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Real Stats
Solutions


Chapter 11, Exercise 3

(a) Suppose we try to explain congressional ideology as a function of political party only. Explain how endogeneity might be a problem.
Answer:
Districts that elect Republicans are also likely to be more conservative politically. Hence, it might be the conservatism of the district (an omitted factor in the error term) rather than the party of the representative (the X variable) that could cause a positive association between being in the Republican Party and voting conservatively.

(b) How can an RD model fight endogeneity when we are trying to assess whether and how party affects congressional ideology?
Answer:
An RD model can work under two related stories. In one, we focus on those districts that just failed to elect a Republican compared to those that just barely elected a Republican. These districts should be similar, with the only major difference being the party of the representative. Or we can explain an RD approach here in the sense that by controlling for the assignment variable, we are soaking up any correlation between the assignment variable and the error term, with any bump we find at the discontinuity being plausibly caused by the change in party at the discontinuity.


(c) Generate a scatterplot of congressional ideology against GOP2party and, based on this plot, discuss what you think the RD will indicate. 
Answer:
It looks like there will be a substantial bump at the discontinuity, suggesting party does indeed matter. The assignment variable will likely have positive slope below the cutoff; it’s harder to tell what the slope will be above the cutoff.
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(d) Write down a basic RD model for this question and explain the terms. 
Answer:
iY = i0 + i1GOPWin2010 + i2GOP2party2010.  

GOPWin2010 is the treatment in this case and GOP2party2010 is the assignment variable.

(e) Estimate a basic RD model and interpret coefficients.
Answer:
The treatment effect is 0.99 and it is significant. Here we used X - C (subtracting off the cutoff), but that makes no difference for 1 estimate for basic RD model. It is in the varying-slopes model when this will matter.

reg Ideology GOPwin2010 GOP2party2010minus50      
      Source |       SS           df       MS      Number of obs   =       432
-------------+----------------------------------   F(2, 429)       =   2685.95
       Model |  122.719927         2  61.3599634   Prob > F        =    0.0000
    Residual |  9.80042133       429  .022844805   R-squared       =    0.9260
-------------+----------------------------------   Adj R-squared   =    0.9257
       Total |  132.520348       431  .307471805   Root MSE        =    .15114
--------------------------------------------------------------------------------------
            Ideology |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |   .9951733    .023815    41.79   0.000     .9483646    1.041982
GOP2party2010minus50 |    .230444   .0571083     4.04   0.000     .1181972    .3426908
               _cons |  -.3598854   .0140958   -25.53   0.000    -.3875908     -.33218
--------------------------------------------------------------------------------------


(f) Create an adjusted assignment variable (equal to GOP2party2010 – 0.50) and use it to estimate a varying-slopes RD model and interpret the coefficients. Create a graphic that has a scatterplot of the data and fitted lines from the model. Calculate the fitted values for four observations: a Democrat with GOP2party2010 = 0, a Democrat with GOP2party2010 = 0.5, a Republican with GOP2party2010 = 0.5, and a Republican with GOP2party2010 = 1.0). 
Answer:
The effect of being Republican is a 0.98 bump up in ideology. The slope on GOP vote share is 0.528 for Democrats (those below the cutoff) and 0.528 - 0.449 = 0.039 for Republicans (those above the cutoff).

The fitted values for the four observations are (with Stata code below the regression output):
Democrat with GOP2party2010 = 0: 		-0.57757619
Democrat with GOP2party2010 = 0.5: 	-0.31327251
Republican with GOP2party2010 = 0.5: 	0.6682932
Republican with GOP2party2010 = 1.0:	0.68793303.
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reg Ideology GOPwin2010 GOP2party2010minus50 GOPwinXGOPpctMinus50       
      Source |       SS           df       MS      Number of obs   =       432
-------------+----------------------------------   F(3, 428)       =   1868.39
       Model |  123.119182         3  41.0397274   Prob > F        =    0.0000
    Residual |  9.40116584       428  .021965341   R-squared       =    0.9291
-------------+----------------------------------   Adj R-squared   =    0.9286
       Total |  132.520348       431  .307471805   Root MSE        =    .14821

--------------------------------------------------------------------------------------
            Ideology |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |   .9815657   .0235692    41.65   0.000     .9352399    1.027892
GOP2party2010minus50 |   .5286074   .0895923     5.90   0.000     .3525118     .704703
GOPwinXGOPpctMinus50 |  -.4893277    .114774    -4.26   0.000    -.7149184    -.263737
               _cons |  -.3132725   .0176232   -17.78   0.000    -.3479113   -.2786337
--------------------------------------------------------------------------------------

** Value at X=0
display _b[_cons] + _b[GOP2party2010minus50]*(-0.5)
-.57757619

** Value at X=0.5 for Democrats
display _b[_cons]
-.31327251

** Value at X=0.5 for GOP
display _b[_cons] + _b[GOPwin2010 ]
.6682932

** Value at X=1.0 for GOP
display _b[_cons] + _b[GOPwin2010 ]+ (_b[GOP2party2010minus50]+ _b[GOPwinXGOPpctMinus50])*(0.5)
.68793303


(g) Reestimate the varying slopes model, but use the unadjusted variable (and unadjusted interaction). Compare the coefficient estimates to your results in part (f). Calculate the fitted values for four observations: a Democrat with GOP2party2010 = 0, a Democrat with GOP2party2010 = 0.5, a Republican with GOP2party2010 = 0.5, and a Republican with GOP2party2010 = 1.0). Compare to the fitted values in part (f).
Answer:
The coefficient on GOPwin2010 is higher now. But this is because it indicates where the line for the treated group (in this case the Republicans) crosses zero. This is a different quantity than how different the treated and untreated are at the cutoff. But when we calculate the fitted values, we see that the fitted values are identical in this specification (the fitted values for the four observations are again equal to -.57757619, -.31327251, .6682932, and .68793303.). What is different is the interpretation of the coefficient on the GOPwin2010 variable. The interpretation from the previous part is much simpler and more intuitive.

reg Ideology GOPwin2010 GOP2party2010 GOPwinXGOPpct      Source |       SS           df       MS      Number of obs   =       432
-------------+----------------------------------   F(3, 428)       =   1868.39
       Model |  123.119182         3  41.0397274   Prob > F        =    0.0000
    Residual |  9.40116584       428  .021965341   R-squared       =    0.9291
-------------+----------------------------------   Adj R-squared   =    0.9286
       Total |  132.520348       431  .307471805   Root MSE        =    .14821

-------------------------------------------------------------------------------
     Ideology |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
--------------+----------------------------------------------------------------
   GOPwin2010 |    1.22623   .0590123    20.78   0.000      1.11024    1.342219
GOP2party2010 |   .5286074   .0895923     5.90   0.000     .3525118     .704703
GOPwinXGOPpct |  -.4893277    .114774    -4.26   0.000    -.7149184    -.263737
        _cons |  -.5775762   .0325948   -17.72   0.000    -.6416419   -.5135104
-------------------------------------------------------------------------------

** Value at X=0
display _b[_cons]
-.57757619

** Value at X=0.5 for Democrats
display _b[_cons]+ 0.5*_b[GOP2party2010 ]
-.31327251

** Value at X=0.5 for GOP
display _b[_cons] + _b[GOPwin2010 ]+ (_b[GOP2party2010]+ _b[GOPwinXGOPpct])*(0.5)
.6682932

** Value at X=1.0 for GOP
display _b[_cons] + _b[GOPwin2010 ]+ (_b[GOP2party2010]+ _b[GOPwinXGOPpct])*(1.0)
.68793303

. 
** To calculate difference at cutoff:
display (_b[_cons] + _b[GOPwin2010 ]+ (_b[GOP2party2010]+ _b[GOPwinXGOPpct])*(0.5)) - (_b[_cons]+ 0.5*_b[GOP2party2010 ])
.98156571


(h) Assess whether there is clustering of the dependent variable just above the cutoff.
Answer:
Nothing unusual seems to be happening in the assignment variable around the cutoff. The large spike at around 0.7 is odd, but not directly pertinent to the RD design, which needs only nothing extra happening at the cutoff.
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(i) Assess whether there are discontinuities at GOPVote = 0.50 for ChildPoverty, MedianIncome, Obama2008, and WhitePct. Discuss the implications of your findings. 
Answer:
There is no sign of discontinuities for child poverty and median income models.
There are strong signs of discontinuities in the Obama2008 and percent white variables, indicating that something else is going at the discontinuity. This means that we must be cautious and should, at a minimum, include these variables as control variables. We should also explore with smaller windows and non-linearities.
In useful and interesting additional analysis not necessary for this exercise, we can see that the discontinuity for the white percent variable disappears with a varying-slopes model. The discontinuity for Obama is much smaller when looking at a smaller window. Both results are included below. We also include figures for the Obama data showing the fitted lines for varying-slopes models, one for all data and the other for observations with vote share between 40 and 60.


reg ChildPoverty        GOPwin2010 GOP2party2010minus50       
      Source |       SS           df       MS      Number of obs   =       435
-------------+----------------------------------   F(2, 432)       =     21.46
       Model |   .27738606         2   .13869303   Prob > F        =    0.0000
    Residual |  2.79135094       432  .006461461   R-squared       =    0.0904
-------------+----------------------------------   Adj R-squared   =    0.0862
       Total |    3.068737       434  .007070823   Root MSE        =    .08038
--------------------------------------------------------------------------------------
        ChildPoverty |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |  -.0121611   .0126242    -0.96   0.336    -.0369737    .0126514
GOP2party2010minus50 |  -.0976911   .0303156    -3.22   0.001    -.1572754   -.0381067
               _cons |   .2078597   .0074646    27.85   0.000     .1931883    .2225311
--------------------------------------------------------------------------------------

reg MedianIncome        GOPwin2010 GOP2party2010minus50       
      Source |       SS           df       MS      Number of obs   =       435
-------------+----------------------------------   F(2, 432)       =      0.25
       Model |  94983089.2         2  47491544.6   Prob > F        =    0.7769
    Residual |  8.1243e+10       432   188063330   R-squared       =    0.0012
-------------+----------------------------------   Adj R-squared   =   -0.0035
       Total |  8.1338e+10       434   187415534   Root MSE        =     13714
--------------------------------------------------------------------------------------
        MedianIncome |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |  -388.1231    2153.73    -0.18   0.857    -4621.217    3844.971
GOP2party2010minus50 |   2920.094   5171.928     0.56   0.573    -7245.178    13085.37
               _cons |   52318.75   1273.481    41.08   0.000     49815.76    54821.73
--------------------------------------------------------------------------------------

reg Obama2008           GOPwin2010 GOP2party2010minus50 
      Source |       SS           df       MS      Number of obs   =       435
-------------+----------------------------------   F(2, 432)       =    837.71
       Model |  7.57558266         2  3.78779133   Prob > F        =    0.0000
    Residual |  1.95334221       432  .004521625   R-squared       =    0.7950
-------------+----------------------------------   Adj R-squared   =    0.7941
       Total |  9.52892487       434  .021956048   Root MSE        =    .06724
--------------------------------------------------------------------------------------
           Obama2008 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |   -.043398   .0105606    -4.11   0.000    -.0641545   -.0226416
GOP2party2010minus50 |  -.5524227   .0253599   -21.78   0.000    -.6022669   -.5025785
               _cons |   .5766739   .0062444    92.35   0.000     .5644008     .588947
--------------------------------------------------------------------------------------

** Smaller window for Obama variable
reg Obama2008 GOPwin2010 GOP2party2010minus50 if GOP2party2010 > 0.4 & GOP2party2010 < 0.6      
      Source |       SS           df       MS      Number of obs   =       154
-------------+----------------------------------   F(2, 151)       =     29.88
       Model |  .236733352         2  .118366676   Prob > F        =    0.0000
    Residual |  .598264058       151  .003962014   R-squared       =    0.2835
-------------+----------------------------------   Adj R-squared   =    0.2740
       Total |  .834997411       153  .005457499   Root MSE        =    .06294
--------------------------------------------------------------------------------------
           Obama2008 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |  -.0299232   .0203003    -1.47   0.143    -.0700325    .0101861
GOP2party2010minus50 |  -.4741701    .188504    -2.52   0.013     -.846616   -.1017242
               _cons |    .539513   .0114831    46.98   0.000     .5168247    .5622013
--------------------------------------------------------------------------------------
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reg WhitePct GOPwin2010 GOP2party2010minus50 
      Source |       SS           df       MS      Number of obs   =       435
-------------+----------------------------------   F(2, 432)       =     97.10
       Model |  6.99537085         2  3.49768542   Prob > F        =    0.0000
    Residual |  15.5613289       432  .036021595   R-squared       =    0.3101
-------------+----------------------------------   Adj R-squared   =    0.3069
       Total |  22.5566998       434  .051973963   Root MSE        =    .18979
--------------------------------------------------------------------------------------
            WhitePct |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |   .0595296   .0298072     2.00   0.046     .0009445    .1181148
GOP2party2010minus50 |   .4938436   .0715784     6.90   0.000     .3531584    .6345288
               _cons |   .6454257   .0176247    36.62   0.000     .6107849    .6800665
--------------------------------------------------------------------------------------

** Varying slopes model for white variable
reg WhitePct            GOPwin2010 GOP2party2010minus50 GOPwinXGOPpctMinus50    
      Source |       SS           df       MS      Number of obs   =       435
-------------+----------------------------------   F(3, 431)       =    120.55
       Model |  10.2916651         3  3.43055504   Prob > F        =    0.0000
    Residual |  12.2650347       431  .028457157   R-squared       =    0.4563
-------------+----------------------------------   Adj R-squared   =    0.4525
       Total |  22.5566998       434  .051973963   Root MSE        =    .16869
--------------------------------------------------------------------------------------
            WhitePct |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |   .0221269   .0267202     0.83   0.408    -.0303912     .074645
GOP2party2010minus50 |   1.345994   .1015704    13.25   0.000     1.146359    1.545629
GOPwinXGOPpctMinus50 |  -1.402338   .1302973   -10.76   0.000    -1.658435   -1.146241
               _cons |   .7779903   .0199276    39.04   0.000     .7388229    .8171578
--------------------------------------------------------------------------------------


(j) Estimate a varying-slopes model controlling for ChildPoverty, MedianIncome, Obama2008, and WhitePct. Discuss these results in light of your findings from part (i). 
Answer:
The estimated effect is still around 1 (0.963 to be precise). It is a good idea to control for the other variables, especially the ones for which there could be some kind of discontinuity at the cutoff. The effect of these variables could be allowed to vary above and below the cutoff (in this case, there is no sign of such a varied effect for the variables).

reg Ideology GOPwin2010 GOP2party2010minus50 GOPwinXGOPpctMinus50 Obama2008 ChildPoverty        MedianIncome    
      Source |       SS           df       MS      Number of obs   =       432
-------------+----------------------------------   F(6, 425)       =   1024.71
       Model |  123.952132         6  20.6586886   Prob > F        =    0.0000
    Residual |  8.56821643       425  .020160509   R-squared       =    0.9353
-------------+----------------------------------   Adj R-squared   =    0.9344
       Total |  132.520348       431  .307471805   Root MSE        =    .14199
--------------------------------------------------------------------------------------
            Ideology |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |   .9633945   .0228772    42.11   0.000     .9184279    1.008361
GOP2party2010minus50 |  -.0789077    .139411    -0.57   0.572    -.3529285    .1951132
GOPwinXGOPpctMinus50 |  -.1322433   .1316379    -1.00   0.316    -.3909858    .1264991
           Obama2008 |  -.7625573   .1222021    -6.24   0.000    -1.002753   -.5223615
        ChildPoverty |   .3890096   .1590613     2.45   0.015     .0763647    .7016544
        MedianIncome |   2.60e-06   9.31e-07     2.79   0.006     7.68e-07    4.43e-06
               _cons |  -.1238063   .0896792    -1.38   0.168    -.3000762    .0524637
--------------------------------------------------------------------------------------


(k) Estimate a quadratic RD model and interpret the results.
Answer:
The effect is similar, as before (0.905). The squared terms are marginally significant, indicating some possible non-linearities in the data. Given the complexity of interpreting these, it is probably best to deal with non-linearities by reducing the size of the window, as in the next part.

reg Ideology GOPwin2010 GOP2party2010minus50 GOP2party2010Minus50Sq GOPwinXGOPpctMinus50 GOPwinXGOPpctMinus50Sq
      Source |       SS           df       MS      Number of obs   =       432
-------------+----------------------------------   F(5, 426)       =   1144.21
       Model |  123.336513         5  24.6673026   Prob > F        =    0.0000
    Residual |  9.18383526       426  .021558299   R-squared       =    0.9307
-------------+----------------------------------   Adj R-squared   =    0.9299
       Total |  132.520348       431  .307471805   Root MSE        =    .14683
----------------------------------------------------------------------------------------
              Ideology |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-----------------------+----------------------------------------------------------------
            GOPwin2010 |   .9058469    .033603    26.96   0.000     .8397986    .9718953
  GOP2party2010minus50 |   1.006793   .2751797     3.66   0.000      .465914    1.547672
GOP2party2010Minus50Sq |   1.126757   .6137553     1.84   0.067    -.0796089    2.333123
  GOPwinXGOPpctMinus50 |  -.4029129   .3581573    -1.12   0.261    -1.106888    .3010626
GOPwinXGOPpctMinus50Sq |  -2.238689   .7489567    -2.99   0.003    -3.710799   -.7665781
                 _cons |  -.2821135   .0243494   -11.59   0.000    -.3299734   -.2342536
----------------------------------------------------------------------------------------

(l) Estimate a varying-slopes model with a window of GOP vote share from 0.4 to 0.6. Discuss any meaningful differences in coefficients and standard errors from the earlier varying-slopes model.
Answer:
The estimated treatment effect is 0.892, similar to what we’ve seen before. The standard error for the estimate is higher than for other models, which is not a surprise because the sample size has been reduced to 153.

reg Ideology GOPwin2010 GOP2party2010minus50 GOPwinXGOPpctMinus50 if GOP2party2010 > 
> 0.4 & GOP2party2010 < 0.6 
      Source |       SS           df       MS      Number of obs   =       153
-------------+----------------------------------   F(3, 149)       =    529.13
       Model |  35.7916456         3  11.9305485   Prob > F        =    0.0000
    Residual |  3.35957223       149  .022547465   R-squared       =    0.9142
-------------+----------------------------------   Adj R-squared   =    0.9125
       Total |  39.1512179       152  .257573802   Root MSE        =    .15016
--------------------------------------------------------------------------------------
            Ideology |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
---------------------+----------------------------------------------------------------
          GOPwin2010 |   .8927291   .0489343    18.24   0.000     .7960342     .989424
GOP2party2010minus50 |   1.103206   .6315907     1.75   0.083     -.144826    2.351237
GOPwinXGOPpctMinus50 |  -.6485764   .9061422    -0.72   0.475    -2.439125    1.141972
               _cons |  -.2698705   .0348659    -7.74   0.000     -.338766   -.2009749
--------------------------------------------------------------------------------------


(m) Which estimate is the most credible?
Answer:
The discontinuities in other covariates when the full sample is used cast some suspicion on results with all the data. At a minimum, these other covariates should be controlled for or the smaller window analysis (or both) should be used.
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