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1. A machine has probability 5% to have trouble in one day. If it works OK in
3 days, it makes a profit of 1,000 dollars. If it has trouble in one of the 3
days, there is still a profit of 500 dollars. If it does not work 2 or 3 days, we

will lose 15,000 dollars. Find the average profit in the 3 days. (8%)

2. If the joint density function of X and Yis given by

2+ 0<x<1,0<y<2
fx,y)= 3
0 , elsewhere

Find (MP(X >1/2);  (2) P(Y <X) » (10%)

3. The moment genei‘a't'ing function of X is M (1) = i—(e‘ +e* +e” +e_‘“); the

moment generating function of Y is M, (¢) =é_(e:+€z: +e3’). X and Y are

independent variable. Let W=X+Y
(1) Find the moment generating function of W.
(2) Give the probability density function of W.
(3) The expected value of W, I.e. E(W). (12%)

4. Suppose we plan to select a random sample from a normat distribution
known to have a standard deviation of 8. We know that the population
mean is either 42 or 50, and we wish to test Hy:u=42 against
H,:u=50. Determine the sample size n and a critical r'egion such that
a=005and B=0.1 (Note: Z,, =1.645; Z,, =1.282) - (10%)

5 The following partially completed ANOVA (Analysis of Variance) table
resulted from a study involving 4 treatments with a sample of 5
observations for each treatment. All the assumptions required for the
analysis are satisfied. Fill in blanks in the following ANOVA table. (14%)

Source of |Degrees of{ Sum of Mean
Variability | Freedom | Squares | Squares | F-ratio
Treatments 7 30 ) 7
Error 7 ? ?
Total 7 70




y—

LK 7 25k A L PR A AR

45 CEFEREA #e @ 3t %

6. We have a data setas follows:
x| 1 9 3 4 | 5
| Y 130 145 150 165 170
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Please answer the following questions:
(1) Compute the regression line Y on X (i.e., Y=a+bX) - (4%)

M M

(2) Compute the t values for the parameter estimates a and b.Are they

significant? (16%)
(3) Compute the coefficient of determination (R?) for the regression? (4%)
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%Al 5 6 10 7 0 9 7 10 9 6 9 9
cw&l 4 1 7 5 8 5 5 6 8 10 5 4
i aRg + + + + - + + + — + 4+

% 14 Sign test wr Bt EEBAFSLATABE N INA

H,:p=05 ' o _ .
#ﬁ'»”ﬂ{ o:P=05 4 b i {E ke (ME kR =005)(12%)
H, :p#0.5 .

t SO ESR

CP(>t)=a
d.f. {100 1.050 {025 {010 {005 d.f.
I 3.078 §314 12706  31.821  63.656 I
2 1.886 2.920 4303 . 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
4 1.533 2.132 2.776 3.747 4.604 4
5 1.476 2.015 - 2.571 3.365 4.032 5
6 1.440 1.943 2.447 3.143 3.707 6
7 1.415 1.895 2.365 2.998  3.499 7
§ 1.397 1.860 2.306 2.896 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1372 1.812 2228 2.764 3.169 10




