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By Tatre Jantarakolica 

Assignment 3 
 
From the data set assign3.dta: 

The study of production function assumes the model follows CES production 
function:  

(1 )y K L
Q

U U UJ G G H
−− −ª º= + − +¬ ¼       (1) 

where: 
 y = Output 
 K = Capital Input 
 L  = Labor Input 
 J = Efficiency Parameter 
 G = Distribution Parameter 

Q   = Parameter  
U = Substitution Parameter 
 H  = Disturbance Term 
 

Elasticity of Substitution can be computed from:  
1

1
V

U
=

−
 

 
 The model can then be transformed as: 

ln ln ln (1 )y K LU UQJ G G H
U

− −ª º= − + − +¬ ¼      (2) 

a. Estimate the model (1) using NLS estimation method using initial values of J=4, 
G=0, U= –1, Q=1. Determine the estimated value of efficiency parameter (J)� 
distribution parameter (G)� parameter (Q), and substitution parameter (U), and 
elasticity of substitution (V). Perform F-test to test whether G=0, U=0, and Q=0. 

b. Estimate the model (2) using NLS estimation method initial values of lnJ=4, G=0, 
U= –1, Q=1. Determine the estimated value of efficiency parameter (J)� distribution 
parameter (G)� parameter (Q), and substitution parameter (U), and elasticity of 
substitution (V). Perform F-test to test whether G=0, U=0, and Q=0. 

c. From (a), if we change initial values to be J=55, G=0, U= –1, Q=1, what will happen 
to the estimated result? Interpret the estimated result and why do we get this kind 
of result? (Make comparison between previous result and the new result) 

d. From (a), if we change convergence value from default of 0.00001 or (1e-5) to (i) 
0.1 or (1e-1) and (ii) (1e-15) with maximum iteration of 100, what will happen to 
the estimated result? Interpret the estimated result and why do we get this kind of 
result? (Make comparison between previous result and the new result) 

e. From (b), if we change initial values to be lnJ=55, G=0, U= –1, Q=1, what will 
happen to the estimated result? Interpret the estimated result and why do we get this 
kind of result? (Make comparison between previous result and the new result) 

f. From (b), if we change convergence value from default of 0.00001 or (1e-5) to (i) 
0.1 or (1e-1) and (ii) (1e-15) with maximum iteration of 100, what will happen to 
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the estimated result? Interpret the estimated result and why do we get this kind of 
result? (Make comparison between previous result and the new result) 

g. Make comparison of the estimated results of model (1) and model (2). Which 
estimated result should be used in this case? Why?  

 



Fromtheestimatedresultofmodel a bysetting r 4 s o f l r i

astheinitialvalues

7

theefficiencyparameter yl 2.89e 17 substitutionparameter 4 1.88

thedistributionparameter S 0.8017 elasticityofsubsituitioncos

parameter V 3.39589
1 p

0.3469

Next testingwhether S f r 0 byusingFtest the result shows pvalue

ooo whichimpliesthat 8 p u arejointly statistically significant



Fromtheestimatedresultofmodel bysetting r 4 s o f l r i

astheinitialvalues 2

theefficiencyparameter yl 44.6476 substitutionparameter 4 0.8080

thedistributionparameter S 0.2351 elasticityofsubsituitioncos

parameter V 0.9727 Itp 0.5531

Next testingwhether S f r 0 byusingFtest the result shows pvalue

ooo whichimpliesthat S p u arejointly statistically significant



Frommodel a whenwe change the initialvaluestobe V 55 8 0 f l ri e
theestimatedresult has significantchanges as shownbelow

theefficientparameter V changes from 2.89e 17 to 15.22

thedistributionparameter S changes from 0.8017 to 0.0548

parameter V changes from 3.39589 to 1.0636

substitutionparameter 4 changes from 1.88 to 38.8570

elasticityofsubsituitionc6 changes from 0.3469 to 0.0251

It is obvious that theinitialvalues are vital They affecttheestimatedresult

under nonlinear least square NLS because it is non linear So we have

todothe linearapproximation andtheformula is tcxi fcx.it3 Ct to to
Thus theinitialvalue is important Moreover R significantlydrops from0.9622to 0.4497



FromtheCD modelwiththesamesetofinitialvalues V 4 S O f l V 1

i changes the convergencevalueto0.1Cieh

cBaseline Estimated Result

cii changes the convergencevalueto ie is with ianmaximumiterationtimes

The estimatedresultsdifferfromourbaseline result becausewechangethe convergence

value Because NLS isan iterativeprocess theprocess keep repeating until onevalue

convergestotheconvergencevalue Thus ifwechangeour convergencevalue theresult

maydiffer orwedonotgettheresult as incase ais



Frommodel121 ifwechangetheinitialvalues tobe Iny 55 8 0 f 1 VI
the estimatedresult willbeas follows

beginningmodel

µ

Theresult is absolutelydifferent fromour beginingmodel iwith initialvalue Inr 4
Noticeably theR and adjR ofthis modelgiven initialvalue Inr55 arenegative
Theseoccur becausewechangeourinitialvalues Accordingtowhatwehavediscussed

initialvaluesarereallyimportant wehavetochoosethemcarefully



Fromthemodel e withthesamesetofinitialvalues In2 4 S O f l ki

cis change convergence valueto oI lie D

Ciii change convergence valueto ie15Ctoomaximumiterationtime

beginning model



Surprisingly theestimatedresultofthemodel is almost thesame

evenwekeep changing the convergencevalue However whatdiffersamong these three

cases is R candadjR Whenwechangetheconvergence valueto le15 smallest

wegetthehighest R2

Thishappens mightbebecause ourmodel is inthelag farm

Aswehave seen from a to fi theestimatedresultofmodel a varieswhenwe

change either initialvalue or convergencevalue also wemightnotgettheresultaswell

Onthecontrary theestimatedresultofmodelus ismuchmorestablewhenwechangethe

convergence value however it changes whenwechange theinitialvalue aswell

To conclude theestimatedresultofmodel 12 shouldbeusedbackingupbythe

reasonsmentionedabove Tobemoreprecise I thinktheestimatedresult from ft Cii
shouldbeemployed because wesetthe convergence valuetobeverysmall cclosetozero1

and R2 is extremely high IR 0.9963
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                                                                                                                                                     ___  ____  ____  ____  ____(R)
                                                                                                                                                    /__    /   ____/   /   ____/   
                                                                                                                                                   ___/   /   /___/   /   /___/    
                                                                                                                                                     Statistics/Data Analysis      

  ___  ____  ____  ____  ____ (R)
 /__    /   ____/   /   ____/
___/   /   /___/   /   /___/   16.0   Copyright 1985-2019 StataCorp LLC
  Statistics/Data Analysis            StataCorp
                                      4905 Lakeway Drive
     MP - Parallel Edition            College Station, Texas 77845 USA
                                      800-STATA-PC        http://www.stata.com
                                      979-696-4600        stata@stata.com
                                      979-696-4601 (fax)

20-student 2-core Stata lab perpetual license:
       Serial number:  501606222284
         Licensed to:  Faculty of economics
                       Thammasat University

Notes:
      1.  Unicode is supported; see help unicode_advice.
      2.  More than 2 billion observations are allowed; see help obs_advice.
      3.  Maximum number of variables is set to 5000; see help set_maxvar.
      4.  New update available; type -update all-

1 . doedit "C:\Users\Chaiyapong M\Desktop\BE\EE426\Assignment 3\Assignment 3.do" 

2 . use "C:\Users\Chaiyapong M\Desktop\BE\EE426\Assignment 3\assign3.dta"

3 . do "C:\Users\Chaiyapong M\Desktop\BE\EE426\Assignment 3\Assignment 3.do"

4 . set more off

5 . nl (y = {gamma}*(({delta}*k^(-{rho}))+((1-{delta})*l^(-{rho})))^(-{nu}/{rho}))
> , init(gamma 4 delta 0 rho -1 nu 1) nolog
(obs = 800)

      Source       SS            df       MS
    Number of obs =        800

       Model   2.363e+20          4  5.9080e+19    R-squared     =     0.9622
    Residual   9.271e+18        796  1.1647e+16    Adj R-squared =     0.9621

    Root MSE      =   1.08e+08
       Total   2.456e+20        800  3.0699e+17    Res. dev.     =   31861.36

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

      /gamma    2.89e-17   6.45e-17     0.45   0.654    -9.77e-17    1.55e-16
      /delta    .8017609   .0319332    25.11   0.000     .7390776    .8644443
        /rho    -1.88296   .2889715    -6.52   0.000    -2.450197   -1.315724
         /nu     3.39589   .1261608    26.92   0.000     3.148243    3.643537

6 . test (_b[/delta]=0) (_b[/rho]=0) (_b[/nu]=0)

 ( 1)  [delta]_cons = 0
 ( 2)  [rho]_cons = 0
 ( 3)  [nu]_cons = 0

       F(  3,   796) = 7383.35
            Prob > F =    0.0000

7 . nl (lny = ln({gamma})-({nu}/{rho})*ln(({delta}*k^(-{rho}))+(1-{delta})*l^(-{rho}))), init(gamma exp(4) delta 0 rho -1 nu 1)
(obs = 800)

Iteration 0:  residual SS =  1143.768
Iteration 1:  residual SS =  1141.441
Iteration 2:  residual SS =  1079.391
Iteration 3:  residual SS =  1056.941
Iteration 4:  residual SS =  1021.525
Iteration 5:  residual SS =  983.1424
Iteration 6:  residual SS =  899.3974
Iteration 7:  residual SS =  828.0449
Iteration 8:  residual SS =  820.0263
Iteration 9:  residual SS =  819.9925
Iteration 10:  residual SS =  819.9925
Iteration 11:  residual SS =  819.9925
Iteration 12:  residual SS =  819.9925
Iteration 13:  residual SS =  819.9925

      Source       SS            df       MS
    Number of obs =        800

       Model   976.20485          3  325.401616    R-squared     =     0.5435
    Residual   819.99246        796  1.03014129    Adj R-squared =     0.5418

    Root MSE      =   1.014959
       Total   1796.1973        799  2.24805671    Res. dev.     =   2290.048

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

      /gamma     44.6476   18.90459     2.36   0.018     7.538852    81.75634
         /nu    .9727292   .0317774    30.61   0.000     .9103518    1.035107
        /rho   -.8079829   .2186236    -3.70   0.000     -1.23713    -.378836
      /delta    .2351025   .0328464     7.16   0.000     .1706266    .2995783

  Parameter gamma taken as constant term in model & ANOVA table

8 . test (_b[/delta]=0) (_b[/rho]=0) (_b[/nu]=0)

 ( 1)  [delta]_cons = 0
 ( 2)  [rho]_cons = 0
 ( 3)  [nu]_cons = 0

       F(  3,   796) =  366.55
            Prob > F =    0.0000

9 . nl (y = {gamma}*( ({delta}*k^(-{rho})) + ((1-{delta})*l^(-{rho})) )^(-{nu}/{rho})), init(gamma 55 delta 0 rho -1 nu 1)
(obs = 800)

Iteration 0:  residual SS =  1.65e+20
Iteration 1:  residual SS =  1.62e+20
Iteration 2:  residual SS =  1.62e+20
Iteration 3:  residual SS =  1.62e+20
Iteration 4:  residual SS =  1.61e+20
Iteration 5:  residual SS =  1.42e+20
Iteration 6:  residual SS =  1.42e+20
Iteration 7:  residual SS =  1.42e+20
Iteration 8:  residual SS =  1.41e+20
Iteration 9:  residual SS =  1.41e+20
Iteration 10:  residual SS =  1.41e+20
Iteration 11:  residual SS =  1.38e+20
Iteration 12:  residual SS =  1.36e+20
Iteration 13:  residual SS =  1.35e+20
Iteration 14:  residual SS =  1.35e+20
Iteration 15:  residual SS =  1.35e+20
Iteration 16:  residual SS =  1.35e+20
Iteration 17:  residual SS =  1.35e+20
Iteration 18:  residual SS =  1.35e+20
Iteration 19:  residual SS =  1.35e+20

C
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      Source       SS            df       MS
    Number of obs =        800

       Model   1.105e+20          4  2.7614e+19    R-squared     =     0.4497
    Residual   1.351e+20        796  1.6977e+17    Adj R-squared =     0.4470

    Root MSE      =   4.12e+08
       Total   2.456e+20        800  3.0699e+17    Res. dev.     =   34004.87

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

      /gamma    15.22065   9.365261     1.63   0.105    -3.162876    33.60418
      /delta     .054846   2.020678     0.03   0.978    -3.911641    4.021333
        /rho   -38.85703   533.4338    -0.07   0.942     -1085.96    1008.246
         /nu    1.063579   .0348938    30.48   0.000     .9950845    1.132074

10 . nl (y = {gamma}*( ({delta}*k^(-{rho})) + ((1-{delta})*l^(-{rho})) )^(-{nu}/{rho})), init(gamma 4 delta 0 rho -1 nu 1) eps(1e-1)
(obs = 800)

Iteration 0:  residual SS =  2.35e+20
Iteration 1:  residual SS =  2.35e+20

      Source       SS            df       MS
    Number of obs =        800

       Model   1.043e+19          4  2.6070e+18    R-squared     =     0.0425
    Residual   2.352e+20        796  2.9543e+17    Adj R-squared =     0.0376

    Root MSE      =   5.44e+08
       Total   2.456e+20        800  3.0699e+17    Res. dev.     =   34448.06

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

      /gamma    4.000008   15.18698     0.26   0.792    -25.81125    33.81127
      /delta    1.29e-07   .0001604     0.00   0.999    -.0003147     .000315
        /rho   -29.02049   2408.079    -0.01   0.990    -4755.956    4697.915
         /nu           1   .2149295     4.65   0.000     .5781045    1.421896

d
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11 . nl (y = {gamma}*( ({delta}*k^(-{rho})) + ((1-{delta})*l^(-{rho})) )^(-{nu}/{rho})), init(gamma 4 delta 0 rho -1 nu 1) eps(1e-15) iterate(100)
(obs = 800)

Iteration 0:  residual SS =  2.35e+20
Iteration 1:  residual SS =  2.35e+20
Iteration 2:  residual SS =  2.35e+20
Iteration 3:  residual SS =  2.35e+20
Iteration 4:  residual SS =  2.35e+20
Iteration 5:  residual SS =  2.35e+20
Iteration 6:  residual SS =  2.35e+20
Iteration 7:  residual SS =  2.35e+20
Iteration 8:  residual SS =  2.35e+20
Iteration 9:  residual SS =  2.35e+20
Iteration 10:  residual SS =  2.35e+20
Iteration 11:  residual SS =  2.35e+20
Iteration 12:  residual SS =  2.35e+20
Iteration 13:  residual SS =  2.35e+20
Iteration 14:  residual SS =  2.35e+20
Iteration 15:  residual SS =  2.35e+20
Iteration 16:  residual SS =  2.35e+20
Iteration 17:  residual SS =  2.35e+20
Iteration 18:  residual SS =  2.35e+20
Iteration 19:  residual SS =  2.35e+20
Iteration 20:  residual SS =  2.35e+20
Iteration 21:  residual SS =  2.35e+20
Iteration 22:  residual SS =  2.35e+20
Iteration 23:  residual SS =  2.35e+20
Iteration 24:  residual SS =  2.35e+20
Iteration 25:  residual SS =  2.35e+20
Iteration 26:  residual SS =  2.35e+20
Iteration 27:  residual SS =  2.35e+20
Iteration 28:  residual SS =  2.35e+20
Iteration 29:  residual SS =  2.35e+20
Iteration 30:  residual SS =  2.35e+20
Iteration 31:  residual SS =  2.35e+20
Iteration 32:  residual SS =  2.35e+20
Iteration 33:  residual SS =  2.35e+20
Iteration 34:  residual SS =  2.35e+20
Iteration 35:  residual SS =  2.35e+20
Iteration 36:  residual SS =  2.35e+20
Iteration 37:  residual SS =  2.35e+20
Iteration 38:  residual SS =  2.35e+20
Iteration 39:  residual SS =  2.35e+20
Iteration 40:  residual SS =  2.35e+20
Iteration 41:  residual SS =  2.35e+20
Iteration 42:  residual SS =  2.35e+20
Iteration 43:  residual SS =  2.35e+20
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Iteration 44:  residual SS =  2.35e+20
Iteration 45:  residual SS =  2.35e+20
Iteration 46:  residual SS =  2.35e+20
Iteration 47:  residual SS =  2.35e+20
Iteration 48:  residual SS =  2.35e+20
Iteration 49:  residual SS =  2.35e+20
Iteration 50:  residual SS =  2.35e+20
Iteration 51:  residual SS =  2.35e+20
Iteration 52:  residual SS =  2.35e+20
Iteration 53:  residual SS =  2.35e+20
Iteration 54:  residual SS =  2.35e+20
Iteration 55:  residual SS =  2.35e+20
Iteration 56:  residual SS =  2.35e+20
Iteration 57:  residual SS =  2.35e+20
Iteration 58:  residual SS =  2.35e+20
Iteration 59:  residual SS =  2.35e+20
Iteration 60:  residual SS =  2.35e+20
Iteration 61:  residual SS =  2.35e+20
Iteration 62:  residual SS =  2.35e+20
Iteration 63:  residual SS =  2.35e+20
Iteration 64:  residual SS =  2.35e+20
Iteration 65:  residual SS =  2.35e+20
Iteration 66:  residual SS =  2.35e+20
Iteration 67:  residual SS =  2.35e+20
Iteration 68:  residual SS =  2.35e+20
Iteration 69:  residual SS =  2.35e+20
Iteration 70:  residual SS =  2.35e+20
Iteration 71:  residual SS =  2.35e+20
Iteration 72:  residual SS =  2.35e+20
Iteration 73:  residual SS =  2.35e+20
Iteration 74:  residual SS =  2.35e+20
Iteration 75:  residual SS =  2.35e+20
Iteration 76:  residual SS =  2.35e+20
Iteration 77:  residual SS =  2.35e+20
Iteration 78:  residual SS =  2.35e+20
Iteration 79:  residual SS =  2.35e+20
Iteration 80:  residual SS =  2.35e+20
Iteration 81:  residual SS =  2.35e+20
Iteration 82:  residual SS =  2.35e+20
Iteration 83:  residual SS =  2.35e+20
Iteration 84:  residual SS =  2.35e+20
Iteration 85:  residual SS =  2.35e+20
Iteration 86:  residual SS =  2.35e+20
Iteration 87:  residual SS =  2.35e+20
Iteration 88:  residual SS =  2.35e+20
Iteration 89:  residual SS =  2.35e+20
Iteration 90:  residual SS =  2.35e+20
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Iteration 91:  residual SS =  2.35e+20
Iteration 92:  residual SS =  2.35e+20
Iteration 93:  residual SS =  2.35e+20
Iteration 94:  residual SS =  2.35e+20
Iteration 95:  residual SS =  2.35e+20
Iteration 96:  residual SS =  2.35e+20
Iteration 97:  residual SS =  2.35e+20
Iteration 98:  residual SS =  2.35e+20
Iteration 99:  residual SS =  2.35e+20

      Source       SS            df       MS
    Number of obs =        800

       Model   1.044e+19          4  2.6109e+18    R-squared     =     0.0425
    Residual   2.351e+20        796  2.9541e+17    Adj R-squared =     0.0377

    Root MSE      =   5.44e+08
       Total   2.456e+20        800  3.0699e+17    Res. dev.     =   34448.01

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

      /gamma    4.002503   14.72497     0.27   0.786    -24.90186    32.90687
      /delta    .0000247   .0071815     0.00   0.997    -.0140722    .0141217
        /rho   -19.15934   594.7247    -0.03   0.974    -1186.573    1148.255
         /nu    .9999954   .2082338     4.80   0.000     .5912432    1.408748

convergence not achieved
r(430);

end of do-file

r(430);

12 . nl (lny = ln({gamma})-({nu}/{rho})*ln(({delta}*k^(-{rho}))+(1-{delta})*l^(-{rho}))), init(gamma exp(55) delta 0 rho -1 nu 1)
(obs = 800)

et



  Thursday February 11 00:08:48 2021   Page 8

Iteration 0:  residual SS =   2124794
Iteration 1:  residual SS =   2116579
Iteration 2:  residual SS =   2116571
Iteration 3:  residual SS =   2116504
Iteration 4:  residual SS =   2114468
Iteration 5:  residual SS =   2081538
Iteration 6:  residual SS =   1955293
Iteration 7:  residual SS =   1835355
Iteration 8:  residual SS =   1039523
Iteration 9:  residual SS =  611499.3
Iteration 10:  residual SS =    340404
Iteration 11:  residual SS =  98584.86
Iteration 12:  residual SS =  30130.18
Iteration 13:  residual SS =   16931.5
Iteration 14:  residual SS =  16871.05
Iteration 15:  residual SS =  16866.65
Iteration 16:  residual SS =  16866.63
Iteration 17:  residual SS =  16866.61
Iteration 18:  residual SS =  16866.61
Iteration 19:  residual SS =  16866.61
Iteration 20:  residual SS =  16866.61
Iteration 21:  residual SS =  16866.61

      Source       SS            df       MS
    Number of obs =        800

       Model   -15070.41          2 -7535.20503    R-squared     =    -8.3902
    Residual   16866.607        797   21.162619    Adj R-squared =    -8.4137

    Root MSE      =   4.600285
       Total   1796.1973        799  2.24805671    Res. dev.     =   4709.085

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

      /gamma    7.69e+23          .        .       .            .           .
         /nu   -2.769633   .0616376   -44.93   0.000    -2.890625   -2.648642
        /rho   -38.85713   698.2575    -0.06   0.956    -1409.498    1331.784
      /delta    .5869311   1.981458     0.30   0.767    -3.302562    4.476424

  Parameter gamma taken as constant term in model & ANOVA table
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13 . 
14 . nl (lny = ln({gamma})-({nu}/{rho})*ln(({delta}*k^(-{rho}))+(1-{delta})*l^(-{rho}))), init(gamma exp(4) delta 0 rho -1 nu 1) eps(1e-1)

(obs = 800)

Iteration 0:  residual SS =  1143.768
Iteration 1:  residual SS =  1141.441
Iteration 2:  residual SS =  1079.391
Iteration 3:  residual SS =  1056.941
Iteration 4:  residual SS =  1021.525
Iteration 5:  residual SS =  983.1424
Iteration 6:  residual SS =  899.3974
Iteration 7:  residual SS =  828.0449
Iteration 8:  residual SS =  820.0263
Iteration 9:  residual SS =  819.9925

      Source       SS            df       MS
    Number of obs =        800

       Model   976.20485          3  325.401616    R-squared     =     0.5435
    Residual   819.99247        796  1.03014129    Adj R-squared =     0.5418

    Root MSE      =   1.014959
       Total   1796.1973        799  2.24805671    Res. dev.     =   2290.048

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

      /gamma    44.64812   18.77956     2.38   0.018     7.784805    81.51144
         /nu    .9727292   .0317774    30.61   0.000     .9103518    1.035107
        /rho   -.8077342   .2189572    -3.69   0.000    -1.237536   -.3779324
      /delta    .2351088   .0328584     7.16   0.000     .1706095    .2996081

  Parameter nu taken as constant term in model & ANOVA table

15 . 
16 . nl (lny = ln({gamma})-({nu}/{rho})*ln(({delta}*k^(-{rho}))+(1-{delta})*l^(-{rho}))), init(gamma exp(4) delta 0 rho -1 nu 1) eps(1e-15) iterate(100)

(obs = 800)

if
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Iteration 0:  residual SS =  1143.768
Iteration 1:  residual SS =  1141.441
Iteration 2:  residual SS =  1079.391
Iteration 3:  residual SS =  1056.941
Iteration 4:  residual SS =  1021.525
Iteration 5:  residual SS =  983.1424
Iteration 6:  residual SS =  899.3974
Iteration 7:  residual SS =  828.0449
Iteration 8:  residual SS =  820.0263
Iteration 9:  residual SS =  819.9925
Iteration 10:  residual SS =  819.9925
Iteration 11:  residual SS =  819.9925
Iteration 12:  residual SS =  819.9925
Iteration 13:  residual SS =  819.9925
Iteration 14:  residual SS =  819.9925
Iteration 15:  residual SS =  819.9925
Iteration 16:  residual SS =  819.9925
Iteration 17:  residual SS =  819.9925
Iteration 18:  residual SS =  819.9925
Iteration 19:  residual SS =  819.9925

      Source       SS            df       MS
    Number of obs =        800

       Model   222930.73          4  55732.6813    R-squared     =     0.9963
    Residual   819.99246        796  1.03014129    Adj R-squared =     0.9963

    Root MSE      =   1.014959
       Total   223750.72        800  279.688397    Res. dev.     =   2290.048

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

      /gamma    44.64759   18.90461     2.36   0.018     7.538809    81.75637
         /nu    .9727292   .0317774    30.61   0.000     .9103518    1.035107
        /rho   -.8079839   .2186225    -3.70   0.000    -1.237129   -.3788391
      /delta    .2351024   .0328463     7.16   0.000     .1706267    .2995781

17 . 


