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- _I Data Analysis with Stata

PANEL DATA ANALYSIS

m A panel data consist in n individuals along
t periods:

Vit = @+ x;:f + Ui + v

i=1...N
t=1...T

m 4.: individual effects (heterogeneity) time-
invariant



- —I Data Analysis with Stata

PANEL DATA ANALYSIS
(ESTIMATION METHODS)

m OLS, when there is no individual effects, OLS
2> consistent and efficient

m Fixed effects: i; unobservable and correlated

m Random effects: y;unobservable and
uncorrelated with x;;. In that case, the error
) 4 term includes:

u:: individual effect



- —I Data Analysis with Stata
PANEL DATA ANALYSIS
(ESTIMATION METHODS)

Before estimate we should fix the panel
? with the command xiset (0 tsset):

xtset varindiv vartime

The command xtdescribe offers
2 information about the panel.

To obtain the descriptive statistics we can
» use the command xtsum or summarize if
we specify one variable in particular.
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PANEL DATA ANALYSIS
(ESTIMATION METHODS)

Title
[xT] xtreq — Fixed-, between-, and random-effects, and
population-averaged linear models
SYTICax

GLS random-effects (RE) model

xXtreq depvar [Tndepvars] [iF] [in] [, re Re_options]

Between-effects (BE) model

xtreq depvar [indepvars] [7F] [irn] , be [BE_options]

Fixed-effects (FE) model

xtreg depvar [indepvars] [i7] [irn] [weight] , fe [FE_options]

ML random-effects (MLE) model

xtreq depvar [Trndepvars] [7F] [irn] [weight] , mle [MLE_optiorns]

Population-averaged (PA) model

xtregq depvar [indepvars] [7F] [in] [weight] , pa [FA_options]
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PANEL DATA ANALYSIS
( Hausman Test)

To determine the estimation method we have available the
Hausman test.

In first place, we should sabe the fixed effects estimation:
xtreg depvar invars, fe
estimates store «xname»

We perform the random effects estimation
xtreg depvar invars, re

To develop the test we must type in command line
hausman:

hausman «name»
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PANEL DATA ANALYSIS
(Example)

File Edit Data Graphics Statistics User Window Help

el E - E-HaEOCO

Review -
N (Y
Command _rc A /! ;o /
. - " A Y T Y / 11.0 copyright 1984-2009
! Hse E“Fmduc“ondta'dem statistics/Data Analysis StataCorp
2 tsset region year 4905 Lakeway Drive
special Edition College Station, Texas 77845 USA
800-STATA-PC http://wew. stata. com
979-696-4600 stata@stata. com
979-696-4601 (fax)
Single-user Stata perpetual license:
serial number: 40110530444
Licensed to: Inmaculada
Inmaculada
NoTes:
1. (/m# option or -set memory-) 50.00 MB allocated to data
2. (/v# option or -set maxvar-) 5000 maximum variables
1| L | . use "E:\fproduccion.dta”, clear
Yanables X tsset region year
Name Label Type Forma panel variable: region (strongly balanced)
time variable: wyear, 1970 to 1998
region REGION byte %8.0g delta: 1 umit
year YEAR int %8.0g
Ingdp LNGDP float %8.0g |=
time TIME byte  %8.0g
Inlabour LMNLABOUR float  2:9.0g
Incapital LNCAPITAL float  28.0g
4| mm | »

Command

C\Uszers\Inmaculada\Decuments CAP |[MUM || OVR
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PANEL DATA ANALYSIS
(Example)

. Xxtreg Ingdp time Inlabour Incapital,fe

Fixed-effects (within) regression Number of obs = 551

Group variable: region Number of groups = 19

R-50: within = 0.9718 obs per group: min = 29

between = 0.9954 avg = 29.0

overall = 0.9923 max = 29

F(3,529) =  60B4.87

corr{u_i, xb) = 0.9387 Prob > F = 0. 0000

Tngdp Coef. std. Err. t P=|t| [95% Conf. Interwval]

Time 0137155 - 0006289 21.81 0. 000 - 01248 . 014951

Tnlabour -3415174 .023138 14.76 0. 000 - 2960638 - 3869711

Tncapital 4062171 0199011 20.41 0. 000 -3671222 -4453121

_cons -2.602446 - 4105087 -6.34 0. 000 -3.40887 3 -1.796018
sigma_u .34171011
sigma_e - 03938228

rho . 98689143 (fraction of variance due to u_i)

F test that all wu_i=0:

F(18, 529) = 155.31 Prob = F = 0.0000
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PANEL DATA ANALYSIS
(Example)

. estimates store fixed

. xtreg Ingdp time Inlabour Tncapital,re

Random-effects GLS regression Number of obs = 551

Group variable: region Number of groups = 19

R-5q: within = 0.9699 Obs per group: min = 29

between = 0.9953 avg = 29.0

overall = 0.9945 max = 29

Random effects u_i ~ Gaussian wald chi2(3) = 20411.71

corr{u_i, X) = 0 (assumed) Prob > chi2 = 0. 0000

Tngdp Coef. std. Err. z P>|z| [95% Conf. Interval]

time 0110751 - 0005365 20.64 0. 000 0100236 0121266

Tnlabour - 4404544 0187716 23.46 0. 000 - 4036628 477246

Tncapital - 487915 0171822 28.40 0. 000 4542384 - 5215915

_Cons -=5.163637 - 2045575 -25.24 0. 000 -5. 564562 —4.7627/12
sigma_u . 09176683
sigma_e - 03938228

rho . 84446991 (fraction of variance due to u_i)
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Analisis de Datos de Panel
(Example)

. hausman fixed

— Coefficients

(b) (B) {(b-B) sqrt{diag(v_b-v_B))
fixed ; Difference S.E.
time LO0137155 0110751 - 0026404 - D03282
Tn1abour -.3415174 4404544 —. 098937 0135276
1 r'lca_p'i tal 4062171 487915 —. 0816978 L010041 2

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(3) = (b-B) ' [({v_b-v_B)A({-1)](b-B)
= 50.70
Prob=chi2 = 0. 0000

(Vv_b-V_B 15 not positive definite)

In our example, the correct method is fixed effects
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PANEL DATA ANALYSIS

(Post estimation)

[xT] xtreg postestimation — Postestimation tools for xtreg
Description

The following postestimation commands are of special interest after

xtreqg:

command description

xrrtestd Breusch and Pagan LM test for random effects

The following standard postestimation commands are also available:

Comim g

description

(1) estat
estimates
hausman
Tincom

Irtest
margins

nlcom
predict
predictnl

Test
testnl

AIC, BIC, WCE, and estimation sample summary

caraloging estimation results

Hausman' s specification test

point estimates, standard errors, testing, and inference
for linear combinations of coefficients

Tikelihood-ratio test

marginal means, predictive margins, marginal effects,
and average marginal effects

point estimates, standard errors, testing, and inference
for nonlinear combinations of coefficients

predictions, residuals, influence statistics, and other
diagnostic measures

point estimates, standard errors, testing, and inference
for generalized predictions

wald tests of simple and composite linear hypotheses

wald tests of nonlinear hypotheses
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PANEL DATA ANALYSIS
(Post estimation, command predict)

After estimation of panel data analysis using the
command xireg, we can use the command predict
to obtain linear predictions and the residuals.

For example, to obtain the linear prediction:
predict «variable name», xb

In the same way, we can obtain the residuals and
the individual effects:

predict «variable name», e
predict «variable name», u
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PANEL DATA ANALYSIS
(Post estimation, command predict)

symntax for predict

For all but the population-averaged model

predict [type] nmewvar [7F] [in] [, statistic nooffset]

Population-averaged model

predict [type] newvar [7Ff] [in] [, PA_statristic nooffset]

statistic description
Main
xb xb, fitted values; the default
stdp calculate standard error of the fitted values
ue u_i + e_it, the combined residual
* xbu xb + u_i, prediction including effect
ol u_i, the fixed- or random-error component
- e_it, the overall error component
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PANEL DATA ANALYSIS
(Estimation methods, command xtregar)

help xcregar dialog: XTCregar
also see: xTtregar postestimation
Title
[x7] =xtregar — Fixed- and random-effects THinear models with amn ARCLD)

disturbance

ST A
GLS rRandom-—-effects (RED model

xrregar oJepwvar [Frodepvars] [77F] [7Fr7]l [ rme oot 7ors]

Fixed-effects (FED) mode’l

x»rregar odepgwvar [Froepwvars] [77F] [7r7] Lwwedogfc] . e [oprioris]
O T Ors description
Mode
rE use random-effects estimator; the default
use Tixed-effects estimator .
_hg;ype(rhﬂmerhﬂd} 5pec1f¥ method to compute autocorrelation; seldom wused
rhof (#) use # Tor p and do not estimate p .
TwosTtep perform two-step estimate of correlation

Reant1ng
set confidence lewel; default His Tewel(95)

b perform Baltagi-wu LBI test
dispTayv _optiorns control spacing and display of omitted wariables and
base and empty cells
+ coef1egend dﬁﬁp;$y coefficients” lTegend instead of coefficient
table

+ coef legend does not appear in the dialog box.

A panel variable and a time wvariable must be specified; use xtset.
Frdeovars may contain factor wariables; see fwwarlist.

depwrar and Frdeswrars may contain time-serdies operators; see tswvar list.
bw and statsby are allowed; see prefix.

fweights and awei s are allowed for the fixed-effects model with

rhutyge(regr255 or rhocype(freg), or with a fixed rho; see weight. weights
must e constant within panel

See [XT] xtregar postestimatcion for features available after estimation.
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PANEL DATA ANALYSIS
(Estimation methods, command xtregar)

. Xtregar Ingdp time Inlabour Incapital,fe 1bi
FE (within) regression with aAR(1l) disturbances Number of obs = 532
Group variable: region Number of groups = 19
R-5q: within = 0.6322 Obs per group: min = 28
between = 0.9919 avg = 28.0
overall = 0.9829 max = 28
F(3,510) = 292.24
corr{u_i, xb) = —-0.9324 Prob > F = 0. 0000
Tngdp Coef. std. Err. T P=|tT| [95% Conf. Interwval]
Time 0052772 0013275 3.98 0. 000 . 0026692 . 0078852
Tn1abour 1.021219 - 0480876 21.24 0. 000 - 9267446 1.115693
Tncapital - 2147897 - 0455619 4.71 0. 000 LA252776 3043017
_cons —7.910373 - 0654689 -120.83 0. 000 —8.038995 -f.781751
rho_ar . 92348725
s1gma_u . 35629782
sigma_e 01519371
rho_fowv - 99818485 (fraction of variance because of u_1i)
F test that all uw_i=0: F{(18,510) = 7.68 Prob > F 0. 0000
modified Bhargava et al. Durbin-watson = .22001777

Baltagi-wu LEI = .29929258
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PANEL DATA ANALYSIS
(Estimation methods, command xtregar)

. Xtregar 1Ingdp time Inlabour Incapital,fe twostep

FE (within) regression with AR(1l) disturbances Number of obs = 532
Group variable: region Number of groups = 19
R-5q: within = 0.7228 Obs per group: min = 28
between = 0.9921 avg = 28.0
overall = 0.9874 max = 28
F(3,510) = 443.24
corr{u_i, Xb) = -0.8481 Prob = F = 0. 0000
Tngdp Coef. std. Err. T P>t | [95% Conf. Interwval]
Time - 0101502 - 0011803 8. 60 0. 000 0078314 0124691
Tnlabour - 928512 - 0457961 20.27 0. 000 - 8385397 1.018484
Tncapital . 2136608 - 0452267 4.72 0. 000 - 1248072 - 3025144
_cons —-b. 867505 091817 —74.80 0. 000 -7.047891 -6.687119

rho_ar . 88954111

51 gma_u . 23843218

sigma_e . 01549526

rho_fov . 99579431 (fraction of variance because of u_i)

F test that all wu_i=0: F(18,510) = 14.40 Prob = F = 0.0000
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PANEL DATA ANALYSIS
(Estimation methods, command xtregar)

. Xxtregar Ingdp time Inlabour Incapital,re 1bi

RE GLS regression with ar(l) disturbances Number of obs = 551
Group variable: region Number of groups = 19
R-50: within = 0.9676 0bs per group: min = 29
between = 0.9946 avg = 29.0
overall = 0.9938 max = 29
wald chiz(4) = fb631.28
corr{u_i, xb) = 0 (assumed) Prob > chi2 = 0. 0000
Tngdp Coef. std. Err. z P=|z| [95% Conf. Interwval]
Time -0133094 - 0009312 14.29 0. 000 -0114842 -0151346
Tnlabour - 5629617 - 0290077 19.41 0. 000 - 5061076 - 6198158
Tncapital -4263252 - 0270399 15.77 0. 000 .3733279 -4793225
_cons =5.779074 - 2228863 -25.93 0. 000 —-b. 215923 -5.342225
rho_ar . 92348725 (estimated autocorrelation coefficient)
s5igma_u - 08991628
sigma_e 01762297
rho_fowv - 9630077 (fraction of wvariance due to u_i)
theta - 66847535

modified Bhargava et al.
Baltagi-wu LBI = .29929258

purbin-watson = .22091777
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PANEL DATA ANALYSIS

(Estimation methods, command xtregar)

help xtregar postestimation dialog: predict
also see: xtregar

Title

[xXT] xtregar postestimation — Postestimation tools for xtregar

Description

The following postestimation commands are available for xtregar:

command description
(1) estat AIC, BIC, VCE, and estimation sample summary
estimates cataloging estimation results
hausman Hausman's specification test
Tincom point estimates, standard errors, testing, and inference for
linear combinations of coefficients
margins marginal means, predictive margins, marginal effects, and
average marginal effects
nlcom point estimates, standard errors, testing, and inference for
nonlinear combinations of coefficients
predict predictions, residuals, influence statistics, and other
diagnostic measures
predictnl point estimates, standard errors, testing, and inference for
?eneraWized predictions
test wald tests of simple and composite linear hypotheses
testnl wald tests of nonlinear hypotheses

(1) estat ic is not appropriate with Xtregar, re.
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PANEL DATA ANALYSIS
(Endogeneity)

To constrast endogeneity problems there are different
tests. One alternative is the test of \Wooldridge (2002),
based on the following specification:

Yit = Xit/B+ Wit+15+ C; +Uj

Where w,,, Is a subsample of regressors in which we
contrast the existence of endogeneity problems.
When the associated coefficients are not significant
these variables are considered exogenous.
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PANEL DATA ANALYSIS
(Instrumental variables, command xtivreq)

Title
[xT] xtivreg — Instrumental wvariables and two-stage least squares for
panel-data models
SyTitax

GLS random-effects (RE) model
xtivreq depvar [varlist_1]
RE_options]
Between-effects (BE) model
xtivreg depvar [varlisc_1]
[BE_oprions]
Fixed-effects (FE) model
xXtivreg depvar [varlist_1]
[FE_optiorns]
Fixed-effects (FD) model

xtivreg depvar [varlist_1]
LFo_optiorns]

(varlist_2

(varlisc_2

(varfist_2

(varfist_2

varlist_7v) [77]

varlist_7v) [77]

varfist_7v) [77F]

varfist_7iv) [7F]

[im] [, Tre

[7r7] . be
[irm] , Te
[irm] , fd
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PANEL DATA ANALYSIS

(Instrumental variables, command xtivreq)

- Xtivreg Ingdp time Inlabour (Incapital=Incapitaliv),fe

Fixed-effects (within) IV regression Number of obs = 532

Group variable: region Number of groups = 19

R-5q: within = 0.9692 Obs per group: min = 28

between = 0.9952 avg = 28.0

overall = 0.9915 max = 28

wald chiz({3) = 2.61e+07

corr{u_i, xb) = 0.9461 Prob = chi2 - 0. 0000

Tngdp Coef. std. Err. P=|z| [95% conf. Interwal]

Incapital - 3513562 - 0217044 16.19 ] - 3088164 - 393896

time - 014977 - D006B652 22.52 O OO 01367533 - 0162807

Tnlabour - 3670343 - 0239904 15.30 O OO - 320004 -.4140546

_Ccons —2.038384 4361731 —A4_67 0. 000 —2. 893768 -1.183501
sigma_u .38584644
sigma_e . 03894695

rho . 98991408 (fraction of variance due to u_i)

F test that all u_i=0: F{18,510) = 154. 64 Prob = F = 0. 0000

Instrumented: ITncapital
INsTruments: time Tnlabour Tncapitaliwv
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PANEL DATA ANALYSIS
(Instrumental variables, command xtivreq)

. hausman fixed
— Coefficients
(b) (B) {(b-B) sqrt(diag(v_b-v_BE))
fixed ] Difference c.E.
'|r'|¢:ap'ita'| . 3513562 .4511102 —. 099754 0116049
Time 014977 0118393 0031377 . 0003684
1nlabour . 3670343 LA77104 —. 1100697 . 0136906

b = consistent under Ho and Ha; obtained from xtivreg
E = inconsistent under Ha, efficient under Ho; obtained from xtivreg

Test: Ho: difference in coefficients not systematic

chi2(3) = (b-B) ' [(v_b-v_B)A(-1)](b-B)
= 60.14
Prob>chi2 = 0. 0000

(Vv_b-v_B 1is not positive definite)
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PANEL DATA ANALYSIS
(Instrumental variables, command xtivreq)

help xtivreg postestimation predict dialogs: re/be/fe first-diff
also see: xXtivreg

Title

[xT] xtivreg postestimation — Postestimation tools for xtivreg

Description

The following postestimation commands are available for xtivreg:

command description

estat VCE and estimation sample summary

estimates cataloging estimation results

hausman Hausman's specification test

Tincom point estimates, standard errors, testing, and inference for
linear combinations of coefficients

margins marginal means, predictive margins, marginal effects, and
average marginal effects

nlcom point estimates, standard errors, testing, and inference for
nonlinear combinations of coefficients

predict predictions, residuals, influence statistics, and other
diagnostic measures

predictnl point estimates, standard errors, testing, and inference for
?EHera1ized predictions

Ttest wald tests of simple and composite linear hypotheses

testnl wald tests of ﬂnﬂqinear hypotheses
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PANEL DATA ANALYSIS
(Instrumental variables, command xtivreq)

syntax for predict

For all but the first-differenced estimataor

predict [type] newvar [1f] [in] [, statistic]

First-differenced estimator

predict [type] newvar [7f] [in] [, FO_statistic]

statistic description
Main

xb Z_(it)d, fitted values; the default

ue u_i + v_it, the combined residual
# xbu z_(it)d + v_i, prediction including effect
oy u_i, the fixed- or random-error component
¥ e 1t the overall error component
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PANEL DATA ANALYSIS
(Instrumental variables, command xthtaylor)

It a very useful method when some
regressors could be correlated with the
random individual effects.

- Time variant exogenous and endogenous
regressors.

- Dummies or time Invariant regressors
exogenous and correlated with the random
effects.
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PANEL DATA ANALYSIS
(Instrumental variables, command xthtaylor)

Title
[xT] xthtaylor — Hausman-Taylor estimator for error-components models
Symtax
xthtaylor depvar indepvars [77] [in] [weighr] , endog(variist) [optiorns]
aptions description
Main
noconstant suppress constant term
* endog(variist) explanatory variables in 7rdepvars to be treated as
endogenous
constamt{varlist_t7) independent wvariables that are constant within panel
varying(varlist_tv) independent variables that are time varying within
pane’l
amacurdy fit model based on amemiya and MaCurdy estimator
5E
veel voet ppe) veetype may be corwernitional, bootstrap, or jackkmife
Requrtiﬂg
evel (#£) set confidence level; default is Tevel(95)
small report small-sample statistics
w (varlist) is required.

A panel variable must be specified. For xthtaylor, amacurdy, a time variable
must also be specified. Use Xiset.

depvar, indepvars, and all varlists may contain Time-series operators; see
tsvarlist.

by, statsby, and xi are allowed; see prefix.

iweights and fweights are allowed unless the amacurdy option is specified.
Weilghts must be constant within panel; see weight.

see [XT] xthtaylor postestimation Tor features available after estimation.



= —ata Analysis with Stata

PANEL DATA ANALYSIS
(Instrumental variables, command xthtaylor)

help xthtaylor postestimation dialog: predict
also see: xthtaylor
Title
[xT] xthtaylor postestimation — Postestimation tools for xthtaylor
Description

The following postestimation commands are available for xthtaylor:

command description

estat VCE and estimation sample summary

estimates cataloging estimation results

Tincom point estimates, standard errors, testing, and inference for
Tinear combinations of coefficients

margins marginal means, predictive margins, marginal effects, and
average marginal effects

nlcom point estimates, standard errors, testing, and inference for
nonlinear combinations of coefficients

predict predictions, residuals, influence statistics, and other
diagnostic measures

predictnl point estimates, standard errors, testing, and inference for

?enera1ized predictions
wald tests of Sim?1e and composite linear hypotheses
inear hypotheses

Test
testnl wWald tests of non
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PANEL DATA ANALYSIS
(Instrumental variables, command xthtaylor)

syntax for predict

predict [type] newvar [1f] [in] [, statistic]

statistic description
Main
xb B*x[1,t] + G*z[1] fitted values; the default
stdp standard error of the fitted values
ue uli] + e[i,t], the combined residual
# xbu B*x[1,t] + G*z[1] + u[i], prediction including effect
¥y u[i], the random-error component
- e[1,t], prediction of the idiosyncratic error component

Unstarred statistics are available both in and out of sample; type predict ...
if e(sample) ... if wanted only for the estimation samﬁ:ﬁle. starred
statistics are calculated only for the estimation sample, even when if
e(sample) is not specified.
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PANEL DATA ANALYSIS
(Dynamic Models)

To contrast some dynamics we can propose the
following specification:

Yit =0Yjiq + Xit B+t + Vit

Incorporating the lagged dependent variable as an
additional regressor. In that case, we should
Implement an Instrumental Variable (1V)
estimation.
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PANEL DATA ANALYSIS
(Dynamic Models)

In the context of fixed effects, we should estimate
eliminating those effects. For this reason, we apply
first differences transformation:

AY; = OAY; 4 +AX", B+ Ay,

Given that the correlation between Ay, and AV,
yields inconsistencies in OLS estimation, we
Impose exogeneity in X.
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PANEL DATA ANALYSIS
(Dynamic Models)

We can apply an IV estimaton. For this, we only
need valid instruments: correlated with Ay, , and
not with Av, .

There are estimators that use one instruments, or
those based on the Generalized Method of
Moments (GMM), that uses all posible
Instruments..

-Anderson-Hsiao VI: instrument Y, ,
-Arellano-Bond GMM: instrument for t Yii Y, Y
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PANEL DATA ANALYSIS
(Dynamic Models, xtabond)

Title
[xT] xtabond — Arellano-Bond linear dynamic panel-data estimation
SYTIC ax
xtabond depvar [indepvars] [77] [irm] [, optiorns]
options description
Mode]

NOCoNSsTant
diffvars{var’7ist)
inst{varl/ist)
lags(#)

max 1 dep ()
max 1 ags ()
TwosTep

Predetermined
pre(variisc[...])

suppress constant term

already-differenced exogenous wvariables

additional instrument wvariables

use # lags of dependent wvariable as
covariates; default is lags(1l)

maximum lags of dependent variable for use as
instruments

maximum lags of predetermined and endogenous
variables for use as instruments

compute the two-step estimator instead of the
one-step estimator

predetermined variables; can be specified more
than once

Endogenous
Engngennuﬁtuar?fEE[,,,]) endogenous wvariables; can be specified more

than once
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PANEL DATA ANALYSIS

(Dynamic Models, xtabond)

. xtabond TIngdp time Inlabour Incapital, endog(lincapital)
note: 1Tncapital dropped because of collinearity
Arellano-Bond dynamic panel-data estimation Number of obs = 513
Group variable: region Number of groups = 19
Time variable: wyear
Obs per group: min = 27
avg = 27
max = 27
Number of instruments = 409 wald chiz2{4) = 167620.57
Prob = chi2 = 0. 0000
One-step results
Tngdp Coef. std. Err. z P=|z| [95% Conf. Interwval]
Tngdp
L1. -8573716 - 0149006 57.54 0. 000D - 828167 - BBB5762
Tncapital —. 0402074 0101237 —3.97 0. 000D —. 0600494 —. 0203653
Time - 0041541 - 0002838 14. 64 0. 000 - 0035979 - 0047104
Tnlabour -1384269 - 0097 B96 14.14 0. 000D -1192396 -1576142
_cons - 069509 LA1527172 0.46 0.649 —. 2298112 - 3688292

Instruments for differenced

L{2/. )'hj;le[Ef ). Incapital
D.Ttime D. Inlabour D. Incapital

GMM-Type:
standard:

24q uation

Instruments for level equation

ctandard:

_COINs
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. xtabond
note:

PANEL DATA ANALYSIS
(Dynamic Models, xtabond)

Tngdp time Inlabour Incapital,
Tncapital dropped because of collinearity

endog(Incapital) twostep

Arellano-eond dynamic panel-data estimation Number of obs = 513
Group wvariable: region NMumber of groups = 19
Time variable: wyear
Obs per group: min = 27
avg = 27
max = 27
Number of dinstruments = 409 wald chi2(4) = 521497.95
Prob = chi2 = 0. 0000
Two-step results
Tngdp Coef. std. Err. z P=|z| [95% Conf. Interwval]
Tngdp
L1. - 85802904 - 0110551 FF.el O OO0 - 8363618 - B 9097
Tncapital —. 0419416 -0156428 —2.68 Q. 007 —. OF 26009 —. 0112823
Time L00A200 7 - 002998 14.01 O OO0 - 002614 - 0047 BG4
Tnlabour 1378218 - 011 8064 11. &5 O OO -1146817 - 1609619
_COns -0981E878 - 2009359 0. 323 0. 744 —. 4916356 - 6EE0113
warning: gmm two-step standard errors are biased; robust standard

errors are recommended.
Instruments for differenced equation

GMM-Type :
Sstandard:

Instruments for level equation

Sstandard:

_COns

L{2/.).-Tmgdp L{(2/.). Incapital
D.time D. Inlabour D. Incapital
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PANEL DATA ANALYSIS
(Dynamic Models, xtabond)

Title

[xT] xtabond postestimation — Fostestimation tools for xtabond

Description

The following postestimation commands are of special interest after xtabond:

command description
estat abond test for autocorrelation . . .
estat sargan Sargan test of overidentifying restrictions

The following standard postestimation commands are also available:

command description

estat VWCE and estimation sample summary

estimates cataloging estimation results

Tincom point estimates, standard errors, testing, and inference for
lTinear combinations of coefficients

margins marginal means, predictive margins, marginal effects, and average
marginal effects

nlcom point estimates, standard errors, testing, and inference for
nonlinear combinations of coefficients

predict predictions, residuals, influence statistics, and other diagnostic
measures

predictnl point estimates, standard errors, testing, and inference for

?eneraWﬁzed predictions . .
test wald tests of 51m$19 and composite linear hypotheses
testnl wald tests of nonlinear hypotheses
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PANEL DATA ANALYSIS
(Dynamic Models, xtabond)

. estatr abond

Arellano-eond test for zero autocorrelation in first-differenced errors

order z Prob = =z
1 —1.2149 0O.2244
2 —Z2.94719 O.0033

HDO: no autocorre]ation

- estat sargan
sargan test of overidentifying restrictions
HO: overidentifying restrictions are wvalid

18.94105
1. 0000

chi2{404)
Prob = chi2

- estat abond: We reject the null hypothesis in the second case.Therefore, we
obtain correlation of second order.

- estat sargan: We don’t reject the null hypothesis. For this reason, the model is
correct.

TAKE CARE! For autocorrelation of order higher than 1 is convenient to use xtdpd,

instead of xtabond.
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PANEL DATA ANALYSIS
(Dynamic Models, xtdpd)

help xtdpd dialog: xtdpd
also see: xtdpd postestimation
Title
[x7] xxtdpd — Linear dynamic panel-data estimation
SWTTE A

xtdpd odsepvar [Frdepvars] [77] [7r] » dgmmiv(var?ise [...]) [oprions]

ot Tors description
Model
= dgmmiv{(variiset[...]1) GMM—Type dinstruments for the difference equation; can
be specified more than once
dgmmiwv{varifssc[...]1D GMM-Type dinstruments for the level eqgquation; can be
specified more than once
Awvl{variise[...1D standard Hinstruments for the difference and Tewvel
equations; can be specified more than once
div(var?7iscl...]1) standard dinstruments for the difference equation only;
can be specified more than once
Tivwl{varf7ist) standard instruments for the Tewvel eguation only; can
be specified more than once
MOCONSsTart suppress constant Term
TwosTep compute the two-step estimator instead of the one-step
estTimator
hascons check for collinearity only among lewvels of_ dindependent
sE/Robust
veel vocetype) veetype may be gmm or robust
Reporting
lewel (£ set confidence Tewvel; default is Tewel(95)
arrests{£) use # as maximum order for arR tests; default is
artests(2)
dispilay_options control spacing
+ coeflegend display coefficients’ Tlegend instead of coefficient
table

# dgmmiv() is required.

+ coeflegend does not appear in the dialog box.

A panel wariable and a time wvariable must be specified; use xtset; see [XT]
XTCsSer.

depvar, indepvars, and all wvarlists may contain time-series operators; see
tsvarlist.

by, statsby, and xi are allowed; see prefix.

See [XT] xtdpd postestimation for features available after estimation.
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PANEL DATA ANALYSIS
(Dynamic Models, xtdpd)

. xtdpd L{0/2).1ngdp time Inlabour Incapital, dgmmiv(ingdp) twostep
note: D.time dropped because of collinearity

Dynamic panel-data estimation Number of obs = 513
Group variable: region NMumber of groups = 19
Time variable: year
Obs per group: min = 27
avg = 27
max = 27
Number of instruments = 222 wald chiz{4) = 158023.29
Prob = chi2 = 0. 0000
Two-step results
Tngdp Coef. std. Err. Z P>|z| [95% Conf. Interwval]
Tngdp
L1. 1.558953 - 0097436 160. 00 0. 000 1. 539856 1.57805
L2. —. 6B0OE701L 0078211 —8&7.06 0. 000 —. 6961991 —. 665541
Tnlabour - 06EB652 - 0066601 10. 31 0. 000 - 0555985 . 0817054
Tncapital - 1007266 - 0064448 15.63 0. 000 - O8E095 . 1133583
_Cons -1.465396 -1115193 -13.14 0. 000 -1. 683969 -1.246822

warning: gmm two-step standard errors are biased; robust standard
errors are recommended.

Instruments for differenced equation
cMM-type: L{2/.). Ingdp

Instruments for level equation
standard: _cons



= —ata Analysis with Stata

PANEL DATA ANALYSIS
(Dynamic Models, xtdpd)

Title

[xT] xtdpd postestimation — Postestimation tools for xtdpd

Description

The following postestimation commands are of special interest after xtdpd:

command description
estat abond test for autocorrelation
estat sargan sargan test of overidentifying restrictions

The following standard postestimation commands are also available:

command description

estat VCE and estimation sample summary

estimates cataloging estimation results

Tincom point estimates, standard errors, testing, and inference for
linear combinations of coefficients

margins marginal means, predictive margins, marginal effects, and average
marginal effects

nlcom point estimates, standard errors, testing, and inference for
nonlinear combinations of coefficients

predict predictions, residuals, influence statistics, and other diagnostic
measures

predictnl point estimates, standard errors, testing, and inference for

?EﬂeraWized predictions . .
test wWald tests of 51m?1e and composite linear hypotheses
testnl wald tests of nonlinear hypotheses
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PANEL DATA ANALYSIS
(Dynamic Models, xtdpd)

. estat abond

Arellano-Bond test for zero autocorrelation in first-differenced errors

order i Prob = z

1 |-4.1582 0.0000
2 [-2.9221 0.0035

HO: no autocorrelation

. estat sargan
sargan test of overidentifying restrictions
HO: overidentifying restrictions are valid

chi2(217)
Prob > chi2

18. 7804
1. 0000
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PANEL DATA ANALYSIS
(Dynamic Models, xtdpdsys)

Advantages:

It is useful when there are many autoregressive terms.
For this reason, introduces moment conditions in GMM
estimator.

Inconvenients:

Many freedom degree. So, It IS necessary a sample
with n large and an small period T.
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PANEL DATA ANALYSIS
(Dynamic Models, xtdpdsys)

help xtdpdsys dialog: *xtdpdsys
also see: xtdpdsys postestimation
Title
[x7] xtdpdsys — arellano-eBover /Blundell-Bond Tinear dynamic panel-data

estTIimation

Symitax
x»xtdpdsys depvar [Trdepvars] [7F] [77] [, optians]
OpT T oS description
Model
nNoCons tant suppress constant term
Taqgs(#) use #F lags of dependent wariable as covariates;
default is Tags(1l)
max 1dep(#) maximum lags of dependent wvariable for use as
instruments
max1ags (+) maximum Jlags of predetermined and endogenous
variables for use as instruments
Twostep compute the two-step estimator instead of the
one-step estimator
Predetermined
pre(variistl...]1) predetermined wariables; can be specified more than
once

Endogenous
engogenous(var?fsr[---]) endogenous wvariables; can be specified more than

once
SE/Robust
vee(vcetrype) veetppe may be gmm or robust
Reporting
Jewel () set confidence level; default is Tewel(93)
artests(#) use # as maximum order for AR tests; default is
artests(2)
display_options control spacing
+ coeflegend d-iSp-lb'Iay coefficients’ legend instead of coefficient
table

+ coeflegend does not appear in the dialog box.
A panel variable and a time variable must be specified; use xtset; see [XT]
Xrset.

indepvars and all wvarlists, except pre(var?isc[...]) and El'ltl_lijer[llﬁl:
varfist[...]1), may contain time-series operators; see tsvarlist. The

specification of depvar may not contain time-series operators.
by, statsby, and xi are allowed; see prefix. . . .
See [XT] xtdpdsys postestimation for features available after estimation.
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PANEL DATA ANALYSIS
(Dynamic Models, xtdpdsys)

- xtdpdsys 1Ingdp time Inlabour Incapital, endog(incapital) twostep
note: Tncapital dropped because of collinearity

system dynamic panel-data estimation Number of obs = 532
Group variable: region Number of groups = 19
Time variable: year
Obs per group: min = 28
avg = 28
max = 28
Number of instruments = 463 wald chi2{4) = 340654.99
Prob > chi2 = 0. 0000
Two-sTep results
Tngdp Coef. std. Err. z P>|z| [95% Conf. Interwval]
Tngdp
L1. -9545583 - 0095923 99.51 0. 000 -9357579 -9733588
Tncapital —. 0900015 0137513 —6.54 0. 000 —.1169536 —. 0630495
Time - 0020957 - 0002645 11.71 0. 000 0025773 - 002614
Tnlabour -13943010 . 0129826 10.74 0. 000 -1139846 - 1648756
_cons -0504763 - 2950214 0.17 0. Eb4 —. 527755 - 6287076

warning: gmm two-step standard errors are biased; robust standard
errors are recommended.
Instruments for differenced equation
GMM-type: L{2/.).1ngdp L(2/.). Incapital
standard: D.time D. Inlabour D. Incapital
Instruments for level equation
GMM-tType: LD. Ingdp LD. Incapital
standard: _cons
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Title

PANEL DATA ANALYSIS
(Dynamic Models, xtdpdsys)

[xT] xtdpdsys postestimation — Postestimation tools for xtdpdsys

Description

The following postestimation commands are of special interest after xtdpdsys:

command

description

estar abond
estat sargan

test for autocorrelation
sargan test of overidentifying restrictions

The following standard postestimation commands are also available:

command description

estat VCE and estimation sample summary

estimates cataloging estimation results

Tincom point estimates, standard errors, testing, and inference for
linear combinations of coefficients

margins marginal means, predictive margins, marginal effects, and average
marginal effects

nlcom point estimates, standard errors, testing, and inference for
nonlinear combinations of coefficients

predict predictions, residuals, influence statistics, and other diagnostic
measures

predictnl point estimates, standard errors, testing, and inference for
?enera1ized predictions

test wald tests of simple and composite linear hypotheses

testnl wald tests of nonlinear hypotheses
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PANEL DATA ANALYSIS
(Dynamic Models, xtdpdsys)

. estat abond

Arellano-Bond test for zero autocorrelation in first-differenced errors

order yi Prob > z
1 -2.516 0.0119
2 -2.9531 0.0031

HO: no autocorrelation

. estat sargan
sargan test of overidentifying restrictions
HO: overidentifying restrictions are valid

chi2 (458)
Prob > chi2

18.95103
1. 0000



