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1. (15 points) Suppose X and Y are random variables with joint density
fGy) =x*+xy/3, x€[0,1],y € [0,2].

(@) (5 points) Find the joint distribution function.
(b) (5 points) Find the conditional expectation of ¥ given X.

(c) (5 points) Find the conditional variance of ¥ given X

2. (15 points) Consider two independent Poisson random variables X and ¥ with means 1.5

and 2 respectively. (hint: a random variable X~Poisson() if and only if fy(x) =

A

(a) (6 points) Find E(Y]X +Y = 4).
(b) (9 points) Find Var(X - Y|X +Y = 3)

3. (20 points) Suppose Xs are independently and identically distributed by

Uniform(0,8), i =1,2,...,n
| (a) (5 points) Find the method of moments estimator 8,,,, for 6.

(b) (5 points) Let X(;y = min{Xy, Xy, ..., X,,}. Find the pdf for X
(¢) (10 points) Consider the following hypotheses: Ho:0 =3 vs Ha: 0 <3

Now con51der a test that rejects the null hypothesis when X m) < 2.5 is observed,
where Xm) = max{Xy, X, ..., X,}. Find the probability of type I error and the power
function, K(0), of this test.

4. (28 points) Consider the fdllowing linear regression model describing NCU students’

weekly expenditure on coffee as a function of weekly income (NT $).

=a+ BX, +u,
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Based on a surveyed dataset, we obtain the following estimation result
Y,=(a)+ 012X,
se= (30) (0.012)
t= (6) ( ) n=20, &?=100, TSS=3,000

(a) (8 points) Please derive the OLS estimators, & and ﬁ
(b) (4 points) Please calculate the estimated coefficient (a ) .

(c) (8 points) Please test Ho : =0 and then interpret the economic meaning of ,é 0.12) -

(d) (8 marks) Please calculate the R-square and interpret this number.

5. (22 points) Suppose the model of interestis ¥ = f, + B,.X, + B,X, +u. The OLS estimation may
suffer some problems, because assumptions of classical linear regression model (CLRM) do not

hold.

(a) (10 points) If the estimation results show a high R? value But few significant ¢ ratios.
i. (6 points) What problem causes this result and why?
ii. (4 points) How do you remedy fhis problem?

(b) (12 points) If the assumption of classical linear regression model, E(u,u )=0,i#j

does not hold.

1. (4 points) What problem the OLS estimation suffers?
ii. (4 points) Assuming u, = pu, , +¢&,, —1< p <1, the Durbin-Watson d test can be used

to test this problem. Please show the Durbin-Watson d statistic.

iii. (4 points) If we find 4=3.5. Please comment on the test result.
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Each entry in the table shows the value (tq) of a t-distributed random variable X with degrees

of freedom d, given the upper tail probability being a. That is, P(X >ty) = a.

Probability of Upper Tail (c)

Degrees of Freedom (d) | . 0.2 e OOi S 0,025 001 0.005
] 1376 3.078 6314 12706 31821  63.636
2 L0681 1886 290 4303 6965 o
3 0.978 1638 2.353 3.182 4541 5841
+ __0.9{4'1 1B 243 2776 347 4.604
5 0.92 1.476 2,015 2571 3.365 4,032
¢ 0506 L4183 24w 5143 3,707
7 0.896 1415 1.895 2.365 2998 3.499
s 0.889 1397 1.86 2306 2896 . 3355
9 0.883 1.383 1.833 2262 2521 325
10 6.3?9 1372 1812 2.228 2764 3,169
1 0.876 1363 1.796 2.201 2718 3.106
12 T T 2,179 2.681. 3.055
13 087 135 L771 216 265 3.012
bz 086 135 1761 2145 26 dem
15 0.866 1.341 1753 2151 2.602 2947
16 Coses 133 1746 21 3583 2921
7 0.863 1333 174 2.11 2567 2.898
.
19 0.861 1328 L1729 2.003 2561
20 S0 a5 ums oo 1845
21 0859 1323 1721 2.08 2,831
22 os<x s 1717 2074 25082819
23 0858 1319 L714 2.069 2.5 2.807
2 E 0857 1 318 v 2.064 2492 2797
25 0.856 1,316 1.708 2.06 2485 2.787
26 osse s 1706 2056 2479 2779
27 0.855 1314 1.703 2.052 2473 2,771
28 0813 1701 2048 2467 2763
26 0.554 1311 1.699 2,045 2462 2756
30 = 0554 s vi‘iégz 2,047 2457 275




