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{Problem 1-3]
Assume that each of your calls to a popular radio station has a probability of 0.02 of connectmg,
that is, of not obtaining a busy signal. Assume that your calls are independent.
(1) What is the probability that your first call that connects is your tenth call? (4%)
(2) What is the probability that it requires more than five calls for you to connect? (4%)
(3) What is the mean number of calls needed to connect? (4%)

[Problem 4-6]

The thickness of a conductive coating in micrometers has a density function of 600x™ for
100 pm<x <120 ym.

{4) Determine the mean of the coating thickness. (4%)

(5) Determine the mean and variance of the coating thickness. (4%)

(6) If the coating costs $0.50 per micrometer of thickness on each part, what is the average cost
of the coating per part? (4%)

[Problem 7-10]
From a poll of 800 television viewers, the following data have been accumulated as to their
levels of education and their preference of television stations. We are interested in
determining if the selection of a TV station is independent of the level of education.

.Educational Level
High School Bachelor Graduate
Public Broadcasting 50 150 80
Commercial Stations 150 250 120

(7) State the null and the alternative hypotheses. (3%)

(8) Calculate the expected frequency of high school students who are in favor of
commercial stations. (4%)

(9) Compute the test statistic, (4%)

(10) Determine the p-value and perform the test at 95% confidence. (4%)

[Problem 11-13]
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Allied Corporation is trying to determine whether to purchase Machine A or B. It has leased the
two machines for a month. A random sample of 5 employees has been taken. These employees

have gone through a training session on both machines. Below you are given information on
their productivity rate on both machines.

Productivity Rate
Person Machine A Machine B
1 47 52
2 53 58
3 50 47
4 55 60
5 45 53

(11) State the null and alternative hypotheses for a two-tailed test. (3%)
(12) Compute the test statistic. (4%)

(13) Compute p-value and test the null hypothesis stated in Problem 11 at the 10% level.
(4%)

[Problem 14]
The data consists of » selected pairs (X;, Y;) independently, where =1,2, ..., n. Let M=X~Y;,

the M;’s are assumed to be normally distributed with variance a,". Find the variance for A/ in
terms of the correlation between X and Y. (5%)

{Problem 15]

A researcher would like to understand whether there are differences in prescription among A, B,
and C types. He/she randomly takes a sample of 5 A types which have been experimenting for
the past 5 years. Each of them is then matched with B and C types with the similar effects. The
result by each in the last year is shown in the following table. How will you test the hypothesis
that there is sufficient evidence at the 1% significance level to allow the researcher to conclude

that there are differences in prescription among the holders of the three types of degrees? (Show
the test value and the decision) (10%)

A B C
1 3.1 42 3.8 =37
2 6.2 6.1 6.5 1=6.27
3 4.5 48 5.0 =477
4 44 45 5.0 4=4.63
5 2.8 2.8 3.1 =29

y=42 §=4.48 #=4.68 Overall y=4.45
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[Problem 16-17]
Data on advertising expenditures ($1000s) and revenue ($1000s) for a restaurant are obtained as

follows.
Advertising Expenditures Revenue

1 19

2 32

4 44

6 40
10 52
14 ' 53
20 54

(16) Letx equal advertising expenditures (8$1000s) and y equal revenue ($1000s). Use the
method of least squares to develop a straight line approximation of the relationship
between the two variables. (5%)

(17) Test whether revenue and advertising expenditures are related at a 0.05 level of
significance. Show the test value and the decision. (5%)

[Problem 18]

Consider the following data for a dependent variable ¥ and two independent variables, x; and x;.

X1 X2 y
30 12 94
47 10 108
25 17 112
51 16 178
- 40 5 94
51 19 ' 175
74 7 170
36 - 12 117
59 13 142
76 16 211

(18) Using these data, develop an estimated regression equation relating y to x; and x,.
(5%) Estimate y if x;=45 and x,=15. (5%)
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[Problem 19-21]

There are two students, A and B, who compare their examinatorial scores with 36 times. We use

1 to represent the compared result if the score of A is higher than that of B; otherwise, we use 0.

The final compared result is sequentially listed as follows.
111001110000110011101011010011011101

(19) At a=0.05, is there enough evidence to claim that the leaming performance of A is
higher than that of B? Show the test value and the decision. (5%)

(20) At 0=0.05, is there enough evidence to claim that that the order of win/losing is
random? Show the test value and the decision. (5%)

(21) At a=0.05, if we want to show that the learning performance of A is certainly higher
than that of B, how many wins of A could come to this conclusion? (5%)
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Appendix: Distribution Tables Table 2: ¢ Distribution Critical Value Table

Table 1: The Standard Normal Distribution Area in upper tail

Degrees of 0.3 0.2 01 | 005 0.025 001 : 0.005 0.001
Freedom 1 '

d Ol 001 00 003 004 005 00 007 o008 09 1 0.727 1376 30780 6314 12706 31821: 63657 318300
0} 0.00001 0.0040| 0.0080| 0.0120| 0.0160( 0.0199| 0.0239{ 0.0279| 0.0319] 00350 2 0.617 1.061 1.886: 2920 4.303 6.965; 9925 22327
3 0581 ..0978  L638I  2353 3182 4541l 5841 10215
017 0.0398) 0.0438; 0.0478| 0.0517| 0.0557| 0.0596| 0.0636| 0.0675| 0.0714] 0.07s3] [~ 47777 056977777 0.9417 77777 15337777132 2776 374707 4.604 7.173
3 0.559 0.920 1 4765 2.015 2.571 3.365; 4.032 5.893
02| 0.0793| 00832 0.0871) 0.0910| 0.0948| 0.0987| 0.1026| 0.1064| 0.1703 0.1141 ra 0.553 0.906 1.440. 1.943 2447 3,143, 3.707 5.208
7 0.549 0.896 1.415 ! 1.895 2.365 29981 3.499 4.785
03| 0.1179} 0.1217| 0.1255 0,1293] 0.1331/ 0.1368| 0.1406] 0.1443| ¢.1450 0.1517 s 0546 0889 1307} ] ;?ﬁq_____?_-??_f‘______?;??ﬁL____?:??? ______ 4501
0.4 01554| 0.1591} 0.1628| 0.1664| 0.1700( 0.1736| 0.1772| 0.1808| 0.1844| 0.1879 9 0.543 0.883 L383: 1,833 2262 28210 3.250 4.297
10 0.542 0.879 1.372. 1.812 2,228 2.764 3.169 4.144
0.5 0.1915) 0.1950| 0.1985| 0.2019| 0.2054] 0.2088] 0.2123 02157 02190 0.2224 11 0.540 0.876 1.363; 1.796 2.201 2.7181 3.106 4.025
12 0.539 0.873 1.356! 1.782 2.179 2.681: 3.055 3.930
0.6 02257 02291 02324 0.2357) 0.2389] 0.2422] 02454 0.2486] 0.2517] 0.2549 13 0.538 0.870 1.3501 1.771 2.160 2.650: 3.012 3.852
""" 47" '""6.3'5’7"""'0'3?6'8'"""1'.'321‘5'5""'"1'.'716'1"'""2'.111'5"‘""2'.6'23':‘"“'32?97’7""'"37787
0.7; 025801 02611} 0.2642| 0.2673] 0.2704| 02734] 0.2764| 0.2794| 02823 0.2852 15 0.536 0.866 1.341" 1.753 2131 2.602! 2.947 3.733
0.8 0.2881| 0.2910| 0.2939| 02967 0.2995| 0.3023| 0.3051| 03078| 03106| 03133 16 0.535 0.865 1337 1.746 2.120 2,583, 2921 3.686
17 0.534 0.863 1.3331 1.740 2.110 2,567 2.898 3.646
0.5) 0.31591 03186 03212( 0.3238| 0.3264] 03289 0.3315! 0.3340 0.3365| 0.3389 18 ..0.534 J0862 1 1.330: 1 1.734 ) 25521 .28 §:§}9_
""" A B X £ K - WS W 77 TR N 2.093 2539779861 357
I} 034131 0.3438| 0.346t] 0.2485| 0.3508] 0.3531 0.35541 0.3577] 0.3599] 0.3621 20 0.533 0.860 1_3255 1.725 2.086 2_523:. 2.845 3.552
. 1 . . 2.518: 2.831 3527
1.1} 03643 0.3665| 0.3686| 0.3708| 0.3729| 0.3749 0.3770] 0.3790| 0.3810| 0.3830 %é ggg% gg;g ig%?, i;%; %8?2 2,508 : 2819 3.505
23 0.532 0.858 1.319! 1.714 2.069 2.500: 2.807 3.485
2| 0.3849| 0.3365| 0.3888] 0.3907) 0.3925| 03944 0.3962| 03980| o 0401 Y} &2 ) 0se | U.sos  1.319 Ceeenadt &0 &0 (RO ek S et ol
12 v il b 03980] 02997 ot 24 0.53} 0.857 1.318: 1.711 2.064 2.492: 2.797 3.467
1.3 0.4032| 0.4049] 0.4066| 0.4082| 0.4099] 0.4115| 0.4131] 0.4147| 0.4162| 0.4177 25 0.531 0.856 1.316: 1.708 2.060 2.485: 2787 3.450
26 0.531 0.836 1.315 | 1.706 2.056 2.479 2779 3.435
L4; 04152 0.4207| 0.4222| 0.4236| 0.4251| 0.4265] 0.4279| 0.4202 0.4306] 0.4319 27 0.531 0.855 1.314: 1.703 2.052 2.473! 2.771 3.421
28 0.530 0.855 13131 1.701 2.048 2.467: 2,763 3.408j
1.5] 0.4332| 0.4345| 0.4357| 0.4370| 0.4382 04394 0.4406( 0.4418| 0.4429| 0.4441| f---- 1R My 03530 0854 131177 1 —.-6.9-9"““—2-.@3_5“"“-2_&.6?2_:"-“-2‘.:733 """ 3730%
30 0.530 0.854 1.310! 1.697 2.042 2.457! 2.750 3.385
1.6 0.4452) 04463} 0.4474| 0.4484] 0.4495| 0.4505| 0.4515) 0.4525] 0.4535 0.4545 0 0535085 1303 WS E— 2'4235 3700 3357
1.7} 0.4554] 0.4564| 0.4573| 0.4582| 0.4591| 0.4599| 0.4608| 0.4616| 0.4625| 04633 50 0.528 0.849 1,299 1.676 2.009 2403 2.678 3.261
60 0527 O848 12961 1671 2000 23901 2660 3232
1.8| 046411 0.4649| 04656 0.4664| 0.4671] 0.4678) 0.4636| 0.4693| 04699 04706 |77 7077771 052777771 0.84777777 1.294 " 1687 1.004 2.381] 2.648 3211
80 0.526 0.846 1.2921 1.664 1.990 2374 2.639 3.195
19| 0.4713| 0.4719| 04726 0.4732] 0.4738| 0.4744] 0.4750] 04756| 0.4761 0.4767 30 0.53¢ 0.846 12017 1560 1587 2,368 3633 3183
160 0.526 0.845 1.290 . 1.660 1.984 2.364 ' 2.626 3.174
2{ 04772| 0.4778| 0.4783| 04788 0.4793| 0.4798| 0.4803| 0.4808 0.4812] 0.4817 120 0.526 0.845 1.289" 1.658 1.980 2_353}: 2.617 3.160
21| 04821 04826| 04830| 0.4834] 0.4838) 0.4842| 0.4846| 0.4850] 04854 04857 o0 0.524 0.842 1282  1.645 1.960 2.326:  2.576 3.092

2.2 04861} 0.4864| 0.4868| 0.4871| 0.4875 0.4878( 0.4881] 0.4884{ 04887 0.4890

2,31 0.4893| 0.4896| 0.4898[ 0.4901] 0.4904 0.4906( 04909 04911 0.4913| 0.4916

2.4] 049181 04520 0.4922} 0.4925| 0.4927 0.49291 0.4931| 0.4932{ 0.4934| 0.4936

2.5| 0.4938) 0.4940| 0.4941| 0.4943| 0.4945 0.4946| 0.4948| 0.4949| 0.4951| 0.4952

2.6) 0.4953| 0.4955{ 0.4956| 04957 0.4950 0.4960] 0.4961) 0.4962( 0.4963| 0.4964

27| 0.4965| 0.4966| 0.4967| 0.4968{ 0.4968 0.4970] 0.4971] 0.4972| 0.4973| 0.4974

2.8( 04974 0.4975| 0.4976| 0.4977| 0.4977 0.4978| 0.4979| 0.4979| 0.4980| 0.4981

2.9] 0.4981| 0.4982| 0.4982| 0.4983| 0.4984 0.49841 0.4985] 0.4985! 0.4586[ 0.4986

3] 0.4987| 0.4987| 0.4987| 0.4988| 0.4988 0.498%) 0.4989| 0.4989| 0.4990| 0.4990

3.1] 04990 0.4991] 0.4991{ 0.4991} 0.4992| 0.4992 0.4992( 0.4992| 0.4993| 0.4993

3.2 04993 0.4993] 0.4994| 0.4994] 0.4904 0.4994( 0.4994| 0.4995] 0.4995] 0.4995




B o v B K 21002 £ F 8 g s R R A
A CEEESA-TE

#8 g

%28

Table 3: T Distribution Critical Value Table {a value=0.05)

Drenominator degrees of freedom {ddf) / Mumerator degrees of freedom (ndf)

26H A4 E

Table 4: Chi-square Distribution Critical Value Table

Area in upper tail
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