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The Robust LM Test of Spatial Lag Model with
Non-normal Distribution and Spatial Layout
Qian Zhengming & Liu Lihu

Abstract: This paper proposes a robust LM statistic for diagnosing spatial lag effects which is not sensitive to spatial
error effect spatial layout and distribution misspecification while the existing test is not. Meanwhile it has good
performance under small sample. Monte Carlo results prove this.
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1 Power ( Rook )
N =50 N =100

p A 0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
02 LM; 0.753 0.745 0.762 0.801 0.779 0.980 0.981 0.979 0.983 0.987
' LMf 0.780 0.772 0.795 0.826 0.803 0.984 0.983 0.982 0.988 0.991
LMZ 0.999 0.999 1.000 0.997 0.998 1.000 1.000 1.000 1.000 1.000
0.4 LMf 0.999 0.999 1.000 0.997 0.998 1.000 1.000 1.000 1.000 1.000
LMf 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0-6 LMf 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LMj 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0-8 LMf 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LMZ 0.773 0.769 0.796 0. 804 0.816 0.954 0.964 0.963 0.957 0.974
0-2 LMf 0.803 0.793 0.814 0.826 0.834 0.954 0.964 0.963 0.957 0.974
LMj 0.991 0.989 0.992 0.992 0.994 1.000 1.000 1.000 1.000 1.000
0.4 LM:f 0.993 0.996 0.995 0.994 0.995 1.000 1.000 1.000 1.000 1.000
LMZ 1.000 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.6 LM/’f 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LM? 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0-8 LMf 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LMZ 0.847 0.854 0. 860 0.857 0.893 0.976 0.979 0.980 0.971 0.990
0.2 LM§ 0.862 0.871 0.877 0.879 0.908 0.977 0.979 0.983 0.975 0.991
0.4 LMPZ 0.993 0.989 0.995 0.992 0.994 1.000 1.000 1.000 1.000 1.000
' LM:f 0.994 0.991 0.997 0.996 0.994 1.000 1.000 1.000 1.000 1.000
LMf 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.6 LMf 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LMj 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0-8 LMf 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

2 Power ( Group 1 =0.3)
N =50 N =100

p A 0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
02 LM; 0.286 0.282 0.263 0.301 0.341 0.331 0.342 0.331 0.337 0.353
’ LM:f 0.266 0.270 0.257 0.286 0.270 0.329 0.338 0.322 0.329 0.324
LMf 0.694 0.696 0.667 0.668 0.722 0.784 0.772 0.766 0.764 0.796
0.4 LMf 0.693 0.693 0. 664 0.661 0.676 0.770 0.766 0.755 0.760 0.767
LMPZ 0.891 0.914 0.905 0.911 0.913 0.965 0.952 0.956 0.959 0.957
0.6 LMf 0.883 0.902 0.894 0.904 0.879 0.958 0.945 0.953 0.952 0.952
LMf 0.981 0.995 0.990 0.977 0.982 0.997 0.997 0.996 0.997 0.995
0.8 LMS 0.963 0.985 0.974 0.961 0.956 0.988 0.989 0.987 0.990 0.989
02 LM? 0.366 0.351 0.333 0.353 0.442 0.370 0.332 0.340 0.379 0.385
’ LMf 0.345 0.353 0.324 0.332 0.357 0.349 0.334 0.324 0.369 0.331
LMf 0.737 0.747 0.702 0.724 0.743 0.797 0.771 0.757 0.750 0.797
0.4 LM:f 0.719 0.732 0.702 0.690 0.685 0.774 0.759 0.746 0.738 0.752
LMf 0.912 0.904 0.906 0.908 0.905 0.951 0.950 0.954 0.940 0.953
0-6 LMf 0.905 0.892 0.891 0.893 0.851 0.936 0.934 0.936 0.921 0.921
LM: 0.983 0.982 0.979 0.982 0.990 0.995 0.994 0.992 0.991 0.996
0-8 LMf 0.972 0.961 0.959 0.956 0.952 0.975 0.977 0.977 0.971 0.972
0.2 LMf 0.349 0.341 0.339 0.325 0.352 0.460 0.453 0.393 0.441 0.459
’ LMf 0.311 0.306 0.307 0.292 0.260 0.460 0.445 0.406 0.431 0.444
LMZ 0.714 0.745 0.712 0.701 0.730 0.869 0. 860 0.848 0.803 0.843
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30 4

LM *105-

A <0.8 o

Power 1 2
Rook (1

LM,
P

LM"
P
=100

LM*®
P

LM~
p
LM’
P
Rook

Group

1 Anselin L. 1988
dependence and spatial heterogeneity J .

20 1 -17.

Lagrange multiplier test diagnostics for spatial

Geographical Analysis

2 Anselin L. 2001 Rao’s score test in spatial econometrics J .
Journal of Statistical Planning and Inference 97 113 -139.

3 Anselin L. A. K. Bera R. Florax and M. J. Yoon 1996
Simple diagnostic tests for spatial dependence ] Regional

Science and Urban Economics 26 77 -104.
4 Bera A. K. and M. J. Yoon
locally misspecified alternatives J .

-658.

1993  Specification testing with
Econometric Theory 9 649

10

11

13

14

Baltagi Badi and Yang Zhenlin (2010) Standardized LM Tests
for Spatial Error Dependence in Linear or Panel Regressions W
No 11 -2010 Working Papers Singapore Management University
School of Economics.

Burridge P. 1980 On the Cliff-Ord test for spatial correlation
J . Journal of the Royal Statistical Society. Series B 42 107
-108.
Kelejian H. H. and Robinson D. P. (1995). Spatial
correlation: a suggested alternative to the autoregressive models. In:
New Directions in Spatial Econometrics C . Edited by L. Anselin
and R. J. G. M. Florax. Berlin: Springer-Verlag.

Kelejian H. H. and Prucha 1. R. (2001). On the asymptotic
distribution of the Moran I test statistic with applications ]
Journal of Econometrics 104 219 —-257.

Lee L. F. (2004a) . Asymptotic Distributions of Quasi-maximum
Likelihood Estimators for Spatial Autoregressive Models ]

1899 - 1925.
Lee L. F. (2004b) .

Econometrica 72
A supplement to” asymptotic distributions of

quasi-maximum likelihood estimators for spatial autoregressive

models” W Working paper Department of Economics Ohio

State University.
Lee Lung¥ei (2002) Consistency and Efficiency of Least
Squares Estimation for Mixed Regressive

Models J

Spatial Autoregressive

. Econometric Theory 18 issue 02 p. 252 -277.

Saavedra Luz A. (2003) Tests for spatial lag dependence based
on method of moments estimation Regional Science and Urban
Economics 33 issue 1 p. 27 -58.
l .
2011 (1).
LM

] 2006

(1):99 -106.



