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1. To understand whether the average monthly salary of recent college graduates reaches $32,000, a survey
of 1,000 sampled graduates was conducted. Since salary is a sensitive issue, each respondent answers only
one of the 2 questions according to the approach described below:

---If the month of birth is January to August, answer:

Question A: Is your monthly salary at least $32,000?

---If the month of birth is from September to December, answer:

Question B: Is your monthly salary less than $32,000?

---Respondents only need to answer "yes" or "no", no need to provide month of birth or the question asked.

Of the 1,000 respondents, 550 answered "yes".
Estimate the proportion of monthly salary being at least $32,000 based on this survey. (10%)

2. The total score of the master's entrance examination is normally distributed with a mean of 200 and a
standard deviation of 30. There are 500 examinees recently.

(1)Mary’s total score is 185. How many-examinees are worse than Mary? (6%)
(2)Examinee with top 30% of the total score will be eligible for oral. What is the minimum total score in
order to be eligible for oral? (8%)

3. At the reception center in a hotel, the time between calls follow an exponential distribution with a mean of

2 minutes.
(1)Find the probability that after receiving a call, the next call comes in less than 1 minute. (4%)
(2)Today George is the only person on duty, and he is going to take a break for 10 minutes. What is the
probability that 4 calls will he miss to answer? (5%)
(3)George will work 2 hours on next Monday. Find the probability that he will answer 50 to 70 calls
approximately. ' (7%)

4. The marketing manager of a department store claimed that customers using store credit cards spent more
on average than customers using bank credit cards. Recently, customer service department conducted a

survey. Independent samples of credit cards’ spending (unit: $100), are summarized below. It is
reasonable to assume spending to be normally distributed.

Bank Card Store Card
sample size 9 16
sample mean 25 34
sample st. dev. 10 5
(DAt a=0.10, test for equality of the two population variances. (6%)
(2)At a=0.10, does the sample results support the manager's claim? (14%)
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5. The costs (unit:US$1,000) and numbers of passengers for Boeing 737s of Northland Airline are listed below.
X (passengers) 61} 631 67/ 69, 70, 74/ 76 81| 86| 91| 95 97
Y (cost) 43| 4.1] 44| 42| 45 43| 4.8/ 47 51| 52| 58| 56
Notice that 3 x2=73764, ¥ y?=274.220, ¥ XY =4489.900, 3 X =930, 3 Y =57; and SSE=0.3665.
Answer the questions by rounding to 4 decimal places! (W EAZ IR E 4 )

(1) Derive the estimated regression function. (5%)

(2) An industry comparison suggests the slope to be 0.027. At «=0.05, test whether Northland has a slope
larger than suggested. (7%)

(3) A Boeing 737 flight has 75 passengers on board. Develop™a95% interval for its cost. (8%)

6. Three different hardwood concentrations are studied to determine their effect on the strength of the paper
produced. The factory could only sustain 3 trials per day, so an experiment was carried out over 4 days.

Hardwood Days Subtotal
Concentration Ty W
I 4 10 7 8 29
I 9 12 10 16 47
m 13 17 14 15 59
Subtotal 26 39 31 39 135
(1) Based on the following partial ANOVA table, can we conclude there is a difference in the mean strength
by centration at o =0.05. Write down Ho ~ H, - test statistic ~ critical value, and conclusion. (9%)
Source DF SS
Concentration
Day
Error 15. 3333
Total 170. 2500

(2) Develop the 95% confidence interval for difference between mean strength of concentration II and mean

strength of concentration II1. (6%)
(3) The factory decides to rerun the experiment on next month. Do you suggest to ignore the effect of Day?
Why or why not? (5%)
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P(0<Z S z) under Standard Normal distribution
Z

GO 0.02 .02 0.02 08.04 .05 0.06 0.07 0.08 0.09
[ X] 0.0000 0,0040 0.0 L0120 00150 2.0199 0.0239 0.0279 0.0319 0.0359
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0.1 | 0.03098 | 0.0438 | 0.08478 | 0.0517 | 0.6857 | 0.0596 | 6.0636 | 6.0678 | 0.07i4 | 6.6753
0.2 | "0.0793 1 00832 | 0.08731 X G ;
[ 0.1179 0.1237 82255 6.1293 0. 31331 3. 1368 0.1406 12 3
LS04 | 03554 | 615591 | D.I628 | 0.1664 0.3700 0.1736_| 0.1772 | 0.i808 | o.1#a4
e o 2 12
0.6 0.2257 0. 2291 2.2324 0.2357 ). 2389 242D 0.2454 0.2486 0.2517
0.7 0.2580 | 0.2611 0D.2682 0.2623 D. 2704 0.2735 D2F¥64 G.279
<

XA 30548 .0887 | 0.1026 | 0.1064 | ©.1103
0.5 0.191% | 01950 | 0.1985 | 0.2019 | 0.2054 2088 | 0.2123 | 0.2%
toisE el A B 23 ] 52 ]
0.8 0.2881 | 83610 }.2935 | 0.2067 | 0.3995 1 ©.3623 | 03051 | 0.3078 ¢ 0.33106 | 0.3313%
1]

| 0.9 | 6.3159 | 0.3186 | 03212 | 6.3738 | 0, 03289 | 0.3315 | 0,334 6.3365 | 6.3389
1.6 0.3313 | D.3a38 03461 | 0.2485 | 0. O.3837 | 0.3554 | 0.3577 | 0.359% 03621
3 0.3643 |} 0.3665 | 0.3686 | 0.3708 | 03729 | 0.3749 | 03770 | 0.3790 | 0.3810 | 0.3830
1.2 0.3849 | 038969 | 0.3888 | 0.3907 | .3925 | 0.3944 | 0.3963 D.3G80 | 0.3957 | 0.401%
1.3 04032 | 0.4089 | 0.4066 | D.508Z | 0.4099 | 0.4115 | 04131 | 0.4347 | 6.4162 | 6.4177
3 X .:.9_% Q.4207 | 0.4232 | 0.4236 | 04251 | 04265 | 04279 | 0.4292 | 0.4306 | 0.A219
5 DA33Z | 04345 | 0.4357 | 04370 | 0.4385 | 64304 | 04806 | O.4418 | 0.4435 1
1.6 D.84562 | 0.8463 | G.4474 | 0.4484 | 04495 | 04505 | DA5i5 | 0.4525% | 0.5535 | ©0.4545
i7 0. A554 | 04564 | 04573 | 04582 | 04591 | 04599 | 0.A60% | 0.4616 | 0.462% | 0.4633
1.8 D.A64% | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 04678 | 0.A6EE | D.4652 | 0.4695 | G.4706
1.9 [ 64713 | DAYIS | 04736 | 0.4732 | 04738 | 047449 | D450 | 0.4756 | 0.4761 1 0.4767
20 | 04772 | 94775 | D483 | 0.4788 | 0.4793 | 0.4798 | 0.4503 | 0.4508 | 0.4313 | 64617 |
2.3 ».a833% | 04626 | 04830 | 0.4834 | 04838 | 0.4842 | 0.4846 | 0.4850 | 0.4358 | O.A657
Z2 | 04861 | 04664 | 04868 | 0.4971 | 04875 | O.4B78 | 0.4883 | 04554 | D.4887 | 0.8800
23 048993 1 0,896 | G.4%598 | D690l | 04904 | 04506 | 04909 | 0.4911 | 0.4913 | 0.4916
Z.a 04918 | 0.4930 | 0.4SF> | O0.4925 | 0.4927 | 0,490 | 0.4951 | 0.4932 | 0.4934 | 0.4836
2.5 D.4938 | 0.8940 | 04943 | '6.4945 | 0.4545 | 04946 | D.A9A8 | 0.4545 | 0.4951 | 0.4953 |
2.6 | G4953 | 055 1703956 | 0.9957 | 0.4950 | 04960 | D.ASGE | 0.4967 296 0.4969
7 04965 | 04966 | 0.4557 | 0,4968 | 0.45969 | 0.4970 | 0.4973 | 0.4972 4973 | O.A974
2.8 | 04974 | 04975 | 04976 | 0497/ | 0.4977 | 0.4578 | 0.4979 | 0.4579 4980 [ 0.4981
2.9 TOARS81 | O.4052 | 08082 | 04953 | 0.8984 | 0.4984 | 0.4985 | 0.4985 | 0.49856 | 0.4986
| 3.0 | 04987 | 04987 | ©.4987 | O.A988 | DAYES | 0.4980 | 0.4980 | 0.4989 | 0.4950 | 0.4994
831 1 045990 | G.4991 | 0.4951 | 04951 | 04992 | 04992 | 04967 | 0.4992 | 06.4993 | 0.4093
3.2 104993 | 64983 | 04994 | 0.8994 | 04994 | 0.4994 | 0.4594 | D.A4995 | 0.4995 | 0.495%
33 [ 04995 1 04595 | GAUISTT 04556 | 04996 | 0.4986 | D.4996 | 0.4996 | DA9SE | G.A997
34 | 04997 | 048597 | 04857 | 0.4597 | 04597 | 0.4997 | 0.4997 | 0.495F | 08997 | 0.49985

Upper tailed values of t distribution
Probabilities in upper tail
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