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Abstract

This paper uses simulated data to investigate both the small and
large sample properties of the within-groups (WG) and first difference
generalized method of moments (FD-GMM) estimators of a dynamic
panel data (DPD) model. The magnitude of WG and FD-GMM esti-
mates are almost the same for square panels. WG estimator performs
best for long panels such as those with time dimensions as large as 50.
The advantage of FD-GMM estimator however, is observed on pan-
els that are long and wide, say with time dimension at least 25 and
cross-section dimension size of at least 30. For small-sized panels, we
developed parametric bootstrap versions of WG and FD-GMM esti-
mators. Simulations indicate the advantages of the bootstrap methods
under small sample cases wherein the variances of the individual effects
and the disturbances are of similar magnitude. Thus, while WG and
FD-GMM estimators are asymptotically optimal, small samples can
still exhibit such optimality through the integration of the bootstrap
method.

Keywords

Dynamic panel data model, Within-groups estimator, First-difference gener-
alized method of moments estimator, Parametric bootstrap.

References

Alvarez, J. and Arellano, M. (2003). The time series and cross-section
asymptotics of dynamic panel data estimators. Fconometrica 71, 1121—
1159.

Anderson, T. and Hsiao, C. (1981). Estimation of dynamic models with
error components. J. Amer. Statist. Assoc. 76(375), 598-606.

Arellano, M. and Bond, S. (1991). Some tests of specification for panel
data: monte carlo evidence and an application to employment equations.
Rev. Econom. Stud. 58, 277-297.



Arellano, M. and Bover, O. (1995). Another look at the instrumental
variable estimation of error-component models. J. Econometrics 68, 29—

45.

Baltagi, B. (2005). Econometric Analysis of Panel Data, 3rd edition. New
York: John Wiley and Sons.

Blundell, R. and Bond, S. (1998). Initial conditions and moment restric-
tions in dynamic panel data models. J. Econometrics 87, 115—-143.

Bond, S. (2002). Dynamic panel data models: a guide to micro data
methods and practice. Portuguese Economic J. 1(2), 141-162.

Buhlman, P. (2002). Bootstrap for time series. Statist. Sci 1(1), 52-72.

Carlstein, E. (1986). The use of subseries values for estimating the vari-
ance of a general statistic from a stationary sequence. Ann. Statist. 14,
1171-1179.

Chigira, H. and Yamamoto, T. (2006). A bias-corrected estimation for dy-
namic panel models in small samples. In Hi-Stat Discussion Paper Series
No.177. Institute of Economic Research, Hitotsubashi University.

Efron B. (1979). Bootstrap method: another look at the Jacknife. Ann.
Statist. 7(1), 1-26.

Everaert, G. and Pozzi, L. (2007). Bootstrap based bias correction for
dynamic panels. J. Econom Dynam. Control 31, 1160-1184.

Hayakawa, K.(2007). Small sample bias properties of the system GMM
estimator in dynamic panel data models. Economics Lett. 95, 32-38.

Hsiao, C. (2003). Analysis of Panel Data, 2nd edition. Cambridge: Cam-
bridge University Press.

Hsiao, C. and Tahmiscioglu, A. (2008). Estimation of dynamic panel data
models models with both individual and time-specific effects. J. Statist.
Plann. Inference 138, 2698-2721.

Islam, N. (2000). Small sample performance of dynamic panel data esti-
mators: a monte carlo study on the basis of growth data. In: Baltagi, B.
(Eds.) Advances in Econometrics: Nonstationary Panels, Panel Cointe-
gration and Dynamic Panels (Vol. 15). New York: Elsevier Science.

Judson, R. and Owen, A. (1999). Estimating dynamic panel data models:
a practical guide for macroeconomist. Economics Lett. 65(1), 9-15.

Kiviet, J. (1995). On bias, inconsistency, and efficiency of various estima-
tors in dynamic panel data models. J. Econometrics 68, 53-78.



Kiviet, J. and Bun, M. (2001). The accuracy of inference in small sam-
ples of dynamic panel data models: simulation evidence and empirical
results. Tinbergen Institute Discussion Paper TI 2001-006/4, University
of Amsterdam and Tinbergen Institute.

Knsch, H.R. (1989). The jackknife and the bootstrap for general station-
ary observations. Ann. Statist. 17, 1217-1241.

MacKinnon, J. (2002). Bootstrap inference in econometrics. Canad. J.
Economics 35, 615-645.

MacKinnon, J. (2006). Bootstrap methods in econometrics. Economic
Record 82 (Special Issue), S2-S18.

Nickell, S. (1981). Biases in dynamic models with fixed effects. Econo-
metrica 49, 1417-1425.



