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RESEARCH:

My research interest lies in the development of methods and theory for non/semi-parametric estimation
under cross-sectional dependence. While implications of temporal dependence for econometric analysis
of time series data have been extensively studied, the surge in research on spatial econometrics has
been a recent phenomenon. This in part reflects the difficulty of forming conditions on cross-sectional
heterogeneity and dependence that are relevant for economic data and facilitate development of
econometric theory. My thesis consists of three papers that form a part of such endeavour, each
addressing different models and methods in the area of non/semi-parametric estimation.

Job Market Paper:

“Series estimation under cross-sectional dependence "

This paper develops an asymptotic theory for series estimators under a general setting of spatial
dependence in regressors and error term, including cases analogous to long-range dependence of time
series literature. A new data-driven studentization that dispenses with the need for "distance measures”,
as required by the spatial HAC estimation, is introduced and leads to asymptotically correct inference.
The asymptotic distribution results given in this paper cover both non-parametric and semi-parametric
estimators. For semi-parametric estimators satisfying certain conditions, it is shown that the parametric
rate of convergence can be achieved under suitable restrictions on the strength of dependence.
Conditions on the dependence are carefully formulated to accommodate various settings that are
plausible in economic applications and lend themselves readily to time series and panel data settings.
Results from a finite sample Monte-Carlo study confirm very satisfactory performance of corresponding
estimation and testing procedures. Application to two typical economic datasets is presented.

Other Projects:

“Efficiency improvement in the semi-parametric pure spatial autoregressive (SAR) model”

with P.M. Robinson

In the pure SAR model, the dependent variable of a given unit is affected solely by a weighted average of
the dependent variables of its neighbouring units, making it an appealing way of modeling e.g. contagion
of shocks. These weights are presumed to be known to the practitioner and reflect some socio-
economic distance between units. The structure of the spatial dependence is captured in these weights
up to a single unknown parameter of interest. It has been shown that the convergence rate of the
estimate of this parameter could be slower than the parametric rate, engendering an interest in improved
estimation. In this work, we construct a Newton-Raphson type estimator which adapts to the unknown
error distribution of non-parametric form and achieves the Cramer-Rao bound of MLE. Series estimates
of the score function are used to build this estimator. We first establish the feasibility of such adaptive
estimation by exploring conditions under which the information matrix of the model becomes block-
diagonal. We find that the gain in efficiency from adaptive estimation is typically smaller than in the time
series context, but could be greater under certain asymptotic behaviour of the weights. Simulation
results indicate the adaptive estimation works well in practice.

“Panel data model with non-parametric common regres sion and individual fixed effects”

This paper considers an analysis of panel data whereby the number of cross-sections is small relative to
that of time periods, e.g. regional data involving large geographical units. In such settings, it is crucial to
allow for cross-sectional heterogeneity. In this work, identification and kernel estimation of non-
parametric common regression with additive individual fixed effects are discussed under weak temporal
dependence (B-mixing) and arbitrarily strong cross-sectional dependence. Efficiency improvement is
obtained by using estimated cross-sectional covariance matrix in a manner similar to the generalised
least-squares. Feasible optimal bandwidths and feasible optimal non-parametric regression estimation
are asymptotically justified.



