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1. Consider nominal gasoline prices in the United States (dollars per gallon) and nominal U.S. GDP (in billions
of dollars) from 1990-2014:
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(a) Define stationarity and why we are concerned with stationarity in time serics models.

(b) How would you characterize the stationarity of the variables in the graph above without usi
statistics?

g formal test

(c) Consider the following Dickey-Fuller test statistics on the levels and differences of the variables:

Variable Levels  First Differences Second Differences
Gas Prices 0.460 -83.81
Nominal GDP_ 0.959 -16.57 -1

The critical values for the Dickey-Fuller tests are: -2.602 at the 1% level, -1.95 at the 5% level.

What do the tests indicate about stationarity of these two variables? Be explicit about how you come to
your conclusions.

(d) A colleague suggests that the high price of gasoline caused the growth of GDP during this period. Explain,
with an cquation, how you would test whether gasoline prices “cause™ nominal GDP.
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1. A realtor took a sample of 30 house sales and tried to fit a model to the sale prices of the houses as a function
of the following variables.

Tax | Property tax in thousands of dollars
Age Ago of the house in years
Bed Number of bedrooms

Bath

Number of bathrooms
Space

Living space in thousands of square feet
Lot Lot size in thousands of square feet

The response variable was the sale price of the house in thousands of dollars.

(a) Write out the theoretic multiple regression model with the appropriate assumptions for the random
crrors. [4 points]

(b) Here is a partial ANOVA Table from fitting this model. Find the missing valucs a, b, ¢, d, <, fand g. [7
points]

Source of Variation

D.F. | Sum of Squares | Mean Square | F

Nodel 0 a [ 1261 [

Error D < | i [ -
Total (Corrected) | _© [ [
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(¢) State the null and alternative hypothesis that the F Value is testing. Give the conclusion of the test for

this fitted model at @ = .05. [4 points]

(d) Find R and R2,;14- [4 points]

(<) Here is another ANOVA Table which uses only the two variables taxes and number of bedrooms to

predict the sale price of a house.

Source of Variation | D.F. | Sum of S Mean Square F
Model 2 636.5: 14.08
Error 27 194.98

Total (Corrected) 29 831.51

One wishes to compare whether there exists any significant difference between this model and the previous

complete model. State carcfully the null and alternative hypotheses. Calculate the appropriate test statistic.
Use the attached F table to find the rejection region and state your conclusion. Sct o= .05. [6 points]
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‘onsider the following regression results that relate the first-day percentage change between
open and closing price for 2,189 Initial Public Offerings in the United States to the opening
price measured in dollars (openpr) and dummy variables for the mumber of outside ratings
the TPO had received (the omitted category in having a single outside rating):

Number of obs = 2189

|
= F( 5, 2183) = 290.36
Model | 68.6961371 5 13.7392274 Prob > F = 0.0000
Residual | 103.295462 2183 .047318123 R-squared = 0.3994
————————————— e Adj R-squared = 0.3980
Total | 171.991599 2188 .078606764 Root MSE = .21753

firstdaypctch | Coef.
_____________ A i
openpr |  .0121873  .0006325 0.000 .0109469  .0134277
|
nunratings |
2 | .0464246 .0120855  3.84  0.000 0227244 .0701249
3 | .1372105 .0130128  10.54 0.000 1116918 .1627292
4 | .386697 .0336057  11.51 0.000 .3207945 4525995
5 | .7981302 .0800507  9.97  0.000 .6411468  .9551137
|
cons | -.1256717 .0100912 -12.45 0.000  -.1454611  -.1058822

(a) A critic is concerned that the dependent variable is non-stationary. Define non-stationarty,
why it might be important, and describe a test for non-stationarity.

(b) What is the t-stat for the variable openpr

(¢) What is the interpretation of the F(5,2183) = 200.36? Be very specific.
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(d) Describe carefully what the panel in the upper left corner reports.
(e) An outside critic suggests that it is obviuos that having more outside ratings of an IPO is

better and therefore it should be mandated. How would you respond to this suggestion?
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A data from the 1990 Census for 26 randomly selected Metropolitan Statistical Areas(msa) were
discussed. Of interest were factors potentially associated with the rate of owner occupancy of
housing units. The following three variables were included in the data set:

Ownerocc: Proportion of housing units that are owner-occupied.
Owncost:  Median selected monthly ownership costs;
Urban:  Proportion of population living in urban areas.

One additional variable z is defines as 1 if proportion of population living in urban areas > 0.75
otherwise 0.

(1) Define a single multiple regression model with interaction. (You will choose ownerocc as the
response, owncost and z as the predictors.)

(2) Write down the fitted regression line for ownerocc vs owncost when z=0 and when z=1.

(3) Does the effect of owneroce on the owncost depend on the value of z? Set up the appropriate
null and alternative hypotheses, and report test statistic, P-value (or rejection region) and final
decision with @ = .05.

(4) Assume that the interaction is not significant, can you test whether owneroce significantly
differ from the two status of urban conditions. Set up the appropriate null and alternative
hypotheses, and report test statistic, P-value (or rejection region) and final decision with &

.05.

(5) Assume that the interaction is not significant, can you test whether owncost is a significant
factor for ownerocc. Set up the appropriate null and alternative hypotheses, report test statistic, P-
value (or rejection region) and final decision with & = .05.
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data ql;
infile "C:\Users\wzhou2\Dropbox (UNC Charlotte)\courses\8110\data\ch08q14.txt";
input msa $ ownerocc owncost urban;

Do i=1 To _N_ ; If urban >= .75 then z=1; else z=(

oz=0wncost*z;

end;

proc reg data=q1; :
model owneroce=owncost z 0z;
run;

proc reg data=ql;
model ownerocc=owncost ;
run;
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Parameter Estimates.

Analysis of Variance. Parameter | Standard
Variable |DF ~ Estimate|  Error
Sumof | Mean
Source DF Squares| Square FValue Pr>F| Intercept 1/ 7879344 951870
Model 3 21413496 7139832 406 00194 owncost 1  -0.01549  0.01526
Error 22 386.76658 | 17.58030 z 1 594966 1043029
Corrected Total | 25 60096154 oz 1000327 001643
Analysis of Variance Parameter Estimates
Srocy| Lo Parameter | Standard
Source DF Squares| Square FValue Pr>F  variable DF ate | Eror
Model 2 21349860 10674930 634 00064 oo’ 1 770s4s3 370085
Error 23 367.46204 | 16.84621 | Towncost | 1| 0.01267| 0.00853
Corrected Total | 25 60096154 | PP pp—
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Suppose you and a coauthor are trying to estimate the causal effect of obtaining a college degree
on future earnings. Your coauthor runs the following regression:

In(Earnings,) = B, + f2CollDeg, + u;

where Earnings,=earnings per year in $1000’s and CollDeg, = 1 if the individual has earned a
college degree and 0 otherwise.

(n) Her estimate of A2 is 10.5 What is the interpretation of this coefficient? Be precise.

(b) The 95% confidence interval for s is [6.5,14.5]. Is 4y statistically different from 07 Explain.

(c) Do you think she has successfully estimated the causal effect? Explain?

(d) Suppose you were skeptical in part (c), and in response, she suggests using instrumental
variables to deal with your skepticism. She suggests using the individual’s parents’ income as
an instrument for Coll Deg;. Do you think this a valid instrument? (i.e. is it likely to satisfy
the two assumptions?) Explain, and be sure that you are clear about what the assumptions
are and whether it satisfies each of the two assumptions in your answer.

(e) Now, suppose she suggests a second instrument: CollOpen,. Where CollOpen, = 1 if a new
college opened within 15 miles of the individual when they were between ages 10 and 20 and
0 otherwise. Do you think this a valid instrument? Explain.

(f) You have two potential instruments, so you decide to run a test of overidentifying restrictions.
You get that J = 11.5 What does this tell you about your potential instruments?




