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[l Driver / passengers
of 4 wheeled vehicles

M Motorized
2-3 wheelers

B Cyclists

[l Pedestrians

B Others / unspecified
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3.1. Model Specification
3.1.1. Logistic Model

Due to the binary outcome of the response variable (i.e., crash occurrence or not),
mathematically, the logistic model (also named the binary logit model) is an appropriate
approach for the analysis, which is consistent with real-time crash risk modeling [8]. As
shown in Table 1, denote crash occurrence = 1 and no crash occurrence = 0. For any
freeway segment i, denote 71; 4 as the probability of crash occurrence during the weekdays
(weekends) in week t. The logit function of 77;; is assumed to be linearly associated with
the explanatory variables:

b adasly jo Comgd Joo SO 5l (sl aigod
axip 51 el jo wlbolai £9dg S

) - TTi ¢ - / . _
Iong(ni,f) - 11'1(7) - ﬁO +Z’,‘:1 ﬁjxf,t,jr 1= 1121' te rN! t= 1;21' o !Ti (1)

1-— Tri,t

Table 1. Description and descriptive statistics of the variables for modeling crashes on weekdays.

Weekday Weekend
Variable Definition
Mean S.D. Min. Max. Mean S.D. Min. Max.
At least one crash occurred on a freeway
segment during the
Crash weekdays,/weekends within a week = 1; 0.053 0.223 0 1 0.026 0.16 0 1
otherwise = 0
The normalized traffic volume during
NTV the weekdays/weekends (105 PCU *) 1.65 0.35 1.18 3.00 0.72 0.18 0.49 1.54
Veh_1* The proportion of vehicles in Class 1 36.68 8.56 26.05 71.23 40.29 9.68 28.06 77.31
Veh_2 The proportion of vehicles in Class 2 2.59 0.53 1.55 5.50 249 0.57 1.44 5.57
Veh_3 The proportion of vehicles in Class 3 21.92 241 15.47 27.80 21.49 2.81 14.23 27.98
Veh_4 The proportion of vehicles in Class 4 6.81 1.28 2.32 9.21 6.29 142 1.82 9.36
Veh_5 The proportion of vehicles in Class 5 32.00 7.48 6.43 43.17 29.45 7.94 5.02 41.05
Length The length of a freeway segment 0.81 0.30 0.15 2.00 0.81 0.30 0.15 2.00
Curvature The horizontal curvature of a freeway 4 126 0 435 177 126 0 435
segment (0.1 km™")

Grade The vertical grade of crash location (%) 0.74 0.57 0 291 0.74 0.57 0 291

Bridge Presence of bridge =1; otherwise = 0 0.5 0.5 0 1 0.5 0.5 0 1

Ramp Presence of ramp = 1; otherwise =0 0.21 0.41 0 1 021 0.41 0 1
Wind speed Average wind speed during the 2.39 0.97 12 6.04 244 114 0.85 7.60

weekdays/weekends (m/s)
Precipitation Average daily precipitation during the 4.70 8.91 0 64.08 3.90 8.98 0 54.1
I weekdays/weekends (mm)
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Table 2. Results of Bayesian estimation and DIC for the weekday and weekend crash models .

Weekday

Weekend
Logistic Model Spatial Logistic Model Logistic Model Spatial Logistic Model
Constant —4.54 (0.74) b+ —7.48 (0.83) ** —2.88 (0.71) ** —9.78 (0.70) **
NTV 1.03 (0.17) ** 0.77 (0.16) ** 1.51 (0.54) ** 1.32 (0.56) **
Veh_2 —0.41 (0.12) —0.23 (0.12) * —0.39 (0.15) ** —0.39 (0.15) **
Veh_3 — — —0.09 (0.03) ** —0.08 (0.02) **
Veh_4 —0.09 (0.04) ** —0.12 (0.04) ** — —0.11 (0.06) *
Length 1.06 (0.16) ** 1.10 (0.19) ** 1.14 (0.20) ** 1.26 (0.24) **
Curvature — 0.09 (0.05) * — —
Grade 0.21 (0.09) ** — 0.42 (0.12) ** 0.38 (0.14) **
Ramyp 0.29 (0.12) ** 0.27 (0.14) * — —
Precipitation 0.01 (0.004) ** 0.009 (0.005) * — —
) — 0.52 (0.13) ** — 0.46 (0.18) **
D 3171 3117 1883 1845
pD 13 37 12 36
DIC 3184 3154 1895 1881
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Methods

Ju—o S 31 sl aigad
To investigate the influence of the factors on the severi- = atly jo eyl
ty of motorcycle crashes, the dependent variable is 99—t (& g S

categorized into two levels of fatal (case) and non- S ;57 g0 5L
fatal (control). Regarding the type of dependent vari-
able in the present study, the Binomial Logistic Regres-
sion was employed to model the effect of each varia-
ble on the variation of probabilities of crashes being
fatal. Therefore the probability of motorcycle crashes

to be fatal is obtained through the following equation:

LN(P/1 —P) = a + B, X, + B, X, + - + BXy (1)




Table 4: The results of modeling to determine the effects of variables on fatality of motorcycle crashes.

Variable Level EXP(B) 95% C.I1 -
*
Teenage (12-19) 86 737 993 9 “ﬁ
>
Young(20-29) 84 740 945
Operator age

Adults(40-50) 1.2 1.017 1.405
Old(51-100) 2 1.692 2,355
No 4.33 3.124 6.006
Riding license
Unknown 6.38 4.664 8.37
One male in the same age 1.79 1.532 2.094 o o
One female in the same age 1.04 11 1.519 J 2GS
One male not in the same age 1.43 1.147 1.772
o — 4—b¢|) J° h./—»&}l
Passenger attitude One female not in the same age 1.11 L95 1.557 ‘ ‘ i
Two-passengers (male in the same age) 3.47 2,227 5.504 ” o
* QH H &qu
Two-passengers (female not in the same age) 2.01 1.201 3.375 O * @ “J
Two-passengers (others) 3.01 1.765 5.144 . . .
At least one passenger did not use 2.56 2.096 3.119 o )9‘9'0 D9
Safety helmet
Unknown 1.46 1.189 1.784
7:00 PM- 00:00 AM 1.23 1.113 1.351
Day time
00:00 AM-7:00 AM 2.35 2.006 2.760
Intra-city highway 479 3.887 5.908
Intra-city mail roads 4.82 4,253 5.453
Intra-city local roads 3.96 3.446 4,513
Road type Urban Highways 1.78 1.406 2.259
Urban local streets 855 .683 1.069
Rural road 3.04 2.283 4.043
Unknown 2.15 1.814 2.539
Curve 1.35 1.164 1.557
Geometry
Unknown 96 .820 1.116
Pedestrian or bicycle .25 174 336
Crash type Single-vehicle 2.98 2.591 3.437
Unknown 1.26 770 2.052
Head-on 2.28 2017 2.567
crash mechanism Rear-End 1.50 1.308 1.728
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(Highway Safety Manual (HSM))
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» American Association of State Highway Transportation Officials (AASHTO)
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» The first edition of the Highway Safety Manual is the product of more than
$3 million of NCHRP research over 10 years. Using quantitative methods,
the manual gives practitioners state-of-the-art tools to predict and evaluate
the safety-related impacts of transportation decisions throughout the
project development process

» American Association of State Highway Transportation Officials (AASHTO)
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Overview of HSM chapters
Part A — Introduction, Human Factors, and Fundamentals

Chapter 1 - Introduction and Overview

Chapter 2 — Human Factors

Chapter 3 — Fundamentals

Part B - Roadway Safety Management Process

Chapter 4 — Network Screening

Chapter 5 — Diagnosis

Chapter 6 — Select Countermeasures Part C — Predictive Method
Chapter 7— Economic Appraisal

Chapter 8 — Prioritize Projects

Chapter g — Safety Effectiveness Evaluation

Chapter 10 — Rural Two-Lane Roads
Chapter 11 — Rural Multilane Highways
Chapter 12 —Urban and Suburban Arterials
Part D — Crash Modification Factors
Chapter 13 — Roadway Segments

Chapter 14 — Intersections

Chapter 15 — Interchanges

Chapter 16 — Special Facilities

Chapter 17 — Road Networks
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» Interactive Highway Safety Design Model (IHSDM)
» Crash Modification Factors (CMF) Clearinghouse
» Systemic Safety Project Selection Tool
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> Site-specific safety analysis = Loo-ahi Ldxs
» Zonal (Zone-based) safety analysis = Loo- 93 Julxs

» macroscopic safety analysis = 55 M Judxs
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