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1. (35%) The following table lists 12 universities according to the registration rates of their PhD programs in
2017.

; : |
' University  Registration rate (%)
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(1) Draw a boxplot for the registration.rates and interpret'the resulting plot.  (10%)

(2) If five different universities are selected randomly from the list, what is the probability that three of them
have registration rates between the first and third quartiles? (5%)

(3) If six different universitias are selected randomly from the list, what is the probability that two or fewer
are universities in Taipei? (7%)

(4) Suppose universities are being selected randomly from the list with replacement. If five universities
are sampled, what is the probability that the sample will contain exactly two universities in Taipei?
(5%)

(5) Assume that the registration rates follow a normal distribution. Please construct a 95% confidence

interval for mean of the registration rate. (8%)

2. (20%) Suppose a teller supervisor believes the distribution of random arrivals is Poisson distribution. The
following data represent a distribution of frequency of arrivals during one-minute intervals at the bank.
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3. (30%) The following table lists a sample of automatic teller machine (ATM) customers: time (seconds) to

$2RA#% 1 B
N #om sl ek EaEm(MBA) [ 282 B(R) B2 %
ViR
Number of Observed
arrivals frequencies
0 7
1 18
2 25
3 17
4 12
=5 5

(1) Determine the estimated mean of the Poisson distribUtion. (3%)
(2) Use a=0.05 to test these data to/determine whether they are Poisson distribution. (12%)
(3) What is the probability of getting exactly 6 customers during-a-2-minute interval? (5%)

complete their transaction, height (in inches);and gender (1=Male, O=Female).

[ THime | Height |p=Gender
S "W
[ 75 63 F
75 65 F
95 64 F
115 67 M
110 | a6 M
110 65 F
85 63 F
95 66 F
110 70 M
125 70 M
100 63 F
110 74 M
102 64 F
80 68 F




Byss R 107 245K Eity BAFRRE
£33 A &% & 7

£’ o# Amie %o plepgmaen(MBA) | i m 2 A2 8(%) =6
_ T4l

The computer printouts for regression analysis on the response variable, time to complete a transaction, are as

follows.

Model A.
_ Estimate | Std. Error
Intercept 90.778|  3.537
Gender 24222 5.592

Residual standard error: 10.610, F-statistic: 18.760

Model B.
. .Es"timéte f- Std. Error
Intercept | 82797 74.584
Height ™ “1120)

Residual standardmt_a?r.or: 13.70, F-statistic: 6.046

Model C.
T \ Estimate | _Std._Error_ l
Intercept |, . 110.534 | -90:641 |
‘Height | ™, | 0306 | 1403
| Gender | | (257354, 0 9.048

Residual standard error: 11.02, F-statistic: 8.717

(1) Assume the variable Time follows a normal distribution. Use a=0.05 and apply the t-test to examine
whether the means of 7ime for different genders are equal or not. (8%)

(2) Please construct an analysis of variance table for the regression model with Model C and interpret the
results.  (8%)

(3) Use a=0.05 to identify and explain which explanatory variables, Height and Gender, have significant
effect on the response variable? (8%)

{(4) Discuss which model should be the best among Models A, B, and C.  (6%)

4, (15%) Suppose 65% of all companies give some training to their employees but this figure varies by companyj
size. Suppose further that 18% of all companies using training are small companies and that 75% of all
companies that do not use training are small companies. A company is randomly selected without regard

to size.
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(1) What is the probability that the company uses testing? (2%)
(2) What proportion of all company is not small?  (5%)
(3) Suppose it is determined that the selected company is not a small company. What is the revised
probability that the company using training?  (8%)
P4
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Percentage Points of the 7 Distribution; 1, ,
P(I>1, o) =a

a
(0,40 | 0,30 [ 0.20 | 0,15 | 0,10 | 0.05 | 0.025 | 0,02 | 0.015 | 0.01T | 0.0075 [ LS | 0.0025 | 0.0005

Y

1 [0.325[0.727 [ 1.376 [ 1.963 [ 3.078 [ 6.314 | 12.706 | 15.895 [ 21.205 | 31.821 | 42.434 | 63.657 | 127.322 | 636.590
2 [0.289[0.617 | 1.061 [ 1.386 [ 1.886 [ 2.920 | 4.303 | 4.849 | 5.643 | 6.965 | 8.073 | 9.925 | 14.089 | 31.598
3 |0.277]0.584 | 0.978 | 1.250 | 1.638 | 2.353 | 3.182 | 3482 | 3.896 | 4.541 | 5.047 [ 5841 | 7453 | 12.924
4 0271105690941 | 1.190 | 1.533 | 2.132 | 2.776 | 2999 | 3.298 | 3.747 | 4.088 | 4.604 5.598 8.610
5 [0.267[0.559]0.920 [ 1.156 [ 1.476 [2.015 [ 2.571 | 2.757 | 3.003 | 3.365 | 3.634 [ 4.032 | 4.773 | 6.869
6 | 0.2650.553 [ 0906 | 1.134 | 1440 | 1943 | 2447 | 2.612 | 2.829 | 3.143 | 3372 | 3707 | 4317 | 5.959
7 10.263]0.549[0.896 [ 1.119 [ 1415 ] 1.895 | 2.365 [ 2.517 | 2.715 | 2.998 | 3.203 | 3499 | 4.029 | 5408
8 10262 [0.546 | 0889 | 1.108 [ 1.397 | 1.860 | 2.306 | 2449 | 2.634 | 2,896 | 3.085 | 3355 | 3833 | 5.041
9 [0.2610.543 [ 0.883 | 1.100 | 1.383 | [.833,+2'262 | 2:398,| 2.574 | 2.821 | 2.998 | 3250 | 3690 | 4.781
10 | 0.260]0.5420.879 [ 1.093 | 1.372 | 1812 | 2:2080fw2:359 ["2527 | 2.764 | 2.932 [ 3.169 | 3.581 | 4.587
11 [0.260]0.540 [ 0.876 | 1.088 | 1363 1.796 | 2.200 | 2328 },2.49) | 2.718 | 2.879 [ 3.106 | 3.497 | 4.437

12 [0.2590.539 | 0.873 | 1.083 | 1.356 |1.782 | 2.179 | 2.303 | 261"| 2.681 | 2.836 | 3.055 | 3428 | 4.318
13 [0.259]0.538 [ 0.870 [ 1.079 | 1350 1771 | 2.160 | 2.282 | 2.436 [12.650 | 2.801 | 3012 [ 3372 | 4.221
14 [0.258 | 0.537 | 0,868 | 1.076-+-1.345 | 1.761 | 2.145 | 2.264 | 2415 | 2:624.) 2.771 | 2.977 | 3326 | 4.140
15 10.258]0.536 | 0.866 | 1.074. (k341 | 1.753 | 2.131 | 2.249 | 2.397 | 2.602 | 2746_| 2947 | 3286 | 4.073
16 | 0.258 10.535 |.0.865] 1.071 | 1.337 | 1.746 | 2120} 2.235 | 2382 | 2.583 | 2.724 1.2.921 | 32352 | 4.015
17 10257 [ 0.534 1 0.863 | 1.069 [ 1333 [ 1.7401 2.110 [ 2.224 1-2.368 | 2.567 | 2.706. 2.898 | 3.222 | 3.965
18 [0.257]0.534 | 0.862 | 1.067 | 1.330 | 17734 | 2.101 | 2214 | 2.35¢ [ 2.552 | 2.689 [ 23878 | 3.197 [ 3.922
19 10257 0,533,[ 0.861 | 1.066 | 1.328 [ 17720 | 2.093 | 2.205 | 2.346 |.2.539 | 2.674 | 2.861 | 3.174 | 3.883
20 10257 [0.533 ] 0.860 | 1.064 | 1.325 | 1.725 | 2.086 [/ 2.197 | 2.33¢ [ 2528 | 2.661 | 2.845 | 3.153 | 3.850
21 10.257 10,5321 0.859 | 1.063 | 1323 | 1721 [ 2.080 | 2.189 | 2.328 | 2518 | 2.649 | 2831 | 3.135 | 3.819
22 (025605321 0.858 | 1.061 | 1.321 | 1.717] 2.074 | 2.183 | 2.320 | 2.508"] 2.639 | 2819 | 3.119 | 3.792
23 |0.256 | 0.532] 0.858 | 1.060 1319 | 1714 | 2.069 | 2.177 | 2.313 | 2.500 | 2.629 | 2.807 | 3.104 | 3.768
24 [0.256 | 0.53110.857 | 1.059 | 3318 | 1707 | 2.064 [2.172 | 2.307 | 2.49 | 2620 | 2797 | 3.091 | 3.745
25 [0.256 | 0.531 | 0.856 | 1.058 1] 316 | 1,708|-2:060 | 2.167--2.301 | 2.485 | 2.612 | 2.787 | 3.078 | 3.725
26 | 0.256 [ 0.5317,0.856 | 1.058 [1.315 | 1,706 | 2.056 | 2.162 | 2.296 | 2.479 | 2.605 | 2779 | 3.067 | 3.707
27 ]0.256 [ 0.531 [ 0855 1.057 | 1314 | 1,703 | 2.052 | 2.158 | 2.291 | 2.473| 2.508 j72.771 | 3.057 | 3.6%0
28 | 0.256 | 0.530 | 0.855 [1.056 [.1.313 | 1.701 | 2.048 | 2.154 | 2.286 | 2467 | 2.592° | 2.763 | 3.047 | 3.674
29 [ 0256 0.530 [ 0.8541 1,055 [ 1.311.] 1.699 | 2,045 | 2.150 | 2.282 ['2462 | 2.386 | 2756 | 3.038 | 3.650
30 [0.256 ] 0.530 [ 0854 | 1.055 [ 1.310 151,697 | 2.042 | 2.147 | 2.2787| 20457 ["2.581 ] 2.730 | 3.030 | 3.646
40 1025510.529 | 0851/ 1.050 [1.303, 1684 2.021 | 2.123 | 2250472423 | 2542 1| 2.704 | 2.971 | 3351
60 [ 0254 [0.327 | 0848[ 1,045 | 1.296 [ [.671 | 2.000--2.099 | 2.223 | 2.390 | 2.504 | 2660 | 2.915 | 3.460
120 [ 0.254 [ 0.526 | 0.845 11.041 | 1.289 | 1.638 | 1.980.| 2.076°| 2.196 | 2.338 | 2468 | 2617 | 2.860 | 3.373
w [0253]0.524 0842 1,036 | 1.282 | 1.645 | 1.960 | 2.054 | 2.170 | 2326 | 2.432 | 2576 | 2.807 | 3.291
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