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1. [Conditional Probability] (15%) A study indicates that 10% of the population in Taiwan is 63 vears
old or older and that 1% of the total population is afflicted with heart disease (. J##5). Furthermore,
[ 0.4%: of the population is age 65 or older or suffers from heart disease. An individual is selected at
random.
{a) Find the probability that the individual is 65 or older and suffering from heart disease. (3%)
(b} Use the answer to part (a) to organize the data into a Venn diagram. (3%}
[} Ifan individual is 65 or older, what is the probability that the person will suffer heart disease? (4%)

() [Fan individual is under age 65, whal is the probability that he or she will suffer heart disease? (3%)

2. [Binomial Distribution] {10%) Let X be binomial with 7 = 4 and p= 0.2.
ia) Find the expression for the density. (3%)
{b) Use the density to find P[.X = 0]. (3%)
{c) Use the density to find PLA= L] (4%

3, [Normal Distribution] (15%) The number of Btu's petroleum (578#) and petroleumn products used
per person in the United States in 1975, X, was normally distributed with mean 133 million Btu and
stard deviation 23 million Beu (Please refer to the supplementary tables).

{a) Find PLY= 100 million]. (3%)

(b) Find P[XZ 180 million]. (1%)

(¢} Find P[100 million= X = 175 million]. (4%)

id) Find the point xp such that PLY =xp]=0.10, (536

4, [Testing Hypotheses] (10%) In testing
Hyp=2 Hpp*2
hased on a random sample of size 16, the observed value of the T statistic is 1.5, What is the P value
of the test? (3%) Do you think that Hy should be rejected? (5%)

5. |[Testing Hypotheses| (10%) Normally the leaves of the Mimosa pudica (4 % ) are horizontal.
However, if one of them is touched lightly, the leaflets will fold. It is reported that the mean tme
from touch to complete elosure is 2.5 seconds, An experiment is run to test this value.
ia) Set up the appropriate two-tailed hypothesis. (5%)

(b} The following observations were obtained on variable X, the elapsed time between touch and
closure: 3.0, 2.9, 2.8, 2.7, 2.6, 24,25, 24,26, and 2.7 Find the P value of the test. Can Hy be
rejected at the @ =01 level? (5%

100151

“dai=




Lt

TEAE 100 BEEWRT HEIIE BAEES

RS ERR — _
AN o g BM TR $18 MR e 2 a4 5 R

@ F Tt A B3tk

& |2 x 2 Contingency Tables] (20%) [n a study to determine the association, if any, berween maternal
rubella (2484 and congenital cataracts (# A 44 & M4 ). a sample is selected of 20 children
with defect and 25 children of similar background and age who do not have the defect. The mother
of each child is interviewed to determine whether she had rubella while carrving the child.

Has congenital | Mother had rubella
cataract Yes Mo
Yes 14 f
MNo ] | 15

I

(a)] Are any of the marginal totals fixed? (5%

{h} Set up the appropriate null hypothesis to test for association between variables, (5%)
(¢} Find the expected frequency for each cell. (5%)

{d) Test the null hypothesis. (5%)

7. | Regression and Correlation] (20%) Consider the following observations on the random variables
Aand 1
. )
20 40
21 44
2.5 63
3.0 9.0
35 62
19 43
4.0 4.0

(a) Plot a scattergram for these data, (4%)

(b} On the hasis of the scattergram, do you expect correlation  to be close to 1. -1, or 47 (4%
(c) Find T x, Tx% Iy Zy% Zxy (a%)

{d) Estimate & B, pyj; in the linear regression pyj, = &+ fx. (4%)

(e} Calculate correlation r. (4%)
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Supplementary Table I: Standard normal distribution
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Supplementary Table IL: Cumulative T distribution

TABLE B: +-DISTRIBUTION CRITICAL VALUES

Tail probability g
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Supplementary Table LII: Cumulative chi-square distribution

TABLE C: 4% CRITICAL VALUES

¥+ CRITICAL VALUBES

Toil probability p :
df 25 .20 S .10 .03 025 .02 a1 00s e 001
] 1.32 164 207 271 3.8 502 541 663 748 o4 1083
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fi 7.84 85  G45 1064 1259 1445 1503 1681 1855 2035 23246
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13 15.98 16.58 18.20 1981 232.%6 24.74 2547 9 o8 31.88 34,53
14 17.12 18.15 19.4] 21.06 13,68 2612 2087 2034 3132 3345 34,12
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