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CE615 – Statistical and Econometric Methods II 
 
 

Assignment #3 
Three-Stage Least Squares (3SLS) 

 
 

As in assignment #1, a survey of 206 people was conducted on the campus of Purdue 
University in the Fall of 2007.  One of the key questions of the survey was to find out how fast people 
drove on interstate highways with speed limits of 55 mph, 65 mph and 70 mph. 
 
 As opposed to the seemingly unrelated regression approach used in assignment #1, your task is 
to try various three-stage least squares forms of this equation system.  For a demonstration of the 
modeling approach, the following equation system is presented as in the example on subsequent pages: 
 
    70 70 65 65 70 70 70Speed Speed Z X−= + + +λ β α ε     
    65 65 70 70 65 55 55 65 65 65Speed Speed Speed Z X− −= + + + +λ λ β α ε   
    55 55 65 65 55 55 55Speed Speed Z X−= + + +λ β α ε     
 
In these equations, Speed70, Speed65 and Speed55 are the number of miles per hour respondents 
normally drive above the speed limit (with little traffic) for 70, 65, and 55 mph speed limits, 
respectively.  These variables can take on positive values if respondents normally drive above the 
speed limit and negative values if they normally drive below it. Also in these equations, Z is a vector 
of driver and driver-household characteristics, X is a vector of vector of driver preferences and 
opinions, β's, α's, are vectors of estimable parameters, λ’s are scalars, and ε's are disturbance terms.  
Include: 
 
1. The results of your best model specification. 
 
2. A discussion of the logical process that led you to the selection of your final specification (the 

theory behind the inclusion of your selected variables).  Include t-statistics and justify the signs of 
your variables. 

 
3. A brief comparison to your SURE results of assignment #1. 



 



 



--> RESET 
--> read;nvar=40;nobs=206;file=D:\old_drive_d\new_laptop\CE697N\class-07.txt$ 
--> skip 
--> create;ageL=x27-x38$ 
--> create;if(ageL>17)late=1$ 
--> create;if(x25=2)male=1$ 
--> create;if(x26=1)married=1$ 
--> create;if(x23=1)brisk=1$ 
--> create;mo70=x1-70$ 
--> create;mo65=x2-65$ 
--> create;mo55=x3-55$ 
--> dstat;rhs=mo70,mo65,mo55$ 
 
 
                             Descriptive Statistics 
               All results based on nonmissing observations. 
Variable        Mean         Std.Dev.        Minimum         Maximum      Cases 
------------------------------------------------------------------------------- 
MO70      .545365854D+01  .706820401D+02 -.300000000D+02  .200000000D+02    205 
MO65      .569024390D+01  .707054116D+02 -.250000000D+02  .250000000D+02    205 
MO55      .624757282D+01  .766950686D+01 -.400000000D+02  .250000000D+02    206 
 
 
--> reject;x1=-999$ 
--> reject;x2=-999$ 
--> reject;x3=-999$ 
--> reject;x27=-999$ 
--> reject;x38=-999$ 
--> reject;x25=-999$ 
--> reject;x37=2$ 
--> 3sls;lhs=mo70,mo65,mo55 
    ;eq1=one,mo65,x27,x32,late,brisk,x24 
    ;eq2=one,mo70,mo55,male,x27,x32,late,brisk,x24 
    ;eq3=one,mo65,x33,late,brisk,x24 
    ;Inst= male,married,late,brisk,x4,x5,x24,x27,x28,x29,x31,x32,x34,x35,x37 
    ;maxit=1$ 
Iteration    0, 3SLS          =    1.000000 
Iteration    1, 3SLS          =    4.265239 
 
+-----------------------------------------------------------------------+ 
| Estimates for equation: MO70                                          | 
| InstVar/GLS least squares regression    Weighting variable = none     | 
| Dep. var. = MO70     Mean=   .2930704644E-01, S.D.=   6.794473367     | 
| Model size: Observations =     194, Parameters =   7, Deg.Fr.=    187 | 
| Residuals:  Sum of squares= .1513390291D+04, Std.Dev.=        2.84482 | 
| Fit:        R-squared=  .823785, Adjusted R-squared =          .81813 | 
|             (Note:  Not using OLS.  R-squared is not bounded in [0,1] | 
| Model test: F[  6,    187] =  145.70,    Prob value =          .00000 | 
| Diagnostic: Log-L =   -474.5363, Restricted(b=0) Log-L =    -646.4980 | 
|             LogAmemiyaPrCrt.=    2.126, Akaike Info. Crt.=      4.964 | 
| Durbin-Watson Stat.=     1.6674        Autocorrelation   =      .1663 | 
+-----------------------------------------------------------------------+ 
+---------+--------------+----------------+--------+---------+----------+ 
|Variable | Coefficient  | Standard Error |b/St.Er.|P[|Z|>z] | Mean of X| 
+---------+--------------+----------------+--------+---------+----------+ 
 Constant  .9357775513E-01  1.3314688         .070   .9440 
 MO65      .9987178509      .10897982        9.164   .0000  5.8118557 
 X27      -.2094563787E-01  .23643033E-01    -.886   .3757  31.505155 
 X32      -.2427929674E-02  .36452637E-02    -.666   .5054 -2.3350515 
 LATE      .9906262279      .52205245        1.898   .0578  .45360825 
 BRISK     .1836041345      .53704651         .342   .7324  .18556701 
 X24       .2136767481E-02  .20413085E-02    1.047   .2952 -11.185567 
 
 
+-----------------------------------------------------------------------+ 
| Estimates for equation: MO65                                          | 



| InstVar/GLS least squares regression    Weighting variable = none     | 
| Dep. var. = MO65     Mean=   .2995801892E-01, S.D.=   6.966010273     | 
| Model size: Observations =     194, Parameters =   9, Deg.Fr.=    185 | 
| Residuals:  Sum of squares= .1337401960D+04, Std.Dev.=        2.68872 | 
| Fit:        R-squared=  .850250, Adjusted R-squared =          .84377 | 
|             (Note:  Not using OLS.  R-squared is not bounded in [0,1] | 
| Model test: F[  8,    185] =  131.30,    Prob value =          .00000 | 
| Diagnostic: Log-L =   -462.5448, Restricted(b=0) Log-L =    -651.3351 | 
|             LogAmemiyaPrCrt.=    2.023, Akaike Info. Crt.=      4.861 | 
| Durbin-Watson Stat.=     2.1801        Autocorrelation   =     -.0900 | 
+-----------------------------------------------------------------------+ 
+---------+--------------+----------------+--------+---------+----------+ 
|Variable | Coefficient  | Standard Error |b/St.Er.|P[|Z|>z] | Mean of X| 
+---------+--------------+----------------+--------+---------+----------+ 
 Constant -.8296691892      .66765470       -1.243   .2140 
 MO70      .2777842042      .45350950E-01    6.125   .0000  5.6855670 
 MO55      .7426994196      .67160643E-01   11.059   .0000  6.6237113 
 MALE      .2363461971E-02  .97777625E-01     .024   .9807  .63402062 
 X27       .5839853626E-02  .81523688E-02     .716   .4738  31.505155 
 X32       .6710412874E-03  .12220426E-02     .549   .5829 -2.3350515 
 LATE      .9074106967E-01  .44248382         .205   .8375  .45360825 
 BRISK    -.4924242187      .51456769        -.957   .3386  .18556701 
 X24       .6083315358E-04  .16478103E-02     .037   .9706 -11.185567 
 
 
+-----------------------------------------------------------------------+ 
| Estimates for equation: MO55                                          | 
| InstVar/GLS least squares regression    Weighting variable = none     | 
| Dep. var. = MO55     Mean=   .3414284196E-01, S.D.=   6.920544966     | 
| Model size: Observations =     194, Parameters =   6, Deg.Fr.=    188 | 
| Residuals:  Sum of squares= .2157779191D+04, Std.Dev.=        3.38785 | 
| Fit:        R-squared=  .759113, Adjusted R-squared =          .75271 | 
|             (Note:  Not using OLS.  R-squared is not bounded in [0,1] | 
| Model test: F[  5,    188] =  118.49,    Prob value =          .00000 | 
| Diagnostic: Log-L =   -508.9448, Restricted(b=0) Log-L =    -650.0647 | 
|             LogAmemiyaPrCrt.=    2.471, Akaike Info. Crt.=      5.309 | 
| Durbin-Watson Stat.=     2.1196        Autocorrelation   =     -.0598 | 
+-----------------------------------------------------------------------+ 
+---------+--------------+----------------+--------+---------+----------+ 
|Variable | Coefficient  | Standard Error |b/St.Er.|P[|Z|>z] | Mean of X| 
+---------+--------------+----------------+--------+---------+----------+ 
 Constant  1.086507863      .74220368        1.464   .1432 
 MO65      .9721758038      .93633218E-01   10.383   .0000  5.8118557 
 X33      -.1573534675E-01  .21143606        -.074   .9407  .22164948 
 LATE     -.4917392292      .54707789        -.899   .3687  .45360825 
 BRISK     .5946284565      .63250110         .940   .3472  .18556701 
 X24      -.8728622155E-03  .19871920E-02    -.439   .6605 -11.185567 

 


