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Assignment 3

From the data set assign3.dta:

The study of production function assumes the model follows CES production

function:

y=y|[6KP+(1=8)L" | 7 +¢ (1)
where:

y = Output

d

K = Capital Input
L = Labor Input

amma = Efficiency Parameter

dets & = Distribution Parameter

nw v = Parameter

tha  p = Substitution Parameter
& = Disturbance Term

1
Elasticity of Substitution can be computed from: o = 1o

P
The model can then be transformed as:

Iny=Iny—"In[ K7 +(1-8L” |+¢ @)
Yo,
bi
Estimate the model (1) using NLS estimation method using initial values of y=4,
=0, p= —1, v=1. Determine the estimated value of efficiency parameter (),
distribution parameter (0), parameter (v), and substitution parameter (p), and
elasticity of substitution (o). Perform F-test to test whether 6=0, p=0, and +=0.

Estimate the model (2) using NLS estimation method initial values of Iny=4, 50,
= —1, v=1. Determine the estimated value of efficiency parameter (y), distribution
parameter (0), parameter (v), and substitution parameter (p), and elasticity of
substitution (o). Perform F-test to test whether =0, =0, and 1=0.

From (a), if we change initial values to be =55, =0, p=—1, v=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)

From (a), if we change convergence value from default of 0.00001 or (1e-5) to (1)
0.1 or (le-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)

From (b), if we change initial values to be Iny=55, 5=0, o= —1, v=I1, 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)

From (b), if we change convergence value from default of 0.00001 or (1e-5) to (i)
0.1 or (le-1) and (i1) (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)

Make comparison of the estimated results of model (1) and model (2). Which
estimated result should be used in this case? Why?
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3) Estimate the model (1) using NLS estimation method using initial values of j=4,
o0, p= -1, v=1. Determine the estimated value of efficiency parameter (),
distribution parameter (J), parameter (v), and substitution parameter (p), and
elasticity of substitution (o). Perform F-test to test whether =0, o=0, and 1=0.

The estimated value 4 e#iciwcy Parameﬁ‘erm = 1.89e°1?

Tie estimated value of dishribution parometer ( )= 0.8017604

The esfimated volie o perameter (V) = 3.M5¢9

The estimated value of cubsitution parameter Cp) = - |.¥%19b

Tue estimated  volue of elas{-fcif:j o substifution (). ¢-_1 _

|-

= U
0.346%657 '5//

Hy: S=F:v=0

Hy: His nit due

|:<3,?q(,) = 73%3.35

I can reject fhe nul \hypr”uasis will shou that (53 ,(P) (V) are  joindly d?ﬁsticaliuj cigni(ica#

b) Estimate the model (2) using NLS estimation method initial values of Iny=4, 5=0,
= —1, v=1. Determine the estimated value of efficiency parameter (}), distribution
parameter (J), parameter (1), and substitution parameter (p), and elasticity of
substitution (o). Perform F-test to test whether 6=0, p=0, and v=0.

The estimated value 0’1( e#{clency Paramefer(r) = 44, 4359

The ostimated value o dickribution parometer ( €)= 0.1351014
The estimated volie o paramefer (V) = 0.9%that
The ectimated value of subsitution parameler Cp) = =~ 0034534
Toe estimated volue of elasttiei{-‘j o substibution (r). §-= _/]_
I-p

= 0.553101u134
Hy. é=Pp=v=0
Hy: Hy s nit due
F<3,ML) = 36b.55
I can reject fe mull yprhesis i show that ($3,(p), (V) e joindl shafitcally cign'l(eicawf‘

C) From (a), if we change initial values to be =55, =0, p=—1, v=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)

The estimated value of efPiciency parameten(y) = 15- 2403
The estimoted value of distribution porometer ( &)= 0.0544096
The eshmated volie & parometer (V) - oL

The estimated volue of subsitution Parame’ru Cp) = -38.85304
Tao eshimated volue of e[as“ciﬁ o substiFubion (r). ¢=_1 = 0 0t508%

It implies that it is 1n 9 ne?aﬁve slope a5 all of parameters are ”P(.css thon in(3).
Due to the (aw zﬁg production funcﬁov\, the parametetx fll e causetl'\bj dimin fslni‘nj PmPew;;il-j 1o

uh Lifﬂ



d. From (a), if we change convergence value from default of 0.00001 or (1e-5) to (i)
0.1 or (le-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)

i) The estimated value 4 e@jclmcy ngameﬁer(y) = 4,00000¢
The eshimated value of distribution porometer ( 5 = 119
The estimated value P4 perameter (V) = |

Te estimoted volue o subsitution parameter Cp) = =12 02153

Tue oshmaed volue of etashailfj A subskibubion () - | = 0 0310134
'Ii) The estimated value f{ef?iclwcy Parameferm = 4.00144% l"PL

Tie eckimated value of diskribution parometer ( &)= 0. 0000248

The estimated value p perameter (V) - 0.,9994955

The ectimated volue of cubsitution parameter Cp) = = 19.16877

Tue eshimated volue of elas{'fci%j o substibution (). §-_1 =0 0494062

g

e. From (b), if we change initial values to be Iny=55, =0, p= -1, v=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)

~ — AN 1 1 ~ 1~ ~r A AnNnNa s ~ . VAN

The estimated value 4 e#iclency parame#er(r) = A4 . b4
The ostimated vaue of dickribution parameter ( §)
The estimated vlue & parameter (V) 04311292

The ectimated value of subsitution pacameler Lp) = -0.30198%

T estimated volue of elasttl'ci{-‘j JISuLs}fLuHon (r). §- ] = 0.%5%(0945%Yy

0.2351024

[\l

-—

Pi

| =



From (b), if we change convergence value from default of 0.00001 or (1e-5) to (i)

0.1 or (le-1) and (ii) (le-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)

The estimated value (1[ e@iclmcy parameter(x) = 44 55 L]b

Tie eskimated value ff dishribution parameter ( )= 0.134%5

The estimated valie of peromefer (V) = 0wyt

The estimated value of cubsitution parameter Cp) = -0.410 A9

The estimated  value d elas{-fcif:j dml;s‘m-uh'ah (vr). ¢- ")_: 0 55090b6h

1-p (

The estimated value of efficiency parameter(y) = 44.Lu¥5T

The estimated value of dishribution parsmeter ( €)= 02381014

The eshimated vlue & porametar () . 0aMuL

The ectimated value of subsitution parameter Cp) = - 0. 50r483

Toe estinaled vilue of elas{'iaifcj o substibution (r). ¢-_1 = 0.55073%0Y%

I’PL

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



lhe estimated value & e#lclmcy Parameﬁ‘erm = 189¢°1?

Tie estimated volue o diskribution parometer ( )= 0.807609

The estimeted vlie & paramefer (V) = 3.345¢9

The ectimated velue of subsitution patameter Cp) = - |.8529b

The estimated volue of elas“ciwf:j & substitution (). ¢ - "]P_
=

= I
0. 346%6577 ‘5//
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Statistics/Data Analysis

Prob > F = 0.0000
name: <unnamed>
log: C:\Users\Pongpanot\Downloads\assignment3_NLS.smcl
log type: smcl
opened on: 11 Feb 2021, 03:06:37

1 . use "C:\Users\Pongpanot\Downloads\assign3 (1).dta", clear

2 . nl (y = {gamma}* (({delta}*k”(-{rho}))+((1l-{delta})*1”(-{rho})))"(-{nu}/{rho})), init (gamma 4 de

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+l6 Adj R-squared = 0.9621
Root MSE = 1.08e+08
Total 2.456e+20 800 3.0699%e+17 Res. dev. = 31861.36
y Coef. Std. Err. t P>|t] [95% Conf. Intervall]
/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 .8644442
/rho -1.88296 .2889715 -6.52 0.000 -2.450196 -1.315724
/nu 3.39589 .1261608 26.92 0.000 3.148243 3.643538
3 . test (_b[/deltal=0) ( b[/rho]=0) (_b[/nul=0)
(1) [delta] _cons = 0
( 2) [rho]_cons = 0
( 3) [nu]_cons = 0
F( 3, 796) = 7383.35
Prob > F = 0.0000

4 . nl (lny = 1In({gamma})-({nu}/{rho})*1In(({delta}*k”(-{rho}))+(1-{delta})*1”(-{rho}))), init (gamma
(obs = 800)

Iteration 0: residual SS = 3626.776
Iteration 1: residual SS = 3624.651
Iteration 2: residual SS = 3609.757
Iteration 3: residual SS = 3592.952
Iteration 4: residual SS = 3563.352
Iteration 5: residual SS = 3522.416
Iteration 6: residual SS = 3383.926
Iteration 7: residual SS = 3146.368
Iteration 8: residual SS = 1553.779
Iteration 9: residual SS = 1317.161
Iteration 10: residual SS = 832.8988
Iteration 11: residual SS = 820.3631
Iteration 12: residual SS = 819.9941
Iteration 13: residual SS = 819.9926
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
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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
1ny Coef. Std. Err. t P>|t| [95% Conf. Interval]
/gamma 44.64759 18.9046 2.36 0.018 7.538832 81.75635
/nu .9727292 .0317774 30.61 0.000 .9103518 1.035107
/rho -.8079834 .2186231 -3.70 0.000 -1.237129 -.3788375
/delta .2351024 .0328464 7.16 0.000 .1706267 .2995782

Parameter gamma taken as constant term in model & ANOVA table

5 . test (_b[/deltal]=0) ( b[/rho]l=0) ( b[/nul=0)
(1) [delta] _cons = 0
( 2) [rho]_cons = 0
( 3) [nu]_cons = 0
F( 3, 796) = 366.55
Prob > F = 0.0000

6 . nl (y = {gamma}* (({delta}*k”~(-{rho}))+((1-{delta})*1”(-{rho})))~(-{nu}/{rho})), init (gamma 55 d
(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 = 1.61le+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 = 1.41le+20
Iteration 9: residual SS = 1.4le+20
Iteration 10: residual SS = 1.41le+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
Source SS df MS

Number of obs = 800

Model 1.105e+20 4 2.7613e+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 3.0699%e+17 Res. dev. = 34004.88

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

/gamma 15.24071 9.37733 1.63 0.105 -3.166506 33.64793

/delta .0549096 2.023112 0.03 0.978 -3.916356 4.026175

/rho -38.85704 533.7257 -0.07 0.942 -1086.533 1008.819

/nu 1.063501 .0348929 30.48 0.000 .9950082 1.131994
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. nl (y = {gamma}* (({delta}*k”(-{rho}))+((1-{delta})*1”(-{rho})))”"(-{nu}/{rho})),
(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 .6070e+18 R-squared = 0.0425
Residual 2.352e+20 796 .9543e+17 Adj R-squared = 0.0376
Root MSE = 5.44e+08
Total 2.456e+20 800 .0699%e+17 Res. dev. = 34448.06
y Coef. Std. Err. t P>|t] [95% Conf. Intervall]
/gamma 4.000008 15.19032 0.26 0.792 -25.8178 33.81782
/delta 1.29e-07 .0001605 0.00 0.999 -.0003149 .0003152
/rho -29.02157 2409.787 -0.01 0.990 -4759.309 4701.266
/nu 1 .2149768 4.65 0.000 .5780116 1.421988

init (gamma 4 de
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Statistics/Data Analysis

I

name: <unnamed>
log: C:\Users\Pongpanot\Downloads\assignment3_NLS.smcl
log type: smcl
opened on: 11 Feb 2021, 09:46:01
1 . use "C:\Users\Pongpanot\Downloads\assign3 (1).dta", clear

2 . nl (y =
(obs = 800

Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration

{gamma}* (({delta}*k” (-{rho}))+((1-{delta})*1”(-{rho})))”~(-{nu}/{rho})), init(gamma 4 de

)

O ~Joy Ul WN O
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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
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 .6110e+18 R-squared = 0.0425

Residual 2.351e+20 796 .9541e+17 Adj R-squared = 0.0377

Root MSE = 5.44e+08

Total 2.456e+20 800 .0699%e+17 Res. dev. = 34448.01

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

/gamma 4.0024098 14.72681 0.27 0.786 -24.90547 32.91047

/delta .0000248 .0071879 0.00 0.997 -.0140847 .0141342

/rho -19.15877 594 .8618 -0.03 0.974 -1186.842 1148.524

/nu .9999955 .20826 4.80 0.000 .5911918 1.408799

convergence not achieved

r(430) ;
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. nl (Iny = lIn({gamma})-({nu}/{rho})*1ln(({delta}l*k”(-{rho}))+(1-{delta})*1"
(obs = 800)
Iteration 0: residual SS 1139.711
Iteration 1: residual SS 1110.203
Iteration 2: residual SS 1067.118
Iteration 3: residual SS 1045.374
Iteration 4: residual SS 1022.428
Iteration 5: residual SS 1010.578
Iteration 6: residual SS 955.9229
Iteration 7: residual SS 925.3166
Iteration 8: residual SS 906.8437
Iteration 9: residual SS 828.8922
Iteration 10: residual SS 820.6582
Iteration 11: residual SS 819.9951
Iteration 12: residual SS 819.9926
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
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
1ny Coef. Std. Err. t P>|t| [95% Conf. Interval]
/gamma 44.64759 18.9046 2.36 0.018 7.538836 81.75635
/nu .9727292 .0317774 30.61 0.000 .9103518 1.035107
/rho -.8079833 .2186232 -3.70 0.000 -1.237129 -.3788372
/delta .2351024 .0328464 7.16 0.000 .1706267 .2995782
Parameter gamma taken as constant term in model & ANOVA table
nl (lny = In({gamma})-({nu}/{rho})*1In(({delta}*k”(-{rho}))+(l-{delta})*1"
(obs = 800)
Iteration O: residual SS 3626.776
Iteration 1: residual SS 3624.651
Iteration 2: residual SS 3609.757
Iteration 3: residual SS 3592.952
Iteration 4: residual SS 3563.352
Iteration 5: residual SS 3522.416
Iteration 6: residual SS 3383.926
Iteration 7: residual SS 3146.368
Iteration 8: residual SS 1553.779
Iteration 9: residual SS 1317.161
Iteration 10: residual SS = 832.8988
Iteration 11: residual SS = 820.3631
Iteration 12: residual SS 819.9941
Source SS df MS
Number of obs 800
Model 976.20317 3 325.401057 R-squared = 0.5435
Residual 819.99414 796 1.03014339 Adj R-squared = 0.5418
Root MSE = 1.01496
Total 1796.1973 799 2.24805671 Res. dev. 2290.05

(={rho}))),

init (gamma

init (gamma
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1ny Coef. Std. Err. t P>|t] [95% Conf. Intervall]
/gamma 44.55486 18.41981 2.42 0.016 8.397714 80.71201
/nu .9727697 .0317789 30.61 0.000 .9103893 1.03515
/rho -.8153215 .208863 -3.90 0.000 -1.225309 -.4053341
/delta .23475 .0322157 7.29 0.000 .1715122 .2979879

Parameter nu taken as constant term in model & ANOVA table

nl (lny = In({gamma})-({nu}/{rho})*1In(({delta}*k”(-{rho}))+(l-{delta})*1"(-{rho}))),
(obs = 800)
Iteration 0: residual SS = 3626.776
Iteration 1: residual SS 3624.651
Iteration 2: residual SS 3609.757
Iteration 3: residual SS 3592.952
Iteration 4: residual SS 3563.352
Iteration 5: residual SS 3522.416
Iteration 6: residual SS 3383.926
Iteration 7: residual SS 3146.368
Iteration 8: residual SS 1553.779
Iteration 9: residual SS = 1317.161
Iteration 10: residual SS 832.8988
Iteration 11: residual SS = 820.3631
Iteration 12: residual SS = 819.9941
Iteration 13: residual SS = 819.9926
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
Iteration 20: residual SS = 819.9925
Iteration 21: residual SS = 819.9925
Iteration 22: residual SS = 819.9925
Iteration 23: residual SS = 819.9925
Iteration 24: residual SS = 819.9925
Iteration 25: residual SS = 819.9925
Iteration 26: residual SS = 819.9925
Iteration 27 residual SS = 819.9925
Iteration 28 residual SS = 819.9925
Iteration 29 residual SS = 819.9925
Iteration 30 residual SS = 819.9925
Iteration 31 residual SS = 819.9925
Iteration 32 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
1ny Coef. Std. Err. t P>t [95% Conf. Interval]
/gamma 44.64759 18.90461 2.36 0.018 7.538809 81.75636
/nu .9727292 .0317774 30.61 0.000 .9103518 1.035107
/rho -.8079839 .2186225 -3.70 0.000 -1.237129 -.3788392
/delta .2351024 .0328463 7.16 0.000 .1706267 .2995781

init (gamma
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log close
name: <unnamed>

log: C:\Users\Pongpanot\Downloads\assignment3_NLS.smcl
log type: smcl

closed on: 11 Feb 2021, 09:57:25




