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Normality Testing Method and Its Application of

Multidimensional Spatial Data Based on K-L Transformation
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Abstract: The normality testing method of multidimensional data and its applicability were analyzed. The testing
methods for the normality tests of multidimensional spatial data based on Karhunen-Loeve (K-L) transformation and
on minimal spanning tree (MST) method respectively were studied and the contrast experiments of these methods
were made by using Monte-Carlo method. The results showed that the method based on K-L transformation has ad-
vantages, such as high precision, strong robustness and fast calculation, etc. The multidimensional normality tes-
ting was made for the difference data of vegetable indices and rainfall in some region in continuous 6 years with the
method based on K-L transformation and the randomness of vegetable indices and rainfall variation in 6 years in that
region was also analyzed.
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Tab.1 Accuracy of normality testing method based on K-L transformation %
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Tab. 3 Skewness and kurtosis of difference data in adjacent 2 months in same year after K-L. transformation

" 2004 4 2005 4 2006 4 2007 4 2008 4 2009 4

o T [ W 7 it J2£ U )& i 12 W 52 i 152 W & it )5 Ui 7 it 12 W 2
—1.321 2.746  0.298 —0.09 —0.672 0.945  0.701  1.704  0.535 —0.615 —0.615 0.357

56 0.351 1.189 —2.646 8.53 —0.839 1.266 —1.757  3.588 —1.279 0.353  0.353 1.270
0.353 1.375  0.516 1.278 —0.123  0.167  0.006  0.444  0.336 0.204  0.204 0.773

—0.023 —0.048  0.084  —0.755  0.049 0.041 —0.033 —0.043 —0.383 —0.710 —0.049  0.064

6—7 0.034 0.005 —0.156 ~ —0.371  0.017 —0.032 —0.018 —0.078 —0.058 0.840  0.033  0.025
—0.002 —0.045  0.044  —0.262 —0.010 0.064  0.020  0.054 —0.310 0.292 —0.031 —0.078
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Tab. 4 Skewness and kurtosis of difference data in same month in adjacent 2 years after K-L transformation

2004—2005 4 2005—2006 4 2006—2007 4 2007—2008 4 2008—2009 4
A
i 1 Ve 1 i 1 W i 12 e J3 i 2 Ui i 152 W )&
—1.578 1.792 0. 149 —0.524  —0.290  —0.340 1114 3.321 —0.966 1. 403
5 —0.003  —0.448 0.242 0.254  —1.260 3.939 —1.74 5.479 1.588  —1.917

0.250  —0.869 —0.231 — 0. 387 0.226 0. 465 0. 436 0.421 —0.121 1.176
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