
Econometrics 616 
Answer Key: Exam I 

Spring 2004 
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is slightly lower than 2 so we would fail to reject for a standard 
significance level. 
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we get the same value as is expected. 
 
 



e) 

( ) ( ) ( )
( ) ( ) ( )

( ) ( ) ( )

( )
0ˆ,ˆ,ˆ 1133221*

1
33*

3
22*

2

*
3

*
3

*
2

*
2

*
1

*

3

3333

2

222233221*

33322233221

33322233221

=
−

=
−−−

===

+++=

+
−

+
−

+
−−−

=

+
−

+
−

+
−−−

=
−

+−+−+−−−=−

yyy

x

y

x

y

yxy

x

xy

x

y

yyyyy

S
bb

S
XbXbYb

S
Sb

S
Sb

S
uXXY

S
u

SS
XXS

SS
XXS

S
XXYY

S
u

S
XX

S
XX

S
XXY

S
YY

uXXXXXXYYY

βββ

βββ

βββββ

βββββ

βββββ

  

( ) ( )

32288.1
172117.
548821.,87083.1

172117.
776151.

172117.
75.2028

100,172117.
75.2014

50

548821.
75.20
1025.,776151.

75.20
505.

*
3

*
2

*
3

*
2

*
3

*
2

−=
−

===

=
⋅

==
⋅

=

−=
⋅−

==
⋅

=

∧∧

ββ

ββ

ββ

tt

VV  

 
 
 

2. uXY ++= 21 ββ           
25,000,4,000,12

6000,20,10
22 ===

===

∑∑
∑

nYX

XYXY
 

 

a) 

( ) 5.12255.

5.
2000
1000

202512000
2010256000ˆ

0205.10ˆˆ

0

22

21

=⋅=

==
⋅−
⋅⋅−

=

=⋅−=−=

YE

XY

β

ββ

 

 

b) 
( )[ ] [ ]

4783.43
23

10005.1500ˆ

28261.2
80

105
25
4783.43

25
1

80125.
25.6

251
25
ˆ

2

2

0

=
⋅−

=

=⋅=























−

−
=

∧

σ

σYEV
 

 
c) To compute the variance of , use the above formula but change X to 

(X-25) which is the new regressor in (5). 

0θ̂
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d) There is more than one way to skin a cat.  We can use brute force or a 

simple reparameterization to obtain the information that we want.  



 
 

 
3.  

 Number Wage
Male 1n  1Y  
Female 2n  2Y  
Total n  Y  

 
Note: ( ) nYnYn /2211 +=Y  
Model A:  Y uDF ++= 21 ββ  (1)  where  is the female dummy variable. FD
Model B:  Y vDD FM ++= 21 γγ   (2) where  is the male dummy and there is 
no intercept in (2). 

MD

 
a) First set up the X and then the XX ′  matrix (2x2). Then solve for the intercept 
and the slope coefficients. 
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The slope coefficient is the difference, on average, between the wages of 
males and females.  The intercept is just the average wage for a male, 
which is the best that we can say about a males wage if we know nothing 
else about him. 
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The male slope coefficient is the wage, on average, of being a male and 
the slope coefficient for the female is the wage, on average, of being a 
female compared to a male.  The difference between the two represents 
the expected difference between wages of males and females. 

 
c) The two models give the same results.  In both models we say a male gets 

his average wage and that a female gets her average wage.  They may look 
the same but they produce the same results. 

d) The interpretation of the slope coefficient from (1) will not change 
although its value most likely will.  That coefficient will still represent the 
average disparity between the wage paid to a man and paid to a woman. 

 
 
 
 



 


