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1. (5 points) Suppose a mutual fund has an annual rate of return that is approximately normally distributed with mean 10% and standard deviation 4%.

Find the probability that your annual rate of return will be negative. 

2. (5 points) A large city’s public high schools use a competitive admissions system, requiring applicants to take a standardized exam and giving placement preference based on the results.

Here are summary statistics for a random sample of 510 exam-takers, broken up by gender:
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	Females:
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Perform a hypothesis test at the 5% significance level to determine whether there is statistical evidence that males score higher than females. 

3.  (5 points) In a poll of 1000 persons, you find that 44% of the respondents state that they are in favor of a land tax.  Build a 95% confidence interval for the percentage of the population that is in favor of the land tax.  

4. (5 points) Using a random sample, we estimate the following relationship between the median house price in a community and the pollution (nox for nitrous oxide):  
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 Knowing that polluted neighborhoods tend to be where poor people live, whose houses are often in poor conditions, is 
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 biased, and if you think it is biased, is it biased upward or downward? Why? 

(Give a very precise argument for the direction of the bias if you think there is any.)

5. (15 points) In order to estimate the following model of emission by power plants:
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you collect information from 250 firms on carbon dioxide emission (CO2), their level of production (Q), and a dummy variable that is equal to 1 for firms whose generator is older than 15 years (OLD) and zero otherwise.  The estimated equation is the following:
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a.  What is the economic interpretation of the true parameters 
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b.  Construct a 95% confidence interval for 
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. Give an interpretation.

c.  Test the hypothesis 
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 at the 5% significance level. What is the economic interpretation of your result?

6. (15 points) Using data for the US gasoline market between 1960 and 1999, we estimated the following model:

regress lng lninc lnpriceg lnprice lnprnewcar lnprusedcar lnpricebus

      Source |       SS       df       MS              Number of obs =      40

-------------+------------------------------           F(  4,    35) =  440.79

       Model |  2.14671037     4   .30667291           Prob > F      =  0.0000

    Residual |  .019480675    35  .000695738           R-squared     =  0.9910

-------------+------------------------------           Adj R-squared =  0.9888

       Total |  2.16619104    39  .061891173           Root MSE      =  .02638

------------------------------------------------------------------------------

         lng |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

       lninc |   1.692181   .2154954     7.85   0.000     1.250759    2.133604

    lnpriceg |  -.2325466   .0595617    -3.90   0.001    -.3545532   -.1105399

  lnprnewcar |   -.233414   .1795357    -1.30   0.204    -.6011761    .1343482

 lnprusedcar |  -.0597329   .0693655    -0.86   0.396    -.2018216    .0823558

       _cons |  -3.957868   2.581538    -1.53   0.136     -9.24591    1.330174

------------------------------------------------------------------------------

where: 
lng = log(total US gasoline consumption per capita)

lninc = log(income per capita)

lnpriceg = log(gasoline price)

lnprnewcar = log(price of new cars)

lnprusedcar = log(price of old cars)

a.  Suppose the government imposes a tax on gasoline that induces a price increase of 15%. What would be the effect on gasoline consumption?

b. Is the consumption of gasoline influenced by the price of new cars or the price of used cars, when you consider them one at a time?  Justify your response.

We now estimate the model without the prices of new or used cars.

. reg lng lny lnpg lnpop lnpn

      Source |       SS       df       MS              Number of obs =      40

-------------+------------------------------           F(  2,    37) =  629.99

       Model |  2.13986669     2  .534966673           Prob > F      =  0.0000

    Residual |  .026324354    37  .000849173           R-squared     =  0.9878

-------------+------------------------------           Adj R-squared =  0.9863

       Total |  2.16619104    39  .061891173           Root MSE      =  .02914

------------------------------------------------------------------------------

         lng |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

       lninc |    2.13019    .148784    14.32   0.000     1.826743    2.433637

    lnpriceg |  -.1528558   .0535811    -2.85   0.008    -.2621352   -.0435763

       _cons |  -5.605895   2.165544    -2.59   0.015    -10.02255    -1.18924

------------------------------------------------------------------------------

c.  Comparing the two estimated models, would you say that the consumption of gasoline is influenced by the prices of cars, new or used, considered together?  (Do a joint test of significance on the two parameters).
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