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Dynamic panel-data (DPD) analysis

v xtabond
v xtdpdsys
v 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

v' Example: webuse abdata

v" A dynamic model of labor demand to an unbalanced panel of firms
located in the United Kingdom

v A panel variable and a time variable must be specified
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xtabond: Arellano-Bond linear dynamic panel-data

estimation

v" 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 1(0/1).w 1(0/2).(k ys) yr1980-yr1984, lags(2

+ xtabond n L(0/2).w 1(0/2). (K ys) yri980-yrissd, lags(2)

Arellano-Bond dynasic panel-data estination  Nuber of obs o1
Group variable: id Nusber of groups 10
Tize variable: year

obs per group:

4
avg = 4364286
5

Nusber of instrusents = 41 Wald chi2(15)
Pran > chiz

162640

One-step results

n Coef.  Std. Err. @ Pslzl 195 Conf. Intervall
L | 7ememss  .aese7e7 486 0.000  azzsess 9936077
(2. | -.omseaez .ossssse  -L97  0.04p  -.1766084 6602
— 0661665 -9.15 0.090 7352138  -.4758382
. es6s 373 e e

«
—o | msseser  Leamaes  es1 o.n wsera azssne
| -esseane SL06 0.290  -.709425 0510757
2. | -.oares .63 -.1031510 8201
v
.| esasse .1siar  a.6s 0000 3620432 8908967
L. | -zwst aseaes 392 0.000  -lossess 3613177
.| mmers sesss 0 0.1z -.lseses 4201

yriseo | .ourses 0.2 162786 0388917

yrisst | -.o212183 0.305 6173710193005

yrisez | o302 0.1 783487

yrises | -.0287098 0.25 078051

yrisea | -.ouase2 0.602 706883 9642

cons | L0382 62785 1,67 0.095  -.1815205 2257369

Instrunents for differenced equation
G-types L(2/.)n
Standard: D.w LD.w D.k LD.k 120,k D.ys LD.ys L2D.ys D.yr1988
D.yr1981 D.yriss2 0.yrise3 D.yrisss
Instrunents for level equation
Standard: _cons
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Basic model with two lags of dependent variable included

as regressors

xtabond n 1(0/1).w 1(0/2).(k ys) yr1980-yr1984, lags(2) vce(robust

- xtabond n L(0/1).u 1(0/2). (K ys) yr1980-yr1984, lags(2) vee(robust)

Arellano-Bond dynasic panel-data estination  Musber of obs = o1
Group variable: id Nuber of groups 10
Tise variable: year

Obs per group:

in = s

v = 4360285

Nusber of instruments = 41 Wald chi2(15) 167830
Prob > chi2 -

One-step results

(5t6. Err. adjustes for clustering on 14)

Robust

" Coef.  std. Err 2 Pelzl (95% Con. Tntervall
u 7080866 145379 487 0.000 4228376 9933356
L2 | -.omeea Loss7ssE o159 .12 -.1979137 020845
oo | -.eesszs ussme 137 o.e -.9s76sE2  -.2533S59
L. | 406717 1741168 235 0.019  .06Be0s1 7509343

| asseser osazase

L2e0a03 4708775
| -esemate Lomarans ososae1

- 2005489

2. | -.o270  o3s1968 082355 0438937
v
—. | easasee a7esse L2s21073 9607926
. 2354623 1184673 -.2616778
w2 Lesanss 1643063 4002621
yrisso Lo13sess 0.83 v.apa  -ols2e22 0378554
yrisl 0300 ovsess 0281302
yrise2 0172 0151852
yrises 0.300 0255648
yrises 2 0.608 0410723
cons 6979543 Lag 037 2.405906

Instrunents for differenced equation
O-type: L(2/.).n
Standard: D.w LD.w 0.k LD, L20.k D.ys LD.ys L2D.ys D.yr19e
D.yr1981 D.yr1se2 0.yr1983 D.yr1oed
Tnstrunents for level equation
ndard: _cons
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Basic model with two lags of dependent variable included

as regressors

xtabond n 1(0/1).w 1(0/2).(k ys) yr1980-yr1984, lags(2) twostep

- xtabond n L(0/2).w 1(0/2). (K ys) yri980-yrissd, lags(2) twostep

Arellano-Bond dynasic pancl-data estination  Musber of obs a1
Nusber of groups 10

obs per group:

4
avg = 4364286
s

Nusber of instruments = 41 Wald chi2i1s) = 22s2.22
Prab > chi2

Tu-step results

n Coef.  Std. Err. D Pslzl 195% Conf. Intervall
| esseesr  Loseaze 729 0.000  La7ssis  .e32a1se
2. | -lomsew o221 270 0.007  -.1259419  -.0200566
| -simem esaresz 9.5 6185847 -.4078329
| aesess Lessres .42 ueoszes  siraces

«
—o | esaes oammiz 65 o gmsse  L3ssae
L. | .oz16493 050406 0.43  0.668 1200032
2. | -t Lepseaz -Lss o.n 7211
v
- S07420 15412 5.3 0000 3658743 8L6Lls
L. | 7221 39140 -4.10 0.009  -.8456595  -.2983825
.| mee wen: Les e -.essara Lade0sse

yrisso | .os2621 0.3 0.301 04

yrisst | -.0347086 175 s 0042352

yrsez | -.oazzme7 2.05 s.0a0 1946

yrises | -.eamiees .e2aess 129 0.196 o1

yrise: 0335613 Le2zem1 -1s0 .13 3636

cons | .ao30061 .a692208  1.05 .20 L2

Warning: gmm two-step standard errors are biased; robust standard
errors are recomended.
Instrunents for differenced equation
O-type L(2/.).n
Standard: D.w LD.w D.k LD.K 12D,k D.ys LD.ys L2D.ys D.yr1988
D.yr1981 D.yriss2 D.yr1os3 b.yr108e
Instrunents for level equation
dard: _cons
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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 1(0/2).ys yr1980-yr1984, lags(2) pre(w, lag(1,.)) pre(k, lag(2,.

xtabond n 1(0/2).ys yri980-yr19ad, lags(2) prefw, lag(L,.)) pre(k, lag(2,.})
Arellana-Bond dynasic panel-data estimation  Nusber of obs = o1
Group variable: id Nusber of groups = 10
Tise variable: year
0bs per group:
min = a
v = 4360285
Nusber of instruments = 84 Wald chi2(1s) 11183
Prab > chi2 o
One-step results
n Coef.  std. Err 2 pslzl 195% Conf. Tntervall
L | 7swess .oa2ese 909 0.000 6226944 9648392
2. | -.omal26  .os7es? -1 0.165  -.20350 0172

| -eorasss m2rsss2  sas 9483037 465051

| szaas  amaoass [EERRET
X
- L7736 LS 325 0001 .l499137 604353
U | -1323513 09sa6a1 o139 0166 -.3194575 0547549
L2 752791 <111 0.286  -.2312784 0638104
¥
- ozes7 Lasa172 394 essaooens
L. 989964 2069333 4.3 0.000  -L304S78  -.4934145
2. | .aseseer .isems2 L7 0.076  -.0me7s2  .623s968
yrisso | ouzsas 0.220  -.ow7ss  .0a673s2
yrisel | -.a20s353 0238295 .39 -.0672404 0261698
yrise2 | -.o370638 0299283 .26 -.0957221 0215946
yrises | -.eosssz .ese1se a3 -.omisa  oa2dese
yrisss | -.ozeaces 026328 .63 -.loam2se 063092
cons | .6076B93 8817026 0.69 .49  -ll20416  2.335735

Instrunents for differenced equation
-typer LE2/.).n L(/) b L1/ 2K
Standard: D.ys LD.ys L2D.ys D.yr1980 D.yr1961 D.yrlss2 D.yriss3

Instrunents for level equation
dard: _cons

Pengpeng Yue (Fall 2022) Panel Data: Dynamic Panel Data




Treat L.w and L2.k as endogenous and include w, L.w, k,

L.k, and L2.k as additional regressors

xtabond n 1(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 1(0/1).w 1(0/2).(k ys) yr1980-yr1984, lags(2)
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Same model with a robust VCE

xtdpdsys n 1(0/1).w 1(0/2).(k ys) yr1980-yr1984, lags(2) vce(robust)

- xtdpdsys n 1(0/L).w U8/2).(k ys) yr1980-yrioas, lags(2) vee(robust)

Systen dynanic panel-data estisation Number of obs 71
Group variable: id Numser of qroups = 10
Tine variable: year

b per group:

- s
aug = 5.360286
max i
Number of instrunents = 48 Wl chi2(15) 276287
Prob > chiz 0.0000
One-step results
Rabust
n Coet. std. rr. 2 ezl L85k Conf. Tntervall
.| Lmsees azmzs 7a7 o, Le6sa022 1166439
.| c.estes S0 2w -7y 16198
| -ssezses us22ses o355 1003908 -.2895525
to | smess .a7esess 3.0 1540903 8648408
| sy Losasars  s.;1 ‘165655 asseno
U | -aas27 ersmisL o187 0062 -.2000442 006988
L2 | 0615284 .0365945 159 01 -2 .enanlez
v
| e s 30375 Lotsass
| -essy il -nss 0000 -l2osess  -.3737981
. LIS 583 083 0.407  -1792227 4415896
yrises | owes223 oneseer 257 51184
yrisal s01 Lommn
yrisa2 a5 0204082
yrioas 51
yrioas a6 0491503
eons | a3z 13379 1226 -assmasl 1965392

Instrusents for differenced equation
O-type: L(2/.)
Standard: D.u LD D.k LD.k L2D.k D.ys Lb.ys L2D.ys D.yrisso
D.yr1981 D.yr1982 D.yr1oE3 D.yr1s8s
Instrusents for level equation
-type: L
Standare: _cons
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Two-step estimator of the same model

xtdpdsys n 1(0/1).w 1(0/2).(k ys) yr1980-yr1984, lags(2) twostep
vce(robust)

Xtdpdsys n L(0/1).w 1(8/2). (K ys) yrisso-yrioss, lags(2) twostep vee(robust)

Systen dynanic panel-data estisation Number of obs 71
Group variable: i Number of groups i
Tine variable: year
b per group:
aug = 5360288
nax 7
Number of instrunents = 48 wals chiz(1s) 100965
Pro > chiz 00000

Tuo-step results

We-Robust
Err. oz Pelel (95 Conf. Intervall

U, | Lo7e7aes 1418081 6.69 0.000 698061 1254634
L2 | 083662 0419231  -2.00 0.046 165633 -.0014975
| ey asme o 503075 —.2660358
| semam ouass 2 1sm1ss omas3es

| amzr essen 2e
| oeeors Loanazre

539001 159554
—2sees oEnses

.| —oseusy oo 2.2 610984 -.0111929
v

— | eweses wmes  s.as 2647694 9629451
.| -aesess zamen 3.0 2%z -.281719
.| .meesi amsses 0.6 221565 4522641

yrioas 000473 0.5 a7 -.ozson

yrioa1 | -.a2a8051 0.4003  -.028871

yriss2 | -.030370 0.353 0945064

yrisas | -.oes71as 0.789 0810

yrisaa | -.o214a51 .53 -.0896ss  .0d76ss
cons | 3206087 b.625  -.o767e6s  L.626158

Tnstrusents for gifferenced equation
o-type: L(2/.).n
Standard: D.u LD.w D.k LD.K L2D.K D.ys LD.ys L20.ys D.yrisso
D.yr1981 D.yr1982 D.yr19E3 D.yr1984
Instrusents for level equation
G-type: L0.n
Standars: _cons

Pengpeng Yue (Fall 2022) Panel Data: Dynamic Panel Data




Now allow some of the covariates to be predetermined

xtdpdsys n 1(0/1).w 1(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 1(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 1(0/2).n 1(0/1).(w ys) k, dgmmiv(n) div(I(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 1(0/2).n 1(0/1).(w ys) k year yr1980-yr1984, dgmmiv(n)
div(1(0/1).(w ys) k year) div(yr1980-yr1984) nocons hascons

Pengpeng Yue (Fall 2022) Panel Data: Dynamic Panel Data
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Arellano-Bond estimator with two lags of dependent

variable included as regressors, strictly exogenous
covariates and robust VCE

xtdpd 1(0/2).n 1(0/1).(w ys) k year yr1980-yr1984, dgmmiv(n)
div(1(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 1(0/2).n 1(0/1).(w ys) k, dgmmiv(n) Igmmiv(n) div(I(0/1).(w ys) k)

Pengpeng Yue (Fall 2022)
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28 / 36



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]



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)]



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 Magas Nunes(2008)]



Thank You!



References |

@ Acemoglu, D., Johnson, S., Robinson, J.A., Yared, P., 2008.

Income and democracy.

American Economic Review 98, 808-42

Ahn, S.C., Schmidt, P., 1995.

Efficient estimation of models for dynamic panel data.

Journal of econometrics 68, 5-27.

Arellano, M., Bond, S., 1991.

Some tests of specification for panel data: Monte carlo evidence and an application to employment equations.
The review of economic studies 58, 277-297

Blundell, R., Bond, S., 1998.

Initial conditions and moment restrictions in dynamic panel data models.
Journal of econometrics 87, 115-143

Bond, S.R., 2002.

Dynamic panel data models: a guide to micro data methods and practice.
Portuguese economic journal 1, 141-162

Huang, B.N., Hwang, M.J., Yang, C.W., 2008.

Causal relationship between energy consumption and gdp growth revisited: a dynamic panel data approach.
Ecological economics 67, 41-54

) W & W & &

Judson, R.A., Owen, A.L., 1999.

Estimating dynamic panel data models: a guide for macroeconomists.
Economics letters 65, 9-15.

Pengpeng Yue (Fall 2022) Panel Data: Dynamic Panel Data




References |l

Sequeira, T.N., Ma¢as Nunes, P., 2008.
Does tourism influence economic growth? a dynamic panel data approach.
Applied Economics 40, 2431-2441

Windmeijer, F., 2005.
A finite sample correction for the variance of linear efficient two-step gmm estimators.
Journal of econometrics 126, 25-51

Pengpeng Yue (Fall 2022) Panel Data: Dynamic Panel Data




	Dynamic panel-data (DPD) analysis
	Acemoglu, Johnson, Robinson and Yared (2008)

