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1. Let X be aPoisson random variable with parameter 4, A>0. Thatis

P{X = x}—ie*,x=o,1,2, ------ .
x!

(a) (4%) Evaluate P{X = 0}.
(b) (6%) Evaluate E(X).

2. Suppose that a population contains five element : 2,4,10,16,18.
(a) (8%) Find the population mean u and the population variance o*.
(b) (7%) List all possible random sample of size 2 selected without replacement.
(c) (5%)Let X be the sample mean. An interval [X - 6,X +6] is treated as a confidence interval of the population
mean z. What is the probability that such confidence interval of a random sample in (b) contains

3. A Poll Company conducts a poll for an election. Suppose that 600 citizens are selected at random. 360 citizens decide to
vote for candidate A and 240 citizens decided to vote for candidate B. Let p be the ratio that the citizens vote for A.

(a) (4%) Conduct a point estimate p of p.
(b) (8%) Conduct a 95% confidence interval of p.
(c) (8%) What is the confidence coefficient of a confidence interval [p-0.03, p +0.03]?

4. The monthly average household disposable income X and consumption expenditure ¥ from 1971 to 2003 are listed below in
1,000 NT Dollars. A linear regression model Y =a + 8X +¢& was established for the data. The ANOVA table and parameter

estimates are also shown below.

Year income expenditure Year income expenditure  Year income expenditure

1971 50 46 1982 275 211 1993 728 504
1972 58 50 1983 296 226 1994 770 546
1973 71 60 1984 314 244 1995 811 591
1974 93 81 1985 320 246 1996 826 614
1975 102 87 1986 342 258 1997 863 634
1976 116 96 1987 366 275 1998 873 646
1977 131 105 1988 410 302 1999 889 655
1978 156 122 1989 465 337 2000 891 663
1179 188 147 1990 520 370 2001 869 6358
1980 233 180 1991 587 412 2002 876 673
1981 266 200 1992 640 445 2003 882 666
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Analysis of Variance
Source DF SSE MSE F Value Pr>F
Model 1 1600689 1600689 C <,0001
Error 31 A B
Corrected Total 32 1610247
Parameter Estimates
Parameter Standard
Variable DF Estimate Error  t Value Pr> |t
Intercept | 14.62943 5.49859 2.66 0.0122
X 1 0.71567 0.00993 72.05 <,0001

(a) (6%) Evaluate the value of A and B in the ANOVA table.
(b) (6%) Evaluate the value of R* and C in the ANOVA table.
(c) (8%) Give an explanation of the regression model.

(d) (5%) Find the correlation coefficientof X and Y.
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. Because of more people eam a college degree today a college degree has lost some advantages. In a study of this issue
400 people were randomly selected from Taipei City. 200 of them carned a college degree and the other 200 did not.

The monthly incomes of those people are shown below.

Education [ income

<25,000 | 25,000 7 40,000 >40,000
No college degree 80 110 10
With college degree 40 130 30

Conduct a statistical test to test whether the monthly income depends on college degree eamed.

(a) (5%) Give the null and aiternative hypotheses of the test.
(b) (5%) What statistics will you apply for the test?

(c) (8%) Determinate whether the monthly income depends on college degree earned at significant lever 0.05.
(d) (7%) If you reject the null hypothesis in (a), how can you determinate whether the data suggest monthly mcome

increases or decreases when earning a college degree?
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