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(1) A survey study is conducted on profit (in $100,000) per house of

speculative houses. The profit is derived mainly from the effect of two factors:
house design (A, B, C) and area (east, west, south, and north) built. A random
sample of size 3 is drawn for each factor level combination. The sample data
are collected and the SAS output shows as follow, 20%

SOURCE DF SUM of SQUARES Mean SQUARE F  PR>F

MODEL 44 91.8697 8.3518 6.11 0.0001
ERROR 24 32.8200 1.3675
C.TOTAL 35 124.6897

SOURCE DF SUM of SQUARES F VALUE PR>F

DESIGN 2 69.5417 8.48 0.0001
AREA 3 17.7275 4.32 0.0143
DESIGN*AREA 6 4.6006 1.68 0.2072

(a) Write down the statistical model and the assumption for the analysis.
Test the following hypothesis (state the 2 hypothesis, the p-value, and

conclusion).
(b) Do the data show sufficient evidence to indicate interaction between



factors of design and area?

(c) Do the data show sufficient evidence to indicate the effect of three
designs is different?

(d) Do the data show sufficient evidence to indicate the effect of four areas
is different?

(2) A manufacturer of automobile batteries claims that his product will last, on
average, at least 4 years(i.e., 48 months). A consumer's advocate group wants
to evaluate this longevity claim and selects a random sample of 26 such
batteries to test. The data below indicate the length of time (in months) that
each of these batteries lasted (i.e., performed properly before failure).
25.0, 30.7, 31.6, 34.1, 34.6, 37.2, 38.9, 39.2, 39.3, 39.6, 39.7, 40.8, 41.5,
42.3, 429, 44.1, 45.1, 47.0, 47.4, 49.0, 50.4, 51.8, 56.2, 57.3, 57.5, 60.1.

(The sample mean = 43.2039 and sample standard deviation = 8.8388)

The manufacture has also stated in congressional testimony that the
standard deviation in the life of the batteries produced is 9 months and, further,
at least 90% of the batteries will last 3 years and can be called ‘reliable’. Test
the following hypothesis (list the 2 hypothesis, the rejection region, test
statistics, and conclusion). 25%

(a) Find the sample median, minimum, maximum, and range.

(b) Is there evidence that significantly less than 90% of the batteries can be

called ‘reliable” ?

(c) Is there evidence that the average battery life is less than 48 months ?

(d) Is there evidence that the standard deviation in battery life exceeds 9

months ?

(e) What assumption must hold in order to perform the test in parts (c) and
(d)?

(3) Suppose that a weekly time series data of revenues (in billions) is recorded
and the 3 week moving average and exponentially smoothing are partially
listed below,

(a) Fill in the blanks.

Week I 2 3 4 5 6 7 8
Revenue 17 21 19 23 18 16 20 18
Moving Average 19 21 18
Exponentially 17.00 18.04 19.03 18.83 1826 __

Smoothing+




*3 week moving

averages

+ smoothing constant,
a=0.2

(b) Compute the exponentially smoothing forecast for the 9" week.

TABLE 3 Normal Curve Areas

] 00 E 02 0 o4 05 06 E 08 09

00 0000 0040 0080 010 0160 0I%9 0239 0279 0019 0359
01 039R 0438 0478 0517 0557 0596 0636 0675 0714 0751
D2 0793 0832 0871 0910 0948 0987 1026 .1064 1103 .114)
03 L1179 1217 L1255 L1293 1331 L1368 1406  .1443  .1480 1517
04 1554 1591 L1628 1664 1700 1736 1772 .I1BO8  .1844 1879
05 .1915 .1950 1985 2019 2054 2088 2123 2157 2190 2224
06 2257 .1391 2324 2357 23E9 2422 M54 MBE 2517 2549
07 2580 2611 2642 2673 2704 2734 2764 2794 2823 2652
08 2881 2910 2939 2967 2995 .3023 .30SL .07 3106 3133
09 3159 386 3212 3138 3264 3289 NS 330 3365 189
10 .13 3438 3461 M4BS  J508 3531 3554 35T 599 3621
L1 3643 3665 686 IT08 3729 3749 3770 3790 L3810 1830
12 3849 I869 8RR 3907 3925 944 1962 J9B0 3997 4015
13 4012 4049 4066 4082 4099 4115 A1 4147 4162 A7
14 4191 4207 4222 4236 4251 4265 4279 4191 4306 A9
15 4131 4345 4357 4170 4382 4194 4406 4418 4429 4441
16 4451 4463 4474 44B4 4495 4505 4515 4525 4515 4548
17 4554 4564 4571 4582  AS91 4599 4608 4616 4625 4613
1B 4641 4649 4656 4664 4671 4678 4686 469 A699 4706
19 AN} 4719 4726 ATI2  4TIB 4744 4750 4756 AT61 4767
20 AT72  ATI8 478} ATBB 4793 4798 4801 4BOE  4E12 A817
20 4821  A4B26  ABM0  4EM  4B)8  4B42  4B46  4B50 4854 4857
22 4Bl BG4 4B6E  4B71  ARTS  4E7E  4REl  4BB4  4B8) 4890
23 B9 4E96  4B9E 4901 4904 4906 4909 4911 w91 4916
24 A491E 4920 4911 4925 4921 4919 4911 4931 4934 4936
25  4DIE 4940 4941  494] 4945 4946 4948 4949 4951 4932
26 4951 4955 4956 4957  A959 4960 4961 4962  496) 4964
17 4965 4966 4967 4968 4969 4970 4971 4972 4971 4974
28 4974 4975 4976 4977 4971 4978 4979 4979 4980 4981
219 4981 4981 4982 4983 4984 4984 4985 4985 4986 4986
30 49R7  49RT  49R7  49BR  49RE 4989 490  49R9 4990 A990

TABLE 4 Critical Values of t

=

Lise Lose tan LT LT df.

1 1078 6314 12706 s 61.657 |
2 1886 2920 4301 6965 9.925 2
3 1.638 2353 382 4541 5.841 3
4 1533 2132 2776 1747 4.604 4
5 1476 2015 . 2571 1365 4032 5
& 1.440 1.943 2447 3143 1707 6
7 1415 1.895 2365 2998 1499 7
8 1397 1.860 2,306 2896 3355 8
9 1.383 1.833 1262 2821 3250 L]
1] 1.372 1812 2228 2.764 3169 10
1} 1.363 1.7196 2200 2718 e 1n
12 1.156 1.782 171 2681 3055 12
13 L350 LM 2160 2.650 1012 13
14 1.345 1.761 2,145 21624 9M 14
15 1.341 1.753 213 2602 1947 15
16 1.337 1.746 2120 - 1583 2921 16
17 1.333 1.740 110 2567 2898 17
18 1330 1734 2101 2.552 2878 18
19 1.328 1.729 2093 2539 2361 19
20 1.325 1.725 2086 21528 2845 0
21 1323 1.721 2,080 2518 2831 2
22 1.321 L7 2074 2.508 1819 12
23 1.319 1.714 1069 2.500 2807 23
24 1.318 1711 2064 2492 797 FLl
5 1316 1.708 2060 2485 2781 15
26 1313 1.706 2056 2479 7719 26
7 1314 1.703 2052 2473 277 7
28 1.311 1.701 2048 2467 2761 a8
29 L1 1.699 2045 2462 2756 29
inf. 1282 1.645 1.960 2326 2576 inl.




TABLE 5 Critical Values of Chi-square

di. Thew T s Tiwe Lisw Tine T Dan B I dd.

| 0.0000393 0.0001571 0.0009821 0.0039321 0.0157908 270554 384146 502189 663490 187944 |

2 0.0100251 0.0201007 0.0506356 0.102587 . 0.210720 460517 599147 137776 9.21034 10.5966 2

b oonnI2 0.114832 0.215795 0.351846 0.584375 625139 781473 9.34840 11.3449 128381 3

4 0.206990 0297110 0.484419 0.710721 1.063623 1.71944 9.48773 11.1433 13.2767 14.8602 4

s 0411740 0.554300 0831211 1.145476 1.61031 923635 11.0708 128325 15.0863 16.7496 5

6 0675127 0872085 1237347 1.63539 220413 10.6446 125916 14.4494 168119 18.5476° 6

7 0.989265 123904 1.68987 216735 28311 120170 14.0671 16,0128 184753 wan 1

8 1344419 1.646482 211913 273264 348954 13.3616 155073 11.5346 200902 21.9550 ]
9 1.734926 2087912 270039 33251 4.16816 14.6837 169150 19.0228 21.6660 23,5893 9
10 215585 255821 124697 194030 486518 159871 18.3070 2048310 23209} 25,1882 10
1 260124 105347 181575 457481 551119 17.2750 19.6751 21.9200 247250 26.7569 1]

12 307382 157056 440079 5.22603 6,30380 18.5494 21.0261 233367 262170 28.2995 12
13 3.56503 4.10691 . 5.00874 589186 7.04150 19.8119 123621 24.7256 27.6883 298194 13
L] 407468 4.66043 562872 6.57063 1.78953 21.0642 21,6848 26.11%0 29.1413 313193 14
15 4.60094 522935 6.26214 7.26094 8.54615 2230 24.9958 274884 30.57719 328013 15
16 514224 581221 6.90766 196164 9.3122) 23,5418 26.2962 28.8454 31.9999 342672 16
17 5.69724 640776 7.56418 867176 10.0852 24.7690 21.5871 30.1910 33.4087 357185 17
1] 6.26481 701491 8.23075 9.39046 10.8649 25.9894 28.8693 31,5264 34.8053 371564 18
19 6.84398 7631713 890655 10.1170 11,6509 21.2036 30.1435 328573 36.1908 38.5822 19
0 743386 826040 9.55083 10,8508 124426 84120 L4104 341696 37.5662 19.9968 0
2 8.03366 889720 10.28293 11.5913 132396 29,6151 326705 354789 389321 414010 21
n s62Mm 9.54249 109823 12.3380 14,0415 30.8133 139244 36.7807 40.2894 42.7956 2
1 9.26042 10.19567 11.6885 12,0905 14.8479 32.0069 351725 38.0757 41,6284 44,1813 1
u 988623 108564 124011 13.8484 15.6587 33.1963 364151 393641 429798 45.5585 u
25 10,5197 11.5240 13.1197 146114 . 164734 343816 31,6525 40.6465 443141 49.9278 25
26 111603 121981 138439 153191 112919 35.5631 388852 419232 456417 48.2899 2%
n 11.8076 128786 14.5733 16.1513 18.1138 36.7412 40.113 43,1944 46.9630 49.6449 n
® 124613 13.5648 15.3079 16.9279 18.9392 319159 4.1 44,4607 48.2782 50,9933 28
n 13121 14.2565 16,0471 17.7083 19.7677 35.0875 425569 4nn 49.5879 523156 »
30 137867 149535 16.7908 18.4926 20.5992 40.2560 .19 46.9792 50.8922 516720 »
40 20.7065 221643 244331 26,5093 29.0505 51.8050 55.7585 59.3417 63,6907 66.7659 40
50 279907 29.7067 123514 34.7642 37.6886 61.1671 67.5048 74202 76.1539 79.4900 50
60  35.5M6 37.4848 40.4817 41879 “46.4589 743970 T9.0819 832976 883794 919517 60
0 4225 A5.4418 48.7576 51.7393 553290 85.5271 905312 95.0231 100425 104.215 70
80 511720 53.5400 571512 60.3915 642778 96.5782 101.879 106.629 112329 116.321 80
o0 59.196) 61,7541 65.6466 69.1260 1.B12 107.565 113,145 118.136 124116 128.299 9%
100 673276 70,0648 742219 719295 823581 118.498 124342 129.561 135.807 140.169 100
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