INVESTIGATING THE TEMPORAL TRENDS AND RISKS IMPOSED BY DIFFERENT
DRIVER GROUPS ON OTHER DRIVERS

Thomas Thanuvelil Philip
B. Tech., Mahatma Gandhi University, Kerala, India, 2012

A Masters Research Project
presented to Ryerson University
in partial fulfillment of the
requirements for the degree of
Master of Engineering
in the Program of

Civil Engineering

Toronto, Ontario, Canada, 2018
© Thomas Thanuvelil Philip, 2018



AUTHOR’S DECLARATION FOR ELECTRONIC SUBMISSION OF A MRP

| hereby declare that | am the sole author of this MRP. This is a true copy of the MRP, including
any required final revisions.

| authorize Ryerson University to lend this MRP to other institutions or individuals for the purpose

of scholarly research.

| further authorize Ryerson University to reproduce this MRP by photocopying or by other means,
in total or part, at the request of other institutions or individuals for the purpose of scholarly
research.

| understand that my MRP may be made electronically available to the public.



INVESTIGATING THE TEMPORAL TRENDS AND RISKS IMPOSED BY DIFFERENT
DRIVER GROUPS ON OTHER DRIVERS

Thomas Thanuvelil Philip
Master of Engineering - 2018

Ryerson University

ABSTRACT

Multi-vehicle traffic collisions usually result in increased injury severities to the more vulnerable
drivers involved in those accidents. This research study aims at investigating the temporal trends
and risks imposed by different driver groups on other drivers using logistic regression. The study
is based on analysing accident data for all light-duty two-vehicle collisions in North Carolina from
January 1, 2004 to December 31, 2013. Two logistic regression models are developed for each
year. The first model, evaluates the probability that a certain driver sustains at least a visible injury
caused by the other driver and the second model, evaluates the probability that a driver will cause
at least a visible injury to the other driver. The findings of this research may help decision makers
identify driver groups that are more dangerous to other drivers so that necessary precautionary

measures can be adopted to make our roads a safer place.



ACKNOWLEDGEMENTS

| acknowledge with gratitude all those who have encouraged and guided me in making this project
a reality.

I would like to thank the Highway Safety Information System (HSIS) for providing me with the
collision data for the ten-year analysis period.

| wish to express my sincere gratitude to my Supervisor, Dr. Said Easa (Ryerson University) for
his valuable support, encouragement and guidance extended to me for this project. I would also
like to thank my Co-Supervisor, Dr. Essam Dabbour (Abu Dhabi University) for his valuable
inputs and guidance extended to me for this project.

| am grateful to all my colleagues at Ryerson University and my family members for all the support

and encouragement given to me.

Above all, | thank God Almighty for helping me complete the project successfully on time.



TABLE OF CONTENTS

Author’s Declaration for Electronic Submission of @ MRP ... I
N o1 = Tod OSSPSR ii
ACKNOWIBAGEMENTS ...ttt et e e sre e te e e e s ra e teeneesreenreeneenres iv
S o T U= TSR Vi
LIS OF TADIES ... ettt et nr et ene e vii
LISt OF APPENUICES ...ttt bbbttt bbbt viii
R V112 (01U @ I @ ] OSSR 1
2 LITERATURE REVIEW .....coiiiiiiiieiet sttt sttt nn s 3
3 DATA COLLECTION ...ttt sttt ettt e e et e e e s e e e s e e e ne e e aneeeanneas 5

3.1 Collection Of COIISION DALA.......ccceruiiierieeieiie e ee e 5

3.2 Creation of a Consolidated Database. ..........cocvirieieieieiisis e 6
4 METHODOLOGY ...ooiiiieiiiieieiee ettt sttt be bt e st st e e besbe e neabesteneeneanas 9

4.1 LogiStiC REGreSSION CONCEPL......ccviiiriiriiitieieeiieieie ettt 9

4.2 Creation of Subset Databases for Logistic Regression Models............ccccoovvniiininienenn 9

4.3 Logistic Regression Model Details and Software Used ............ccccccvvvviiieieciciiccecie 11
ST =4 | U SRR 14
B DISCUSSIONS ..ottt et et e be et e e saese et et e tenteereenaeneeneeneens 25
T CONGCLUSIONS ..ottt ettt r et e e s e s e e e e testearaenaaneeneeneens 27
APPENDIX .ottt ettt R ettt R ettt ettt re et et neane s 29
REFERENGCES ......oo ittt sttt sttt st e st et et et ebeebe b e neeneste e enents 39



LIST OF FIGURES

Figure 1 — Sample Screenshot from Accident File for 2004 ...........ccooiiiiiienenei e 5
Figure 2 — Sample Screenshot from Vehicle File for 2004 ... 5
Figure 3 — Sample Screenshot from Consolidated Database for 2004 ............cccccevevievveiecienenn, 6
Figure 4 - Driver gender details identified in HSIS database...........cccccccvveveiieiiiic i, 6
Figure 5 - Vehicle Types Identified in HSIS database ... 7
Figure 6 - Attributes related with driver's physical condition identified in HSIS database ........... 8
Figure 7 - Driver injury details identified in HSIS database ............ccccccovveveiieii e, 8
Figure 8 — Flow Chart for the developed Logistic Regression Models ..........ccccoceveeveiievivennenne. 10
Figure 9 — Sample Screenshot from Subset File (Driver Age — 2004) ........ccccoveiiienineniinieiennn, 11
Figure 10 — Screenshot of Logistic Regression Calculator (Pezzullo 2015) ..........ccccoovvvvveienn, 11
Figure 11 — Inputs for Logistic Regression Calculator (Pezzullo 2015) ........ccccccevveveieevivenene 12
Figure 12 — Total Collisions from 2004 t0 2013.........c.ccoeiieiiee e 14
Figure 13 — Two Vehicle Collisions vs Other Collisions (2004 t0 2013) .......cccccceveriervrieneeinennns 14
Figure 14 — Temporal Trend for Driver Impairment — Modelsaand b .........c.ccccoovniiinienenn, 19
Figure 15 — Temporal Trend for Driver Gender — Modelsaand b..........c.cccooevviiiiiciicinecee, 20
Figure 16 — Temporal Trend for Vehicle Age — Modelsaand b .........cccoovevveviicciciccc e 22
Figure 17 — Temporal Trend for Driver Age — Models a and b...........ccocvveiiieniiiiiiiccen, 23

vi



LIST OF TABLES

Table 1 - Number (and Percentage) of collisions based on number of vehicles involved............. 15
Table 2 - Coefficients (and Standard Errors) of developed Logistic Regression Models............. 16
Table 3 - Odds Ratio (Upper and LOWET 95% CI) ....ocveiieiiieieiie e 17
Table 4 - Average Value of Coefficient and Odds Ratio (2004 — 2013) for each Explanatory

{V U E= o] =TSSP 18

Vii



LIST OF APPENDICES

Figure 18 - Results for Year 2004 obtained from Logistic Regression Calculator ...................... 29
Figure 19 - Results for Year 2005 obtained from Logistic Regression Calculator ...................... 30
Figure 20 - Results for Year 2006 obtained from Logistic Regression Calculator ...................... 31
Figure 21 - Results for Year 2007 obtained from Logistic Regression Calculator ...................... 32
Figure 22 - Results for Year 2008 obtained from Logistic Regression Calculator ...................... 33
Figure 23 - Results for Year 2009 obtained from Logistic Regression Calculator ...................... 34
Figure 24 - Results for Year 2010 obtained from Logistic Regression Calculator ...................... 35
Figure 25 - Results for Year 2011 obtained from Logistic Regression Calculator ...................... 36
Figure 26 - Results for Year 2012 obtained from Logistic Regression Calculator ...................... 37
Figure 27 - Results for Year 2013 obtained from Logistic Regression Calculator ...................... 38

viii



1 INTRODUCTION

Traffic collisions result in approximately 1.3 million deaths every year (World Health
Organization 2015). For collisions involving two different types of vehicles, such as collisions
between heavy vehicles and motorcycles, certain driver groups (in this case, the motorcyclist) are
at more risk of being severely injured because of those collisions. However, there is lack of
quantified measures that help us estimate the risk imposed by different driver groups on other
drivers, such as the risk imposed by impaired drivers on other drivers. This is where the concept
of risk externality comes into play. When an individual (say Y) performs and activity which affects
the welfare of another individual (say Z) where the person performing the activity (Y) does not
consider the impacts of his activity on the other individual (Z), it can be termed as an externality.
(Elvik 2008). In terms of transportation safety, the concept of risk externality can translate to the
risk imposed by impaired drivers on other drivers, risks imposed by aged drivers on other drivers

etc.

This study provides a quantitative investigation on the level of the risk imposed by different driver
groups on other drivers. The research is based on analysing the accident data for all light duty two-
vehicle collisions that occurred in North Carolina from January 1, 2004 until December 31, 2013
using logistic regression. Two logistic regression models are developed for each year. The first
model, evaluates the probability that a certain driver sustains at least a visible injury caused by the
other driver and the second model, evaluates the probability that a driver will cause at least a visible
injury to the other driver. The vehicle classes considered as light vehicles are passenger cars,
pickup trucks, light trucks, panel trucks, sports utility vehicles, and vans. To eliminate the random
effect of the number of passengers in the vehicle, only those light duty two-vehicle collisions where
driver was the only occupant in the vehicle was considered for the analysis. The various factors
identified (also known as explanatory variables) for the analysis include the driver’s age, the age
of the vehicle, the gender of the driver and the impairment level of the driver. Out of the
explanatory variables considered, driver’s age and vehicle age are continuous whereas driver
gender and driver impairment level is dichotomous. The odds ratio (OR) and coefficients are used

to interpret the significance of the different explanatory variables considered. Also, the 95%



confidence interval (CI) is utilised to define the upper and lower limit values of the odds ratio with

0.05 significance level.

The second part of the analysis focusses on looking at the temporal trends of the above-mentioned
factors for the period of 10 years so as to identify the most significantly-stable factors. The
identification of significantly-stable factors could also help decision makers identify those driver
groups that increase the severity of injuries of other drivers and this in turn can help in increasing
the awareness among people. It can also help in identifying the precautionary measures which has

to be taken so as to make our roads a safer place for all its users.



2 LITERATURE REVIEW

Various researchers around the world have tried to examine risk externalities by analysing traffic
accident data with the help of logistic regression methods. Details pertaining to few of those studies

are summarised in this section.

Yau (2004) conducted a study to identify the various factors that can contribute to higher severity
of single vehicle collisions in Hong Kong during the years 1999 and 2000. Factors pertaining to
three types of vehicles, namely private vehicles, goods vehicles and motorcycles were identified
using logistic regression models. Various factors such as vehicle age, gender of the driver, roadway
lighting conditions, and seatbelt usage were found to be major contributors to the severity of

collisions.

Yan, et al. (2005) studied multi-vehicle rear-end collisions at signalized intersections in Florida
for the year 2001 by using multiple logistic regression where they identified several factors that
contributed to the severity of those collisions. Those factors include the number of lanes, road
surface condition, driver’s gender, speed limits, and alcohol/drug use.

Chang and Yeh (2006) analysed single vehicle crash data in Taiwan for the year 2000 and they
were able to identify fatality risk factors for motorcyclists and non-motorcycle drivers. Based on
the factors identified, they recommended several measures to reduce the fatality rates in collisions,
including improving the quality of the roadway surface, proper speed management techniques, and

enforcement of seatbelt use.

Harb et al. (2008) analysed freeway work-zone crashes in Florida for the years from 2002 to 2004
and found that the geometry of the road, lighting conditions, driving under the influence, age, and

gender are all factors associated with work zone crashes.

Daniels et al. (2010) examined risk externalities at roundabouts using logistic regression to analyze
the severity level of drivers’ injuries related to 1491 collisions that occurred at 148 roundabouts in
Flanders-Belgium. They found that vulnerable road user groups (pedestrians, bicyclists, moped

riders and motorcyclists) are more severely affected when colliding with other vehicle types. They

3



also found that older road users (above the age of 45 years) are more severely injured when

colliding with younger road users.

Bham et al. (2012) analysed single vehicle and multi-vehicle collisions on urban U.S. highways.
A multivariate analysis was used to identify various factors that result in collisions. Five types of
collisions (angular, head-on, rear-end, sideswipe — same direction, sideswipe — opposite direction)
were identified. Apart from this, various factors such as wet road conditions, poor lighting
conditions, driving under the influence, driver’s behaviour (decision making), and geometry of the

road were found to increase collision severity.

Another interesting study is the work done by Wenzel (2013), where he explored the possibilities
of improved vehicle designs and their results in reducing accident fatalities. VVarious factors such
as presence of side air bags, better alignment of light truck bumpers etc. were found to reduce the

fatality rates during collisions.

Yu et al. (2014) studied the effect of microscopic traffic, weather and road geometry on specific
crash types on the freeway section 1-70 in Colorado, USA. With the help of the automatic vehicle
identification and weather detection systems installed in the corridor, the study provided valuable
insights on how intelligent transport systems can give more focus on traffic safety improvement
and effective traffic management.

Dabbour (2017) analysed the effects of various factors on the severity of drivers’ injuries in single-
vehicle collisions involving light vehicles by using collision data from North Carolina during the
period from 2007 to 2013. Factors related to the driver, the roadway, the vehicle, and the
environmental conditions were identified, and temporal stability of these variables were also

analysed.

This research study tries to identify driver related and vehicle related factors that result in increased
injury severity for drivers in light duty two vehicle collisions. It also looks at the temporal trends
of the various factors identified for a period of ten years. The data collection steps is explained in

the next section.



3 DATA COLLECTION
3.1 Collection of Collision Data

The collision data corresponding to the ten-year period (2004 — 2013) was collected from the

Highway Safety Information System (HSIS). The HSIS is managed by the University of North

Carolina Highway Safety Research Center under contract with the Federal Highway

Administration. (University of North Carolina Highway Research Center, 2010). For each analysis
year, the following two data files were obtained:

I Accident File — This file contains all general data pertaining to the accident such as

the accident date, time, location details, weather conditions, road surface

characteristics, number of vehicles involved etc.

T 3 [l T faj [ C it} K}
caseno alcflag bikeflag acc_date “Year numvehs acctype rdsurf weathe
101166429 M M 4/5/2004 2004 1 19 1 1
101200325 M M 5/31/2004 2004 1 17 1 1
101156435 M M 44572004 2004 1 19 1 1
101267942 M M g/27/2004 2004 1 18 1 1
101263813 M M 8/29/2004 2004 1 15 2 3
101327285 M M 11/5/2004 2004 1 19 1 1
101100381 M M 1/25/2004 2004 1 19 5 4
101137774 M M 30004 2004 1 19 1 1
101215712 M M B/20/2004 2004 1 18 1 1
1012585618 M M 8417/2004 2004 1 2 2 3
101259663 M M 9/2z/2004 2004 1 14 1 1
101320389 ML N 10/24/2004 2004 1 19 2 2
101341/51 ] [5] 1142142004 204 1 17 1 1

Figure 1 — Sample Screenshot from Accident File for 2004

ii. Vehicle File — This file contains the data pertaining to the factors we are trying to
analyse such as the vehicle-manufacture year, type of vehicle, driver age, gender of

the driver, impairment levels, etc.

) | ] J C | o [ I
caseno wvehno wvehyr wvehtype physcondsob_test prsn_typ drv_sex dny
100995427 1 1999 1 1 0 1 "o i
100995427 2 1995 1 1 0 1 e T
101048622 1 2001 1 1 0 1 e T
101048622 2 1993 1 1 0 1 oo i
101048626 1 1994 4 1 0 1 "o i
101048626 2 1992 1 1 0 1 e T
101048626 3 1997 2 1 0 1 "o i
101051405 1 2000 g 1 0 1 "o i
101051405 2 1997 1 1 0 1 e T
101054936 1 1991 1 1 0 1 " i
111 05EATR 1 1909 11 1 il 1 "9 r

Figure 2 — Sample Screenshot from Vehicle File for 2004
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3.2 Creation of a Consolidated Database

Explanatory variables related to the drivers as well as those related to the colliding vehicles were
considered for the analysis. The explanatory variables related to the driver were the age, the gender
and impairment levels of both colliding drivers. Vehicle’s ages were the explanatory variables
related to the vehicles. It should be noted that the age of the driver and the age of the vehicle are
both continuous variables whereas the gender of driver and impairment level are dichotomous
variables. For each year, the necessary data required from both the files where compiled into one
database. The case number (which is unique for each accident record) was used to link entries from
both the files.

=) 1=] L™ =) C L 0 T
1 | CASENO |AGE - D1 AGE- D2 GEMNDER-D1 GENDER- D2 IMPAIRMENT - D1 IMPAIRMENT - D2 INJURY LVL - D1
2 | 100995427 54 37 2
3 | 101048622 28 33
4 | 101051405 20 48
22 23
16 32
35 35
36 73
33
43
17
40
29

5 | 101057837
6 | 101053479
7 | 101060005
8 | 101061541
9 1010615342
10 | 101061550
11 (101061552
12 101061563
13 (101065376

L AN DU . BN BN N (N I BN BN B N o

h I B . D B D A . B B B B |
M1 1T 1T T YT T T T T YT %N %N 7
I R R R S R = R SR
1T 1T 1T T T T T T T T T %1
e R i
[ N e R R
1T 1T 1T T T T T T T T T %1
= WL L o g L

e R R R L R R

Figure 3 — Sample Screenshot from Consolidated Database for 2004

In the consolidated database, the coding for gender of the drivers is same as that followed by the
HSIS database as shown in Figure 4.

" ' = "-BLANE-'
"0" = 'NOT STATED'

"1' = "MALE"
'2' = "FEMALE"
"3' = 'NOT OCCUPIED’
"4' = "UNENOWN'

Figure 4 - Driver gender details identified in HSIS database



Here male drivers are represented as “1”” and female drivers are represented as “2”. When it comes

to vehicle type, HSIS database specifies the details pertaining to over 30 types of vehicles (as seen

in Figure 5).
01 = '"PALSSENGER CAR'
0z = '"PICEUE"
03* = '"LIGHT TRUCE (MIWNI-VAN, BANEL)"
04*% = '"SPORT UTILITY"
05 = "WALN"
0& = "COMMERCIAL BUS!
o7 = '"SCHCOL BUS!
08 = '"ACTIVITY BUS"
p9* = '"OTHER BUS!
10 = '"SINGLE UMNIT TRUCE (2-AXLE, 6-TIRE)}"
11 = '"S5INGLE UMIT TREUCE (3 COR MORE RXLES)"
12 = '"TRUCE/TRLILER"
13 = '"TRUCE/TRLCTOR"
14% = '"TRACTOR/SEMI-TRLILER'
15% = '"TRACTOR/DOULEES'
16% = '"UNENCWHN HEAVY TRUCK®
17 = "TAXICAR"
= = '"FARM EQUIFMENT'
19 = "FARM TRACTOCR"
et = "MOTORCYCLE"
21 = "MCEED"
22 = "MOTOR SCOCTER COR MOTCR EIEE!
23 = "PEDALCYCLE"
24 = "PEDESTRIAN"
25 = '"MOTOR HOME/RECREATICHZL VEHICLE"
28 = "QTHER®
27* = "ALL TERRATN VEHICLE (ATWV}"
28* = '"FIRETRUCEK"
29 = "EMS VEHICLE, AMEBULANCE, RESCUE SQUAD"
30 = "MILITARY"
31%* = '"POLICE®"
32% = "UNEMNCWH"
353%* = "HNOT STATED"
34** = "2, 4 DOOE SEDAN"
35%* = '"STATICH WAGCH (PASSENGER)"
3g** = '"STATICH WAGCH (IRUCKE)}"
37** = '"TRUCE WITH FOUR AXLES"
* (Categories present in 2000 and later years.
*#% (Categories present in years priocr to Z2000.

Figure 5 - Vehicle Types Identified in HSIS database



As there is significant differences between vehicle and driver characteristics of heavy vehicles and
those of light vehicles, only collision data pertaining to light vehicles (passenger cars, pickup
trucks, light trucks, panel trucks, sports utility vehicles, and vans) were considered for the analysis.
The effect of heavy vehicles and other vehicle types were not considered in this study as they have
investigated in several previous studies. In addition to this, to eliminate the random effect of the
number of passengers in the vehicle, only those light duty two-vehicle collisions where driver was

the only occupant in the vehicle was considered for the analysis.

The HSIS database specifies various attributes related to the physical condition of the driver as

shown in Figure 6.

01 = '"APPARENTLY NOERMAL'

02 = '"ILLNESS'

03 = '"FATIGUE'

04 = '"FELL ASLEEF, FAINTEDL, LOCSS OF COCNSCICUSHESS'
05 = '"IMPATEMENT DUE TC MEDICATICHWS, DEUGS, ALCCHCL'
06 = "MEDICAL CONDITICH'

07 = '"CTHEER PFHYSICAL IMPATREMENT'

08 = '"RESTRICTICH NOCT CCMPLIED WITH'

0% = '"CTHER'

10 = '"UHENCWH'

Figure 6 - Attributes related with driver's physical condition identified in HSIS database

When it comes to the injury level of the driver, the HSIS database identifies injury details as given

in Figure 7.

"KE KILLED®

'4 TYFE INJUORY (DISABLING) '
'"E TYFE INJURY (EVIDENT)'®
'C TYFE INJUORY (FPOSS5IELE) "
'O NG INJURY'

= "N UNENOWN®

"NOT STATED!

= 'NOT OCCUFIED'

I (O ) Y R VI N
I

]

Figure 7 - Driver injury details identified in HSIS database



4 METHODOLOGY
4.1 Logistic Regression Concept

The risk imposed by the driver groups is found out using logistic regression, which is a generalized
linear model where the occurrence of an event is predicted by fitting the data to a logit function.
The event is coded as a dichotomous outcome variable and its value is dependent on the various

explanatory variables (Dabbour 2017). The logit function takes the general form:

flz) =e/(1+¢é)

Where z denotes the logit function, and f(z) represents the dichotomous variable which is assumed
to follow Bernoulli distribution. This represents the probability that the driver is Killed or seriously
injured provided that the collision has occurred and has resulted in an injury to the driver. It can
take a value of ““1” if the driver injury is fatal or serious and “0” if it is a minor injury Or no injury.

The corresponding logit function can be represented as:

Z Zﬂg -I-ﬁ;xg-l—ﬁ;.rg-l- +ﬂkxk

Where x1, X2, .. Xk represent the explanatory variables, f1, S ... fk represent the regression
coefficients and fo is the intercept.

4.2 Creation of Subset Databases for Logistic Regression Models

Figure 8 shows the flow chart of the two logistic regression models (annotated as model “a” and
model “b”) that was developed for the project. As discussed earlier, we have four explanatory
variables which we are trying to analyse (driver age, vehicle age, driver gender and driver
impairment). For each of these variables, we are looking at two aspects (or in other words
developing two logistic regression models). A first model (“a”), which evaluates the probability
that a certain driver sustains at least a visible injury caused by the other driver and a second model
( “b”), which evaluates the probability that a driver will cause at least a visible injury to the other

driver.



Logistic Regression
“upn
l Model “a” J [ Model “b ]
Driver Age Vehicle Age — Gender — Impairme| t Drive Ag = Vehi | e Age — Gender Impairment —
Model “a” Model “a” Model “ Mo d 1 Model | 3 Mo d | “b” Model “b” Model “b”
Driver Age — Vehicle Age — Gender — Imp irment — Driv Ag - VehicIeAge— Gender — Impairment —
Model “a” Model “a” Model “ Mo d | “a” Model “b” Model “b” Model “b” Model “b”
Driver Age — Vehicle Age — Gender — lmp irment — Driver Age — Vehicle Age — Gender — Impairment —
Model “a” Model “a” Model “ Mo d | “a” Model “b” Model “b” Model “b” Model “b”
Driver Age — Vehi | e Age — Gender — |mP irment— Driver Age — Vehicle Age — Gender — Impairment —
Model “a” Mo d 1 “a” Model “ Mo d | “a” Model I ‘b” Mo d | “b” Model “b” Model “b”
2008 Driver Age — Vehi I e Age — Gender — Imp rmel Driv Ag = Vehi | e Age — Gender Impairment —
Model “a” Model “a” Model “ Mdl Mdlb Mdlb Model “I Model “b”
Driver Age — Vehicle Age — Gender Imp rmel Driv Ag = Vehi | e Age — Gender Impairment —
Model “a” Model “a” Model “ Mo d 1 Model I ‘b” Mo d | “b” Model “I Model “b”
Driver Age Vehicle Age — Gender Imp irment — Driv Ag = Vehi | e Age — Gender — Impairment —
Model “a” Model “a” Model “ Mo d | “a” Model “b” Model “b” Model “b” Model “b”
Driver Age Vehicle Age — Gender — Impairment— Driver Age — Vehicle Ag Gender — Impairment —
Model “a” Model “a” Model “a” Model “a” Model “b” Model “b’ Model “b” Model “b”
Driver Age Vehicle Age — Gender — Impairment — Driver Age — Vehicle Age — Gender — Impairment —
Model “a” Model “a” Model “ Mo d | “a” Model “b” Model “b” Model “b” Model “b”
Driver Age Vehicle Age — Imp irment — Driver Age — Vehicle Age — Gender Impairment —
Model “a” Model “a” Model “a” Model “b” Model “b” Model “b” Model “b”

Figure 8 — Flow Chart for the developed Logistic Regression Models

As shown in figure 8, subset databases were created from the consolidated databases for each of

the explanatory variables. For each of the subset database, the injury level of the driver is the output

variable. Injury levels 1, 2 and 3 (in the HSIS database — Figure 7) is coded as “1” which represents

that the driver was at least visibly injured and the rest was coded as “0”. The gender of the driver

is coded “1” for female and “0” for male. The impairment level is coded “1” for impaired (which

represents the impairment due to medications, drugs, alcohol) and “0” for not impaired. Before the

analysis was carried out, those records which have incomplete/irrelevant data were eliminated. For

the analysis, 40 subset files were created for the 10 year analysis period.
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CASENO AGE-D1 AGE-D2 INJURY LVL-D1 Dummy 1 INJURY LVL- D2 Dummy 2
100995427 54 | 37 | 5 o 5 0
101048622 28 | 33 | a o 5 0
101051405 20 = a8 | 5 o 5 0
101057837 22 | 23 | 3 1 5 0
101058479 16 | 32 5 o 5 0
101060005 35 | 35 5 o 4 0
101061541 36 | 73 | 5 o 5 0
101061542 28 | 33 | 5 o 5 0

Figure 9 — Sample Screenshot from Subset File (Driver Age — 2004)

4.3 Logistic Regression Model Details and Software Used

As mentioned above, two logistic regression models were developed for each year from the subset

files. An online logistic regression calculator (as seen in Figure 10) was used for the analysis.

Logistic Regression

by John C. Pezzullo
Revised 2015-07-22: Apply fractional shifts for the fr

s for ill-conditioned data

This page performs logistic regression, in which a dichotomous outcome is predicted by one or more variables. The program generates the coefficients of a pred ula (and standard errors of estimate and significance levels), and odds ratios (with confidence intervals)

Instructions:

For detailed examples by Kevin M. Sullivan, click here

5. Click the | Soive | button; results will appear in the window below

Figure 10 — Screenshot of Logistic Regression Calculator (Pezzullo 2015)
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1.

2.

Instructions:

For detailed examples by Kevin M. Sullivan, click here

Enter the number of data points: I:I (or, if summary data, the number of lines of data).

Enter the number of predictor variables: I:I

. Enter the confidence level: %

. If you're entering summary data, check here []

. Type or paste data in the window below.

Predictor variable(s) first, then outcome variable (1 if event occurred; 0 if it did not occur).

If summary data box checked (Step 4), enter outcome as 2 columns: # of non-occurrences, then # of occurrences.
Columns must be separated by commas or tabs.

See Kevin Sullivan's page for more examples of how to enter data.

5.

Click the button; results will appear in the window below:

Corresponding to each of the explanatory variable, inputs were given to the logistic regression
calculator. “Number of data points” was inputted based on the number of entries (rows) in the
corresponding subset file. The “number of predictor variables” was 2 as we are giving details
pertaining to either driver 1 and driver 2 or vehicle 1 and vehicle 2 in the subset file. The
“confidence interval” is 95% as shown and the corresponding values from the subset file were

copy-pasted into the software and the analysis was carried out. (See sample output in appendix)

The first part of the analysis focusses on the odds ratio (OR) and coefficients which is used to
interpret the significance of the different explanatory variables considered. Also, the 95%
confidence interval (Cl) is utilised to define the upper and lower limit values of the odds ratio with

0.05 significance level. The second part of the analysis focusses on looking at the temporal trends

Figure 11 — Inputs for Logistic Regression Calculator (Pezzullo 2015)

12




of the identified explanatory variables for the period of 10 years. By looking at the temporal trend
of each explanatory variable for such a long period of time, we are able to identify those
explanatory variables that are consistently significant in causing injuries to the drivers in the event
of an accident.

13
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Figure 12 shows us the year wise split up of the total number of collisions that occurred in North
Carolina from 2004 — 2013. Figure 13 gives the split up of the total value and gives us the
contribution of two vehicle collisions and other collisions (single vehicle or three or more
vehicles). Table 1 gives the corresponding values.

Table 1 - Number (and Percentage) of collisions based on number of vehicles involved

Year Two Vehicle Other Total
2004 85428 [54.18%)] 72241 [45.82%)] 157669 [100%]
2005 73367 [53.61%)] 63476 [46.39%)] 136843 [100%]
2006 77953 [53.27%)] 68381 [46.73%)] 146334 [100%]
2007 80224 [53.50%)] 69741 [46.50%)] 149965 [100%]
2008 76304 [52.08%)] 70212 [47.92%)] 146516 [100%]
2009 75181 [50.73%)] 73014 [49.27%)] 148195 [100%]
2010 80882 [50.32%)] 79858 [49.68%)] 160740 [100%]
2011 81873 [51.94%)] 75742 [48.06%)] 157615 [100%]
2012 83321 [52.49%)] 75427 [47.51%)] 158748 [100%]
2013 87023 [52.54%)] 78622 [47.46%)] 165645 [100%]
Average 80156 [52.45%)] 72671 [47.55%] 152827 [100%)]

As we can see, two-vehicle accidents constitutes more than 52% of the total collisions that occur.
And hence it is worthwhile trying to understand the level of risk imposed by different driver groups

on other drivers in this category.

The results obtained from the developed logistic regression models for the analysis period of 2004
— 2013 is summarised in tables 2 and 3. Table 2 gives the values of coefficients (and standard
errors) and Table 3 gives us the corresponding odds ratio (with higher and lower 95% confidence
intervals) for each of the explanatory variables. We can see that for each of the explanatory
variables, there are 2 entries. The first entry (annotated as “a”) corresponds to the first logistic
regression model which evaluates the probability that a certain driver sustains at least a visible
injury caused by the other driver and the second entry (annotated as “b’") corresponds to the second
model which evaluates the probability that a driver will cause at least a visible injury to the other
driver. All the entries which are not significant (p value greater than 0.05) where replaced with the

letters “NS” (annotated as “c”).
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Table 2 — Coefficients (and Standard Errors) of developed Logistic Regression Models

Explanatory
Variable

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

Driver’'s age®

Driver’s age ®

Vehicle’s age®

Vehicle’s age®

Driver’s gender®
Female
Male (base category)

Driver’s gender®
Female
Male (base category)

Driver’s impairment(®
Impaired

Not impaired
(base category)

Driver’s impairment®
Impaired

Not impaired
(base category)

0.0042 (0.0007)
0.0021 (0.0007)

0.0298 (0.0019)

0.0151 (0.0020)

0.1031 (0.0234)

-0.2622 (0.0240)

1.4591 (0.0625)

1.1667 (0.0687)

0.0051 (0.0007)
0.0019 (0.0007)

0.0260 (0.0019)

0.0121 (0.0021)

0.0614 (0.0252)

-0.3044 (0.0259)

1.4604 (0.0663)

1.2304 (0.0715)

0.0049 (0.0007)
0.0022 (0.0007)

0.0232 (0.0018)

0.0144 (0.0019)

0.0901 (0.0247)

-0.2693 (0.0254)

1.5131 (0.0651)

1.1108 (0.0745)

0.0054 (0.0007)
0.0022 (0.0007)

0.0188 (0.0016)

0.0097 (0.0018)

NS©

-0.3061 (0.0258)

1.5737 (0.0646)

1.3122 (0.0703)

0.0061 (0.0008)
0.0032 (0.0008)

0.0141 (0.0015)

0.0049 (0.0017)

NS©

-0.2385 (0.0268)

1.4452 (0.0701)

1.1558 (0.0774)

0.0048 (0.0009)
NS©

0.0154 (0.0017)

0.0052 (0.0021)

NS©

-0.3054 (0.0322)

1.5554 (0.0794)

1.2967 (0.0865)

0.0045 (0.0009)
0.0027 (0.0009)

0.0224 (0.0019)

0.0149 (0.0021)

NS©

-0.2855 (0.0313)

1.6619 (0.0792)

1.2852 (0.0897)

0.0064 (0.0009)
0.0044 (0.0009)

0.0158 (0.0015)

0.0118 (0.0016)

NS©

-0.2775 (0.0308)

1.7623 (0.0736)

1.4621 (0.0810)

0.0053 (0.0008)
0.0026 (0.0008)

0.0173 (0.0014)

0.0099 (0.0016)

NS©

-0.2311 (0.0270)

1.5766 (0.0683)

1.2658 (0.0759)

0.0081 (0.0007)
0.0024 (0.0008)

0.0178 (0.0014)

0.0117 (0.0016)

NS©

-0.2507 (0.0267)

1.6823 (0.0662)

1.4162 (0.0723)

@ Characteristics of the driver who is more severely injured.
() Characteristics of the driver and the vehicle that caused more injury to the other driver.
(©) Result not significant during the observation period (p value greater than 0.05)
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Table 3 - Odds Ratio (Upper and Lower 95% CI)

Explanatory

Variable 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Driver's age® 1.0042 1.0051 1.0049 1.0054 1.0062 1.0048 1.0045 1.0064 1.0053 1.0081
9 (1.0029-1.0056)  (1.0037-1.0065)  (1.0035-1.0063)  (1.0040-1.0068)  (1.0047-1.0076)  (1.0030-1.0066) (1.0028-1.0063) (1.0047-1.0081)  (1.0038-1.0068)  (1.0067-1.0096)

Driver's age ® 1.0021 1.0019 1.0022 1.0022 1.0032 NS 1.0027 1.0044 1.0026 1.0024
9 (1.0007-1.0035)  (1.0004-1.0033)  (1.0007-1.0036)  (1.0008-1.0037)  (1.0017- 1.0047) (1.0009-1.0044)  (1.0027-1.0061)  (1.0011-1.0041)  (1.0009-1.0039)

Vehicle's age® 1.0302 1.0264 1.0234 1.0189 1.0142 1.0155 1.0227 1.0159 1.0174 1.0179
9 (1.0265-1.0340)  (1.0225-1.0302)  (1.0199-1.0270)  (1.0158-1.0221)  (1.0112-1.0171) (1.0120-1.0190)  (1.0189-1.0265) (1.0128-1.0189)  (1.0147-1.0202)  (1.0151-1.0208)

1.0153 1.0122 1.0145 1.0098 1.0049 1.0052 1.0150 1.0119 1.0099 1.0117

Vehicle’s age®
Driver’s gender®
Female

Male (base category)

Driver’s gender®
Female

Male (base category)
Driver’s impairment(®

Impaired

Not impaired (base category)

Driver’s impairment®

Impaired

Not impaired (base category)

(1.0113-1.0192)

1.1086
(1.0589-1.1605)

0.7693
(0.7340-0.8064)

4.3023
(3.8060-4.8633)

3.2115

(2.8071- 3.6741)

(1.0081-1.0163)

1.0634
(1.0121-1.1172)

0.7376
(0.7010-0.7761)

4.3077
(3.7825-4.9057)

3.4225
(2.9749-3.9375)

(1.0107-1.0182)

1.0942
(1.0425-1.1486)

0.7639
(0.7269-0.8028)

4.5410
(3.9970-5.1591)

3.0367
(2.6239-3.5144)

(1.0062-1.0133)

NS©

0.7363
(0.7000-0.7746)

4.8245
(4.2511- 5.4754)

3.7142
(3.2358- 4.2633)

(1.0015- 1.0083)

NS©

0.7878
(0.7474- 0.8303)

4.2428
(3.6984- 4.8674)

3.1767
(2.7295- 3.6971)

(1.0011-1.0092)

NS©

0.7368
(0.6917-0.7849)

4.7369
(4.0539-5.5349)

3.6573
(3.0869-4.3331)

(1.0109-1.0191)

NS©

0.7517
(0.7070-0.7991)

5.2695
(4.5119-6.1544)

3.6156
(3.0325-4.3107)

(1.0086-1.0152)

NS©

0.7577
(0.7133-0.8048)

5.8258
(5.0433-6.7296)

4.3152
(3.6815-5.0578)

(1.0068-1.0130)

NS©

0.7937
(0.7528-0.8368)

4.8385
(4.2326-5.5311)

3.5460
(3.0561-4.1144)

(1.0086-1.0149)

NS©

0.7783
(0.7387-0.8200)

5.3780
(4.7238-6.1229)

4.1215
(3.5773-4.7485)

@ Characteristics of the driver who is more severely injured.
() Characteristics of the driver and the vehicle that caused more injury to the other driver.
(©) Result not significant during the observation period (p value greater than 0.05)
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From tables 2 and 3, we see that out of the different explanatory variables considered, impairment
level has the most significant coefficient with the highest odds ratio when compared to the other
explanatory variables. Driving under the influence of alcohol or illicit drugs is therefore a
significant factor that increases the risk of being seriously injured and also to cause severe injuries
to other drivers. Table 4 gives the average value of coefficients and odds ratio (for the 10 year
analysis period) for both the logistic regression models (“a” and “b”) pertaining to each of the

explanatory variables.

Table 4 - Average Value of Coefficient and Odds Ratio (2004 — 2013) for each Explanatory

Variable
) Driver Age Vehicle Age Driver Gender Driver Impairment
Partlculars “a” “b!! “a!, “b!, “a!, “b,! “a!, “b”

Coefficient  0.0055 0.0026 0.0201 0.0110 0.0849 -0.2731 15690 1.2702
Odds Ratio  1.006 1.003 1.020 1.011 1.089 0.761 4.827 3.582

From table 4 we see that an impaired driver is 4.83 times more likely to be injured compared to an
unimpaired driver when involved in an accident. This result is similar to the findings of Behnood
et al. (2014). The possible explanation for higher risk of injury for an impaired driver could be that
the driver may not be reacting fast enough (for example normal driver might go to a bracing
position faster at the time of accident compared to an impaired driver). Another finding which we
see from Table 4 (related to impairment level) is that an impaired driver is 3.58 times more likely
to increase the injury severity for other driver. This could possibly be explained by the fact that
impaired drivers are less likely to adopt corrective maneuvers (in terms of braking or steering
away) and correspondingly the impact speeds can be higher causing higher injury severities to the
injured driver. When we look at the temporal trends related with impaired driving (Figure 14), we
see that Model “a” has a highest value of 5.8258 during 2011 and a lowest value of 4.2428 in 2008.
In the case of Model “b”, we see that the highest value recorded is 4.3152 in 2011 and the lowest
value recorded was 3.0362 in 2006. Both the models were consistently significant during the ten

year analysis period.
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Figure 14 — Temporal Trend for Driver Impairment — Models a and b
When it comes to the gender of the driver involved in the accident, we see from tables 2 and 3 that
female drivers are less likely to cause more serious injuries to other road users. This can be
explained by the fact that women tend to be more cautious drivers compared to their male
counterparts. Generally, aggressive driving behaviour, road rage etc. is exhibited more by males

than female drivers. (Social Issues Research Centre 2004)
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Figure 15 — Temporal Trend for Driver Gender — Models a and b

When we look at previous studies related with the gender of the driver, we see discussions related

with “which gender is more severely injured?”. Behnood and Mannering (2015) analysed the

effect of male drivers on injury severity for the years 2004 to 2012, where they found that for the
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year 2007 and 2009, with regard to severe injuries, male drivers have a greater likelihood of severe
injuries. In all the other years it was found that males have a less likelihood of severe injuries.
Another study by Kim et al. (2013) showed that male drivers are associated with a greater
probability of fatal injuries and it was attributed to the fact that male drivers are usually over-
represented in the fatal injury category. When we look at the temporal trends related with driver
gender (Figure 15), we see that values obtained for Model “a” was not significant from 2007 to
2013. The highest value obtained in model “a” was 1.1086 in 2004. Based on the temporal trend
exhibited by model “a”, we can conclude that gender of the driver (model “a”) is not a consistently
significant factor in predicting the probability of driver’s own injury. In the case of Model “b”, we
see that the highest value recorded is 0.7937 in 2012 and the lowest value recorded was 0.7363 in
2007. It should also be kept in mind that the coefficient for driver gender for model “b” (obtained
from Table 2) is negative indicating that female drive are less likely to cause injuries to the other
driver. By looking at the temporal trend, we can conclude that gender of the driver (model “b”) is

consistently significant.

The ages of the colliding vehicles were also found to have a consistently significant influence on
the severity of drivers’ injuries. It can be seen from table 4 that as the vehicle age increases by one
year, the odds of being seriously injured increase by 2.0%. So, we can say that, using a 10-year
old vehicle can increase the odds of serious injury by 20%. Another result related to vehicle’s age
from table 4 is that as the age of the colliding vehicle increases by 1 year, it increases the odds of
serious injuries by 1.1%. So, in short, the older the vehicle, the greater the injury severity for the
injured driver. This result is similar to previous studies (Wenzel 2013) and it might be explained
by the fact that modern vehicles have more safety features than older vehicles. Also, due to the
higher safety standard requirements, modern vehicles are subject to more rigorous crash tests prior
to being commercially available. When we look at the temporal trends related with vehicle age
(Figure 16), we see that Model “a” has a highest value of 1.0302 during 2004 and a lowest value
of 1.0142 in 2008. In the case of Model “b”, we see that the highest value recorded is 1.0153 in
2004 and the lowest value recorded was 1.0049 in 2008. Both the models were consistently

significant during the ten year analysis period.

21



>

1.0264

Odds Ratio

2004 2005 2006 2007 2008 2009 2010 2013

Vehicle's Age - "a"

Years >

1.016

1.014

1,0122

1.012

1.01

Odds Ratio

1.008

1.0052

1.006 1.0049

1.004

1.002

1

2004 2005 2006 2007 2008 2009

Vehicle's Age - "b"

Years >

Figure 16 — Temporal Trend for Vehicle Age — Models a and b

The age of the driver was also found to be consistently significant and increase the odds of driver’s
serious injuries. We see from table 4 that for an increase in the driver age by one year, the odds of
being seriously injured increase by 0.6%. This is logical because an 80-year-old driver is more

likely to be injured because the physical condition deteriorates as the years go by.
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Figure 17 — Temporal Trend for Driver Age — Models a and b

Another result which we see from table 4 related with the driver age is that as the age of the driver
of the colliding vehicle increases by 1 year, it increases the odds of serious injuries by 0.3%. This
result is similar to previous studies (Kim et al. 2013) and it could be explained by the fact that the
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responses of an older driver (in terms of braking or steering away) could be slower when compared
to a young driver and correspondingly it can result in greater injury severity for the injured driver.
When we look at the temporal trends related with driver age (Figure 17), we see that Model “a”
has a highest value of 1.0081 during 2013 and a lowest value of 1.0042 in 2004. In the case of
Model “b”, we see that the highest value recorded is 1.0044 in 2011 and the lowest value recorded
was 1.0019 in 2005. For model “b”, the value corresponding to 2009 was not significant. So by
looking at the temporal trend, we can say that model “b” is significant and model “a” is consistently

significant during the ten year analysis period.
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6 DISCUSSIONS

By understanding the risk imposed by the different explanatory variables considered for the above
analysis, it is important to look at what we can to do minimise the risks for different drivers in the

future.

As we saw earlier, driver impairment is the major factor that has to be targeted so as to make the
roads safer for all road users. The first step is by proper enforcement of laws which eliminate drunk
driving and also the enforcement of strict measures such as license suspensions/cancellations
depending on the severity of the offense. Another method of law enforcement is by setting up
sobriety checkpoints for breath checks to see if the driver is impaired or not. A third option is by
installing ignition interlocks in vehicles. These are devices installed in vehicles that measure the
driver’s breath before each journey and if the driver is impaired, he/she won’t be able to start the
vehicle. Generally, these devices are installed in vehicles of drivers who have been convicted
multiple times for driving under the influence (DUI). However, making it mandatory for all

vehicles can act as a deterrent for people who drive while being impaired.

When it comes to the gender of the driver, we saw that female drivers are less likely to cause
serious injury to the other driver compared to their male counterparts. The best option here is to
educate drivers the significance of being calm behind the wheel and to take necessary
precautionary steps to avoid aggressive driving. Usually, drivers get agitated when they are late.
So, planning ahead and giving yourself enough time to reach your destination can definitely help.
Traffic congestions is another reason for aggressive driving behaviour. So, the driver should
identify alternate routes with less traffic and be ready to use them so as to avoid aggressive driving.
Even though such precautionary measures are adopted, the drivers should come to terms with the

fact that traffic congestions are part of driving and its best handled with a peaceful attitude.

When it comes to the age of the vehicle, we saw that as the age of the vehicle increases, the severity
of injuries increases as well. The average life span of a passenger car ranges from 8 to 10 years.
However, there are older/classic cars on the road which have been brought back to life by
restorations. While performing restorations/improvements, importance should be given for the

safety aspects as well. Many of these classic cars do not even have seatbelt provisions which is a
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disadvantage. Combine that with the lack of modern features like airbags and dedicated crumple
zones during impact, older vehicles are far behind in terms of modern safety standards. Specific
rules should be set apart for older vehicles such that at least the basic safety requirements are met
during their restoration.

When it comes to the age of the driver, we saw that as the age increases, the chances of severe
injury increases. We also saw that aged drivers can cause more injuries to the other driver. Frequent
senior driver assessments can ensure that the senior drivers are physically and cognitively fit to be
on the road. Vehicle related improvements can also be made by car manufacturers such that driver
restraint systems like seatbelts, airbags etc. are designed specifically for senior citizens so as to
reduce injuries. Road infrastructure changes such as better road lighting facilities can help senior
citizens see vehicles better during night time driving reducing the chances of accidents. Improved
educational and refresher courses related with driving should be made available to old drivers
before their license renewals. All the above-mentioned measures can definitely help make our

roads much safer.
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7 CONCLUSIONS

Logistic regression was used to identify and quantify the effects of various explanatory variables
that increase the risk of injury in drivers associated with two-vehicle collisions for light duty
vehicles. The study was conducted by analysing the accident records of all two-vehicle light-duty
vehicle collisions that occurred in North Carolina from January 1, 2004 to December 31, 2013.
Many of the previous studies have primarily focussed on single vehicle accidents (eg. Yau 2004,
Chang and Yeh 2006 etc.). Those studies which have analysed multivehicle accidents (eg. Yan
et.al 2005, Harb et al. 2008 etc.) have done so, by looking at smaller analysis periods and often in
these studies we see that data pertaining to various years are combined to a single database for
analysis. This method of combining data pertaining to various years could possibly result in
aggregation bias which is eliminated in the current study. Each year is analysed separately and the
temporal trends pertaining to the various explanatory variables for the ten-year analysis period is
looked at. Two logistic regression models were developed for each year. A first model, which
evaluates the probability that a certain driver sustains at least a visible injury caused by the other
driver and a second model, which evaluates the probability that a driver will cause at least a visible
injury to the other driver. Explanatory variables related to the drivers as well as those related to
the colliding vehicles were considered for the analysis. The explanatory variables related to the
driver were the age, the gender and impairment levels of both colliding drivers. Vehicle’s ages

were the explanatory variables related to the vehicles.

Driver impairment was found to be the most consistently significant factor with the highest
probability of causing injuries to the drivers. It was found that an impaired driver is most likely to
be seriously injured and also to cause serious injuries to other drivers. When it comes to driver
gender, we saw that the gender of the driver that causes injury to the other driver was found to be
consistently significant during the analysis period and that female drivers cause less injury to the
injured driver compared to males. Temporal analysis also revealed that gender of the driver is not
a consistently significant factor in predicting the probability of driver’s own injury. Age of the
driver was also found to be a consistently significant factor that increases the odds of serious
injuries. The study also found out that modern vehicles are consistently associated with less driver
injuries which can be attributed to the improved vehicle safety standards compared to older

vehicles.
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It is very important to understand that, traffic collisions that result in serious injuries constitute a
large burden on the healthcare system. Identifying various factors that increase the risk of drivers’
serious injuries can help decision makers take necessary precautionary measures to reduce those
risks or to improve legislative policies. The adoption and proper enforcement of necessary policies

can definitely make our roads a safer place.
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APPENDIX

Variable Avg sD
38,2730 16.6353
2 38.2730  16.6353

Iteration History...
-2 Log Likelihood 62874.139@ (Null Model)
-2 Log Likelihood = 62864.8415
-2 Log Likelihood = 628508.6456
-2 Log Likelihood - 62837.9036
-2 Log Likelihood = 62838.1708
-2 Log Likelihood = 62826.9518
-2 Log Likelihood = 62826.0605
-2 Log Likelihood = 62825.9072
-2 Log Likelihood = 62825.8927
-2 Log Likelihood = 62825.8921
-2 Log Likelihood = 62825.8921
2 Log Likelihood - 62825.8921 (Converged)

Overall Model Fit...
Chi Square= 48.2469; df=2; p=  ©.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...

Variable Coeff.  StdErr p .R. Low -- High
1 8.8842 a.e087 a.0000 1.0042 1.0029 1.0856
2 0.0021  0.0007  0.0024 1.0021  1.0007  1.0035
Intercept -3.2725 0.0390 9.0000

Predicted Probability of Outcome, with 95% Confidence Limits..
X rob Low -- High

54,0000  37.0000 o ©0.0489 9.0475 0.0504
28,0000  33.0000 0 0.0437 0.0426 0.0449
20.0000  48.0000 o 0.0436 8.0421 0.0452
22,0000 23,0000 1 0.0418 0.0403 ©.0434
16.0000  32.0000 o 0.0416 0.0400 0.0432
35,0000  35.0000 0 0.0452 0.0441 0.0462
36.0000  73.0000 @ ©0.0489 8.0466 0.0514
28,0000 33,0000 o 0.0437 0.0426 9.0449
15.0000  43.0000 o 9.0423 0.0407 0.0440
58,0000  17.0000 0 0.0478 0.0458 ©.0499
38.0000  40.0000 o 0.0462 8.0452 0.0472
31,0000  29.0000 1 8.0439 8.0427 9.0451
61.0000  28.0000 1 9.0494 9.0476 0.0514
61,0000  52.0000 0 0.0519 0.0499 0.0539
32.0000  28.0000 o 0.0440 8.0428 0.0452
55,0000  26.0000 1 e.e4sl 8.0464 9.0497
18.0000  30.0000 o 0.0417 0.0402 0.0433
74,0000  41.0000 1 e.e534 0.0589 0.0561
20,0000  52.0000 o 0.0440 0.0424 0.0457
40,0000  31.0000 1 e.eas7 8.0446 9.0468
17.0000  16.0000 o 0.0404 0.0386 0.0423
31,0000  20.0000 e 0.0431 0.0417 ©.0446
18.0000  16.0000 ] 0.9406 0.0388 0.08425
49,0000 44.0000 8 0.0486 8.0474 9.0499

DRIVER AGE

Variable Avg so
7.4496  5.5224
2 7.4496  5.5244

Iteration History...
-2 Log Likelihood = 62874.139@ (Null Model)
-2 Log Likelihood 62811.8573
-2 Log Likelihood = 62719.8382
-2 Log Likelihood - 62639.9627
2 Log Likelihood = 62595.2872
-2 Log Likelihood 62577.7919
-2 Log Likelihood = 62573.1162
-2 Log Likelihood = 62572.3261
-2 Log Likelihood 62572.2521
-2 Log Likelihood = 62572.2490
-2 Log Likelihood = 62572.2490
2 Log Likelihood = 62572.249@ (Converged)

Overall Model Fit...
Chi Square= 301.8900; df=2; p-  0.0000

Coefficients, Standard Errors, 0Odds Ratios, and 95% Confidence Limits...
o

Variable Coeff. StdErr P .R. Low -- High
1 ©.0298 ©.0019 0. 0000 1.0302 1.0265 1.0340
©.0151  ©.0020  ©.0000 1.0153  1.0113  1.0192
Intercept -3.3792  ©.0246  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits.

X ob Low -- High
5.0000  9.0000 o 0.0434 0.0423 0.0445
3.0000  11.0000 @ 0.0422 0.0409 0.0435
4.0000 7.60080 e @.8489 8.0398 8.8428
8.0000  6.0000 1 e.e452 0.0442 0.0463
7.0000  1.0000 o 0.0400 0.0395 0.0423
2. 0000 6.0000 e 9.0381 8.0369 8.8393
10. 0880 5.8080 e 8.8472 8.0468 8.8484
5.0000 22. 0000 e 9.8523 8.0494 8.8554
11,6000 10,6000 e 0.0521 0.0509 .0534
15.0000  10.0000 6  0.0583 0.0565 0.0603
7.0000  8.0000 o 0.0452 0.0442 0.0463
2.0000  8.0000 1 0.0392 0.0380 0.0405
8. 0000 6.0000 1 9.8452 8.0442 8.0463
13. 00080 @.eeee e 8.8478 8.08459 8.8497
4.0000 10. 0000 e 0.0427 8.0416 8.0440
7.6000  11.6000 1 0.0472 0.0461 6.0484
6.0000 12.0000 6 0.0466 0.0453 0.0479
10.0000  ©0.0000 1 0.0439 0.0423 0.0455
4.0000  10.0000 o 0.0427 0.0416 0.0440
0.0000 10. 6000 1 9.8381 8.0367 8.839%
4.0080 16. 6000 e 8.8466 8.0448 8.8485
11.0000 6. 0000 e 0.0492 8.0480 8.8585
4.0000 25,0000 0 0.0531 0.0495 0.0568
10.6000  5.0000 6 0.0472 0.0460 0.0484

VEHICLE AGE

Variable Avg
1 0.4338  0.4956
2 ©.4338  0.4956

Tteration History...
-2 Log Likelihood 62874.1390 (Null Model)
-2 Log Likelihood = £2848.25082
-2 Log Likelihood = £2808.4002
-2 Log Likelihood = 62772.0267
-2 Log Likelihood = 62749.4118
-2 Log Likelihood = £2739.7303
-2 Log Likelihood = 62736.9767
-2 Log Likelihood = 62736.4930
-2 Log Likelihood = 62736.4467
-2 Log Likelihood = 62736.4448
-2 Log Likelihood = 62736.4448
-2 Log Likelihood = 62736.4448
-2 Log Likelihood = 62736.4448 (Converged)

Overall Model Fit...
Chi Square= 137.6943; df=2; p

0.0000

Coefficlents, Standard Errors, Odds Ratios, and 95% Confldence Limits.
o :

Variable Coeff. StdErr p Low -- High
©.1031  ©.0234  ©.0000 1.1e86  1.0589  1.1605
-0.2622 0.0240  ©.0000 0.7693  ©0.7340  9.8064
Intercept -2.9674  0.8180  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits.

Prob Low -- High
0.0000  1.0000 o 0.0381 0.0365 0.0397
1.0000  1.0000 o 0.0420 0.0403 0.0438
0.0000 1.6000 e 8.8381 8.8365 8.0397
0.0000 @.ee00 1 8.0489 8.8473 8.0586
1.0000  1.0000 o 0.0420 6.0403 0.0438
0.0000  0.0000 ©  0.0489 0.0473 0.0506
0.0000  0.0000 o  0.0489 0.0473 0.0506
©.0000  0.0000 o 0.0489 6.0473 0.0506
0.0000  1.0000 o 0.0381 0.0365 0.0397
0.0000  1.0000 o  0.0381 0.0365 0.0397
0.0000  ©.0000 0 ©0.0489 0.0473 0.0506
0.0000 . 68000 1 8.8489 8.8473 8.0586
1.0000 1.e000 1 8.0420 8.0403 8.0438
1.0600  0.0000 0 0.0539 .0520 0.0559
1.0000  0.0000 ®  0.0539 0.0520 0.0559
1.0000  1.0000 1 0.0420 0.0403 0.0438
1.0000  ©.0000 0 0.0539 0.0520 0.0559
1.0000 . 68000 1 8.8539 8.8528 8.08559
0.0000 1.e000 L] 8.8381 8.8365 8.8397
1.0600  0.0000 1 0.8539 .0520 0.0559
1.0600  1.0000 ©  0.0420 0.0003 0.0433
0.0000  0.0000 o 0.0489 0.0473 0.0506
0.0000  ©.0000 0 ©0.0489 0.0473 0.0506

DRIVER GENDER

Variable Avg S0
1 ©.0112  0.1852
2 0.0112  0.1852

Tteration History...
-2 Log Likelihood = 62874.1390 (Null Model)
-2 Log Likelihood = 62679.4664
-2 Log Likelihood - 62451.9161
-2 Log Likelihood = $2314.1872
-2 Log Likelihood = 62254.5164
-2 Log Likelihood - 62234.5783
-2 Log Likelihood = 62230.1961
-2 Log Likelihood = 62229.4591
-2 Log Likellhood = 62229.3928
-2 Log Likelihood = 622293901
-2 Log Likelihood - 62229.3901
-2 Log Likelihood - 62229.3991
-2 Log Likelihood = 62229.3901 (Converged)

Overall Model Fit
Chi Square= 644.7490; df=2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits
0.R. o

Variable Coeff.  StdErr P -~ High

1 1.4591  ©0.0625  ©.0000 4.3023  3.8060  4.8633

1.1667  0.0687  ©.0000 3.2115  2.8071  3.6741
Intercept  -3.0827  0.0120  ©.0000
Predicted Probability of Outcome, with 95% Confidence Limits...
Y Prob -~ High

0.0000 ©.0000 ] 0.0438 0.0428 0.0448

0.0000  ©.0000 ®  0.0433 0.0428 ©.0448

0.0000  ©.0000 e 0.0438 0.0428 0.0448

0.0000  0.0000 1 0.0438 0.0428 0.0448

0.0000  ©.0000 o 0.0433 0.0428 ©.0448

0.0000  ©.0000 e 0.0438 0.0428 ©.0448

0.0000  0.0000 e 0.0433 0.0428 0.0448

0.0000  0.0000 ®  0.0438 8.0428 0.0448

0.6000  0.0000 o  0.0438 0.0428 0.0448

0.0000  ©.0000 o 0.0433 0.0428 0.0448

0.0000  ©.0000 e 0.0438 0.0428 ©.0448

0.0000 1.0000 1 0.1283 0.1142 9.1439

8.0600  ©.0000 1 8.0438 8.0428 8.0448

1.6000  ©.0000 e  0.1647 0.1488 0.1820

0.0000  0.0000 ©  0.0433 0.0428 0.0448

0.0000  ©.0000 1 0.0438 0.0428 ©.0448

0.0000  ©.0000 ©  0.0438 0.0428 ©.0448

0.0000  ©.0000 1 0.0438 8.0428 0.0448

1.0600  ©.0000 ®  8.1647 8.1488 0.1820

1.6000  0.0000 1 0.1647 0.1488 0.1820

0.0000  ©0.0000 ©  0.0433 0.0428 0.0448

0.0000  ©.0000 e 0.0433 0.0428 ©.0448

0.0000 ©.0000 @ 0.0438 0.0428 9.0448

DRIVER IMPAIRMENT

Figure 18 - Results for Year 2004 obtained from Logistic Regression Calculator
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Variable Avg 5D
1 38.5457  16.7398
2 38.5457  16.7398

Iteration History
-2 Log Likelihood - 54889.6038 (Null Model)
-2 Log Likelihood = 54078.8583
-2 Log Likelihood = 54862.4666
-2 Log Likelihood - 54047.7773
-2 Log Likelihood = 54038,8800
-2 Log Likelihood = 54835.1838
-2 Log Likelihood - 54034.1606
-2 Log Likelihood = 54833.9849
-2 Log Likelihood - 54833.9683
-2 Log Likelihood = 54833.9677
-2 Log Likelihood = 54833.9677
-2 Log Likelihood - 54833.9677 (Converged)

Overall Model Fit...
Chi Square-  55.6353; df-2; p-  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff. StdErr P 0.R Low -- High
1 ©.0051  ©.0007  ©.0000 1.0051  1.0037  1.0065
2 0.0019  ©.0007  ©.0115 1.0019  1.0004  1.0033
Intercept 3.2855  ©.0421  ©.0000
Predicted Probability of Outcome, with 95% Confidence Limits.
X Prob Low -- High
54,0000  73.0000 o 0.0534 0.0506 0.0564
27.0000  78.0000 o 0.0473 0.0445 0.0503
16. 0000 43,0000 e 9.8421 8.0405 8.8439
39.0000  47.0000 0 0.0475 0.0462 0.9487
75.0000  17.0000 o 0.0535 0.0503 0.0569
44. 6800 39.6800 e 8.8479 8.0468 8.8491
20. 0800 58. 0800 e 8.8441 8.0422 08.8462
43,0000 29,0000 ©  0.0469 0.0456 0.0482
20,0000 42,0000 6 0.0429 0.0414 0.0445
30.0000  27.0000 o 0.0438 0.0425 0.0452
73.0000 29,0000 e 9.8542 8.0514 8.8571
22.6800 27. 6800 e 8.8422 8.0406 8.8438
19. 0000 61.0000 ] 0.0442 8.0421 0.0464
28,0000 29,0000 6 0.0436 0.0422 0.0450
34.0000  40.0000 o 0.0457 0.0446 0.0469
45,0000  20.0000 @ 0.0466 0.0449 .0483
18. 6800 29,6800 1 8.8415 8.8399 8.8432
32.0000 41.0000 e @.0454 8.0442 0.8466
43,0000 89,0000 e 0.0521 0.0485 0.0560
34,0000  28.0000 0 0.0448 0.0435 0.0461
43.0000  25.0000 0 0.0465 0.0451 0.0480
16,0000 55,0000 00,0431 0,0411 0.0451
34,0000  33.0000 0 0.0452 0.0440 0.0464
35.0000  77.0000 o 0.0491 0.0463 0.9520

DRIVER AGE

Variable Avg sD
7.5734  5.6684
2 7.5734  5.6684

Iteration History,

-2 Log Likelihood = 54089.6030 (Null Model)
2 Log Likelihood = 54846.6691

-2 Log Likelihood = 53982.8281

-2 Log Likellhood = 539287641

-2 Log Likelihood = 53898.5457

-2 Log Likelihood - 53886.9121

-2 Log Likelihood = 53883.8553

-2 Log Likelihood - 53883.3444

-2 Log Likelihood = 538832968

-2 Log Likelihood - 53883.2948

-2 Log Likelihood = 53883.2948

-2 Log Likelihood = 53883.2948 (Converged)

Overall Model Fit...
Chi Square- 206.3082; df-2; p-  0.0000

Coefficlents, Standard Errors, Odds Ratlos, and 95% Confldence Limits.
o .

Variable Coeff. StdErr p Low -- High
0.0260  0.0019  ©.0000 1.0264  1.0225  1.0302
2 0.0121  ©.0021  ©.0000 1.0122  1.0081  1.0163
Intercept -3.3155  ©.8259  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits...

X Prob Low High

9.0000 13.0000 ;] 8.08510 8.8495 8.8526
20.0000 1.0000 ] 0.0582 8.08551 8.08615
19.0000 14.0000 ] 9.0659 09.0628 9.8692
5.0000 11.0000 ] 9.0451 0.0438 8.0465
14. 0000 1.0000 e 8.0502 8.0482 8.08524
20.0000 20.0000 2] 8.0723 8.0678 8.8770
13.0000 5.0000 ] 9.09513 09.0498 0.8529
11.0000 4.0000 ] ©9.0483 0.0469 08.8497
1.0000  10.0000 @  ©0.0404  0.0389 0.0419
8.0000 5.0000 2] 8.08454 8.0442 8.08466
2.0000  3.0000 e 0.0382 0.0367 0.039
6.0000 10.0000 ] ©9.0457 09.0445 08.8470
16.0000 7.0000 ] 0.0566 09.0546 9.9586
22.0000 14.0000 e 8.8709 8.8670 8.0750
3.0000 6.0000 ] 0.0405 9.0393 8.08413
17.06000 11.0000 ] ©.0607 09.0583 9.8631
1.0000 3.0000 1 ©9.0372 09.0357 09.9387
10.0000 6.0000 e 0.0482 8.e470 9.0495
5.0000 16.0000 e 8.0478 8.0459 8.08498
6.0000  5.0000 e 0.0432 0.0420 0.0444
7.0000 4.0000 ] 9.0437 09.8425 9.9450
12.0000  6.0000 @ 0.0507 0.0493 0.0521
3.0000 7.0000 ;] 8.08410 8.8397 8.8423
5.0000 6.0000 ] 0.0426 0.0414 0.0433

VEHICLE AGE

Variable Avg D
1 ©.4363  ©.4959
2 0.4363 0.4959

Tteration History...
-2 Log Likelihood = 54@89.603@ (Null Model)
-2 Log Likelihood = 54062.4117
-2 Log Likelihood = 540208.5170
-2 Log Likelihood = 53982.1910
-2 Log Likelihood = 53958.271@
-2 Log Likelihood = 53947.9782
-2 Log Likelihood = 53945.8347
-2 Log Likelihood = 53944.5153
-2 Log Likelihood = 53944.4654
-2 Log Likelihood = 53944.4633
-2 Log Likelihood = 53944.4633
-2 Log Likelihood = 53944.4633 (Converged)

Overall Model Fit...
Chi Square= 145.1397; dfs2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits.
0.R Lo

Variable Coeff. StdErr P High
1 9.0614  ©.8252  ©.0147 1.0634  l.e121  1.1172
2 -8.3044 0.08259 0.0000 0.7376 @.7010 0.7761
Intercept -2.9181  ©.0193  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits.

X Prab Low -- High

1.0080  1.8000 o 0.0487 ©.0388 8.0426
0. 0008 1.0000 L] 8.0383 0.8367 0.9401
©.0000  1.0000 ®  0.0383 9.0367 2.0401
1.0000 0.0000 L] 8.0543 0.08522 0.9565
1.0080  ©.0000 0 0.0543 0.0522 8.0565
0. 0008 0. 0000 L] 0.09513 0.08495 8.0531
©.0000  1.0000 ®  0.0383 9.0367 2.0401
0.0000 1.0000 L] 9.0383 0.08367 0.0401
1.0080  1.8000 o 0.0487 ©.0388 8.0426
0. 0008 1.06000 L] 8.0383 0.8367 0.9401
1.0000  ©.0000 ®  0.0543 0.0522 8.0565
0.0000 1.0000 L] 9.0383 0.8367 0.0401
©.0080  1.0000 o 0.0383 0.0367 8.0401
1.0008 1.06000 L] 8.0407 0.08388 0.9426
1.0000  1.0000 ®  0.0407 0.0388 2.0426
0.0000 1.0000 L] 9.0383 0.8367 0.0401
1.0000  ©.0000 1 0.0543 0.0522 8.0565
0. 0008 1. 06000 L] 8.0383 0.8367 0.9401
©.0000  1.0000 ®  0.0383 9.0367 2.0401
0.0000 1.0000 L] 9.0383 0.08367 0.0401
1.0080  ©.0000 o 0.0543 0.0522 8.0565
1.0008 0. 0000 L] 8.0543 0.8522 08.09565
1.0000  1.0000 ®  ©.0407 0.0388 2.0426
0.0000 0.0000 @ 9.0513 0.0495 0.9531

DRIVER GENDER

Variable Avg sD
1 0.0118 0.1879
2 9.0118  ©.1079

Tteration History
-2 Log Likelihood = 54889.6030 (Null Model)
-2 Log Likelihood - 53917.1336
-2 Log Likelihood = 53712.4534
-2 Log Likelihood - 53586.2593
-2 Log Likelihood = 53531.0686
-2 Log Likelihood - 53512.8787
-2 Log Likelihood = 53508.5374
-2 Leg Likelihood - 53587.8565
-2 Log Likelihood = 53507.7952
-2 Log Likelihood - 53507.7927
-2 Log Likelihood = 53507.7927
-2 Leg Likelihood - 53587.7927 (Converged)

Overall Model Fit...
Chi Square= 581.8103; df=2; p=  ©.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
o

Variable Coeff. StdErr P .R. Low -- High
1 1.4604  0.0663  ©.0000 4.3077  3.7825  4.9857
2 1.2384  ©.0715  ©.00080 3.4225  2.9749  3.937%
Intercept -3.8723  0.0130  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits...
Y Prol L High

X b ow -

©.0000  ©.0000 6 0.0443 0.0432 0.0454
0.0000  ©.0000 0 0.0443 8.0432 0.0454
©.0000  0.0000 @ 0.0443 8.0432 9.0454
©.0000  0.0000 @ 0.0443 0.0432 0.0454
©.0000  ©.0000 8 0.0443 0.0432 0.0454
0.0000  ©.0000 0 0.0443 8.0432 0.0454
©.0000  0.0000 8 0.0443 8.0432 9.0454
©.0000  0.0000 @ 0.0443 0.0432 0.0454
©.0000  ©.0000 8 0.0443 0.0432 0.0454
0.0000  ©.0000 0 0.0443 8.0432 0.0454
©.0000  0.0000 @ 0.0443 8.0432 9.0454
0.0000  0.0000 @ 0.0443 0.0432 0.0454
©.0000  ©.0000 8 0.0443 0.0432 ©.0454
0.0000  0.0000 0 0.0443 8.0432 0.0454
©.0000  ©.0000 @ 0.0443 8.0432 9.0454
1.0000  ©.0000 @ 0.1663 0.1494 0.1848
©.0000  ©.0000 1 0.0443 0.0432 ©.0454
0.0000  0.0000 0 0.0443 0.0432 0.0454
©.0000  ©.0000 @ 0.0443 8.0432 9.0454
0.0000  0.0000 @ 0.0443 0.0432 0.0454
©.0000  ©.0000 @ 0.0443 0.0432 0.0454
©.0000  0.0000 0 0.0443 8.0432 0.0454
©.0000  ©.0000 @ 0.0443 8.0432 9.0454
0.0000  0.0000 0 0.0443 0.0432 0.0454

DRIVER IMPAIRMENT

Figure 19 - Results for Year 2005 obtained from Logistic Regression Calculator
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Variable
1
2

Tteration His
-2 Log Likelll
-2 Log Likell
-2 Log Likelil
-2 Log Likelil
-2 Log Likell)
-2 Log Likeldl
-2 Log Likelil
2 Log Likelil
-2 Log Likelil
-2 Log Likelil
-2 Log Likelil
-2 Log Likelil

Overall Model
Chi Square=
Coefficients,
Variable
1

Intercept

Predicted Prol
X

Avg D
38.6898 16.7967
38.6898 16,7967

tory. ..

hood = 56320.1148 (Null Model)
hood = 56309.2546

hood = 56292.6813

hood = 56277.8284

hood = 56268.8122

hood = 56265.0662

hood = 56264.8297

hood = 56263.8515

hood = 56263.8346

hood = 56263.8339

hood = 56263.8339

hood = 56263.8339 (Converged)

Fit

56.2809; df=2; p=  ©.0000
Standard Errors, Odds Ratios, and 95% Confidence Limits...
Coeff.  StdErr p 0.R Low -- High
9.0049 0.0007 0.0000 1.0049 1.0035 1.8063
0.0022  0.0007  0.0030 1.0022  1.0007  1.06036

-3.3327  9.0415  0.0000

bability of Outcome, with 95% Confidence Limits...
v Prol o High

Variable Av, sD
1 7.6562 5.8233
2 7.6562  5.8233

Tteration History..
-2 Log Likelihood = 56320.1148 (Null Model)
-2 Log Likelihood = 56273.3320
-2 Log Likelihood - 56204.5467
-2 Log Likelihood = 56147.8152
-2 Log Likelihood - 56117.2609
-2 Log Likelihood = 56105.8714
-2 Log Likelihood = 56102.9398
-2 Log Likelihood = 56182.4557
-2 Log Likelihood = 56102.4109
-2 Log Likelihood - 56102.4090
-2 Log Likelihood = 56102.4099
-2 Log Likelihood - 56182.4099 (Converged)

Overall Model Fit...
Chi Square- 217.7058; df-

p-  0.0000

Coefficlents, Standard Errors, Odds Ratlos, and 95% Confidence Limits.

Variable Coeff. StdErr p 0.R. Low -- High
1 0.0232 8.0018 0.0000 1.0234 1.0199 1.0270
2 0.0144  0.0019  ©.0000 1.0145  1.0187  1.0182
Intercept -3.3563 8.0242 0.0000

Predicted Probability of Outcome, with 95% Confidence Limits...
X Y Pro Lo High

b b -
75.0000  63.0000 L] 8.8557 9.0525 0.8592 12.0000 12.0000 ] 9.0519 0.0504 09.8534
21.0000  45.0000 0 0.0418 ©.0403 0.0433 4.0000  1.0000 0 0.0374 0.0360 0.0388
29.0000  21.0000 [ 8.0413 0.0398 0.0428 15.8000  16.8000 @  @.es85 8.0561 0.0609
41.0000  42.0000 0 8.0456 0.0445 0.0467 ©.0000 10,0000 o 0.0387 0.0373 0.0402
31.0000  38.0000 [ 8.0431 ©.0420 9.0443 5.0000  20.0000 @  0.049% 0.0472 0.0521
51.0000  76.0000 1 8.0512 0.0484 0.0541 15,0000 19,0000 1 0.0609 0.0580 0.8639
21.0000  40.0000 [ 8.0413 0.0399 0.0428 12.0000  6.0000 ®  0.0478 0.0465 0.0491
59.0000  35.0000 [ 8.0492 0.0475 0.0509 1.0000 17.0000 8  ©9.0436 8.0416 0.8456
20.0000 22.0000 0 9.0396 0.0380 0.0413 32,0000  4.0000 e 0.0719 6.0663 0.0779
42.0000 50.0000 [ 2.0495 0.0466 9.0525 5.0000  5.0000 e 0.0404 0.0392 0.0415
23.0000  40.0000 L] 0.8417 0.0404 09.0431 3.0000 1.0000 ] 0.8365 08.0352 0.8380
18.0000  57.0000 [ 8.0422 0.0403 0.0442 13.0000 14,0000 8 0.0545 8.0527 0.0563
§5.0000  22.0000 [ 8.0537 0.0501 9.0575 14,8008  5.0000 8  0.0493 8.0477 0.0508
73.0000  49.0000 0 0.0537 0.0510 0.0564 4.0000  12.0000 ®  0.0435 0.0421 0.0448
46.0000  33.0000 [ 8.0458 0.0446 0.0470 1.0000  12.0000 @  ©0.0407 8.0392 0.0422
63.0000  41.0000 L] 0a.08504 9.0485 0.08524 1.0000 3.0000 C] 0.08359 0.0346 09.8373
46.0000  31.0000 [ 8.0456 0.0444 9.0469 19.0000  7.0000 @ 0.0565 0.0542 0.0589
55.0000  51.0000 ] 8.0496 0.0479 0.0513 3.0000  5.0000 @ ©.0386 0.0374 0.0398
44,0000  39.0000 [ 8.0459 0.0449 0.0470 16.0000  6.0000 e 0.0522 0.0504 0.0540
62.0000 42.0000 [ 8.0503 0.0484 9.0522 19.8000  20.0000 8  08.8673 8.0636 0.0712
32.0000  35.0000 L] 0.8431 0.0420 0.0442 20.0000  10.0000 ] 0.0601 0.08575 0.08628
28.0000  22.0000 [ 8.0412 0.0397 0.0427 1.0000  3.0000 e  0.0359 8.0346 0.0373
59.0000  34.0000 [ 8.0488 0.0471 0.0505 11.0000 10,0000 8 0.0494 0.0481 0.0506
47.0000  35.0000 0 0.0465 0.0453 0.0477 15.0000  20.0000 @ 0.0617 0.0587 0.0649

Variable Avg sl Variable Avg H
0.4423  0.4967 1 0.0113  0.1057
2 ©.4423  0.4967 2 8.0113  ©.1057

Iteration History...
-2 Log Likelihood = 56328.1148 (Null Model)
-2 Log Likelihood = 56296.4873
-2 Log Likelihood - 56260.1319
-2 Log Likelihood = 56226.9335
-2 Log Likelihood = 56206.3881
2 Log Likelihood = 56197.4660
-2 Log Likelihood = 56194.9529
-2 Log Likelihood = 56194.5113
-2 Log Likelihood = 56194.4698@
-2 Log Likelihood = 56194.4673
-2 Log Likelihood = 56194.4673
-2 Log Likelihood - 56194.4673 (Converged)

Overall Model Fit

Chi Square= 125.6475; df=2; p 0.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff. r p 0.R. ow -- Migh
0.0901 0.0247 0.0002 1.0942 1.0425 1.1486
-0.2693  0.0254  0.0000 0.7639  0.7269  0.8028
Intercept  -2.9857  0.0192  0.0000

Predicted Probability of Outcome, with 95% Confidence Limits.

0000
0000
0800
0600
0000
0000
0000
0000
0000
0000
0008

F OO ORI ROREROOREEO R RO X
=
2
g
3

0000

Prob Low -- High
1.0000 o 0.0405 0.0387 0.0423
1.0000 o 0.0371 0.0356 0.0388
1.0800 e 8.e485 @.8387 8.8423
0.0000 e 8.0524 0.0504 0.8544
0.0000 o  0.0481 0.0464 0.0498
1.0000 1 0.0371 0.0356 0.0388
0.06000 e 8.8524 9.8504 8.8544
1.00800 e 8.e371 8.8356 0.8388
0.0000 0 0.0481 0.0464 0.0498
1.0000 o 0.0405 0.0387 0.0423
1.0000 0 0.0405 0.0367 0.0423
1.0800 e 8.8371 8.8356 8.8388
©.0000 e  0.0524 0.0504 0.0544
1.0000 o  0.0371 0.0356 0.0388
1.0000 o 0.0371 0.0356 0.0388
0.06000 e 8.8481 8.8464 8.8498
0.0000 e 8.8524 0.0504 0.8544
0.0000 0 0.0524 0.0504 0.0544
0.0000 o  0.0481 0.0464 0.0498
0.0000 e 8.e481 0.0464 0.8498
0.0800 e 8.0481 @.8464 8.8498
©.0600 ©  0.0481 0.0464 ©.0498
0.0000 o  0.0481 0.0464 0.0498
1.0000 o ©0.0405 0.0387 0.9423

DRIVER GENDER

Tteration History
-2 Log Likelihood - 56320.1148 (Null Model)
-2 Log Likelihood = 56150.4666
-2 Log Likelihood = 55951.5422
-2 Log Likelihood - 55830.0843
-2 Log Likelihood = 55777.1786
-2 Log Likelihood = 55759.7688
-2 Log Likelihood = 55755,6337
-2 Log Likelihood - 55754.9849
-2 Log Likelihood = 55754.9266
-2 Log Likelihood = 55754.9243
-2 Log Likelihood = 557549242
-2 Log Likelihood = 55754.9242
-2 Log Likelihood = 55754.9242 (Converged)

Overall Model Fit...
Chi Square= 565.1906; df=2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff. StdErr 0.R. -- High
1 1.5131 9.0651 @.0000 4.5410 3.9970 5.1591
2 1.1108 8.0745 0.06000 3.0367 2.6239 3.5144
Intercept -3.1113 8.0128 8.0000

Predicted Probability of Outcome, with 95% Confidence Limits.
Pral

0000  ©.0000
0000  ©.0000
0000  0.0000
0000  ©.0000
0000  0.0000
0000  ©.0000
0000 0.0000
0000  ©.0000
0000  0.0000
0000  0.0000
0000  ©.0000
0000  0.0000
0000  ©0.0000
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Figure 20 - Results for Year 2006 obtained from Logistic Regression Calculator
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Variable Avg D Variable Avg s
1 38.8979  16.9068 7.7758  6.1732
2 38.8979 16.9068 2 7.7758 6.1732
Tteration History... Iteration History...
-2 Log Likelihood = 55118.7692 (Null Model) -2 Log Likelihood = 55110.7692 (Null Model)
-2 Log Likelihood = 55898.0935 -2 Log Likelihood = 55076.6465
-2 Log Likelihood = 55078.7604 -2 Log Likelihood = 55027.2022
-2 Log Likelihood - 55061.4424 -2 Log Likelihood = 54987.6124
-2 Log Likelihood 55050.9578 -2 Log Likelihood = 54967.8925%
-2 Log Likelihood = 55846.6827 -2 Log Likelihood = 54959.7581
-2 Log Likelihood = 55045.3985 -2 Log Likelihood = 54957.9292
-2 Log Likelihood = 55045.1916 -2 Log Likelihood = 54957.6366
-2 Log Likelihood - 55045.1721 -2 Log Likelihood = 54957.6899
-2 Log Likelihood = 55845.1712 -2 Log Likelihood = 54957.6088
-2 Log Likelihood = 55845.1712 -2 Log Likelihood = 54957.6088
-2 Log Likelihood = 55045.1712 (Converged) -2 Log Likelihood = 54957.6888 (Converged)
Overall Model Fit... Overall Model Fit...
Chi Square-  65.5980; df=2; p-  ©.0000 Chi Square= 153.1604; df=2; p=  ©.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits... Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff StdEre p .R. Low -~ High Variable Coeff.  StdErr P 0.R. Low -- High
8.8@54 8.0087 8.2008 1.ea54 1.ae48 1.ees8 1 8.0188 0.0016 ©.0008 1.0189 1.0158 1.0221
2 0.0022  0.0007  ©0.0022 1.0022  1.0008  1.0037 2 0.0097  ©.0018  ©.0000 1.0098  1.8062  1.0133
Intercept -3.4332 0.0422 ©.0000 Intercept -3.3627 0.9229 0.0000
Predicted Probability of Outcome, with 95% Confidence Limits... Predicted Probability of Outcome, with 95% Confidence Limits
X v Prob Low -- High X Prob Low -- High
32.0000  27.0000 o  0.0391 0.0379 0.0404 7.0000  13.0000 o 0.0429 0.0417 0.0442
37.0000  24.0000 o  0.0399 0.0386 0.0412 10.0000  3.0000 @ o.0a13 ©.0400 0.0425
18.0000 30,0000 @ ©.0366 0.0352 8.0382 4.0000 10,0000 @ ©.8395 0.0384 0.0407
72.0000  70.0000 o 0.0527 0.0495 8.0561 8.0000 16.0000 @ ©0.0443 0.0434 0.0465
50.0000 28,0000 o  0.0430 0.0417 0.0444 9.0000 12,0000 o 0.0441 0.0429 0.0453
46.0000  38.0000 o 0.0431 0.0420 0.0442 16.0000  7.0000 e  0.0a77 @.0461 0.0493
20.0000 23,0000 0 0.0365 0.0350 8.0381 15.0000  9.0000 @ ©0.0477 0.0463 0.0492
44,0000 49,0000 e 0.e437 0,9425 2,0449 1.0000  7.0000 o 0.0364 ©.0352 0.0376
24.0000 25,0000 o 0.0374 0.0360 0.0388 1.0080  21.0000 @ ©.0a38 .0416 0.0461
27.0000  36.0000 o  0.0389 0.0377 0.0401 12,0000 86000 0  ©.0048 0.0437 0.0460
20.0000  50.0000 @  0.0387 0.0372 0.0402 9.0000  4.0000 o 0.0009 0.0398 0.0420
32.0000  16.0000 @  0.0382 0.0367 0.0398 7.0000 11,0000 e ©0.0421 0.0410 0.0432
40,0000 39,0000 0 0.0419 ©.0409 0.0429 3 0080  2.0000 @ ©.0360 .0348 0.0373
18.0000  50.0000 o 0.0383 0.0367 0.0399 12.0000  4.6000 o 0.0432 2.0419 .0445
24.0000  20.0000 e o.e370 0.0355 0.0386 8.0000 11.0000 o 0.0429 0.0413 0.0440
33.e000 17. 6000 e 8.8385 8.837a 8.0481 14. 0008 6.0008 a 0.8456 0.08442 0.0470
30.0000  60.0000 o 0.0416 0.0a00 0.0433 10.0000  10.0000 @ 0.0440 0.0430 6.0451
60.0000 23,0000 ®  0.0448 0.0430 0.0468 150000 17,0000 o @.0514 2.0493 a.0535
35.0000  42.0000 o  0.0411 0.0400 0.0421 2.0000 10,0000 o  0.0368 .0355 o 0381
30.0000 44,0000 ©  0.0402 0.0391 8.0413 7.0000 46080 a  8.8395 8. 8384 8. 8406
26.0000 230000 o 0.0376 0.0362 0.0391 14.0000  14.0000 @ 0.0491 0.0475 0.0508
32.0000 18,0000 o  0.0334 0.0369 0.0399 10000  7.0000 o ©.0364 8.0352 00376
30.0000  38.0000 o  0.0397 0.0386 0.0408 10008 40800 o 0037 6.0383 o 0388
50.0000 57.60000 @ 8.e458 0.0442 8.0475 11,0000 11.0000 a 0.08452 0.0441 0.0464
Variable Avg sD Varisble Avg o
1 0.4496 9.4975 1 9.0113 8.1856
2 0.4496  ©.4975 2 ©.0113  0.1056
Tteration History... Treration History...
-2 Log Likelihood = 55110.7692 (Null Model) -2 Log Likelihood - 55118.7692 (Null Model)
2 Log Likelihood = 55083.8721 -2 Log Likelihood = 54896.0058
-2 Log Likelihood = 550424545 -2 Log Likelihood = 54651.7550
-2 Log Likelihood - 55004.6054 -2 Log Likelihood = 54507.8767
-2 Log Likelihood = 54981.0141 -2 Log Likelihood = 54446.3415
2 Log Likelihood = 54978.8758 -2 Log Likelihood = 54426.2206
-2 Log Likelihood = 54967.9796 -2 Log Likelihood - 54421.4419
-2 Log Likelihood = 54967.4689 -2 Log Likelihood = 54420.6915
-2 Log Likelihood = 54967.4198 -2 Log Likelihood - 54428,6249
-2 Log Likelihood - 54967.4178 -2 Log Likelihood = 54420.6212
-2 Log Likelihood = 54967.4177 -2 Log Likellhood - 54420.6212
-2 Log Likelihood - 54967.4177 (Converged) -2 Log Likelihood = 54420.6212 (Converged)
Overall Model Fit.. Overall Model Fit...
Chi Square= 143.3515; df=2; -0.0000 Chi Squere- 6€90.1480; df-2; p-  0.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits. Coefficlents, Standard Errors, Odds Ratios, and 95% Confidence Limits..
Variable Coeff StdErr p 0.R. ow -- High Variable Co=ff. StdErr P Low -- High
1 0.0221  ©.0252  0.3804 1.0224  0.9731  1.0742 1 1.5737  0.0646  ©.0000 4.8245  4.2511  5.4754
2 -8.3061  0.0258  ©.0000 ©.7363  ©.7008  0.7746 2 1.3122  @.e7e3  ©0.0000 3.7142  3.2358 4.2633
Intercept  -3.0150  ©.0195  0.0000 Intercept  -3.1963  0.0131  ©.0000

Predicted Probability of Outcome,

with 95% Confidence Limits.

X Praob Low -- High

1.0000 0.0000 a 0.0477 0.0459 0.0497
1.0000  ©.0009 8 08.0477 8.0459 0.0497
1.0000 0. 0000 a 0.0477 0.08459 ©.0497
©.0000  ©.0000 @ 0.0468 8.0451 ©.0485
0.0000 0.0000 a 0.0468 0.0451 9.0485
1.0000  1.0000 8 8.0356 0.0340 0.0373
0. 0000 1.0000 a 0.0349 0.08333 0.0364
©.0000  ©.0000 @  0.0468 8.0451 ©.0485
1.0000 0.0000 L] 0.0477 0.0459 9.0497
1.0000  1.0008 8  8.0356 0.0340 0.0373
0. 0000 0. 0000 a 0.0468 0.08451 0.0485
©.0000  ©.0000 @  0.0468 8.0451 ©.0485
©.0000 0.0000 a 0.0468 0.0451 9.0485
1.0000  ©.0000 a8 @8.0477 8.0459 ©.0497
1.0000  ©.0000 @ 0.0477 0.0459 0.0497
©.0000  ©.0000 @  0.0468 8.0451 ©.0485
0.0000  0.0000 @ 0.0468 0.0451 0.0485
©.0000  1.0000 @ @8.0349 ©.0333 0.0364
1.0000  1.0000 @ 0.0356 0.0340 0.0373
©.0000  ©.0000 @  0.0468 8.0451 0.0485
0.0000  1.0000 @ 0.0349 0.0333 0.0364
1.0000  1.0009 e  8.0356 0.0340 0.0373
0.0000  ©.0000 @ 0.0468 8.0451 0.0485
1.0000  ©.0000 @ 0.0477 9.0459 0.0497

DRIVER GENDER

Predicted Probability of Outcome, with
Y Prol

95% Confidence Limits...
High

b ow -
0. 0000 0.0000 a 0.0393 0.0384 0.0403
©.0000  ©.0000 o 0.0393 ©.0384 0.0403
0.0000  0.0000 @ 0.0393 0.0384 0.0403
0.0000  ©.0000 @ 0.0393 0.0384 0.0403
0.0000  0.0000 8 0.0393 0.0384 0.0403
©.0000  ©.0000 o 0.0393 8.0384 0.0403
0.0000  0.0000 @ 0.0393 0.0384 8.0403
0.0000  0.0000 @ 0.0393 0.0384 0.0403
©.0000  0.0000 e 0.0393 0.0384 0.0403
©.0000  0.0000 o 0.0393 0.0384 0.0403
©.0000  0.0000 @ 0.0393 0.0384 8.0403
9.0000 0.0000 a 0.0393 0.0384 0.0403
©.0000  ©.0000 e 0.0393 0.0384 0.0483
0. 0008 0.0000 a 0.08393 0.0384 0.0403
©.0000  0.0000 @ 0.0393 0.0384 0.0403
0. 0000 0.0000 a 0.0393 0.0384 0.0403
©.0000  ©.0000 e 0.0393 0.0384 0.0483
0. 0000 0.0000 @ 0.08393 0.0384 0.0403
0.0000  0.0000 @ 0.0393 0.0384 0.0403
0.0000  0.0000 8 0.0393 0.0384 0.0403
©.0000  ©.0000 o 0.0393 ©.0384 0.0403
0.0000  0.0000 @ 0.0393 0.0384 0.0403
0.0000  0.0000 @ 0.0393 0.0384 0.0403
0.0000  0.0000 8 0.0393 0.0384 0.0403
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Figure 21 - Results for Year 2007 obtained from Logistic Regression Calculator
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Variable Avg sl
1 39.1427  16.8895
2 39.1427  16.8895

Tteration History
-2 Log Likelihood = 50739,0277 (Null Model)
-2 Log Likelihood - 50722.6207
-2 Log Likelihood = 50697.6125
-2 Log Likelihood - 50675.2388
-2 Log Likelihood = 50661,7108
-2 Log Likelihood - 50656.0978
-2 Log Likelihood = 50654.5468
-2 Log Likelihood - 50654.2803
-2 Log Likelihood = 506542551
-2 Log Likelihood - 50654.2541
-2 Log Likelihood = 506542541
-2 Log Likelihood - 50654.2541 (Converged)

Overall Model Fit...
84.7736;

Chi Square= df=2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...

Variable Coeff.  StdErr P 0.R. Low -- High

1 ©.8061  0.0008  ©.0000 1.8062  1.0047  1.0076
2 0.0032  0.0008  ©.0000 1.6032  1.0017  1.0047

Intercept  -3.5455  0.8446  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits...
x Y Prob Low High
31.0060  24.6000 0 0.0363 0.0350 0.0376
49.0000  69.0000 @ 0.0463 0.0441 0.0486
39.0000  39.0000 e  0.0388 0.0377 0.0399
30.0000  58.0000 ] 0.0401 0.0385 0.0417
46.0000  39.0000 0 0.0415 .0405 0.0426
31.0000  39.0000 1 0.0380 0.0369 0.0391
28.0000  48.0000 e  0.0384 0.0371 0.0397
31.0000  59.6000 ] 0.0404 0.0388 0.0420
61.0000  45.0000 0 0.0466 0.0448 0.0485
62.0000 38.0000 ] 0.0455 0.0437 0.0473
43.0000  42.0000 e 0.0412 0.0402 0.0422
26.0000 18.0000 ] 0.0346 0.0331 0.0362
26.0000  25.0000 0 0.0354 0.0340 0.0368
28.0000  49.0000 ] 0.0385 0.0372 0.0398
45.0000  18.0000 e  0.0387 0.0372 0.0403
34.0000 43.0000 ] 0.0392 0.0381 0.0402
60.0000  G4.0000 o 0.0486 0.0463 0.0511
63.0000  52.0000 0 0.0477 0.0457 0.0498
37.0000  55.0000 e  0.0414 .0400 0.0428
21.0000  36.6000 0 0.0355 0.0342 0.0369
56.0000  49.06000 0 0.0454 0.0438 0.0470
44.0000 41,0000 0 0.0413 0.0403 0.0423
66.0000  23.6000 e  0.0445 0.0423 0.0468
26.0000 24,0000 0 0.0352 0.0339 0.0367

DRIVER AGE

Variable Avg sD

8.0384  6.7957
2 8.0384 6.7957

Iteration History...

-2 Log Likelihood - 50739,

0277 (Nul
-2 Log Likelihood = 58719.2829
-2 Log Likelihood = 508691.8131
-2 Log Likelihood = 58668.7707
-2 Log Likelihood = 50657.4015
-2 Log Likelihood - 50653.3868
-2 Log Likelihood = 50652,4071
-2 Log Likelihood - 50652.2520
-2 Log Likelihood = 50652.2380
-2 Log Likelihood = 5@652.2375
-2 Log Likelihood = 58652.2375

1 Model)

-2 Log Likellhood = 50652.2375 (Converged)

Overall Model Fit...
Chi Square-  86.7983; df-2; p-

Coefficients, Standard Errors, Odds
Variable Coeff.

StdErr
1 9.0141  0.0015 @
©.0049  0.0017 ]

Intercept -3.3321  0.0227 o

Predicted Probability of Outcome, w.
x Y Prob
17.0000 3.0000
5.0000  8.0000
7.0000 11,0000
4.0000  9.0000
1.0000  8.0000
15.0000  18.0000
8.0000  36.0000
6.0000 12.0000
12.0000  §.0000
8.0000  19.0000
3.0000 21.0000
5.0000 10840000
3.0000  1.0000
4.0000  11.0000
4.0000  6.0000
4.0000 13,0000
11.0000  5.0000
3.0000  7.0000
10.0000 13,0000
10.0000  9.0000
5.0000 5.0000
10.8000  12.0000
26.0000 1.0000
11.8008  7.8000

S 00C0000E00NCO000OREE 0D

©.0000
Ratios, and 95% Confidence Limits...
P R, Low -- High

0800 1.0142  1.0112  1.0171

L0047 1.0049  1.0015  1.0083

0000

ith 95% Confidence Limits. ..

Low -- Hij

0.0440 0.0423 ©.0457
©.0383 0.0373 ©.0394
6.0399 0.0389 ©.0410
©.0380 8.0369 ©.0391
0.0363 0.0351 0.0375
0.0478 0.0457 ©.0501
8.0455 8.0414 0.0500
©.0396 0.0385 0.0407
0.0421 0.0410 ©.0432
0.0420 0.0403 9.0439
8.0397 8.8376 0.0418
0.0600 @.0439 ©.0813
0.0361 0.0348 ©.0375
0.0383 0.0372 9.0395
8.0375 0.08364 0.0386
0.0387 0.0375 ©0.0400
0.0410 0.0399 ©.0421
8.0371 8.08360 0.0382
©.0420 0.0408 0.0432
0.0412 0.0402 0.0422
0.0378 0.0367 ©.0389
0.0418 0.0406 ©.0429
0.0492 0.0463 9.0522
0.0414 8.0403 ©.0424

VEHICLE AGE

Variable Avg sD
1 0.4524  ©.4977
2 0.4524  0.4977

Iteration History...

Likelihood = 58739.8277 (Null Model)
Likelihood = 50723.8590

Likelihood - 50700.5221

Likelihood = 58679.2437

Likelihood = 50666.0360

Likelihood = 50660.3940

Likelihood = 50658.7932

Likelihood = 58658.5125

Likelihood = 506584857

Likelihood - 50658.4846

Likelihood = 58658.4846

Likelihood = 50658.4846

Likelihood = 50658.4846 (Converged)

Overall Model Fit...
80.5432; df=

Chi Square= 5 p=  0.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff.  StdErn P 0.R Low -- High
1 8.8236 @.0264 8.3715 1.@238 8.9723 1.8782
-0.2385  0.0268  0.0000 0.7878  0.7474  0.8303
Intercept ~ -3.0833  0.0206  0.0000

Predicted Probability of Outeome, with 95% Confidence Limits..

X Prob Low -- High

1.6000  ©.0000 0 0.0448 0.0430 [
8.0000 1.8000 a 8.e348 8.8333 a
0.6000  ©0.0000 o 0.0438 6.0421 o
0.0000 9.0000 ] 0.0438 09.0421 ]
0.0000 1.0000 2] @.08348 8.08333 2]
1.0000 a.0000 1 @.0448 8.0430 ]
©.0000 8.0000 ] 08.0438 09.08421 ]
0.0000  1.0000 0 0.0348 0.0333 0
1.0800 a.ee000 a a.0448 8.0430 a
0.6000  ©.0000 o 0.0438 0.0421 o
0.0000 9.0000 ] 0.0438 09.0421 ]
0.0000 a.0000 2] @.0438 8.0421 2]
0.0000 a.0000 ] @.0438 8.0421 ]
1.0000 1.0000 ] 08.0356 ©9.08340 ]
1.6000  ©.0000 0 0.0448 0.0430 0
1.0000 1.8000 a 8.8356 8.8348 a
0.6000  1.0000 o 0.0348 0.0333 o
1.0000 9.0000 ] 0.0448 09.0430 ]
1.0000 1.0000 e 8.08356 8.0340 e
0.0000 a.0000 ] 8.0438 8.0421 ]
1.0000 1.0000 ] 08.0356 ©9.08340 ]
1.6000  ©.0000 o 0.0448 6.0430 [
1.0000 0.0000 ] 0.0448 0.0430 ]

DRIVER GENDER

0467
.0365
. 8455
.0455
L0365

0467

.8455
L8365
.0467
. 8455
.0455
.0455

0455

0374
L8467
.0374
L8365
.0467
0374

0455

.8374
. 8467
.0467

Variable Avg sD
0.0112  0.10852
2 0.0112  0.1852

Tteration History...
-2 Log Likelihood 50739.8277 (Nul
-2 Log Likelihood = 58593.3638
-2 Log Likelihood = 50421.9182
-2 Log Likelihood - 50317.4747
-2 Log Likelihood = 50272.2821
-2 Log Likelihood = 58257.5836
-2 Log Likelihood = 50254.0046
-2 Log Likelihood - 50253.4567
-2 Log Likelihood = 50253.4075
-2 Log Likelihood = 58253.4855
-2 Log Likelihood = 50253.4655

1 Model)

-2 Log Likelihood = 50253.4055 (Converged)

Overall Model Fit...

Chi Square= 485.6222; df=2; p=
Coefficients, Standard Errors, Odds
Variable Coef:

. StdErr
1.4452 0.8701 ]
2 1.1558  0.8774 @
Intercept -3.2283  0.0136 0@

Predicted Probability of Outcome, w:
Y

X Prob
0.0000  0.0000 e
©.0000  ©.0000 [
0.0000  ©.0000 ]
0.0000  0.0000 ]
0.0000  0.0000 8
0.0000  1.0000 1
0.0000  ©.0000 ]
0.0000  0.0000 ]
0.0000  0.0000 @
0.0000  0.0000 ]
©.0000  ©.0000 ]
0.0000  0.0000 ]
1.0000  0.0000 8
0. 0000 8.0000 L]
©.0000  ©.0000 [
0. 0000 6.0000 ]
0.0000  0.0000 ]
0. 0000 @.0000 L]
©.0000  ©.0000 [
0.0000 0.0000 ]
©.0000  0.0000 ]
0. 0800 @.0000 L]
©.0000  0.0000 ]
0. 0800 @.0000 El

0. 0000
Ratios, and 95% Confidence Limits...
P 0.R. ow -- High
@008 4.2428 3.6984 4.8674
6000 3.1767  2.7295  3.8971
@000

ith 95% Confidence Limits...

Low -- High
0.0381 0.0371
0.0381 0.0371
0.0381 0.0371
0.0381 8.0371
0.0381 8.0371
0.1118 0.0978
0.0381 0.0371
0.0381 0.0371
0.0381 8.0371
0.0381 0.0371
0.0381 0.0371
0.0381 0.0371
0.1439 @.1281
6.0381 0.0371
0.0381 0.0371
0.0381 0.0371
0.0381 8.0371
0.0381 0.0371
0.0381 0.0371
0.0381 0.0371
©.0381 8.8371
0.0381 08.9371
©.0381 8.8371
0.0381 0.9371

P PPN OOCTOOPNOOODORRODEI®
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Figure 22 - Results for Year 2008 obtained from Logistic Regression Calculator
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Variable Ay, sl
1 39.2357  17.0772
2 39.2357  17.0772

Tteration History.
-2 Log Likelihood = 35626.9351 (Null Model)
2 Log Likelihood - 35620.7961
-2 Log Likelihood = 35611.4255
-2 Log Likelihood = 35603,0190
-2 Log Likelihood - 35597.9200
-2 Log Likelihood 35595.7982
-2 Log Likelihood = 35595.2108
-2 Log Likelihood = 35595.1098
-2 Log Likelihood = 35595.1002
-2 Log Likelihood = 35595.8998
-2 Log Likelihood = 35595,0998
-2 Log Likelihood - 35595.0998 (Converged)

Overall Model Fit.

Variable Avg sD
1 8.4894  6.7778
2 8.4894  6.7778

Iteration History...
-2 Log Likelihood = 35626.9351 (Null Model)
-2 Log Likelihood = 356@9.7146
-2 Log Likelihood - 35585.2393
-2 Log Likelihood = 35566.2971
-2 Log Likelihood - 35556.8178
-2 Log Likelihood = 35553,5277
-2 Log Likelihood - 35552.7331
-2 Log Likelihood = 35552.6079
-2 Log Likelihood = 355525966
-2 Log Likelihood = 35552,5962
-2 Log Likelihood = 35552.5962
-2 Log Likelihood = 35552.5962 (Converged)

Overall Model Fit...
74.3389; df=2; p=

Chi Square= 31.8352; df=2; p-  0.0000 Chi Square= 0.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits.. Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff. StdErr p 0, Low -- High Variable Coeff. StdErr P -R. Low -- High
1 0.0048  ©.0009  ©.0000 1.6048  1.0030  1.0066 1 ©.0154  0.0017  0.0000 1.8155  1.0120  1.8199
0.0015  ©.0009  ©.0903 1.8015  ©.9998  1.0033 2 0.0052  0.0021  0.0122 1.0052  1.0011  1.0092
Intercept -3.4640 8.0526 0.0000 Intercept -3.3923 8.8277 0.0080
Predicted Probability of Outcome, with 95% Confidence Limits... Predicted Probability of Outcome, with 95% Confidence Limits...
X Y Prab w -- High X Y Prob Low -- High
22,0000  22.0000 0 0.0347 0.0330 0.0366 26.0000  3.0000 @  ©0.0485 0.0453 0.0519
55.0000  45.0000 1 e.0421 ©.0404 0.0438 28.0000  5.0000 1 e.0504 0.0470 0.0541
27 . 6800 54.0000 e 8.8373 8.8356 @.83908 3.0000 11.0000 ] 09.0359 0.0346 9.0373
94,0000  18.0600 0 0.0481 0.0434 0.0533 25.6000  19.0000 @  ©8.8517 0.0483 0.0552
35.0000  32.0000 ©  0.0375 ©.0362 0.0387 6.0000  4.0000 e  0.0363 0.0350 0.0376
46.0000  44.0000 0 0.0401 0.0389 0.0414 26.0000  5.0000 o 0.0497 0.0467 0.0528
33. 0000 23.0000 L] 08.8366 8.e351 @.0382 6.0000 4.0000 ] 0.08363 0.08350 0.08376
77.0000  49.0000 0 0.0066 0.0435 0.0499 4.0000  20.0000 @  ©.0381 0.0360 6.0404
18.0000  23.0000 0 0.0342 9.0323 0.0361 7.0000  9.0000 o 0.0377 0.0366 0.0389
60 . eeee 60.0000 e 8.8438 8.8415 @.08463 12.0000 3.0000 -] 09.0395 ©.0380 9.0410
51,0000  22.0600 o 0.0397 0.0379 0.0416 7.0000  10.0000 e  0.0379 0.0368 0.0391
30.0000  45.0000 0 0.0373 ©.0360 0.0387 7.0000  15.0000 e  ©0.0389 0.0374 0.0405
41. 0000 46.0000 1] 9.8393 0.0381 @.0406 8.0000 4.0000 ] 8.0374 ©9.0361 9.8387
54. 0000 24.0000 L] 0.8404 0.0386 0.0423 15.0000 1.0000 ] 0.0408 9.0389 0.0428
31,0000  47.0000 0 0.0376 ©.0363 0.0390 3.6000  16.0000 @  ©.0368 6.8351 6.0386
56.0000  19.0000 0 0.0405 ©.0383 0.0427 4.0000  6.0000 @  ©.0356 0.0343 0.0369
47 . eeee 21.8000 e 8.8389 8.e372 @.0408 4.0000 17.0000 -] 09.09376 ©9.0358 9.0394
17,0000  37.0600 1 0.0347 0.0330 0.0365 13.0000  7.0000 1 6.e4e8 0.0395 0.0422
18.0000  45.0000 ©  0.0355 ©.0337 0.0373 12.6000  3.0000 @  0.8395 0.0380 0.0418
53.0000  19.0000 [} 0.8399 08.0379 0.0420 1.0000 ©.0000 ] 0.0330 0.0314 0.0347
17. 0000 39.0000 1 0.8348 8.0331 0.0366 16.0000 21.0000 1 0.0457 09.0432 9.0484
57.0000  46.0000 0 0.0423 ©.0406 0.0441 5.6000  17.0000 e  0.0381 0.0364 0.0400
32.0000  45.0000 1 0.0378 0.0365 0.0392 6.0000  10.0000 1 0.0374 0.0362 0.0386
22. 6800 36.0000 e 8.8355 8.e340 8.8371 7.0000 0.0000 e 8.8361 8.8345 8.08378
Variable Avg sD Variable Avg sD
1 0.4593  ©,4983 1 0.0115  0.1068
2 0.4593  ©.4983 2 0.0115  0.1068
Tteration History... Iteration History.
-2 Log Likelihood = 35626.9351 (Null Model) -2 Log Likelihood = 35626.9351 (Mull Model)
-2 Log Likelihood = 35689.7136 -2 Log Likelihood = 35483.9862
2 Log Likelihood = 35583.2104 -2 Log Likelihood = 35323.1273
-2 Log Likelihood = 35559.8177 2 Log Likelihood = 35229.7609
2 Log Likelihood = 35543,9667 -2 Log Likelihood = 35190.8732
-2 Log Likelihood = 35537.5000 -2 Log Likelihood = 35177.1533
2 Log Likelihood = 35535.6568 -2 Log Likelihood = 35174.0857
-2 Log Likelihood = 35535.3321 -2 Log Likelihood = 35173.6037
-2 Log Likelihood = 35535,3010 -2 Log Likelihood = 35173.5603
-2 Log Likelihood = 35535.2997 -2 Log Likelihood = 35173.5586
-2 Log Likelihood = 35535.2997 -2 Log Likelihood = 35173.5586
-2 Log Likelihood = 35535.2997 (Converged) -2 Log Likelihood = 35173.5586 (Converged)
Overall Model Fit... Overall Model Fit...
Chi Square=  91.6354; df=2; p= 0.0000 Chi Square= 453.3765; df=2; p= ©.0800
Coafficients, Standard Errors, Odds Ratlos, and 95% Confidence Limits... Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coaff. StdErr P 0. Low -- High Variable Coeff. StdErr P 0.R. -- High
1 -0.0087  0.0316  0.7831 ©.9913  0.9318  1.0547 1 1.5554  0.8794  ©.0000 4.7369  4.0539  5,5349
2 -0.3054  0.0322  ©.0000 0.7368  ©.6917  ©.7849 2 1.2967  0.0865  ©.0000 3.6573  3.0869  4.3331
Intercept  -3.0777  0.0245  ©.0000 Intercept  -3.2767  0.0164  0.0000
Predicted Probabllity of Outcome, with 95% Confidence Limits.. Predicted Probability of Outcome, with 95% Confidence Limits...
X Prob Low -- High x ¥ Prob Low -- High
0.0000  ©.0000 o 0.0440 0.0421 0.0461 0.0000  0.0000 0 0.0364 0.0353 0.0375
@.0000 1.60000 1 8.8328 8.8311 0.8347 a.e000 0.0000 1 8.8364 8.8353 8.837s
1.0000  0.0000 o  0.0437 0.0415 0.0459 1.0000  0.0000 o 0.1517 8.1331 0.1724
0.0000  0.0000 o  0.0440 0.0421 0.0461 ©.0000  0.0000 6  0.036d 0.0353 0.8375
0.0000  ©.0000 o 0.0440 0.0421 0.0461 0.0000  0.0000 0 0.0364 0.0353 0.0375
1.0000 0. 0000 e 8.08437 8.08415 08.8459 a.e000 0.0000 e 8.8364 8.8353 8.837s
1.0000  1.0000 e  0.0326 0.0307 0.0345 0.0000  0.0000 0 0.0364 8.0353 0.0375
0.0000  ©.0000 o  0.0440 0.0421 0.0461 ©.0000  0.0000 o  0.0364 0.0353 0.8375
1.0000  1.0000 o 0.0326 ©.0307 0.0345 0.0000  0.0000 6 0.0364 0.0353 0.0375
@.0000 . 0000 e 8.08448 8.08421 0.8461 a.e000 0.0000 e 8.8364 8.8353 8.8375
©.0000  1.0000 e  0.0328 0.0311 0.0347 0.0000  0.0000 6 0.0364 8.0353 0.0375
1.0000  1.0000 o  0.0326 0.0307 0.0345 ©.0000  0.0000 0 0.0364 0.0353 0.0375
1.0000  ©.0000 o 0.0437 ©.0415 6.0459 ©.0000  0.0000 0 0.0364 0.0353 0.0375
@.0000 0. 6000 e 8.08448 8.8421 08.8461 0.e000 0.0000 e 8.8364 8.8353 8.8375
8.0000 0. 0000 2] 9.0440 9.0421 0.0461 a_ooea @.0000 e 0.0364 8.8353 08.8375
0.0000  1.0000 o  0.0328 0.0311 0.0347 ©.0000  0.0000 o 0.036d 0.0353 0.0375
1.0000  1.0000 o 0.0326 0.0307 6.0345 0.0000  0.0000 0 0.0364 0.0353 0.0375
@.0000 .0000 1 8.0440 8.0421 08.8461 0.0000 0.0000 1 8.8364 8.8353 8.8375
1.0000 1.e000 e 0.8326 0.0307 8.834s5 a.0000 00008 ] 0.0364 @.8353 08.8375
1.6000  ©.0000 o 0.0437 0.0415 0.0459 ©.0000  0.0000 o 0.0364 0.0353 0.0375
1.0000  1.0000 1 0.0326 ©.0307 6.0345 0.0000  0.0000 1 0.0364 0.0353 0.0375
@.0000 1.6000 e 8.08328 8.0311 0.8347 0.0000 0.0000 e 8.8364 8.0353 8.8375
1.0000  1.0000 1 0.0326 ©.0307 6.0345 0.0000  0.0000 1 0.0364 0.0353 0.0375
@.0000 1.60000 e 9.08328 8.0311 0.8347 0.0000 0.0000 e 0.8364 8.8353 8.8375
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Figure 23 - Results for Year 2009 obtained from Logistic Regression Calculator
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Variable Avg sD
1 39.6511  17.0862
2 39.6511  17.0862

Iteration History.
-2 Log Likelihood - 37803.7947 (Null Model)
-2 Log Likelihood = 37796.6759
-2 Log Likelihood = 37785.8842
-2 Log Likelihood = 37776.8416
-2 Log Likelihood = 37770.1126
-2 Log Likelihood - 37767.6422
-2 Log Likelihood = 37766.9575
-2 Log Likelihood - 37766.8396
-2 Log Likelihood = 37766.8285
-2 Log Likelihood - 37766.8280
-2 Log Likelihood = 37766.8280
-2 Log Likelihood - 37766.8288 (Converged)

Overall Model Fit

Chi Square=  36.9667; df-2; p-  ©.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Low -- i
1.0028
1.08009

Variable Coaff. StdErr p
1 0.0045  0.0009  ©.0000 1.0045
©.0027  0.0009  ©.0027 1.0027
Intercept -3.5021  0.8516  0.6000

Predicted Probability of Outcome, with 95% Confidence Limits...

High

1.0044

Variable Avg sD
1 8.7002 6.1938
2 8.7002  6.1938

Tteration History.
-2 Log Likelihood = 37803.7947 (Null Model)
-2 Log Likelihood = 37764.0971
-2 Log Likelihood = 37707.008080
-2 Log Likelihood = 37662.1975
-2 Log Likelihood = 37639.5445
-2 Log Likelihood = 37631.4825
-2 Log Likelihood = 37629.4584
-2 Log Likelihood = 37629.1285
-2 Log Likelihood = 37629.0981
-2 Log Likelihood = 37629.0969
-2 Log Likelihood = 37629.0969
-2 Log Likelihood = 37629.0969 (Converged)

Overall Model Fit.

Chi Square= 174.6978; df=2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
0.R.

Variable Coeff.  StdErr B -~ High
1 9.0224 9.0019 ©.0000 1.0227 1.e189 1.8265
2 8.8149 8.0021 0.0000 1.015@ 1.0109 1.0191
Intercept -3.5534 0.0300 0.0000

Predicted Probability of Outcome, with 95X Confidence Limits...
X ¥ Pro

X Prob Low -- High b Low Hif

41.0000  33.0000 o  0.0381 0.0369 0.0393 17.0000  7.0000 0 0.0445 0.0427 0.6463
42,0000 39,0000 o 0.0388 0.0377 0.0400 5.0000  8.0000 e 0.ea43 e.e337 9.81360
61.0000  59.0000 o  0.044d 0.0421 0.0468 0.0000  19.0000 0 0.0366 0.0345 0.0389
72.0000  52.0000 0 0.0457 0.0430 0.0486 1.0000  9.0000 e e.0324 e.e3e ©.2338
36.0000 16.0000 ) 8.8357 8.8339 8.8375 2.0000 13.0000 e 8.8351 8.8336 8.8366
56.0000  63.0000 o ©0.0439 0.0416 0.0262 17.0000  26.0000 0 0.9582 0.0541 0.0626
50.0000  48.0000 ©  0.0412 0.0398 0.0426 9.0000  5.0000 e 0.0364 0.0352 0.0376
65.0000  48.0000 0 0.0439 9.0418 0.0462 4.0000  11.0000 0 0.0356 0.0343 0.0369
17.0000  46.0000 2 0.0355 0.0337 0.0373 7.e000 2.e000 8 0.e334 8.0320 8.0348
27.0000 27.0000 L] 9.8353 8.08338 8.0368 5.0000 4.0000 ] 8.8329 8.0316 9.8342
43.0000 42,0000 [} ©.0393 0.0382 ©.0405 6.0000  10.0000 L} 0.0366 0.0355 ©.0378
42.0000  23.0000 o 0.0373 0.0358 6.0389 6.0000  10.0000 @  8.0366 0.8355 0.0378
19.0000  27.0000 1 0.0341 0.0324 0.0358 0.0000  13.0000 1 0.0336 0.0320 0.0352
39.0000 18. 0000 L] 8.8363 8.8347 8.08381 9.0000 16.0000 ] 9.0426 8.e410 09.0443
18.0000 38,0000 00,0349 0.0333 0.0366 3.0000  4.0000 e 0.0315 0.0302 0.0328
26.0000  22.0000 o 0.0347 0.8331 0.0364 2.0000  10.6000 e  0.0336 0.0323 0.0350
51.0000  33.0000 0 0.0398 0.0384 0.0412 15.0000  14.0000 o 8.0471 0.0453 0.0489
79.0000 53.0000 e 8.8473 8.8a40 8.8587 14.0000 15.0000 ] 9.0467 @.e450 0.0486
66.0000 68 . 0000 L] 0.0464 0.0434 8.0496 11.0008 6.0000 e 8.8385 8.8373 8.8398
35.0000  32.0000 o 0.0370 0.0358 0.0383 11.0000  27.0000 o 0.0520 ©.0483 0.0559
22.0000  6O.0000 1 0.0376 0.0356 0.0397 32,8000  9.0000 1 e.0629 0.0579 0.0683
27.0000  42.6000 ©  ©0.0367 0.0353 0.0381 7.0000  2.0000 0 0.0334 0.0320 0.0348
18.0000 16. 0000 1 @.e330 8.e310 8.08351 19. 0000 9.0008 1 a.ea77 8.0457 8.8499
36.0000  16.0000 ®  ©0.0357 0.0339 0.0375 2.0000  15.0000 o 8.0361 0.0345 0.0378

Variable Avg sb Variable Avg s
1 8.4599 8.4984 1 9.0102 8.1005
2 0.4599 0.4984 2 9.0102 8.1005

Tteration History...
-2 Log Likelihood = 37883.7947 (Null Model)
2 Log Likelihood = 37786.9923
-2 Log Likelihood = 37761.1409
-2 Log Likelihood = 37737.5683
-2 Log Likelihood = 37722.9848
-2 Log Likelihood = 37716.6273
-2 Log Likelihood - 37714.8405
-2 Log Likelihood = 37714.5263
-2 Log Likelihood - 37714.4962
-2 Log Likelihood = 37714.4950
-2 Log Likelihood - 37714.4950
-2 Log Likelihood = 377144958 (Converged)

Overall Model Fit..

Chi Square- 80.2997; df-2; p-  ©.0000

Coefficlents, Standard Errors, Odds Raties, and 95% Confidence Limits.
o :

Variable Coeff. StdErr p Low High
1 -0.0557  0.0307 0.0700 0.9458  ©.8905  1.0046
-0.2855  ©.0313 8.0000 ©.7517  ©.707@  ©.7991
Intercept -3.0663  0.0237 8.0000

Predicted Probability of Outcome, with 95% Confidence Limits...
¥ Prob

ow Hi,
0.0000 0. 0008 ] 0.0445 0.0426
©.0080  ©.0000 ®  ©0.0445 0.0426
0. 0000 0. 0008 ] 0.0445 0.0426
©.0000  0.0000 o 0.0445 0.0426
1.0000 0. 0000 ] 0.0422 0. 0402
1.0080  0.0000 o 0.0422 0.0402
0. 0000 0. 0000 C] 0.0445 0.0426
©.0000  0.0000 o 0.0445 0.0426
1.0000  0.0000 0 0.0422 0.0402
1.0080  0.0000 o 0.0422 0.0402
1.0000  1.0000 e e.0321 0.0303
1.0000  1.0000 e  0.e3z21 0.0303
0.0000  0.0000 1 0.0445 0.0426
0.0000  1.0000 @  0.0338 0.0321
1.0000  0.0000 e 0.0422 0.0402
1.0000  0.0000 o 0.0422 0.0402
©.0000  ©.0000 o 0.0445 0.0426
0.0000  0.0000 o 0.0445 0.0426
©.0000  0.0000 8 0.0445 8.0426
0.0000  0.0000 @ 0.0445 0.0426
©.0000  ©.0000 1 0.8445 0.0426
0. 0000 0. 0008 ] 0.0445 0.08426
©.0000  0.0000 1 8.e445 0.0426
0.0000 1.0000 ] 0.0338 0.8321

LR R F- RN R R

.0465
L8465
0485
L0465
.0443
.0443
0465
L0465
0443
0443
L0339
@339
L0465
L0357
L0443
0443
L0465
L0465
L8465
L0465
L0465
.0465
0465
.0357
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Iteration History...

-2 Log Likelihood - 37803.7947 (Mull Model)
-2 Log Likelihood = 37652.8434

-2 Log Likellhood - 37485.4588

-2 Log Likelihood = 373905152

-2 Log Likelihood - 37350.4954

-2 Log Likelihood = 37337.4875

-2 Log Likelihood = 37334.4861

-2 Log Likellhood = 37333.9228

-2 Log Likelihood = 37333,8793

-2 Log Likelihood - 37333.8776

-2 Log Likelihood = 37333.8776

-2 Log Likelihood = 37333.8776 (Converged)

Overall Model Fit..

Chi Square- 469.9171; df=2; 0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits
oeff p R

Variable StdErr -~ High
1 1.6619 09.8792 0.0000 5.2695 4.5119 6.1544
1.2852 0.0897 0.0000 3.6156 3.0325 4.3107
Intercept -3.2748 8.0159 a.0000

Predicted Probability of Outcome, with 95% Confidence Limits...

Prob Low -- High

0.08000 0.0000 L} 0.0364 0.9354 0.9376
0.0000  ©.0000 o  0.0364 0.0354 0.0376
0.0000  ©.0000 o  0.0364 0.0354 0.0376
0.0000 0. 0000 e 8.0364 9.0354 8.8376
0.0000 8. 8800 e 8.8364 8.8354 8.8376
0.0000  ©.0000 ®  0.0364 0.0354 0.0376
0.0000  ©.0000 o  0.0364 0.0354 0.0376
0.0000  ©.0000 o  0.0364 0.0354 0.0376
0.0000 0. 6000 e 8.8364 8.8354 8.8376
0.0000 0. 0000 e 8.8364 8.8354 0.8376
0.0000  ©.0000 0  0.0364 0.0354 0.0376
0.0000  ©.0000 o  0.0364 0.0354 0.0376
0.0000  ©.0000 1 0.0364 0.0354 0.0376
0.0000 8. ee00 e 8.8364 8.8354 8.8376
0.0000 0. 0000 e 0.8364 8.8354 0.8376
0.0000  ©.0000 @  0.0364 0.0354 0.0376
0.0000  ©.0000 o  0.0364 0.0354 0.0376
0.0000  ©.0000 0 0.0364 0.0354 0.0376
0.0800 8. eee0 e 8.8364 8.8354 8.8376
0.0000 0. 0000 e 0.0364 0.8354 09.8376
0.0000  ©.0000 1 0.0364 0.0354 0.0376
0.0000  ©.0000 o  0.0364 0.0354 0.0376
0.0000 0. 0000 1 9.0364 9.8354 0.8376
0.0000 8. eee0 e 8.8364 8.8354 8.8376
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Figure 24 - Results for Year 2010 obtained from Logistic Regression Calculator
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Variable Avy si Variable Avg 50
1 39,8171 17.1500 9.1177  7.1522
2 39.8171  17.1500 2 9.1177  7.1522
Tteration History... Tteration History...
-2 Log Likelihood = 38867.3235 (Null Model) -2 Log Likelihood = 38867.3235 (Null Model)
-2 Log Likelihood = 38851.8659 2 Log Likelihood = 38834.6631
-2 Log Likelihood - 38826.2920 -2 Log Likelihood - 38788.7567
-2 Log Likelihood = 38804.1375 -2 Log Likelihood = 38753.9874
-2 Log Likelihood = 38790.7485 -2 Log Likelihood = 38736.9549
-2 Log Likelihood - 38785.1932 -2 Log Likelihood = 38731.1015
-2 Log Likelihood = 38783.6576 -2 Log Likelihood = 38729.6881
-2 Log Likelihood - 38783.3936 -2 Log Likelihood = 38729.4648
-2 Log Likelihood = 38783.3686 -2 Log Likelihood = 38729.4446
-2 Log Likelihood = 38783.3676 -2 Log Likelihood = 38729.4438
-2 Log Likelihood - 38783.3676 -2 Log Likelihood - 38729.4438
-2 Log Likelihood = 38783.3676 (Converged) -2 Log Likelihood = 38729.4438 (Converged)
Overall Model Fit... Overall Model Fit...
Chi Square=  83.9560; df=2; p= ©.0000 Chi Square= 137.8797; df=2; p= 0.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits... Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff,  StdErr P 0.R. Low -~ High Variable eff.  StdErr p 0.R. - High
1 ©.8064  ©.0009  0.0000 1.0864  1.0047  1.8081 ©.0158  0.0015  0.0000 1.0159  1.0128  1.8189
2 0.0044  ©0.0009  ©.0000 1.0044  1.0027  1.0061 2 0.0118  ©.0016  ©0.0000 1.8119  1.8086  1.0152
Intercept  -3.6772  0.513  ©.0000 Intercept — -3.5023  ©.0264  0.0000
Predicted Probability of Outcome, with 95% Confidence Limits... Predicted Probability of Outcome, with 95% Confidence Limits...
x b Low -- High X ¥ Prob ow -~ High
46,0000  25.0000 @ 0.0365 0.0350 0.0379 16.0000  10.0000 e  ©.0382 0.0371 0.8393
37.0000 62,6000 @ 0.0404 0.0386 0.0422 9.0000  4.0000 o 0.0351 0.0339 0.0363
82.0000  27.0000 o 0.0458 0.8425 0.0494 6.0000  5.0000 0 9.0339 0.0328 6.0351
62,0000  37.0000 8 0.0423 0.0405 0.0442 11.0080 105.0008 e  e.1103 0.0834 .1445
54.0000  60.0060 0 0.04a4 0.0424 0.0465 9.0000  8.0000 0 0.0368 0.0357 0.0378
24,0000  31.0000 o 0.0327 0.0313 0.0341 16.0000  21.0000 0 9.0473 0.0452 6.0496
79.0000  31.0000 [} 0.0458 0.0427 ©.0490 13.0000 18.0000 [} 0.8437 8.8421 8.08455
19.0000  38.0000 e ©.e326 0.8312 0.0342 18.0000  5.0000 0 0.0407 0.0391 0.0424
34,0000  76.0000 o 0.0420 0.0394 0.0449 15.0000  16.0000 0 ©0.0441 0.0425 6.0457
36.0000  51.0000 o 0.0383 6.0370 ©.0396 21.0000  8.0000 0 B.0441 0.0422 0.0460
62.0000  22.0000 e 8.0397 0.8376 0.0419 7.6000  9.0000 0 0.0361 0.0350 0.0372
41,0000 18,0000 o 0.0343 0.0327 0.0360 6.0000 12.0000 0 ©0.0368 0.0356 6.8379
39.0000  25.06000 @ 0.0349 6.0336 0.0363 5.0000  17.0000 o 0.0383 0.0368 0.0399
40,0000  62.0000 @ 0.0411 0.0393 0.0438 12.0000  23.0000 o  0.0456 0.0434 8.0479
21,0000 42,0000 o 0.0336 0.0322 0.0351 12.0000  4.0800 o ©0.0368 0.0355 0.0380
39.0000  60.0000 @ 0.0d85 0.0388 0.0423 4.0000  16.0000 0 0.0373 0.0359 0.0388
31.0000  30.0000 @ 0.0340 0.0327 0.0353 14.0000  14.0000 o  0.0824 0.0411 8.0439
54,0000  33.0000 a8 0.039 0.0382 0.0411 9.0000  9.0000 o 8.0372 0.0361 0.0383
35.0000  28.0000 o 0.0345 0.0333 0.0358 6.0000  4.0000 0 0.0336 0.0324 0.0348
64.0000  24.0000 [} 0.0405 0.0384 ©.0428 7.0000  23.0000 [} ©.0423 8.08482 0.0445
18.0000  39.0000 e 0.0326 0.0311 0.0342 9.0000  8.0000 o 0.0%8 0.0357 0.0378
48,0000  66.0000 o 0.0439 0.0418 0.0461 13.0000  6.0000 o  0.0382 0.0370 0.0394
57.0000  68.0000 @ 0.0468 0.0442 0.0495 1.0000  3.0000 o  0.0307 0.0294 0.0321
81.0000  58.0000 @ 8.6519 0.6482 ©.8558 2.0000 11.0000 ] 09.0342 0.0329 0.0355
Variable Avg sD Variable Avg sSD
1 0.4661  ©.4989 1 0.0109  0.1041
2 8.4661 ©.4989 2 0.0109 0.1041
Tteration History... Iteration History.
-2 Log Likelihood - 38867.3235 (Null Model) -2 Log Likelihood = 38867.3235 (Null Model)
2 Log Likelihood = 38851,7857 -2 Log Likelihood = 38653.4605
-2 Log Likelihood = 38827.8889 -2 Log Likelihood - 38426.6654
-2 Log Likelihood - 38806.1083 -2 Log Likelihood = 38301.2056
-2 Log Likelihood = 38792.5868 -2 Log Likelihood = 38248.7337
-2 Log Likelihood - 38786.8047 -2 Log Likelihood = 38231.6497
-2 Log Likelihaod = 38785.1612 -2 Log Likelihood - 38227.5873
-2 Log Likelihood = 38784.8726 -2 Log Likelihood = 38226.9481
-2 Log Likelihood - 38784.8450 -2 Log Likelihood - 38226.8905
-2 Log Likelihood = 38784.8438 2 Log Likelihood = 382268882
-2 Log Likelihood - 38784.8438 -2 Log Likelihood = 38226.8881
-2 Log Likelihood = 38784.8438 (Converged) -2 Log Likelihood - 38226.8881
-2 Log Likelihood = 38226.8881 (Converged)
Overall Model Fit..
Chi Square= 82.4797; df=2; p=  0.0000 Overall Model Fit...
Chi Square- 640.4354; df-2; p-  0.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits.
Variable Coeff StdEre b 0.R Low -- High Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits.
1 -0.0008  ©0,0303  0,9793 ©,9992  0.9416  1,0603 Variable Coeff.  StdErr P Low -- High
2 -0.2775  ©.0308  0.0000 0.7577  ©.7133  ©.8048 1 1.7623  0.0736  ©.0000 5.8258  5.0433  6.729
Intercept  -3.1187  ©.0239  0.0000 1.4621  0.0810  ©.0000 4.3152  3.6615  5.0578
Intercept  -3.3157  ©0.8158  0.8000
Predicted Probability of Outcome, with 95% Confidence Limits
X Prob Low -- High Predicted Probability of Outcome, with 95% Confidence Limits...
0.0000  0.0000 o  0.0423 0.8405 ©.0443 b Low -- High
0.0000  0.0000 o 0.0423 6.0405 0.0443 ©.0000  ©.0000 e  0.0350 ©.8340 0.0361
©.8000  0.0000 ©  0.0423 ©.0405 0.0443 ©.0000  ©.0000 o 0.0350 0.0340 0.0361
©.0000  0.0000 o  0.0423 0.0405 0.0443 ©.0000  ©.0000 ®  0.0350 0.8340 0.0361
1.0000  0.0000 0 0.0423 0.0403 0.0444 ©.0000  ©0.0000 e  0.0350 0.0340 0.0361
©.0000  0.0000 o  0.0423 ©.8405 ©.6443 1.6000  0.0000 0 0.1746 0.1552 0.1959
6.0000  1.0000 0 0.0324 0.0307 0.0342 1.0000  ©.0000 0 0.1746 0.1552 0.1959
0.0000  1.0000 o 0.0324 0.0307 0.0342 1.6000  0.0000 0 0.1746 0.1552 ©.1959
1.0000  0.0000 o 0.0423 0.0403 ©.0444 1.0000  ©.0000 e  0.1746 8.1552 0.1959
0.0000  0.0000 ©  0.0423 ©.0405 0.0443 0.0000  0.0000 o 0.0350 0.0340 0.0361
©.0000  1.0000 @  0.0324 0.0307 0.0342 0.0000  ©0.0000 o  0.0350 0.0340 0.0361
0.0000  0.0000 00,0423 0.0405 0.0443 ©.0000  0.0000 0 0.0350 0.0340 0.0361
0.0000  1.0000 0 0.0324 0.0307 0.0342 ©.0000  ©.0000 e  0.0350 0.8340 0.0361
0.0000  0.0000 o 0.0423 9.0405 0.0443 0.0000  0.0000 6 0.0350 0.0340 0.0361
©.0000  1.0000 ©  0.0324 ©.0307 0.0342 0.0000  ©0.0000 o  0.0350 0.0340 0.0361
©.0000  1.0000 o  0.0324 0.0307 0.0342 ©.0000  ©.0000 o  0.0350 0.0340 0.0361
0.0000  1.0000 00,0324 0.0307 0.0342 ©.0000  ©.0000 e  0.0350 0.8340 0.0361
0.0000  1.0000 o 0.0324 0.0307 0.0342 ©.0000  0.0000 e  0.0350 0.0340 0.0361
0.0000  1.0000 0 0.0324 0.0307 0.0342 1.6000  ©.0000 0 0.1746 0.1552 0.1959
©.8000  0.0000 ©  0.0423 ©.0405 0.0443 ©.0000  ©.0000 o  0.0350 0.0340 0.0361
1.0000  0.0000 o  0.0423 0.0403 0.0434 ©.0000  0.0000 0 0.0350 0.0340 0.0361
0.0000  1.0000 0 0.0324 0.0307 0.0342 ©.0000  ©.0000 e  0.0350 0.0340 0.0361
0.0000  0.0000 o  0.0423 0.0405 ©.0443 0.0000  1.0000 o 8.1355 0.1182 0.1548
1.0000  1.0000 0 0.0324 0.0307 0.0342 0.0000  ©0.0000 o  0.0350 0.0340 0.0361

DRIVER GENDER

DRIVER IMPAIRMENT

Figure 25 - Results for Year 2011 obtained from Logistic Regression Calculator
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Variable Avg sD
1 40.0709  17.2418
2 40.0789  17.2418

Tteration History...

2 Log Likelihood = .8013 (Null Model)

-2 Log Likelihood = 7490
-2 Log Likelihood = .3556
-2 Log Likelihood = .8602
-2 Log Likelihood = L8578
-2 Log Likelihocod = .6958
-2 Log Likelihood = .5433
-2 Log Likelihood = L3450
-2 Log Likelihood = .3262
-2 Log Likelihood = 3254
-2 Log Likelihood = 3254

-2 Log Likelihood = .3254 (Converged)
Overall Model F.

it...
Chi Square=  62.4759; p=  ©.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...

Variable Coeff. StdErr P .R. Low
1 ©.0053  ©.0008  ©.0000 1.0053  1.00
2 ©.0026  ©.0008  ©0.0006 1.0826  1.00
Intercept -3.6287 9.0453 0. 0000

8
11

Predicted Probability of Outcome, with 95% Confidence Limits...

X Prob Low -- High

73.0000 26.0000 1 0.0405 @.8383 ]
37.0000 26.0000 ] 9.9337 0.0326 ]
60.6000  89.0000 0 0.0443 0.0411 o
39.0000 66.0000 ] 8.0376 8.08360 ]
24,0000 50.0000 ] 9.09335 09.0322 -]
32,0000  44.0000 0 0.0343 0.0334 )
18.0000 49_0000 ] 0.0324 @.8310 ]
19.0000 29.0000 =] 9.0309 0.0296 -]
34.0000 63.0000 e 8.8364 @.8349 e
26.0000 25. 0000 ] 0.0318 a.e385 ]
76.0000 33.0000 ] ©9.0418 0.0395 -]
26.0000 20.0000 e 8.8314 a.0300 e
29.6000  27.0000 o 0.0324 0.0312 e
22.0000 21.0000 ] ©9.0308 09.0294 -]
23. 0000 19. 60000 e 8.8308 @.0294 e
32.0000  46.0000 0 0.0345 0.0335 e
57.0000 42.0000 ] 8.8388 8.8376 e
47.0000 21.0000 ] 9.8350 @.8337 ]
64.0000  51.0000 o 0.0412 0.0395 @
50. 0000 56.0000 e 8.8388 @.e375 e
49,0000 38.0000 ] 0.08369 @8.8359 ]
54.6000  20.0000 o 0.0362 0.0347 e
52.0000 33.0000 ] 8.8370 8.8359 e
49,0000 23, 00 -] 9.93 9.0342 ]

DRIVER AGE

0428

.0348
0479

0393

.0348
0354

0338

0323
L0380

0331

0328

08336

0323
L0323
8356

0401

L0364
0429

0402

0379
.0378

0382

L0369

High
1.0068
1.0041

Variable Avg D
9.3345 7.0337
2 9.3345 7.8337

Iteration History...

-2 Log Likelihood = 50757.8013 (Null Model)
-2 Log Likelihood - 50718.3391

-2 Log Likelihood = 586623553

-2 Log Likelihood = 50619.2962

-2 Log Likelihood - 58597.9266

-2 Log Likelihood = 585905359

-2 Log Likelihood - 50588.7475

-2 Log Likelihood = 58588.4648

-2 Log Likelihood = 50588.4393

-2 Log Likelihood - 50588.4383

-2 Log Likelihood = 58588.4383

-2 Log Likelihood = 50588.4383 (Converged)

Overall Model Fit...
Chi Square- 169.3631; df-2; p-

8.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...

Variable Coeff. StdErr p 0.R. ow -- High

1 0.0173 0.0014 0.0000 1.0174 1.0147 1.6202
2 0.0099  0.0016  ©0.0000 1.0099  1.0068  1.0130

Intercept -3.5628  0.0244  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits.
X Y Prab Low -- High
8.0000  14.0000 1 0.0360 0.0350 0.0371
8.00080  3.0000 e  0.0325 0.0314 8.8335
6. 0000 $.0000 a 0.8329 0.08320 08,8339
9.0000  2.0000 @ 0.0327 0.0316 0.0338
19,6000  4.0000 @ 0.0393 0.0379 8.0409
12.0000  1.0000 o 0.0340 0.0328 8.0353
3.0000 17.0000 @ 0.0341 0.0328 2.0355
26.0000  15.0000 a 0.0490 0. 0467 0.8514
1.0000  15.0000 e 0.0324 0.0311 8.0337
20,0000  7.0000 @ 0.0412 0.0397 8.0427
8.0000 12.0000 a 0.8354 0.8344 0.8363
4.0080  15.0000 e 0.0340 0.0329 8.0352
11.0000  13.0000 @ 0.8375 0.08365 08.08385
1.0000 15.0000 @ 0.0324 0.0311 0.0337
4.0000  16.0000 8 0.0344 0.0332 8.0356
7.0000  10.0000 L] 0.8341 0.8332 0.0350
2.0000  2.0000 @ 0.0291 0.0279 2.0303
13.0000  11.0000 a 0.8381 8.8371 08.8391
14.0000  5.0000 o 0.0366 0.0354 8.0377
5.0000  9.0000 @ 0.0327 0.0318 8.0336
36.0000 4.0000 a 0.8521 0.0484 0.8568
4.0000  15.0000 @ 0.0340 0.0329 0.0352
14,0000  8.0000 @ 0.0376 0.0366 8.0387
2.0000  7.0000 o 0.0305 0.0295 8.0316

VEHICLE AGE

Variable Avg sD
1 0.4662 ©.4989
2 0.4662  ©.4989

Tteration History...

-2 Log Likelihood = 50757.8013 (Null Model)
-2 Log Likelihood = 508743.7201

-2 Log Likelihood = 50722.0714

-2 Log Likelihood = 58702.3603

-2 Log Likellhood = 50690.1496

-2 Log Likelihood = 50684.9450

-2 Log Likelihood - 50683.4713

-2 Log Likelihood = 50683.2134

-2 Log Likelihood = 50683.1887

-2 Log Likelihood = 50683.1877

-2 Log Likelihood - 50683.1877

-2 Log Likelihood = 50683.1877

-2 Log Likelihood = 50683.1877 (Converged)

Overall Model Fit.

Chi Square=  74.6136; df=2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...

Variable Coeff. StdErr .R. Low --
1 -8.0128  ©.0267  ©.6302 ©.9873  ©.9378
2 -0.2311  ©.0270  0.6000 0.7937  ©.7528
Intercept -3.1911  ©.0211  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits.
¥ Prol o High

X b

1.0600  1.0000 1 e.e312 0.0298 a.
1.0000  ©6.0000 0 0.0390 0.0374 0.
©.0000  ©.0000 @ 0.0395 ©.0380 o,
0.0000  ©.0000 o 0.0395 0.0380 0
1.0600  1.0000 e 8.0312 9.0298 0.
1.0000  ©.0000 0 0.0390 0.0374 0.
©.0000  ©.0000 @ 0.0395 ©.0380 a.
0.0000  1.0000 0 0.0316 0.0302 0
©.0000  0.0000 e 9.0395 0.0380 a.
1.0000  1.0000 0 0.0312 0.0298 a.
©.0000  1.0000 @  0.0316 0.0302 a.
0.0000  1.0000 o 0.0316 0.0302 0
1.0600  0.0000 e ©0.0390 9.0374 0.
0.0000  0.0000 0 0.0395 0.0380 0.
1.0000  ©.0000 @  ©0.0390 0.0374 o,
1.0000  ©.0000 o  0.0390 0.0374 o
1.0600  0.0000 e ©0.0390 0.0374 a.
0.0000  1.0000 0 0.0316 0.0302 0.
©.0000  ©.0000 0 0.0395 ©.0380 o,
1.0000  ©.0000 e  0.0390 0.0374 o
©.0000  0.0000 0 ©8.0395 0.0380 0.
1.0000  1.0000 o 0.0312 0.0298 0.
0.0000  ©.0000 0 0.0395 ©.0380 o,

DRIVER GENDER

0327
0407
0411
0411
0327
0407
0411
0331
8411
0327
0331
0331
0407
0411
0407
0407
0407
0331
0411
0407
8411
0327
0411

High
1.8402
0.8368

Variable Avg sD
1 0.0107  0.1031
2 0.0107  ©.1031

Iteration History...

-2 Log Likelihood = 50757.8013 (Null Model)
-2 Log Likelihood = 50566.5999

-2 Log Likelihood 50353.5688

-2 Log Likelihood = 50231.1185

-2 Log Likelihood = 50179.5652

-2 Log Likelihood = 50162.8595

-2 Log Likelihood - 50158.9115

2 Log Likelihood - 50158.2931

-2 Log Likelihood = 50158.2375

-2 Log Likelihood = 50158.2353

-2 Log Likelihood = 50158,2353

-2 Log Likelihood = 50158.2353 (Converged)

Overall Model Fit...

Chi Square= 599.5661; df=2; p=  ©.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits.
]

Variable Coeff. StdErr Low -- Higl
1 1.5766  ©.0683  0.0000 4.8385  4.2326  5.5311
1.2658  ©.0759  ©0.0000 3.5460  3.0561  4.1144
Intercept -3.3599  0.0138  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits...

Prob Low -- High

0.0000  0.0000 1 0.033% 0.0327 0.0345
0.0000 . 0008 e 8.8336 8.8327 9.8345
0.0000  0.0000 o 0.033 0.0327 0.0345
0.0000  ©.0000 @ 0.033 0.0327 0.0345
0.0008 . 0008 e 8.8336 8.8327 8.8345
0.eeee 0. eee8 e 08.8336 8.8327 8.8345
0.0000  ©.0000 0 0.0336 0.0327 0.0345
0.0000  0.0000 o 0.033 0.0327 0.0345
0.0000  0.0000 o  0.033 0.0327 0.0345
0.0000  0.0000 @ 0.033 0.0327 0.0345
0.eeee 0. e0ee e 8.8336 8.8327 8.8345
0.ee00 0. ee00 e 0.8336 8.8327 8.8345
0.0000  ©.0000 0 0.0336 0.0327 0.0345
0.0000  0.0000 o  0.033 0.0327 0.0345
0.0000  0.0000 o  0.033 0.0327 0.0345
0.0000 . 0000 ) 0.90336 0.0327 9.0345
0.eeee 0. eeee e 8.8336 8.8327 8.8345
0.0ee00 0. 0ae00 e 0.8336 0.8327 0.8345
0.0000  0.0000 0 0.033 0.0327 0.0345
0.0000  0.0000 o 0.033 0.0327 0.0345
0.0000  0.0000 o  0.033 0.0327 0.0345
0.0000 . 0000 e 8.8336 0.8327 9.8345
0.eeee 0. ecee e 08.8336 8.8327 8.8345
0.0000 . 0000 2] 0.08336 0.8327 0.0345
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Figure 26 - Results for Year 2012 obtained from Logistic Regression Calculator
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Variable Avg SD
1 48.1795  17.2635
2 48.1795  17.2635

Iteration History...

-2 Log Likelihood = 52320.3511 (Null Model)
-2 Log Likelihood = 52294.6546

-2 Log Likelihood = 52255.5630

-2 Log Likelihood = 52228.7115

-2 Log Likelihood = 52199.7238

-2 Log Likelihood = 52191.0421

-2 Log Likelihood = 52188.6472

-2 Log Likelihood = 52188.2360

-2 Log Likelihood - 52188.1972

-2 Log Likelihood = 52188.1956

-2 Log Likelihood = 52188.1955

-2 Log Likelihood = 52188.1955 (Converged)

Overall Model Fit

Chi Square= 132.1555; df=2; p=  ©.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...

Variable Coeff.  StdErr P 0.R. Low -- High
1 8.e081 8.eea7 @.ee00 1.8081 1.e067 1.0896
2 0.0024  0.0008  ©.0014 1.0024  1.0009  1.0039

Intercept ~ -3.7488  0.0448  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits...
X v Prol High

Variable Avg S|
1 9.4447 6.8940
2 9.4447  6.8940

Iteration History...

-2 Log Likelihood = 52320.3511 (Null Model)
-2 Log Likelihood = 52279.0986

-2 Log Likelihood = 52219.7265

-2 Log Likelihood 52172.8843

-2 Log Likelihood = 52149.0746

-2 Log Likelihood = 52148.7077

-2 Log Likelihood = 52138.6612

-2 Log Likelihood = 52138.3353

-2 Log Likelihood 52138.3058

-2 Log Likelihood = 52138.32046

-2 Log Likelihood = 52138.3046

-2 Log Likelihood = 52138.3946 (Converged)

Overall Model Fit...

1.0149

Chi Square- 182.0465; df=2; p-  ©.0000
Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
Variable Coeff StdEre p 0.R Low --
1 0.0178  0.0014  ©.0000 1.0179  1.0151
2 0.0117  0.0016  ©.0000 1.0117  1.0086
Intercept -3.6065  ©.0250  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits...
X

b ow -~ Prob Low -- High
18.0000  23.0000 0 0.0280 0.0266 ©.0294 15.0000  6.0000 0 0.0366 0.0355 0.0378
19.0000  44.0000 o 0.0296 0.0284 0.0309 14.0080  5.0000 ®  0.0356 ©.0345 0.0367
42,0000  27.0000 0 0.0341 0.0330 0.0352 17.0000  1.0000 0 0.0358 0.0344 0.0373
18.0000  48.0000 @ 0.0297 ©.0284 0.0310 13. 0000 2.0000 @ 0.8338 08.8326 09.8351
73.0000  84.0000 ®  0.0094 0.0458 0.0533 16.0000  20.0000 0 0.0436 0.0418 0.0454
68,0000  57.0000 o 0.0847 0.0426 0.0469 12.0080  6.0000 0 0.0348 0.0338 0.0358
19.0000  26.0000 0 0.0284 ©.0271 0.0297 5.8000  9.0000 0 0.8319 0.0310 0.0328
21.0000  33.0000 ] 08.8293 0.0282 09.8305 15. 0000 8.0000 @ 0.0374 0.0364 0.0385
56.0000  32.0000 @ 0.0385 9.0372 9.0398 5.0000 5.0000 (] 0.0305 0.0295 ©.0315
52.0000  74.0000 0 0.0411 ©.0389 0.0433 25.0000  4.0000 0 0.0425 0.0404 0.0447
46.0000  21.0000 0 0.0347 0.0334 0.0360 11.0000  16.0000 o 0.0383 0.0371 ©.0394
59.0000  31.0000 o 0.0393 0.0379 0.0408 15.0000  10.0000 ©  0.0333 ©.0373 0.0394
22,0000  22.0000 o 0.0288 0.0275 0.0302 7.0000  9.0000 0 0.0330 0.0321 0.0339
17.0000 28.0000 1 0.0281 ©.0268 0.0294 20.0000  17.0000 1 8.8451 8.0433 0.0469
26.0000  45.0000 °  0.0314 0.0303 0.0325 10,0000  7.0000 0 0.0340 0.0331 0.0349
20.0000  24.0000 L] 0.0285 9.0272 ©.0298 13.0000  14.0000 ] 0.0387 9.0376 ©.0398
79.0000  36.0000 0 0.0464 ©.0439 ©.0491 28.0000  7.9000 0 @.8062 0.0437 ©.0488
27.0000  52.0000 ] 8.8321 0.0310 9.8333 19. 0000 6.0000 @ 0.0392 0.0378 0.0407
19.0000  52.0000 @ 0.0302 ©.0288 9.0315 16.0000  20.0000 (] 0.0436 0.0418 ©.0454
59.0000  22.0000 ©  ©0.0385 0.0368 0.0402 7.0000  16.0000 0 0.0357 ©.0346 ©.0369
28.0000  34.0000 L] 0.0311 ©.0300 9.0321 11.0000  20.0000 ] 0.0400 0.0385 ©.0416
66.0000  23.0000 0 0.0407 ©.0388 0.0428 1.6000  1.0000 0 0.8272 0.0260 ©.0284
77.0000  60.0000 @ 8.0483 0.0455 09.8512 19.0000  15.0000 @ @.8434 8.0418 0.0450
21,6060  56.0000 0 0.0309 0.0296 0.0324 13.0080  7.0000 ©  0.0358 ©.0348 0.0368

Variable Avg so Variable Avg 5D

1 0.4673  ©.4989 0.0104  ©.1013
2 9.4673 ©.4989 2 9.0104 0.1013

Iteration History...
-2 Log Likelihood 52320.3511 (Null Model)
-2 Log Likelihood = 52382.3952
-2 Log Likelihood = 52274 7534‘
-2 Log Likelihood = 52249.6474
-2 Log Likelihood = 52234.0645
-2 Log Likelihood - 52227.4160
2 Log Likelihood = 52225.5310
-2 Log Likelihood = 52225.2087
-2 Log Likelihood = 52225.1692
-2 Log Likelihood = 52225.1678
-2 Log Likelihood = 52225.1678
-2 Log Likelihood = 52225.1678
-2 Log Likelihood = 52225.1678 (Converged)

Overall Model Fit

Chi Square= 95.1832; df=2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
0

Variable Coeff. StdErr p .R. Low -- High
1 -0.0564  ©.0263  0.6321 8.9451  0.8976  1.8952
-0.2567  ©.8267  ©.0000 @.7783  ©.7387  ©.3200
Intercept -3.1818  ©.0207  ©.0000

Predicted Probability of Outcome, with 95% Confidence Limits...

X

0. 0000 1.0000
©.0008  1.0000
0.0000  ©0.0000
1. 0008 0. 0000
©.0000  0.0000
0.0000  0.0000
0. 0008 1.06000
1.0000  0.0000
0.0000  0.0000
0.0000  1.0000
©.0008  1.0000
©.0000  ©.0000
1.0000  0.0000
1.0000  0.0000
1.0000  1.0000
1.0000  1.0000
1.0000  ©.0000
©.0008  ©.0000
1.0000  ©0.0000
1.0000  0.0000
©.0000  0.0000
1.0000  1.0000
0. 0000 0. 0000

Prob Low

000 NOOORODOC0OCROCR DD
N Y Y L E)
®
I
I
8

-~ High
0.0299 0.0328
8.8299 8.8328
8.8384 8.8415
©.0362 0.0394
0.0384 0.0415
6.0384 0.0415
©.0299 0.0328
0.0362 0.0394
0.0384 0.0415
0.0299 0.0328
8.0299 8.8328
8.8384 8.8415
8.0362 0.0394
0.0362 0.0394
0.0283 0.0311
0.0283 0.0311
8.0362 0.0394
8.8384 8.8415
8.8362 0.0394
0.0362 0.0394
0.0384 0.0415
0.0283 0.0311
0.0384 0.0415

DRIVER GENDER

Tteration History
-2 Log Likelihood = 52320,3511 (NWull Model)
-2 Log Likelihood - 52071.4742
-2 Log Likelihood = 51805.6474
-2 Log Likelihood = 51658.6558
-2 Log Likelihood = 51597.5281
-2 Log Likelihood = 51577.7245
-2 Log Likelihood - 51573.8311
-2 Log Likelihood = 51572,2948
-2 Log Likelihood = 51572.2276
2 Log Likelihood = 51572.2250
-2 Log Likelihood = 51572,2249
-2 Log Likelihood - 51572.2249
-2 Log Likelihood = 51572.2249 (Converged)

Overall Model Fit...

Chi Square= 748.1261; df=2; p=  0.0000

Coefficients, Standard Errors, Odds Ratios, and 95% Confidence Limits...
o 0.R. Loy

Variable

1 1.6823
2 1.4162
Intercept  -3.3852

rr p
0.0662  0.0000
©.0723  0.0000
0.0137  0.0000

5.3780
4.1215

4.7238
3.5773

Predicted Probability of Outcome, with 95% Confidence Limits...
X Y

a.0000 ©.0000
@.0000 0.0000
0.0000 ©.0000
0.0000 ©.0000
2.0000 0.0000
a.0000 ©.0000
@.0000 0.0000
0.0000 ©.0000
0.0000 ©.0000
2.0000 0.0000
a.0000 ©.0000
0.0000 ©.0000
0.0000 ©.0000
@.0000 0.0000
2.0000 0.0000
a.0000 0.0000
0.0000 ©.0000
0.0000 ©.0000
0.0000 ©,0000
0.0000 ©.0000
0.0000 ©.0000
2.0000 0.0000
a.0000 ©.0000

Prob Low -- High
e  ©0.0328 ©.0319 [
] 0.0328 6.0319 0.
e  8.0328 0.0319 o.
@  0.0328 ©.0319 .
e 0.0328 8.0319 .
e  0.0328 ©.0319 o
] 6.0328 6.0319 0.
o  8.0328 0.0319 0.
@  0.0328 ©.0319 .
e 0.0328 ©.0319 .
e  0.0328 ©.0319 o
o 0.0328 0.0319 0.
e  8.0328 0.0319 0.
1 0.0328 0.0319 0.
e  8.0328 ©.0319 .
e  0.0328 ©.0319 o
o 0.0328 0.0319 0.
e  8.0328 0.0319 0.
] ©,0328 ©,0319 ]
o  0.0328 0.0319 o.
o 0.0328 ©.0319 0.
@ 0.0328 8.0319 .
e  0.0328 ©.0319 o

DRIVER IMPAIRMENT

High
6.1229
4.7485

Figure 27 - Results for Year 2013 obtained from Logistic Regression Calculator
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