If you have issues viewing or accessing this file contact us at NCJRS.gov.

SRR DA A R e mmmﬂfm&mmmwmmm&m,

P SN 0

Wyl

 U.S. DIPARTMEMT GF COMMERCE
Heitowzl Technical infermation Service

PB80-118839%

© ey
T
e R

Tri-Level Study: Modification Task 3
Validity Assessment of Police-Reported
Accident Data

Indigne Univ ot Bloomington

Prapmed for

o
$
Ao

—

DXL B

National Nighway Traffic Sofety Administration, Washington, B{

30 Jun 77

R

¢
i

'- —

i
|






LD AR o -

TRI-LEVEL STUDY: MO
Task 3: Validity Assessment of
2

FR30-113336¢

0O 1S-805 087

DIFICATION 4

Poiice-Reported Accident Data

David Shinar
lohn R. Trest

Institute for Research in Public Safety .
Indiana University | ov k¢ 1992

409 East Seventh Street
Bioomington, Indiana 47401

Contract Hg. BOT HS-034-3-535
Gontract Amt.$1,531,456

PRINTED MAY 1979
FIRAL REPIRT

This document is available to the U.S. public through the
National Technical Information Service,
Springfield, Virginia 22161

Prepared For -

U.S. DEPARTMENT OF TRANSPORTATION
National Higliway Traffic Safety Administration

Washington, D.0. 20580  WATIOMAL TECHNICAL
INFORMATION SERVICE

U. 5. DEPARTIMENRY OF COMMERCE
SPRIRGFIELD, VA, 22161






This document is disseminated under the sponsorship
cf the Department of Transportation in the interest
of information esichange. The United States Govern-
ment assumes no liability for its contents or use
thereof.

&

L

v\?\







= . - Joo— e T TP

Technical Keport Documentotion Poge

1. Report No. 2. Goverament Accession No. 3. Recprert’'s Catalog No.
DOT HS 805 087

4. Titie ond Subnitie S. Report Date
Tri-Level Study: Modification June 30, 1977
Task 3: Validity Assessment of Police-Reported 6. Perfarming Orgonization Code

Accident Data

8. pcrfovmnng Orgonization Repeer No.

DOT-HS~034-3-535 (Mod. T-3)

7. Author's}
David Shinar and John R. Treat

——

9. Performing Orgonizotion Name ond Address 10. nork Unit No. (TRAIS)
Institute for Research in DPublic Safety
Indiana University 11, Contract or Gront No.
400 East Seventh Street | DOT-HS_024-3-535
Bloomington, Indiana 47401 13 Type of Report and Feriod Covered
12, Sponsoring Agency Naome ond Addres, Final Report, Analysis
U.S. Department of Transportation Mod. February 28, 1977-June
National Highway Traffic Safety Administration 30, 1977
400 Seventh Street, S.W. 14 Sponsoring Agency Code

Washington, D.C. 20590

15. Supplementary Notes
Provides report of a supplemental analysis task performed under a modification
to Contract No. DOT-HS-034-3-535.

16. Abstract

A special analysis was conducted as a part of a major accident causation
study to assess the validity of police-reported traffic accident data.

Information theory and signal detection theory techniques were used to assess
police data relinbility by comparing it with MBAI and Level Il (technicial level)
data collected during the Tri-Level Study of Accident Causation. Results indicate
the accident level variables reported by the police with least reliability were
vertical recad character, accident severity, and road surface composition. The
most relrably reported data were those concerned with the accident location, date,
and number of drivers, passengers, and vehicles. The informativeness of the
police reports with respect to driver/vehicle characteristics was practically-
nil, with the exception of driver age, sex, and vehicle model for which the police
were correct most of the time (but not errorless). It was also found that police
reperts provided very little infermation regarding the preserce of different
human conditions and states, vehicle defecis and environmental/road deficiencies.

The sensitivity of police investigators to all accident causes was low;
when causes were categorized into human direct, human indirect (conditions and
states) vehicle, and environmental; police were more reliable with respect to
human direct causes than to vehicle, environment and lastly, human indirect
causes. 1In the assessment of alcohol presence and involvement a strong and
significant difference in reliability existed between male and female drivers,
with.a lower reliability associated with females.

17. Key Words 18. Distributicn Statement
Accident causes; accident driver and Document is available to the public through
vehicle characteristics; alcohol and the National Technical Information Service
actidents; validity and reliability Springfield, VA 22161
of police accident reports; in-depth
accident investigatior.
19. Security Clossif. (of *his repart) 20, Security Classif. (of this page) 21. No. of Poges 22, Pric . =
. . JE2 L
one None -
| 110 AT
Form DOT F 1700.7 -72) Reprcduction of comoleted page authorized

1






[ N
oo

Approximoto Convarsions to Met:ic foosures

Symbet Wihen You Haow

Hultiply 8y To Fiad Symbal
LENGTH
in inchos 2.5 contimaters cm’
ft foot 30 conlimotors cm
yd yards 0.3 maters m
m™m miles 1.6 ktlameters km
AREA
R -
in? squerg inchas 6.5 Square cantimetory em?
hz square feet 0.09 qQuaro mesers mé
va? oquare yards 0.8 QU meitts m?
m? 8quare miias 2.8 quare kilomaoters km?
&crog 0.4 hectares ha
MASS (waighl!
a ounces 28 Qens 9
1 pounds 0.45 kilograms kg
shorl tons 09 (cnries t
(2000 1b)
VOLUME
sp oaspoons 5 mtiiers m
Thap tablespouns 11 milditers mt
fi oz flud cances 30 millilvars ml
< cupn 0.24 hiters '
m pIE 0.47 htars [}
qt quarts 0.95 Iers i
gal galions kN Iners ]
" cubne foat 0.03 cutiic moters m!
va? cubie yards Q.76 Cubic metery ™
TEMPERATURE (oncl)
e e e
“8 Fohconhot 69 (alior Celsius “e
e b ing tempesaiure
32)
s 24 Hyh oo the wam Cenomnauan el s Seband bt e NHS 8o, Pybt, Pyt

1o ol Wen ity drut Moasares, Prcs 82,25, 50 € ant,

o e VLTG0 e

FAETAIC CONVERSION FACTORS

Approximate Coavarsions trom Rotric Moosuros

Ep

LT

Symbol Whaoe You Raow Rultiply by To Fiad Symbol
LERIGTH
mm millimstors 0.04 nchag [
cm centimators | 0.4 mches "
m mators 33 faer f
m meters 11 yards o
&m Ailametors 0.6 miles m
AREA
——— e
cm? squere cenlimators 0.1 2quare inches wl
mz squate neters 1.2 SQuere yardsy ydz
hmz squate hijomelers 0.4 SQuety miles m
ha hecisres {10,000 m’; 25 acren
MASS (waigh)
8 grems 6.05 ounces -]
kg hilogiams 22 pounds. L)
¢ toanes (1060 k) 1.1 short tons
YOLUME
et oot e
m mithihters 0.0) fiuid ounves i ox
' titors 21 pints .
t hters 1.06 Quaits Qt
¥ titory .73 gallons : oe)
m cubic meters J5 cubic foet n?
m! Cubic mators 1.3 cubic yards vd’
TEMPERATURE {axoct)
‘e Colsws 9/ (thon Fahcanhan “r
tamposating add 32) tomperalure
. oF
°F 32 806 22
~40 ] '40 80 l\ 20 180 200
[ T SO SN A A 444 gy
L pa | = LANEY NI N S e pemmey i
-40 ~20 8 20 40 80 (-] z
°c b4 c
¢ oo

R T

LIS T







ConTrACT No. DOT-HS-034-3-535

TRI-LEVEL STUDY; FINAL REPORT GOF
SPECIAL ANALYSi3/MODIFICATION TASK 3:

A VALIDITY ASSESSMENT OF
POLICE-REPORTED ACCIDENT DATA

June 30, 1977

PROJECT PERSONNEL:

AuTHORS oF TASK 3 REPORT

pDavid Shinar, Ph.D.
John R. Treat, B.S.M.E., J.D.

TasKk 3 ANALYSIS STAFF’

Ronald W. Drahos, M.P.A.
Stephen T. licDonald, M.B.A.
Jennifer J. Mitchner
Nicholas $. Tumbas, M.P.A.

TR1-LEVEL STUDY MANAGEMENT STAFF
John R. Treat, Proiect Director

Nicholas S. Tumbas, Assistant Project Director
S+tephen T. McDhonald, Analysis Task Manager

iii

[







L8S P Ty
ST e e T P A 0 P e PR TE TR At e M £ (PRI e P e v s ma we e . e

ACKNOWLEDGMENTS

The project staff wish to acknowledge the support and
. guidance provided by the Accident Investigation Division of
C the National Highway Traffic Safety Administration's National
Center for Statistics and Analysis, which was responsible
for this research. Ve are particularly appreciative of the
assistance provided by Mr. James C. Fell, the Contract
Technical Manager.

This analysis could not have been conducted in an efficient
and economical manner were it not for the availability of
the detailed in-depth case reports and supporting analysis
files and programs developed under the Tri-Level Study of
The Causes of Traffic Accidents. Accordingly, the contri-
butions of the many individuals who have participated in the
collection and anralysis of data, and in the preparation of
the individual case reports over a period of several years,
are also gratefully acknowledged.

We also thank the City, County and State police agencies ror
their full cooperation with us in notifying us promptly of
accidents, in making their accident reports available to us,
and in responding to our various aeeds throughout the course
of the accident .nvestigation project.

e



LS



TABLE OF CONTENTS

1.0 INTRODUCTION

1.1 The Problem of Validity

1.2 Basic Assumption: The Validity of
the IRPS~-Collected Data

1.3 Objectives

2.0 METHOD

2.1 Technical Approach

2.2 Personnel: The Police Accident
Investigators

2.3 Mapping Procedure for Causation Data

2.4 Alcohol Involvement

2.5 Presence Versus Cause

3.0 ANALYTICAL APPROACH

3.1 The Shortcomings of Some Standard
Measures

3.2 The Information Metric

3.3 Signal Detection Theory (SDT) Statistics

4.0 RESULTS AND DISCUSSION

4.1 Accident Variables

4.1.1 1IRPS/Pclice Differences
4.1.2 Interagency Differences

4,2 Traffic Unit Variables
4.2.1 IRPS/Police Differences
4.3.2 1Interagency Differences

4.3 Accident Causes
4.3.1 1IRPS/Police Differences
4,.3.2 Interagency Differences

4.4 The Effects of Nighttime vs. Daytime
of the Accidents on the Causal Factor
Assessment Reliability

4.5 Alcohol Presence and Involvement
4.5.1 The Detection of Alcohol Presence
4.5.2 The Identification of Alcohol
Involvement as a Causal Factor

5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
5.1 Summary of Objectives and Methodology

5.2 Conclusicns

5.3 Recommendations

REFERENCES

APPENDIX A

APPENDIX B

vii




o



1.0 INTRODUCTION

Police accident reporfs are probably the most
ubiquitous source for traffic accident data analysis.
While the primary purpose of such reports is to provide
both summary descriptive statistics on accidents'and infor-
mation that might later be used for litigation purposes,
very often data ffém these reports are taken at face value
for inferential analysis, most notably in the area of traf-
fic safety improvement programs. Thus, many safety pro-
grams are evaluated on the basis of whether or not the
program yieids a reducticn in accidents as reported by the
police. In conducting such analyses, one must be aware
that at least as far as rigorous sciecntific procedures are
concerned, this apprqach is questionable. This is because
in any scientific data gathering effort, the nature of the
daté collection process is often dependent on the objec=-
tivés of the program. In the case of analyzingrpolice
data, however, the objectives of the researcher may be
totally different from those of the policeman who is col-
lecting the data at the scene. Thus, while police reports
may be a useful source of information for the evaluation
of various safety improvement programs, they are, as most
researchers know, by no means the best possible_source.

Various studies hav~ demonstrated that even at the

level cf reporting accident frequencies, sources other than

-1 -
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Police veports may be more complete. Driver self-reports
typically reveal more accidents than police reports
(McGuire, 1973 )*. Accident reporting is also less complete
the less severe the accident. A comparison of police
records with hospital records in England showed 30% of
injury-producing accidents were not reported to the police
at all (Bull and Roberts, 1973). Similar results were obtained
~in Sweden (Thorson and Sande, 1969). Probable zeasons for the-
incompleteness of police accident data is fear of litiga-
. tion by the drivers, reluctance to get involved in bureau-~
cratic red tape, as well as the reluctance of police officers to
file accident reports for accidents involving low levels of
property damage only.

The same factors probably operate to influence the
accuracy of details of each accidoent once:it is reported.
Thus, . when attémpting to tease out factors such as location
of accident, cause of accident, and driver characteristics,
errors in the data source,ére likely to lead to inappropri-
ate conclusions concerning appropriate improvement programs.
Nonetheless, since police reports are so readily available, -
it is extremely important to gain a more in=-depth knowledge
about the accuracy of police reports for purpcses of acci-
dent data analysis. If the true facts concerning each acci-
dent were known, then the police reports could be compared

against them in order to assess the validity of police

* A possible exception is that of alcchol-related accidents,
which drivers may be less likely to report voluntarily
(McGuire, 1976).
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reports for different accident-related data.
It would be desirable to have a validity criterion for
accident evaluation that would be independc¢nt of human

judgment. Short of this goal, however, the most we can

strive for is the careful analysis of accidents that would ]
involve the most sophisticated tecnaiques of information-
gathering available, combined with expert skills of the ;
accident investigators. An approximation to this more
realistic goal is provided by the in-depth accidernt analysis
conducted by the Institute for Research in Public Safety
(IRPS). The accident collection orocedures involved in this
data collection effort have been detailed elsewhere (Treat
et al., 1977; Treat and Shinar, 1976). In that data collec-
tion effort, a relatively representative sample of 420 motor
vehicle accidents were analyzed by multi-disciplinary teams
and 2,258 accidents were analyzed by on-site technicians.
The anilysis involved beth a detailed description of the
driver-vehicular~environmental context within which the
accident took place, as well as a human information proces-
sing model-based analysis of the causal factors involved in
that accident. The present task is aimed at using this
IRPS-obtained data as the criterion ajyainst which police
reports will be evaluated.

1.1 The Problem of Validity

The assumption that the validity of the police-collected

data can be tested by comparing it to that collacted by IRES'






multi-disciplinary teams needs a gualification, however.
Accidént investigation, by its nature, is a post hoc anal-
ysis of events (i.e., the accident has already occurred) .

An important part of the data base used for the evaluation
depends on human judgment. This is not 6n1y judgment with
respect to the existence or nonexistence of physical evi-
dence. To illustrate, there is a judgment involved in
measuring the length of the skid marks, the speed of the

car prior to impact, the speed at impact, the condition of
the brakes, etc. 1In evaluating all these factors, human
judges are known to have consistent biases and dericiencies
that affect their judgment. Thus, it has been demonstraﬁed
that in the context of accident cause ahalysis, hindsight

is very different from foresight, or the ability to predict
what would happen given those conditions that ere presumed
10 exist (Fischhoff, 1974; wWalster, 1966). Furthermore, the
falability of memory, as démonstrated by eyewitness reports,
has been documented both in actual cases of accidents as
well as in well-controlled laboratory studies (Loftus and
Palmer, 1974).

Two diffefent approaches have evolved ccncerning the
identification of accident causns. The first approach is
to identify those attributes (either of the driver, vehi-
cle, or environment) which are overinvolved in accidents.

The second one is to clinically assess accidents, and, with

b Xadlen, ” desabivid







the aid of hindsight, identify those factors which could
be described as causal. Bouin approaches have advantages
and shortcomings. To identify overinvolvement, there is a
necd for an extensive data base; the variables identified
as overinvolved do not necessarilv indicate cause-and-
effect relationships. (e.g. sex); accurafe exvosure data is needed;
and ultimately, the data base still has to be based on
human judgment -- most often police. The alternative
approach, that of clinical as=essment, is a relatively
expensive one and does not raflect the extent of the prob-
lem in terms of the overinvolvement of some factors rela-
tive to others in the tcctal accident causation picture
(because exposure is not measuréd). A solution to the
dilemma presented bv the two different approaches 1is to
upgrade the guality of the data base and then evaluate the
overinvolvement of various measurable and clinically-iden=-
tified accident causation factors. If police accident
records are to be used as the research Jdnata base, the first
step in this process would pe to evaluate the accuracy of
their data relative to the strictest criterion realisti-
cally available, i.e., that of the accident description
provided by a multi-disciplinary team, such as IRPS',

1.2 Basic Assumption: The validity of the IRPS~iollected
Data

Like any post hoc accident investigation effort, the

IRPS investigation is likely to be to some extent erronecus.






In the absence of an independent "true" criterion, the
validity of the IRPS data is very difficult to assess.
Nonetheless, a strong case can be made for the higher
accuracy (and, therefore, validiﬁy) of IRPS~-collected
data over police-collected data for the following reasons:

1. The time delay between the occurrence of the
accident and the initiation of the IRPS investigation was
as short as that of the police, but the professional time
spent in investigating each accident, by both the on-site
and the in-depth teams, was much longer than that availa-
ble to the police.

2. The IRPS teams cnnsisted of professional acéident
investigators, each with his)her own area of expertise in
either the vehicular, environmental, or human area. Acci-
dent analysis performed by IRPS was based on accurate meas-
urements taken by the automotive engineer and environmental
specialist, and extensive testing and interviews conducted
by the human factors specialist,

3. IRPS reports were based on compcsite opinions of
four or more experts, whereas police reports were often
based on the opinions of a single investigating officer
who did not have available to him/her any quality control or
feedback mechanisms.

4, The IRPS investigétors disassociated themselves
from the legal system, and the information provided by

the drivers was perceived by drivers as confidential.

_ 6 -






This was especially helpful in providing cause-related
data that might incriminate one or both of the drivers. :
5. The IRPS data was subjected to quality control
checks, both within the team, and by the projec£ director,
and NHTSA personnel, as well as by statistical consistency
tests (Treat et al., 1977, Vol. I., Sections 7.0 and
8.0). Furthermore, in the case of causal assessment,
multiple sources of evidence were considered in attributing
causes.
For these reasons, it was considered best to evaluate
the police data relative to IRPS {rather than vice-versa), and
thus provide the best approximation of the accuracy of
police-reported accident information.

1.3 Obkjectives

The objectives of this task were to: 1) Evaluate the
accuracy of police-collected data relative to that col-
lected by the in-depth team on tne following accident data:

a. accident characteristics; _ ;

b. driver and vehicle characteristics;

c. attributed accident cause; and in particular

d. The presence and involvement of alcohol in the accident;
2) Evaluate interagency variability in accident assessment oOn
the same variables.

3) Evaluate the effects of nighttime accidents vs. daytime acci-

dents con cause assessment and involvement of alcohol.






4) Assess the effects of police agency, driver age and sex,
light conditions (day versus night), and accident severity
on the reliability' of police assessments for presence and
involvement of alcohol, using an on-site sample drawn during
a period of 24-hour coverage.

2.0 METHOD

2.1 Technical Approach

In the present study, a random sample of 120 accidents,
involving 219 drivers, was drawn from the 420 in-depth
accidents. For each of these drivers and accidents, the
police records were obtained, and a comparison between the
police-reported data and IRPS-reported data was made. The
coding forms including a copy of the Indiana Police Report
used for the in-depth case reveiw are presented in Appendix
A.

In add:tion, an on-site data base consisting of 1,317
accidents from phases IV and V of the tri-level causation
study was analyzed to compare IRPS and police alcohol
assessmeﬁts. As with the in-depth data, each case was
reviewed manuelly and the appropriate information recorded

on the data collection forms presented in Appendix A.

2.2 Personnel: The Police Accident Investigators
While the purpose of the study is to provide an
estimate of the reliability/validity of police data, the

results cannot be generalized beyond the three agencies

actually investigated:; i.e.: the municipal, county, and state







police operating in Monroe County. Generalizations to

police data elsewhere are valid only to the extent that the
accident investigation srocedures and level of investigator
skill are the same. The need to caution against such
generalizations is underscored by the interagency differences
found in the present study.

2.3 Mapping Procedure for Causation Data

Since IRPS data forms were designed with the specific
objective of droviding accident cause data as detailed as
possible, the amount of information available for each case
was much greater in the IRPS files than in the police files.
This necessitated the derivation of mapping strategies from
one file to the other. Because the police file was the one
with the fewer categories, the mapping for most wvariables
was from many IRPS categories to one nolice category (i.e.,
a homormorphic mapping). Illustrative mapping combinations
for one police category are described in Figure 2-1. 1In a
true hc.iomorphic mapping, for each item in one set (IRPS)
there is a corresvonding one, and only one, item in the
other set (police). This is apparent in Figure 2-1 for the
"direct" mapping of the accident cauce labeled a$ "Passed
stop sign." 1In the reverse marping (police items into the
IRTS categories) this was not always the case, since on
several occasions some categories could be mapped into more
than oné alternative IRPS category as illustrated in Figure
2-1. Fucrthermore, depending on the situation, a given IRPS
category could be mapped into different police categories.

This required a case-by case reanlysis of all the accidents

-9 -






to ascertain the correct mapping from IRPS to police. A
more detailed description of the mapping rules employed in
this analysis is provided in Appendix B, along with the

original categories in the IRPS and police files.

Figure 2-1: An example of IRPS-Police mapping of accident
causes. '

IRPS POLICE

Direct

Driver failed to
observe and stop - +~ Passed stop sign
for stop sign

Indirect

Inattention to
road signs or
signs

Delay in perception
of road signs ‘*\\\\\%\

Improper driving tech-
niques: Dbraking later
than should have or
stopping too far out
in road

Passed stop sign

Forced

Internal distractionam\\\\\\\k
' ‘&’ﬁfﬂ__?.Passed stop sign
External distraction







2.4 Alcohol Involvement

‘The prominence of alcohol in hiéhway accidents merited
a closer evaluation of the police agencies' accuracy in
evaluating this variable. This is because the majority of
empirical data on the involvement of alcohol in accidents is
based on police reports.

In light of the small number of accidents in which
alcohol was causally involved, the in-depth samnle of
accidents was considered insufficient for a proper evalua-
tion of the police agencies' ability to detect alcohol
involvement as a function of various other variables.
Instead, all the on-site cases analyzed during phases IV ancd
V of the "Tri-Level Study of Accident Causes" were used for
this analysis. 1In some respects, for the particular evalua-

tion of alcohol involvement, on-site data have some advant-

" ages over the in-depth data. These advantages are:

1. more cases investigated;

2. greater likelihood of detecting alcochol presence
which the driver may admit on-site but may deny
later (for fear of legal implications) when inter

" viewed by the in-depth investigator;

3. on-site investigations were conducted even without
. the drivers' complete cooperation, whereas in-
depth cases depended on a much higher level of
cooperation of all drivers (which was probably
less likely when alcohol was inrvolved).
Thus, in this analysis a total of 1,317 accidents were
examined approximately one-seventh of which involved some

level of alcohol presence.






2.5 Presence Versus Cause

A distinction was made between assessments of presence
(e.g., an assessment that a driver is under the influence
of alcohol) and assessments of cause (e.g., an assessment
that the driver's being under the influence made a differ-
ence in whether or not the accident occured). While both
assessments may involve large elements of.judgement, the
latter clearly requires an additional level of influence,
with additional opportunity for error. This distinction
between presence items and causal items is useful since
it relates to two types of information, the first being
purely associative information, the kind that could be
associated or not associated with the accident involve-
ment, while the latter are the kind that definitely could

be described as "causes" of accidents. Furthermore, it
allows tabuiating the less judgemental presence information
for associative comparisons, while still making the alterna-

tive "clinical assessment” information readily available.

3.0 ANALYTICAL AFPROACH

Two different statistical procedures were used to
evaluate the accuracy of the police-reported data. The
first procedure involved the derivation of an information
metric which provides a way of describing the proportion
of information that the police can transmit on each one of
those items, given the amount of uncertainty that exists
beforehand, This metric is based on the information theory

model of communications. The second technique involved

=12 -







measuring the “sensitivity" and response bias of the police
in terms of their ébility to detect information, and it

invelved the use of decision theory statistics used in the

mathematical procedure devrloped in signal detection theory

(SDT) .

The use of these rather uncommon statistics is due to
the nature of the data involved. For most presence varia-
bles and all causal variables, the data were at the nominal
scale level, and most often dichctomous. The advantages
of the information transmission metric and the SCT statis-
_tics cen best be illustrated with an actual examination of
the data.

3.1 The Shortcomings of Some Standard Measures

Table 3-1 contains the two frequency matrices that
served as the data base for evaluating the reliability of
the police data cn two accident causes: "fatigue" and
"failure to yield right-of-way".

Note that failure to yield right-of-way was identified
as a cause by IRPS approximately 16% of the time, while the
police identified it as a cause approximately 19% of the
time. In the second evample, fatigue was identified as a
cause twice (or 1% of the time), while the police identified
it as a cause only one (or 0.5% of the time). Thus, a
significant difference between the two causes is that the
marginal distributions are extremely different. Accepting

IRPS as reflecting the true state of events, it appears that

- 13 -






POLICE

POLICE

"Table 3-1

A Comparison of the Various Measures of Association
on Causal Assessment,
They Are Affected by the Marginal Distributions

FAILURE TO YIELD RIGHT~-OF-WAY

IRPS
NO YES TOTAL
166 1 167
WO
(80.2) (.5) (80.7)
8 32 40
YES ‘
(3.9) (15.5) (19.4) |
174 33 207
TOTAL
(84.1) (15.9) (160)
FATIGUE
IRPS
NO YES TOTAL
204 2 206
NO -
(98.6) (1.0) (99.6)
1 0 1
YES
(5] (0) (.5)
205 2 207
TOTAL
(99.0) (1.0) (100)
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% Agreement:
Phi Coefficient:

Contingency
Coefficient:

Uncertainty:

% Agreement:

Phi Co=fficient:

Contingency
Coefficient:

Uncertainty:

95.7

.95641

65047

71225

98.6

.00688

. 00688

. 00086






failure to yield right-of-way was an accident cause 16%
of the time, whereas fatigue was an accident cause only
1% of the time. Now, to derive one commonly-used measure
-- percent agreement between the IRPS -investigators and
the police -- we simply have to add the percent of times
that both investigators either agreed that the cause was
present or agreed that the cause was not present. In the
case of failure to yield right-of-way, we obtain an agree-
ment nf approximately 96%, whereas in the case of fatigue,
we obtain an agreement of approximately 99%. Thus, the high
percent of agreement obtained for fatigue is mostly due
to the fact that the police failed to cite this factor
whether it existed or not. 1In fact, if the police were
never to identify the factor of fatigue, we would still
obtain the same 98.6% agreement! In general, in the total
absence of any police citings, the lower the prcbability
of occurence of a cause (or the more specific it is), the
higher the expected percent agreement. Therefore, it can
be easily concluded that percent agreement is not a very
useful statistic in all cases, since the marginal probability
of a cause being identified or not being identified is not
the same for all causes.

Some traditional statistics, such as the Phi coefficient
and the contingency coefficient, do account for the variation
in marginal frequencies. Accordingly, in both cases, the

Phi coefficient and contingency coefficient are higher for

- 15 -
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the failure to yield right-of-wav than for the fatique
factor. The major limitation of the Phi coefficient --
which is the deriviation of the Pearson r correlation for
two-category variables -- is that it is applicable only to
dichotomous variables and therefore ie not applicable to B
variables with more than two éategories. The contingency
coeefficient, derived from the Chi—square‘distribution, is
applicable to nominal variables of more than two categories.
However, its upper limit depends on the number of categories,
making comparisons across variables with aidifferent number
of categories difficult to interpret. Also, the contingency
coefficient is inappropriate when some of the cell-values
approach zero.v

3.2 The Information Metric

The basic approach to this analysis assumes that some
uncertainty exists with tespect to the occurence of accident-
related variables, and that the purpose of the police
investigation is to reduce such uncertainty. We further
assume that the IRPS data reflect the trus frequency of
occurrence of various events, and then exarine tre degree
to which knowledge of the police report reguces the un-
certainty. Since the amount of pre-existing uncertainty'
depends on the priori probability of probability of
occurence of the various events, we can adjust our measure
to reflect the proportion of uncertainty reduction. The
quantitative measure used for this purpose is the uncertainty

coefficient (Uc), which is defined as [U(Y) =~ u(yix)l/u(yy,

- 16 -
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where U(Y) is the uncertainty associated with the in-depth ‘ =
citing ky IRPS, and U(Y|X) is the uncertainty associated
with guessing the IRPS assessment given information obtained
bv the police. The UC can vary from 0.0 (where the associ-
ation is random) to 1.0, where the correlaticn between the

two data sources is perfect. This measure is preferable

to the contingency coefficient since the expected value i

for some of the cells is small or zero; the use of measures
based on Chi-square distribution in these situations is o
therefore questionable. The advantage of the information
metric over the Phi correlation is that the information
metric can be used for any number of categeries and is not
limited to the case of the 2 x 2 matrix. Thus, of the
four measures above, it is the only measure that can pro-
vide useful information, based on a single mathematical
formuia:;, for all the IRPS-Police comparisons.
For the dichotomous accident causes the Uc correlates
highly with both Phi (r = .%24) and the Signal Detection
Theory statistic d' (r = .98) (discussed below) and so
Phi will be includeé £n the accident cause tables, to
provide a better "feel" of the IRPS/Poiice correspondence

for those familiar with the Pearson r correlations.






3.3 Signal Detection Theory (SDT) Statistics

A decision theory approach to evaluating the police
assessment was used in which the IRPS assessment is taken
to reflect the true state of the world. A methodology
typically associated with Signal Detection Theory (SDT)
was then used to determine the a and B érrof levels of
the police, and indices based on these error rates
were derived. The SDT approach will be briefly described

below; a more extensive treatment of the SDT analytical

approach and rationale is available in Green & Swets (1966).

According to SO, when an event (signal) occurs in
the outside wdrld, it gives rise to a change in the person
exposed to it. Whether this change in the situation will
be detected or not is, however, a function of two differ-
ent phenomena: a) the extent to which the signal is
stronger than the general "noise" in the system; and
b) the bias or risk-taking level that the person has with
respect to stating the signal is there when in fact it is
not (o type error). Each of the above phenomena can be
quantified, as will be illustrated bhelow.

For the purpose of this illustration, let us examine
the police performance in correctly identifying failure to
yield right-of-way (FYRW). We can then depict the factor

detection process, as shown in Figure 3-1. In this figure,

the

left curve is the frequency distribution (f) of the "sirength
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Figure 3-1. A signal detection theory (SDT) representa-
tion of the detection of causal factors. (See text for

explanations.)






of evidenée," Oor intensity of FYRW cues, when it is not a
causal factor. The right curve is the frequency distribution
of the same cues when FYRW is a causal factor. Typically,
the two curves will overlap, and the investigator then is
assumed to have (not rnecessarily consciously) a critical cue
intensity (see Fig. 3-1) so that whenever the signal exceeds
this intensity, he identifies FYRW as a causal factor: and
whenever the signal intensity is less, he decides that the
"signal" is not present, i.e., FYRW is not a factor. While
the critical cue intensity itself will not determine thé
overall error rate, it does represent the bias the investigator
has in terms of the relative proporation of tlmes a factor
is not cited when 1t is causal {misses), and the nunber of
times a factor is cited whan in fact i% should not be cited
(false alarms). The conditional probébilities of misses
(factor not cited given signal plus noise) and false alarms
(factor cited given noise only) can be derived from a
frequency table and formulas such as those in Table 3-2. 1In
the case of FYRW, P(Hit) = .97 ang P(False Alarm) = .05.

Note that for the a. ‘3 marked "misses" in Figure 3-1, P(Miss)
=1 - P(Hit). *

Obviously, it would be most desirable to both maximize
the hits and minimize the false alarms.. Since -- short of
increasingAtLe investigator's sensitivity -- this cannot be
done, an alternative objective is to maximize the quantity
P(Hit) - B‘P(False Alarm), where R is a constant. A de-~

cision rule that maximizes this quantity is to cite tle
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IRPS and Police Frequency Tabulations and Signal

TABLE 3-2

Detection.Statistics Derivable From These Frequencies
(Frequencies are for "Failure to Yield Right-of-Way")

POLICE

Frca this

IRPS

Yes No Total
Yes- Pyly=32 PYIN=8 Py=40

Hits False Alarms
No Ple=1 PNIN=166 PN=167

Misses Correct

Rejections

Total IY=33 IN=174 T=207

table we can then derive the folliowing

conditional precbabilities:

P(Hit) = P (PYlly) = P(Py, IY)/P(IY)

= PYIY/IY = .97

w— r -_— = / =
P (False Alarm) = P(PYIIN) = P(PY,IN)/P(IN) PYIN,IN .05

where I denotes IRPS

P denotes Police

. Y denotes citing a factor

il denotes not citing a factor
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presence of a factor (in this case FYRW) if and only if

the likelihood ratio (LR) below is greater than B:

f (Hits) _ f(critical cue intensity|signal + noise) > 2
f(False Alarms) f(critical cue intensity|[noise)

LR =

where f(Hits) is the value of the ordinatg of curve B at
the critical cue intensity, and f(False Alarms) is the value
of the ordinate of curve A at the same point.

The LR is a statistic that enables us to evaluate the
police performaince in terms of both hits and false alarms.
An ideal detector can optimize the criterion 8 so that
8 = 1 whenever the value of a hit and the cost of a false
alarm are identical, or when the a priori probability of
: a signal is 0.5; B > 1 whenever the cost of a false alarm
is greater than the value of a hit, or the probability of
a signal is less than 0.5 8 < 1 whenever the cost of a
false alarm is less than the value of a hit, or the prob-
ability of a signal is more than 0.5. In the case of FYRW,
B = .66. Thererore, in the case of FYRW, the police were

hedging in favor of false alarms rather than misses.

The likelihood ratio should reflect the values and

costs associated with hits and false alarms, and when these







can be quantified, a procedure to adjust LR is available
(see Green and Swets, 1966, p. 21).
In the analysis of the police agencies' ability to detect

causal factors, another variable is the distance between

the "noise" and "signal'plus'noise" distribution (A and B
in Figure 3-2). This distance, labeled d', denotes the dis-~-
criminality of the signal, the "obviousness" of the factor
(when it is Present), or the discriminating capacity of

the police independently of where the criterion B is. 1If
we assume that both signal and noise are normally distri-

buted and have equal variance, then from the P(Hit) and

)

(Fzlse Alarm) we can determine the distance cf the critical
cue intensity from the means of the two distributions and,
hence, the distance between the two distribution means

(in standard scores). The greater the d', the more detect-
able_ the factor is. In the case of FYRW, d°' = 3.53.

This means that if the police would give equal value to
misses and false alarms -- shifting their criterion B8

to 1 -- then the probability of either error would

be P(z » d'/2) = .04, i.e., any reduction in the rate of
misses would be costly in terms of the increase in false

alarms, but in any case, assuming egual-variance distribu-

tions, the lowest error rate possible, given that level of
d', is 4% of each of the error types (false alarms and
misses). For convenience's sake, in the discussion

below a factor will be considered as adequately dis-
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criminable by the police whenever q' > 1.96, i.e., whenever
the sum of P(misses) and P(false alarms) < .33%.

The use of conditional, rather than unconditional,
probabilities is helpful in reducing effects caused by var-
iations in the frequencies of occurence of the factor (in
this case, variations in Iy and Iyn)- Nonetheless, the
small cell frequencies obtained for many of the factors
make the stability of the SDT estimates questionable. In
light of the great potential of this analysis, it is recom-
mended that this analysis be expanded to a larger data set.

In interpreting the results obtaihed by the.SDT prc-
cedures, care should be taken to separate the appfopriateness
of the statistical procedure from the appropriateness of the
‘underlying signal detection theory. The above discussion
was primarily addressed to the appropriateness and implica-
tions of the procedure rather than the psycholegical theory.
Whether or not is appropriate to describe the detecﬁion of
causal factors in terms of a "cue intensity" variable--and
accordingly interpret 8 and d'--remains an open question.
While the applicatior. is intuitively appealing, it has no
precedence in accident causation reéearch (though it has
been applied to quality control; Fox, 1973). Given the
potential promise of this analytical technique, it is
recommended that experiments be designed to test its appro-

priateness.






4.0 TESULTS AND DISCUSSION

In the discuésion that‘follows, accident variables,
traffic unit variables, and accident causes will be dealt with
separately. These three variable categories can be dis-

tinguished on the basis of the ease of getting at the

—
P

information. Accident variables, for the most part,'require

no more than 6bservation at the scene after the accident} On
the other hand, traffic unit variables involve determination

of both the driver and vehicle condition that precipitated

the accident =-- though these may not necessarily have been
causally relevant. Finally, causal factors are those variables
which are deemed to be responsible for the occurrence of the.
accident, the assumption being that had these events, behav-
iors, or conditions not existed, the accident would not ha&e
occurred.

Tn addition to comparing the validity of the volice
reportipq relative to IRPS, the police interagency variabi-
lity (state, county, and municipal) will also be discussed
by comparing each one of them to IRPS, and against each
other. More detailed analyses will evaluate the effects of
light conditions on the police agencies' causal assessment
capability, and the influence of various factors on the
assessment of alcohol involvement.

The data base, on the basis of which the police data were
evaluated, consisted of the two types of agreements and
three types of disagreements with the IRPS conclusions.

For each accident variable the total pefcent agreements

was the sum of the times that the event or cause was cited
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by both, and the sum of the times that it was cited by
neither, i.e., the sum of correct identifications and
correct rejecticns. Disagreements could arise from either
commission or omission errors, or misidentifications. &
commission error was cited whenever the police identified a
variable when IRPS did not, while an omissicn error was
cited whenever the police failed to identify a variable
cited by IRPS. Misidentification was citéd whenever the
police identified a variablie but misidentified its level
(e.g., severity of accident), either due to an error in
reasoning or coding.

4.1 Accident Variables

Nineteen yariables that together provide a description
of the scenario for each accident wereridentified for this
analysis. The vériable names and the agreements and dis-
agreements on their occurrence are provided in Table 4-1.
The variables included in this analysis are of such a nature
that commission errors on the part of the police are imposs-
ible. Therefore, the oniy two kinds of disagreements
possible for these analyses were misidentifications (noting
the wrong answer for that variable) or omissions {(simply
failing to make an entry for that variable).

4.1.1 IRPS/Police Differences

It appears that the police are highly reliable in
observing fhe correct location and date and may be consi-
dered to be sufficiently reliable in noting the day of week,
number of drivers, passengers, and vehicles iﬁvolved iﬁ each

accident (Ud'i .88).
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Converging tragectories, which are important to crash
data analeis, are also fairly well reported by the police
(Uc = .80). Of the 14 misidentifications, 3 were because
headons were misclassified as opposing oblique; 9 were
because opposing oblique, right angle and acute obligue were
not distinguished properly; 3 because rearend and acute
oblique were confused and 1 because a rearend was misclassi-
fied as a collision while backing. | |

Police performance begins to deteriorate when they note
the ambient road, light, and weather conditions (.70 < UC <
.80). Here, most of the police errors are brobably aue to
misunderstanding bf the coding procedures and confusion
between weather conditions and road condicions (for example,
snow may be coded under both road condition and weather. --
even if it was not snowing at the time of the accideht).

Police accuracy is poorest in noting tne vertical
curvature {(grade of the road (Uc = .17). This is an import-
ant variable since there is evidence suggesting that, at
least in curves, vertical curvature may be related to acéidén£
propensity of a road section (Shinar, 1977). 1In this case,
the lower accuracy of the police may be due either to con-
fusion concerning accidents occurring at intersections or to
poor judgment and measurement capabilities. Of the 38
misidentifications 14 were because accidents on level roads
were mis-classified as being on grades*; 22 times the reverse
occurred and 2 times accidents on grades were misclassified

as occurring on hill-crests.

*IRPS classified a road as level whenever the vertical curv-
ature was less than 2%.
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Table 4-1 Agreements and Disagreements Betwcen IRPS and Police Reports on Accident Variables
(N = 124 accidents) :
Dis&greements
Misidenti- Police Total Agreements Uncertainty
: ficotions Omissions* Coefficient
H Variable n A3 n 3 n 8 N ) u
! Monkn 1 Q.8 0 0,0 1 0.8 123 99,2 99
szgx_sﬁ;jgunﬂl_-____ 6 4.8 0 0.0 6 4.8 118 55,2 +97
| Yeay = 1 0.8 0 0.0 1 0.8 123 99.2 .98
Ruv of Heek 5 4.8 2 1.6 8 6.5 116 93.5 .88
| 2 of Traf{ic imits 2 1.5 0 c.0 2 1.6 122 98.4 .90
L& ~f Pansconoer Uniks 3 2.4 e 0.0 3 2.4 21 97.6 .88
i & of Trucks
e S 2,010 20s,) 1 0.8 0 0.0 1 0.3 123 99.2 .91
b, of Motorcveles 0 0.0 0 0.0 0 0.0 124 100.0 1.00
4 of parked Units 1 0.8 ° 0 0.0 1 0.8 123 99.2 .90
{ Accident Severity 38 30.6 0 0.0 38 30.6 86 €2.4 .25
Cenveraing Traectories 14 11.3 0 0.0 14 11.3 110 88.7 .80
Sozad Lanit 28 22.6 21 1€.9 49 35.5 75 60.5 .59
Jorizonral Character -9 7.3 4 3.2 13 10.5 111 89.5 .68
L va-cical Charactec 38 30.6 13 10.5 51 41.1 73 58.9 W17
é Surfnce Corwesition 13 10.4 1 0.8 14 11.3 110 §8,7 37
Foad Ambicence 7 5.6 0 0.0 7 5.6 117 94.4 .71
¥e2ather Ambience 7 5.6 1 0.8 8 6.5 116 93.5 .72
Light Arbicnac 6 5.8 1 0.8 7 5.6 117 94,4 .78
i_Lccacion 1 0.8 0 0.0 1 0.8 123 99,2 N/A

® police omissions'd;e equivalent to missing values (no éntry on police report), and are therefore not included in the

computation of the uncertainty coefficients.







The second variable for which the police data are definitely
inadequate is the accident severity (Uc = .25). Whereas

the police report is typically filed immediately after the
IRPS in-depth report is based on data collected‘both imme-
diately following the accident, as well as on follow~up data
collected up to a month after the accident. This allows the
IRPS investigators to get more eliable information concerning
the injuries to all drivers/passengers involved. Gf the 38
misidentifications, all were because personal injury accidents
were misclassified as property damage only. Obviously, the use
‘of police data to code severity would therefore be extremely
misleading in various cost-bencefit anélyses of safety improve-
ment programs.

Gther variables where police accuracy is low are surface
composition {(Uc = .37), speed limit (Uc = .59} and horizontal
character of road (Uc = .68). For road surface composition,
all the misclassifications were caused by confusing concrete
and blacktop road surfaces. For speed limit, of tie 28 mis-
identifications the police were within 10 mph of the actual
speed liwmit 19 times and made mistakes outside that range 9
times. For horizontal character, the police misclassified
straight and curved roads 9 times.

4.1.2 Interagency Differences

Comparisons among the agencies are useful in identify-
ing those variables on which high interagency variability .
exists. The identification, coding, and reporting proce-

dures used for these variables by each agency can then be

g ek B s > B e e
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Table 4-~2

Degree of Correspondence Between IRPS and
Each of the Police Agencies on Accident Variables

All Agenciles Uncertainty
Combined Coefficient

Uncer-

tainty .

‘ Coeffi- City Countv State
Variable cient Rank (N=73) (N=36) (N=15)
Month 999 2 i .o 98 Lo 00 l. OO
Day of Month .97 4 .97 .98 1.00
Year .98 3 1.00 .95 1.00
Day of Week .88 8 .20 .92 .91
# of Traffic Units .90 7 .89 .84 1.00

| # of Passenger Cars .88 9 .93 1.00 .60
# of Trucks 291 5 1.00 .81 *
# of Motorcycles 1.00 1 1.00 1.00 *
# of Bicycles *
# of Pedestrians *
# of Trains *
# of Parked Vehicles .90 6 .88 1.00 *
Accident Severity .25 17 .22 .42 .33
Converging
Trajectories .80 10 .78 .89 1.00
Speed Limit .59 15 .73 .49 .93
Horizontal Character .68 14 ;41 .44 .71
Vertical Character <17 18 .14 .17 .37
Road Surface
Composition 37 16 .06 + 1.00
Road Ambience .71 13 e 77 .70 .65
Weather Ambience 712 12 .80 .81 «55
Light Ambience .78 11 .71 1.00 1.00
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identified, and those procedures used by the most reliable i
agency can then be recommended for adoption by the other
agencies. Thus, this comparison also provides a method for

amelioration of the poorer accuracy of one or two of the

three agencies.

To evaluate the reliaptlity of the individual agencies, ;
the uncertainty coefficient Qés calculated separafely for : % ;
each of the three agen: es investigated -- the State Police,
the County Police, the Municipal Police -- and the results
are tabulated in Table 4-2.

Although nc statistical tests were conducted tovassess
the significance of the interagency differences, 1t appears
that the State Folice provided the most accurate data, while
the Municipal Police provided the least accurate data. Some
of the more conspicuous differences involve the recording of
the speed limit, the road surface compcsition, and the
vertical curvature. The speed limit was correctly reported
every time except once by the State Police, reported correctly
56 out of 61 times by the City Police, and only 6 out of 28
times by the county. Information concerning tie vertical
curvature is poor for all agencies, but is nonetheless twice
as good for the “-ate Police as for the Municipal Police.
Finally, the mos. striking difference is in the notation of
road surface composition, which was correctly iderﬁified by
the State Pclice in all cases, while hardly ever identified
correctly by the Municipal Police. The poor performance of

the latter remains unexplained.
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Table 4-3 Agreements and Disagreements Between IRPS and Police Reports on Driver/Vehicle Va:iabdbles
F Disagrecrents Agrecments
Misideouti- Police Police Total Not Total Uncert.
fications Commissior el Cmissions Present Present c/f
Variable n K n 3 n 2 n % n L3 _n 2 n % u Phi
:‘Age ) 24 11,6 N/A N/A 1% 0.5 25 12,1 N/A N/A N/A N/A 182 87.9 091 N/A
Psox 1 0.5 N/A | W/A 0 0.0 1 0.5 N/A W/A | N/A | N/A 206 39.5 96 .59
‘ Nodel Yeoo2r 11 S.2 /A N/A 20* 9.7 21 15.0 N/A AN/A N/A N/A 176 85.0 .91 N/A
{O0rirkins = Leugree
- 6 2.9 5 2.4 (3 2.9 17 8.2 N/A N/A N/A N/A 190 91.8 .32 N/A
N/A w/h 0 0.0 90 13.5° 99 43.5 113 54.6 4 1.9 117 56.5 .02 .15
N/ /A 0 ¢.0 40 19.3 44 21,3 163 78.7 0 0 163 78.7 + +
4 E /A o 6.0 |7€ 36.7 76_136.7 ] 131 163.3 0 0 131} 63.3 + *
N/A | N/A | O 0.0 {168 21.2 168 81.2 37 17.9 2 1.0 39 13.8 .00 .05
Attznrion Diverted ; N/A N/ 6 2.9 17 8.2 23 11.1 181 87.4 3 1.4 184 83.9 .03 27
N/A ] N/A 3 1.4 7 3.4 10 4.8 195 94.2 2 1.0 197 55.2 .09 .28
N/A /2 0 .0 87 42,0 87 42.0 120 58,0 0 0 120 58.0 A +
/A u/n 0 0.0 1 0.5 X 0.5 206 99.5 9 0 206 99,5 + *
N/A N/A 0 10.0 3 1.4 3 1.4 | 204 | 98.6 ¢ 0 [204 | 98.6 + M
N/A N |1 125 g 3.9 4 4.3 | 198 | 95.7 \ 0 108 | 95.7] .02 |.01
N/A | N/A 2 1.0 5 2.4 7 3.4 197 95.2 3 1.4 200 96.6 .13 .56
N/A W/h 3 l.4 5 2.4 3 3.3 199 96.1 Q 0 199 9€.1 .00 .02
/A % /A 1 C.5 € 3.9 9 3.3 196 94.7 2 1.0 158 95.7 .11 +35
u/n N/A 7 3.4 15 7.2 ¢ 22 10.4 176 85.0 9 4.3 165 89.4 .14 .49
v/n ‘ /A 14 intﬂ 3 1.4 I 17 8,2 187 50.3 3 1.4 i90 91.8 .14 .26
Shoulder Defcctive N/ i i NSA ! 1 FO.S 9 4.3 10 4.8 194 93.7 3 1.4 197 95.2 <15 LA2
Cthar Roal Lofectis | N/A l /A ' e 2.0 17 l 5.2 17 8.2 189 1-91.3 1 0.5 190 91.8 .04 .23
Save of Vehi L Jﬂl;p s/ _dngsn | as ‘_}.9 6 2.9 { /A N/ | N/A } N/A 201 5 57.11 x/a fwy/a

» mroue cminsina. are equivalent to missing values (no entry on police report), and are therefore not included in the
compuiatica of tac uncertainey crefficient.

+ S0 statictics caanated, becauls of insufricient data,
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4.2 Traffic Unit vVariables

Traffic unit variables are those measures which reflect

characteristics of each one of the participating drivers

- and vehicles. Thus, these characteristics must be specified

separately for each one of the involved units. Twénty—two
traffic unit variables were defined for the purpdse of this
analysis, and they are listed in Table 4—3, along with the
agreement-disagreement analysis between the police and IRPS.

4.2.1 1IRPS/Police Differences

In this analysis, we begin to see large discrepancies
between the percent agreements and the uncertainty coeffi-
cient statistics for the presence of either a driver deficiency,
a vehicle deficiency, or a road-related problem. The poof
level of agreement is due, for the most part, to a tendency
by the police not to cite these variables, i.e., to maké
omission errors. The fact that commission errors are rare
suggests that conservativism/nonreporting on the part of
the police is indeed their underlying cheracteristic. Note
also that for all but the first four variables, misidenti-
ficiation does not apply. Thus, the police can either cite
or not cite defective brakes, but there is no.opportunity
for them to misidentify defective brakes as something else.

In light of the results presented in Table 4-3, the
use of police data for evaluating. the frequency and type of
vehicle defects in accidents is very questionable. For
all the vehicle defect categoriesrevaluated here, the

uncertainty coefficients are practically zero, i.e., no
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information is conveyed at all. Phrased in another way, the
uncertainty is not reduced at all by the polide reports. The
situation is fairly similar with respect to driver mental
characteristics, including the police report of whether a
driver was drinking or not.

Finally, again with respect to road-related characteristics,
the police report may be viewed as transmitting very little
information. Whereas for vehicle and driver characteristics,
the police tend to make omission errors significantly more
than commission errors, in the. case of road-related defects,
the police are approximately .just as likely to make a
commission error as they are to make an onission error. AS
in the other two areas, the high percenc agreement is mostly
based on the lack of any detccted deficiencies.

4.2.2 Interagency Differences

The comparisons among the three law enforcement agencies
on the traffic unit variables are displayed in Table 4-4.
Due to the smaller number of cases involved, data for some
of these variables is not available for all of the agencies.
Nonetheless, there are some interesting discrepancies in the
accuracy of reporting among the three agencies. It appears
that ﬁhe correct detection of presence of alcohol while
driving is much better for the county police than for the
other two police agencies, though this is not true of the

for the on-site data,*

¥The accuracy of police reporting of alcohol involvement
will be discussed separately below.

**Results obtained with the larger, on-site sample indicate
the superiority of the State Police over the other two
agencies for this factor (see Section 4.5.1).
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Degree of Correspondence Between IRPS and

Table 4

-4

‘Each of the Police Agencies on Driver Variables

All Agencies Urcertainty
Combined Coefficient
Uncer-
tainty o
_ Coeffi=-[MisSsing] Citv County State
Variable cient [Values | (N=134)] (N=52) (N=21)
Age .91 1 090 .98 .97
Sex .96 0 1.00 .87 1.00
Model Year .91 20 .93 .95 .90
Drinking - Degree
of Impairment .32 6 .00 .46 .01
Brakes Defective .02 0 .03 .02 +
Lights Defective +
Steering Defective +
Other Vehicle
Defects .00 0 .00 .01 +
Attenti.ion Diverted .03 0 .05 .08 .02
Drinking .09 0 .00 .21 +
Evesight Defective +
Hearing Defective +
Illness +
Fatigued .00 0 + .01 +
View Obstruction
(Hill Crest) .13 0 + .03 1.00
iew Obstruction
(Embankment) .00 0 + .01 .03
View Obstruction
(Growth) .11 0 .15 + +
View Obstruction
{Other) .14 0 .14 .26 +
Foreign Substance
on Road .14 0 .14 .20 +
Shoulder Defective .15 0 + .09 w71
Other Road Defects .04 0 .10 + +
Make of Vehicle N/A
- 35 -

+ None in sample.







On the other hand, the identification of the view obstruc-
tions (hill crest) and road conditions (shoulder defects) is
better when performed by the State Police. It is possible
that criteria for identifying -- or perhaps just the atten-
tiveness to -- hill crest view obstructions or road shoulder
defects are better for the State Police than for the other
two agencies. Comparisons of the procedures used by the
different agencies could be used to develop a uniform and
improved procedure.

4.3 Accident Causes

In many ways, the determination of an accident cause is
the ultimate goal of an accident investigation. None-
theless, as has been mentioned above, the definition of an
accident cause is very different for the police investiga-
tor than for the IRPS investigator. Part of the pclice-
man's role is tc determine the most legally culpable driver
in an accident. Thus, a priori, his orientation is to find
some fault with one or both of the drivers. On the other
hand, the IRPS investigators attempted to identify cause-
and-effect relationships which led to the accident regardless
of the legal culpability involved. Thus, discrepancies
between the police and the IRPS investigations are as likely
to be a result-of: (1) differences in the focus of attention
and the definition of the accident cause, and (2) the relative
accuracy of the police investigationsl Unfortunately, no
statistical analysis can separate these two issues and
determine the accuracy of the police on each, independent of

the other. However, since the underlying issue here is
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the validity of the police-reported data for highway safety
researéh, analysis, and development programs, the results of
the comparisons are still valid because they indicate the
extent to which the police are accurate in repofting accidentv
causes as defined by a research-oriented, MDAI team (IRPS).

Twenty-three different accident causes were identified
by IRPS for the purpose of this analysis. These causes are
listed in Table 45, along with the fesults of the agree-
ment/disagreement analysis. Since errors of misidenti-
fication were not applicable here, they are not listed fcr
this table. The causes are grouped into the vehicular,
human direct, human indiréct,rand environmental causes as
they had been originally grouped in the IRPS accideﬁt
causation hierarchy of factors.

4.3.1 1IRPS/Police Differences

The analyses of the agreemenﬁs and disagreements
between the IRPS evaluations and the police evaluations
again indicate a very high value for the total percent
agreements between IRPS and the police, but an extremely
variable relaticnship based on the uncertainty coefficient
and Phi correlation. As has been noted above, the more
detailed the description of the cause is likely to be, the
higher the ‘percent of noncitings by the police. However,
because of the largs number of correct noncitings (correcti
rejections), there is a high the percent of total agreements
between IRPS and the pdlice. The'uncertainty coefficient is

therefore a more realistic measure of the accuracy of the
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police reporting procedures than the percent agreement or
disagreement. While the uncertainty coefficient can provide
us with a single measure of the police's accuracy, the SDT
statistics, presented in Table 4-6 are useful in inter-
pfeting the reduced accuracy. Recall that a' is a "pure"
measure of the investigator's sensitivity, while the like-
1ihood ratio reflects the degree of conservativism or
reluctance to make false alarm errors. Since these two
measures reflect two different human information processes,
they are susceptible to improvement by different methods.
Thus, knowledge of performance along these two measures can
be used in the design, development and improvement of police
investigating procedures. In evaluating the actual results,
a note of caution is in order. Due to the extremely low a
priori probabilities of some of the accident causes, and the
relativély small sample of accidents studies, the cell
probabilities on which these statistics are based may not be
very stable. This is particularly true with respect to
estimates of the likelihood ratio.

Looking at all the causal factors together, the SDT
statistics support the notion that the police in fact are
conservative in their attribution of causes since the pro-
bability of false alarms is ektremely low for all causal
factors, and as a result ﬁhe likelihood ratio is extremely
high. The true sensitivity of the police investigators is
reflected in @' (1.83), which suggests that for all causes

together the police are fairly insensitive. For those
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Signal Detection Analysis of Police Performance
in Identifying Accident Causes

Table 4-6

P (False

Causal Factor P (Hit) Alarm) LR a’
Vehicular Causes 36 .01 14.05 1.97
Inadequate Brakes «57 .01 14.75 2.50
Tire Proplems —_— ——— ———— -———
Other Vehicle Causes .08 .05 ——— ——
Direct Human Causes «75 «05 3.08 2.32
Speed Too Fast .56 .04 4.58 1.90
Failed to Yield

Right=-of-Way .97 - . .05 .66 3.53
Drove Left of Center .57 .04 4,56 1.93
Improper Overtaking .75 .03 4.67 2.56
Passed Stop Sign .80 .01 10.52 3.17
Followed Tco Closely —— ——— ——— ————
Made Improper Turn .67 .01 13,60 2.77
Other Improper Driving .28 . 06 2.83 ;97
Indirect Humanr Causes .17 .02 5,23 1.10
Had Been Drinking .67 .01 13.60 2,77
Fatigue . 00 .01 —_——— -
Driver Inexperience - - —-——— —-——

ther Indirect
Human Causes —-—— ——— ———— -
Environmental Causes .16 .01 5.14 1.33
Slick Roads .25 .01 11.94 1.65
View Obstructions .03 .00 ——— -
Uther Highway-
Related Causes . 06 .00 —_—— -
Grand Mean - .48 .03 5.86 1.83
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factors for which no pdlice citings at all were available,
d' and the likelihood ratio could not be calculated, even
. though the uncertainty coefficient could be calculated.
A‘comparison between the different categories of
causal factors --vehicuvlar, human direct, human indirect,
and environmental causes -- indicates that direct human
causes are the ones that are best detected by the law
enforcement agencies (d' is highest), while the human in-
direct and envircnmental causes are the ones that present
the most difficulty (@' is lowest). Also, it appears that
relatively speaking, the human direct cause category is
the one area where the police are willing to coﬁmft a
slightly higher rate of false alarms, probably due to the
police orientation to search for culpability in terms of
inappropriate driver behaviors. Indirect human causes are
simply difficult to detect within the short amount of time
available for the police,'and environmental causes often
require careful measurcments by an accident reconstruction
specialist -- something beyond the scope of the police
capabilitie¢ . in terms of time, cost, and possibly, expertise.
In the domain of vehicular causes, the only cause
that the police are marginally successful at detecting
-correctly is that of inadequate braking (Uc = 0.37, 4' = 2.5).
One way of rossibly improving the police's detection rate
would be to be less conservative, and risk increasing the
false alarm rate. An increase of from 0.01 to 0.05 would

probably greatly increase the probability of hits without
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involving too great a "cost" in terms of permissible level
of accuracy. It is most likely that the major limitation
here is that of time -- the police simply do not have the
time (or do not consider the spending of such time appro-
priate) to actually remove a wheel and examine the brakes.
In fact, they usually do not even have the time to drive the
car themselves.

Humaa direct causes are perhaps the best identified by
the police. Of these, failure to yield right-of-way and
failure toc stop at a sign are the best identified (Uc = .71
and .63, respectively, and d4' = 3.53 and 3.17, respectively).
The level of false alarms that the police are willing to
tolerate here is much greater than it is for wvehicular of
environmental causes and appears to be appropriate. Note
that failure to stop at a stop sign is associated with both
a high probability of hits and a low probability of false
alarms, indicatiﬁg high sensitivity to this cause. Direct
human cauases with respect to which the police's assessment
can be ccnsidered unreliable are speeding, driving left of
the center of the.road, and any other improper driving be-
haviors. The problem with identificétion of speeding and
driving left of center is not one of poor criterion (8), but
actually oné of the investigator's sensitivity to these
factors. It may be that, givén the stress that the police
are under, it is impossible for them to actually determine
whether a driver was speeding or driving left cf the center
line. Obviously, the driver himself/herself would be

reluctant to volunteer this type of information. Transient

- 42 -






environmental evidence to this effect (tire markings on the
pavement) are perhaps too time-consuming tc be properly
assessed by the police} Nonetheless, since both speed-

ing and driving left of the center line are clear-cut
violations of the law, it may be advantaéeous to try to
improve the overall detection capability of the police

(d') by providing them with short workshops that would give
them additional cues to look for and some rules of thumb that
they can use to calculate speed and paths prior to impact.

‘ Also, with respect to speeding, it is likely that the police
use different criteria from those used by IRPS. This is
because IRPS' evaluation of speeding was in essence "driving
too fast for conditions," while the police definition is
Vprobably restricted to "above the speed limit."

The police assessment of "other improper driving"
behaviors is practically useless, as indicated by both the
uncertainty coefficient and d', which reflect chance-level
performance. This is probably because more subtle human
errors escape the police's notice (espécially if they do
not have a specific code for these behaviors on the form),
which is suggested by the high rate of omission errors in
this category (27%f.

Of all the indirect human causes, only dfinkiqg can be
evaluated since for the three other categories -- fatigue,

driver inexperience, and other indirect human errors --= no

correct identifications were made at all (a negative reflectionr
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on police performarce). The assessment of drinking may be
considered adequate (Uc = .57 and &' = 2.77), erpecially
since perhaps the only way to increase the number of correct
identifications may be to shift the criterion to increcse
the percent of false alarms. Since this is a type of cause
in which the police would want to be conservative in their
estimate, 1t is likely that short of incréasing pressure on
the police to give alcohol tests priof to citing for driving
while intoxicated, no improvement can be expected.

In the assessment of environmental causes the police
performance is also not very reliakle. For none of the
factors cited does the police performance exceed the chance
level. This shortcoming is particularly critical if police
reports are to be used as déta sources for highway improve-
ment programs. As.to the reason for the poor performance,
the near zero false alarm rate for the tﬁree environmental
causes is a clue suggesting that the police in fact simply
disregard this category. ‘This can become 1 bad habit
relevant to any causal factor that is relatively rare.* For
this reason, the formatting of police accident reports is
extremely important since proper formatting can force the

investigating police officer to scan all relevant

FThis may be a particularly difficult problem to solve since
it appears that subjective probabilities. for (objectively)
low probability events are often zero (Naatanan and Koskinen,
1975.) ' - '
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alternatives. Slick roads as a causal factor may be an
exception since it is checked at some frequency, as is indi-
cated by the probability of a hit = 0.25.

4.3.2 Interagency Differences

Because of lack of data, differences among the three
agencies on some of the causal factors could not be evalu-
ated. The reduced causal factor list ana the results of the

comparisons among the agencies are presented in Table 4-7.

As with the assessment of accident and driver characteristics,

so with the assessment of accident causal factors, the State
Police seems to be fhe mostvfeliable, while thé-Muniéipal
Police seems to be the least reliable.

With respect to specific factors, the differences among
the agencies are significant on only four, three of which
are in the domain of human direct causes. The accuracy of
reporting failure to yield right-of-way is relatively high
for all agencies, but significantly better for the State
Police than for the Municipal Poliée, which in turn is
significantly better than the County Police. In magnitude
the differences are small, and an examination of the SDT
statistics revealed that for all agencies, ¢ (hit) > .96,
so the differences among the agencies are in the false alarm
rates. The State Police had no false alarms at all, whereasb
the County Police had ¢ (false alarm) = .06. Thus, even
though the differences among the agéncies'are significaﬁt
for practical purposes they are small, and the reliability

of all three agencies is high. Differences of both practical
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Table 4-7 - Degree of Correspondence B

Available

2tween IRPS and Each of the Police Agencies in Identifying Accident Causes

of sicnificance are based on Fisher's 2.

Uncertainty Cocfficient (U) Phi

(n=134) (n=53) n=20) (n=134) {n=53) (n=20) i
Cavsal Factor City County tate Citv County State Significance®
Vehicular Causes .24 .18 + +50 .48 ——-
Inadeéuate Braxes .32 .41 + .57 .65 ———
Direct:Humnan Causes .43 .32 .45 .71 .59 .61
Speed Tco Fast .21 .41 03 .39 .68 .19 2/2,1
Tailca to Yield
Right-of-Way .72 .66 1.00 .87 .73 1.00 2/3/1
drcve Left of Center - + .22 .52 — .58 .55
Irproper Overtuking .47 .26 .65 .62 .48 .69
Fassed Stop Jign .73 + + .89 —— -
| Made Imprcper Turn .73 .00 + .89 .02 ——— 2/3 |
Cthexr Impronaer Driving ‘.07 .03 .17 .32 .20 .33
Indirzct Human Causes + .05 + —— .22 -
rad Becn vrinking + .34 + - W55 R dostu
Fatigue + .00 + - .03 -
5-viroamental Canses .03 .14 .12 .19 .40 .41
Slick Roads .10 .05 .71 .34 .24 .75 /2,3
View Obstructicns .03 + + .19 = e
Ctner Hichway--
Related Causcs + + .24 —— —~—— .55
Anbience-Felated Causcs .10 .15 .42 .34 _-43 A9
+ No statistics computed, due to insufficient data. ,
* Difierences significant at p< .05 are specified by the initials of the two agencies separated by 3 slash. Tests







and statistical significance are obtained in the identification
of speeding. Here, most of the difference among the agencies
was in the P (hit) rather than in P (false alarms) and,
given the relative constancy of false alarms, this was
reflected in both differences in the likelihood ratio and
the d'. The d' scores for the Municipal, County, and State
Police were 1.88, 2.24, and 0.453, respectively; while the
likelihood ratios for the three agencies were 16.67, 11.14,
and 2.86 respectivaly. The sigrificant differences were
between the County Police and the State Police, and the
County Police and the Municipal Police. The higher accuracy
of the County Police is attributed to a higher hit rate (P
(hits) = 0.78) relative to the Municipal and State Police
(0.50 and 0.20). Perhaps the County Police uses criteria
that are more similar to IRPS' or are somehow better able to
evaluate precollision speeds. Whatever the reason, it is
worth investigating since this knowledge could enable the
other agencies to upgrade their evaluation significantly.
The other significant interagency différence was obtained
petween the ac-uracy of the Municipal and County Police in
their recording of improper turns. Here, the Municipal
Police was much more accurate than the County Police (no
data were available for the State Police). The difference
was due to P (hit) = 0.0 for the County pPolice, compared to
0.8 for the Municipal Folice! This cannot be interpreted as
failure to note improper turn as a cause since it was
erfonebusly recorded (false aiafms) by the Ccunty Police 2%
of the time versus 0% of the time by the Municipal Police.
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Significant differences were also found to exist be-
tween State and Mjnicipal and State and County Police in the
identification of slick roads as a causal factor. The State
. _ N Police was significantly more reliable than the other two
agencies in identifying this factor. The difference was
again due to the P (hit) where the State Police had 1.00
’ compared to .17 for the County and .13 for the Municipal

Police.
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4.4 The Effects of Night vs Day Occurrence on Causal Factor .

Assessment Reliability

Much of the information gathering activities in which
accident investigators are involved depend on the availa-
bility of visual cues (roadway characteristics, damage,
skid marks, etc.). One would therefore sgpposé that the
accuracy of assessing accident cause might be, atfleast
for selected causal factors, poorer during the nighﬁtime'
than during the daytime. Poorer performance may be expected
only on the average, rather than for all accidents, sincé
some accicdents may occur in well-lit environments to which
the investiqatof is visually adapted. However, some acci-
dents are likely to occur on dark roads where even at full
adaptation, visual acuity is poorer than it would be_under
normal daytime illumination.

The resul:s of comparing thévpolice performance to
that of IRPS separately for the daytime and the nighttine
accidents are presented in Table 4-8. 2 tests of signifi-
cance conducted on the Phi correiétions reveal that of all
the factors, only three were significantly different during
the dav than during the night, two of which were human causes.

Of the vehicular causes, the ability to identify
inadeguate brakes as an accident cause was much poorer at
night than during the day. This result is not surprising
since part of the evaluation of brake problems would depend
on either the driver's report or the policeman's own check of
the brakes based on visual cﬁes (e.g., skidmarks, presenée of

brake fli..d).
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Table 4-8

Degree of Correspondence Between IRPS and Police
in Identifying Accident Causes
as a Function of Light Conditions

Uncertainty

Coefficient (U) Phi

(n=40)}{ (n=149) (n=40) { (n=149)| Signi-
Causal Factor Night Day Night Day ficance
Vehicular Causes .30 29 .61 .53 NS
Inadequate Brakes .24 .55 <47 . .74 .02
Direct Human Causes .38 .42 .66 .68 NS
Speed Too Fast .27 .21 .54 .47 NS
Failed to Yield
Right-of-~Way 1.00 075 i1.00 |. .85 | ~77
Drove Left
of Center .70 .21 «70 .41l .02
Improper Overtaking. + .46 ——— 59 ——
Passed Stop Sign + .73 —— .89 .
Made Improper Turn 1.00 . .42 .66 .
Other
Improper Driving .09 .05 «36 .27 NS
Indirect Human Causes .01 .08 .04 .29 .16
Had Been Drinking .01 .82 . 03 .81 < .01
Fatigue + .00 - .01 _—
Environmental Causes .14 .05 .38 .25 NS
Slick Roads ) .18 .14 .47 .39 NS
View Obstructions + .03 — .18 -——=
Other Highway-
Related Causes + .07 - .29 ———
Amblence-
Relat=d Causes ) .11 <17 .37 .46 NS

+ No statistics computed due to insufficient data.

- 50 -







Another possibility is that the loss of visual cues at night
also prévents the driver from becoming aware that his brakes
are not functioning as well as expected compared to the
daytime, when visual cués pfovide the driver with more
intense feedback on the adequacy of his brakes.

Based on this data, the ability to detect alcohol in-
volvement at night is practically nonexistent. In fact, this
analysis indicates that police are able to assess involvement
of alcohol.very well durigg the daytime (Uc = 0.82), but
during the night their assessment is practically random.*
Again, this is a surprising finding since one would expect
that at nighttime the police would be more alert to alcohol
as a potential causal factor. It is possible that drivers
intoxicated during the daytime are in a different category in

terms of their levei of intoxication and the obviousness of
the alcohol's effect on their driving. Wwhatever the reason,
the extremely large difference between policé performance
during the daytime and nighttime merits close study. This
finding could also be the result of thz convenience sampling
technique used to select the in-depth accidents where drivers
who were broperly assessed as alcohol involved by the police
at night could have been systematically excluded from the

sample. Because of the potential biases associated with the

in-depth sample on this particular cause, an additional alcoihicl

analysis was performed using the on-site data. This sample

*Hore too there 1s a discrepancy between the results based
on the in-depth data file and those based on the on-site.
For alcohol involvement the on-site data 1is probably more
appropriate to use (Section 4.5).
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was seleéted during a 24-hour coverage period and is less
biased because of noncooperation on the part of drivers (see
Section 4.5).

The police are more accurate in their assessment of
driving left of the center line and failure to yield right-
of-way during the nighttime than during the daytime. Again,
this result in contrary to the expectatioﬁs since the assess-
ment of both factors depends to a large extent on visual
cues. It is possible that the police employ different
prqceﬁures to assess these factors during the daytime and
during the nighttime and that the procedures employed during
the nighttime are either more similar to those employed by
IRPS or are more accurate. Similarly, it is possible that
during the nighttime the drivers are more likely to admit to

these beha.iors and justify them by claiming poor visibility.
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4.5 Alcohcl Presence and Involvement

For each accident analyzed, both the police and IRPS
indicated whether alcohol was present and/or involved.
Alcohol presence was indicated on a four-level scale of cer-
tainty ranging from "no alcohol detected" through *possible"
and "probable" presence of alcohol, to "certain® presence
of alcohol. Similar categories were used for ﬁhe evaluation
'of the involvement of alcohol as a contributing causal fac-
tor. Thus, the comparison betwean IRPS and police was not
based on a yes-no set of comparisons but rather on the cor-
respondence in 1evé1‘of certainty in the attribution of
alcohol presence and/or involvement.

4.5.1 The Detection of Alcohol Presence

In order to focus on the ability of the police to detect
the presence and degree of involvement of alcohol in acci-
dents, it was necessary to obtain a larger sample for the
data base. This is because, when dealing with a represent-
ative sample of accidents (rather than concentrating on
fatal accidents), the percent of accidents in which alcohol
is involved is relatively small (Treat =t al., 1977).

Thus, for the purpose of the analyses in this section, the

accidents investigated by the on-site IRPS team in Phases IV

and V served as the data pase. This yielded a sample of nearly

2,000 accident-involved drivers, sampled from a 24-hour period

and less severely affected by non—fespondent data.

I






To assess the ability of the police to detect thev
presence of alcohol as a function of other variables,
Pearson r correlations and uncertainty coefficients were
calculated between the police level of confidence and the
level of confidence of the IRPS investigators.* For the
purpose of this analysis the total data set was c~ategorized
according to the following variables (and levels within
variables): the different police agencies; accident sever-
ity {personal injurv versus property damage only); the
number of vehicles involved (single versus multiple{vehciles);
the light conditions (night versus day); driver age (15-24,
25-54, 55+); and driver sex. The results are summariéed in
Table 4-9. In this table, the variables on which +he com-
parisons were made are listed on the first three columns.
The next two columns indicate the number of drivers involved
in each one of the levels, and the next two colunmnns ééntain
the correlations between the alcohol presence confidence
level of IRPS and the police. The next two columns indicate
the 2 score and the level of sigﬁificance of the difference
between the two correlations. The last two columns list the
uncertainty coefficients, indicating the police's accuracy

relative to IRPS.

*The use of confidence ratings in this analysis makes direct
comparisons between the on-site and in-depth data somewhat
difficult. Nonetheless, cross references between the results
have been footnoted throughout this report.
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Table 4-9

The Relationship Between IRPS and the Police

Level of Confidence in the Detection of Alcohol Presence

Levels Sample Sizes Corre- Significance |Uncertainty
lations of Difference |Coefficients
Variable V1 V2 nl n2 rl r2 Z o) Ul " U2
Agency City County 1,271 320 .87 | .84 1.54 NS «53 .41
City State 1,271 174 | .87 | .92 | 3.53 | .001 | .53 | .57
County State 320 174 .84 292 4.05 . 001 | .41 .57.
Injury No Yes 1,351 414 .84 .88 2.51 .01 .44 051
# of Vehicles Single Multiple 279 1,486 .87> .82 2.70 .01 .45 042
Light Condition Night Day 350 1,289 .87 .86 0.34 NS .44 253
Driver Age (15-24) (25-54) 874 680 .87 .81 4,04 .001 .48 .43
| (15-24) | (55 +) 874 162 | .87 | .88 | 0.46 | ns | .48 | .51
(25~-54) (55 +)I 680 162 .81 .88 2.80 .01 .43 .51
Driver Sex Male Female 1,170 584 87 071 8.68 .001 .48 032







The results in Table 4-9 indicate that, on the whole,
the correlations betweer the confidence of IRPS and police
agencies were relatively high for all variables studied.
The high correlation values, however, are somewhat spuricus
due to the large percent of agreements on the absence of
alcohol. The‘éorrelations are therefore meaningful mostly
for the purpose of comparing differences between levels
within variables. A more conservative =-- and valid --
measure of the extent of agreement between the police and
IRPS is provided by the uncertainty coefficients, which are
much lower than the Pearson correlations.

Comparisons among the three pclice agencies indicated
that the state police level of confidence corresponded
closely to that indicated by IRPS. The difference between
the state énd the other two agencies was statistically sig-
nificant, whereas the difference between the municipal and
county police was not. As before, using IRPS' judgements as
the criterion, the State Police may be said to bs more
accurate in their assessments of alcohol presence than the
other two agencies.* Furthermore, the detection of alcohol
presence is better in the case of injury producing accidents,
single-vehicle accidents, accidents involving drivers who
are either under 25 or over 55 years old and accidents
iﬁvolving male drivers. Conversely, the ability of the

police to detect alcohol is least reliable when the driver

*This firding is at odds with the results obtained with
smaller in-depth sample (Section 4.2.2). In light of
advantages of using the on-site data for this particular
factor only, the on-site results may be more valid than the
in-depth results.
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is female; when the accident involves multiple vebicles or
property damage only, and when the driver is between the
ages of 25 and 54. It is interesting to note that whether
the accident occured at night or during the daytime made no
significant difference in the police ability to detect the
presence of alcohol.*

Since all the comparisons are essentially pair-wise
comparisons, interactions among the variables are unknown.
Therefore, the data do not indicate which éombinaﬁion of
agency—injury—number of vehicles-light condition;driver age-
driver sex is either the most or the least reliablf detected
by the police. One interesting opservation, though, is that
of all the classifications, the one'thatryielded the least
reliable police data involved the classification of driver
sex, in which the police are found to be the least reliable
in detecting alcohol in females. This may be due to the
officer/driver sex interaction since it is accurate to
assumne that in the overwhelming majority of the cases, the
investigating officer was a male. The influence of this
"sexual” interaction nas been noted in various vsychological
research contexts (Rosenthal, 1966) .

4.5.2 The Identification of Alcohol Involvement as

Causal Factor

The correspondence between IRPS and the police in the

¥TRIs result 1s not inconsistent with that obatined in Table
4-8, since the in-depth data in Table 4-8 refer to alcohol
as a causal factor, while the present discussion is concerned
with the detection of alcohol presence only.
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detection of alcohel involvément (rather than presence) is
summarized in Table 4-10, which is similar in format to
Table 4-9. Comparisons between the uncertainty coefficients
in the two tables indicate that therpolice are less reliable
in assessing alcohol as a contributing causal factor than in
merely detecting its presence. This result may be related
to the legal system, which implies different consequenceé
for the detection of alcohsl presence versus the claim of
alcohol as a contributing factor. This hypothesis is con-
sistent with a separate analysis that indicated that the
lower correspondenceAis due to a tendenéy of the police to
understate their confidence in alcohol involvement rather
than overstate their confidence. This tendency was true for
all variables and levels analyzéd, with the exception of the
State Police, which tended to overstate their confidence of
alcohol involvement rather than understate it. Whether in
fact the police were not caéable of better assessing the
role of alcohol remains to be determined. It is just as
likely that, given the present legal system, the police are
simply reluctant to cite alcohol since it wouid result in an
increased involvement on their part with each accident case
cited (appearance in court, additional tests, etc.).

The test of significance conducted on the correlations
indicated that the State and County Police were better than
the City Police in detecting alcohol as a causal factor, and
were not significantly different from each other. The only

other significant differences were with respect to driver
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Table 4-10 The Relationship Betweén IRPS' and the Police's

Level of Confidence in the Assessment of Alcohol Involvement

..69_

Levels Samplie Sizes Corre- - Significance |[Uncertainty
lations of Difference|Coefficients
Variable vl V2 _nl n? rl r?2 y/ p yl | y2

Agency City County 1,380 372 | .64 |.75] 3.64 | .o01 | .32 | .39
City State 1,380 184 .64 275 2.64 .01 32 «55
County State . 372 184 o759 .75 0.05 NS .39 055
Injury No Yes 1.464 470 | .67 | .71 1.48 | nNs | .34 | .37
# of Vehicles Single Multiple 316 1,620 .66 .64 0.59 NS .27 037
Light Condition Night Day 417 | 1,377 | .67 } .54 | 0.97 NS .29 | .35
Driver Age (15-24) (25=54) 930 726 .70 .67 1.45 NS .40 31
| (15-24) (55 +) 230 172 070 .82 3.27 . 001 .40 .68
{25-54) {55 +) 726 172 .67 .82 4,04 .001 .31 .68
Driver Sex Male Female 1,277 619 | .70 |.58 ;) 4.23 | 001 | .36 |.33
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sex and age. The identification of alcohol as a causal
factor wés more reliable when the driver was either male or
over 55 years old. :
As with alcohol presence, ro signifi :ant Cifferences :
were cbtained in the ability to identify alcohol involvemént
as a function of the light condition. This similar perfor-
mance level (on detecting alcohol involvement) for night and
daytime accidents contrasts sharply with the results obtained
with the in-depth data (see Table 4-8). for which the police
performaﬁce in identifying alcohol as a causal factor was
indicated to be practically random for nighttime accidents.
The most immediate explanation is that the in-depth sample
contained a felatively small number of alcohol-involved i %
accidents, and therefore the discrepancy becween the two
results may be due to sampling errors. This is particularly
true for the nighttime in-depth sample since during Phases - : ;
IT and III (included in the in-depth but not on-site samples
used in the present analysis) only accidents occuring between
11:30a.m. and 10:30p.m. were investigated. If this in fact
is the reason, then analyses using the on-site data should
be counsidered more reliable. An alternative explanation
involves the inherent differences ketwean the in-depth and
the on-site level of investigation. Since the on-site
investigation was conducted in the same»viéinity and at the
same time as the police investigation, it is much more
reasonable té expect that the on-site investigators would

obtain a similar impression of the driver behavior, and
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-7 ] often obtain a similar “"confession" from the driver as the

police. This would raise the uncertainty coefficients for

both the nighttime and the daytime data, as in fact was the

T ! case. 1If this explanation is accepted, then the results

- ) obtained -:ith the on-site data may or may not be more valid

than those obtained with the in-depth data. 1In fact, 1if

sampling biases are ruled out, then it is more likely that

) .
o conclusicns based on the in-depth analysis are more valid

since in the in-depth interview the driver is typically more

cooperative (in fact, the less cooperative drivers are not

o included@ in the in-depth sample). On the other hand, the

nonrespondent data may have biased the in-depth results.
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5.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Summary of Objectives and Methodology

In the present study, a random sample of 120 accidents
involving 219 drivers was investigated by both multi-disci-
plinary accident investigation (MDAI) teams and by ?olice.
The MADI team investigating an accident consisted of an
accident reconstruction specialist, an automotive engineer,
and a psychologist. The representatives of the three relevant
disciplines each investigated the accident from his/her own
viewpoint and then together, through a formal process of
accident analysis, formulated conclusions concerning the
characteristics of the accident and the relevant causal
factors (see Treat and Shinar, 1976, for MDAI methodology
details). 1In the absence of an ex*ernal criterion for
accident descripticn and cause, the MDAY report was assumed
to reflect the true state of events, and the validity of the
police data was then evaluated relative +o the MDAI report.
Comparisons were made on three types of accildsnt variables:
1) accident descriptors, including date and tiie of accident,
numoer of traffic units involved, converging tragectories of
the vehicle(s), accident severity, roadway characteristics,
ambierce, weather, etc.; 2) driver/vehicle deszriptors,
including driver age, sex, presence of alcohol, presence of
hearing and visual deficiencies, reports of fatigue, vehicle»
condition, vehicle make and year, etc.; and 3} accident
causes, including vehicular factors (e.g., inadequate brakes

and tires), human direct causes (e.g.)‘speeding, failing
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to yiéld right-of-way, driving left of center, passing a
stop sign, making improper driving maneuvers, following too
closely), human indirect causes (e.g., alcohol intoxication,
fatigue, driver inexperience), and environmental causes (e.
g., slick roads, view obstructions).

The nature of the data (nominal categories, unevenly
distributed) precluded the use of standard parametric
statistical procedures. Instead, measures derived from
information theory and signal detection theory were used.

5.2 Conclusions

The police performance was evaluated on three types of
data items: accident-descriptive data, such as location and
time of accident; human, vehicular, and environmental defi-
cisnces present in the accident such as alcohol intoxication,
bad brakes, and view obstructions; and the cause(s) of each
accident.

More detailed analyses of this research investigated
the variability among different police agencies (city,
county, and state) and changes in reporting accuracy as a
function of daytime versus nighttime accidents. Alcohol was
singled cut for further evaluations by evaluating the police
accuracy in detecting the involvement of alcohol in an
accident as a function of various other factors such as
driver age, sex, nighttime versus daytime accidents, accident
severity, etc.

In general the most valid police reported data were
those concerned with accident descriptors and least reliablé

were driver/vehicle variables. The police's ability to
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accurately attribute accident causes varied ccnsiderably

across the different cases. There were also significant

differences among the three police agencies evaluated. The

main conclusions can be summarized as follows:

1.

Among accident-descriptive data reported by the police,

it was found that police data were adequately reliable
for six of 19 variables assessed: ldcation, date, day
of week, and numbers of arivers, passengers, and vehicles
in each accident. At the other extreme, the least
reliable policé data concerned vertical road character,
accident severity, and road surface‘ccmpdsition;v of

the vertical road character errors, the biggest problem
was misidentifying accidents which occurred on grades

as occurring on level rcads; out of 38 total misidenti=-
fications, this error cccurred 22 times. In 14 addi-
tional cases accidents on level roads were misclass-
ified as being on grades, while two times accidents on
grades were misclassified as occuring on hillcrests.
Accident severity is often underestimated by the police;
in all of the 38 misidentifications, personal injury
accidents were misclassified as involving property
damage only. Under road surface composition, the,l3
misidentification errors (10.4% of cases) éll involved
confusion of concrete and asphalt surfaces. Reliability
was also inradequate for speed limit and horizontal

character of roadway. The police improperly identified
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the speed limit in 28 of the 124 accidents (22.6%), and
failed to indicate the speed limit in another 21
accidents (16.9%). Of the 28 misidentifications, the
police were within 10mph of the actual speed limit 19
times. For horizontal character, the police misclassi-
fied straight vs. curved roadway sections in nine
accidents (7.3%).

The police réports analyzed provided very little infor-
mation regarding the presence of different driver
factors, and human conditions and states, and Lboth
vehicular and environmental/roadway factors and de-
ficiencies. For example, the pblice misclassified
driver age for 24 of the accident drivers (11.6%), and
misclassified vehicle model vear for 11 vehicles (5.3%),
with model year not stated for an additicnal 20 vehicles
(9.7%). For vehicle and driver characteristics, the
police tended to make omissicn err-ors significantly
more often than commission errors (i.e., the police

often failed to provide any information on the report,

rather than to identify a factor -- such as a defective
brake component -- as being present when in fact it was
not). .owever, in the case of road-related defects,

the police were aprroximately just as likelyAto.make
omission as commission errors.

The sensitivity of police investigators to accident
céuses was also generally low. Police often failed to

cite factors which in fact should have been cited,
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although they rarely cited factors which were not in

faét involved (i.e., the false élarm rate was low). 1In
terms of the identification of the overall categories

of causal factors, the police performed most reliably

in detection of human direct causes followed by vehicular,
environmental, and huma:. indirect causes. In the area

of human direct causes, police performance was rélatively
good in identifying "failure to yield" and "failure to
stop at a stop sign," and was relativelyvpoor with
respect td "speeding," "left-of-center," and "other
improper driving." For vehicle factors, the police

were marginally successful in detecting the role of
inadequate braking, but performed inadequately with
respect to all other vehicle factors.

With respect to environmental factors, police
performance did not exceed the chance level for any of
the factors cited. A particular problem exists with
respect to police identification 6f view obstruc~
tions -- the most frequent environmental cause identi-
fied by the tri-level study, and a factor which police
record systems could perform an important service in
correctly identifying. The police failed to implicate
view obstructions as causes in 30 accidents (14.5%) in

which the in-depth team irdicated this factor should

~have been cited. Overall, the police correctly impli-

cated view obstructions ia only 3% of the accidents.






Among human indirect causes, police performance
was adequate only for the "had been drinking"‘involve~
ment @ssessment. This category was identified by the
police in 67% of the cases in which the in-depth team
indicated identification was appropriate, with improper
identifications (false alarms) occuring in only 1% of
the accidents.

Analyses of inter-agency differences in the reliability

of the data, indicated a slight, but not consistent
superiority of the State Police over the other two
police agencies, the municipal police being poorest of
the three. The greater accuracy of the State Poliée

was most pronounced in the accident variables of road

" surface composition, wvertical curvature, and pcsted

speed limit; driver variables of view obstructions and
defective road shoulders; and the accident causation
variables of speeding, failure to yield right-of-way,
and slick roads. Based on the on-site data, the State
Police also appeared to be the most reliable of the
three agencies in noting alcohol presence and involve-
ment.

A separate analysis was performed on the assumption

that light condition (day or night) might affect the

rel.ability of certain causal factor assessments. It
was fcund that the validity of brake system, driving
"l¢ft-of-center," and drinking assessments all varied

significantly on this basis. For inadequate brakes,







police accuracy was signficantly roorer at night.
Similérly, based on the comparison of police and in-
depth team data, the “had been drinking" (i.e., the
causal involvement of alcohol) assessment was much |
poorer at night, although a similar result was not
obtained with the larger and possibly less biased on-
site sample when compared in a similar manner. For the
"driving left-of;center" assessment, the police were
less reliable for daytime accidents.

The final analysis focused on indications of presence

and involvement of alcohol, using the more extensive

on-site accident files from Phases IV and V, involving
nearly 2,000 accident drivers. Based on this analysis,
the reliability of the police-reported presence of
alcohol was most strongly affected by driver sex, with
lower reliability occurring for females {the police
underreported the presence of alcohol for accident-
involved females). The reliability of alcohol presence
was also significantly poorer in multiple vehicle
accidents, in which drivers were between 25 and 54
years of age and where there was no injury. Similarly,

the police-reported involvement of alcohol varied

significantly as a function of driver sex, the validity

again being poorer for females then for males. As a
function of driver age, validity was highest for
érivers 55 years of age and over, and lowest for those

25 to 54.







5.3 Recommendations

The prevalent use of police records for various non-
police needs such as research, policy making, and highway
inprovements,‘provides a strong justification for improving
the validity of police reported data -- or at the very least
bringing the lack of validity to the awareness of the different
data users. An important implication of the results obtained
in the preceding analyses is the need to reevaluate police-
reported data in the proposed National Accident Sampling
System.use of that data for accident statistics purposes..

Because 1t 1s very 1ikely that police reports will
remain a popular source for various traffic accident statis-
tics in the forseeable future, some steps should be taken to
monitor thebquality‘of police-reported accident data and
where possible improve its accuracy. Specifically, three
recommendations are rade:

1. The generally pdor police performance indicated by this
assessment provides a strong argument for improving the
training and motivation of police officers in traffic
accident reconstruction and investigation. Signi-
ficantly, many of the errors were recorded for rfactors
which clearly do not require high levels of expertise
‘to correctly assess. For example, as important as
driver age is to the use of a police record system for
problem identification, the police improperly identi-

"fied driver age in 11.6% of the accidents considered.






In other instances, data simply were not entered. For
example, whereas vehicle model year was improperly
stated in 5.3% of these accidents, it was simply not
provided in 9.7%. In addition to better motivating
police officers thrcugh informing them of the import-
ance of accurate records (and then demonstrating this
importance through actual use of these record files),

in some instances -- such as vehicle model year - it
may indicate a problem in the -availability of needed
reference information. Perhaps vehicle model year
should be more clearly indicated on the vehicle.

This assessment also demonstrates a need to period-
ically monitor and report the accuracy of police agencies.
Such evaluation can be of benefit both in motivating

law enforcement personnel, and through helpful feedbacl,
in beﬁter informing them as to problem areas and errors
they may be making. For example, the frequent misidenti-
ficaton of asphalt and concrete surfaces could reflect

a procedural problem, such as the completion of police
reports only upon return to the station, with large
elements of guessing then taking place for certain
items which are perceived as being of lesser importance.
Where possible, such evaluations might be conducted
either by supervisors within the agency itself, or by
state personnel, to reduce the potential political

impact and sensitivity of such assessments.
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Some of the problems detected emphasize the need for
impfoved design of accident repcrt forms. For example,
the extreme lack of sensitivity in recording the pre-
sence of environmental problems may reflect a habit of
simply failing to consider such factors or failing to
address this section of the reportipg form, due to the
relative infrequency with which environmental factors

are clearly involved. A change in the structure of the

recording form might ensure that such relatively rare

items are properly considered. -In addition, police
agencies should also monitor the rate of missing infor-
mation, and take corrective action when missing value

rates exceed reasonable levels.

B e e PR - A8 5 € e 7 b e i S5 e € A e b BN 6 st 6~ i i AP







REFERENCES

Bull, J. P. and Roberts, B. J. Road accident statistics -
A comparison of police and hospital information. Acci-
dent Analysis and Prevention, 19273, 5, 45-53.

SN i R 5 NN T o e S »‘fvvx\‘a‘ei

Fischhoff, B. Hindsight # Foresight: The Effect of Outcome
Knowledge on Judgment under Uncertainty. Oregon
Research Institute, Research Builetin, #13, Eugene,
Ore., 1974.

-

Fox, J. G. Recent human factors contribution to enhancing
industrial quality control. Behaviorometric, 1973, 3.
99-~118.

P —

Green, E. M. and Swets, J. Z. Signal Detection Theory and
Psychophysics. New Yor%: Wiley, 1966. !

Loftus, E. F. and Palmer, J. C. Reconstruction of automobile ;
destruction: An example of the interaction between ;
language and memory. Journal of Verbal Learning !
and Verbal Behavior, 1974, 13, 585-589.

McGuire, F. L. The nature of bias in official accident !
violation records. Journal of Applied Psychology, i
1973, 57. 300-305. i

McGuire, F. L. The validity of accident and violation
criteria in the study of drinking drivers. Journal
of Safety Research, 1976, g, 46-47.

Naatanen, R. and Koskinen, P. Simple reaction time with ;
very small imperative-stimulus probabilities. Acta f
Psychologica, 1875, 39, 43-50. i

Rosenthal, R. Experimenter effects in behavioral research. ;
New York: Appleton-Centurv-Crofts, 1966. :

Thorsen, J. and Sande, J. Hospital statistics on road
traffic accidents. Proceedings of the 3rd Triennial
Congress of the International Assoclatlion for Accident
anc Traffic Medicine, University of Michigan, Highway
Safety P2search Institute, 1969.

Treat, J. R., Tumbas, N.:-S., McDonald, S. T., Shinar, D.,
Huire, R. D., Mayer, R. E., Stansifer, R. L., and Castellan,
N. J. Tri-level study of the causes of traffic accidents. -
Report No. DOT-HS-034-3-535-77(TAC), Indiana University,

March 1977.

g

S V-

SORPPTINEL S, SR o LA e S S WL Y WU STy . s D e R AR i 0 e P e Bt Bt sarian s







B

Treat, J. R. and Shinar, D. A methodology for assessing and
classifying traffic accident causes. Proceedings of
the Motor Vehicle Collision Investigation Symposium.
Buffalo, New York, 1976.

Walster, E. Assignment of responsibility for an accident.
Journal of Personalitv and Social Psychology, 1966, 3,
73-79.

L 0 2 e B i eratod A1 A P et S5 s b S AT St W b e 11 e

PSRV PR DRI SW-ROCEN

2
|






APPENDIX A

Data Collection and Coding Forms P

The forms used to collect and code the information from
the in~depth sample of accidents is presented on payes A-2

to A-8. The form on page A-2 to A-5 was used to record the

e

accident level data; page A-6 to record the tratfic unit

level data and pages A-7 and A-8 for the causation data. 3
The forms for the special én—site alcohol presence and

invoivement analysis are presented on pages A3 [ and A-11.
The Indiana Police report form is presented on pages A-

12 and A-13.
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ACCTDENT CAUSE
POLICE REPORT VALIDATION FORM

s v Ev m ST R R T
DT 3% G064 TS N T I o TN A NI ikt 0
' FROM THE INDIANA STATLE POLICL FORM .
- 1
1 Phase and Array Number — Place a checkmark (v¥) in the space ing!icnt«ed
; ERERE for each "FACTOR" that the police indicatad :
to be "irvolved” for this traffic unit. o
Number oft Traffic Units - ¢
. 8 (0) Not involved i
j On-Site, In-Depth Flag 2 /(1) Involved B
“ X ¢ i
:'.’ On-Site Case Number . FROM THE IN-DEFTH CASE SUMMARY K
D I - - ;
f Place a number {1,2,3) in the column entitled :
. L Traffic Uait Number "level” and the appropriate letters (CAU,S/I)
" . 'TIRYY in the column entitled “significanc: for cach |}
% "FACTOR” that the In-Depth team indicated to N
4 Card Number . 1 be "involved” for this traffic unit. {
£ 13 1w 1 - Possible CAU - Causal H
. .2 - Probable §/1 - Severity 4
) Consecutive In-Depth Case Number — e 3 - Certain Increasing .
i - 1s 16 12 ' -
' Y 4
o Number FACTOR Police Code lcvel Significance Code |~
/ 1. Vehicular Causes ot -
N 18 XY
2. Inadequate b:rakes —— g
19 [ EARY]
3. Improp2r lights . .
: 2 89 5o ‘
: 4. Tire problems® . -
11 s1 82 | °
f. .
; 3. Steering problems* . -
22 s3 S& :
. 6. Suspension problems* - —_—
! 23 ss s¢ |
7. Other vehicular causest* — —_— r.i
s $7 se |}
e 8. Direct Human Cauces — I
2s $9 60 l
)
- 9. Speed tco fast — — — ki
: ze £y 62 :
lo. Failed to yield right-of-way —— ’
27 6s v | ¢
{'.’
. 11. Drove left of center — _—— }E
i 2s €3 ¢e |
‘N . M
L, 12. Improper overtaking — ‘:
- t 3 8 ¢s¢8 ’
o
13. Passed stop sign — 1
- Y XER) i
14. Disregarded traffic signal R é
3 72 i
15. Followed too closely _—— t'
N 73 I 14
é&
i
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23.

24.

25.

Number of:

ACCIDRNT
PoLice ReporT VALIDATION Foan -- conr:nueo

CAUSE

) FAC”OR Policc Code Level Significance
Made . improper turn )
Other improper driving _—
Irdirect Human Causes
mﬁ
Had been drinking . _—
3 02
Fatigue®
T 37
Driver inexperience* — —
20
Other indirect human causes®
39
Environmental Causes -
) 23 28 b
L,
Slick rcads? — — ¥
X} 25 26 B
3
View obstructions® I
~2 27 20 P
]
Other highway related causes® . U 4
X 29 e f.
y-
Ambience related causes?® . I A
LY 31 32 .
ot AL 303 2kt ot Ta AT, 5Vﬁ’:ﬁif:a..:?;:;¢—_;2uhufi :giﬁES:

Factors ¢

RS AR ed Bt ebalie 2 SRR

Phase and Array Nunber

ited

On-Site, In-Depth Flag

On-Site Case Number

Traffic Unit Number

Factor Number

Src Below

Each time a factor was cited in the above
array by ecither the Police, or IRPS, or both
£i11 in one of the lines below. Complete onlyf
as many lines as there were unigue factors -
cites. Under the column entitled "Police Fac-
tor” or the column entitled "IRPS Factor” code
the hierarchy line number assigned to the fac-

tor heing coded.

Under the column entitled

“IRPS Level®”

the "Level" column

be involved in

above.

codx the corresponding value from
Repecat this coding
procedure for only those factors indicated to
the above array.
lines are requirecd add them at the end.

Consecutive In-Depth Case Number

If additionalp:

Y

YT

A3
a—

] !

IR |

ekt

t
ey

R

A8 s

-—
Cause Police IRPS 1eps Cause Police Ines Inrs
Humber Factor Level Factor Number Factor Level Factor
3
TR e 1y e 1 o2t TR TR 20 T ;
a2 — — —_— 08 _— — — g
[ 18 19 T 2 22 13 18 1 19 20 71 22 g
] |
TV T ITET) Ty T STRT ITRY m FERETI 4
4 4 SR, - ew ow o §
TF Tv 2t 77 1) T Te 19 1o 1 12 -
2 SRIBI R L ANS _mmrv‘mm:z:wxmwrg.. :
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DRIVER/VEHTCLY
POLICE RLPORI

CHARACTRY G110
VALIDATION FORM '

e o el

NES
e

PSS RLETERTLY. PRERTATR IR
-3
» P
'} Phasc and Array Number — e $. Factor “presence®?
° T [Indicate the presence (¢¥) or absence
G S . - for cach of the faccors listed below]
Y Number of: Traffic Units ——
B 8 3 (a) Brakes defective?
b, 2
1 On-Site, In-Depth Flag 2
.j ' . (b} Lights defective? .
’ 2
; On~Site Case Number e
F;; T 0 9 e _____(c) Steering cefective? .
" 26
¥ Traffic Unit Number e
B . THY ) (d) Other vehicular defects? _
O 27
'§ Card Kurmber ,
3 13 1 (e} Attention diverted? _
; 20
.y -
'y Consecutive In-Depth Case Number e (f) Drinking? .
T 1 1¢ 17 29
{ FROM THE INDIANA STATE POLICE FORM (g) Eyesight defective?
L‘% 1 X
5;'. - {h) Hearing defective?
1 1. Driver ace ? - 3
e 8 18 13 )
_ (i) 1llness? _
2. Driver sex? ’ 32
(1} Male _ (j) Fatigued? _—
L ¥
f (2} Female _—
I YY) (k) Vision obscured by hillcrest? .
LR
A 3. Model year of driver's vehicle:
- (1) Vision obscured by erbankments?
? — 3s
21 22
. (m) :Visiorn obscured by roadside
4. Condition of driver with respect structures and growtn? —
to drinking? . X3
—_____(C) Not arinking _(n.) ‘Other vision obstructions? .
[})
(1) Had been drinking - obviously
drunk (o) Foreign substance on road surfece? _
36
(2} Had been drinking - ability
impaired (p) Road shoulder defective? —
) (X
(3) Had been drinking - ability not
impaired {g) Other roadway deficiencies? o
LR ]
(4) Had been drinking - unknown if
impaired _ FROM A POLICE - IRPS COMRBINATION
23
6. Make of driver's vehicle?
(0) bisagree '
(1) Agree —
)
DV S N A e v U B
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DRIVER/VEHICLE CHARACTERISTICS

PoLice Rgpom VALIDATXO‘J Fonn -- CONTINJED

FROM THE IN-DEPTH CASE SUMMARY

ACEI Ui

b A

et

thi~ &85 aed :v"'j""‘mf’:

fry

7. Driver aga ?

X
L]
8. Driver sex?
(1) Male
(2) Female
9. Model year of driver's vehicle:
7 —
.
10. Condition of driver with respect
to drinking?
___ (0) Not drinking
(1) Had been drinking - obviocusly
drunk
(2) Had been drinking - ability
impaired
(3) Had been drinking - ability not
impaired
(4) Had been drinking - unknown if
impaired '

11. Factcr:"presen-.e"? :
fIndicate th> presence (¥) or absence
for cach of the factors listed below]

(a) Brakes defective?

(b) Lights defective?

-
-

{c)

(d)

(e)

()

(g}

(h)

(1)

(i)

(k)

(1)

(m)

(n)

(o)

(p)

(g}

Stecering defective?

Other vehicular dcfects?
httention diverted?

Drinking?

Eyesiqght defective?

Hearing defective?

Illnesa?

Fatiguedf

Vision obscured by hillcrest?
*ision obscured by embankments?

Vision obscured hy roadside
structvres and growth?

Other vision obstructions?

Foreign substance on road surface? _

Road shoulder defective?

Other roadway deficiencies?
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Phase and Array Number

Accenpar
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CHARACTER LGP Y
POLICE REPORT VALIDATION FURM

7. Number of passehger cars o

)
a Number of: *%
P
i On-Site, In-Depth Flag 2
4 3
2
'; On-Site Case Number e e e
3 T 8 9 10
DY Traffic Unit Number BB
b 11 12
4 *
y; Card Nunber
- 18 1s
%
|
L'} Consccutive In-Depth Case Mumber —
e : 1s 16 17
:i FROM THE INDIANA STATE POLICE FORY
X
3
] 1. Month of accident?
®
J (01) January (67) July
A (02) February (08) August
g — -
-
ﬁ (03) March (09) Septenber
ﬁ (04) April (10) October
g (05) May -—__(11) Hovember
3
e (06) June (12) becember -
4 10 1%
4
4 2. Day of accident ? o
3 26 21
_} 3. Year of accident ? ——
kS 21 29
-3
t4 4. Day of weck of accident?
=
y (1) Sunday {5) Thursday
j
4 (2} Monday (6) Friday
3 (3) Tuescay (7) Saturday
f (4) Wednesday _
E EEY
4 5. Time of accident:
ﬁ AM_ pM
? circle 23 26 27 28
2 6. Total number of traffic units

involved ?
T

8. HNumber of trucks ?
$. Humber of motorcycles _?
10. Number of bicyclists ?
11, Number of pedestrians ?
12. Number of trains ?
13. Number of parked vehicles ?
14. NAccident severity?
(1) Fatal
(2) Personal injury
(3) Property damage
15. Converging trajectory?
(01) Head-on
(02) Opposing oblique
(03) Right angle
(C4) Acute oblique
______%05) Rear-end
(06) Collision while backing
(07) Collision with pedestrian
(08) Collision with bicyclist
(0%) Hii object on roadway
(10} Hit object off roadway
(11) Non-collision on roadway
(12} Non-collision off roadway
16. Speed limit at accident location?
(01) 35 mph _(08) 40 mph
(02) 10 mph _{09) 15 mph
{03) 15 mph _{10) 50 mph
(04) 20 nmph (11) 55 wph
© {0S) 25 mph (12) 60 mph
(06) 30 mph (13} 65 mph
(07) 35 mph

X - " TR e v b CIPP®L s 8 s e ade O are i AT L Y IS T = YOS TR VAT T od 2s s Sl
jmz RIREN B PSRN TG I A DL 020 I N AR R I A 1 AR S R P M P S ORI AN







. ACCIDNENT CHARACTERISTICS
; PoLice RepoRT VALIDATION ForM -- cONTINUE

R RAWES

\ P4 17. Horizontal character of road?

AN ! (1) Straight . 24, Location of accident?
Tl : b (2) Cuzve _ (0) bpisagree
H k f 42
. (1) Agree .
18. Vertical character of road? [X)

(1) Level FROM THE IN-DEPTH CASE SUMMARY

(2) Grade

o (3) Hillcrest —_ 25. Month of accident? 4

(01) January 07) Jul, 3,
19. Road surface condition? — 7 i
) (02) February (08) August

T ; (1) Concrete —_— —_—
(03) March (09) September d
(2) Blacktep —_— — 2

¥

n (04} 2April (10) October
Fl ___ (3) sand/dirt - —_
[ (05) May {11) Hovember
- (4) Gravel —_ 3
3 .h (06) June {12) December __ g
P sa s1 §|
Ll 20. Road ambience condition? :
't 26. Day of accident ? b
R i (1) Dry ) ) s2 s3
) g (2) Vet 27. Year ot accident ? - N =
I8 . i T
¥ _(3) Snow/irze .
{A;- .S 28. Day of week of accident?
;A 21. Veatner ambience condition? » (1) Sunday (5) Thursday
!",: (1) Clear o (2) Monday _ (6} Friday .
By (2) Raining {3) Tuesday (7) Saturday
31— (3) Snowing {£) Wednesday — B9
- r“ $8 B
(- (4) Fog _ g
¥ b e 29. Accident severity?

.
A g T R e T T p T Y TR TR
S

22. Light ambience conditicn? . (1) Fatal .

(1) Dark {(2) Personal injury

{2) Dawn ] (3) Property damage
(3) Day

(4) Dusk

LA

23. Police agency submitting form?
(1). City

(2) County

{3; State
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] ACCIDET CHARACTERLSTLICS
Pocice Reponrt VaL!naTioN Fony -- CONTIRULD i

T

p ¢
-:
a 30. converging trajectory?
M (01) Mead-on
3
4 (02) Opposing oblique
% (03) Right angle
i (04) Acute oblique
‘; : (05) Rcar-end
4 T
% {06) Collision whLile backing
X 1
3 (07) Collision with pedestrian
= :
k (08) Collision wi-h bicyclist
- (09} H't object on roadway
E (10) Nit object off roadway
,a (11) Ncn-collision on roadway
i
& (12) Non-collision off roadway
5
*{ 31. Light ambience condition?
) (1) park
%
& (2} Dawn
1
9 (3) pay
i (4) Dusk
4
i 2z Weather ambience condition?
3 (1) Clear
ki (2) Raining
¥
g (3) Snowing
? _ (4) Fog
3
g 33. Road arbience condition?
L/
E (1) bpry
¥
] (2) wet
E
4 (3) Snow/ice
4
; J4. Road surface condition?
g - (1) Concrete
Blacktop
Sand/dirt
Grava:l

!
l

-
®
"
-
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35. Hori:ontal character of road?
(1) Straight

(2) Curve

36. Vertical character of road?
(1) Level
(2} Grade

(2) Hillcrest

37. Specd limit at accident location?

— o) s mph ___ (08) 40 mph
___(02) 10 mph __(09) 45 mph
— {0 s mph ____(10) 50 mph
—(04) 20 mph  _ _ (11) 55 mph
——_(05) 25 mph _ (12) 60 mph

(06) 30 mpn (13) 65 mph

(07) 35 mph

38. Legal basis for speed limit at
accident location?
(1) Posted

(2) Statuatory

39. Total number of traffic units

involved ? °
40. Number of passenger cars ?
41. Number of trucks ?
42. Number of motorcycles ?
43. Numb2r of bicyclists ?
44. Number of pedestrians ?
45. Nunber of trains ?

46. Number of parked vehicles ?
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ACCTIDLNT CHI\NI\CTLRISTICS
Pouce anom VAL[DATION Form -- cmrmueo

FFOM OFFICIAA SOURCES

47. Light conditions at time of accident?

(1) park
(2) Davn
(3) Day

(4) Dusk

48. Light conditions at time of accident?

(0) Preceeding sunrise or following
sunset

AL Between sunrise anc¢ sunset (in-
clusive)
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PRESENCE: Onr INVOLVENENT OF ALCOHOL
ALCOROL PRESEROE RRLYSTS Toen 3

. y .
Phose and Array Humboer _ Date of Accident (IRPS): ya Z } $
T . s . . month day yocar | i - ‘
-
Number of: Drivers per Accident I s 3
v s Location of Accicent (1KPS): s %
. < g
On-Site, In-Dupth Flag - . 3
§
On-Site Casc Nutber . . - . H
7 s te Policy Aguncy Submitting Form (vulice): . . ;
Traffic Unit Number Q _l :
E . 11 — ? ?
-y ¢
4 Card Nunher . 1 . H
x T3 1 Tire of Accident (Police): AT :
" 5 Crre s H
! 3
% . :
j Consecut ve In-Dcpth Case Number I NOTES: Complete this farm for cach accidant, ¢
& 15 16 17 Additional forss will be provided to :
receord driver variabicn. H
PR THE INDIANA STATE POLICE 1GRM 4 . FROM THE OU=511E HUMAN PACTOPS oty : ’
1. Police agcncy completing form? 4. RNurber of driver opcrated vchicles in . i
' the accident? !
(1) City
(1) Onc
(2) County
(2) Tvwo or more .
(3) State — ’ L
1e
FROM GI'FICIANG SOUKC S t
N 2. Light conditions at time of accident?
- (1) Dark 5. Light conditions at time of accident?
3 {2} Dawn (1) Dark
B (3) pay _—_(2) pawn
{4) Dusk . f3) bay
& 19
5 (4) Dusk L
3. Was anyone injured in the accident? ) 22
6. Light conditions at time of accident?
{0) Preceeding sunrise or following
sunset
(1) Between sunrise and sunset (in-
clusive) o
IR}
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COMPLETE THIS FORM FOFR ALL DRIVEN TRAFFIC UNTTS

(NOT: Parked cars, Dicyclists, or Pedestrians) i

> For the striking traffic unit (T.U. No. 1} complete this form without reqgard to the addi-

% tional instructions given below. For all other driven traffic units follow the instruc-

% tions given belowl

-

};31 INSTRUCTIONS for Traffic Units 32-09: Duplicate card columns 01 through 10! Punch the

p traffic unit number assigned by the IRPS cn-site investigators to the driver's vehicle in

S card columns 11 and 12! Duplicate card columns 13 through 231 ;

p : 2
K FROM THE INDIANA STATE POL.TE FOpM .

3 13. Prescnce of alcchol? 3
3 3

] 7. Driver age ? (0) Mo A
N 28 2 . . p
) : (1) Yes--definite or probable (i ank -
K 8. Driver sex? E’
- . (2) Yes--possible drunk &
[ {1) Male 4
- _—_(3) Yes--not drunk . E‘{
o (2) Female _ 12 By
h 26’ 4
&: FROM THE ON-51TE COLCLUSION FORM E
Ly . .

E.‘ 9. Was driver offered a chemical test?

i (0) Not offercd 14, On-Site asséssment of aicohol as a ¥
E.': cause?

b (1) Refused

L‘J ___(0) No Causal--1st cclumn -
e (2) Breath test given

3 . (1) Possible ___Severity Increasing-- -
v {3) Blood test given 2nd column {
i-‘ _ (2) Probable 3
: (4) Urine test given . .
gv'.- 27 . (3) Certain . E
t: 31 1w |
!, 10. Prescence of alcc'icl? 3
E . FROM 'THE IN-DEPTH CASH SUMIARY ;

;;.‘ ) (0) Had nct been drinking [
i . ! X
’t, (1) Obviously drunk 15. Prescnce of alcohol? (for in-depth cases) g
4 _(2) Ability impaired (0) No 4
3 I
E. (3) Ability not impaired (1) Yes I 1)
:. (4) Unknown if impairec . . X
:-_ 14 16. In-Depthk asscssment of alcohoal as a ?
b cause? (for in-depth related cases)

b { LRCN THE QN-5UTS AN FACTORS FORM .
ﬁ' (0} No Causal--1s5t column - d
13 N .
k1 11, Driver age ? (1) Possible Sevarity Increasing-- t
5' 23 30 2nd column Ly
£ _(2) Probablae -2
‘4 12. opriver sex? E
v (1) Certain I
. (1) Male 16 a7 f
E: (2) Femaie _ i
! 1 3
b 3
t

L

PYE IRy ‘E‘m,“-:{rﬂ';&h.u A PRRARSIMS) LN oG A

Tl

INDIANA STATE POLICE

17, Involvement of Alcohol?
(0) ‘No
(1) Yes —

ek






POLICE REPORT
Mart Neport To: INDIANA STATE POLICE, INDIANAPOLIS, INDIANA 46208
0O NOT WRITE I THIS SPACT 5
0 L "o 1) N2-1314.08¢ et 13-3-4.5-6-74 3
Zrt souece ANALTSIS . 10ss. LOCATION e ACCIDENS NO . e H
——— : - e - b
' " 19-300  aan am [T s (70 4
1 J (L} .
" e k
1 | DATE OF ACCIDINT . e e e DAY OF WIEK TIME OF DAY M o __PM J E
garh Liay Your :
] (25-34) ED 127} lj 123.29) [:l:] - T 3
PLACE WHEDZ ACCIDENT OC(UI?!D: COUNTY CITY OR 1OWN. ___
v I occident ouurred sutsde of city limity, 30-31)
ind.cate dislonce from nedrasl tity of town [:D
[, ] frmdy, viing tws directions, it mocessory, TOWNIMIP s :
N s
: Octoried within cosporote himite. —_— NS NOBTH, ___ _ _MHES SOUTH. . MHES BASE.  ________ MILES WEST OF. ;
B Oceurred outside corporals limity, LMirs or
! Qity ot Town .
° 132.33.34) 135-38) [ Ij 137.38-39.40}
™ 2OAD ON WHICH ACCIDENT OCCURRED. AT IT S INTERSECTION WITH_
Hews of Srrear or Ne. of Highwoy (US o STATEL If ne Ne., vio aome, Nome a1 Number ol larersectiog Street or Mighwey
.
1F NOT AT INTERSECTION FEEY N $___ € w) OFf
Show o1t [nterreciian, hounre -u.Nl_.,_.' .Vho,_ldzl&l-lg- :
o YURICIE NUMBIT 1 e D 142.43) D:l VIHICLE NUMBIR 31 ) [_’] 42-43 [‘I 10 i
(o] Yean MAKE oL Yeae nang |31 . o :
Sedon, Trwch, Bus. o'¢. . 3Jedan, Truch, Bur, etc. D
v ) 132 :
LIceNsE mare LICPII PLATE - ;
YR Nomber Yo Your Huwber Srare Yoo N t
L]
. 1Y
O 1 |envee _ ooiveR : : o i
P iMint) lost Momo tint Middto ihint)  Lost Nome Piest Middie - : ,
T t i
ADDRASL__ ADDRELS !
t Prian) Srowt o 0.1.0. 145-46) an [“ 1Peimr} Street or £ 1.0 143-46} 1en {j ¢
$ BisT™ BroTe '
M oarg Act 1] W DATL_ Act st | IR .
Cotv ond Stoto 149) CJ City ond State 148} D . L.
A paivery prIvIe'S A '
GICENTE 4 | uctnse =
R | 1o Munber Srote Trve (a9} D Nomber State Trre 49 D R .
Nym>er “‘ ;
| ~ | ownn oW, 4 :
Ve t'es Lae? Namp tie Midd'y last Name Piret . Migdie
lave rod ‘
Aportst ADD2ESS ‘
1 Sivaet o R.F.O. Ciry Siote Stieet or £ 7.0, Ciry Store
PARYS OF PARTE OF o ‘ - B
VIMICLE DAMAGED VLHICLE DAMAGS :
N N 3
. "rmaty ESTIMATE {
ST R Of exratn § .
8 venicn vidicis B '
2EMOVID 10, ay. 2EMOVIC 10 — Y. ——— —] 4
o s E- S ==t == P — = — [o] i
' 133-54) 155) 19:-541 (58) D :
x [] x ¢
L
| 4 2 MAmME AGL S} [ NAML AGE_ 12 SEEN— [3 .
v {Print} Lest Nomo Faeat Midale {Print} tost Nome LI widdls . R
s |
5 2 | sopetss ADORESY : T . H
r r—ﬁ (561 Sveet oo R PO, Gy T3] State l (58) Sirewt o2 8.0 D, Citr 1571 i ] tote :
o ’ .
ey | CRIVER PAISTNGER IN VERICLR NUMBE onivIL PASSENGIR. IN VERICLE WUMBLR.
Noecer H
(et X H
1550 [ PUDEMTMIAML . Other IEXPLAIWY PEDESTRIAN Othes (1XPLAINY . :
tarog | NATULE AND EXTEWT OF INAUTIE NATURE AND OXTENT OF INJURIES
EN N
-~ 133
=1 —
Coe Diod o Blek on
Teae LR 1 blowd:ng weuné, iy reavit of
Apt o Sctideat. tartpd limp o Soud te actidont,
sn [ coriod omey.
DAMACE 1O
C™HED PLOPEATY.
Hama of Objeet (s} Owew's Moms snd Addion Netors of Damogos
LESTIMATE OF pEPAIR S - _—
This foria is Opproved by INo Superinlondsnt, Ingiane Stota Pelico, pursvanl to Burns Indians Yretuter 47-1918, Acts 1929, Ch. 48, .
3302 .
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POLIC! REPORT

104 eumu CUTOIY T TTTTOBIEATE O Yin BIZOREK WHAY HRPITRTE - BREWDIOATH YT 08 LTY
eat (Cheey ong} - . . .
[} H
O . — Rotestofaes
b — Tautotesd bt tehureé
e e Oresthtest gven
Je . Oinod ev pyen,
§_ - .. Unasts
e Anllo'-'(tloxl ons)
Bare
O . Noferennes.
b o Arrested for O U1
2} Avarted for other molation )
181} EPEZO LIEUIY (1] o o ladnte
- E X . Rerth ay
(821 6PIED SEF:5NZ ACCIDENTY L R Do A L sree
Veh | urK Yoh — l'N
{83) _ConTRIBUTING :mcumuncu ® 1 T
Brrver HOIATEO. sier .Iunhnuhya nber
P e Speed 100 fast,
Yoo e Faded to preld righ-of.ony,
e Crave toft of conter.
b Impioper overlah.ng.
S Paited stop vign, _
§ . Ouregarded trafie vigest, -
T Follawsd oo closety, _ o
B Hade imgroges tura —_— . —
SWHAY ORIVERY WLAK GOIQ VO DO BLFGAL 4tCIOIMT: COARITICN OF DAIVIAS
e Other improper driving. 188} ARD '::ll'lllﬂo
o=}
V0 inacequate Drabes. S Mo lweahesded __ R __83 £ U
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Ortves . Dewwes Deiver Driwor
LI § LI | 12 L 1 L . Obvivesiy drenn
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$ihon.
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APPENDIX B

Causal Factor Mapping

The greater detail of the IKPS causal scheme compared
to that of the police resulted in a situation in which
several TRPS factors had to be mapped to a single police

. factor (in order to exhaust all of the IRPS factors). Th=z
IRPS causal factor labels and their corresponding data item
number are presented on pages B-3 through B-13.

Major IRPS categories were: (1) Human direct; (2)
Human indirect; (3) Vehicular; and, (4) Environmental.
Subcatagories of the latter three were readily matched with

the police factors. This is because most of the more detailed

IRPS factors were subsets of the broader police factors.
Thus it was only necessary to exhaust the IRPS factors into’
the broader scope of a compatible police factor. However,
it was more difficult to map the IRPS direct human factors
into the corresponding pclice factors for several reasons.
First, only a few factors could be mapped unequivocally from
one scheme to the other. Second, many IRPS factors could be

mapped to more than one police factor. Finally, a substantial

number of IRPS human direct factors were not directly com-
patible with any of the police factore.

Therefore, the IRPS Jdirect human factors were mapped

into the comparable police factors on three different levels --
direct, indirect and forced. The IRPS factors which correspond
to the direct level mapping were those which vere unequivocally

compatable with the police categories. The indirect level
consisted of IRPS factors which could correspond to more
than one of the more general police categories. And finally
the forced factors were those which were not directly com-
parable to any of the police cawagories. '

For each police category the direct, indirect and
forced IRrS categories are listed on pages B-12 through B-
13. An IRPS/Police agreement resulted during the coding
when factors which mapped tc each other were present. When
’ indirect or forced factors were present, judgments based on

the intert of both police and IRPS descriptions were made.
In accidents where the police cited only one factor while
IRPS cited several, those which mapped tc the police factor
constituted an agreement while those which did not resulted
in omissions (Disagreements). Since many of the same IRPS
factors were mapped to more than oné police factor, multiple
IRPS factors in accidents where the police cited fewer did
not always result in omission on the part of the police.
This occurred only if no possible connection could be made
for the IRPS factors listed.
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A second mapping was constructed as part of the analysis iy
on Driver-Vehicle Characteristics. This required less :
detail and did not have ithe various levels (direct, etc.) of i
mapping associated witin it. The mapping is presented on o
pac> B-14. i
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Data
Item
Epmber CAUSAL FACTOR L AB3BELS (I RPS)

001 VEHICULAR FACTORS

002 Tires and Wheels

003 Inficu:ion

004 underinflation

005 overinflation

006 improper pressure distribution

007 Inadequate tread depth

008 Blow-out/sudden failure

009 Mismatch of tire types and/or sizes
o190 Wheel loss or failure

011 Other tire or wheel problems

012 Brake System

013 Gross failure (front and/or rear)

014 wheel cylinder failed

015 front and rear failure

016 front failure

017 rear failure

018 unspecified failure

019 brake line failed

020 front and rear failure

021 frcnt failure

022 rear failure

023 unspecified failure

024 master cylinder problem

025 front and rear failure

026 unspecified failure

027 insufficient fluid level

028 front and rear failure

029 unspecified failure

030 adjustment mechanism loss or failure
031 front and rear failure

032 front failure

033 . rear failure

034 unspecified failure

035 gross failure-other or unspecified reasons
036 front and rear failure

037 front failure

038 rear failure

033 unspecified failure

040 Delayed braking responsc-pumping roqguiraed
041 required pumping due to improper adjustment
042 required pumping for other reasons
043 Imbalance (pulled left or right)

044 Brakes grabbed, locked prematurely, or were
' . oversensitive _

045 g due to improper proporticning

046 : grabbed or locked prematurely

047 performance degraded for other reasons

~

B-3






Data
Item

Number

048

049
050
051
052

053
054

055
056

057

058
‘059
060
061

062

063
064
065
066
067
068

069

070
071
072
073
074
075
076
077
078

079
080
081

082

083
084
085
086
087

Steering System

Excessive freeplay

8inding (undue effort required)
Freezing or locking '

Other steering problems

Suspension Problems

Shock absorber problems

weak shock absorbers )

missing, broken, or other shock absorber problems
Spring problems '

missing broken, or defective springs

raised rear-end

spring imbalances (due to helper springs, etc.)
Other suspension problems

Power Train and Exhaust

Power 1loss
ran out of fuel
other problems
Exhaust system
carbon monoxide leaked into driver's compartment
other problems

Communication Systems

Vehizle lights and signals

headlamp problems
inoperable headlamps
misaimed headlamps
dirt-obscured headlamps

inoperable taillights

inoperable turn signals

inoperable stop lights

rear lights/signals obscured by dirt, road grime,

etc.

other light problems

Vehicle-related vision obstructions

due to ice, snow, frost, water or condensation on

windows '

due to cracked or opaque windows ( c.g.., cardboard

or decals on windows)

due to design or placement of windows

due to objects in or attached to vehicle

due to inoperable or deficient vision hardware
inoperable or misaimed windshield washer
inoperable or ineffective wiper

ey e

v

e
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Data
Item

Number C A USAL FACTOR LABELS (IRPS )

088 inoperéble or inadequate defroster
089 absence or condition of mirrors
090 other probicms
091 Auditory probl:ms
092 inoperable cr weak horn o
093 excessive radio or tape player volume inside car
094 other problems '
’ 095 Driver Seating and Controls
096 Driver controls
i 097 steering wheel problems (e.g., spinner snagged
clothing) )
098 brake pedal problem (e.g., pedal broke off)
099 accelerator problem (e.g., stuck)
100 other problems
101 Driver anthropometric
102 seat lnose or becamno detached
103" driver not positioned to adequately :each_controls
104 driver not positioned to see adequately
105 other problems
106 ‘Body and Doors
107 Door Came open
108 Hood came open
109 Other body and docr problems
110  Other Vehicle Problems
B-5
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signals providing driver infor-

etc.)

Data

Item

Number CAUSAL FACTOR LABELS (IRPS)_ _

111 HUMAN FACTORS

112 DIRECT HUMAN CAUSES

113 Critical Non-Performance

114 Blackout

115 Fell asleep/dozing

116 Non-Accident (e.g., suicide attempt)

117 Recognition Errors

118 Driver failed to observe and stop for stop sign

119 Delays in recognition (for which reasons were

oo identified)

120 inattention :

121 to traffic stopped or slowing ahead

122 to position of car on road : _

123 to road feature (such as oncoming curves, lane
narrowings, etc.)

124 to road signs,
mation

125 toc cross-flowing traffic

126 other

127 internal distraction

128 event in car (loud noise, yell, scream,

129 adjusting radio or tape player

130 adjusting windows

131 conversation

132 other

133 external distraction

134 other traffic

135 driver-selected outside activity (looking for
house number, etc.)

136 activity of interest outside vehicle (fist
‘fight, etc.)

137 sudden event outside vehicle (explosion, etc.)

138 other

139 improper lookout

140 pulling out from parking place

141 entering travel lane frecm intersecting street
or alley )

142 prior to changing lanes oOr passing

143 other

144 Pelays in perception for other or unknown reasons

145 of traffic stopped or slowing ahead

146 of position of car on road '

o]







Data
Item

Number CAUSAL FACTOR LABELS (IRPS)

147
148
149
150
151
152
153

154

155
156
157
158

159

160

161
162
163
164
16t
166
.67
168
159
17e
171

172
173
174
17¢
176
177
178
179

of road features ( such as cncoming curves, lane
narrowings, ctc.)
of road signs or signals providing driver infor-
mation : '
of cross-flowing traffic
other

Unaccounted for delays in comprehension or reaction
delayed comprehension
delayed reaction

Decision Errors

Misjudgment cf distance, closure-rate, etc.

False assuaption
assumed other driver was required to step or vyield
at intersection )
assumed other driver would stop or yield without
assuming any requirement L
assumed oncoming car would move left or right, out
of way )
assumed vehicle was going .to turn and it did not
assumed no traffic was coming
other

Improper manuever
turned from wrong lane
drove in wrong lane but correct direction
drove in wrong direction of travel for lane
passed at improper location
other

Improper driving technique
cresting hills, driving in center of road
braking later than should have o at inaprropriate
location :
stopping too far cut in road or intersection
driving too close to center line or edge of road
slowed too rapidly
other

Driving technique was inadequately defensive
should have positioned car differently
should have adjusted speed
should not have taken other driver's adhereace
to traffic sign or signal for granted
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bata
Item
Number CAUSAL FACTOR LABELS ( IRPS)

180 other

181 Excessive specd

182 for road design regardless of condition or traffic

183 only in light of traffic, pedestrians. etc.

184 solely in light of weather cenditicnas

185 due to combinations of above factors

186 other : :

187 Tailgating

188 - Inadequate signal s

189 failure to signal for turn

190 failure to use horn to warn other

191 other :

192 Failure to turn on headlights

193 Excessive acceleration (loss of control)

194 Pedestrian ran into traffic

195 Improper evasive action

196 locked brakes-could not steer (but ineffective
steer was attempted)

197 above does not apply, but driver could have avoided
by steering and did not _ ‘

198 driver could have accelerated out of ‘danger, but
did not : -

199 other

200 Other decision errors

201 Performance Errors

202 Overcompensation

202 Panic or freezing

204 Inadequate directional control

205 on curve-allowed car to enter opposing lane of
travel

206 on straight-allowed car to enter oppcsing lane of
travel

207 on straight or curve-allowed car to go off edge
of road

208 on straight or curve-didn't go "left of center" cr
off road to right but did not stay in own lare of
travel

20y other

210 Other performance errors

211 Other Human Causal Factors







Data
Ttem
Numbzxr C A U S A L F ACTOR A B E L S (IRPS)

212 HUMAN CONDITIONS OR STATES

213 Physical/Physiological
214 Alcohol impairment

215 Other drug 1mpa1rment
216 Fathue

217 Physical handicap

218 Reduced vision

219 Chronic illness

220 Mental/Emotional

221 " Emotional upset

222 Pressure from other drivers
223 "In hurry"

224 Mental deficiency

225 Experience/Exposure

226 Driver inexperiehce

227 Vehicle unfamiliarity
228 Road overfamiliarity
229 Road/area unfamiliarity
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Data
Item , : o -
Number CA U SIL FACTOR LAEB EL ( IRPS )

230 ENVIRONMENTAL FACTORS

231 Environmental Factor--Slick Roads

232 Road wet

233 Road snow and/or ice covered
234 Gravel and/or sand on pavement

235 Road slick due to traffic polishing

236 Wet and traffic polished asphalt

237 Gravel road . : -

238 Other probleins

239 Environmental Factors-~Excluding "Slick Roads"
240 Highway related

241 control hindrances

242 drop-off at pavement edge

243 , excessive road crowns

244 improperly banked curves

245 soft shoulders

246 ditches, embankments, and other roadside

- features ' » -

247 unexpected wet or slick spots

248 other control hindrances

249 inadequate signs and signals

250 step sign needed but not provided

251 stop sign present but not adequate

252 curve warning signs needed

253 curve sign present but not adequate

254 signal light poorly placed and/or not adequately

+ visible

255 poor signal timing

256 center or lane lines not present or inadequate
257 edge lines not present or inadequate

258 other

259 view obstructions

260 hillcrests, dips, etc.

261 roadside embankments, escarpments, etc.
262 roadside structures and growth

263 stopped traffic

264 parked traffic

265 other view obstructions -

266 design problecms

267 accesses insufficiently limited or improperly

placed
268 : intersection design problems
269 road overly narrow, twisting, etc.

I TERRENE R







Data
Itom

Number <€ A U SAL F A CTOR L ABEL (IRPS)

270 trees and other objects too close to road
271 other design problems

272 maintenance problems

" 273 signals 1noperat1ve

274 traffic control smgn missing

275 traffic control sign or signal obscured
276 other problems :

277 Ambience related

278 : special hazards =~ -

279 animal in road

280 object in road

281 non-contact vehicle caused problem
-282 - stoppred vehicle -in road :
283 ~other

284 .. - 'vision limitation

- 285 rain

286 snow

287 fog v

288 | - darkness

289 glare from sun

1290 ' glare from headllghts

291 other

292 avoidance »bstructions

293 -+ . parked or stopped traffic

294 trees and other fixed objects

295 other

296 rapid weather change

297 suddenly encountered fog

298 suddenly encountered slick roads
299 other

300 camouflage effect

301 motor vehicle blended in with background
302 other

303 environmentai overload

304 other embience related factors







MAPPING OF IRPS TO POLICE FACTORS (Causation Analysis)

Police

[DIRECT HUMAN -FACTORS]

IRPS Data Jtem Number -
Speed too fast direct: 181, 193 .
» ~indirect;
forced: 124.
Failed to yield direct: - 125,140, 141,149,157,158,160,161,172
right-of-way indirect: 148,155,171,124
forced: v162, 194 127 133,143
Drove left of direct: . 170,205,206
center indirect: 122,142,146,160,161, 166 167,202,188
forced:- 123,124 147,148,162, 12/,L33 143 -
Improper over- direct: 142,167
taking indirect: 155, 159,160,161,165,166,170,171,188
i forced: 124,148,162,208,121,145,143
- Passed stop sign “direct: 118
indirect: 124,148,171, 172
L7f01:<‘¢=d. 127 133
- T
Disregarded traf- i direct: 124,148
fic signal ! indirect: 157,158,171,172
~ | forced: 194,127,133,16°7
T ,
Followed too i direct: 187
closely - | indirect:
' o : forced:
|
Made improper | direct: 164
turn ¢+ indirect: 122,124,146,148,161, 166
¢ forced: 162,127,133
Other improper direct:
‘driving indirect: .
forced: 113,116,122,123,124,125,126,139,146,

147,148,149,150,155,158,14¢0,1€1,162,
165,166,168,169,176,188,193,194,195,
200,202,203,204,210,211,192,127, 133,
143,151,192,121

A AP S )






[INDIRECT HUMAN FACTORS]

Police , , __IRPS Data Item Number
L L | . T
Had been drinking o Yoo214
‘Fatigued; Apparently asleep *- ' 216
(Eyesight defective; hearing defective; i
- Other defects: Illness; Advanced 1 215,217,218,219,220,
senility) * -~ oo 1..227,228,229
Other handicaps * T - - 226
[VEHICULAR FACTORS]
Police ' IRPS Data Item Number
, . ‘ = ] :
" Inadequate brakes ' 012
Imprower lights I . 070 il
Puncture or blowout * ' | 008,011 _
Defective steering * . . . 048 :
Other defects * ' _ 7 7 o | 003,007,0069,010,013,
S ’ B ' ‘ 062,080,091,095,106,
110
[ENVIRONMENTAL FACTORS]
Police ' o __IRPS Data Item Number
- . ) . .- _‘. 7 AL; . - N
(Slick road: wet,; snow/ice, other; !
Foreign material on surface: looze ! 231,298
sand, gravel, etc.) * :
. . !
(Vision obscured by: buildings; em= . = ; : R
bankment; signboard; trees, crops, etc. ' 259,297,300
hillcrest; other) * !
: . . i
(Holes, ruts, dips, bumps, etc.; De- i . o -
fective shoulders; obstruction not - . 241,249,266,272,273,
lighted or signaled; standing water, : i 284,292,299,303,304

landslide, etc.; obstru-ted by. pre- . |
vious accident; All other defects) * i

* <These factors must be discussed, implicitly or explicitly;

in description section to be ‘assessed as cuusally

related.
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MAPPING OF IRPS TO POLICE FACTORS .
(DRIYER-VBHICLE CHARACTERISTICS)

[DIRECT HUMAN FACTCRS]

e PLR R PN e e

Police , IRPS Data Item Nuwber

Attention diverted 117
[INDIRECT HUMAN FACTGRS]

Police ' IRPS Data Item Number
(Obviouslygdrunk; ability im-~ ]
paired; ability not impaired; = 214
unknown if impaired) R T
Eyesight defective , | 218
Hearing defective T .217
Illnecs ) 219
Fatiqued 216

{VEHICULAR FACTORS]

Police’ IRPS Data Item Number
Brakes defective : 012"
Lights defective 070
Defective stecring 018
(Puncture or blowout; other 002,953,062,080,091,095,106,
defects) ’ v 110

[RELATED ENVIRONMENTAL FACTORS]

Police IRPS Data Item Number
Vision .obscured by hillcrest ' 260
Vision obscured by embankment ;261
,.

(Vision obscured by buildings;
signboards;-trees,'crdps, etc.) ' 262

Vision obscured by other. 263,264,265
(Foreign material on surface;v, }

loose sand or gravel) 234

Defective shoulders 242,245

“All other defects

b ol G EEEE S B

243,244,246,247,248
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