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Abstract

The research on regional terrorism-related safety risk evaluation and its determinants can judge
the future situation of regional anti-terrorism, and improve the pertinence of anti-terrorism fight
and efficiency of resource management. In this paper, the spatial statistical method is used to
analyze the differentiation characteristics of global terrorist attacks. We construct the regional
terrorism-related safety risk evaluation index system according to the variables such as number
of terrorist attack, number of deaths, number of the injured and extent of property damage in
terrorist attacks, and put forward a multi-dimensional panel data classification model based on
density sensitive robust fuzzy kernel principal component analysis. Compared with other princip-
al component clustering algorithms, the rationality and accuracy of the proposed algorithm are
improved. The influence of macroeconomic and social development factors on regional terror-
ism-related safety risk is considered by presenting the random effect panel order Logit model
based on maximum likelihood estimation method and the risk level factors obtained from prin-
cipal component method. Finally, the prediction performance evaluation of the regression model
is carried out.
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Figure 1. Statistics of terrorist attacks from 1998 to 2018
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Figure 2. Nuclear density distribution of terrorist attacks from 1998 to 2018. (a) 1998~2007 year; (b) 2008~2018 year
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Figure 3. Standard deviation ellipse spatial distribution of terrorist attacks from 1998 to 2018. (a) Standard deviation ellipse
and center of gravity shift; (b) Long and short axis and azimuth change
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Table 2. The cumulative percentage variance explained by the same number of principal components (2018)

= 2. HEHK B RNERS AR RIS EE S (2018 F)

T (%)
ERAHH
PCA KPCA RKF-KPCA DRF-KPCA
1 49.56 75.68 83.30 95.20
2 78.73 86.64 96.97 98.77
3 94.69 94.38 98.77 99.99
4 98.44 98.65 99.79 100
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Table 3. Regional ranking results of terrorism-related safety risk level

3. WRRENEKFIHXAFER

P 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

WX 2 X 12 #iX 12  HiIX 12 HiX 2  MiIX 1 X4 X 12 X 12 X4 X 12
2 WX 12 X1 X1 HiX 4 X4 X7 X7 X1 X4 X 12 X2
3 WX 4 X2 X4 X2 X1 X2 X1 X2 X8 X7 HiIX 8
4 WX 1 X4 X8 X8 X 12 X4 HIX2 X7 X1 X8  HiIX7
5 WXe X7 X3 X7 X8 X8 X 12 X s X7 X1 X1
6 WX 9 X8 X2 X1 X7 X 12 HIX3 X4 X9 X2  HIX3
7 X5 X5 HIX7 X9 X3 X3 HIX8  HIX9 X2 X9 HIX9
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9 WX 7 X9 X5 X 11 X9 X 11 HiIX 11 X3 X5 X5 HIX5
10 X6  HiX 10 HIX 11 @ HUX 3 HhX 11 HuIX 5 X9 X1l X 11 X 11 #X 11
11 X 10 #iX11 X 10 X 10 X6  HiXe HIX10 X6  HX 6 HIX 10 HIX 10
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Continued

FFs 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

1 X 12 X 2 X 12 X 1 WX 12 X 12 X 12 HIX 9 X 4 X 12
2 HIX 7 HIX 12 HIX 1 HiIX 8 HIX 2 HhIX 8 HIX 8 X 3 HiIX 8 X 8
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Figure 4. Comparison of three clustering structures from 1998 to 2004. (a) Hierarchical clustering; (b) PCA + hierarchical
clustering; (c) DRF-KPCA + hierarchical clustering
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Figure 5. Comparison of three clustering structures from 2005 to 2011. (a) Hierarchical clustering; (b) PCA + hierarchical
clustering; (c) DRF-KPCA + hierarchical clustering
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Figure 6. Comparison of three clustering structures from 2012 to 2018. (a) Hierarchical clustering; (b) PCA + hierarchical
clustering; (c) DRF-KPCA + hierarchical clustering
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Table 4. Regional terrorism-related safety risk classification results under “DRF-KPCA + hierarchical clustering”
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Table 5. Estimated results of panel order Logit model
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Table 6. Classification and comparison results of order Logit model
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