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1. Suppose that the two dimensional random variable (X,Y) is uniformly distributed
over R, where R is defined by {(x,y) | X +y2<1 y>0}. Please evaluate p,, the
correlation coefficient. (15%)

2. Use the moment generating function to show that if X and Y are independent
random variables with distribution N(u ,c?) and N(,uy,of), respectively, then

Z=aX+bY is again normally distributed, where a and b are constants. (15%)

3. Suppose that X has distribution N(0, 0.09). A sample of size 25 is obtained from X,
25
say Xi, ... Xps. What is the probability that X exceeds 1.5? (15%)

i=l

4. A random variable X has pdf f(x)=(B+Dx”, 0<x<1 ‘

(a) Please obtain the ML estimate of B, based on a sample Xj, ..., X, (10%)
(b) Please evaluate the estimate if the sample values are 0.3, 0.8, 0.27, 0.35, 0.6,
and 0.55. (10%)

5. Suppose that X has a distribution N(u,0°), where p and ¢ are unknown. A

i35 15
sample of size 15 yielded the values X,=87and Y X’ =27.3. Please find a

i=l i=1

(two -sided) 95 percent confidence interval foro” (15%)

6. If X, Y and Z are three random variables, two kinds of relationship might exist
among them, (i) X, Y and Z are mutually dependent; (ii) X, Y and Z have
multi-collinearity. Please explain how to identify the these relationships, what is
the difference between these relationships, what kind of problem might caused by
these relationships, and how to solve these problems. (20%)
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0.8 0211 021 021 0201 020 020] 019 019) 019 0.19
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Chi-sguare distribution table _
df {0995, 099 0975 095 09 | 08 | 0.2 | 0.1 | 0.05 [0025| 001 |0005
11 260| 3.05| 3821 457] 558 699] 1463] 1728] 1968 21.92| 24.72| 2676
12 307| 357| 4404 523! 630 781 1581| 1855] 2103 23.34| 26.22| 28.30
i3 357| 41| 501| 589] 7.04| 863 1698| 1981 2236 2474 | 2769 | 290.82
14 407] 466| 5631 6571 779 947] 1845| 21.06] 2368] 26.12] 2014| 31.32
15 460 523| 626| 7261 855] 10311 1931 2231 2500 2749 30.58| 32.80
16. 5041 5811 6911 796! 931 11.15) 2047| 23.54| 26.30| 28.85| 32001 34.27
17 5701 6411 7.56| 867| 1000| 1200 2161 24.77| 27.59| 30.9| 3341| 35.72
18 626 7011 823]| 939 1086 1286| 22.76| 2599| 28871 31.53] 3481 3716
i9 6841 763] 8911 1012 1165] 1372 2390 27.20] 30.14| 32.85| 36.19| 38.58
20 743| 826] 959| 1085| 1244 1458 25.04 | 2841) 3141| 34.17| 32.57| 40.00
21 8.03| 890! 1028] 11.59| 1324 1544 2617 29621 3267| 3548| 3893 | 4140
22 | 864 9541 10981 1234 14041 1631 27.30) 30811 33921 36.78| 4029 42.80
23 0.26| 1020 11.69] 1309 1485| 17.191 2843] 3201) 35.17) 38.08| 4164 | 44.18
24 089 10861 1240 1385] 1566 1806| 29.55] 33.20| 3642| 39.36| 42.98| 45.56
25 | 10521 11.52] 1312 1461 1647 1894 | 3068| 34.38| 37.65| 4065| 44.31| 4693
26 | 11161 12201 1384 1538] 17.29] 19.82| 31.79| 3556 38.89] 4192 4564 | 4829
27 | 11811 12881 1457] 16.15] 1811} 2070 32811 36.74| 40.11] 43.19| 4696 49.64
28 | 12461 1356! 1531] 1693| 1894 21.50| 34.03| 3792 41.34| 44.46| 48.28| 50.99
29 | 13121 14261 1605] 1771 1977 2248 35.14| 39.09] 42.56| 45.72| 49.59| 52.34
30 | 1379 14950 1679 1849| 2060 23.36| 36.25| 4026| 4377] 4698| 50.89| 5367




