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3. (27%) The following table classifies students by field of study and whether or not they have a loan. The

. (25%) The table below is the total number of phone calls arriving to the information center of a bank in 20
randomly chosen working days during its open period (9:00-17:00).
9:00:00-{10:00:00-{11:00:00-}12:00:00-|{13:00:00-{14:00:00-{15:00:00-|16:00:00-

Time 9:59:59110:59:59{11:59:59112:59:59]13:59:59|14:59:59 {15:59:59 {16:59:59
Total

number| 170 285 314 370 299 122 194 236
of calls

The calls occur randomly and independently of one another.

(1) Please estimate the average number of calls in an hour.  (5%)

(2) Assume that the hourly number of calls arriving to this information center follows a Poisson distribution.
Find the probability that the information center receives more than two calls (including) atf
11:00:00-11:10:00 (10 minutes) on a working day. (10%)

(3) Let p represent the ratio of the number of calls arriving to this information center at 12:00:00-12:59:59 to
the total number of calls in all working days. At the significance level of 0.01, test whether the proportion|
of calls, p, exceeds 15%. (10%)

. (20%) A quality control engineer is interested in the mean length of sheet insulation being cut automatically by
machine. The desired length of the sheet insulation is 12 feet.

(1) The engineer randomly chooses 20 sheet insulations and the resulting sample mean length is 12.15 andj
sample standard deviation in the cutiing length is 0.2 feet. Test whether the cutting machine is out of]
control at the significance level of 0.05. (10%)

(2) Suppose the engineer decided to estimate the mean length to within 0.025 with 99% confidence. What|
sample size would be needed? (10%)

students are randomly selected from a large university.

Student loan

Field of study Yes No
Education 20 36
Engineering 94 141
Management 24 51
Science 51 39
Liberal arts 79 125

(1) At the significance level of 0.05, test whether the proportion of students studying in Engineering having af




Blargie RE 112 2458 Bt alindis 42838

% 28 #4%

4 R # B

%32 A

% e an

%

# B A

2 A2 83 55w

loan is greater than that of students studying in Management having a loan. (12%)
(2) Conduct a test to examine whether all the proportions of students having a loan in different fields are equall

at the significance level of 0.1. (15%)

4. (28%) A bank manager considers a two-factor experimental design to examine whether different age groups
(Age with 4 levels) of customers and interface designs (Jnferface with 3 levels) of the automated teller
machine (ATM) have effect on the operation time (in seconds) when their customers use an ATM. Each
treatment has 3 randomly chosen customers. The manager obtains the following analysis of variance

(ANOVA) table.

Sum of Degrees of | Mean squares F

squares freedom
Age 64.4 B) (G) (K)
Interface 27.6 ) ¢55] @
AgexInterface 1354 (D) §)) M)

Error (A) (B) (J)
Total 39985 (F)

(1) Compute the values of (A) to (M), and describe their required formulas and calculation process' in|
details. (18%)

(2) Describe the null hypothesis and alternative hypothesis for (L) and (M). Draw your conclusions for both
tests at a significant level of 0.05.

(10%)

\For all questions about statistical tests, please specify null hypothesis and alternative hypothesis in details.
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