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Appendix C – Two-Stages Least Squares Estimation 

Estimated Consumption Model 
 

The SYSLIN Procedure 
Two-Stage Least Squares Estimation 

 
Model CONSUMPTION 

Dependent Variable c 

 
 

Analysis of Variance 

Source DF Sum of Squares Mean Square F Value Pr > F 

Model 1 19.31242 19.31242 44.99 <.0001 

Error 124 53.22652 0.429246     

Uncorrected Total 125 70.86703       

 
 

Root MSE 0.65517 R-Square 0.26624 

Dependent Mean 0.63992 Adj R-Sq 0.26032 

Coeff Var 102.38353     

 
Note: The NOINT option changes the definition of the R-Square statistic to: 

1 - (Residual Sum of Squares/Uncorrected Total Sum of Squares). 

Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

w 1 0.188180 0.028055 6.71 <.0001 1.02104846 
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Estimated Wealth, reduced-form equation 
 

The SYSLIN Procedure 
Two-Stage Least Squares Estimation 

 
Model WEALTH 

Dependent Variable w 

 
 

Analysis of Variance 

Source DF Sum of Squares Mean Square F Value Pr > F 

Model 2 545.0438 272.5219 224.15 <.0001 

Error 123 149.5431 1.215798     

Uncorrected Total 125 694.5869       

 
 

Root MSE 1.10263 R-Square 0.78470 

Dependent Mean 0.95992 Adj R-Sq 0.78120 

Coeff Var 114.86675     

 
Note: The NOINT option changes the definition of the R-Square statistic to: 

1 - (Residual Sum of Squares/Uncorrected Total Sum of Squares). 

Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

y 1 0.653190 0.121231 5.39 <.0001 0.17983764 

sp500 1 0.653965 0.038549 16.96 <.0001 0.80500530 
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Appendix D – Test for Overidentifying Restrictions 

Test for Overidentifying Restrictions 

Num DF Den DF F Value Pr > F 

1 123 371.09 0.0001 
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Appendix E – Cointegration Tests 

Phillips-Perron test for Estimated Consumption Model Residuals 
 

The AUTOREG Procedure 
Dependent Variable Resid 

  Residual Values 

 
 

Phillips-Perron test for Residuals 
 

The AUTOREG Procedure 
Ordinary Least Squares Estimates 

SSE 26.8594534 DFE 124 

MSE 0.21661 Root MSE 0.46541 

SBC 167.35096 AIC 164.522646 

MAE 0.36403238 AICC 164.555167 

MAPE 149.258928 HQC 165.671641 

Durbin-Watson 1.6293 Regress R-Square 0.0000 

    Total R-Square 0.0000 

 
 

Phillips-Perron Unit Root Test 

Type Lags Rho Pr < Rho Tau Pr < Tau 

Zero Mean 2 -43.0275 <.0001 -5.4369 <.0001 

Single Mean 2 -101.0911 0.0011 -9.2516 <.0001 

Trend 2 -112.5103 0.0004 -10.1089 <.0001 

 
 

Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Intercept 1 0.4593 0.0416 11.03 <.0001 
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Phillips-Perron test for Estimated Wealth Model Residuals 
 

The AUTOREG Procedure 
Dependent Variable Resid 

  Residual 

 
 

Phillips-Perron test for Residuals 
 

The AUTOREG Procedure 
Ordinary Least Squares Estimates 

SSE 149.393947 DFE 124 

MSE 1.20479 Root MSE 1.09763 

SBC 381.847075 AIC 379.018761 

MAE 0.87578367 AICC 379.051281 

MAPE 100.345078 HQC 380.167756 

Durbin-Watson 1.3217 Regress R-Square 0.0000 

    Total R-Square 0.0000 

 
 

Phillips-Perron Unit Root Test 

Type Lags Rho Pr < Rho Tau Pr < Tau 

Zero Mean 2 -79.2940 <.0001 -7.7520 <.0001 

Single Mean 2 -79.3746 0.0011 -7.7290 <.0001 

Trend 2 -81.4718 0.0004 -7.8341 <.0001 

 
 

Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Intercept 1 0.0345 0.0982 0.35 0.7255 
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Appendix F – Normality Tests 

Normality Test - Estimated Consumption Model Residuals 
 

The UNIVARIATE Procedure 
Variable: c_ (Residual Values) 

Moments 

N 125 Sum Weights 125 

Mean 0.45927828 Sum Observations 57.4097852 

Std Deviation 0.46354679 Variance 0.21487563 

Skewness -0.0235306 Kurtosis 0.08649792 

Uncorrected SS 53.2265209 Corrected SS 26.8594534 

Coeff Variation 100.929395 Std Error Mean . 

 
Basic Statistical Measures 

Location Variability 

Mean 0.459278 Std Deviation 0.46355 

Median 0.460029 Variance 0.21488 

Mode . Range 2.36940 

    Interquartile Range 0.59494 

 
Tests for Location: Mu0=0 

Test Statistic p Value 

Sign M 44.5 Pr >= |M| <.0001 

Signed Rank S 3269.5 Pr >= |S| <.0001 

 
Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.990168 Pr < W 0.5186 

Kolmogorov-Smirnov D 0.045509 Pr > D >0.1500 

Cramer-von Mises W-Sq 0.03783 Pr > W-Sq >0.2500 

Anderson-Darling A-Sq 0.305291 Pr > A-Sq >0.2500 
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Normality Test - Estimated Wealth Model Residuals 

 
The UNIVARIATE Procedure 

Variable: ehat1 (Residual) 
Moments 

N 125 Sum Weights 125 

Mean 0.03454813 Sum Observations 4.31851675 

Std Deviation 1.09322988 Variance 1.19515158 

Skewness 0.06804484 Kurtosis 0.17329255 

Uncorrected SS 149.543144 Corrected SS 149.393947 

Coeff Variation 3164.36738 Std Error Mean . 

 
Basic Statistical Measures 

Location Variability 

Mean 0.034548 Std Deviation 1.09323 

Median 0.045295 Variance 1.19515 

Mode . Range 6.37642 

    Interquartile Range 1.46852 

 
Tests for Location: Mu0=0 

Test Statistic p Value 

Sign M 2.5 Pr >= |M| 0.7207 

Signed Rank S 141.5 Pr >= |S| 0.7289 

 
Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.992869 Pr < W 0.7788 

Kolmogorov-Smirnov D 0.035021 Pr > D >0.1500 

Cramer-von Mises W-Sq 0.023502 Pr > W-Sq >0.2500 

Anderson-Darling A-Sq 0.216839 Pr > A-Sq >0.2500 
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Appendix G –Serial Correlation Tests  

Parameter Estimates for Second-Stage Regression 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

w 1 0.188180 0.028055 6.71 <.0001 1.02104846 

 
 

Durbin-Watson 0.822187 

Number of Observations 125 

First-Order Autocorrelation 0.578573 

 
 
 

Parameter Estimates for reduced-form equation 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

y 1 0.653190 0.121231 5.39 <.0001 0.17983764 

sp500 1 0.653965 0.038549 16.96 <.0001 0.80500530 

 
 

Durbin-Watson 1.320352 

Number of Observations 125 

First-Order Autocorrelation 0.336628 
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Appendix H – Multicollinearity Test 

The REG Procedure 
Model: MODEL1 

Dependent Variable: w 
Number of Observations Read 125 

Number of Observations Used 125 

 
 
 

Note: No intercept in model. R-Square is redefined. 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 2 545.04380 272.52190 224.15 <.0001 

Error 123 149.54314 1.21580     

Uncorrected Total 125 694.58695       

 
 

Root MSE 1.10263 R-Square 0.7847 

Dependent Mean 0.95992 Adj R-Sq 0.7812 

Coeff Var 114.86675     

 
 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| Tolerance 
Variance 
Inflation 

y 1 0.65319 0.12123 5.39 <.0001 0.85954 1.16341 

sp500 1 0.65396 0.03855 16.96 <.0001 0.85954 1.16341 

 
 

Correlation of Estimates 

Variable y sp500 

y 1.0000 -0.3748 

sp500 -0.3748 1.0000 
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Appendix I – Alternative procedure: Seemingly unrelated regressions  
 

Estimated Wealth Consumption  
 

The SYSLIN Procedure 
Seemingly Unrelated Regression Estimation 

 
Crossproducts for the System X'X, X'Y, Y'Y 

  w y sp500 All Y 

w 1669.02 28.514 144.926 414.179 

y 28.51 80.894 95.343 129.882 

sp500 144.93 95.343 800.039 602.953 

All Y 414.18 129.882 602.953 800.799 

 

X'X Generalized Inverse, Parameter Estimates, 
and SSE 

  w y sp500 All Y 

w 0.000609 -.000099 -.000099 0.180 

y -.000099 0.014398 -.001698 0.805 

sp500 -.000099 -.001698 0.001470 0.625 

All Y 0.180124 0.805408 0.625043 244.716 
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System Weighted MSE 0.9908 

Degrees of freedom 247 

System Weighted R-Square 0.6944 

 
Model CONSUMPTI 

Dependent Variable c 

 
Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

w 1 0.180124 0.024686 7.30 <.0001 0.97733756 

 
Durbin-Watson 0.779597 

Number of Observations 125 

First-Order Autocorrelation 0.599537 
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Normality Test - Estimated Consumption Model Residuals 
 

The UNIVARIATE Procedure 
Variable: c_ (Residual Values) 

Moments 

N 125 Sum Weights 125 

Mean 0.46701136 Sum Observations 58.3764196 

Std Deviation 0.45353162 Variance 0.20569093 

Skewness -0.0324993 Kurtosis 0.13672166 

Uncorrected SS 52.9738176 Corrected SS 25.7113667 

Coeff Variation 97.1136176 Std Error Mean . 

 
 

Basic Statistical Measures 

Location Variability 

Mean 0.467011 Std Deviation 0.45353 

Median 0.468302 Variance 0.20569 

Mode . Range 2.35557 

    Interquartile Range 0.58712 

 
 

Tests for Location: Mu0=0 

Test Statistic p Value 

Sign M 43.5 Pr >= |M| <.0001 

Signed Rank S 3340.5 Pr >= |S| <.0001 

 
 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.990622 Pr < W 0.5608 

Kolmogorov-Smirnov D 0.043185 Pr > D >0.1500 

Cramer-von Mises W-Sq 0.03612 Pr > W-Sq >0.2500 

Anderson-Darling A-Sq 0.297721 Pr > A-Sq >0.2500 
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Estimated Wealth Model 
 

The SYSLIN Procedure 
Seemingly Unrelated Regression Estimation 

 
Model WEALTH 

Dependent Variable w 

 
Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

y 1 0.805408 0.119991 6.71 <.0001 0.22174660 

sp500 1 0.625043 0.038343 16.30 <.0001 0.76940383 

 
 

Durbin-Watson 1.357759 

Number of Observations 125 

First-Order Autocorrelation 0.317609 
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Normality Test - Estimated Wealth Model Residuals 
 

The UNIVARIATE Procedure 
Variable: w_ (Residual Values) 

Moments 

N 125 Sum Weights 125 

Mean -0.0416976 Sum Observations -5.2122052 

Std Deviation 1.10037517 Variance 1.21082552 

Skewness 0.04475536 Kurtosis 0.09213163 

Uncorrected SS 151.570527 Corrected SS 151.35319 

Coeff Variation -2638.9386 Std Error Mean . 

 
 

Basic Statistical Measures 

Location Variability 

Mean -0.04170 Std Deviation 1.10038 

Median -0.05455 Variance 1.21083 

Mode . Range 6.40401 

    Interquartile Range 1.58443 

 
 

Tests for Location: Mu0=0 

Test Statistic p Value 

Sign M -2.5 Pr >= |M| 0.7207 

Signed Rank S -158.5 Pr >= |S| 0.6978 

 
 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.99376 Pr < W 0.8571 

Kolmogorov-Smirnov D 0.034913 Pr > D >0.1500 

Cramer-von Mises W-Sq 0.023763 Pr > W-Sq >0.2500 

Anderson-Darling A-Sq 0.206969 Pr > A-Sq >0.2500 
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Covariances and Correlation Estimates 

 
The SYSLIN Procedure Seemingly Unrelated Regression Estimation 

 
Covariances of Parameter Estimates 

  w y sp500 

w 0.000609 -.000099 -.000099 

y -.000099 0.014398 -.001698 

sp500 -.000099 -.001698 0.001470 

 
Correlations of Parameter Estimates 

  w y sp500 

w 1.0000 -0.0333 -0.1042 

y -0.0333 1.0000 -0.3691 

sp500 -0.1042 -0.3691 1.0000 

 
Cross Model Covariance 

  CONSUMPTI WEALTH 

CONSUMPTI 0.425280 -0.10527 

WEALTH -.105272 1.21580 

 
Cross Model Correlation 

  CONSUMPTI WEALTH 

CONSUMPTI 1.00000 -0.14640 

WEALTH -0.14640 1.00000 

 
Cross Model Inverse Correlation 

  CONSUMPTI WEALTH 

CONSUMPTI 1.02190 0.14961 

WEALTH 0.14961 1.02190 
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Cross Model Inverse Covariance 

  CONSUMPTI WEALTH 

CONSUMPTI 2.40289 0.208058 

WEALTH 0.20806 0.840520 
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Appendix J– Autoregressive Error Mode l, Corrects for Serial 
Correlation 
 

Estimated Consumption Model 
 

The AUTOREG Procedure 
Dependent Variable c 

 
 

c = α(w)  
 

The AUTOREG Procedure 
Ordinary Least Squares Estimates 

SSE 52.7347369 DFE 124 

MSE 0.42528 Root MSE 0.65214 

SBC 251.683028 AIC 248.854714 

MAE 0.55216269 AICC 248.887234 

MAPE 151.594644 HQC 250.003708 

Durbin-Watson 0.6838 Regress R-Square 0.2559 

    Total R-Square 0.2559 

NOTE: No intercept term is used. R-squares are redefined. 
 
 

Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

w 1 0.1616 0.0247 6.53 <.0001 
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Estimates of Autocorrelations 

Lag Covariance Correlation -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1  

0 0.4219 1.000000 |                    |********************| 

1 0.2728 0.646731 |                    |*************       | 

2 0.2570 0.609102 |                    |************        | 

3 0.2791 0.661606 |                    |*************       | 

4 0.2226 0.527576 |                    |***********         | 

 
 

Preliminary MSE 0.1910 

 
 

Estimates of Autoregressive Parameters 

Lag Coefficient 
Standard 

Error t Value 

1 -0.332323 0.091211 -3.64 

2 -0.180465 0.090035 -2.00 

3 -0.368824 0.090035 -4.10 

4 0.040743 0.091211 0.45 
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Autoregressive Error Model Correct for serial Correlation 

 
The AUTOREG Procedure 

Yule-Walker Estimates 

SSE 12.4133287 DFE 120 

MSE 0.10344 Root MSE 0.32163 

SBC 91.3656829 AIC 77.2241142 

MAE 0.23450308 AICC 77.7283158 

MAPE 98.7118404 HQC 82.969087 

Durbin-Watson 1.4981 Regress R-Square 0.0359 

    Total R-Square 0.8248 

NOTE: No intercept term is used. R-squares are redefined. 
 
 

Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

w 1 0.0284 0.0134 2.11 0.0367 
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Appendix K– Autoregressive Error Model 2, Corrects for Serial 
Correlation 

Estimated Consumption Model 
 

The AUTOREG Procedure 
Dependent Variable c 

 
 

c = α(y) + β(sp500) 
 

The AUTOREG Procedure 
Ordinary Least Squares Estimates 

SSE 19.0553184 DFE 123 

MSE 0.15492 Root MSE 0.39360 

SBC 129.270324 AIC 123.613697 

MAE 0.30937623 AICC 123.712057 

MAPE 115.946692 HQC 125.911686 

Durbin-Watson 1.7871 Regress R-Square 0.7311 

    Total R-Square 0.7311 

NOTE: No intercept term is used. R-squares are redefined. 
 
 

Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

y 1 0.7326 0.0433 16.93 <.0001 

sp500 1 0.000956 0.0138 0.07 0.9447 
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Correlation of Parameter Estimates 

  y sp500 

y 1 -0.37478 

sp500 -0.37478 1 

 
 

Estimates of Autocorrelations 

Lag Covariance Correlation -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1  

0 0.1524 1.000000 |                    |********************| 

1 0.0145 0.095371 |                    |**                  | 

2 0.0315 0.206476 |                    |****                | 

3 0.0208 0.136669 |                    |***                 | 

4 0.0252 0.165260 |                    |***                 | 

 
Preliminary MSE 0.1415 

 
Estimates of Autoregressive Parameters 

Lag Coefficient 
Standard 

Error t Value 

1 -0.042738 0.091063 -0.47 

2 -0.169066 0.090678 -1.86 

3 -0.100762 0.090678 -1.11 

4 -0.114901 0.091063 -1.26 
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Autoregressive Error Model Correct for serial Correlation 

 
The AUTOREG Procedure 

Yule-Walker Estimates 

SSE 15.5403872 DFE 119 

MSE 0.13059 Root MSE 0.36137 

SBC 123.273453 AIC 106.30357 

MAE 0.27695315 AICC 107.015435 

MAPE 72.3000451 HQC 113.197538 

Durbin-Watson 1.5895 Regress R-Square 0.5122 

    Total R-Square 0.7807 

NOTE: No intercept term is used. R-squares are redefined. 
 
 

Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

y 1 0.5400 0.0500 10.80 <.0001 

sp500 1 0.000639 0.0121 0.05 0.9581 

 
 

Correlation of Parameter Estimates 

  y sp500 

y 1 -0.25327 

sp500 -0.25327 1 
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Appendix L – Estimated Model with Lags in GDP and S&P500 
 

Estimated Consumption Model 
 

The SYSLIN Procedure 
Two-Stage Least Squares Estimation 

 
Model CONSUMPTION 

Dependent Variable c 

 
Analysis of Variance 

Source DF Sum of Squares Mean Square F Value Pr > F 

Model 1 414.8889 414.8889 60.67 <.0001 

Error 61 417.1262 6.838134     

Uncorrected Total 62 718.2431       

 
Root MSE 2.61498 R-Square 0.49866 

Dependent Mean 3.11993 Adj R-Sq 0.49044 

Coeff Var 83.81548     

 
Note: The NOINT option changes the definition of the R-Square statistic to: 

1 - (Residual Sum of Squares/Uncorrected Total Sum of Squares). 

Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

w 1 0.478856 0.061476 7.79 <.0001 1.67340111 

 
Durbin-Watson 1.269886 

Number of Observations 62 

First-Order Autocorrelation 0.363905 

 
Test for Overidentifying Restrictions 

Num DF Den DF F Value Pr > F 

3 58 35.69 0.0001 
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 73 

Estimated Wealth Model with Lags 
 

The SYSLIN Procedure 
Two-Stage Least Squares Estimation 

Model Crossproducts for each Equation Given By X'X, X'y, y'y 

  y l_y sp500 l_sp500 w 

y 883.55 632.41 2133.3 3742.4 911.72 

l_y 632.41 898.85 2045.9 2240.9 734.06 

sp500 2133.30 2045.87 27971.2 9443.8 6559.05 

l_sp500 3742.42 2240.93 9443.8 28530.1 3749.03 

w 911.72 734.06 6559.0 3749.0 2262.92 

 
X'X Generalized Inverse, Parameter Estimates, and SSE 

  y l_y sp500 l_sp500 w 

y 0.004337 -.001932 -.000055 -.000399 0.681 

l_y -.001932 0.002389 -.000056 0.000084 -0.058 

sp500 -.000055 -.000056 0.000045 -.000003 0.193 

l_sp500 -.000399 0.000084 -.000003 0.000082 -0.017 

w 0.680872 -.058109 0.192585 -.017090 485.720 

 
Model WEALTH 

Dependent Variable w 

 
Analysis of Variance 

Source DF Sum of Squares Mean Square F Value Pr > F 

Model 4 1777.204 444.3011 53.05 <.0001 

Error 58 485.7201 8.374485     

Uncorrected Total 62 2262.925       

 
Root MSE 2.89387 R-Square 0.78536 

Dependent Mean 3.72812 Adj R-Sq 0.77055 

Coeff Var 77.62272     
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Note: The NOINT option changes the definition of the R-Square statistic to: 

1 - (Residual Sum of Squares/Uncorrected Total Sum of Squares). 

Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

y 1 0.680872 0.190578 3.57 0.0007 0.31718023 

l_y 1 -0.05811 0.141439 -0.41 0.6827 -0.02717641 

sp500 1 0.192585 0.019445 9.90 <.0001 0.70352697 

l_sp500 1 -0.01709 0.026188 -0.65 0.5166 -0.06244039 

 
Covariances of Parameter Estimates 

  y l_y sp500 l_sp500 

y 0.036320 -.016179 -.000458 -.003342 

l_y -.016179 0.020005 -.000468 0.000706 

sp500 -.000458 -.000468 0.000378 -.000028 

l_sp500 -.003342 0.000706 -.000028 0.000686 

 
Correlations of Parameter Estimates 

  y l_y sp500 l_sp500 

y 1.0000 -0.6002 -0.1237 -0.6696 

l_y -0.6002 1.0000 -0.1700 0.1905 

sp500 -0.1237 -0.1700 1.0000 -0.0556 

l_sp500 -0.6696 0.1905 -0.0556 1.0000 

 
Durbin-Watson 1.207134 

Number of Observations 62 

First-Order Autocorrelation 0.383406 
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Appendix M – Estimated Model with Median Age 
 

The SYSLIN Procedure 
Two-Stage Least Squares Estimation 

 
Model CONSUMPTION 

Dependent Variable c 

 
Analysis of Variance 

Source DF Sum of Squares Mean Square F Value Pr > F 

Model 1 423.9525 423.9525 61.26 <.0001 

Error 62 429.0794 6.920635     

Uncorrected Total 63 732.7927       

 
Root MSE 2.63071 R-Square 0.49699 

Dependent Mean 3.13095 Adj R-Sq 0.48888 

Coeff Var 84.02271     

 
Note: The NOINT option changes the definition of the R-Square statistic to: 

1 - (Residual Sum of Squares/Uncorrected Total Sum of Squares). 

Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

w 1 0.488187 0.062374 7.83 <.0001 1.70388823 

 
Durbin-Watson 1.295914 

Number of Observations 63 

First-Order Autocorrelation 0.342258 

 
Test for Overidentifying Restrictions 

Num DF Den DF F Value Pr > F 

3 59 33.87 0.0001 
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The SYSLIN Procedure 
Two-Stage Least Squares Estimation 

Model Crossproducts for each Equation Given By X'X, X'y, y'y 

  y sp500 age age2 w 

y 905.59 2244.5 70.194 141.611 922.04 

sp500 2244.46 28532.0 292.159 588.449 6611.12 

age 70.19 292.2 35.987 72.099 84.90 

age2 141.61 588.4 72.099 144.451 171.08 

w 922.04 6611.1 84.900 171.081 2267.76 

 
X'X Generalized Inverse, Parameter Estimates, and SSE 

  y sp500 age age2 w 

y 0.00229 -.000068 1.32 -0.66 0.679 

sp500 -0.00007 0.000045 0.05 -0.02 0.194 

age 1.31723 0.048559 2235.05 -1117.06 182.930 

age2 -0.65943 -.024356 -1117.06 558.30 -91.576 

w 0.67865 0.193846 182.93 -91.58 496.636 

 
Model WEALTH 

Dependent Variable w 

 
Analysis of Variance 

Source DF Sum of Squares Mean Square F Value Pr > F 

Model 4 1771.124 442.7811 52.60 <.0001 

Error 59 496.6356 8.417553     

Uncorrected Total 63 2267.760       

 
Root MSE 2.90130 R-Square 0.78100 

Dependent Mean 3.70385 Adj R-Sq 0.76615 

Coeff Var 78.33206     
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Note: The NOINT option changes the definition of the R-Square statistic to: 
1 - (Residual Sum of Squares/Uncorrected Total Sum of Squares). 

Parameter Estimates 

Variable DF 
Parameter 

Estimate Standard Error t Value Pr > |t| 
Standardized 

Estimate 

y 1 0.678646 0.138859 4.89 <.0001 0.31725127 

sp500 1 0.193846 0.019567 9.91 <.0001 0.70999340 

age 1 182.9303 137.1628 1.33 0.1874 25.88269985 

age2 1 -91.5757 68.55326 -1.34 0.1867 -25.91289710 

 
Covariances of Parameter Estimates 

  y sp500 age age2 

y 0.0193 -.000572 11.1 -5.55 

sp500 -0.0006 0.000383 0.4 -0.21 

age 11.0879 0.408752 18813.6 -9402.88 

age2 -5.5508 -.205017 -9402.9 4699.55 

 
Correlations of Parameter Estimates 

  y sp500 age age2 

y 1.0000 -0.2107 0.5822 -0.5831 

sp500 -0.2107 1.0000 0.1523 -0.1528 

age 0.5822 0.1523 1.0000 -1.0000 

age2 -0.5831 -0.1528 -1.0000 1.0000 

 
Durbin-Watson 1.238367 

Number of Observations 63 

First-Order Autocorrelation 0.346668 
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