Home worte #3

a. 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 (o), and
elasticity of substitution (o). Perform F-test to test whether =0, p=0, and 1=0.

1) Estimated value

Y= 1990

A

§ = 08018

4}

7 = -1g%3

A

Y = 33959

A

6= 4 = 4 = 0.34b9
-9 1-(1383)

) F-test

R p-vaiue = 0.006 , Hs we con vejett Ho, §,pand vV are
joinhﬂ sigwificant,,

b. Estimate the model (2) using NLS estimation method initial values of Iny=4, 6=0,
o= —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, p=0, and 1=0.

0 Y = 44489
v = 09123
'p‘ = -0.908
A
§ = 0.2391
g = 1 = = (.5531

A A
-7 1-(-0.808)

2) F-test : e p-value is 0.000, faus &, p ond v are
jointy) sighificant .



c. From (a), if we change initial values to be =55, =0, p=—1, v=1, what will happgn
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 result Chapoges to be...

A

Y = 15.93% R2 = (.4493
§ = 0.0549 ody-R* = 0.4470
p= -38.85%
V= o1.0b4

1
&= 1/1-9 = 0.0261

'\7= 1.89x10 R*= p.9529

N

§ = 0.8018 odj.-R% = 0.9b21

P = -18%3

A

Y = 33959

A

6= 1 = 4 = 0.34b9
-9 1-(-13%3)

., Gwmpanng betwewn e pevions and_ vuw result | e eshmted

HSUM ke’ diffovont fom eowlr i, Some differs o 1itfle and
some. differs o lot. Ts is beeaue e changing) infhil valves .
Inifial valuts ot Ve cuddh in NLS  bees

TUe model is
dt tiwaar ; tavs Gar approimation nag bem used. Throgh fis
d, wittal, valugs are v impoviavt oS i s o pant

ue We chooe to start e’ Limar qpprtmwmhtmp

Moveouelr cwsndwnh@ fug R® and aolj. R | e previous shows

Ayat its " indggndutvpiables can e lqln e, depmdsut variable bettor,
Thus, moyhe we Sholld use fue provous inihod voiue for esimpdn,



d. From (a), 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

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)

() hange avverpuse valug, fiom  1€-5 Jo 1e- 1
The estimated reuls ave as follow ...

y = 4.0000 RY = 0.025

§= 129x10" rd).-R®= 0.05%

f = -29.0205

y = 1

=4 = 0.0333
1-(-29.0205)

(i) change omvergaue vaue 1o 1E-15 with mox ieradion of 100
The Kesut of fhis (s @hvergone ot aohrieved .

Bofln resuls differ bectuie. Use) Viave diffevemt wergonce value .

e process of NLS etfimation & Lteradive . Thue | e valwes ot
ke st for 1 esimatur 1o cwnvevge to ak impartdng.



C.

From (b), if we change initial values to be In)=55, 6=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, previvs resutt e hw vesutt

¥ 44.44% 9.9 x10**

v 09327 -1.3695

f; -0.308 -38. §5%

5 0.2351 0.5131

6 =1_L? 0.5531 0.95b1
R? 0.54%5 -$.3872
ady. -&* 0.541% -$.4103
et dis lind of diftaverit reult d 1o diffremt

m(hlgL Value . Ivifiel, valwes are cruuad as easoved

H?flu.hmg

hm/] AR
'ﬂm wow r3UH'S R 2 amol LB -R> aKe weoative,
mat flu elimoates ave wot vewy q

gxplmmtno e dypwoumt vanale ,

ocd in



f. From (b), 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)

(1) thange Mvpvaeue VQIw. o 1e-1
Hhe estimated KUl dre..

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
1ny Coef. Std. Err. t P>t [95% Conf. Interval]
/gamma 44.64812 18.77959 2.38 ©0.018 7.784746 81.5115
/nu .9727292 .0317774 30.61 ©0.000 .9103518 1.035107
/rho -.8077343 .2189571 -3.69 ©.000 -1.237536 -.3779327
/delta .2351088 .0328584 7.16 ©.000 .1706095 .2996081

Parameter nu taken as constant term in model & ANOVA table

(1) chonge cmvegs Hs UL VAL to 815 (mow irerdion = 100)
!

the eStimated dre ..

Source 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 81.75636
/nu .9727292 .0317774 30.61 0.000 .9103518 1.035107
/rho -.807984 .2186225 -3.70 ©.000 -1.237129 -.3788392
/delta .2351024 .0328463 7.16 ©0.000 .1706267 .2995781

'rhe eshma’red results ﬁwn () omd (i u) Ak se simlar fo ;a{r,ifn g
are Simil ar ord oln aye
amMJf (i) passe TA o highw R—Wmd ahd
uo\)\ASTed R?.
T beleve fhot fuis result of R Gauared qnd ad ufted R% is

Cauled by MW Couverpemes. valul, — e Smwlwr means
a betler hmate of moold .



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

It dypnds o U initial, andl (vtgouse. Value we use . e shold
choost v wioollk (1) o (2) Hhak is equuipped v tugle

Adj A~R? wilwe |, e Smoatut (MY Wit and

it possily 4o fest furflar , o senous reg rssion problyme.

Ad)_n valuL G vewy important fo $22 i how v\quﬁrdqmow’r
avabole. 1S explained by dypmchmt variables. Matover, 1 bel

’MqT W swmajur e cwqu,ww, vale , fue cleer e fimated

pavametens.
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1 . log using "C:\Users\user\Documents\BE TU\Year2\EE426\HW3\3.7.smcl"

name: <unnamed>
log: C:\Users\user\Documents\BE TU\Year2\EE426\HW3\3.7.smcl
log type: smcl
opened on: 11 Feb 2021, 08:17:59

2 . use "C:\Users\user\Downloads\assign3 (1).dta"
3 . do "C:\Users\user\AppData\Local\Temp\STD39f4_000000.tmp"
4 . set more off

5 . nl (y = {gamma}*(({delta}*k”(-{rho}))+((1-{delta})*1~(-{rho})))"*(-{nu}/{rho})), init(gamma 4 d
> elta © 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 3.0699%e+17 Res. dev. = 31861.36
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 .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
6 . test (_b[/delta]=0) (_b[/rho]=0) (_b[/nu]=0)
(1) [delta]_cons = ©
( 2) [rho]_cons =0
( 3) [nu]_cons =0
F( 3, 796) = 7383.35

Prob > F = 0.0000



7 . nl (1ny = 1In({gamma})-({nu}/{rho})*1n(({delta}*k~(-{rho}))+(1-{delta})*1~(-{rho}))), init(gamm
> a exp(4) delta @ rho -1 nu 1)

(obs = 800)
Iteration @: 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 = 1021.524
Iteration 5: residual SS = 983.1424
Iteration 6: residual SS = 899.3962
Iteration 7: residual SS = 828.0447
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
lny Coef. Std. Err. t P>t [95% Conf. Interval]
/gamma 44.6476 18.90459 2.36 0.018 7.538851 81.75634
/nu .9727292 .0317774 30.61 0.000 .9103518 1.035107
/rho -.8079829 .2186236 -3.70 0.000 -1.23713 -.3788361
/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

( 2) [rho]_cons = ;
( 3) [nu]_cons =0

0

F( 3, 796)
Prob > F

366.55
0.0000

9 . nl (y = {gamma}*( ({delta}*k~(-{rho})) + ((1-{delta})*1~(-{rho})) )~(-{nu}/{rho})), init(gamma
> 55 delta @ rho -1 nu 1)

(obs = 800)

Iteration ©: 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

N
[

Iteration residual SS = 1.35e+20



10 .

11

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 15.2373 9.375264 1.63 0.105 -3.165861 33.64046
/delta .0549001 2.022752 0.03 0.978 -3.915657 4.025458
/rho -38.85711 533.6837 -0.07 0.942 -1086.451 1008.737
/nu 1.063514 .034893 30.48 0.000 .9950213 1.132008

> 4 delta @ rho -1 nu 1) eps(le-1)

nl (y = {gamma}*( ({delta}*k~(-{rho})) + ((1-{delta})*1~(-{rho}))

)2(-{nu}/{rho})), init(gamma

(obs = 800)
Iteration @: 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 15.18958 0.26 0.792 -25.81635 33.81637
/delta 1.29e-07 .0001605 0.00 0.999 -.0003149 .0003151
/rho -29.02135 2409.429 -0.01 0.990 -4758.606 4700.563
/nu 1 .2149663 4.65 0.000 .5780322 1.421968

. nl (y = {gamma}*( ({delta}*k~(-{rho})) + ((1-{delta})*1~(-{rho})) )~(-{nu}/{rho})), init(gamma

> 4 delta © rho -1 nu 1) eps(le-15) iterate(100)

(obs = 800)
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
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Iteration
Iteration
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Iteration
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12 .

13 .

Source SS df MS
Number of obs = 800
Model 1.044e+19 4 2.6110e+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 3.0699%e+17 Res. dev. = 34448.01
y Coef. Std. Err. t P>|t]| [95% Conf. Interval]
/gamma 4.002499 14.72642 0.27 0.786 -24.90472 32.90971
/delta .0000248 .0071865 0.00 0.997 -.014082 .0141315
/rho -19.1589 594.8331 -0.03 0.974 -1186.786 1148.468
/nu .9999955 .2082545 4.80 0.000 .5912026 1.408788

convergence not achieved

r(430);

end of do-file

r(430);

> a exp(55) delta © rho -1 nu 1)

do "C:\Users\user\AppData\Local\Temp\STD39f4_000000.tmp"

nl (lny = In({gamma})-({nu}/{rho})*1n(({delta}*k~(-{rho}))+(1-{delta})*1~(-{rho}))), init(gamm

(obs = 800)
Iteration @: 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 1039525
Iteration 9: residual SS 611501.7
Iteration 10: residual SS = 340397.7
Iteration 11: residual SS = 98579.65
Iteration 12: residual SS = 30114.95
Iteration 13: residual SS = 16930.98
Iteration 14: residual SS = 16866.4
Iteration 15: residual SS = 16862
Iteration 16: residual SS = 16861.6
Iteration 17: residual SS = 16861.4
Iteration 18: residual SS = 16861.3
Iteration 19: residual SS = 16861.27
Iteration 20: residual SS = 16861.26
Iteration 21: residual SS = 16861.25
Iteration 22: residual SS = 16861.25
Source SS df MS
Number of obs = 800
Model -15065.054 2 -7532.52682 R-squared = -8.3872
Residual 16861.251 797 21.1558983 Adj R-squared = -8.4107
Root MSE = 4,599554
Total 1796.1973 799 2.24805671 Res. dev. = 4708.831
lny Coef. Std. Err. t P>t [95% Conf. Interval]
/gamma 7.69e+23 . . . . .
/nu -2.769949 .0618305 -44.80 ©0.000 -2.891319 -2.648579
/rho -38.85704 696.6917 -0.06 0.956 -1406.424 1328.71
/delta .5771581 1.842774 0.31 0.754 -3.040106 4.194423

Parameter gamma taken as

constant term in model & ANOVA table



14 . nl (1ny = 1In({gamma})-({nu}/{rho})*1n(({delta}*k”(-{rho}))+(1-{delta})*1~(-{rho}))), init(gamm
> a exp(4) delta @ rho -1 nu 1) eps(le-1)

(obs = 800)
Iteration @: 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 = 1021.524
Iteration 5: residual SS = 983.1424
Iteration 6: residual SS = 899.3962
Iteration 7: residual SS = 828.0447
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 18.77959 2.38 0.018 7.784746 81.5115
/nu .9727292 .0317774 30.61 0.000 .9103518 1.035107
/rho -.8077343 .2189571 -3.69 0.000 -1.237536 -.3779327
/delta .2351088 .0328584 7.16 0.000 .1706095 .2996081

Parameter nu taken as constant term in model & ANOVA table

15 . nl (1ny = 1In({gamma})-({nu}/{rho})*1n(({delta}*k”(-{rho}))+(1-{delta})*1~(-{rho}))), init(gamm
> a exp(4) delta © rho -1 nu 1) eps(le-15) iterate(100)

(obs = 800)
Iteration ©: 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 = 1021.524
Iteration 5: residual SS = 983.1424
Iteration 6: residual SS = 899.3962
Iteration 7: residual SS = 828.0447
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
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
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 81.75636
/nu .9727292 .0317774 30.61 0.000 .9103518 1.035107
/rho -.807984 .2186225 -3.70 0.000 -1.237129 -.3788392
/delta .2351024 .0328463 7.16 0.000 .1706267 .2995781
16 .
end of do-file
17 . log close
name: <unnamed>
log: C:\Users\user\Documents\BE TU\Year2\EE426\HW3\3.7.smcl
log type: smcl
closed on: 11 Feb 2021, 08:34:16
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