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1 Geographic Information System
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5. Artificial Neural Network (ANN)
6. Decission Trees
7. Classification and Regression Tree (CART)
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2. Logit Model
3. Probit Model
4. Clustering
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8. Ontology
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9 Global Positioning System
10. Analysis of focal points
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11. Nearest Neighbor Index



QO-AY (1Fee 300) F o Lol Y ol camn ) Jumo g (] joe (w0 a9 305 [ p9d .y 9 Jol o Y4

p(jlm) = p(j'm), p(,m)
p(m) s,
_ m(j)N;(m)
-
]
pom) = > p(m) @
=
]
Ginilm) =1- ) p%(lm) ()
2,

4 b e Slaslie slaxs Nj(m) (V) b (A) g, ;o
J oS 4 by Slaslin JS olows Njan 0)5 o j atws
o abgiye Slhalie 6518 Jlexml p(ilm) sy, 05 5
Wb oz el les a5 Gini(m) an o, o j aiws
ol M o) 0 (Somsiiz 0929) (o9l pae KLt
Ol el aiws 31637 G o Slasliie plod a5 5900
0P @alBL ( 5eS easaop i g jhe plp aSLs
505 GIRI(m) oo i iy oSl 5 2l 0,5 4o (ol
390 G S 4 Dlaaline olod jlaS 0gi o Jol> Sloj
ples gl 0,8 2 0wz asl i o il el Gls 042905
oaiSTaz e lgreds (6 i g 00 dulone by it
Sty o151 cu sl Jlaie ( ieS AT e oo bl
v

M it (s ool g i ~Y-Y-Y-¥
- e 5o GM,L..J L5 45 @me k5_1L..;l;.;.‘3 (Sl o 4o
ool 3l e Jlre o Ftee 5l (S0 il Bas ke (S
ALl (g S 5 5 (gamai 3 0 s, slazg S 5l (S

Wiy S0 Sl e ol elal a8 il st Coenl
o ooty (1)) alal; Bl (oo &30 4 i oo

M
VIM(x) = ) TA Gini(S(x;,m) 0N
m=1

9 M 0,5 Jo o X yexies oa_;_;_fla_?S(xj,m)

ol M oS s um asls 2alS AGini (s(xj, m))
o,S JS olaxs M cm o;)oolmmw%’lsxj e
Glo e don gl lade ol sl Slaalie JS olass N
Eyore 45 95 0 (whie (6576 4 5 00 dnloe X Jiiee

G g S kel o e den gl JEws X

16. Terminal Node
17. Gini Index
18. Relative Importance Of Variable
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19. Hot Spots
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1. Introduction

Identifying the effective parameters on the increase of the severity of the accidents in the two-lane highway
and also the spatial analysis of the accidents occurring in them, could lead to the reduction of the road accidents
of this road. Based on this, the present research, in addition to identifying sections with high crashes, it also
identifies the factors affecting the severity of accidents.

2. Methodology

To do so, In this study, first, in order to study the clustering and spatial distribution of the accidents of Old
Corridor of Qazvin-Loshan Freeway during the period from 2011 to 2016, the Geographic Information System’s
spatial functions such as Getis-Ord G* Autocorrelation and kernel density functions were Used.

In the next phase of the study, in order to study the factors affecting the severity of accidents, the
Classification and Regression Tree was used on accidents occurring in the whole axis and specifically in the
horizontal curves with high crashes.

3. Results and discussion

The preliminary results of the spatial analysis showed that the focus of accidents in horizontal curves was
greater. According to this achievement, as mentioned in the previous section, we used Classification and
Regression Tree to identify the factors affecting the severity of accidents occurring in the whole axis and
specifically in the horizontal curves with high crashes. The results of this part of the study show that the type
of accidents (overturning and falling, exit from the road, Multi-vehicle collisions, etc.) and type of crashes deal
with the coefficients of the importance of independent variables are 100 and 16.4 percent for the total axis and
100 and 8.28 percent for horizontal curves, are the most important factors in the severity of accidents of this
axis. The study of the relative importance of other variables in the proposed model shows that the type of road
and type of terrain is one of the effective factors in increasing the accident severity in the old corridor of Qazvin-
Loshan. In addition, the results of modeling on horizontal curves crashes showed that road surface marking,
especially of continuous type, causes severe fatal accidents.
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4., Conclusions

The results showed that the integration of GIS spatial functions with non-parametric decision-making tree-
based data mining analysis, which is capable of simultaneous modeling of quantitative and qualitative data, is
used to determine the factors affecting the severity of accidents and to spatial analyze the patterns of accidents
used in two-lane highway, is effective and efficient.
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