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1) An advertising executive is studying TV viewing habits of married men and women during prime-

time hours. Based on past viewing records he has determined that during prime time husbands

are watching TV 60% of the time. It also been determined that when the husband is watching

TV, 40% of the time the wife is also watching. 'When the husband is not watching 1V, 30% of

the time the wife is watching TV.
(a) Find the probability that if the wife 1s watching TV the husband is also Watchmg TV.
~ (8%) '
(b) Find the probability that the wife 1s watching TV during prime time.

Which theorem you use in doing this problem?
(4%)

2)Let X and Y be two random variables having the joint probability density function given by the
following table: '

(x,») | (0,0) O (02) (1,0) Y (,2)
fey) 2 03 2 2 2 1
| 12 12 12 12 12 12

(8%)
(12%)
(8%)

() Find the probability density functions of X and Y, respectively.
(b) Find the means and variances of X and I, respectively.

(c) Find the covariance and the correlation coefficientof X and ¥ .

, X, be arandom sample of size n from a distribution.  Define the following

(8%0)

3)Let X,,X,,...
terms:
(a) Sample Range
(b) Sample Mean
(¢) Sample Variance
(d) Coefficient of Variation
4) Define the following terms in hypotheses testing: (12%)
(a) Type I Error
(b) Type ll Error
(c) Level of Significance
(d) Critical Region

(e) Power of a Statistical Test
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5) The quality control manager at a light bulb factory needs to estimate the average life of a large

shipment of light bulbs. - The process standard deviation is known to be 100 hours. A

random sample of 50 light bulbs indicated a sample average life of 350 hours.

(a) Set up a 95% confidence interval estimate of the true average life of light bulbs in this
shipment. | (6%)

(b) Does the population of light bulb life have to be normally distributed here? Explain. (4%)

(c) The production process is said to be “in control” when the population average life of the light
bulbs is 375 hours.  State the null and alternative hypotheses. Using the 0.05 level of

significance, what should the quality control manager conclude about the process based on
sample results? -~ Compute the associated p value. | (12%)

6) A professor of computer science wanted to conduct an experiment to investigate the relative

efficiency of the three computer languages FORTRAN, BASIC, and C** | in solving a large scale
problem. A random sample of 15 computer science majors, equally proficient in all three
languages, was selected.  The 15 students were randomly assigned to a particuilar language and

told to list the number of hours of work needed to solve the problem.  The results were as
tollows:

FORTRAN BASIC CH

20 23 20
17 - 20 ' 23
26 27 19
19 30 24
24 26 | 27
(a) Make an analysis of variance table. (12%)

(b) At the 0.01 level of significance, is there any evidence of a difference in the average time in
work-hours between the three computer languages? (6%)
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Criticai values of F

For a particular combination of
numerator and denominator degrees
of freedom, entry represents the
critical values of £ corresponding

to a specified upper tail area {al. U F{u.dfl.dj‘zl I
Dencominator Numerator df, |
df - - D
: ! 2 3 4 5 b 7 8 9 10 12 5 . 20 24 30 40 6G- 120 =
1 4052 49995 5403 5625 5764 5359 5928 5982 6022 6056 6106 6157 6209 6236 6261 6287 - 6313 - 06339 6366 :
2 §8.50 §9.00 29.17 899.25 9930 8933 93.35 99.37 39.39 99.40 538.42 99.43 99.45 89.46 99.47 99.47 89.48 §5.49 99.50 . |
3 34.12 30.82 29.46 2811 28.24 27.9 27.67 27.43 27.35 21.23 £7.05 26.87 26.69 26.60 26.50 26.41 2632 268,22 26.13 f
4 21.20 18.00 16,69 15.58 15.652 15.21 14.58 14.80 14,66 14.55 14.37 14.20 14.02 13.83 13.84 13.75 13.65 13.56 13.46
5 15.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16 10.05 5.99 9.72 §.55 9.47 9,38 5.29 9.20 9.11 9.02 .
5 | 13.75 10.92 49.78 8.15 8.75 8.47 8.26 8.10 1.68 7.87 1.2 7.56 7.40 7.31 71.43 7.14 71.06 8.37 £.88 ;
7 §2.25 9.55 8.45 1.85 7.46 7.19 6.93 6.84 6.72 . 6.62 6.47 6.31% 6.16 6.07 5,99 5.91 5.82 5,74 5.65
8 11.26 8.55 7.58 7.01 6.63 6.37 6.18 B.03 5.91 5.81 5.67 5.52 536 5.28 5.20 5.12 5.03 4,35 4. .86 "
g 10.56 8.02 6.29 642 6.G5 5.80 5.81 5.47 5.35 5.26 5.11 4.96 481 4,73 4.65 4,57 4 48 4.40 4.31
10 10.04 7.56 £.0% 5.49 5.64 5.38 5.20 5.06 4.94 4.85 4.71 4.56 4.41 4.33 4.25 4.17 4.08 4.00 3.0
11 9.6% 2.21 6.22 567 532 5.07 4.89 4.74 4.63 4.54 4.40 4.25 4.10 4,02 3.94 3.88 3.78 3.69 3.60
12 2.33 5.93 5.95 5.41 5.05 4.82 4.64 4.50 4,39 4.30 4.16 4.01 3.86 3.78 3.10 3.62 4.54 3.45 336
13 - 9.G7 6.7 5,74 5.21 4.86 4,62 4.44 430 439 4,10 3.96 3.82 3.66 3.59 3.51 3.43 3.34 3.25 3.17
id 8.8c 6.51 5.56 5.4 4.63 4.48 4.28 4.14 4.03 3.54 3.80 J.66 3.51 3,43 3.35 3.27 3,18 = 3.08 3.00
15 8.68 0.36 £.42 4.89 4 56 4.32 4.14 4.00 349 3.80 3.57 .52 3.37 3.29 3.21 3.1.3 3.05 2.96 2.87 ;
16 8.53 6.23 .29 4.77 4.44 4.20 4.03 3.68% 3.78 .69 3.55 3.41 1.26 3,18 3.10 3.02 2.93 2.34 2.75 _ ‘
17 8.40 6.11 5.18 4.67 4,34 4.10 3.93 3.73 3.63 3.59 3.46 3.31 3.16 3.08 3.00 2.92 2.83 2.75 2.565 | f
18 8,43 6.01 5.08 4.58 4,25 4.0 3.84 3.71 3.60 3.51 .37 3.23 3.08 3.00 2,92 2,84 275 2.66 2,57
13 8.18 5.33 5.01 4.50 4,17 3.94 3.77 363 3.52 3.43 3.30 3.15 3.00 2,92 2.84 2.76 2,67 2.58 249
£
z0 .18 5.85 4.94 4.43 4.1¢ 3.87 3.70 3.56 3.46 3.37 3.23 3.09 2.54 2.86 2,78 - 258 2.6% 2.52 2.42 . t
21 2.02 5.78 4 .87 4.37 4,04 3.81 3.64 3.9 3.40 331 3.7 3.03 2.88 2.80 .72 2.654 2.55 2.46 21.36
22 7.95 5.7 4.82 4.3% 3.993 3.76 3.59 3.45 3.35 3.26 3.12 2.94 2.83 2.75 2.67 2.58 2.50 240 2.3
23 7.58 2.65 4.76 4,26 3.9 3.71 3.54 3.41 3.30 3.21 3.07 2.93 2.78 2.70 2.62" 2.54 245 2.35 2.26
{4 7.52 5.63 472 4,22 3.3C 3.87 . A.50 .36 3.26 3.17 3.03 .69 2.74 2.66 2.58 243 2.40 2.31 2.21
The standardized normal distribution
7
%

Entry represents area under the standardized normal distribution from the mean to .
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Z .00 Nei .02 .03 .04 .05 .08 07 .08 .09
0.0 | .0000 0040 0080 0120 0180 0108 0239 0279 0313 0359
0.1 | .0398 0438 0478 .0517 0557 05986 D636 D875 0714 0753
02 { .0793 .0832 0871 0910 .05848 0987 1026 .1084 1103 1141
0.3 1 .1179 1217 1255 .1293 1331 1368 1408 1443 .1480 1517
64 | .1554 1531 1628 1664 1700 1736 47122 1808 1844 1879
0.6 | 1815 .1950. .198% 2019 2054 .2088 2123 21567 2190 7224
6.6 | .2257 2251 2324 2357 23849 24272 2454 2486 2518 2549
0.7 | .2580 2612 2642 2673 2704 2734 2764 2794 2823 2852
08 | .2881 2910 2939 2967 2995 3023 3051 3078 3106 3133
0.8 1 .3159 3186 3212 3238 3264 3289 3315 3340 3365 3389
1.0 ; .3213 3438 3461 3485 .3508 3531 3564 3577 3599 3621
1.1 1 .3643 3665 3686 3708 3729 3749 3770 3790 3810 .3830
1.2 1 .384% ,.3869 .3888 3907 3925 3944 3962 3980 3997 4015
1.3 1 .4032 4049 4066 A082 4099 A116 4111 4147 4162 4177
14 | 4182 4207 4222 4236 4251 4265 4279 4292 A306 4319
1.5 | .4332 4345 42357 4370 4382 4394 4406 4418 4429 4441
1.6 | .4452 4463 4474 4484 4495 4505 4515 A525 4535 4545
1.7 | .4554 4564 4873 4582 4591 4539 4608 4616 4625 4633
18 1 .4641 4649 4656 4664 4671 4678 4688 4693 4699 A706
1.8 | 4713 4719 47286 4732 4738 4744 4750 4756 4761 4767
2.0 | 4772 4778 4783 4788 4793 4798 4803 AB808 4812 4817
7.1 | .4321% 4826 43830 4834 4838 48472 4845 4850 4854 4857
2.2 ¢ 4881 A8864 4BE8 4871 4875 4878 4881 4884 4887 4890
23 | .4893 4896 4898 4301 4904 4906 4909 4911 4913 4918
2.4 | .4918 4929 4922 4925 4927 4929 4931 4932 4934 4936
2.5 | ,4938 4940 4841 4943 4945 4946 4948 4949 4951 4952
26 | .45853 4355 4556 4957 4959 4960 4961 4962 4963 4964
2.7 | .4965 4966 4967 4968 4969 4970 A4971 4972 4973 4974
2.8 | .4874 4975 4978 4977 4977 4978 4979 4979 4980 4981
2.9 1 .4981 14982 4082 4983 4984 4984 4985 4985 4986 4986
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