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1. (20%) Suppose you roll a fair 6-sided die 40 times (independently), and you get $5 every time you roll a 2. Let

X, be the number of dollars you win on rolls 1 through 10. Let X, be the number of dollars you win on rolls
11 through 20. Let X3 be the number of dollars you win on rolls 21 through 30. Let X, be the number of

dollars you win on rolls 31 through 40. Let Y =X; + X, + X5 + X, be the total number of dollars you win over
all 40 rolls.

(1) Describe the probability mass (density) function of Y. (6%)
(2) Compute the expectation and variance of Y. (7%)
(3) Let Z = 4X;. Compute the expectation and variance of Z.  (7%)

(23%) A VP of Consumer Credit of a bank monitors the default rate on personal loans at their member banks.

One of her standard’s is “no more than 5% of personal loans should be in default.” On each Friday, the default

rate is calculated for a sample of 500 pérsonal loans. . '

(1) Last Friday’s sample contained 30 defaulted loans. Based on the information, please confirm whether the|
"VP’s standard is correct at the 0.01 significance level. (7%)

(2) Compute the power for part (1) when the true default rate on personal loans is 7%.  (10%)

(3) Ata 95% confidence level, the VP would like to have a margin of error for the loan default estimate being
within 1%. Find the required sample size. (6%)

(17%) A bank’ policy requires consistent, uniform training of employees at all bank branches. Consequently,

the VP of Human Resources orders a survey of mean employee training time in the Southeast region (indicated|

as population 1) and the Southwest region (indicated as population 2). His staff randomly selected personnel

records of 15 employees from each region, and reported the following: ;= 30 hours, X, =27 hours, s; =6,

and s, =5.

(1) Conduct a test to decide whether the population variances for training time in both regions are equal at the
0.05 significance level. (7%)

(2) Conduct a test to decide whether the population mean training time in the Southeast region is greater than
that of the Southwest region at the 0.01 significance level. (10%)

(15%) A bank manager believes that number of customers arriving at his branch have a Poisson distribution. He
collected a random sample and constructed the following frequency distribution to investigate his hypothesis.

Customers per 15 minute interval 0 1 2 3 4 >5

Observed Frequency 5 15 17 12 10 8
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Please conduct the appropriate decision to examine whether the observed data follow a Poisson distribution af
the 0.01 significance level. (Note: e = 2.718)

5. (25%) The following AN OVA table is from a multiple regression analysis with #» = 25 and four explanatory]

variables.
' Source af SS MS F
Regression (@) 700 (e) &
Error (®) (d) ®
Total (c) 1000

- (1) Please compute the values (a) to (g) in details, together with the required formulas. (12%)
(2) Explain the purpose of the F value, and conclude your result at the 0.05 significance level. (6%)
(3) Show the relationship between Fand R%.  (7%)
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Table of Probabilities for the F Distribution
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Standard Normal Distribution Table

| 2 | 00 01 | .02 .03 04 05 06 [ .07 | 08 09
0.0 | .0000 | .C040 | .00S0C | .0120 | 0160 | .0199 | 0230 | .0270 | .0319 | .0350
0.1 | .0308 | .0438 | 0478 | 0517 | 0557 | 0596 | .0636 | 0675 | .0714 | .0753
02 | 0793 | 0832 | .0871 | .0910 | .0948. | 0087 | .1626 | .1064 | .1103 | .1141
03 | 1179 | .1217 ] .1255 | .1293 | ,1331 | .1368 | 11406 | :1443 | .1480 | .1517
0.4 | 1554 | .15901 | .1628 | .1664 | 1700 }..1736 | .1772 | .1808 | .1844 | .1879
0.5 | .1915 | .1950 | .1985 | 2010 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0.6 | 2257 | 2201 | 2324 | 2357 | 2380 | 2422 | 2454 | 2480 | 2517 | 2540
0.7 | 2580 | 2611 | 2642 | 2673 | 2704 | 2734 | 2764 | 2704 | 2823 | 2852
0.8 | 2881 | 2910 | .283c | 2967 | 2905 | =023 | 8051 | 3072 | .3106 | .3133
0.9 | 3150 | 8186 | .3212 | 3238 | .3264 | 3289 | .3315 | 3340 | .3365 | 3389
1.0 | 3413 | 3438 | .3461 | .3485 | 3508 | 3531 | .3554 | 3577 | 3509 | 3621
1.1 | .3643 | .3605 | .3686 | .3708 | .3720 | 3749 | 3770 | 3790 | 3810 | .3830
1.2 | 3849 | .386% | 3888 | 3907 | .3025 | 3944 | 3962 | 3080 | .3097 | 4015
13 | 4032 | 4040 | 4066 | 4082 | 4000 | 4115 | 4131 | 4147 | 4162 | 4177
1.4 | 4192 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1.5 | 4332 | 4343 | 4357 | 4370 | 4382 4304 | 4406 | 4418 | 4420 | 4441
1.6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4305 | 4515 | 4505 | 4535 | 4545
1.7 | 4554 | 4564 | 4573 | 4582 | 4591 | 4590 | 4608 | 45616 | 4625 | 4633 |
1.8 | .4641 | 46490 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706.]
1.9 | 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
2.0 | 4772 | 4778 | 4783 4788 147934798 | 4803 | .4808 | 4812 | 4817
2.1 | 4821 | 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4854 | 4857
22 | 4861 | 4864 | 4868 | 4871 | 4875 | 4878 | 4881 | 4884 | .4887 | .48090
23 | 4893 | 4806 | 4808 | .4901 | 4904 | 4906 | 4909 | 4911 | 4913 | 4916
24 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | 4932 | 4934 | 4936
25 | 4038 | 4040 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | 4052
2.6 | 4953 | 4955 | 4056 | .4957 | 4959 | 4060 | 4961 | 4962 | .4963 | 4064
« | 27| 4965 | 4966 | .4967 | 4968 | 4969 | 4970 | 4971 | .4972 | 4973 | 4974 |
28 | 4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 4979 | 4080 | 4081
20 | 4081 | 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4085 | 4986 | .4986
3.0 | 4087 | 4087 | 4987 | .4988 | 4088 | 4989 | 4985 | 4080 | 4990 | 4900
3.1 | 4000 | 4991 | 4991 | .4991 | 4992 | 4002 | 4902 | 4002 | 4993 | 4003
32 | 4993 | 4993 | 4004 | 4924 | 4904 | 4994 | 4994 | 4995 | 4995 | .4995
33 | 4005 | 4995 | 4995 | 4996 | 4996 | 4006 | 4996 | 4006 | 4096 | 4007
3.4 | 4907 | 4907 | 4997 | 4997 | 4997 | 4997 | 4997 | .4997 | .4997 | .4998
3.5 | .4998 | 4998 | 4998 | 49908 | 4008 | 4998 | 4998 | 4998 | 4598 | 4008
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