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(Total 100 Points.) There are 5 Problems in this exans. Show intermediate steps and formulas for partial

credit. You must explain how you compuile your results or answers for full credit.

I. (20 points)
- Let X'and ¥ have the joint probability density distribution

-X

e, UO<y<x<om,
J(x,y)= .
0, otherwise.

(a) Find the marginal distribution of X and ¥ (8 points)
(b) Find P(Y> 5| X < 10). (6 points)

(c) Let U= X -7, find the probability density function of U. (6 points)

2. (20 points)

(2) Find the moment-generating function of the random variable X having a chi-squared distribution
with v degrees of freedom. (10 points)

(b) Use the moment-generating function in part (a) to find the mean and variance of the chi-squared

distribution with v degrees of freedom. (10 points)

3. (10 points)

[t 1s claimed that a new diet will reduce a person’s 1a'tr.reight by 4.5 kilograms, on average, in a period of

10 days. The following data table recorded the wetghts of 10 men who followed this diet before ard
after a 10-day period.
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Man 1 2 3 4 S 6 7 8 9 10

Weight Before | 58.5 603 617 69.0 64.0 626 567 63.6 633 594
WeightAfler | 60.0 549 8.1 621 585 599 544 602 623

58.7

- Use the signed-rank test at the 0.05 level of significant to test the hypothesis that the djet fcduccs the

median weight by 4.5 kilograms against the alternative hypothesis that the median difference m
weight is less than 4.5 kilograms. (Note: The critical values can be found in Table 1))

4. (25 points)
Let xj,x;,..,x, bean observed random sample from N(,u,crz) ,and let A = (n - 1).1.'2 /r:rg

Asize a test of HO:G‘ZSJ& versus Ha;az>o-§ is to reject Hy if A?.,rlz_a_,,_|.

Please find the power function for this test.
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5. (25 points)

Consider the simple linear regression model y=AXf+¢=[l x]{ﬂo]+ £ and assume that these data
!
are available: y; =4, Yr=3,y3=5y4=6; Xp=3,x9 =2, x3 =3J,x4 =5

Find XX, (XTX), XTy, fy,and f (each with 5 points)

Table 1 Critical Values for the Signed-Rank Test -

_—_———-_—-_.____--ﬁ__ ..
One-Sided « = 0.05

One-Sided o = 0.01 One-Sided a = 0.025

_n _'I‘wo-Sided_cr__: 0.02 Two-Sided & = 0.05 Two-Sicled o = 0.1
- e i . - ____I__*___________
6 1 2
T () 2 4
8 2 4 G
0 3 i 8

10N 3 8 Il
11 7 11 14
12 10 14 17
13 13 17 21
14 16 21 26
15 20) 25 | 30
16 24 30 36
17 28 35 41
18 33 4(} | 47
19 38 44 54
20 3 02 60
21 19 59 68
22 a6 66 7.
23 (2 7 33
24 69 v 81 02
25 7 9 101
2 206 S0 08 110
27 03 07 120
28 102 117 130
29 111 127 141

30 120 137 152
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