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1. A polynomial regression was used to predict saies (Y) using advertising expenditure (X} and its square (X?) as independent

variables. The following information is available: (25%)
Predictor Coefficients _ Standard Error
Constant 328.42 29.42
X 10.970 1.832
X? -.12507 02586

ANOVA  Table

Source DF 58 F
Regression -- -- 42.56
Residual -- --

Total 1] 14,107.7

(1) Test to see if the model is useful for the prediction of sales at the .05 level of significance?
(Hint: give the null and alternative hypothesis, Ho and H,, rejection rule, and make conclusion)
(2) Calculate the value of the coefficient of determination and explain it?
(3) Test to see if the quadratic term is useful for the prediction of sales at the .05 level of significance?
(Hint: give the nuli and alternative hypothesis, Ho and H,, rejection rule, and make conclusion}
(4) If a 99% confidence interval for B, (coefficient of X in the model Y = 5 + B, X + B.X?+ e) extends from A to B, what is the

value of A?
(5) Calculate the residual standard deviation (estimate of o )?

2. Five drivers were selected to test drive two makes of automobiles (A and B). The number of miles per gallon for each driver
driving each car and part of the ANOVA table for this experiment are shown below. Consider the makes of automobiles as

treatments and the drivers as blocks.

Drivers (Block)

Automobile (Treatment) 1 4 5
A 27 32
___B 31 30
ANOVA table
Source of variation SS df MS F
Treatments -- “e -- -
Blocks 32 -- -- -
Error 28 - -~
Total 70
(1) State an ANOVA model and fit (estimate) the AVOVA model. {(10%)
(2) Test to see if there is any difference in the miles/gallon of the two makes of automobiles at a = .03. (10%)
(3) Evaluate the efficiency of blocking by calculating the relative efficiency of the RB design (randomized block design) and
explain it. (5%)

AR A4 R W@




B EbLRELT L RFRRALTHENE i%"aﬂw‘ﬂﬁﬁ

2 (A1) B &t $ A )
# B &t ﬁflﬁ 4 R

M= DxTﬁmﬁ#&

3. R (30%)
(a) BENERERTEY X RICHNSE (Poisson) ¥R ' IMLEREEFES —SHEE VY HEY E X=x T
FIRESER VX =x BZIHSHE: Blx,p) - M Y S ECRE 7
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(d) {RERERMRE X BRI —IHEC BG, 173) KRMAOECER (CDF) | Fix) ' AIFTHIMENENR V= F, (X)8957
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(e) AN N(u &) BISEE X, ..., X BEWES 1001 - )% (EEEMER R EEMA ?

4. BH] “E X~ Gamma(n, f)H Y~ Poisson(x/f) + HF n BEE» MIPX< x)=PY 2n)" -
EiHASES Poisson(A) 5 (HEHISIERY,,. . . LAV BEAENR » BRI LMER » RKE 1 89 100(1 - o)%(8
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5. (53 XERHLIEAED B, p)- AURMMEEME X=x M Hop=1/4vs. Hi:p= /4« WRLE 1% BREKET -
RERAMDNREEAISRN 2 WREE p=3/4 BREHBE?  (10%)
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d.f, t.IIHI t.ﬂ!‘ﬂ tﬂli t.ﬂlil t.llﬂ.i d.f.
1 3078 6314 12706 31821  63.657 1
2 1.88¢  2.920 4.303 6.965 3.925 2
3 1.638  2.353 3,182 4.541 3.841 3
4 1.533 2132 2776 3.747 4.604 4
5 1.476 2015 2.571 3.365 4.032 5
6 440  1.943 2.447 3.143 3.707 6
7 1415  L.895 2.365 2.998 3.499 7
8 1.397  1.860 2.306 2.896 3.355 8
9 1383 1.833 2.262 2.821 3.250 9

10 1.372 1812 2.228 2.764 3.165 10
11 1363  1.796 2.201 2.718 3.106 11
12 1.356  1.782 2,179 2.681 3.055 12
13 1350 1.771 2.160 2.650 3.012 13
14 1.345 1761 2.145 2.624 2977 14
15 1341 1753 2.131 2.602 2.947 15
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Percentage points of the F distribution. a=.05.
1A
. o . F
0 F,
Numerator Degrees of Freedom
\\“
W~ | 1 2 3 4 5 6 7 8 9
; 1614 1905 2157 2246 230.2 2340 2368 2389 2405
2 18.51 18.00 19.16 19.25 19.30 19.43 10.35 19.37 10.38
3 10.13 9,55 9.28 012 9.01 8.94 8.89 8.85 8.8)
4 171 6.94 8.5 6.39 5.26 6.18 5.09 5.04 6.00
5 .61 5.79 541 5.19 5.05 495 4.88 482 477
6 5.99 5,14 476 453 439 4.28 42) 415 §10
7 5,50 &M 4.35 412 397 387 a7 373 3.68
8 5,32 4.46 407 384 369 358 3.50 3.44 3.39
9 5.12 4.26 386 363 348 237 3.2 3.3 318
10 4.96 410 3N 348 333 322 314 3.07 302
g I 4.84 3.88 250 330 3.20 3.00 3.01 2.95 290
< 12 475 389 348 3.28 3.1 3.00 291 2.85 2.00
a 13 467 %) 34) 3.18 303 292 283 2T 21
L i4 450 2.74 3.34 an 2.96 285 278 270 265
S 15 454 368 328 306 290 279 ¥ 264 258
8 16 4.48 363 3N 308 285 274 2,65 2.59 254
=1 17 4.45 359 2.20 298 281 2.70 2.61 2.55 249
2 18 44 355 3.16 293 n 266 258 251 246
= 19 438 a52 313 290 274 263 254 248 242
= 20 4.35 349 310 287 271 260 25 245 230
= 21 4.32 147 307 284 268 257 248 242 237
= 2 430 3.44 305 282 2.66 255 246 240 234
& 2 4.28 342 3,08 280 264 253 244 237 232
& 24 .26 340 301 278 262 251 242 2.36 230
25 4.24 130 299 278 260 249 240 2.34 228
26 423 337 260 214 2.59 247 2.39 232 2.27
77 421 3.35 2.9 273 257 248 237 231 225
28 4.20 334 285 271 256 245 2.35 220 224
2% 4.8 33 293 210 255 243 235 2.28 2.2
30 417 3.32 292 269 253 242 233 2.21 221
40 408 323 2.84 261 245 234 2% 2.18 212
60 4.00 3.15 275 253 237 225 217 2.10 204
120 392 307 268 245 220 218 2.00 2.02 1.96
» 3.84 3.00 260 237 221 2.10 2.0 1.94 1.88
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