Economics 102 A: Analysis of Economic Data
Cameron Fall 2021
Department of Economics, U.C.-Davis

Final Exam (A) Monday December 6

Compulsory. Closed book. Total of 60 points and worth 40% of course grade.
Read question carefully so you answer the question.

Question scores
Question la 1b 1lc 1d le 1f 1g 1h 2a 2b 2¢c 2d 2¢ 3a 3b 3c 3d 3e 3f 3g
Points 1 1 2 2 1 1 1 1 2 2 3 1 2 1 11 2 2 1 2
Question 4a 4b 4c 4d 4e 4f 49  ba 5b 5¢ bd be  Mult Choice
Points 2 2 2 1 1 1 1 2 1 1 2 4 10

Consider data on various characteristics of different models and makes of gasoline-fuelled automo-
biles sold in the U.S. in 1995.

Dependent Variable
mpg = Miles per gallon (a measure of fuel consumption).
lmpg = Natural logarithm of mpg.

Regressors
curbwt = Curb weight (weight of car in pounds with full fuel tank but no passengers or cargo)
hp = Horsepower (a measure of engine power)
torque = Engine torque (in foot pounds)
accel = Acceleration of car (seconds to reach 60 miles per hour)
lcurbwt = Natural logarithm of curbwt
1lhp = Natural logarithm of hp
ltorque = Natural logarithm of torque
dus = 1 if U.S. company and = 0 otherwise
dASTA = 1 if Asian company and = 0 otherwise
dEUR = 1 if European company and = 0 otherwise
Note: dUS+dASIA+dEUR = 1 for all observations.

Use the two pages of output provided at the end of this exam on:
1. Various t critical values.
2. Various descriptive statistics output and correlations for all variables.
3. Three regressions.

Part of the following questions involves deciding which output to use.
You can use the output that gets the correct answer in the quickest possible way.



1.(a) What Stata command will yield a smoothed histogram of hp?

(b) What option of the Stata summarize command will give the symmetry statistic.

(c) Suppose variable hp is approximately normally distributed. What range of values of hp do you
expect 95% of the observations to fall in? Explain.

(d) Perform a test at significance level .05 of the claim that the population mean horsepower
equals 150.
State clearly the null and alternative hypotheses of your test, and your conclusion.

(e) Give the complete Stata command that will give the p-value for your test statistic computed
in part (d).

(f) For the test in part (c) give the probability of making a type 1 error.

(g) If we regressed hp on just one of curbwt, torque and accel, which of these variables would
best explain hp? Explain.

(h) What would R? be if hp was regressed on curbwt? Explain.



2. In this question the regression studied is a linear regression of mpg on hp.

(a) According to the regression results, by how much does fuel consumption change if horsepower

increases by one standard deviation of hp?

(b) Give a 95 percent confidence interval for the population slope parameter.

(c) Give a 99 percent confidence interval for the population slope parameter.

(d) Test the hypothesis at significance level 5% that the population slope coefficient is equal to

—.05.
State clearly the null and alternative hypothesis in terms of population parameters and state your

conclusion.

(e) Predict the conditional mean miles per gallon of a car with sample average horsepower.



3. In this question consider the second regression with mpg the dependent variable.

(a) Provide an interpretation of the coefficient of variable hp.

(b) Provide an interpretation of the coefficient of variable dEUR.

(c) Should the regression also include variable dUS? Explain.

(d) Which regressors are individually statistically significant at 5 percent?

(e) Are the regressors jointly statistically significant at 5 percent in the multivariate regression?
State clearly the null and alternative hypotheses of your test, and your conclusion.

(f) Suppose you wanted to test whether the regressors other than hp are jointly statistically
significant at 5%. Give the complete Stata command.

(g) Which model explains the data better on the basis of goodness of fit, using a measure that
includes a penalty for model size. This model, or the model with just hp as a regressor? Explain.



4. In this question consider the regression where 1mpg is the dependent variable.

(a) What is the impact of acceleration on level of miles per gallon (not log of mpg)?

(b) Provide a meaningful interpretation of the estimated coefficient for 1curbwt.

(c) The cars in this sample are made by 24 distinct manufacturers (Audi, Ford, ..., Volvo). So the
sample includes multiple cars made by the same manufacturer. Do you see any problems in using
this regression and, if so, how would you adjust the analysis.

(d) Do you see any problems in using this regression to predict population mean miles per gallon?
Explain.

(e) Do you see any problems in using this regression if the model error is correlated with variable
1hp? Explain.

(f) Do you see any problems in using this regression if accel is correlated with variable 1mpg?
Explain.

(g) Give the complete Stata command that creates variable 1torque from variable torque.



5. This question has various unrelated parts.

(a) Suppose X = 10 with probability 0.7 and X = 20 with probability 0.3. What is the variance
of X7 Show all workings.

(b) The natural logarithm of GDP in Argentina (measured in US dollars at official exchange rates)
was 25.4 in 2002 and 26.9 in 2012. What was the approximate annual growth rate in Argentinian
GDP over this period?

You are to answer this question in the simplest way possible.

(c) An investment receives a return of 4% per year. Approximately how many years will it take
for the investment to double.

(d) Suppose in a sample the average hourly wage for men equals 24 and the average hourly wage
for women is 21. We regress wage (hourly wage) on an intercept and an indicator variable gender
(equal to one if male and equal to zero if female) yielding estimate wage = b; + by X gender.

Give the values for b; and bs.

(e) Suppose we know that y = 10+ 3z +u where Efu|z] = 0. A sample gives estimates y = 8+ 5.
Consider the observation (z,y) = (3,30). Show any workings.

(i) What is the conditional mean for this observation?

(ii) What is the value of the error for this observation?

(iii) What is the predicted value for this observation?

(iv) What is the value of the residual for this observation?



Multiple choice questions (1 point each)

1. A useful visual tool for finding outlying observations on a variable is
a. kernel density estimate
b. pie chart
c. box chart

d. line chart

2. A key feature of statistical inference on the mean is that

a. X is treated as fixed and p is treated as a random variable

b. X is treated as fixed and p is treated as fixed

>

C. is treated as a random variable and p is treated as a random variable

d. X is treated as a random variable and y is treated as fixed

3. A type 1 error of a statistical test of Hy against H, occurs if we

a. reject Hy given Hy true
b. reject Hy given H, true
c. do not reject Hy given Hy true

d. do not reject Hy given H, true.

4. The Stata command use mydata is used to

a. read in data from a text spreadsheet file mydata.csv
b. read in data from an Excel formatted spreadsheet file mydata.xlsx
c. read in data from a Stata dataset mydata.dta

d. none of the above.

5. The Stata command mean y and the Stata command regress y

a. give the same estimate
b. give the same standard error
c. both a. and b.

d. neither a. nor b.



6. Suppose > . (z;—7)2 =4, > " (y;—y)* =10 and >, (z; — Z)(y; — ) = 20. Then the slope
coefficient from OLS regression equals

a. 0.5

b. 2

c. 2.5

d. 5

e. none of the above.
7. Suppose we obtain model estimates 7; = 2 + 3z; + 22 + 52; where Z = 2 and z = 3. Then the
marginal effect of a change in x evaluated at the mean is

a. less than 4

b. 4 or more but less than 6

c. 6 or more but less than 8

d. 8 or more.

8. A linear regression of the academic performance index (y) for California high schools on various
regressors finds that the most important explanators are

a. socioeconomic background measures such as fraction of students eligible for free meals
b. average educational attainment of parents
c. teacher quality measures such as whether they have teaching credentials

d. none of the above.

9. Suppose we obtain estimates y; = 2 + 3x; and want to both (1) predict E[y|z = 20] and (2)
forecast y|z = 20. Then

a. we use the same estimate for both the prediction and the forecast
b. we use the same standard error for both the prediction and the forecast
c. both a. and b.

d. neither a. nor b.

10. Multicollinearity is a problem that arises when
a. the dependent variable is highly correlated with the regressors
b. the error is highly correlated with the regressors
c. the error is highly correlated with the dependent variable

d. the regressors are highly correlated with each other
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