Eco 307 



Homework #4 Answers



Taggert J. Brooks 


For Question one through four, consult the exercises at the end of the appropriate chapter.
1.  Retrieve the dataset Chick6 from the textbook web page.  Estimate the following models:

i.  Yi = α1 + α2PCi  + εi
ii.  Yi = β1 + β2PCi  + β3YDi  + εi
iii.  Yi = δ1 + δ2PCi  + δ3YDi  + δ4PBi  + εi
where: Y is per capita consumption of Chicken in pounds in year t

PC is the price of chicken in cents per pound

PB is the price of beef in cents per pound (substitute for chicken)
YD is US per capita disposable income in hundreds of $ in year t

A.  Include the pertinent regression output (including the t statistics).

Your answers will look a little different because the crappy SPSS puked on the ramsey test and dropped some variables.  

. regress y pc

      Source |       SS       df       MS              Number of obs =      44

-------------+------------------------------           F(  1,    42) =   10.64

       Model |  2464.05485     1  2464.05485           Prob > F      =  0.0022

    Residual |  9728.00808    42   231.61924           R-squared     =  0.2021

-------------+------------------------------           Adj R-squared =  0.1831

       Total |  12192.0629    43  283.536347           Root MSE      =  15.219

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

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

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

          pc |  -1.869736   .5732478    -3.26   0.002    -3.026597    -.712875

       _cons |   66.02855   7.314568     9.03   0.000     51.26715    80.78995

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

. ovtest

Ramsey RESET test using powers of the fitted values of y

       Ho:  model has no omitted variables

                  F(3, 39) =      0.87

                  Prob > F =      0.4627

Fail to reject Ho

. regress y pc yd

      Source |       SS       df       MS              Number of obs =      44

-------------+------------------------------           F(  2,    41) = 1325.74

       Model |  12006.4067     2  6003.20337           Prob > F      =  0.0000

    Residual |  185.656183    41  4.52819959           R-squared     =  0.9848

-------------+------------------------------           Adj R-squared =  0.9840

       Total |  12192.0629    43  283.536347           Root MSE      =   2.128

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

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

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

          pc |  -.7009541   .0840993    -8.33   0.000     -.870796   -.5311122

          yd |   .2724772   .0059356    45.91   0.000       .26049    .2844644

       _cons |   32.94193   1.251191    26.33   0.000     30.41509    35.46876

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

. ovtest

Ramsey RESET test using powers of the fitted values of y

       Ho:  model has no omitted variables

                  F(3, 38) =      4.32

                  Prob > F =      0.0102

Reject Ho...I know doesn’t make any since, before we had no omitted variables, but when we add a variable suddenly now we have one? This is pointing to another misspecification.  We have a serial correlated error, which we will get to in chapter 9
. regress y pc yd pb

      Source |       SS       df       MS              Number of obs =      44

-------------+------------------------------           F(  3,    40) =  998.92

       Model |    12031.47     3     4010.49           Prob > F      =  0.0000

    Residual |  160.592922    40  4.01482304           R-squared     =  0.9868

-------------+------------------------------           Adj R-squared =  0.9858

       Total |  12192.0629    43  283.536347           Root MSE      =  2.0037

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

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

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

          pc |  -.7296953   .0800197    -9.12   0.000    -.8914213   -.5679694

          yd |   .2338299   .0164468    14.22   0.000     .2005897      .26707

          pb |   .1141478   .0456859     2.50   0.017     .0218132    .2064824

       _cons |   31.49604   1.312586    24.00   0.000     28.84321    34.14888

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

. ovtest

Ramsey RESET test using powers of the fitted values of y

       Ho:  model has no omitted variables

                  F(3, 37) =      6.04

                  Prob > F =      0.0019

Reject Ho...I know doesn’t make any since, before we had no omitted variables, but when we add a variable suddenly now we have one?  This is pointing to another misspecification.  We have a serial correlated error, which we will get to in chapter 9.
B.  For each model calculate the Akaike Information Criterion (AIC) and the Schwarz Bayesian Criterion. (SBC)  

	
	model i
	model ii
	model iii

	AIC
	5.489483
	1.576091
	1.476483

	SBC
	5.570583
	1.69774
	1.638682

	sample size
	44
	44
	44

	k
	1
	2
	3

	RSS
	9728
	185.66
	160.59


Select the model that minimizes the AIC, and or the SBC, both of these would select model iii.

C.  For model (ii) calculate the Ramsey RESET test re-estimating model ii with while including the fitted values to the 2,3 and 4th power on the right hand side (RHS).  Is there evidence of omitted variable bias in the first model estimated?  If so, indicate the likely source of the bias including the expected sign of the bias.

See above

D.  Which model do you think is best?  Why? (Be thorough)

The last model is probably the best....it includes variables that are theoretically important and it has the lowest SBC and AIC.  We are still troubled by the RESET test, this is pointing to another misspecification.  We have a serial correlated error, which we will get to in chapter 9.  And is always something to watch for when the data are time series.
2. 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(perrnk, aptpre, age, control)
ii. Score= f(actmth, perrnk, aptpre, age, control)
A. For each report the values for the R-squared an R-barsqaured, comment on the coefficients, and the overall fit of each equation.  Also report the SBC, AIC for both equations and perform the Ramsey RESET test on model i. 
regress score  perrnk aptpre age control

      Source |       SS       df       MS              
Number of obs =     116

-------------+------------------------------           
F(  4,   111) =    4.93

       Model |  472.410404     4  118.102601           
Prob > F      =  0.0011

    Residual |  2657.20166   111  23.9387537           
R-squared     =  0.1509

-------------+------------------------------           
Adj R-squared =  0.1204

       Total |  3129.61207   115   27.214018           
Root MSE      =  4.8927

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

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

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

      perrnk |   .0884778   .0326643     2.71   0.008     .0237513    .1532043

      aptpre |   .4076112   .2064437     1.97   0.051    -.0014708    .8166932

         age |    .961916   .3487001     2.76   0.007     .2709435    1.652889

     control |  -1.958795   .9374226    -2.09   0.039     -3.81636   -.1012292

       _cons |  -4.784696   7.956167    -0.60   0.549    -20.55037    10.98098

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

. ovtest

Ramsey RESET test using powers of the fitted values of score

       Ho:  model has no omitted variables

                 F(3, 108) =      0.41

                  Prob > F =      0.7459

	
	model i
	model ii

	AIC
	3.217645
	3.034312

	SBC
	3.336334
	3.177526

	sample size
	116
	115

	k
	4
	5

	RSS
	2657.2
	2153.6


. regress score  actmth perrnk aptpre age control

      Source |       SS        df       MS              
Number of obs =     115

-------------+------------------------------           
F(  5,   109) =    9.73

       Model |  961.553928     5  192.310786           
Prob > F      =  0.0000

    Residual |  2153.61129   109  19.7579017           
R-squared     =  0.3087

-------------+------------------------------           
Adj R-squared =  0.2770

       Total   |  3115.16522   114  27.3260107           
Root MSE      =   4.445

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

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

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

      actmth |   .6368548   .1261462     5.05   0.000     .3868371    .8868725

      perrnk |   .0684432   .0299396     2.29   0.024     .0091038    .1277825

      aptpre |   .3893027   .1876138     2.08   0.040     .0174582    .7611473

         age |   1.311373    .341991     3.83   0.000     .6335576    1.989188

     control |  -1.711336   .8561451    -2.00   0.048    -3.408188   -.0144843

       _cons |   -24.7932   8.482137    -2.92   0.004    -41.60452   -7.981881

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

Ramsey RESET test using powers of the fitted values of score

       Ho:  model has no omitted variables

                 F(3, 106) =      1.25

                  Prob > F =      0.2969

B. Which model do you think is best? Why?

Model II...it has the lowest AIC and SBC, and the RESET test doesn’t suggest any problems.

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

       log:  C:\Documents and Settings\brooks.tagg\My Documents\Classes\ECO 307\homework\hw4.log

  log type:  text

 opened on:   3 Apr 2009, 16:45:39

. 

. use "C:\Documents and Settings\brooks.tagg\My Documents\Classes\ECO 307\data\chick6", clear

. 

. /* Model I */

. regress y pc, r

Linear regression                                      Number of obs =      44

                                                       F(  1,    42) =   17.20

                                                       Prob > F      =  0.0002

                                                       R-squared     =  0.2021

                                                       Root MSE      =  15.219

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

             |               Robust

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

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

          pc |  -1.869736   .4508772    -4.15   0.000    -2.779643   -.9598288

       _cons |   66.02855   6.755052     9.77   0.000      52.3963     79.6608

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

. fitstat

Measures of Fit for regress of y

Log-Lik Intercept Only:       -186.169   Log-Lik Full Model:           -181.202

D(42):                         362.404   LR(1):                           9.934

                                         Prob > LR:                       0.002

R2:                              0.202   Adjusted R2:                     0.183

AIC:                             8.327   AIC*n:                         366.404

BIC:                           203.468   BIC':                           -6.150

BIC used by Stata:             369.972   AIC used by Stata:             366.404

. ovtest

Ramsey RESET test using powers of the fitted values of y

       Ho:  model has no omitted variables

                  F(3, 39) =      0.87

                  Prob > F =      0.4627

. 

. /* Model II */

. regress y pc yd, r

Linear regression                                      Number of obs =      44

                                                       F(  2,    41) = 1674.54

                                                       Prob > F      =  0.0000

                                                       R-squared     =  0.9848

                                                       Root MSE      =   2.128

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

             |               Robust

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

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

          pc |  -.7009541    .079399    -8.83   0.000    -.8613036   -.5406046

          yd |   .2724772   .0052276    52.12   0.000     .2619199    .2830345

       _cons |   32.94193   1.177586    27.97   0.000     30.56374    35.32011

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

. fitstat

Measures of Fit for regress of y

Log-Lik Intercept Only:       -186.169   Log-Lik Full Model:            -94.107

D(41):                         188.214   LR(2):                         184.124

                                         Prob > LR:                       0.000

R2:                              0.985   Adjusted R2:                     0.984

AIC:                             4.414   AIC*n:                         194.214

BIC:                            33.062   BIC':                         -176.556

BIC used by Stata:             199.566   AIC used by Stata:             194.214

. ovtest

Ramsey RESET test using powers of the fitted values of y

       Ho:  model has no omitted variables

                  F(3, 38) =      4.32

                  Prob > F =      0.0102

. 

. /* Model III */

. regress y pc yd pb, r

Linear regression                                      Number of obs =      44

                                                       F(  3,    40) =  998.39

                                                       Prob > F      =  0.0000

                                                       R-squared     =  0.9868

                                                       Root MSE      =  2.0037

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

             |               Robust

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

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

          pc |  -.7296953   .0701167   -10.41   0.000    -.8714065   -.5879842

          yd |   .2338299   .0170199    13.74   0.000     .1994314    .2682283

          pb |   .1141478    .046411     2.46   0.018     .0203476     .207948

       _cons |   31.49604   1.202656    26.19   0.000     29.06538     33.9267

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

. fitstat

Measures of Fit for regress of y

Log-Lik Intercept Only:       -186.169   Log-Lik Full Model:            -90.916

D(40):                         181.833   LR(3):                         190.505

                                         Prob > LR:                       0.000

R2:                              0.987   Adjusted R2:                     0.986

AIC:                             4.314   AIC*n:                         189.833

BIC:                            30.465   BIC':                         -179.153

BIC used by Stata:             196.969   AIC used by Stata:             189.833

. ovtest

Ramsey RESET test using powers of the fitted values of y

       Ho:  model has no omitted variables

                  F(3, 37) =      6.04

                  Prob > F =      0.0019

. 

. use "C:\Documents and Settings\brooks.tagg\My Documents\Classes\ECO 307\data\cll-data", clear

. 

. regress score perrnk aptpre age control 

      Source |       SS       df       MS              Number of obs =     116

-------------+------------------------------           F(  4,   111) =    4.93

       Model |  472.410404     4  118.102601           Prob > F      =  0.0011

    Residual |  2657.20166   111  23.9387537           R-squared     =  0.1509

-------------+------------------------------           Adj R-squared =  0.1204

       Total |  3129.61207   115   27.214018           Root MSE      =  4.8927

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

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

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

      perrnk |   .0884778   .0326643     2.71   0.008     .0237513    .1532043

      aptpre |   .4076112   .2064437     1.97   0.051    -.0014708    .8166932

         age |    .961916   .3487001     2.76   0.007     .2709435    1.652889

     control |  -1.958795   .9374226    -2.09   0.039     -3.81636   -.1012291

       _cons |  -4.784696   7.956167    -0.60   0.549    -20.55037    10.98098

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

. fitstat

Measures of Fit for regress of score

Log-Lik Intercept Only:       -355.711   Log-Lik Full Model:           -346.220

D(111):                        692.441   LR(4):                          18.982

                                         Prob > LR:                       0.001

R2:                              0.151   Adjusted R2:                     0.120

AIC:                             6.056   AIC*n:                         702.441

BIC:                           164.792   BIC':                            0.033

BIC used by Stata:             716.209   AIC used by Stata:             702.441

. ovtest

Ramsey RESET test using powers of the fitted values of score

       Ho:  model has no omitted variables

                 F(3, 108) =      0.41

                  Prob > F =      0.7459

. 

. regress score actmth perrnk aptpre age control 

      Source |       SS       df       MS              Number of obs =     115

-------------+------------------------------           F(  5,   109) =    9.73

       Model |  961.553928     5  192.310786           Prob > F      =  0.0000

    Residual |  2153.61129   109  19.7579017           R-squared     =  0.3087

-------------+------------------------------           Adj R-squared =  0.2770

       Total |  3115.16522   114  27.3260107           Root MSE      =   4.445

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

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

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

      actmth |   .6368548   .1261462     5.05   0.000     .3868371    .8868725

      perrnk |   .0684432   .0299396     2.29   0.024     .0091038    .1277825

      aptpre |   .3893027   .1876138     2.08   0.040     .0174582    .7611473

         age |   1.311373    .341991     3.83   0.000     .6335576    1.989188

     control |  -1.711336   .8561451    -2.00   0.048    -3.408188   -.0144843

       _cons |   -24.7932   8.482137    -2.92   0.004    -41.60452    -7.98188

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

. fitstat

Measures of Fit for regress of score

Log-Lik Intercept Only:       -352.876   Log-Lik Full Model:           -331.651

D(109):                        663.302   LR(5):                          42.451

                                         Prob > LR:                       0.000

R2:                              0.309   Adjusted R2:                     0.277

AIC:                             5.872   AIC*n:                         675.302

BIC:                           146.105   BIC':                          -18.726

BIC used by Stata:             691.772   AIC used by Stata:             675.302

. ovtest

Ramsey RESET test using powers of the fitted values of score

       Ho:  model has no omitted variables

                 F(3, 106) =      1.25

                  Prob > F =      0.2969

. 

. log close

       log:  C:\Documents and Settings\brooks.tagg\My Documents\Classes\ECO 307\homework\hw4.log

  log type:  text

 closed on:   3 Apr 2009, 16:45:40

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


