Problem 1 [10 points]
 
i. [image: ]
 where N=935 and = 0.27

ii. [image: ] = 5.97 + 0.06educ where N=935 and =0.0974

iii. [image: ] = 5.66 + 0.04educ + 0.006IQ where N=935 and =0.13


iv. To verify that 

Take = 0.04 (from regression in iii.) and = 0.01 (from regression in iii.) multiplied by= 3.53 (from regression in i.). We then get 0.04 + (0.01 x 3.53) = 0.07


Problem 2 [20 points]
i. = 0.95 + 0.11prpblck + 0.00income where N = 401  = 0.06

[image: ]
The coefficient on prpblck is 0.11. Therefore, when prpblck increases by 1, the price of a  increases by 11 cents.

ii. If prpblck increases by of 0.10 is predicted to increase the price of a soda by 0.1149 × 0.10 = 0.01149.  So, there is not a big economical change with an increase of 10 in the percentage of individuals who are black in a zip code. 
iii. To compare the estimate for the coefficient of prpblck from [i] with that of a simple regression of psoda on prpblck, we can estimate that the discrimination effect is remarkably smaller when income is excluded from the regression. 
[image: ]



iv. The result of the OLS model is:

[image: ]

v. Since prpblck is already a proportion, we can assume that if prpblck increases by 0.20, the price of soda is estimated to increase by 0.12  x 0.20 = 0.024 = 2.4 percent. 

Problem 3 [15 points]
If we were to omit the variable avgabil from the equation, we would get:
 avgprod =  
[bookmark: _GoBack]The likely bias on B1 from a simple regression of avgprod on avgtrain is likely to be negative because the correlation between avgtrain and avgabil is negative due to those workers with lower ability require need more training. But avgabil can affect avgprod positively when are higher ability workers, which increases production.
Therefore, since the relationsuip between the omitted variable (avgabil) and avgtrain is negative and the effect of the omitted variable on avgprod is positive, the overall sign of the bias is expect to be negative
corr(avgabil, avgtrain) < 0 
δ1 < 0 
β2 > 0 

Problem 4 [15 points]
i. The probable signs of the regression coefficients are:
< 0 because there would be more pollution in lower housing neighbor hoods, as people who would purchase higher value homes would not want to live in polluted area and would pay more to be in a less polluted area
 > 0 because people will pay high home value to for space, therefore more rooms will require more space
ii. Log (nox) and room may ne negatively correlated because if we assume that lower quality houses/neighborhood have less rooms, then log(nox) and rooms are negatively correlated when poorer neighborhood have more pollution 
iii. Since  > 0 and cov [rooms,log(nox)] < 0, there is a downward bias. 
Problem 5 [10 points]
i. , where N=136 and 


[image: ]

ii. The predicted ceteris paribus difference in starting salary for schools with a median GPA different by 1 point is 24.8% 
iii. The difference in ranking of 20 worth in terms of predicted salary is = 20 (0.033) (100) = 6.6% 

Problem 6 [10 points]
i. The main objective of the paper is to present how the introduction of the E-ZPass toll collectors which reduces both traffic congestion and vehicle emissions near highway toll plaza reduces prematurity and low birth weight amount mother within 2km of the highway toll plazas. The policy change used by the author is that traffic congestion contributes significantly to poor health amont infants. 
ii. The author can credibly identify the effects of traffic congestion on infant’s health because when there is less traffic congestion, the vehicles emit less emissions, therefore infants who live closer to the toll plaza with E-ZPass have show reduction in prematurity and low birth weight than those who live 2km from a toll plaza without the E-ZPass. 
iii. The introduction of the E-ZPass has decreased prematurity and low birthday weight among mothers within 2km of a toll plaza by 10.8 and 11.8, relative to mothers 2-10 km from the toll plaza. 

Problem 7 [10 points]
i. The effect of the mandatory calorie posting on average calories per transaction is the change in consumers purchase decisions. 
ii. The change in food-related calories decreases average calories per food transaction by 6 percent but there is no effect on purchase of beverage calories. 
iii. It is shown that calorie posting at Dunkin donuts (important competitior of Starbucks) actually have increase starbucks revenue by 3 percent. There is evidence Dunkin Donuts calorie posting have actually made Dunkin Donuts costumers leave and go to Starbucks instead. Also, even with the calorie posting, there is almost no effect on purchases of beverage, which is Starbucks main business. 
iv. Calorie posting = 
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       _cons     5.658288   .0962408    58.79   0.000     5.469414    5.847162
          IQ     .0058631   .0009979     5.88   0.000     .0039047    .0078215
        educ     .0391199   .0068382     5.72   0.000     .0256998      .05254
                                                                              
       lwage        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    165.656283       934  .177362188   Root MSE        =    .39332
                                                   Adj R-squared   =    0.1278
    Residual    144.178339       932  .154697788   R-squared       =    0.1297
       Model    21.4779447         2  10.7389723   Prob > F        =    0.0000
                                                   F(2, 932)       =     69.42
      Source         SS           df       MS      Number of obs   =       935



. regress lwage educ IQ
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       _cons     .9563196    .018992    50.35   0.000     .9189824    .9936568
      income     1.60e-06   3.62e-07     4.43   0.000     8.91e-07    2.31e-06
     prpblck     .1149882   .0260006     4.42   0.000     .0638724    .1661039
                                                                              
       psoda        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    3.15401715       400  .007885043   Root MSE        =    .08611
                                                   Adj R-squared   =    0.0595
    Residual    2.95146493       398  .007415741   R-squared       =    0.0642
       Model    .202552215         2  .101276107   Prob > F        =    0.0000
                                                   F(2, 398)       =     13.66
      Source         SS           df       MS      Number of obs   =       401



. regress psoda prpblck income
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       _cons     1.037399   .0051905   199.87   0.000     1.027195    1.047603
     prpblck     .0649269    .023957     2.71   0.007     .0178292    .1120245
                                                                              
       psoda        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    3.15401715       400  .007885043   Root MSE        =     .0881
                                                   Adj R-squared   =    0.0156
    Residual    3.09700668       399  .007761922   R-squared       =    0.0181
       Model    .057010466         1  .057010466   Prob > F        =    0.0070
                                                   F(1, 399)       =      7.34
      Source         SS           df       MS      Number of obs   =       401



. regress psoda prpblck
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       _cons     -.793768   .1794337    -4.42   0.000    -1.146524   -.4410117
     lincome     .0765114   .0165969     4.61   0.000     .0438829    .1091399
     prpblck     .1215803   .0257457     4.72   0.000     .0709657    .1721948
                                                                              
      lpsoda        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    2.87875005       400  .007196875   Root MSE        =     .0821
                                                   Adj R-squared   =    0.0634
    Residual    2.68272938       398  .006740526   R-squared       =    0.0681
       Model    .196020672         2  .098010336   Prob > F        =    0.0000
                                                   F(2, 398)       =     14.54
      Source         SS           df       MS      Number of obs   =       401



. regress lpsoda prpblck lincome
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       _cons     8.343226   .5325192    15.67   0.000       7.2897    9.396752
        rank    -.0033246   .0003485    -9.54   0.000     -.004014   -.0026352
       lcost     .0375538   .0321061     1.17   0.244    -.0259642    .1010718
     llibvol     .0949932   .0332543     2.86   0.005     .0292035     .160783
         GPA     .2475239    .090037     2.75   0.007     .0693964    .4256514
        LSAT     .0046965   .0040105     1.17   0.244    -.0032378    .0126308
                                                                              
     lsalary        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    10.3763518       135  .076861865   Root MSE        =    .11241
                                                   Adj R-squared   =    0.8356
    Residual    1.64272974       130  .012636383   R-squared       =    0.8417
       Model    8.73362207         5  1.74672441   Prob > F        =    0.0000
                                                   F(5, 130)       =    138.23
      Source         SS           df       MS      Number of obs   =       136



. regress lsalary LSAT GPA llibvol lcost rank
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       _cons     53.68715   2.622933    20.47   0.000     48.53962    58.83469
        educ     3.533829   .1922095    18.39   0.000     3.156616    3.911042
                                                                              
          IQ        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    211627.459       934  226.581862   Root MSE        =    12.904
                                                   Adj R-squared   =    0.2652
    Residual    155346.531       933  166.502177   R-squared       =    0.2659
       Model    56280.9277         1  56280.9277   Prob > F        =    0.0000
                                                   F(1, 933)       =    338.02
      Source         SS           df       MS      Number of obs   =       935



. regress IQ educ
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       _cons     5.973063   .0813737    73.40   0.000     5.813366    6.132759
        educ     .0598392   .0059631    10.03   0.000     .0481366    .0715418
                                                                              
       lwage        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    165.656283       934  .177362188   Root MSE        =    .40032
                                                   Adj R-squared   =    0.0964
    Residual    149.518579       933  .160255712   R-squared       =    0.0974
       Model    16.1377042         1  16.1377042   Prob > F        =    0.0000
                                                   F(1, 933)       =    100.70
      Source         SS           df       MS      Number of obs   =       935



. regress lwage educ
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