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1.(28%)OK Bank has a report (Table 1 below) regarding three types of loans made last year
by the bank: consumer, real estate, and commercial loans. The CEO of the bank is interested
in determining whether the type of loan is related to the region of the country. Therefore,
you can find in the table containing the type of the loan and amount of the loan also the
region of the country where the clients are based.

Table 1: OK Bank Loan Report

Region
Type of loan North West East South Total
Commercial 62 33 58 18 171
Consumer 54 13 32 12 111
Real Estate 16 22 20 10 68
Total 132 68 110 40 350 |

Please answer the following questions:

a.

The expected frequency of commercial loans in the North region equals 64.49. Give
the calculation of this frequency using the data in the contingency table (Table 1) and
explain the meaning of this frequency.

The CEO of the bank is interested in determining whether the type of loan is related to
the region of the country. State the appropriate null and alternative hypotheses.

Based on the sample data, what should be concluded about the hypotheses? Perform
the test using a significance level of 0.05. Please write all relevant findings of your test
procedure in your answer sheet.

Explain your conclusion in plain English.

The CEO of the bank is also interested in determining whether the amount of loan is
related to the region of the country. Is it appropriate to use Chi-square test to determine?
Why?
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Additional information for Question 1: Limits for Chi square distribution

Significance level o

df 5% 1%

1 3.84 6.64
2 5.99 9.21

3 7.82 11.34
4 9.49 13.28
5 11.07 15.09
6 12.59 16.81
7 14.07 18.48
8 15.51 20.09
9 16.92 21.67
10 18.31 23.21
11 19.68 24,72
12 21.03 26.22
13 22.36 27.69
14 23.68 29.14
15 25 30.58
20 31.41 37.57
25 37.65 44,31

2.(10%)We know that 40% of the students of National Taipei University (NTPU) have an I-

phone. We randomly select 100 students, and define th

p

roportion of students who have an I-phone.

e random variable p to be the sample

a. Give the type of distribution with the parameters of the variable p.

b. What is the probability that p is less than 0.357

3.(12%)In statistics classes, students work in pairs. One of the classes consists of 51 students,
12 female and 39 male. The teacher selects 2 students at random to get a pair. Answer the
following questions, and round the final result to four decimal places.

a.

students together with the probabilities are
students.

your calculations.

Construct a tree diagram in which all options concerning the gender of the chosen
given if the teacher randomly picks two

Calculate the probability that one of the students is female and the other is male. Show

Calculate the probability that both students are female.
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Student-t SfcFE: P (T > f}

0.25 0.1 005 0.025 0.01  0.005

d.f

TTT.000 3078 6314 12706 31821 63.657
210816 188 2920 4303 6965 9.925
310765 1.638 2353 3.182 4541 5841
410741 1533 2132 2776 3747 4604
510727 1476 2015 2571 3365 4.032
610718 1.440 1943 2447 3143 3.707
7 10711 1415 1.895 2365 2998  3.499
8| 0706 1397 1860 2306 2896 3.355
0| 0703 1383 1833 2262 2821 3.250

10 | 6,700 1.372 1812 2228 2764  3.169
11 1 0,697 1.363 1.796 2201 2718 3.106
12 1 0605 1356 1.782 2179 2681  3.055
13| 0604 1350 1.771 2160 2650 3.012
14 | 0.692 1.345 1.761 2.145 2624 2977
15 1 0691 1.341 1753 2131 2602 2947
16 | 0690 1.337 1.746 2120 2583 2921
17 1 0680 1.333 1.740 2.110 2567  2.898
18 | 0688 1.330 1.734 2101 2552 2878
16 | 0.688 1.328 1.729 2.093 2539 2861
50 | 0687 1.325 1.725 2.086 2528 2845
51 | 0686 1.323 1721 2.080 2518 2831
59 1 0.686 1321 1717 2074 2508 2819
53 1 0685 1.319 1714 2069 2500  2.807
74 | 0685 1318 1.711 2064 2492 2797
25 1 0.684 1.316 1708 2.060  2.485 2.787
26 | 0.684 1.315 1706 2.056 2479 2.779
27 | 0684 1314 1.703 2052 2473 2.771
78 1 0683 1313 1.701 2048 2467 2.763
59 | 0.683 1.311 1699 2.045 2462 2756
30 | 0.683 1.310 1.697 2.042 2457 2750
40 | 0681 1.303 1.684 2021 2423 2704
60 | 0679 1.296 1671 2000 2390 2660
0l0677 1.289 1658 1980 2358 2.617

| 0674 1282 1645 1960 2326 2.576
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