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(4) HLahoRrt 7 (2 pts)

2. A groupof consumers collects the following data about the number of defective électrical fuses -
in each package of 50 fuses from a random sample of 40 packages.
MNumber of defective fuses: ¢ 1 2 3 4 5 6
Packages 7 12 10 7 1 1 2
The main interest of this group of consumers is to estimate the probability of two defective
fuses in a package. They estimated this probability by 10/40 = 0.25. The director of quaht:.r- :

control department thinks this estimate is too high.

(1} Do you think this estimate is too high or too low ? Why 7 (5 pts)
(2) Could you suggest a better estimate for the director of quality-contrel department ? Do you

need any assumptions 7 | (15 pts)

3. I the number of minutes a doctor spends with a patient is a random variable having an
exponential distribution with the scale parameter 6=9 (which is the mean of this exponential
distribution)

(1) Denve the moment geﬂemtiﬂg function for exponential random variable (4 pis)
(2) What are the pl'ﬂhﬂl:ﬂ]lhﬂ‘s that it will take the doctor at least 20 minutes to treat

(i) one patient . (2 pts)
(ii) three patients . (8 pts)
(write down the steps and the expression of getting this probability)

{3) Do you need any assumptions for computing (2} (i) and (2) (ii) ? (3 pts)

(4) For (2)(ii), could you find the probability by using the table listed in the problemsheet ?

(3 pts)
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4. A marketing researcher studied annual sales of a product that had been introduced 1 years ago.
The data are as follows, where X is the coded year and Y is sales in thousands of units:
(yearl; %6 7 78 79 80 .8 8 &8 8 8
X o i 2 3 4 5 6 7 8 9
Y, 8 135 162 178 221 232 283 300 374 395
The following SAS output is obtained from the following model ¥; = fo+ P X; + 5 .

Hodel: MODEL] Analysis of Variance
Dependent Varizble: Y
Sum of Mein .
Source OF Squares Square F Value ProbeF
Model i 87124,37576 87124.37576 187.386 - 0.000L
Error 8 1799.22424 224.,50303
Total 9 28023, 60000

Root HSE © 1499677 R-square 0.9798
Dep Mean 237 80000 Adj R-sq 0.9772
C.v. 6. 30646

Parameter Estimates

Parameter Stapdard T for HD:

Varisble OF Estimate Brror Parameter=0  Prob > IT!
INTERGEP 1 91.563636  8.81440719 10.388 . 0.0001
S 5 165108074 19,682 0..0001

[Ij One student uses the following model Y; = -gﬂ;ifl[ymli + &, and he wonders
which ones of the following statements are correct. Please help him 10 choose the
correct ones and give the derivation too. (6 pts)
@B=ry O Bi=¥i © w=bo @ Bo=To
@1 =1, + ¥, fyear) wd €% = B+ BiX, then ¢ =
() None of the above
Note that ﬁoam:l B,mlmﬂnqmesﬁmﬂmbas:dﬂn Yianﬂxi -

'?uaﬂd#l are least square estimators based on Y; and year;.

(2) According to the ouput, figure out the estimate of By, namely, B 7 (4 pts)

(3) 'Fu = 7 Does ﬂ, give any relevant information here 7 - (3 pts)
(4) §, =17Give the interpretation of ¥, ? (3 pts)

_ (5) What is determination of coefficient for this data set ? Interpret
" determination of coefficient for this data set. (3 pts)

(6) Based on this data set, a researcheér construct a confidence interval for §; with
confidence coefficient 1- a, and another confidence interval for B with confidence
coefficient 1-o,, then the probability that both the confidence intervals will cover the

true parameters is (6 pts)
() =(1-a; X1-a;) {b) = (l-a; l-ay)

() zl-a)- ay (d)y <{-ayNi-a,)

(e) <l-0,~- 0,
{Flw explain Why 7)
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— A ASRR R EER RS (diet A & diet BYHERARR FH oz R -

SHEARTERAe DL L EAPR EF 10 RLERRAR— £ 4 (strain
1) mBH 10 #2884 85—k (strain 2)° v AR 3E 0L 4R RN e strain | &9E

Bt strain 269 L B 5 MM I M HaEs -
i strain | =& 584 diet A =& F - strain 2 2% omfdiet B @A 0 A

EEXRS ETFRRHTRBE (R) AABFT (3 pts)

oA X E) A0 A e L 20 8 & SRR 0 ARIE A ALBAE L 20 18 il 4 AR A
By LA LBAEHTRERL EAREF YR - O pts)

B 2 R4 F 8 sl 8 @120t (block design) £ F TURRAAELBTERARER
# 7 el 2 AE eIt - (3 pts)

e E . FEFHEARTREASENLAARR Dz R wF R
Jo i3 — AW RIF I Ll XA 7 (3 pts)

{718 % £ 4 A (interaction) 7 Ek(1), (2), (3), (&) R&FE¥ K@
LS L L LEE TR TR X (3 pts)

-‘Wﬂiﬁﬂ&{cﬂnfmndmg} '?-E,.I:.:i(l} (23, (3, () T8t Et  H—@ .
f&:ﬁ‘:ﬁ-ﬁﬁﬁ LR EA R T (3 pts)

R & T H 4 b R B AR (Tixed effect) sEri#kak % (randon
effect) 7#¥d AL 7 - (2 pts)

=y, =T -

o F iy
Degraes Lpper Tail Areas
of .
Freedom 35 i 05 . D25 il . 00§
1 10000 10777 53138 " 12.7062 210207 83.5674
2 0.B168 1.8855 1.9200 4.3027 . BpB4B p.5248
3 0. 7648 1.8377 7.3634 3,184 45407 5.8408
i _ 07407 1.6332 71318 2.7784 i 3.7408 - &, Bo41
5 07747 146759 7.0180 2.5708 33848 £0322 -
6 R AL 14398 1,9432 74489 3.437 3.7074
7 o711 1.4149 1.8946 2.3848 2.9880° 2.4398
;] 07084 13968 18595 2.3080 2.8965 3.]654
9 ©pI02T 1.3830 19131 2.2622 7824 3.2498
10 08958 13723 1.83125 2.2281 2,763 3.1683
n 0.897¢ 13634 1.7959 1.1010 2.7 3.1058
12 0.89E5 13582 1,7823 2.1788 2.8810 3.0545
12 0.6938 1.3602 1, 7708 2.1604 2.55032 3.0123
14 0.5924 13450 1.7813 7.1448 28246 - 1.0788

16 ﬂ:ﬂﬂli' 13404 1.7EN 1.1316 26028 2.8487
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03 | 1179 J17, J2ES 293 J33 1358 408 443 480 &3k
04 | 1884 AG6E .88 1884 1700 N738 A2 808 1544 1878
0.5 JB1E 850 s Bl §) 2054 L0B8 2523 L2187 L1860 2224
(i} ] L2187 2281 . L2324 JA367 LIED 2472 A5 el 10 2518 2548
: Tha standerdized normal disiribution 0.7 { 2880 2812 ABaz 2673 2704 2744 2TB4 2784 2823 2862
DA | 2881 2810 2833 L2067 2995 A0z 051 SOTE 4108 e
09 | 268 3185 A2 a13e 3264 e Fi 3 T <} 3340 3368 2389
1. 3413 3438 2481 J40s 508 b %] 3564 3877 3689 JAB21
1_? 3843 865 Jeks A708 729 3raa ' ario 3780 810 3830
1.2 | 3848 3860 Jssa 3907 3826 3044 3862 3880 4887 4Dk
13 | 4paz ApdE ADEE A062 ADES A116 A131 4147 A8 4177
tA | 4152 A207 4222 436 AIE1 A266 4279 4202 4306 4319
1.6 | .4332 AJAE L4357 4370 4382 A354 4408 A418 4439 4441
1.8 A462 L4 B3 Ad7d 4484 AdBE 4505 AB15 " ARES A535 AB4%
L ) ARE4 AB6d AT ABE2 Lo AG9g ASNE AB18 HA25 AE3F
TRRF LAB4D Fr A564 ABTY A878 ABE8 A593 A698 AT0E
181 4713 AT19 ATI8 4732 4738 A744 4760 AT56 AT ATET
20| 4772 0 ATM A783 ATEB ATE3 4798 ABO3 ABOR AQ A817
2% | 4823 AB2E ABI0 A834 AR38 AB47 ABLE 4850 AR5 ABET
2 | 4881 ABB4 ABEE ABTL ABTE ABTE A8 4884 4887 ABE0
23 | 4893 Abga AB38 A0 A4 A6 A808 AR A913 496
24 | 4918 4870 4921 A928 A527 Aais A3 4832 A8 A§36
26 | 4938 AB40 A A543 4045 AME A8 L4048 495} A8E2
.l ASE3 L4955 A gEE ARE? MA355 A 580 A86T A582 AR A
2.7 | 4965 .4988 Ag87 AJER ABGE AF0 A8 AT A873 AET4
2B A9T4 AE76 AGTH ANTT A87F ° A4ETE ARt A578 4080 AB81
18 | 490 A8z AB82 A983 A584 Ag84 A885 4885 .4p8d  4Ged
TABLEEA  Critigal vaues of y*
For & paribeirlsr numbar of degress of frasdom,
BIFY rapranants the criticsd valve of ¥
carrmponding 10 8 specified upper tall aree [af
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Freedam A9 A9 75 B8 20 75 26 g 08 .0z8 .or 008
f— L
1 .00 0.004 0016 0.102 1223 2.708 3841 E.0Z4 Sa36 r Aol ]
2 _aorh 0.0zo .61 0,103 0211 s am 4,508 5.9 7378 8210 10657
3 0072 0115 028 0,362 0. 504 1713 4,108 6,361 1015 4348 11,345 12,838
4 0207 0267 0,464 0.1 1.084 1.523 5355 7718 D4EE 11,143 13,557 14,850
5 04z 0564 D.E3 1, ME 1.8%0 1678 ARG 8238 11407 12,883 16.088 18.750
& 0674 a2 1,337 1,535 2 A.4548 T8 TG T b 4 4ad Haz 18548
Ed 0.o88 1234 1.890 2187 2.8 4,265 §.037 12047 14087 18.013 1BATS 02
o 1.344 1648 %180 2733 2490 O 10219 13.382 15,507 17.538 20,080 71,986
B 1,736 1088 4,100 2326 4,188 5809 11.388 - 14,584 15818 180y 21888 13,588
[t 2,166 1558 3.7 A0 4 BEE el 12.54% 16.887 18,307 Fif ] 3208 78188
" 2509 3053 3818 4678 5578 7584 13.m1 17276 19,675 21.920 T 0,757
12 3.0 15 A.404 E2M 5304 3438  FET 18,548 H.02a 23337 N7 =350
13 2585 4107 Al f.853 7.042 f.288 16,584 198%2 b Bl 24738 27 588 i Foa b
L 4,075 4850 Eazg 3571 7.790 $0.166 ¥2.117 n.oaa 11,885 76.119 47 31319
1% 4,60 5z8 B283 7261 8547 11.037 a5 22307 14,008 17408 0678 32.8m
1] AL 51} B8 7062 B2 112 18388 23543 28296 28,845 32,000 34,287
17 LTy 408 A B.672 10.C8E 127532 oo 10 24788 17587 0,184 33409 JETE
1a L Fr. B 8231 9,350 10,685 187E 21.806 25989 Fl T 31,638 34,506 JEa
L) B.844 1533 8807 10197 11,859 14,582 2. M8 21204 30,144 32,082 38,191 38 E8Z
20 TAT4 8280 2581 10661 12443 15452 BB | 28412 31410 34,179 37 5a8 30997
21 8.0 o.ea 10,283 11,50 e - 18344 24,938 28518 azsn A8 4TH 3B.502 41,404
F 5] 8,643 9.542 LIk 12328 14,042 7240 | Sac)] i e ] 5928 B E ik 42,758
3 8080 140,158 11,680 13,081 14.8a8 .37 27.141 A2.000 36172 3R078 41,838 44, TE1
a4 Sa88 10.858 12407 13,848 15.563 19,057 ma 33188 AEATG Jaed - 42.300 46,559
25 105 11.524 18130 14,811 L k] 18,830 et ko | 34 382 AT RED A} 848 44914 - 48928
3] 11,180 12,198 THR4 18379 17297 70843 30435 35583 38 0AE A1.923 L. 8AF 48,290
1) 11808 12878 14,573 16,151 18114 11.74% 31,528 38,747 40,113 43,154 46,963 49 845
i 12,461 13885 15,308 16,928 18030 23,887 A2.520 a7.918 41,137 4L a8 487 LY =]
4] 13,1 18267 . 18047 17.704 19,788 73.687 3371 B.087 42,587 5T 44,588 52,308
0 1.ray 14954 187w 18,453 10599 2478 34,800 40268 48978 BB 53.872




