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+39-040-671160,

Abstract

A randomization test is proposed for detecting spatial dependence in panel mod-
els with cross-sectional dependence induced by an unobserved common factor
structure. Spatial dependence is related to the position of observations in space
while cross-sectional dependence is generally not; yet spatial correlation tests
have power against both. Permuting the pairs of neighbouring observations in
the proximity matrix yields a simple spatial dependence test which is robust
to the presence of non-spatial cross-sectional correlation, serial correlation and
can accommodate short and unbalanced panels. The proposed procedure is
evaluated and compared to alternatives through Monte Carlo simulation; it is
then illustrated by an application to recent research on technology spillovers. A
user-friendly R implementation is provided.
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1. Introduction

Both spatial panel and common factor models have become popular for an-
alyzing economic processes observed over spatial units through time. Each of
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on the subject; prof. Hashem Pesaran himself, and participants at the Conference in his
honour (Cambridge 2011), for useful comments and suggestions. Inputs by Kevin Tappe on
computational issues are gratefully acknowledged. The views expressed are solely the author’s
own and do not necessarily reflect those of his employer. All numerical procedures performed
for this paper have been carried out in the R system for statistical computing (R Core Team,
2017), in particular using the ’plm’ package for panel data econometrics (Croissant & Millo,
2008), the ’splm’ package for spatial panels (Millo & Piras, 2012) and the ’spdep’ package for
spatial dependence analysis (Bivand, 2014). Software implementing the procedure described
is available in the R package ’splm’ since Version 1.4-5.
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