Eco 307 



Homework #5 Answers


Taggert J. Brooks 

For Question one through four, consult the exercises at the end of the appropriate chapter.
1. Using the file cll-data.sav, which contains data on students in ECO 110, run the following regressions and answers the questions.

i. Score= f(actmth, perrnk, aptpre, age)
A. Do a Chow Test on the above model to determine if the coefficients are the same for Males and Females.  Is it safe to assume the coefficients are the same?
Here is the regression where we constrain the slope coefficients to be the same for both mail and females.

. reg score actmth perrnk aptpre age

      Source |       SS       df       MS              
Number of obs =     115

-------------+------------------------------           
F(  4,   110) =   10.87

       Model |  882.610377     4  220.652594           
Prob > F      =  0.0000

    Residual |  2232.55484   110  20.2959531           
R-squared     =  0.2833

-------------+------------------------------           
Adj R-squared =  0.2573

       Total |  3115.16522   114  27.3260107           
Root MSE      =  4.5051

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

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

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

      actmth |    .651358   .1276406     5.10   0.000     .3984043    .9043118

      perrnk |   .0699025   .0303355     2.30   0.023     .0097846    .1300203

      aptpre |   .3525252   .1892347     1.86   0.065    -.0224934    .7275439

         age |    1.29645   .3465337     3.74   0.000     .6097017    1.983198

       _cons |  -25.38544   8.591609    -2.95   0.004    -42.41199   -8.358887

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

Here is the regression results when we estimate the unrestricted slope coefficients for females

. reg score actmth perrnk aptpre age if gendum1==1 (female)

      Source |       SS       df       MS              
Number of obs =      57

-------------+------------------------------           
F(  4,    52) =    9.87

       Model |  564.081675     4  141.020419           
Prob > F      =  0.0000

    Residual |  743.286746    52  14.2939759           
R-squared     =  0.4315

-------------+------------------------------           
Adj R-squared =  0.3877

       Total |  1307.36842    56  23.3458647           
Root MSE      =  3.7807

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

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

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

      actmth |   .4136487   .1755127     2.36   0.022     .0614566    .7658408

      perrnk |   .1709954   .0457809     3.74   0.000     .0791292    .2628615

      aptpre |   .6684515   .2211378     3.02   0.004     .2247061    1.112197

         age |   .9457655   .4570732     2.07   0.044      .028581     1.86295

       _cons |  -23.51489   10.96968    -2.14   0.037    -45.52716   -1.502625

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

Here is the regression results when we estimate the unrestricted slope coefficients for males

. reg score actmth perrnk aptpre age if gendum1==0 (male)

      Source |       SS       df       MS              
Number of obs =      58

-------------+------------------------------           
F(  4,    53) =    4.91

       Model |  488.674108     4  122.168527           
Prob > F      =  0.0019

    Residual |  1318.44658    53  24.8763506           
R-squared     =  0.2704

-------------+------------------------------           
Adj R-squared =  0.2154

       Total |  1807.12069    57  31.7038717           
Root MSE      =  4.9876

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

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

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

      actmth |   .7397051   .1954892     3.78   0.000     .3476035    1.131807

      perrnk |    .042185   .0522318     0.81   0.423    -.0625787    .1469487

      aptpre |   .0089655   .3152193     0.03   0.977    -.6232844    .6412154

         age |   1.551154   .5318076     2.92   0.005     .4844832    2.617825

       _cons |  -28.17746   13.57961    -2.07   0.043     -55.4147    -.940224

------------------------------------------------------------------------------
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Chow test=

	RSS_T
	2232.6

	RSS_1
	743.3

	RSS_2
	1318.4

	K
	4

	N_1
	57

	N_2
	58

	
	

	CHOW Test
	1.740748


The numerator df are 5 and the denominator is 105, so the 5% F crit=2.29  So we can not reject the null hypothesis that the two sets of regression coefficients are the same.  It is safe to pool the data, and it doesn’t appear as though the groups were different.
.
B. Do a Chow Test on the above model between the Control group and the experimental group. Is it safe to assume the coefficients are the same?
. reg score actmth perrnk aptpre age

      Source |       SS       df       MS              
Number of obs =     115

-------------+------------------------------           
F(  4,   110) =   10.87

       Model |  882.610377     4  220.652594           
Prob > F      =  0.0000

    Residual |  2232.55484   110  20.2959531           
R-squared     =  0.2833

-------------+------------------------------           
Adj R-squared =  0.2573

       Total |  3115.16522   114  27.3260107           
Root MSE      =  4.5051

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

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

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

      actmth |    .651358   .1276406     5.10   0.000     .3984043    .9043118

      perrnk |   .0699025   .0303355     2.30   0.023     .0097846    .1300203

      aptpre |   .3525252   .1892347     1.86   0.065    -.0224934    .7275439

         age |    1.29645   .3465337     3.74   0.000     .6097017    1.983198

       _cons |  -25.38544   8.591609    -2.95   0.004    -42.41199   -8.358887

.
 reg score actmth perrnk aptpre age if control==1

      Source |       SS       df       MS              
Number of obs =      45

-------------+------------------------------           
F(  4,    40) =    7.82

       Model |  583.098177     4  145.774544           
Prob > F      =  0.0001

    Residual |  745.346267    40  18.6336567           
R-squared     =  0.4389

-------------+------------------------------           
Adj R-squared =  0.3828

       Total |  1328.44444    44  30.1919192           
Root MSE      =  4.3167

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

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

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

      actmth |   .7656551   .1937806     3.95   0.000     .3740099      1.1573

      perrnk |   .0865105   .0426846     2.03   0.049     .0002417    .1727792

      aptpre |   .4568689   .2693875     1.70   0.098    -.0875835    1.001321

         age |   1.355309   .4645305     2.92   0.006      .416458     2.29416

       _cons |  -32.07275   11.30653    -2.84   0.007     -54.9241   -9.221402

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

. reg score actmth perrnk aptpre age if control==0

      Source |       SS       df       MS              
Number of obs =      70

-------------+------------------------------           
F(  4,    65) =    3.85

       Model |  325.744228     4  81.4360571           
Prob > F      =  0.0072

    Residual |  1376.09863    65  21.1707481           
R-squared     =  0.1914

-------------+------------------------------           
Adj R-squared =  0.1416

       Total |  1701.84286    69  24.6643892           
Root MSE      =  4.6012

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

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

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

      actmth |   .5346075   .1727689     3.09   0.003     .1895642    .8796507

      perrnk |   .0443467   .0433065     1.02   0.310    -.0421423    .1308357

      aptpre |   .3597998   .2667506     1.35   0.182    -.1729379    .8925376

         age |     1.1777   .5136705     2.29   0.025     .1518295    2.203571

       _cons |  -17.84964   12.98436    -1.37   0.174    -43.78119    8.081924

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

Chow Test=

	RSS_T
	2232.6

	RSS_1
	745.3

	RSS_2
	1376.1

	K
	4

	N_1
	45

	N_2
	70

	
	

	CHOW Test
	1.100783


The numerator df are 5 and the denominator is 105, so the 5% F crit=2.29  So we can not reject the null hypothesis that the two sets of regression coefficients are the same.  It is safe to pool the data, and it doesn’t appear as though the groups were different.
C. Calculate the simple correlation coefficients between the 4 explanatory variables

. pwcorr actmth perrnk aptpre age, sig

              |   actmth   perrnk   aptpre      age

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

      actmth  |   1.0000 

              |

              |

      perrnk  |   0.2136   1.0000 

              |   0.0091

              |

      aptpre  |   0.0173   0.0464   1.0000 

              |   0.8491   0.6190

              |

         age  |  -0.3005  -0.2627   0.0483   1.0000 

              |   0.0001   0.0012   0.5694

              |

D. Calculate the VIF for each explanatory variable.

. reg score actmth perrnk aptpre age

      Source |       SS       df       MS              Number of obs =     115

-------------+------------------------------           F(  4,   110) =   10.87

       Model |  882.610377     4  220.652594           Prob > F      =  0.0000

    Residual |  2232.55484   110  20.2959531           R-squared     =  0.2833

-------------+------------------------------           Adj R-squared =  0.2573

       Total |  3115.16522   114  27.3260107           Root MSE      =  4.5051

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

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

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

      actmth |    .651358   .1276406     5.10   0.000     .3984043    .9043118

      perrnk |   .0699025   .0303355     2.30   0.023     .0097846    .1300203

      aptpre |   .3525252   .1892347     1.86   0.065    -.0224935    .7275439

         age |    1.29645   .3465337     3.74   0.000     .6097017    1.983198

       _cons |  -25.38544   8.591609    -2.95   0.004    -42.41199   -8.358886

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

. vif

    Variable |       VIF       1/VIF  

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

         age |      1.16    0.859914

      perrnk |      1.14    0.880446

      actmth |      1.09    0.918790

      aptpre |      1.00    0.995308

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

    Mean VIF |      1.10

. reg actmth perrnk aptpre age

      Source |       SS       df       MS              
Number of obs =     116

-------------+------------------------------           
F(  3,   112) =    3.30

       Model |  110.144626     3  36.7148752           
Prob > F      =  0.0231

    Residual |  1247.06227   112  11.1344846          
R-squared     =  0.0812

-------------+------------------------------           
Adj R-squared =  0.0565

       Total |   1357.2069   115  11.8017991           
Root MSE      =  3.3368
VIF actmth = 1/(1-.08)=1.087

. reg perrnk aptpre age actmth

      Source |       SS       df       MS              

Number of obs =     116

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

F(  3,   112) =    4.98

       Model |  2966.35263     3  988.784211           
Prob > F      =  0.0028

    Residual |  22220.8851   112   198.40076           
R-squared     =  0.1178

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

Adj R-squared =  0.0941

       Total |  25187.2377   115  219.019458           
Root MSE      =  14.085

VIF perrnk = 1/(1-0.12)=1.136

. reg aptpre age actmth perrnk

      Source |       SS       df       MS              

Number of obs =     116

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

F(  3,   112) =    0.21

       Model |  3.13948886     3  1.04649629           
Prob > F      =  0.8918

    Residual |  568.058787   112  5.07195346           
R-squared     =  0.0055

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

Adj R-squared = -0.0211

       Total |  571.198276   115  4.96694153           
Root MSE      =  2.2521
VIF aptpre = 1/(1-.02)=1.02
. reg age actmth perrnk aptpre

      Source |       SS       df       MS              

Number of obs =     116

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

F(  3,   112) =    5.91

       Model |  26.9478225     3  8.98260749           
Prob > F      =  0.0009

    Residual |  170.107271   112  1.51881492           
R-squared     =  0.1368

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

Adj R-squared =  0.1136

       Total |  197.055094   115  1.71352255           
Root MSE      =  1.2324
VIF Age=1/(1-.13)=1.15

E. Is there a problem with multicollinearity?

No the VIF are low and the correlation coefficients are also low.
2. Do Problem 11 I chapter 8 on page 277.

A. So all the coefficients should have positive signs.  Since we have a definite expectation that they are positive we could do a one sided test where the null is that the coefficient is equal to zero or less and the alternative is that it is greater then zero.  In practice we generally just do a two sided test.  This is only an issue in close calls.  The 5% critical value for a one sided test is 1.645 with large df and the two sided test critical value is 1.96.  So we reject the null in the case of Beta_m (5.0) and Beta_s (2.5), but fail to reject in the case of the other two. (Beta_b (1.0) and Beta_a (-1.0))

B. The insignificant t-scores on A and B could be caused by omitted variables, irrelevance, or multicollinearity.  There is probably high colliniearity between A and B since people graduate and start working at around the same ages.  So if someone is 30, they probably have 8 years of business experience, because they started when they were 22, and every additional year in age is an additional year in business!.

C. It may be a good idea to square age as we would expect peoples ability to get good grades to improve with maturity, but at a decreasing rate.

D.  You should only make one adjustment at a time, so I would start with dropping the redundant variable, probably age, on theoretical grounds.
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