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1. Suppose you were given a random sample of 5 observatiAons,b
X,,X,,X,,X, and X, which were drawn independently from a normal

distribution N (u,0?). Consider the following two estimators of x:
g

A

4
,u13=’(ZX,. W8+ X512,

i=l

A 4
Ly =( X)) 5+X515.
i=1

Are the two estimators unbiased? (10%)

2. Consider the following standard bivariate regression model:
Y, =B +BX, +u,t=1,2,.T. '

The standard assumptions of the ordinary least squares regression model
are assumed to hold. Let ,[A3 and ﬁzbe the OLSE of g and 3,

— I T
respectively. Also, let X denote the sample mean: X =(> X, )/T.

1=}

(i) Prove thatV(bz) =g’ /[i(X, - X)) (10%)

t=1

(i) Consider an alternative estimator g, =(Y, =Y, (X, -X). Find

V (B, )and compare it with jV( ,&2). Is g; more efficient than 2?2? (10%)

3. For each of the following five models, examine whether B, and g,

can be estimated by ordinary least squares. If yes, indicate how and
describe the regression equation, the dependent variable, and the
independent variable: If not, why not? (15%)

M Y=4+BX+LX +u |

() Y=8+BX+uX

(it Y =ger

(iv) Y=g+

v) Y=pX"e"
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4, Consider the following standard bivariate regression model:
Y=+ BX, +u;,i=1,2,.,N.
The standard assumptions of the ordinary least squares regression model
are assumed to hold. Let %1 and 2?2 be the ordinary least squares
estimators of g and g, respectively.
(i) Show that E(u,1X,)=0implies F(X,z,)=0. (5%)
(i) Let u; denote the residual. The sample statistics corresponding
N A N A
to £(u,)=0and B(X,u,)=0are(1/ N) Y u;,)and(1/N) Y (X, u;),
=l i=1
respectively. Find the normal equations by using these two sample
statistics. (5%) o
(iii) Solve the normal equations in (ii) for ,2’1 and ﬁz . (10%)
(iv) Suppose N =3,X,=5,X,=3,X,=0,¥,=-3,Y,=-l,and ¥;=2. Find

j and 3, by using the solutions in (iii). (10%)

5. Is the following statement true, false or uncertain? Explain.
“According to the Gauss-Markov Theorem, the ordinary least squares
estimators have the smallest variances than any other estimators.”  (5%)

6. Consider two models:
Model A: Y =8+8X,+u
Model B: Y =8+p8X,+BX;,+u

A B
Let ,&2 and ,?32 denote the OLSE of g,obtained from model A and model
B, respectively. ‘
() Is the following statement true, false or uncertain? Explain.
“The R?of model A is smaller than the R?of model B.” (5%)
(i) Is the following statement true, false or uncertain? ~Explain.

/\A /\B
“If x,and X, are not correlated, then §,= £,.” (5%)
(iii) In model B, describe how you would test the hypothesis 5, = 5,
versus the hypothesis g, = f,. (10%)




