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ABSTRACT

This study derives the factors which affect the occurrence of arson from statistical data (population, economic, and
social factors) by multiple regression analysis. Multiple regression analysis applies to 4 forms of functions, linear func-
tions, semi-log functions, inverse log functions, and dual log functions. Also analysis respectively functions by using the
stepwise progress which considered selection and deletion of the independent variable factors by each steps. In order to
solve a problem of multiple regression analysis, autocorrelation and multicollinearity, Variance Inflation Factor (VIF) and
the Durbin-Watson coefficient were considered. Through the analysis, the optimal model was determined by adjusted R-
squared which means statistical significance used determination, Adjusted R-squared of linear function is scored 0.935
(93.5%), the highest of the 4 forms of function, and so linear function is the optimal model in this study. Then interpreta-
tion to the optimal model is conducted. As a result of the analysis, the factors affecting the arson were resulted in lines,
the incidence of crime (0.829), the general divorce rate (0.151), the financial autonomy rate (0.149), and the consumer
price index (0.099).
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Table 1. NFDS: Motivation Factors of Arson
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Accidental Eliminate frustration Family trouble Insane
Fight Pessimism suicide Insurance fraud (pclf;g::;alo;e;ﬁ;:g)
Crime concealment Political antipathy Claim and obligation Protest
Other Unknown
Table 2. NFIRS: Suspected Motivation Factors
Extortion Labor unrest Insurance fraud Intimidation
Void contract/lease Personal Hate crime Institutional
Societal Protest Civil unrest Fireplay/curiosity
Vanity/recognition Thrills Attention/sympathy Sexual excitement
Homicide Suicide Domestic violence Burglary

Homicide concealment Burglary concealment

Auto theft concealment Destroy records/evidence

Other suspected motivation Unknown motivation
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Table 3. The Statement of Arsonist
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% 732 22.0 0.8 3.9 100.0
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Classification Frequency Percentage
) Cohabit 127 54.3
Ll\./e together . Parents divorce 38 16.2
with parents Non cohabit
Death of parents 69 29.5
Total 234 100.0

Fire Sci. Eng., Vol. 28, No. 2, 2014




7 G - 9 - o157
Table 6. The Form of Independent Variables
Item Classification Unit
Population of 15 and over per thousand
Economically active population per thousand
Not economically active population per thousand
Economically active Employed person per thousand
population survey Unemployed person per thousand
Economic activity rates %
Employment rate %
Unemployment rate %
Gross regional domestic product (GRDP) one million won
GRDP per person one million won
Consumer price increase rate %
House price increase rate %
Financial independence ratio %
o - local index Financial independence rate %
Population growth rate %
Aging population rate %
Internet use rate %
Suicide rate per 100,000 population person
Divorce rate per 1,000 population case
Incidence of juvenile crime per thousand case
Divorce rate Man per thousand
Dynamic statistics of population Woman per thousand
Marriage rate Man per thousand
Woman per thousand
Total person
Resident registration population Native Man person
Woman person
Police crime statistics Incidence of crime case
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Table 7. Regression Model by Formula

Model Formula

Remarks

Linear function

Yi=o+ BiXy+ BaXoi + &

Semi-log function logY; =

o+ Xyt PaXai + &

Natural logarithm of dependent variable

Inverse semi-log function

Yi= o+ BilogX;; + BalogXy; + &

Natural logarithm of independent variable

Double-log function

logY; = o + BilogXy; + B.logXs; + &;

Natural logarithm of dependent variable and
independent variable

Table 8. Determine the Function of the Model

Model R R Square Adjusted R square p-value VIF Durbin-Watson
Linear function 0.969 0.938 0.935 0.000 2.002 1.502
Semi-log function 0.867 0.752 0.745 0.000 1.974 1.220
Inverse semi-log function 0.950 0.903 0.898 0.000 1.698 0.741
Double-log function 0.929 0.863 0.856 0.000 1.178 1.358
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Table 9. Variables Enter/Removed

Model Variables Entered Variables Removed Method
1 Incidence of crime
2 Marriage rate Stepwise
3 Divorce rate (Criteria:
4 Consumer price increase rate Probability-of-F-to-enter <.050
5 Financial independence ratio Probability-of-F-to-remove < .100)
6 Marriage rate
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Table 10. Coefficients of Model

Model Unstandardized Coefficients | Standardized Coefficients Sig. Collinearity Statistics
B Std. Error Beta t Tolerance VIF
(Constant) —623.971 106.474 —-5.860 .000
Incidence of crime 0.001 0.000 0.829 20.407 .000 0.499 2.002
Divorce rate 49.295 10.285 0.151 4.793 .000 0.837 1.195
Consumer price increase rate 18.868 5.941 0.099 3.176 .002 0.849 1.177
Financial independence ratio 4.166 1.128 0.149 3.693 .000 0.505 1.980
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