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R Variable Type Description
1 Crash severity Nominal Injured & Deceased
2 Weather Conditions Nominal Clear & Foggy & Cloudy & Rainy & Snowy
3 Lighting conditions Nominal Sunrise & Daylight & Sunset & Night
4 Topographic conditions Nominal Flat & Mountain
Marginal Land use Agriculture & Commercial & Educational &
5 Nominal Industrial &
Non — Residential & Recreational & Others
6 Road surface conditions Nominal Dry & Frost & Wet
7 Road geometry Nominal Straight, flat & Screw, flat & Screw, up / down
&
Human Factor Accident Nominal Failure to comply with priority & Fatigue and
8 drowsiness & Hurry up and accelerate &
Ignoring the rules & Lack of familiarity with the
road
Vehicle manufacturer Benz bus & Benz truck & Citroen & Daewoo &
FAW & Ferguson & HOWO & Zamyad &
9 Nominal Volvo truck & Volvo Bus & Toyota & Tiba &
Suzuki & Sepand & Pride & Proton & Man &
Mitsubishi & Motorcycle & Muso & MVM &
Nissan & Samand & Rio & Renault & Peugeot
&
10 Age Continuous Driver's age
11 Gender Nominal Female & Male
Farvardin & Ordibehesht & Khordad & Tir &
12 Solar month Continuous Mordad & Shahrivar & Mehr & Aban & Azar &
Dey & Bahman & Esfand
13 Hour Continuous 00 - 2400
Distance _ Accident Distance of accident location from Qazvin -
14 Continuous Zanjan road police station
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Where Lj (D) is the Log-Likelihood of the data according to the j-th model and

taken at the maximum-Likelihood point.
Pj is number of parameters at Mj
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(Xmeans) s, 4 Ko medS 1Y Jgdr

Attribute Cluster0 Clusterl Cluster2 Cluster3 Cluster4 Clust
ers
Crash severity = Deceased 0.205 0.221 0.115 0.181 0.141 0.121
Crash severity = Injured 0.795 0.779 0.885 0.819 0.859 0.879
Weather Conditions = rainy 0.076 0.030 0.034 0 0.186 0.085
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
Solar month 5.99 6.61 6.52 6.74 6.48 5.93
Crash distance 61013 85804 143000 114578 7780 34035
Total 219 226 87 88 220 146
LMLJY Y J_}.,\>
Row  cluster Crash Crash Weather Solar Crash
No severity =  severity  Conditions 000 000 month distance
Deceased = = rainy
Injured
1 Cluster0 1 0 1 000 000 1 64000
2 Clusterl 1 0 0 000 000 5 96000
0 0 0 0 0 000 000 0 0
0 0 0 0 0 000 000 0 0
0 0 0 0 0 000 000 0 0
986  Cluster4 0 1 0 000 000 11 2000
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R Consequent Antecedent Support  Confiden
% ce %
Cluster 0
1  Crash severity Lighting conditions = daylight and Marginal 18.7 100.0
= Injured Landuse = Non-Residental and Human Factor
Accident = Hurry up and accelerate and Weather
Conditions = clear and Road surface conditions =
Dry
2 Crash severity  Solar month = Shahrivar and Weather Conditions = 15.06 96.9
= Injured clear and Road surface conditions = Dry and Road
geometry = Straight, flat
3 Human Factor  Lighting conditions = night and Marginal Landuse 18.8 92.6

Accident = = Non-Residental and Topographic conditions =
Hurry up and flat and Road geometry = Straight, flat
accelerate
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4 Crash severity Vehicle manufacturer = Peugeot and Weather 24.6 90.7
= Injured Conditions = clear and Road surface conditions =
Dry and Road geometry = Straight, flat
5  Crash severity Vehicle manufacturer = Pride and Human Factor 19.6 90.6
= Injured Accident = Hurry up and accelerate and Road
geometry = Straight, flat
6  Crash severity Vehicle manufacturer = Peugeot 29.6 86.1
= Injured
7  Crashseverity ~ Human Factor Accident = Fatigue and drowsiness 18.7 82.9
= Injured and Road surface conditions = Dry and Road
geometry = Straight, flat
8  Crash severity Vehicle manufacturer = Pride 31.05 82.3
= Injured
9  Crash severity ~ Human Factor Accident = Hurry up and accelerate 64.3 79.4
= Injured and Road geometry = Straight, flat
11  Crash severity Weather Conditions = clear 81.7 79.3
= Injured
12 Crash severity ~ Weather Conditions = clear and Road geometry = 81.2 79.2
= Injured Straight, flat
13 Crash severity Lighting conditions = Sunrise 214 74.6
= Injured
14  Crash severity  Lighting conditions = night and Marginal Landuse 15.5 47.05
= Deceased = Non-Residental and Human Factor Accident =
Hurry up and accelerate and Road surface
conditions = Dry
Cluster 1
15  Crash severity Vehicle manufacturer = Pride and Human Factor 16.8 94.7
= Injured Accident = Hurry up and accelerate
16  Crash severity Vehicle manufacturer = Pride and Human Factor 15.9 944
= Injured Accident = Hurry up and accelerate and
Topographic conditions = flat
17  Crash severity Vehicle manufacturer = Pride and Human Factor 155 94.3
= Injured Accident = Hurry up and accelerate and Road
geometry = Straight, flat and Topographic
conditions = flat
18 Crash severity  Marginal Landuse = Agriculture and Human Factor 15.0 94.1
= Injured Accident = Hurry up and accelerate and Weather
Conditions = clear and Road surface conditions =
Dry
19  Crash severity Vehicle manufacturer = Pride and Weather 21.2 89.6
= Injured Conditions = clear and Road surface conditions =
Dry and Topographic conditions = flat
20  Human Factor Marginal Landuse = Non-Residental and Weather 37.6 88.2
Accident = Conditions = clear and Road surface conditions =
Hurry up and Dry and Topographic conditions = flat
accelerate
21  Crashseverity =~ Human Factor Accident = Hurry up and accelerate 61.06 82.6
= Injured
22  Crash severity Vehicle manufacturer = Peugeot 274 82.2

= Injured
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23  Crash severity  Solar month = Shahrivar and Weather Conditions = 16.3 78.3
= Injured clear and Road surface conditions = Dry
24  Crash severity Lighting conditions = Sunset 16.8 76.3
= Injured
25  Crash severity Road geometry = Straight, flat 90.3 755
= Injured
26  Crash severity Road geometry = Straight, flat 90.3 755
= Injured
27  Crash severity Lighting conditions = Sunrise 21.2 62.5
= Injured
28 Crashseverity =~ Human Factor Accident = Fatigue and drowsiness 234 58.5
= Injured and Road surface conditions = Dry and Road
geometry = Straight, flat
Cluster 2
29  Crash severity Vehicle manufacturer = Pride and Weather 229 100.0
= Injured Conditions = clear and Topographic conditions =
flat
30 Crashseverity =~ Human Factor Accident = Fatigue and drowsiness 25.2 95.4
= Injured and Weather Conditions = clear and Road surface
conditions = Dry
31  Crash severity Vehicle manufacturer = Peugeot and Weather 229 95.0
= Injured Conditions = clear and Road geometry = Straight,
flat
32 Crash severity Lighting conditions = Sunrise and Marginal 20.6 94.4
= Injured Landuse = Agriculture and Weather Conditions =
clear and Road surface conditions = Dry and Road
geometry = Straight, flat
33  Crash severity Lighting conditions = Sunrise and Topographic 18.3 93.7
= Injured conditions = flat
34  Crash severity Vehicle manufacturer = Peugeot 275 91.6
= Injured
35  Crash severity Weather Conditions = clear and Road surface 87.3 89.47
= Injured conditions = Dry
36 Crashseverity =~ Human Factor Accident = Fatigue and drowsiness 32.18 89.2
= Injured
37 Crashseverity = Human Factor Accident = Fatigue and drowsiness 32.18 89.28
= Injured and Topographic conditions = flat
38 Crashseverity = Human Factor Accident = Hurry up and accelerate 31.03 88.8
= Injured
39  Crash severity Weather Conditions = clear and Road surface 79.3 88.4
= Injured conditions = Dry and Road geometry = Straight, flat
and Topographic conditions = flat
40 Crash severity =~ Human Factor Accident = Hurry up and accelerate 28.7 88.0
= Injured and Weather Conditions = clear and Road surface
conditions = Dry
41  Crash severity Topographic conditions = flat 95.4 87.9
= Injured
42  Crash severity Lighting conditions = daylight 44.8 84.6
= Injured

Cluster 3

1o
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43  Crash severity Lighting conditions = Sunset 15.9 100.0
= Injured
44 Crash severity Vehicle manufacturer = Pride 22.7 100.0
= Injured
45  Crash severity Vehicle manufacturer = Pride and Marginal 19.3 100.0
= Injured Landuse = Agriculture and Topographic conditions
= flat
46  Crash severity Lighting conditions = daylight and Weather 38.6 91.1
= Injured Conditions = clear and Road surface conditions =
Dry
47  Crash severity Human Factor Accident = Ignoring the rules 36.3 90.6
= Injured
48  Crash severity Topographic conditions = flat 98.8 81.6
= Injured
49  Crash severity Road surface conditions = Dry 96.5 81.1
= Injured
50 Crash severity Weather Conditions = clear and Road surface 90.9 80.0
= Injured conditions = Dry and Road geometry = Straight, flat
and Topographic conditions = flat
51  Crash severity Marginal Landuse = Agriculture and Road 85.2 78.6
= Injured geometry = Straight, flat and Topographic
conditions = flat
52  Crash severity =~ Human Factor Accident = Hurry up and accelerate 25.0 77.27
= Injured
53 Crash severity =~ Human Factor Accident = Fatigue and drowsiness 35.2 74.1
= Injured and Weather Conditions = clear and Road surface
conditions = Dry and Road geometry = Straight, flat
and Topographic conditions = flat
54  Crash severity =~ Human Factor Accident = Hurry up and accelerate 204 72.2
= Injured and Weather Conditions = clear and Road surface
conditions = Dry and Road geometry = Straight, flat
and Topographic conditions = flat
55  Crash severity Lighting conditions = Sunrise and Marginal 215 52.6
= Deceased Landuse = Agriculture and Topographic conditions
= flat
56  Crash severity Lighting conditions = Sunrise 23.8 47.6
= Deceased
Cluster 4
57  Crash severity Lighting conditions = night and Road surface 16. 100.0
= Injured conditions = Dry and Human Factor Accident =
Hurry up and accelerate and Road geometry =
Straight, flat
58  Crash severity Vehicle manufacturer = Pride and Road surface 25.0 98.1
= Injured conditions = Dry
59  Crash severity Vehicle manufacturer = Pride and Road surface 22.7 98.0
= Injured conditions = Dry and Topographic conditions = flat
60 Crash severity Weather Conditions = clear and Road surface 63.6 97.8
= Injured conditions = Dry and Road geometry = Straight, flat
61  Crash severity Marginal Landuse = Non-Residental and Road 41.4 97.8

= Injured

surface conditions = Dry and Human Factor
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Accident = Hurry up and accelerate

62  Crash severity Road surface conditions = Dry 80.9 97.7
= Injured
63  Crash severity Weather Conditions = clear and Human Factor 52.7 97.4
= Injured Accident = Hurry up and accelerate and Road
geometry = Straight, flat
64  Crash severity Vehicle manufacturer = Peugeot 245 925
= Injured
65 Crash severity ~ Human Factor Accident = Hurry up and accelerate 845 84.4
= Injured
66 Crash severity =~ Human Factor Accident = Hurry up and accelerate 75.0 83.03
= Injured and Road geometry = Straight, flat and Topographic
conditions = flat
67 Crash severity ~ Weather Conditions = rainy and Marginal Landuse 15.0 75.7
= Deceased = Non-Residental and Human Factor Accident =
Hurry up and accelerate
68  Crash severity Lighting conditions = daylight 38.6 75.3
= Injured
69  Crash severity Road surface conditions = wet and Weather 17.2 71.05
= Deceased Conditions = rainy
70  Crash severity Weather Conditions = rainy and Topographic 18.1 67.5
= Deceased conditions = flat
Cluster 5
71 Crash severity  Vehicle manufacturer = Peugeot and Human Factor 19.1 100.0
= Injured Accident = Hurry up and accelerate and Road
geometry = Straight, flat
72 Crash severity  Lighting conditions = night and Weather Conditions 19.8 93.1
= Injured = clear and Road geometry = Straight, flat and
Marginal Landuse = Non-Residental
73  Crash severity Vehicle manufacturer = Peugeot 23.2 91.1
= Injured
74  Crash severity  Vehicle manufacturer = Peugeot and Human Factor 22.6 90.9
= Injured Accident = Hurry up and accelerate
75  Crash severity Vehicle manufacturer = Pride and Weather 30.1 90.9
= Injured Conditions = clear and Human Factor Accident =
Hurry up and accelerate and Topographic
conditions = flat
76  Crash severity ~ Human Factor Accident = Hurry up and accelerate 80.8 90.6
= Injured and Road geometry = Straight, flat and Marginal
Landuse = Non-Residental and Topographic
conditions = flat
77  Crash severity Lighting conditions = night 294 88.3
= Injured
78 Crash severity ~ Human Factor Accident = Hurry up and accelerate 90.4 87.8
= Injured
79  Crash severity Weather Conditions = clear and Road surface 67.8 87.8
= Injured conditions = Dry and Human Factor Accident =

Hurry up and accelerate and Topographic
conditions = flat

N4
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80  Crash severity Vehicle manufacturer = Pride and Weather 321 87.2
= Injured Conditions = clear and Road surface conditions =
Dry and Marginal Landuse = Non-Residental and
Topographic conditions = flat
81  Crash severity Lighting conditions = night and Human Factor 26.02 86.8
= Injured Accident = Hurry up and accelerate and Road
geometry = Straight, flat and Marginal Landuse =
Non-Residental and Topographic conditions = flat
82  Crash severity Lighting conditions = daylight and Human Factor 41.7 85.2
= Injured Accident = Hurry up and accelerate
83  Crash severity Lighting conditions = daylight 47.2 84.05
= Injured
84  Crash severity Vehicle manufacturer = Pride and Road surface 32.8 83.3
= Injured conditions = Dry and Human Factor Accident =
Hurry up and accelerate
Total Data
85  Crash severity Vehicle manufacturer = Pride and Weather 23.7 90.5
= Injured Conditions = clear and Road surface conditions =
Dry and Topographic conditions = flat
86  Crash severity Vehicle manufacturer = Pride and Road surface 25.3 90.0
= Injured conditions = Dry and Topographic conditions = flat
87  Crash severity Vehicle manufacturer = Pride and Road surface 26.5 89.3
= Injured conditions = Dry
88  Crash severity Lighting conditions = daylight and Weather 314 88.06
= Injured Conditions = clear and Road surface conditions =
Dry and Road geometry = Straight, flat
89  Crash severity Vehicle manufacturer = Pride 29.6 88.01
= Injured
90  Crash severity Lighting conditions = daylight and Weather 30.1 87.8
= Injured Conditions = clear and Road surface conditions =
Dry and Road geometry = Straight, flat and
Topographic conditions = flat
91  Crash severity Vehicle manufacturer = Peugeot 26.4 86.9
= Injured
92 Crash severity ~ Human Factor Accident = Hurry up and accelerate 55.9 86.4
= Injured and Road surface conditions = Dry
93  Crash severity Weather Conditions = clear and Road surface 80.8 84.3
= Injured conditions = Dry
94  Crash severity ~ Human Factor Accident = Hurry up and accelerate 65.6 83.6
= Injured
95 Crash severity ~ Weather Conditions = clear and Road geometry = 73.2 83.5
= Injured Straight, flat and Topographic conditions = flat
96 Crash severity ~ Human Factor Accident = Hurry up and accelerate 58.8 82.7
= Injured and Road geometry = Straight, flat and Topographic
conditions = flat
97  Crash severity Topographic conditions = flat 94.6 82.3
= Injured
98  Crash severity Marginal Landuse = Non-Residental and Human 46.9 80.5
= Injured Factor Accident = Hurry up and accelerate and

Topographic conditions = flat
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