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Dynamic panel-data (DPD) analysis

✓ xtabond
✓ xtdpdsys
✓ xtdpd
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xtabond



xtabond fits a linear dynamic panel-data model where the unobserved
panel-level effects are correlated with the lags of the dependent variable,

known as the Arellano-Bond estimator. This estimator is designed for
datasets with many panels and few periods, and it requires that there be

no autocorrelation in the idiosyncratic errors.



xtabond implements the Arellano and Bond estimator, which uses moment
conditions in which lags of the dependent variable and first differences of
the exogenous variables are instruments for the first-differenced equation.



xtabond: Arellano-Bond linear dynamic panel-data
estimation

✓ Example: webuse abdata
✓ A dynamic model of labor demand to an unbalanced panel of firms

located in the United Kingdom
✓ A panel variable and a time variable must be specified
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xtabond: Arellano-Bond linear dynamic panel-data
estimation

✓ Model employment on wages, capital stock, industry output, year
dummies, and a time trend, including one lag of employment and two
lags of wages and capital stock.
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Basic model with two lags of dependent variable included
as regressors
xtabond n l(0/1).w l(0/2).(k ys) yr1980-yr1984, lags(2)
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Basic model with two lags of dependent variable included
as regressors
xtabond n l(0/1).w l(0/2).(k ys) yr1980-yr1984, lags(2) vce(robust)
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Basic model with two lags of dependent variable included
as regressors
xtabond n l(0/1).w l(0/2).(k ys) yr1980-yr1984, lags(2) twostep
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Treat w and k as predetermined and include w, L.w, k, L.k,
and L2.k as additional regressors
xtabond n l(0/2).ys yr1980-yr1984, lags(2) pre(w, lag(1,.)) pre(k, lag(2,.))
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Treat L.w and L2.k as endogenous and include w, L.w, k,
L.k, and L2.k as additional regressors
xtabond n l(0/2).ys yr1980-yr1984, lags(2) endogenous(w, lag(1,.))
endogenous(k, lag(2,.))
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xtdpdsys



xtdpdsys fits a linear dynamic panel-data model where the unobserved
panel-level effects are correlated with the lags of the dependent variable.

This model is an extension of the Arellano-Bond estimator that
accommodates large autoregressive parameters and a large ratio of the
variance of the panel-level effect to the variance of idiosyncratic error.
This is known as the Arellano-Bover/Blundell-Bond system estimator.

This estimator is designed for datasets with many panels and few periods.
This method assumes that there is no autocorrelation in the idiosyncratic
errors and requires that the panel-level effects be uncorrelated with the

first difference of the first observation of the dependent variable.



xtdpdsys implements the Arellano and Bover/Blundell and Bond system
estimator, which uses the xtabond moment conditions and moment

conditions in which lagged first differences of the dependent variable are
instruments for the level equation.



Basic model with strictly exogenous covariates and two
lags of the dependent variable

xtdpdsys n l(0/1).w l(0/2).(k ys) yr1980-yr1984, lags(2)
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Same model with a robust VCE
xtdpdsys n l(0/1).w l(0/2).(k ys) yr1980-yr1984, lags(2) vce(robust)
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Two-step estimator of the same model
xtdpdsys n l(0/1).w l(0/2).(k ys) yr1980-yr1984, lags(2) twostep
vce(robust)
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Now allow some of the covariates to be predetermined

xtdpdsys n l(0/1).w l(0/2).(k ys) yr1980-yr1984, lags(2) twostep pre(w,
lag(1,.)) pre(k,lag(2,.))
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Now allow some of the covariates to be endogenous

xtdpdsys n l(0/1).ys yr1980-yr1984, lags(2) twostep endogenous(w,
lag(1,.)) endogenous(k,lag(2,.))
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xtdpd



xtdpd fits a linear dynamic panel-data model where the unobserved
panel-level effects are correlated with the lags of the dependent variable.
The command can fit Arellano-Bond and Arellano-Bover/Blundell-Bond

models like those fit by xtabond and xtdpdsys.



xtdpd, for advanced users, is a more flexible alternative that can fit models
with low-order moving-average correlations in the idiosyncratic errors and
predetermined variables with a more complicated structure than allowed

with xtabond and xtdpdsys.



Arellano-Bond estimator with two lags of dependent
variable included as regressors and strictly exogenous
covariates

xtdpd l(0/2).n l(0/1).(w ys) k, dgmmiv(n) div(l(0/1).(w ys) k)
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Arellano-Bond estimator with two lags of dependent
variable included as regressors and strictly exogenous
covariates

xtdpd l(0/2).n l(0/1).(w ys) k year yr1980-yr1984, dgmmiv(n)
div(l(0/1).(w ys) k year) div(yr1980-yr1984) nocons hascons
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Arellano-Bond estimator with two lags of dependent
variable included as regressors, strictly exogenous
covariates and robust VCE

xtdpd l(0/2).n l(0/1).(w ys) k year yr1980-yr1984, dgmmiv(n)
div(l(0/1).(w ys) k year) div(yr1980-yr1984) nocons hascons twostep
vce(robust)
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Arellano-Bover/Blundell-Bond system estimator with two
lags of dependent variable included as regressors and
strictly exogenous covariates

xtdpd l(0/2).n l(0/1).(w ys) k, dgmmiv(n) lgmmiv(n) div(l(0/1).(w ys) k )
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Arellano-Bond estimator with two lags of dependent
variable included as regressors, endogenous covariates and
a robust VCE

xtdpd L(0/1).(n w k) year yr1979-yr1984, dgmmiv(n w k) div(year
yr1979-yr1984) nocons hascons vce(robust)
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Arellano-Bover/Blundell-Bond system estimator with two
lags of dependent variable included as regressors,
endogenous covariates and a robust VCE

xtdpd L(0/1).(n w k) year yr1979-yr1984, dgmmiv(n w k) lgmmiv(n w k)
div(year yr1979-yr1984) nocons hascons vce(robust)
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Income and democracy
[Acemoglu et al.(2008)Acemoglu, Johnson, Robinson and Yared]



Reading

Some tests of specification for panel data: Monte Carlo evidence and an
application to employment equations

[Arellano and Bond(1991)]
Efficient estimation of models for dynamic panel data

[Ahn and Schmidt(1995)]
Initial conditions and moment restrictions in dynamic panel data models

[Blundell and Bond(1998)]
Estimating dynamic panel data models: a guide for macroeconomists

[Judson and Owen(1999)]



Reading

Dynamic panel data models: a guide to micro data methods and practice
[Bond(2002)]

A finite sample correction for the variance of linear efficient two-step GMM
estimators

[Windmeijer(2005)]
Causal relationship between energy consumption and GDP growth

revisited: a dynamic panel data approach
[Huang et al.(2008)Huang, Hwang and Yang]

Does tourism influence economic growth? A dynamic panel data approach
[Sequeira and Maçãs Nunes(2008)]



Thank You!
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