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I.LetX, X, ..., Xn be a random sample from N( 4, c:ri. ); Y1, Y2, ..., Yo be a random sample from N( z,, n'f. ), where X
and Y are independent. For each of the following statistics, write down the associated probability distributions and the

corresponding parameters.

(a) HZI(X, -u, ) /a'}+"2 Y- ) /or (5%)

i=|

b) (X=Y)=(uy —aty) (5%)
(¢) n (X ~-u,)?/S,, where S ="i(x, -X)V Kn, -1 (5%)
i=1

I . Answer the following questions.

. X-7 -
(a) For testing Ho: ux < uy vs. Hy: px > My, an analyst uses 1 1 as the test statistic,
S J—+—
Nne ny
il - Ry _
Y -X) + Y (-7
where §, =-= t=l ,and f,, . _, asthe critical value. What assumptions are required for this test

n, +n,—2
procedure? (5%)
(b) Comment on the following statement: In a hypothesis test, p-value increases as a (probability of type I error) decreases.
(5%) |
(c) Comment on the following statement: If the correlation coefficient of two variables is zero, then the two variables are not
related. (5%)

. The random variable W given 8 is distributed with p.d.f. f{w) = (IIB)c'{“"m, w > 5,
(a) To test Ho: 8 = 85 vs. H;: 0 < 84, using the Maximum Likelihood estimator for 8 as the test statistic, derive the

corresponding decision rule by using normal approximation. (12%)
(b) If 8 is a random variable uniformly distributed in-between 2 and 4, find E(W). (8%)

IV. Fill in the following blanks.(50%)

1. Let E(Y[X,, Xy, Xs, X4)= By + B X, + o Xy + By X5 + B X,. The following regressions were run using 22 observations.

¥ =2.940—2.200X, +1.925X, +0.163X, +0.271X,, R?=0.6947 (1)
(1.800) (0.879)  (0.721) (0.221) (0.420)

bl ¥ =2.837-1.481X, +1.181X, +0.186X, +0.257X,, R’=0.6788  (2)
(2.000) (0.987) (0.6%0) (0.134) (0.370)

by x =-0.738-0.199.X, +0.261X,, R*=04277 (3)
(0.820) (0.155)  (0.165)

Calculate the F statistic to test the null hypothesisof H,: f, =-1 and £, =0. (1)

2. Suppose regression model Y, = G, + A, X, +u, has Vur(u,IX ) =g/ . Thus, we divide by o, to correct the

.. . Y, ,
heteroscedasticity problem. Then, the regression model becomes — = £, LY + A AL +—L . Write the OLS normal
equations, which can be used to solve estimators B, and 5, : (2) (Two answers for this blank)
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3. Suppose we run a regression of w=a+pBm+u, where w is hourly wage measured in dollars, m is a gender dummy

taking the value 1 for a male and 0 for a female. It is known that the data set has observations on 284 males and 244
females. The sample mean and standard deviation of the dependent variable are 9.05 and 35.14, respectively. The
following partial results are displayed:

w=787 +2.189m, s=3.03, R*=17
0322) ( 7 )

What is the value of the B estimate’s standard error? (3)
And what is the value of R*? (4)

4. Suppose that we have estimated the parameters of the multiple regression model:

Y=B8+5,X,+5 X, +y,

by ordinary least squares (OLS) method. Denote the estimated residuals by #, and the predicted values by

?,, t=1,...,T. If we regress Y on a constant and Y , what are the estimated intercept and slope coefficients (& and
B (5) (Two answers for this blank) What is the relationship between the R* of this regression ( R}, )
and the R of the original Regression ( R, )? (6)

5. Consider the models Y, = AX +¢&,, where ¢, =u, —Au, . E(u,)=0, E(u})=0c.,and Cowu,,u,)=0 if t#s.The

stationarity condition is assumed, and CoWu,, €,) =0 if ¢>s. Suppose the model is transformed into a new one by
taking the first difference, ie., ¥, -Y,, = (X, - X, )+v,, where v, = g, —€,_,. Calculate the first-order
autocorrelation coefficients for the original model’s &, and the new model’s v,. (7) (Two answers for
this blank) In order to obtain efficient estimate for the new model’s parameter, what kind of estimation method should

you use? (8

6. The following system models supply and demand of gasoline across 72 counties in a Province:
Demand: g =a, +a,p+a,income +a,cars +u,

Supply: g=a, +a,p+iu,.

Here g (quantity) and p (price) are the endogenous variables, while income (average household income) and cars
(number of vehicles) are the exogenous variables. u, and u, have zero expectations and are independent of the

exogenous variables. Two reduced form regressions were also obtained:

g =6+ 10income +5cars and p =1+ 2income +cars .

Find estimates of the supply function coefficients, &, and &,. (9) (Two answers for this blank) And
how would you estimate the demand function? (10) (A simple explanation is needed for this blank)
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