Economics 113 Professor Spearot

Introduction to Econometrics

Fall 2012 # Midterm 3

Name D

Midterm 3 —60 Points

You must answer all questions. Please write your name on every page. The exam is closed book and closed notes. You
may use calculators, but they must not be graphing calculators. No cell phones. Do not use your own scratch paper.

You must show your work to receive full credit

I have neither given nor received unauthorized aid on this examination, nor have I concealed any similar misconduct by
others.
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Suppose that you wish to predict light truck prices as a function of a few basic characteristics:
log( price) = B, + B log(weight) + B,log(length) + B log(width) + B, log(cyl) + u

Here, price is measured in dollars, weight is measured in pounds, length and width are measured in inches, and ¢y/ is the
number of cylinders in the engine. The results from estimating this equation are below:

Source | 55 daf M5 Number of obs = 3297
————————————— - F( 4, 3292) = 499.65
Model | 90.4147706 4 272.603692¢ Prob > F = 0.0000
Residual | 148.927025 3252 .045239072 R—-squared = 0.3778
————————————— e bbb Adj R-squared = 0.3770
Total | 239.341795 32%96 .072615836 Root MSE = ,21269
logprice | Coef 5td. Erx t P>t [95% Conf. Interwvall]
_____________ +_____HH_——————————————————————————————————.—--__.....__._.__..__.._._-—.._.___._____
logweight | 1.091328 .0322143 p9.9.0.99.:9:9:9:0.0.9.9.9:4.4:9.:0.9.9.9.¢4.9.9.9.0.9.4.:4.9.0.9.6.9.9.0.9.9 4
loglength | -.173286 .0357808 1.9:9:9.6:6:9.8:9.0.0:4:0.8:0:9.0.6.0.4:0.9.4.00.0.6 $.6.958:00.065'4 04
logwidth | -1.001126 .0807677 ).:9.:9:9.9.9.0.9.0.0.0.9.900.0.090.98.0.90.00.90.0.0004.00.099.0.0.0.4
logeyl | .0428736 .025818 ). 9.9.9:9.9.:9.9.9.9.0.9:9.9.8.0.9.0:9.0.0.9.90.9.9.0.0.9.9.9.9.0.99.9.9.6.9.¢
~cons | 5.542887 L2TT4355 4000689006068 00.0668 0066040800940 055994

a.) Using the 95% confidence level, test whether the coefficient on log(cyl) is significantly different from zero. Please
state your null and alternative hypotheses, and briefly interpret the result. (10 Points)
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b.) Suppose I claim that the elasticity of price within respect to width is not equal to -1. ‘What is the probability that
I’m wrong? (10 Points) '
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¢.) Suppose I claim that B, + B8, =0. Please state a null and alternative hypotheses that can test this claim, and derive an
equation that allows me to test the null against the alternative. Show your work!! (10 Points)
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d.) T decide that I'm adding too many variables in predicting the vehicle price. Instead I estimate
log{ price) = By + Bylog(length) + B,log{cyl) + u

The results from estimating this equation are below:

Source | - 85 af MS Number of obs = 3297
————————————— e F{ 2, 329%4) = 309.32
Model | 37.81615876 2 18.9080788 Prob > F = (.0000
Residual | 201.66028 3294 .061127699 R-sqguared = 0.1579
————————————— o Adj R-squared = 0.1574
Total | 239.476438 3297 .072546634 Roct MSE = .24724
logprice | Coef Std. Err t P>t [95% Conf. Intervall
_____________ o e e e e R e e ——— —
loglength | .3153531 .0362388 )0:0.9:0.0.9.9:0:0:0.0.99.99:9.9.9:9:4.4.9.9.9.9:9.9.4.9.9.9.9.9.0.9.9.9 4
logeyl | .4304159 .0246745 00040000060 800:0.0:9.9.089.0.0.9.0.9.9.0.0.0.9.9.9.9.9.9.9.4

_cons | 7.38903 .1782998 )9:9.9:9.9°9.9.9.6.0.90.9:0.9.¢.9:9.9.0.9:9.0.9:0.9.9.9.99.9.0.9:0.0.0.9.0.4

Ts this model preferred to the model in ‘a’? Please test this at the 95% level, stating your null and alternative

hypotheses. Show your work!!! (10 Points) 6 5
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e.} I'm having second thoughts about using logs, and instead estimate the following:
price= By + Byweight + Byeyl+ Byltr +u-

Where the additional variable /7 is the liters displacement by the engine. The results are below:

Source | 58 df MS Number of obs = 3298
————————————— e F{ 3, 3294) = 485.49
Model | 3.2852e+10 3 1.0951le+l0 Prob > F = 0.0000
Residual { - 7.4300e+10 3294 22556107.4 R-squared = 0.3066
————————————— i ettt Adj R-squared = 0.3060
Total § 1.0715e+11 3297 3249%8013.2 Root MSE = 4749.3

price | Coef. 5td. Err. : t P>t [95% Conf. Intervall]
_____________ +______._..——____h_-—--—————————————___._....__-.._.-—____________...,.Hm,.-——_________
weight | 4.01249% .134814 V9.0, 0.0.0.0:09.0:0.:9:9.9.9.9.0.9.9.4.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.4

cyl | 447 .3331 117.2983 PO 6.0.6.0:0:6:09.8:0.8.9.9.0.9.0.9.9:9.0.0.9.9.9:0:0:0:0:4.9.9.94.9.9.6 ¢

ltr | -635.1207 114.4063 )0.0:0:9.9:90.0.90.909.9.9.6.9.9.9.9.9.9.9.9.9:9.9.9.9.0.0.9.9.9.9.9.9.9.9.4

cons | 3137.1¢6 573.5268 1 9.:4:0.9.9:9:0:0.0:90.9.¢:3.0.0.0.9.:0:0.9.0.6.0.9.0.49:9:0.0:9.9.9.0.0.9.0 ¢

Please construct a 90% confidence interval for the coefficient on weight. Please interpret this confidence interval.
(10 Points)
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f.) Finally, after generating the new variables, I run the following regression:

price = 3, + B3, (weight = 5000) + 3, (cyl - 8) + B, (Iltr -54) + u

The results are below:

Source | S5 af MS Number of obs = 3298
————————————— o e F{ 3, 3294} = 485.49
Model | 3.2852e+10 3 1.0951e+10 Prob > F = 0.0000
Residual | 7.4300e+10 3294 22556107.4 R-squared = 0.3066
————————————— e e — ——mm Adj R-squared = 0.3060
Total | 1.0715e+11 3297 32499913.2 Root MSE = 4749.3

price | Coef Std. Err t P>|t! [85% Conf. Interwvall
————————————— e e R T T e i e
weight - 5000] 4.012499 .134814 ENO9 96000006 9.0.0.08.0.0.9.9.09.0.9.9:0.99:9.9.4.9.4:9.9.9.9:9.4
cyl - 8 | 447 .3331 117.2983 ):0.0.4:0.09.9.9.9.9.9.0.9.0.9:6.9.60.9.9.9.9.9.9.9.9.9.0.0.90.0.0.9.0.9.0.9.4

ltr - 5.4 | -635.,1207 114.4063 15.9:9°6.6.4.0:0:0.0.0.0.00.8.90.0.0.0.6.0.0:0.0.4:0.9.0.0.9.8.9.0.9.4.9.9.9:4
_cons | 23348.67 124.849%4 ):0.0:90.0.0:9.06.0.0.9:0.8.009.:0.0.0:9.9.9.9.9.6.9:9:4.0:0.0:0.0.0.9.0.0.4

Please construct a 95% confidence interval for the constant. Please interpret this confidence interval. (10 Points)
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