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ECO 5350 Prof. T. Fomby
Intro. Econometrics Spring 2006

Mid-Term 2

Instructions: Put your name and student ID in the upper right-hand-corner of this exam.
This exam is worth a total of 58 points. The breakout of these points by question is as

follows: IE

Q1 =(2,2,2) = 6 points
Q2 =(3,3) = 6 points
Q3 =(3,3,3) =9 points RY = (3,3 L) = F/po,kf-l
@) R4=(3,33,33,3) = 18 points #
@ § 25=(22222)=10 points

plus one point for correctly signing your name legibly above.

You have one hour and twenty minutes to take this test. Good luck.




1. Define the following terms:
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2n Con,sider the following SAS éode. for not,

proc reg data=ceo;
model salary = ceoten ceotensqg profits;

proc reg data=ceo;

medel ceoten = ceotensq profits; : fof ey
output out = resultl r=residu; v“*‘du . ]‘&0/’”]‘ .[ ¢ ’ %
model salary = ceotensqg profits; A'P?l O,E (‘ngM’_ Mb‘ PNT"
output out = result2 r = residv;
recdV e /)a-v/' Y rq{u-’ %
data together; ‘qd e
merge resultl result2; UUP?L .f (QO{-‘“:" /,

proc reg data = together;
model residv = residu/noint;

run;
The last proc reg statement produces the following regression result:

residv = 49.747residu + ¢

(a) Using this result, the above SAS code and the Frisch-Waugh theorem,
you should be able to fill in one of the following blanks: Fill in the
(z:) appropriate blank.

Salary = 4-4qf7v;ceoten - *ceotensg + *profitn

(b) Briefly describe to me the interpretation you would give for the

@ above variable “residv.” . T\e f“'f o](.fa.hn.' p.p[L .,L f?d*‘“r‘. anc(/:hoﬁﬁ'

3. We are going to conduct a subset F-test on the following regression
equation

Salary, = B, + B,ceoten, + B,ceotensq, + 3, profits, +e,




The hypothesis we want to test is H,:f4,=/f,=0.

(a) In the below space, write out the restricted regression model that
the above hypothesis implies.

@ Sd-(uv b ’3, + /!., f?ko-/:':‘,r £ .p‘.

(b) Suppose N = 44, SSE, =65, and SSE, =50. Define what N, SSE,, and
SSE, represent. A) = wuwm ber o ebsovvatimy
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(c)Using the above information and the following formula I want you to
test the above null hypothesis versus the alternative hypothesis of

H, :notH at the 5% significance level. Show your work below. Be sure

that you indicate what the acceptance and rejection regions of your

test are and what your conclusioLis/-b ,29" pgf ”of /g‘._.- Pz._.'o 3 C*Q{h‘“‘l Cedf“di
a® 5 uiftenf vaslas
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i-/ - /3’ We can use the additive/multiplicative dummy variable specification of an D 23 ’ d S
equation to test that a basic economic relationship is different across groups (i.e. the e} poftent
Chow Test). Consider the Computer OQutput #1 that you have been given. Suppose / Cou
we want to test whether the same regression model describes college grade point N?
averages for male and female college athletes. The equation is

@ £(F

Cumgpa = f, + f,sat + B,hsperc + B.tothrs + u

where sat is SAT score, hsperc is high school rank percentile, and tothrs is total
hours of college courses.

(a) Use the computer output to test, at the & =5% level, the null hypothesis that there
is no difference in this equation for male versus female athletes versus the alternative
hypothesis that there is. Show your work below. Be sure to give me the acceptance and
rejection regions of your test and the outcome of the test.
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(b) Using Computer Output #1, [ want you to write out the Cumgpa equation for the
males (which is estimated using only male observation). Be sure to provide the
coefficient estimates and below the estimates in parentheses I want you to include the
standard errors of the estimates. Is hsperc an important variable in explaining cumgpa of
males? Explain your answer.

puale epuafien: Cemqpa= 1.21395 + 0.000pl%] saf % 0.005 77 hspen
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(c) Again using Computer Output # 1, is the effect of hsperc on cumgpa any different
for males as compared to females: Explain your answer.
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s’: / Consider the results reported in Computer Output # 2.
The regression equation we are dealing with involves the price of a home (price)

as a function of lot size (lotsize), square feet of floor space in the home (sqrft),
and the number of bedrooms in the home (bdrms).

(a) State the null and alternative hypotheses of White’s test for heteroskedasticity
test. Hot Ervers ave howmoshedapire

@ Wt Errvers st hiferochedastie

~(b) Using a 5% level of significance, does it appear that the OLS regression is
violating the assumption of homoskedasticity of the errors of the regression? Explain

your answer. 4 e pleferoshedashic /'y TEIF wi'Hh Cross-prodad
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c) State at least two consequences for the Ordinary Least Squares procedure
when heteroskedasticity is present in the errors of the regression model.
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(d) Given the results reported in Computer Output # 2, I want you to tell me what
you think about the statement “Lotsize is a statistically signiﬁcant variable in explaining
the variation of house prices in the data that has been examined.” Support your

conclusion with statistical arguments. £ 4, ew ﬂf ey /7( a%wﬁ ,)l.f.rj- upfe,gj‘,lﬁdan‘h
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In the below space I want you to write out the transformed house price regression

equation that you would apply Ordinary Least Squares to in order to produce the

Weighted Least Squares estimates of the coefficients of the house price equation.
O, :
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(a)Write down the autoregressive part of the ARDL model.
® gt Rt
(b)Write down the distributed lag part of the ARDL model.
@ PPkt Xy
(c) In order for the above regression equation to be balanced, what do we
require? g} bofh G and Xp 4% I(0) Trat /S 1¢ bl Xy Yoh uew
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(d) If the equation is not balanced, yet we go ahead apply OLS to the equation
@ anyway, what is likely to be the result? T ncewe ot shatiihica / S chp .
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(e) How do we know if the above equation is “dynamically complete?”
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COMPUTER OUTPUT # 1

SAS CODE:

data gpa3;
set gpa3;
female x_sat = female*sat;
female x hsperc = female*hsperc;
female x_tothrs = female*tothrs;

proc reg data=gpa3;

model cumgpa = female sat hsperc tothrs female_x_ sat female_x_ hsperc
female x tothrs;

model cumgpa = sat hsperc tothrs;

run;
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The SAS System

The REG Procedure

Model: MODEL1

Dependent Variable: cumgpa

Number of Observations Read
Number of Observations Used

Source DF
Model i
Error 724
Corrected Total 731
Root MSE
Dependent Mean
Coeff Var
Variable DF
Intercept 1
female 1
sat 1
hsperc 1
tothrs 1
female_x_sat 1
female_x_hsperc 1
female_x_tothrs 1

Analysis of Variance

Sum of
Squares

181.58941
534.30915
715.89856

0.85907
2.08086
41.28421

Parameter Estimates

Parameter
Estimate

1.21398
-1.11364
0.00061131
-0.00597
0.01030
0.00112
0.00005076
0.00556

732
732
Mean
Square F Value
25.94134 35.15
0.73800
R-Square 0.2537
Adj R-Sqg 0.2464
Standard
Error t Value
0.26483 4.58
0.52854 e ein b
0.00023503 2.60
0.00178 -3.36
0.00109 9.43
0.00050003 2.23
0.00410 0.01
0.00207 2.69

20:20 Thursday, April 20, 2006

Pr > F

<.0001

Pr > |t

O OO0 A OOO A

.0001
.0355
.0095
.0008
.0001
.0258
.9901
.0074

1



The SAS System

The REG Procedure

Model: MODEL2
Dependent Variable: cumgpa

Number of Observations Read
Number of Observations Used

Sum of
Squares

168.53366
547.36490
715.89856

0.86711
2.08086
41.67060

Source DF
Model 3
Error 728
Corrected Total 731
Root MSE
Dependent Mean
Coeff Var
Variable DF
Intercept 1
sat 1
hsperc 1
tothrs 1

Analysis of Variance

Sq

56.1
07

R-Squar
Adj R-S

Parameter Estimates

Parameter
Estimate

0.92911
0.00090283
-0.00638
0.01198

Standard
Error

0.22855
0.00020787
0.00157
0.00093138

20:20 Thursday, April 20, 2006

732
732
Mean
uare F Value Pr > F
7789 74.72 <.0001
5187
e 0.2354
q 0.2323
t Value Pr > |t
4.07 <.0001
4.34 <.0001
-4.07 <.0001
12.86 <.0001

2



CM})qu (Qu'f'qu' # 2

Dependent Variable: PRICE
Method: Least Squares
Date: 12/10/03 Time: 16:15
Sample: 1 88

Included observations: 88

Variable Coefficient  Std. Error t-Statistic Prob.
C -21.77031 29.47504 -0.738601 0.4622
LOTSIZE 0.002068 0.000642 3.220096 0.0018
SQRFT 0.122778 0.013237 9.275093 0.0000
BDRMS 13.85252 9.010145 1.537436 0.1279
R-squared 0.672362 Mean dependent var 293.5460
Adjusted R-squared 0.660661 S.D. dependent var 102.7134
S.E. of regression 59.83348 Akaike info criterion 11.06540
Sum squared resid 300723.8 Schwarz criterion 11.17800
Log likelihood -482.8775 F-statistic 57.46023

Durbin-Watson stat 2.109796 Prob(F-statistic) 0.000000




Dependent Variable: PRICE
Method: Least Squares
Date: 12/07/03 Time: 17:39
Sample: 1 88

Included observations: 88

White Heteroskedasticity-Consistent Standard Errors & Covariance

Variable Coefficient  Std. Error t-Statistic Prob.
C -21.77031 37.13821 -0.586197 0.5593
LOTSIZE 0.002068  0.001251 1.652283 0.1022
SQRFT 0.122778  0.017725 6.926707 0.0000
BDRMS 13.856252  8.478625 1.633817 0.1060
R-squared 0.672362 Mean dependent var 293.5460
Adjusted R-squared 0.660661 S.D. dependent var 102.7134
S.E. of regression 59.83348 Akaike info criterion 11.06540
Sum squared resid 300723.8 Schwarz criterion 11.17800
Log likelihood -482.8775 F-statistic 57.46023
Durbin-Watson stat 2.109796 Prob(F-statistic) 0.000000




White Heteroskedasticity Test:

F-statistic 5.386953 Probability 0.000010
Obs*R-squared 33.73166 Probability 0.000100
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 04/20/06 Time: 20:51
Sample: 1 88
Included observations: 88
Variable Coefficient Std. Error t-Statistic Prob.
C 15626.24 11369.41 1.374411 0.1733
LOTSIZE -1.859507 0.637097 -2.918719 0.0046
LOTSIZEA2 -4 98E-07 463E-06 -0.107498 0.9147
LOTSIZE*SQRFT 0.000457 0.000277 1.649673 0.1030
LOTSIZE*BDRMS 0.314647 0.252094 1.248135 0.2157
SQRFT -2.673918 8.662183 -0.308689 0.7584
SQRFTA2 0.000352 0.001840 0.191484 0.8486
SQRFT*BDRMS -1.020860 1667154 -0.612337 0.5421
BDRMS -1982.841 5438.483 -0.364595 0.7164
BDRMS*2 289.7541 758.8303 0.381843 0.7036
R-squared 0.383314 Mean dependent var 3417.316
Adjusted R-squared 0.312158 = S.D. dependent var 7094.384
S.E. of regression 5883.814 Akaike info criterion 20.30444
Sum squared resid 2.70E+09 Schwarz criterion 20.58596
Log likelihood -883.3955 F-statistic 5.386953
Durbin-Watson stat 2.052712 Prob(F-statistic) 0.000010
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Table 3 Right-Tail Critical Values for the F-Distribution :

Upper 5% Points
v, 1 2 3 e N 6 7 8 9 TR RRE I R T 30 40 60 120 e

16145 199.50 215.71 224.58 230.16 233.99 23677 23888 240.54 241.88 243.91 24595 248.01 249.05 250.1 251.14 2522 25325 25431
1851 19.00 19.16 1925 1930 1933 1935 1937 1938 1940 1941 1943 1945 1945 1946 1947 1948 1949 1950
10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53
771 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 5.77 5.75 5.72 5.69 566  5.63
6.61 3.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 474 468 ~4.62 4.56 . 4.53 450 446 4.43 440 437
5.99 5.14 476  4.53 4.39 4.28 4.21 4.15 4.10 4,06 4.00 3.54 3.87 3.84 3.81 3.77 3.74 370 - X657
5.59 4.74 435 412 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 3.41 3.38 3.34 3.30 327 3.23
532 4.46 4.07 3.84 3.69 3.58 3.50 3.44 339 3.35 3.28 3.22 315 3,12 3.08 3.04 3.01 2.97 293
3.12 4.26 3.86 3.63 348 3.37 329 3.23 3.18 3.14 3.07 3.01 294 290 2.86 2.83 2.79 2.75 2.71
4.96 4.10 3.71 348 333 322 3.14 3.07 3.02 2.98 2.91 2.85 2,77 2.74 2.70 2.66 2.62 2.58 2.54
4.84 3.98 339 336 3.20 3.09 3.01 2.95 2.50 285 2.79 272 2.65 2.61 257 2.53 2.49 245 2.40
4.75 3.89 3.49 3.26 331 3.00 2.91 2.85 2.80 275 2.69 2.62 2.54 2.51 247 243 2.38 2.34 2.30
4.67 3.81 3.41 3.18 3.03 292 2.83 277 2.71 2.67 260 253 2.46 2.42 238 2.34 2.30 225 2.21
4.60 3.74 334 311 2.96 2.85 2.76 270 2.65 2.60 253 246 2.39 2,35 231 2.27 222 2.18 213
4.54 3.68 329 306 2.90 279 271 2.64 2.59 2.54 248 2.40 233 229 225 2.20 2.16 2n 2.07
4.49 3.63 3.24 301 2.85 2.74 2.66 2.59 2.54 2.49 242 235 2.28 224 219 2.15 2.11 2.06 2.01
4.45 3.59 320 296 2.81 2.70 2.61 2.35 249 245 2.38 2.31 2.23 2,19 215 2.10 2.06 2.01 1.96
4.41 3.55 3.16 293 277 2.66 2.58 2.51 2.46 241 2.34 237 219 2.15 211 2.06 2.02 1.97 1.92
4.38 3.52 3.13 2.90 2.74 2.63 2.54 248 242 2.38 2.31 233" <216 ik | 2.07 2.03 1.98 1.93 1.88
4.35 3.49 3.10 2.87 27 2.60 251 245 239 2.35 2.28 2.20 212 2.08 2.04 1.99 1.95 1.90 1.84
4.32 3.47 3.07 284 2.68 2.57 249 242 237 232 225 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.81

4.30 3.4 3.05 2.82 2.66 2.55 2.46 2.40 234 2.30 2.23 2.15 2.07 2.03 1.98 1.94 1.89 1.84 1.78
4.28 3.42 3.03 2.80 2.64 2.53 2.44 237 2.32 2.27 2.20 2.13 2.05 2.01 1.96 1.91 1.86 1.81 1.76
4.26 3.40 3.01 2.78 2.62 2.51 242 2.36 2.30 225 2.18 2.11 2.03 1.98 1.94 1.89 1.84 1.79 173
424 3.39 299 276 2.60 249 2.40 2.34 2.28 2.24 216 209 2.01 1.96 1.92 1.87 1.82 1.7% 1.71
423 3.37 2.98 2.74 2.59 247 2.39 232 2.2 222 213 247 199 % 195 1.90 1.85 1.80 1.75 1.69
4.21 335 2.96 273 257 2.46 237 231 225 2.20 213 2.06 1.97 1.93 1.88 1.84 1.79 LTS 1.67
4.20 334 2.95 27 2.56 245 2.36 2.29 2.24 2.19 212 204 1.96 1.91 1.87 1.82 1.77 171 1.65
4.18 333 293 2.70 2.55 243 2.35 2.28 222 2.18 210 203 1.90 1.85 1.81 375 1.70 1.64

1.94 5 d
417 332 292 269 2,53 242 2.33 2.27 2.21 2.16 2.09 2.01 1,93 1.89 1.84 1.79 1.74 1.68 1.62
4.08 323 2.84 2.61 2.45 2.34 225 2,18 2.12 2.08 2.00 1.92 1.84 L.79 1.74 1.69 1.64 1.58 131
4.00 3.15 276 253 2.37 225 217 2.10 2.04 1.99 192 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39
3.92 3.07 2.68 2.45 2.29 2.18 2.09 2,02 1.95 1.91 1.83 175 1.66 1.61 1.55 1.50 1.43 1.35 =
3.84 3.00 2.60 237 221 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.52 146. 1.39 1.32 1.22 1.00.

Source: This table was generated using the SAS® function FINV. v, = numerator degrees of freedom; v, = denominator degrees of freedom.
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