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1.

(30%) An insurance agent likes to sell two types of policies to his clients, selling them both life insurance
and auto.insurance. The following joint distribution summarizes the properties of the number of life
insurance policies sold to an individual (X) and the number of auto policies (7).

X
0 1 life policy
Y 0 0.10 0.25
1 auto policy 0.25 0.40

(1) Find the expected value and variance of the number of life insurance policies. (6%)

(2) Find the expected value and variance of the number of auto insurance policies. (6%)

(3) Find the correlation between X and Y. (10%)

(4) The agent earns TWD7,500 from selling a life insurance policy and TWD4000 from selling an auto
policy. What is the expected value and standard deviation of the earnings of this agent from policies
sold to a client? (8%)

(20%) A toll-free phone number is available from 9 A.M to 9 P.M. for your customers to register complaints
about a product purchased from your company. Past history indicates that an average of 0.8 calls is received|
per minute.
(1) What properties must be true about the situation described here in order to use the Poisson distribution to
“calculate probabilities concerning the number of phone calls received in a one-minute period? (6%)
(2) What is the probability that during a one-minute period two or more phone calls will be received? (6%)
(3) What is the maximum number of phone calls that will be received in a one-minute period 99.99% of the
time? (8%)

(25%) The following table summarizes whether the stock market went up or down during each trading dayj
of a particular year.

Day of week
Monday | Tuesday | Wednesday | Thursday | Friday
Market | Down 42 49 46 43 41
Direction | Up 53 55 58 59 58

Use the significance level 0.05 to answer the following questions.
(1) Test whether the proportion of earning positive return for each day, the overall rate of this particular year,
is 0.5, (7%)
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(2) Test whether the probabilities of earning positive return are equal when trading on Monday and Tuesday.
(8%)

(3) Use 2 chi-squared test to determine if these data indicate that trading on some days is better or worse
(more or less likely to earn positive returns) than any other. (10%)

4. (25%) The following table summarizes the playing time (in seconds) of a sample of 639 songs grouped by

genre.

Genre | Blues ‘ Country Folk Jazz l ~ Latin Rock
Mean 26168 | 20536 | 187.68 | 300.08 |. 26227 | 23433
Standard | 84.57 ‘ 6823 | 6768 | 12269 | 8337 | 10330 |
deviation | i ! ]
Number 19 ‘_ 96 63 192 —n
of songs £ v

(1) Test whether the population means of playing time for folk and country genres are equal with the
significance level 0.05. (8%)
(2) Fit a multiple regression of rating on five dummy variables that represents the blues, country, folk, jazz,
and Latin genres. The following table summarizes the estimated results.

Fill in all the empty cells
@-0. (12%)

Term o Estimate Standafd error P 1 statistic =
Intercept - (a) 6.448 (2) ' |
Blues | G 24.127 0
Country ) . 12,188 (i)

Folk @) 14304 | ()

Jazz - ) | 9.750 T ®
Latin | ® | 22548 M

(3) Compute the value of R? for the regression model in part (2). (5%)
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Table of the standard normal distribution
Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 | 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0,5233 0.5273 0.5319 0.5359
0.1 | 0.5398 0.5432 0.5478 0.5517 0.5557 0.5536 0.5635 0.5675 0.5714 .5753
0.2 | 0,5793 G.5332 D.5871 0.5910 0.5943 N.5987 0.6026 D.6064 -  0.6103 06141

03| 0.6179 0.6217 0.625% 0.6293 0.633 0.5368 0,645 0.6443 0.6480 0.6517
04 | 0.6554 0,6591 0.6528 0.6664 0.6700 0.6736 0.6772 0.6308 0.6344 0.6879
0.5 | 0.6915 1.5950 .6935 0.Mm19 0.7054 0.7088 07123 0.7157 0.7190 0.7224

0.6 | 0.7257 0.7291 0.7324 0,7357 0.73389 11,7422 0.7454 0. 7435 0.7517 0.754%9
0.7 | 0.7580 10,7511 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.6 | 0.7331 0.7310 3.7939 0. 7967 0.7935 0.B023 0.8051 0.8073 0.8106 0.8133
0.9 | 0.815% - Q818G 0.8212 0.8238 0.8264 10,5289 0.8315 0.3340 0.8365 0.8339
1.0 | 0.Bs13 0.8433 0.8461 0.8455 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
11| 0.8643 0.8665 0.8686 0.5708 0.8729 0.8745 0.8770 0.8790 0.8610 0.8830
1.2 | 0.8545 0.8369 0.8883 0.5907 0.8925 0.3944 03.89562 0.8980 0.8997 0.9015
1.3 | 0.9032 0.9049 0.9060 0.9082 0.9099 0.9115 0.9031 0.9147 0.3162 0.8177
14| 09192 0.9207 09222 0,8236 0.9251 0.9265 0.9279 0.9292 0.9304 0.931¢
1.5 | 0.8332 0.9345 0.9357 0.9370 0.9332 0.,939% 0.9406 0.9418 0.5429 0.9441
1.6 | 0.5452 0.9463 0.9474 0.9454 0.5495 0.9505 0.9515 0.9525 0.9535 0§.9595
1.7 | 0.9554 10,9564 0.9573 0.95382 0.9591 0.9599 0.9508 0.9616 0.9625 0.9633
1.8 | 0981 0.9645 10,9656 0.2664 0.9671 0.9678 0.9686 0.9533 0.9699 0.9755
19 | 0.8713 0.9719 0.8726 0.9732 0.9733 D.9744 0.9750 0.9756 0.9761 0.9767
20 | 0.9772 0.9778 0.9783 0.9788 0.9793 0.9738 0.9803 0.9503 0.9812 0.9817
2.1 | 0.8821 0.9826 0.,9330 0.9834 0.9838 0.9542 0.95346 0.9850 0.9854 0.9857
22 | 0.9861 0.95854 0.,9865 (.9371 0.9875 0.9878 0.9381 0.9854 (.9387 0.9550
2.3 | 0.9833 0.989% 1.9833 9.9901 0.2904 0.9906 0.9509 0,9511 0.9913 0.9916
24 | 09918 0.9320 09922 0.9924 0.9927 0.9929 0.9931 0,9932 0.9934 0.9936
2.5 | 0993 0.9340 0.9941 0.9943 0.9945 0.994% 0,9943 0,2949 0.9951 0.9952
2.6 | 0.9953 0.9855 0.9356 0.9957 0.3358 0.9560 0.9951 0.93a82 0,9953 0.9964
2.7 | 0.95955 0.9966 0.9967 0.9953 0.9959 0.9970 10,9971 0.9572 0.9973 0,9974
28 | 09974 0,9375 0.9975 0.3977 0.9977 0.9978 0.9%79 0.9979 ,9930 0.9981
2.9 | 0.9931 0,9982 10.9582 11,9953 0,99584 0.9934 0.9385 0.9965 0.9986 0.9986
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Table of the Chi-square Distribution

-l
Ly
a= | 0993 0.99 098 0.935 0.95 090 0.80 0.20 [:R1{ 0.05 0.025 0.0 0.0i 0.005 0.001 =q
V=1 oommes  osoi37 ooy aomes2  0.00393 Q0158 00642 1642 2706 3541 5.024 5412 6.635 13719 10827 | v=1
2100100 002001 00404 00506 003 0211 0446 3219 4608 5491 Ry 784 9.210 10597 13315 2
e UARH) 0.185 0.216 0352 0584 LOBS 4642 6.25) 7815 9348 0.837 11345 12838 16.268 3
4] 0207 0.207 0.429 0484 0.7 LO6d 1649 IR0 7T 9.488 HLIAQ 11668 13277 14.860  IR465 4
5| 0412 0.554 0.352 0.83) 1.145 1610 2343 7280 9236 1070 12832 [3388 15086 16750 20507 s
6| 0675 0.872 1134 1237 1.635 2204 3.0M  B.S58 10645 12592 14449 15033 16812 18.548 22457 6
7| 0989 1239 L3564 1.690 2167 253 X822 O0B03 12017 14067 16.013 16622 18478 20278 2432 7
8| 134 1.646 2032 2,180 213 31450 © 4594 1030 13362 15507 17.5)5 1RG5 20090 20955 26125 8
91 L735 2.0838 2.532 2.760 1315 4168 S350 12242 14684 1691V 19023 19679  21.666 23.580 27.877 9
10| 2.156 2.558 3.059 3347 3040 4.865 6.179 13442 15987 18307 20.4R} 21161 23200 25188 20488 10
1| 2603 3.053 3.609 3.816 4.575 5578 6980 14631 17215 19675 21920 22618 24735 26757 317264 1
121301 Asn 4.178 4404 5.226 6304 7807 15812 18549 21026 23337 24054 26217 28300 32909 12
13 | 3.565 4107 4.765 5.009 5.862 7042 B63 16985 19512 22362 24336 25472 27668 20819 14328 13
14 | 4.075 4.660 5.368 5.629 6.5 7.990. 9467 IB.IS1 21064 23635  26.119 26873 20041 31319 36123 14
15 | 4.601 5229 5985 6.262 7.261 8547 10307 19311 22307 24996 27488 28259 30578 32801 37.697 15
16 | 5.142 5812 6.614 6.908 7962 9312 11,152 20465 23542 26296 28H45 0 20633 32000 34267 39.052 16
17 | 5.697 6.408 7.255 7.564 R.672 10.085 12002 21615 24769  27.587 30.191 "230995 33409 35718 40.790 17
18 | 6.265 7015 7.906 £.231 9390 Jo.865 12857 22760 25989  2BBGY IM.S26 22346 34805 37486 42312 1B
19 | 6.844 7633 8.367 8907 10017 11651 13716 23900 27204  30.144 32852 33687 36191 . 38582 43820 19
20| 7434 B.260 9237 9591 10851 12443 14578 25038 28412 304I0 34070 35020  37.566 0 30907 45315 20
21 | 8.034 8.897 0915 10283 11591 13.240 15445 26170 20615 32671 35479 36343 38032 41400 46797 21
2| 864l 9.542 10600 10982 12338 14041 16314 27301 30813 33924 36781 0 37.659 40289 42796  4R268 2
23 | 9.260 10196 1293 11688  13.001 14848 17187 28429 32007 35072 3BN76  3RO6R 41638 44181 49728 n
24 | 9.886 10856 11,992 12401 13848 15.659 18062 29553 33096 36415 30364 40270 42980 45558 S1.17¢ ¥
25 | 10.520 11524 12697 13020 W61 16473 18940 30675 34382 3652 40646  A1366 44314 46928 52620 25
26 | 11.160 12198 13409 13844 15379 17.202 19.820 31,7905 35563 3BEES 41923 2856 45647 48290  54.082 26
27 | 11.808 12879 14125 14573 16131 18114 20703 32912 36.741 40113 43094 3040 46963 49.645 55476 27
28 | 12.461 13,565 14847 15308 16928  18.939 21388 34027 17016 41337 44461 45410 48278 50993 56.803 28
29 | 13120 14256 15574 16047 17708 19.768 22475 35.139 20087 42557 45922 46693  40.568 52336 SBAQ2 2
30 | 13787 14953 10306 16791 18493 20599 23364 36250 40256 43773 46979 47062 508927 S36T2 59.7M3 30
40 | 20.706 22064 23538 24433 26,509 20051 32345 47269 5105 55750 502 40436 63.600  66.766 73402 40
50 1 21991 29707 31664 32357 34764 37689 41449 SB1G4 63167 67.505  THAD  T2613 76154 19.490  B6.66] 50
60 | 35.535 37485 30609 40482 3RS 46459 SU.641  6R.972 74397 T0.082  B3.208 . B4SBU BRAY 91952 99607 60
70 | 43235 45442 47801 48758 51730 55020 50808 79.715  B5.527  90.531 95023 96388 100425 104215 12317 0
80 | 51,171 53.530  S6.21} 57,153 60391 64278 69.207 90405 96578 101880 106.629 108.060 112.320 116320 124839 80
00 | 59.196 61754 64634 65646  69.126 71291 78.558 101054 307.565 NAN45  HIS136 119.648  124.116 128299 137208 90
100 | 67327 70665 73142 74222 77.929 82358 87945 111667 118498 124342 120561 131042 135807 140170 149.449 10
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