0.0005
1 0.325 0.727 1.376 3.078 6.314 12.706 31.821 63.657 318.309 636.619
2 0.280 0614 1.061 1.886 2.920 4303 6.965 9.925 22.327  31.599
3 0.277 0.584 0.978 1.638 2.353 3.182 4.541 5.841 10.215  12.924
4 0.271 0.568 0.941 1.533 2.132 2.776 3.747 4.604 7.173 8.610
5 0.267 0.559 0.920 1.476 2015 2571 3.365 4.032 5.893 6.869
6 0.265 0.553 0.906 1.440 1.943 2.447 3.143 3.707 5.208 5.959
7 0.263 0549 0.896 1.415 1.895 2.365 2.998  3.499 4.785 5.408
8 0.262 0.546 0.889 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9 0.261 0.543 0.883 1.383 1.833 2262 2821 3.250 4.297 4.781
10 0.260 0.542 0.879 1.372 1812 2228 2.764 3.169 4.144 4.587
11 0.260 0.540 0.876 1.363 1.796 2201 2.718 3.106 4.025 4.437
12 0.259 0.539 0.873 1.356 1.782 2179 2.681 3.055 3.930 4.318
13 0.259 0.538 0.870 1.350 1.771 2160 2.650 3.012 3.852 4.221
14 0958 0.537 0868 1.345 1.761 2145 2.624  2.977 3.787 4.141
15 0.258 0.536 0.866 1.341 1753 2.131 2.602 2.947 3.733 4.073
16 0.258 0.535 0.865 1.337 1.746 2.120 2.583 2.921 3.686 4.015
17 0.257 0.534 0.863 1.333 1.740 2110 2.567 2.898 3.646 3.965
18 0.257 0.534 0.862 1.330 1.734 2101 2.552 2.378 3.610 3.922
19 0.257 0.533 0.861 1.328 1.729 2093 2.539 2.861 3.579  3.883
20 0.257 0.533 0.860 1.325 1.725 2.086 2.528 2.845 3.552 3.850
21 0.257 0.532 0.859 1.323 1.721 2.080 2.518 2331 3.527 3.819
22 0.256 0.532 0.858 1.321 1.717 2.074 2.508 2.819 3.505 3.792
23 0.256 0.532 0.858 1.319 1.714 2.069 2.500 2.807 3.485 3.768
24 0.256 0.531 0.857 1.318 1.711 2.064 2492 2.797 3.467 3.745
25 0.256 0.531 0.856 1.316 1.708 2.060 2.485 2.787 3.450 3.725
26 0.256 0.531 0.856 1.315 1706 2.056 2.479 O 2.779 3.435 3.707
27 0.256 0.531 0.855 1.314 1.703 2052 2473 2.771 3.421 3.690
28 0.256 0.530 0.855 1.313 1.701 2.048 2467 2.763 3.408 3.674
29 0.256 0.530 0.854 1.311 1.699 2.045 2462 2.756 3.396 3.659
30 0.256 0.530 0.854 1.310 1.697 2.042 2457 2.750 3.385 3.646
40 0.255 0.529 0.851 1.303 1.684 2021 2423 2.704 3.307 3.551
60 0.254 0527 0.848 1.296 1.671 2.000 2.390 2.660 3.232 3.460

100 0.254 00526 0.845 1.290 1.660 1.984 2.364 2.262 3.174 3.390
o0 0.253 0.524 0.842 1.282 1.645. 1.960 2.326  2.576 3.090 3.201
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x® A.G(a) rsmgl & (a, b) o4 F-BEEE'.‘] 99 B {IE f0.0l,a,b, P(Fa,b > f0.0l,a,b) = 0.01

a

b 1 2 3 4 5 6 7 8 9 10
1 40522 4999.5 5403.4 5624.6 5763.7 5859.0 5928.4 5981.1 6022.5 6055.9
2 98.5 99 9917 9925 993 9933 9936 99.37 99.39 994
3. 3412 30.82 2046 28.71 2824 27.91 27.67 2749 2735 27.23
4 21.2 18 1669 1598 1552 1521 1498 148  14.66 1455
5 16.26 13.27 12.06 11.39 10.97 10.67 10.46 1029 10.16 10.05
6 13.75 1093 978 915 875 847  8.26 8.1 798  7.87
7 12.25 955 845 7.85 746 719 699 684 672  6.62
8 1126 865 759 701 663 637 618 603 591 581
9 1056 802 699 642 606 580 561 547 535  5.26
10 1004 756 655 599 564 539 520 506 494  4.85
11 965 721 622 567 532 507 489 474 463  4.54
12 933 693 595 541 506 482 464 450 439 430
13 907 670 574 521 486 462 444 430 419 410
14 886 652 556 504 460 446 428 414 403  3.94
15 868 636 542 489 456 432 414 400 389  3.80
16 853 623 529 477 444 420 403 389 378  3.69
17 840 611 519 467 434 410 393 379  3.68  3.59
18 829 601 509 458 425 402 384 371 360  3.51
19 819 593 501 450 417 394 377  3.63 352  3.43
20 810 585 494 443 410 387 370 3.56 346  3.37
21 802 578 487 437 404 381 364 351 340 331
22 795 572 482 431 399 376 359 345 335  3.26
23 788 566 477 426 394 371 354 341 330 321
24 782 561 472 422 390 367 350 336 326  3.17
25 777 557 468 418 3.8 363 346 332 322 313
26 772 553 464 414 382 359 342 329 318  3.09
27 768 549 460 411 379 356 339 326 315  3.06
28 764 545 457 407 375 353 336 323 312  3.03
29 760 542 454 405 373 350 333 320 3.09 3.01
30 756 539 451 402 3.70 347 330 317 307 298
40 731 518 431 383 351 329 312 299 289 280
60 708 498 413 365 334 312 295 282 272 263
120 685 479 395 348 317 296 279 266 256 247
o0 663 461 378 332 302 280 264 251

P (Fa,,b > L ) = 099, €.g., P (F5‘10 > WIOE) = 0.99

Jo.or,6,6
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