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Part I. blank filling guestion:
Total 50% and 5% for each blank

1. Suppose probabilities of the two events €, and C, are Pr(C;) = Pr(C,) = 4/7. The
probability of Pr(C; N C,) should be at least (1) .

2. Let X; and X, have the joint probability density function: f(x;,x,) = 2, for
0 < x; <x; <1;and zero elsewhere. Then Pr(0 < X; < 1/2) = (2) and
Pr(0 <X, <1/2|X,=3/4) = _ (3) .

3. Assume that X;~i.i.d.N(0,1), i =1,2,and Yi~i.i.d.N(1,1), j = 1,2,3, where X; and Y;
are mutually independent for all i and j. Please answer the following questions:

(Note: You should precisely write down the parameter(s) of each distribution in your

answers, such as the degree of freedom or the mean and variance parameters in a normal

distribution.)
(@) Let Q, = %Ziz:lX i+ %Zf—;l Y;, then the distributionof Q, is __ (4) .

(b) Let Q, = X7 + XZ + (Y3 — 1)?, then the distribution of Q, is (5) .
Ya—1

(c) Let Q5 = m ,then Q; follows the (6) distribution.

2x?
XZ+(v3-1)2 ’

(d) Let Q4 = then the distribution of Q, is (7) :

4. Suppose that random variable Y has a probability density function given by

_{k(A-y)y* 0<y<1,
) { 0 elsewhere.

then k= __(8) .Thevarianceof Y is _ (9) .The expected value of Y1 is
(10) .
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Part 1. Calculation problems:

Note: You should carefully state the reasons or calculations in the following
questions in order to get the points. A short answer, such as “Yes” or “No”
will NOT receive any point.

1. (20%) Suppose you estimate the consumption function
Yi=a; + aX; +uy,, i=1,...,N
and the savings function
Zy = B1 + BoXi + uy,
where Y = consumption, Z=savings, X=income and X =Y + Z; thatis, income is equal
to consumption plus savings.
(1) What is the relationship, if any, between a, and f,? Show your calculations. (5%)
(2) Will the residual sum of squares (RSS) be the same for these two models? Explain. (10%)

(3) Canyou compare the coefficient of determinant R? of the two models ? Why or why

not? (5%)

2. (15%) Consider the regression model

},izﬁl"l'ui, i=1,...,n.

where u; satisfies all the standard assumptions for a linear regression and Var(u;) = o2.
(1) Find the ordinary least squares (OLS) estimator f; of B,.(5%)
(2) Find Var($,). (10%)
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3. (15%) Given the random sample (Y}, X;), where i = 1, ..., n, you use the OLS approach to

estimate the following model
Y = B Xi + e

Assume the stochastic error e; satisfies all the standard assumptions for a linear regression

and Var(e;) = o2.
(1) Find the OLS estimator B, of B,. (5%)
(2) Find Var(8,). (5%)

(3) Suppose you want to test the null hypothesis Hy: 8, = 1 and the alternative
hypothesis H,: 8, # 1. State your test statistic, its distribution and the decision rule of

the test given the level of significance a. (5%)




