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io0 INTRODUCTION 

Police accident reports 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 from 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 yields a reduction in accidents as reported by the 

police. In conducting such analyses, one must be aware 

that at least as far as rigorous scientific procedures are 

concerned, this approach is questionable° This is because 

in any scientific data gathering effort, the nature of the 

data collection process is often dependent on the objec- 

tives of the program° In the case of analyzing police 

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 ~ccident frequencies, sources other than 
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police ~eports 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 reporte d to the police 

at all (Bull and Roberts, 1973). Similar results were obtained 

in Sweden (Thorson and Sande, 1969). Probable ~easons 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 

J 

property damage only. 

The same factors probably operate to influence the 

accuracy of details of each accident once it is reported. 

Thus, when attemEting to tease out factors such as location 

of accident, cause of accident, and driver characteristics, 

errors in the data source are 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 purposes 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 alcohol,related accidents, 
which drivers may be less likely to report voluntarily 
(McGui~:e, 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 independent 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 tecnniques 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 accident analysis 

conducted by the Institute for Research in Public S~fety 

(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 

vehicie accidents were analyzed by multi-disciplinary teams 

and 2,258 accidents were analyzed by on-site technicians. 

The anllysis involved both a detailed description of the 

driver-vehicular-environmental context within which the 

accident took ~}lace, as well as a human information proces- 

sing model-based analysis of the ca,lsal factors involved in 

that accident. The present task is aimed at using this 

IRPS-obtained data as the criterion against which police 

reports will be evaluated. 

i.i The Problem of Validit Z 

The assumption that the validity of the police-collected 

data can be tested by comparing it to that coll~cted by IRPS' 
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multi-disciplinary teams needs a qualification, however. 

Accident 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 only 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. In evaluating all these factors, human 

judges are known to have consistent biases and d~ficiencies 

that affect their judgment. Thus, it has been ,~emonstrated 

that in the context of accident cause analysis, hindsight 

is ve[y different from foresight, or the ability to predict 

what would happen given those conditions that are presumed 

to exist (Fischhoff, 1974; Walster, 1966). Furthermore, the 

falability of memory, as demonstrated by eyewitness reports, 

has been ~ocumented both in actual cases of accidents as 

well as in well-controlled laboratory studies (Loftus and 

Palmer, 1974). 

Two different approaches have evolved concerning the 

identification of accident causes. The first approach is 

to identify those attributes (either of the driver, vehi- 

cle, or enviror,~ent) which are overinvolved in accidents. 

The second one is to clinically assess accidents, and, with 
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the aid of hindsight, identify those factors which could 

be described as causal° Boun approaches have advantages 

and shortcomings° To identify overinvo[vement, there is a 

need for an extensive data base; the variables identified 

as overinvolved do not necessarily in~licate cause-and- 

effect relationships (e°g. sex); accurate exposure 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, i~ a relatively 

expensive one and does not reflect the extent of the prob- 

lem in terms of the overinvolvement of some factors rela- 

tive to others in the tc~al accident causation picture 

(because exposure is not measured). A solution to the 

dilemma presented by the two different approaches is to 

upgrade the ~uality 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 dnta base, the first 

step in this process would be 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~o 

1.2 Basic Assumption: The Validity of the IRPS-Collected 

Data 

Like any post hoc accident investigation effort, the 

IRPS investigation is likely to be to some extent erroneous. 
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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, validity) of IRPS-collected 

data over police-collected data for the following reasons: 

i. 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. 

2o The IRPS teams consisted of professional accident 

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 int6rviewz conducted 

by the human factors specialist. 

3. IRPS reports were based on composite 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 investigators 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 project director, 

and NIITSA 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 Objectives 

The objectives of this task were to: i) Evaluate the 

accuracy of police-collected data relative to that col- 

lected by the in-depth team on the 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 on 

the same variables. 

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

dents on cause assessment and involvement of alcohol. 
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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 

Ao 

In addition, 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 

assessments. As with the in-depth data, each case was 

reviewed manually 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 
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police operating in Monroe County. Generalizations to 

police data elsewhere are valid only to the extent that the 

accident investigation jrocedures 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 blapping Procedure for Causation Data 

Since IRPS data forms were designed with the specific 

objective of ~3roviding 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 ~r.~riables 

was from many IRPS categories to one. police category (i.e., 

a homormorphic mapping). Illustrative mapping combinationS 

for one police category are described in Figure 2-1. In a 

true homomorphic mapping, for eazh item in one set (IRPS) 

there is a corresponding one, and only one, item in the 

other set (police). This is apparent in Figure 2-1 for the 

"direct" mapping of the accident cause labeled as "Passed 

stop sign." In the reverse mapping (police items into the 

IRFS categories) this was not always the case, since on 

several occasions some categories could be mapped into more 

than one alternative IRPS category as illustrated in Figure 

2-1. Furthermore, 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 





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 

Direct 

Driver failed to 
observe and stop -~ 
for stop sign 

POLICE 

-~-Passed stop sign 

\ 

Indirect 

Inattention to 
road signs or 
signs ~ :  

Delay in perception~k~ ~ 
of road signs ~--..~ 

Improper driving tech - " ~ ' ' ' ' I ~  
niques: braking later 
than should have or 
stopping too far out 
in road 

Passed stop sign 

Forced 

Internal distraction-s.. 

~Passed stop sign 
i 

External distraction ~&---~- 
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2.4 Alcohol Involvement 

The prominence of alcohol in highway 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 samDle 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 and 

V of the "Tri-Level Study of Accident Causes" were used for 

this analysis. In 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: 

i. more cases investigated; 

2. greater likelihood of detecting alcohol 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 ipvolved). 

Thus, in this analysis a total of 1,317 accidents were 

examined approximately one-seventh of which involved some 

level of alcohol presence. 
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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 reauires 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 tabulating the less judgemental presence infocmation 

for associative comparisons, while still making the alterna- 

tive "clinical assessment" information readily available. 

3.0 ANALYTICAL A~PROACII 

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 
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measuring the "sensitivity" and response bias of the police 

in terms of their ability to detect information, and it 

involved the use of decision theory statistics used in the 

mathematical procedure developed 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 can 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 on 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 example, fasigue 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 
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Table 3-1 

A Comparison of the Various Measures of Association 
on Causal Assessment, and the Extent to Which 

They Are Affected by the Marginal Distributions 

FAILURE TO YIELD RIGHT-OF-WAY 

IRPS 

O 
H 

o 
n~ 

NO 

YES 

TOTAL 

NO YES TOTAL 

166 

(80.2) 

8 

(3.9) 

174 

(84.1) 

1 

( .5 )  

32 

(1,5.5) 

33 

(15.9) 

167 

(80.7) 

40 

(19.47 

207 

(i00) 

% Agreement: 

Phi Coefficient: 

Contingency 
Coefficient: 

Uncertainty: 

95.7 

.85641 

°65047 

°71225 

FATIGUE 

IRPS 

O 
H 

o 

NO 

YES 

TOTAL 

NO 

204 

(98.6) 

1 

(. 5) 

205 

(99.0) 

YES 

2 

(i.0) 

0 

(o) 

2 

( i .o) 

! 
I TOTAL 

206 

(99.6) 

i 

(.5) 

207 

(100) 

% Agreement: 

Phi Coefficient: 

Contingency 
Coefficient: 

Uncertainty: 

98.6 

.00688 

°00688 

°00086 

- 14 - 





failure to yield right-of-way was an accident cause 16% 

of the times 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 of 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. In 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 prebability 

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 
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the failure to yield right-of-way than for the fatigue 

factor. The major limitation of the Phi coefficient -- 

which is the deriviatlon of the Pearson r correlation for 

two-category variables -- is that it is applicable only to 

dichotomous variables and therefore is not applicable to 

variables with more than two categories. The contingency 

coeefficient, derived from the Chi-square distribution, is 

applicable to nominal variables of more than two categories. 

However, its upper lirait depends on the number of categories, 

making comparisons across variables with a different number 

of categories difficult to interpret. Also, the contingency 

coefficient is inappropriate when some of the cell-values 

approach zero. 

3.2 The Information Metric 

The basic approach to this analysis assumes thlt 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 true frequency of 

occurrence of various events, and then e~aFine the degree 

to which knowledge of the police report reduces the un- 

certainty. Since the amount of pre-existin(j 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(Y|X)]/U(Y), 

i 

{ 
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where U(Y) is the uncertainty associated with the in-depth 

citing by IRPS, and U(Y~X) is the uncertainty associated 

with guessing the IRPS assessment given information obtained 

by 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 

for some of the cells is small or zero; the use of measures 

based on Chi-square distribution in these situations is 

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 [he only measure that can pro- 

vide useful information, based on a single mathematical 

formula~, for all the IRPS-Police comparisons. 

For the dichotomous accident causes the Uc correlates 

highly with both Phi (r = .94) and the Signal Detection 

Theory statistic d' (r = .98) (discussed below) and so 

Phi will be included in the accident cause tables, to 

provide a better "feel" of the IRPS/Poiice correspondence 

for those familiar with the Pearson r correlations. 
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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 ~ and 8 error 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)a 

According to SD%', when an event (signal) occurs in 

the outside world, 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 (e type error). Each of the above phenomena can be 

quantified, as will be illustrated below° 

For the puzpose of this illustration, let us ex~nine 

the police performance in correctly identifying failure to 

yield right-of-way (FYRW) o We can then depict the factor 

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

left curve is the frequency distribution (f) of the "strength 
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Figure 3-]. A signal detection theory (SDT) rePresenta- 

tion of the detection of causal factors. (See text for 

explanations.) 





of evidence," or intensity of FYRW cues, when it is not a 

causal factor. The right curve is the frequency distribution 

of the same cues when FYRW i~s a causal factor. Typically, 

the two curves will overlap, and the investigator then is 

assumed to have (not necessarily 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 the 

overall error rate, it does represent the bias the investigator 

has in terms of the relative proporation of times a factor 

is not cited when it is causal (misses), and the number of 

times a factor is cited when in fact it should not be cited 

(false alarms). Theconditional probabilities of misses 

(factor not cited 9iven 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. In 

the case of FYRW, P(Hit) = .97 and P(False Alarm) = .05. 

Note that for the a~ a 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 

increasing t!,e investigator's sensitivity -- this cannot be 

done, an alternative objective is to maximize the quantity 

P(Hit) - S P(False Alarm), where B is a constant. A de- 

cision rule that maximizes this quantity is to cite t}'~ 
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TABLE 3-2 

IRPS and Police Frequency Tabulations and Signal 
Detection Statistics Derivable From These Frequencies 
(Frequencies are for "Failure to Yield Right-of-Way") 

IRPS 

u 
H 

0 

Yes 

No 

Total 

Yes 

PyIy=32 

Hits 

PNIy =I 

Misses 

Iy=33 

No 

PyIN=8 

False Alarms 

PNIN=I66 

Correct 
Rejections 

IN=174 

Total 

Py=40 

PN=167 

T=207 

Frc;n this table we can then derive the following 

conditional probabilities : 

P(Hit) = P (PyIXy) = P(Py, Iy)/P(Iy) = PyIy/Iy = °97 

P(False Alarm) = P(PyII N ) = P(PY,IN)/P(I N ) = PyIN/IN = °05 

where I denotes IRPS 

P denotes Po:.ice 

Y denotes citing a factor 

11 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 8: 

LR = f(Hits) f(critical cue intensitylsignal + noise) > 
f(False Alarms) = f(critical cue intensity noise) 

where f(Hits) is the value of the ordinate 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 performance in terms of both hits and false alarms. 

An ideal detector can optimize the criterion 8 so that 

S = 1 whenever the value of a hit and the cost of a false 

alarm are identical, or when the a priori probability of 

a s:ignai is 0.5;.8 > 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 S < 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. Therexore, 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 
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i .... 

can be quantified, a procedure to adjust LR is available 

(see Green and Swets, 1966, p. 21)o 

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', ~enotes 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 8 iSo If 

we assume that both signal and noise are normallydistri- 

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

?~Faise Alarm) we can determine the distance of the critical 

cue intensity from the means of the two distributions and, 

hence, the distance between the two distribution means 

(in standard scores)o The greater the d', the more detect- 

able_ the factor iSo In the case of FYRW, d t = 3.53. 

This means that if the police would give equal value to 

misses and false alarms -- shifting their criterion 8 

to 1 -- then the probability of either error would 

be P(Z _~ d'/2) = °04, ioe°, any reduction in the rate of 

misses would be costly in terms of the increase in false 

alarms, but in any case, assuming equal-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 d' > 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 IN). 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 obtained by the SDT prc- 

cedures, care should be taken to separate the appropriateness 

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 psychological theory° 

Whether or not is appropriate to describe the detection of 

causal factors in terms of a "cue intensity" variable--and 

accordingly interpret ~ and d'--remains an open question. 

While the application is intuitively appealing, it has no 

precedence in accident causation research (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. 
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4.0 P~SULTS AND DISCUSSI___O_NN 

In the discussion 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 

information. Accident variables, for the most part, require 

no more than observation 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 have 

occurred. 

In addition to comparing the validity of the oolite 

reporting 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 percent agreements 

was thesum 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 rejections. Disagreements could arise frem either 

commission or omission errors, or misidentifications. A 

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 cited whenever the 

police identified a variable but misidentified its level 

(e.g., severity of accident), either due to an error in 

reasoning or coding. 

4.1 Accident Variables 

Nineteen variables that together provide a description 

of the scenario for each accident were identified for this 

analysis. The variable 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 only 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 the 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 involved in each 

accident (Uc > .88). 
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Converging tragectories, which are important to crash 

data analysis, are also fairly well reporhed 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 oblique were 

not distinguished properly; 3 because rearend and acute 

oblique were confused and 1 because a rearend was misclassi- 

fled as a collision while backing. 

Police performance begins to deteriorate when they note 

the ambient road, liqht, and weather conditions (.70 < UC < 

.80). Here, most of the police errors are probably due to 

misunderstanding of the coding procedures and confusion 

between weather conditions and road C0ndi~ions (for example, 

snow may be coded under both road condition and weather-- 

even if it was not snowing at the time of the accident). 

Police accuracy is poorest in noting the 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 accident 

propensity of a road section (Shinar, 1977). In 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 accldents on level roads 

were mis-classifJed as being on grades*; 22 times the reverse 

occurred and 2 times accidents on grades were misclassified 

as occurring on hill-crests. 

wIRPS classified a road as level whenever the vertical curv- 
ature was less than 2%. 
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Available 

Table 4-I Agreements and Disagreements Between IRPS and Police Reports on ~ccident Variables 
(N = 124 accidents) 

Variable 

Month 

Day of F.onth .... 

~ veal 
D,zv of Week I- 

~ -~ of Traffic Vn}t~ 

Disa@reemcnts 

_i 

Misidenti- 
fications 

n % 

O.~ 

6 4.8 

I 0.8, 

6 4.8 

2 I . , ~  

Police 
~issions* 

n % 

0 0,0 

0 0.0 

0 0.0 

2 1.6 

0 C.0 

Total 

n ! % 

0.8 

4.8 

0.8 

Agreements 

N 

123 

118 

123 

6.5 116 

1.6 122 

2.4 0.0 2.4 121 

1 0.8 0 0.0 I 0~,9 123 

0 0.0 0 0.0 0 0.0 124 

I ; ~ of qrucks 

I ~ of Motorc~'cles 

I I # of Parked Units 

I Accident Severity 

I Ccnver~i::~ ~-rn-,ectories 

I Sp~ed Ll:nit 

I HorizDntal Character 

1 0 0.0 i 0.8 123 

38 

0.~ 

30.6 0.0 33 30.6 86 

14 11.3 0 0.0 14 11.3 ii0 

28 22.6 21 16.9 49 39.5 75 

9 7.3 4 3.2 13 10.5 iii 

! V~ical Chardcter 38 30.6 13 ]0.5 51 41.1 73 

i~,.4 1 0.8 14 11.3 110 

0 I 0.0 7 5.6 117 

1 i 0.8 8 6.5 116 

13 ~ Jr f,:ce Ccr: ,cs_tion 

~oad Ambience 7 5.6 

Weather Ambience 7 5.6 

; Li~ht ~-:_bienca i 6 4.8 1 0.8 7 5.6 117 

i Location 1 0.8 0 0.0 1 0.8 123 

Uncertainty 
Coefficient 

% u 

99.2 .99 

~5.2 .97 

99.2 .98 

93.5 .88 

98.4 .90 

97.6 .88 

99.2 .91 

i00.0 ii00 

99.2 .90 

69.4 .25 

88.7 .80 

605 .59 

89.5 .68 

58.9 .17 

88.7 .37 

94.4 .71 

93.5 .72 

94.4 °78 

99.2 N/A 

= Police omisslons a;e equivalent to missing values (no entry on police report), and are therefore not included in the 
computation of the uncertainty coefficients. 
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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 driver, s/passengers involved. Of 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-benefit analyses of safety improve- 

ment programs. 

Other 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 the 28 mis- 

identifications the police were within 10 mph of the actual 

speed liiait 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 Intera~enc~ 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 
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Table 4-2 

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

Variable 

Month 

D__q~ of Month 

Year 

Day of Week 

# of Traffic Units 

#, of Passenger Cars 

# of Trucks • 

# of Motorcycles 

# of Bicycles 

# of Pedestrians 

# of Trains 

# of Parked Vehicles 

Accident Severity 
Converging 
Trajectories 

Speed Limit 

Horizontal Character 

Vertical Character 

All Agencies 
Combined 

Uncer- 
tainty 
Coeffi- 

Uncertainty I 
Coefficient I 

City j County ! Stat~ ~ 
(N=73) i (N=36) , (N=IS) f 

.98 ]~.00 1.00 

.97 t .98 ~ 1.00 I 

cie_~n_t.~ Rank 

o99 I 2 

.97 4 

.98 3 1.00 .95 io00 

.88 8 i .90 .92 .91 

7 

9 

5 

1 

.89 .84 1.00 

.93 1.00 .60 

1.00 .81 * 

1.00 1.00 * 

.90 

.88 

.91 

1.00 

.88 , 1.00 , * 

.22 .42 

Road Surface 
Composition 

Road Ambience 

Weather ~mbience 

Light Ambience 

.33 

. I 

I 
6 

17 

.90 

.25 

.80 I i0 M .78 I .89 i 1.00 

°59 i 15 ~ .73 i o49 l .93 
| 

.68 14 

.17 

B .41 i .44 I .71 

! 8  i . 1 4  i . 1 7  , . 3 7  
i 

16 ~ .06 j + i io00 

J 
13 . .77 , .70 I .65 

.80 j .81 I 

. 1 . o o  , 1 . o o  

.55 

.37 I 16 

.71 

.72 ! 12 
I 

.78 ii 

None in sample. 
+ Not reported. 

- 30 - 





identified, and those procedures used by the most reliable 

agency can then be recommended for adoption by the other 

agencies. Thus, this comparison ~iso provides a method for 

amelioration of the poorer accuracy of one or two of the 

three agencies. 

To evaluate the reliautlity of the individual agencies, 

the uncertainty coefficient was calculated separately 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 no statistical tests were conducted to assess 

the significance of the interagency differences, it appears 

that the State Police provided the most accurate data, while 

the MuniciDal Police provided the least accurate data. Some 

of the more conspicuous differences involve the recording of 

the speed limit, the road surface composition, 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 £he county. Information concerning the 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 idertified by 

the State Police in all cases, while hardly ever identified 

correctly by the Municipal Police. The poor performance of 

the latter remains unexplained. 
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.., Best Copy 
Available 

I 

t~ 
[%) 

I 

Table 4-3 
Agreements and Disagreements Between IRPS and Police Reports on Driver/Vehicle Variables 

., Disagrecments __ 

Hi~identi_ I Polie e 1 Poiice Total 
ficatioDs C ~mr.is sior ~ Omissions 

Variab!eycar 4 i i l i l  ' ! n '1% n % n % 

Age -- N/A N/A !* 0.5 25 12.1 

N/A N/A 0 0.0 1 0.5 N/A S 2 >." 
N/A I N/A 20* 9.7 31 15.0 N/A :'o~el 

q3-F~ ~---/nq r--- Degree ------ 
~ ~mr~i:-mcnt 5 ~ 2.4 6* 2.9 17 8.2 N/A 

~zakes Defective N/A ._r~/A 0 / / 0.0 90 43.5" 90 43.5 1.13 

Lights Defective "&/A I:,IA ~ 0.0 ___--40 19~3 44 21.3 163 

D~fecttve : ' /A N/A ,9. G.0 76 36.7___ 76 36.7 131 

I 
_ _  o t 1 Attention Diverted NIA N/A l 6 I 2.9 17 I 8.2 : 23 Ii.i 

N / A _ _ . _ r ; I - = .  3.4 ~o ~.8 

r- . . . . . .  N/A I H/A 0 0.0 87 [ 4 2 . 0  87 42.0 
a_>:::.:'.:., I i I -- o 5 D_=!fcc~.__iv_,~ t:l~ I ~;I'~ o o. o ,, o. 5 

II!pzSS N/A I N/A 0 0.0 3 _ 3 1.4 

Fati=v? N/A ____i ~0.5 , 8 3.9 9 4.3 
-~SYCT.- -GL~'~J g-; ".:C t ~ on I 
(Hi'! C~ezt) , ~../A i, 3r/A __--'---9 .__--3"0 5 2.4 1 7 _ __--3"; 

,'2-f~-:-7._.3 s t r , .c "c ~. ~n I NI.A____~¢/A 3 1 . 4  5 2.,1 I ~ 3.! 
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4.2 Traffic Unit Variables 

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. Twenty-two 

traffic unit variables were defined for the purpose 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 IRPS/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 poor 

level of agreement is due, for the most part, to a tendency 

by the police not to cite these variables, i.e°, to make 

omission errors. The fact that commission errors are rare 

suggests that conservativism/nonreporting on the part of 

the police is indeed their underlying characteristic. 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 categories evaluated 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 police 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 co~nission 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 or~ismion error. As 

in the other two areas, the high percent agreement is mostly 

based on the lack of any detected 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 the 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.* 

VThe accuracy ol--f~olice 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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Table 4-4 

Degree o~ Correspondence Between IRPS and 
Each of the Police Agencies on Driver Variables 

i 

Variable 

Age 

Sex 

Model Year 
Drinking - Degree 
of Impairment 

Brakes Defective 

Lights Defective 

Steering Defective 
Other Vehicle 
Defects 

Atteni:ion Diverted 

Drinking 

Eyesight Defective 

Hearing Defective 

Illness 

Fatigued 
-View Obstruction 
(Hill Crest) 

-View Obstruction 
(Embankment) 
View Obstruction 
(Growth) 
View Obstruction 
(Other) 
Foreign Substance 
on Road 

Shoulder Defective 

Other Road Defects 

Make of Vehicle 

All Agencies 
Combined 

i 

Uncer- 

tainty 
Coeffi- Missing 
cient IValu es 

.91 1 

.96 0 

.91 20 

.32 6 

°02 0 

+ 

+ 

.00 0 
I 

.03 0 
I 

.09 0 

+ 

+ 

+ 

.00 0 

.13 0 

.00 0 

.ii 0 

.14 0 

o14 0 

.15 0 

.04 0 

N/A 

U~certainty 
Coefficient 

City 
(N=134) 

°90 

Io00 

.93 

°00 

.03 

.00 

°05 

°00 

+ 

+ 

+ 

o15 

.14 

County 
(N=52) 

.98 

.87 

.95 

.46 

.02 

o01 

.08 

.21 

State 
(N=21 ) 

°97 

1.00 

°90 

°01 

+ 

+ 

.01 + 

°03 1.00 

.01 

+ 

.26 

°20 .14 

+ .09 

.i0 + 

.O2 

+ 

.O3 

+ 

+ 

+ 

.71 

+ 

+ None in sample. - 35- 





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 police- 

man's role is to 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 DOlice and the IRPS investigations are as likely 

to be a result of: (i) differences in the focus of attention 

and the definition of the accident cause, and (2) the relative 

accuracy of the police investigations. 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 

research, analysis, and development programs, the results of 

the comparisons are still valid because they indicate the 

extent to which the police are accurate in reporting accident 

causes as defined by a research-oriented, MDAI team (IRPS). 

q~enty-three different accident causes were identified 

by IRPS for the purpose of this analysis. These causes are 

listed in Table 45, along with the results of the agree- 

ment/disagreement analysis. Since errors of misidenti- 

fication were not applicable here, they are not listed for 

this table. The causes are grouped into the vehicular, 

human direct, human indirect, and environmental causes as 

they had been originally grouped in the IRPS accident 

causation hierarchy of factors. 

4.3.1 IRPS/Police Differences 

The analyses of the agreements 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 relationship based on the uncertainty coefficient 

and Phicorrelation. 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 large number of correct noncitings (correct 

rejections), there is a high the percent of total agreements 

between IRPS and the police. The uncertainty coefficient is 

therefore a more realistic measure of the accuracy of the 
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Table 4-5 
Agreements and Disagreements Between IRPS and Police Reports on Accident Causes 

Disaor,,c~.,en~ 1 

Best Copy 
Available 

L Police Police Total Cause ;1o Cause 
Conur:is aion s Total Uncer t. 

Omissions I I Present% I Present coeff. ; Variable _. n _ . % ~--I % n % % n % u Phi 

I Vehicular Causes 
I 2 1.0 4.3 lZ 5.3 ] :gz 92.3 j ~.4 196 94.7 .20 .48 

i I "' 
i !nadequa:~: 3~-akes .0___ ____~3 I 1.4 5 i 2.4 ! 191 95.7 1.9 202 97.6 .37 .60 

i :r~:ob~.~ i o o o 7134 713.4 2o 966 0 
I Other" Vehicle Causes I 1 I 0.5 -- : - I 200 96.6 + ÷ ...... -l~.o.s.!._ ~ lO ~ , . o  . . ~  f o o ; ! 4 2o5 990 oo 01 

: 2 i r . ' c _  h~'r,un ~.. :~e, ;  4 ! . 9  33 , 1 5 . 9  37 1 7 . 9  3 5 . 3  97 4 6 . 9  J 170  8 2 . 1  . 4 0  . ~ 7  

['-~[~!--~o--i'~_ ~ • 3.9 .. 15 7.7 e7.4 10 I 4.8 191 92.3 .26 ! .51 
L : :  i g  h c . _ o  f .  ~,<a v I 

, _ _ .  1 ~ - _ 4 _ _ 9  I 4 .3  _166 [ 8 0 . 2  "., ' ~ 5 . ~  198 93 .7  .71 .86 

j Drove :ef~ cf Center 7 3.4 3 1.4 1 10 4.8 ]9] 93.2 ~'4 1.9 197 I 95.2 26 .43 
.......... ] .... • 

I lz:>r,~-~cr Overtakina 6 2.9 % [.0 8 3.9 192 93.____~2 6 2.9 [99 96.1 43 .5q 
t ? a . 7 . ' ; ; (~ ,5  S t 2 , ' ? .  L ; ; c ; ;  ~ - -  ~ 

--' - ).q l I 0.5 2 1.0 20i 97.1 4 z..~ • 
...... ' " " .~05 99.0 .63 .80__ 

+ 

1 .... ' " , ~ " , , o  ! 2 ' -  - - J  o I • i ~  1 .o  19,: .23 
, ~  . . . .  ~'~' ' _e . . ' _ ' .~ .  . r 1 . 0  1 I a . s  I 3 I 1 . ~  , 9 8 . ~  I ] ~ 2  

, "T----~ " -- " i 204 .37 

i ~ L : . I  - L;,Ir(act -- I 

]oo I  i;i;l 0,1 0  I el0 I ' kt:7~'~ C'2';'%~'5 0 
.. , " ~ ' • , 99 P:,. 1 + 

i ~-:'~.~-~'~-~:"~:'~ t--~I 0~ ! ~o],9o I o~ !~9~I 

i n t > " " "  " '  " ' :  ' -  v : - ~ ~ - - - - - ' - [  - - - - -  ' ~-  " 3 0  z 4 . 5  

,' ;,-i Ca~::a_ "ac~:-~; I ,2 ] 14.7 168 5 ~"0 62 ~ ~'' I " .15 . 
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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- 

preting the reduced accuracy. Recall that d' is a "pure" 

measure of the investigator's sensitivity, while the like- 

lihood 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, developmena 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 

relatively 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 extremely low for all causal 

factors, and as a result the likelihood ratio is extremely 

high. The true sensitivity of the police investigators is 

reflected in d' (1.83), which suggests that for all causes 

together the police are fairly insensitive. For those 
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Table 4-6 

Signal Detection Analysis of Police Performance 
in Identifying Accident Causes 

Causal Factor 

Vehicular Causes 

Inadequate Brakes 

Tire Problems 

Other Vehicle Causes 

Direct Human Causes 

Speed Too Fast 
Failed to Yield 
Right-of-Way 

Drove Left of Center 

Improper Overtaking 

Passed Stop Sign 

I P (False I 
........ P (Hit)~ Alarm)~ ............... LR_ ......... 

°36 ! o01 14o05 
i m i 

.57 o01 14.75 
i i 

.08 .05 

.75 

.56 

.97 

.57 

°75 

.80 

Followed Too Closely 

Made Improper Turn 

Other Improper Driving 

°67 

Driver Inexperience 
Other Indirect 
Human Causes 

Environmental Causes 

.28 

.17 

.05 

.04 

.05 

.04 

°03 

.01 

°01 

.06 

Indirect Human Causes .02 
I I 

Had Been Drinking .67 001 
I I 

! O0 Ol Fatigue i ° l ° 

Slick Roads 

View Obstructions 
O'ther Highway- 
Related Causes 

Grand Mean 

Dram 

o16 

.25 

.03 

.06 

.48 

J ........... 

o01 

.01 

o00 

.00 

.03 

3.08 

4.58 

°66 

4.56 

4.67 

d 0 

1.97 

2.50 

2° 32 

1.90" 

3°53 

1.93 

2.56 

IO.52 3.17 
| 

i B m  i ~ U i  

13.60 

2.83 

5.23 

13.60 

m m i  

5.14 

11.94 

2.77 

.97 

1.10 

2°77 

m ~ u  

1o33 

1.65 

m w m  

1.83 5.86 
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factors for which no police 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 --vehic[,lar, human direct, human indirect, 

and environmental causes -- indicates that direct human 

causes are the ones that are best detected by the law 

enfercement agencies (d' is highest), while the human in- 

direct and environmental causes are the ones that present 

the most difficulty (d' is lowest). Also, it appears that 

relatively speaking, the human direct cause category is 

the one area where the police are willing to contm~t 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 theshort amount of time 

available for the police, and environmental causes often 

require careful measurements by an accident reconstruction 

specialist -- somethirg beyond the scope of the police 

capabiliti( , 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, d' = 2.5). 

One way of possibly 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. 

Huraaa direct causes are perhaps the best identified by 

the police. Of these, failure to yield right-of-way and 

failure to stop at a sign are the best identified (Uc = .71 

and .63, respectively, and d' = 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 vehicular or 

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, indicating high sensitivity to this causes Direct 

human causes with respect to which the police's assessment 

can be considered unreliable are speeding, driving left of 

the center of the road, and any other improper driving be- 

haviors. The problem with identification of speeding and 

driving left of center is not one of poor criterion (8), but 

actually one of the investigator's sensitivity to these 

factors. It may be that, given the •stress that the police 

are under, it is impossible for them to actually determine 

whether a driver was speeding or driving left of the center 

line. Obviously, the driver himself/herself would be 

reluctant to volunteer this type of information. Transient 
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environmental evidence to this effect (tire markings on the 

pavement) are perhaps too time-consuming to be properly 

assessed by the police. Nonetheless, since both speed- 

ing and driving left of the center line are clear-cut 

violations of th~ law, it may be advantageous 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 thtnnb 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 

probably 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 hmman 

errors escape the police's notice (especially 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%). 

Of all the indirect human causes, only drinking can be 

evaluated since for the three other categories -- fatigue, 

driver inexperience, and other indirect human errors -- no 

correct identifications ~,ere made at all (a negative reflection 
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on police performance). The assessment of drinking may be 

considered adequate (Uc = .57 and d' = 2.77), e~pecially 

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, it is likely that short of increasing pressure on 

the police to give alcohol tests prior to citing for driving 

while intoxicated, no improvement can be expected. 

In the assessment of environmental Causes the police 

perfo[mance is also not very reliable. 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 data sources for highway improve- 

ment programs. As to the reason for the poor performance, 

the near zero false alarm rate for the three environmental 

causes is a clue suggestlng that the police in fact simply 

disregard this category. This can become ~ 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 Dolice officer to scan all relevant 

~This may be a p-a~ticularly 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 and 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 the most reliable, while the Municipal 

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 Police, which ~n 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, whereas 

the County Police had p (false alarm) = .06. Thus, even 

though the differences among the agencies are significant 

for practical purposes they are small, and the reliability 

of all three agencies is high. Differences of both practical 

, i 

i 
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Table 4-7 - Degree of Correspondence Between IRPS and Each of the Police Agencies in Identifying Accident Causes 

Uncertainty Coefficient (U) Phi - 

(n=134) (n=53) (n=134) (n=53) (n=20) 
Ca~sal Factor Cit~ County ~=~ City County State 

1'r : _ 

Vehicular Causes .24 .18 + ,50 .48 --- 

Inadecuate ~ra;ces __ .32 .41 + .57 .65 --- 

Direct~Hu'nan Causes .43 .32 .45 .71 .59 .61 

Speed Tee Fast .21 .41 .03 .39 .68 .19 
to Yield 

Right-of-Way I .72 .66 1.00 .87 .73 1.00 

Drove Left c, = ~J~e~_ + .22 .52 --- .5~ .55 

Impreper Ove~:taking .47 .o26 .65 .62 .48 .69 

i assed Stop Jign .73 + + .89 . . . . . .  

Made [~prcper Turn .73 .00 + .89 .02 --- 

i 
[Other ImDroner Driving .07 .03 .17 .32 .20 .38 

. . . .  -- , .  T 

Indirect H~man Causes + .05 + --- .22 --- 

!lad Been Drinking + .34 + .. --- .55 ....... T-- 

~ Fati:ue + .00 + .03 

[ !:~ viron~n ha! Cause~ I .03 .14 .12 .19 .40 .41 

~ Slick Needs .i0 .05 .71 .34 .24 .79 

Lvicw Obstructions . _ . . . . .  .03 + + 19 

~ Related Causes + + .24 . . . . . .  .55 
I 
I~nbience-~:elatud Causes .10 .15 .40 .34 .43 .69 

+ NO statistics computed, due to insufficient data. 
Differences significant at p~.05 are specified by the initials of the two agencies separated by a slash. 
of significance are based on Fisher's Z. 

_Significance ~ 

2/. ~ , 1 

2/3/l 

2/3 

1/2,3 

Tests 
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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.~33, respectively; while the 

likelihood ratios for the three agencies were 16.67, 11.14, 

and 2.86 respectively. 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 difference was obtained 

between the accuracy of the Municipal and County Police in 

their recording of improper turns. Here, the Municipal 

Police was muchmore 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 Police, compared to 

0.8 for the Municipal Folice! This cannot be interpreted as 

failure to note improper turn as a cause since it was 

erroneously recorded (false alarms) by the County 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 

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 Da~ Occurrence on Causal Facto rr 
Assessment Reli.~bility 

Much of the information gathering activities in which 

accident investigators are involved depend on the availa- 

bility of visual cues (roadway characteristics, damLage, 

skid marks, etc.). One would therefore suPpose that the 

accuracy of assessing accident cause might be, at least 

for selected causal factors, poorer during the nighttime 

than during the daytime. Poorer performance may be expected 

only on the average, rather than for all accidents, since 

some accidents may occur in well-lit environments to which 

the investigator is visually adapted. Hbwever, 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 illu/nination. 

The resulhs of comparing the police performance to 

that of IRPS separately for the daytime and the nighttime 

accidents are presented in Table 4-8. Z tests of signifi- 

cance conducted on the Phi correlations reveal that of all 

the factors, only three were significantly different during 

the day than during the night, two of which were human causes. 

Of the vehicular causes, the ability to identify 

inadequate 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 cues (e.g., skidmarks, presence of 

brake fl..~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) 

(n=40) (n=149) 
Causal Factor Night Da[ 

Vehicular Causes .30 °29 

_.~n.a.de~.~9~__ B r g ~  s ........ ~ 2 4 . 5  5 

Direct Human Causes °38 .42 

Speed Too Fast .27 .21 
Failed to Yield 
Ri~ht-of-Wa[ _ io00 .75 
Drove Left 
of Center .70 .21 

Improper Overtaking + .46 

Passed Stop Sign_ + .73 

Made Improper Turn 1400 °42 
Other 
Improper Drivin@ .09 .05 

Indirect Human Causes o01 .08 

Had Been Drinking °01 .82 

Fatigue °00 

Environmental Causes .14 .05 

Slick Roads .18 °14 

View Obstructions .03 
Other Highway- 
Related Causes °07 

Ambience- 
Related Causes .ii ,17 

Phi 

(n=40) (n=149) 

.61 ,53 
[ 

°47 .74 

.66 . 68 I 

.54 J . 4 7  

1.00 .85 
m i 

.70 .41 

--- .59 
| 

--- .89 
I 

°66 

. 3 6  . . 2 7  

.04 .29 

°03 .81 
! 

--- .01 
i 

.38 °25 
i 

.47 °39 
I 

--- .18 

--- °29 
0 

I 
i °37 .46 

+ No statistics computed due to insufficient data. 

Signi- 
ficance 

NS 

.02 

NS 

NS 

m~-- 

.02 

NS 

.16 

< .01 

NS 

NS 

m--m 

NS 
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Another possibility is •that the loss of visual cues at night 

also prevents the driver from becoming aware that his brakes 

are not functioning as well as expected compared to the 

daytime, when visual cues provide 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 during the daytime (Uc = 0.82), but 

during the night their assessment is practically random.* 

Again, this is a surprising findinq 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 level of intoxication and the obviousness of 

the alcohol's effect on their driving. Whatever the reason, ~ 

the extremely large difference between police performance 

during the daytime and nighttime merits close study. This 

finding could also be the result of the convenience sampling 

technique used to select the in-depth accidents where drivers 

who were properly assessed as alcohol invol%ed 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 alcohol 

analysis w~s performed using the on-site data. This sample 

*Here too there is 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 is probably more 
appropriate to use (Section 4.5). 
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was selected 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 expectations since the assess- 

ment of both factors depends to a large extent on visual 

cues. It is possible that the police employ different 

procedures 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 Alcohol 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 the evaluation 

of the involvement of alcohol as a contributing causal fac- 

tor. Thus, the comparison betweon IRPS and police was not 

based on a yes-no set of comparisons but rather on the cor- 

respondence in level 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 et 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 base. This yielded a sample of nearly 

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

and less severely affected by non-respondent data. 
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To assess the ability of the police to detect the 

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 ,,ategorized 

according to the following variables (and levels within 

variables): the different police agencies; accident sever- 

ity (personal injury 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 summarized in 

Table 4-9. In this table, the variables on which the 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 columns contain 

the correlations between the alcohol presence confidence 

level of IRPS and the police. The next two columns indicate 

the Z score and the level of significance 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 

Variable 

Agency 

Injury 

# of Vehicles 

Light Condition 

Driver Age 

Driver Sex 

The Relationship Between IRPS and the Police 
Level of Confidence in the Detection of Alcohol Presence 

Levels 

Vl I V2 

City County 

City State 

Countv State 

Sample Sizes 

nl ] n2 

1,271 320 

1,271 174 

320 174 

No 

Single 

Night 

(15-24) 

(15-24) 

(25-54) 

Male 

Yes 

Multiple 

Day 

(25-54) 

(55 +) 

(55 +) 

1,351 

279 

350 

874 

874 

680 ' 

Female I 1,170 

414 

1,486 

ir289 

680 

162 

162 

584 

Corre- 
lations 
rl r2 

°87 .84 

.87 .92 

.84 °92 

.84 .88 

°87 .82 

.87 .88 

.81 ..88 

.87 .71 

Significance Uncertainty 
of DifferenceICoefficients 

1.54 NS 

3.53 .001 

4.05 °001 

2.51 o01 

2.70 .01 

0.34 NS 

4.04 .001 

0.46 NS 

2.80 .01 

8.68 .001 

Ul ~ U2 

.53 o41 

.53 .57 

.41 °57 

°44 o51 

.45 .42 

.53 

.43 

~51 

.51 

.32 





The results in Table 4-9 indicate that, on the whole, 

the correlations between the confidence of IRPS and police 

agencies were relatively high for all variables studied. 

The high correlation values, however, are somewhat spurious 

due to the large percent of agreements on the absence of 

alcohol. The correlations 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 police agencies indicated 

that the state police level of confidence corresponded 

closely to that indicated by IRPS. The difference between 

the state and 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 be more 

accurate in their assessments of alcohol presence titan 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 

involving male drivers. Conversely, the ability of the 

police to detect alcohol is least reliable ~hen the driver 

*This finding is--a--t 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 vehicles or 

property damage only, and when the driver is between the 

ages of 25 and 54. It is interesting to note that wheuher 

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 combination of 

agency-injury-number of vehicles-light co nditi°n&driver age- 

driver sex is either the most or the least reliably detected 

by the police. One interesting oDservation, though, is that 

of all the classifications, the one that yielded 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 

assume that in the overwhelming majority of the cases, the 

investigating officer was a male. The influence of this 

"sexual" interaction has been noted in various nsychological 

research contexts (Rosenthal, 1966). 

4.5.2 The Identification of Alcohol Involvement as 

Causal Factor 

The correspondence between IRPS and the police in the 

WThis result is n--ot 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 alcohol involvement (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 the police 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 consequences 

for the detection of alcohol presence versus the claim of 

alcohol as a contributing factor. This hypothesis is con- 

sistent with a separate analysis that indicated that the 

lower correspondence is due to a tendency of the police to 

understate their confidence in alcohol involvement rather 

than overstate their confidence. This tendency was true for 

all variables and levels analyzed, with the exception of the 

State Police, which tended to overstate their confidence of 

alcohol involw~ment rather than understate it. Whether in 

fact the police were not capable of better assessing the 

role of alcohol remains to be determined. It Js just as 

likely that, given the present legal system, the police are 

simply reluctant to cite alcohol since it would 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 Between IRPS' and the Police's 
Level of Confidence in the Assessment of Alcohol Involvement 

Levels 

Variable 

Agency 

V 1 V2 

City County 

City State 

County State 

No Yes 

! 

Injury 

# o f  V e h i c l e s  

Li@ht Condition 

Driver Age 

Drl ~r ~x 

Single 

Night 

(15-24) 

(15-24) 

(25-54) 

Male 

Sample Sizes 

n I n 2 

1,380 372 

1,380 184 

372 184 

1.464 470 

Multiple 316 1,620 

Day 417 1,377 

(25-54) 930 726 

(55 +) 930 172 

(55 +) 726 172 

Female 1,277 619 

Corre- 
iations 

r I r 2 ....... Z ............ p. 

Significance Uncertainty 
of Difference Coefficients 

.64 .75 3.64 .001 

.64 °75 2.64 .01 

o75 .75 0.05 ~ NS 

°67 .71 1.48 NS 

°66 .64 0.59 NS 

°67 .64 0.97 NS 

°70 .67 1.45 NS 

°70 .82 3.27 6001 

.67 .82 4.04 .001 

.70 J °58 4.23 o001 

u I 

.32 .39 

32 .55 

,39 °55 

. 2 7  37 

, 2 9  _ . 3 5  

.40 .31 

°40 .68 

.31 .68 

.36 .33 





sex and age. The identification of alcohol as a causal 

factor was more reliable when the driver was either male or 

over 55 years old. 

As with alcohol presence, no signifi ant differences 

were obtained in the ability to identify alcohol involvement 

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 

performance 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 relatively small number of alcohol-involved 

accidents, and therefore the discrepancy between the two 

results may be due to sampling errors. This is particularly 

true for the nighttime in-depth sample since during Phases 

II and III (included in the in-depth but not on-site samples 

used in the present analysis) only accidents occuring between 

l]:30a.m, and 10~30p.m. were investigated. If this in fact 

is the reason, then analyses using the on-site data should 

be consideredmore reliable. An alternative explanation 

involves the inherent differences between the in-depth and 

the on-site level of investigation. Since the on-site 

investigation was conducted in the same vicinity and at the 

same time as the police investigation, it is much more 

reasonable to expect that the on-site investigators would 

obtain a similar impression of the driver behavior, and 
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often obtain a similar ,,confession" from the driver as the 

police. This would raise the uncertainty coefficients for 

both the nightt ~-me and the daytime data, as in fact was the 

case~ If thin ~xplanation 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. In fact, if 

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

conclusions 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 

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 police. 

The 5~DI 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). In the absence of an external criterion for 

accident description and cause, the MDA! report was assumed 

to reflect the true state of events, and the validity of the 

police data was then evaluated relative to the MDAI report. 

Comparisons were made on three types of acci.1,~nt variables: 

i) accident descriptors, including date and time of accident, 

number of traffic units involved, converging tragectories of 

the vehicle(s), accident severity, roadway characteristics, 

ambiemce, 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 yield 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- 

ciences 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 out 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 reliable 

were driver/vehicle variables. 
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accurately attribute accident cayuses varied considerably 

across the different cases. There were also significant 

differences among the three police agencies evaluated. The 

main conclusions can be summarized as follows: 

I. Among accident-descriptive data reported by the Doiice, 

it was found that police data were adequately reliable 

for six of 19 variables assessed: location, date, day 

of week, and numbers of drivers, passengers, and vehicles 

in each accident. At the othez extreme, the least 

reliable police data concerned vertical road character, 

accident severity, and road surface composition Of 

the vertical road character errors, the biggest problem 

was misidentifying accidents which occurred on grades 

as occurring on level roads; out of 38 total misidenti- 

fications, this error occurred 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; 

Jn all of the 38 misidentifications, personal injury 

accidents were misclassified as involving property 

damage only. Under road surface composition, the 13 

misidentification errors (10.4% of cases) all involved 

confusion of concrete and asphalt surfaces. Reliability 

was also inadequate 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 reports analyzed provided very little infor- 

mation regarding the presence of different driver 

factors, and human conditions and states, and both 

vehicular and environmental/roadway factors and de- 

ficiencies. For example, the police misciassified 

driver age for 24 of the accident drivers (11.6%), and 

misclassified vehicle model year for ii 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 omission errors 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). i{owever, in the case of road-related defects~ 

the police were approximately just as likely to make 

omission as commission errors. 

The sensitivity of police investigators to accident 

causes 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 

fact involved (i.e., the false alarm rate was low). In 

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 relatively 

good in identifying "failure to yield" and "failure to 

stop at a stop sign," and was relatively poor with 

respect to "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 of view obstruc- 

tions -- the most frequent envirop~ental 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 i~dicated this factor should 

have been cited. Overall, the police correctly impli- 

cated view obstructions zn only 3% of the accidents. 
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Among h~man indirect causes, police performance 

was adequate only for the "had been drinking" involve- 

ment assessment. 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 Police 

was most pronounced in the accident variables of road 

surface composition, vertical curvature, and posted 

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 ~ound that the validity of brake system, driving 

"l£ft-of-center," and drinking assessments all varied 

significantly on this basis. For inadequate brakes, 
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police accuracy was signficantly poorer at night. 

Similarly, 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 poli<e 

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 n__o_o 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 

drivers 55 years of age and over, and lowest for those 

25 to 54. 
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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 oolite- 

reported data in the proposed National Accident Sampling 

System use of that data for accident statistics purpose s • 

Because it is very likely 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 the quality o~ police-reported accident data and 

where possible improve its accuracy. Specifically, three 

recommendations are zrade: 

i. The generally poor 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 factors 

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. 
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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 through 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. Perhaos 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 feedback, 

in better 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 

itemswhich are perceived as being of lesser importance. 

Wherepossible, 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. 

i 

7 
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. Some of the problems detected emphasize the need for 

improved design of accident report 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 reporting 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. 
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APPENDIX 

Data Collection and Coding Forms 

The forms used to collect and code the information from 

the in-depth sample of accidents is presented on pages A-2 

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

accident level data; page A-6 to recor~ the traffic unit 

level data and pages A-7 and A-8 for the causation data. 

The forms for the special on-site alcohol presence and 

involvement analysis are presented on pages A~ [ and A-11. 

The Indiana Police report form is presented on p6ges A- 

12 and A-13. 

A-I 
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ACC IDI . :NT CAU,(;I" 

POt.ICE REPORT '/ALII~ArIO;; FOR;~ 

Phase and Array Number 

I i 8 

Number oft Traffic Units 

On-Site, In-Depth Flag _2 

G 

On-Site Case Number 

0 g |0 

Traffic Unit N,imber 
l || 12 

Card Number _~ _~ 

Consecutive In-Depth Case Number 

Code Level Significance 
......................... 

Nu~be r FACTOR Police 
.......................................... 

I .  Vehicular Causes 

2. Inadequate bxakes 

3. Improper lights 

4. Tire problems • 

5. Steering problems ~ 

6. S~spension problems* 

7 .  Other vehicular causes* 

8.  Direct Human Causes 

Failed to yield right-of-way 

9. Speed too fast 

10. 

l l .  D r o v e  left of center 

12. Improper overtaking 

1 3 .  Passed stop sign 

1 4 .  Disregarded traffic signal 

15. Followed too closely 

A-2 

FROM TI[E IIIDIA!4A STATE POLICE FORM 

Place a checkmark (/) in the space indicated 
for each "FACTOR" that the police indicated 
to 6e "involved" for this traffic unit. 

( 0 )  Not involved 

, / ( I )  I n v o l v e d  

FROM THE IN-DEI:TH CASE SUr.t~AR v. 

Place a number ~1,2,3) in the column e,ltitled 
"level" and the appropriate letters (CAU,S/I) 
in the column entitled "significant,: for each 
"FACTOR" that the In-~epth team indlcated to 
be "involved" fer this traffic unit. 

1 - Possible CAU - Causal 
2 - Probable S/I - Severity 
3 - Certain Increasing 

Code  

iii i 
5 1  $ 1  J. 

5 1  5 k  ; 

s s  s ~  4 

Sg 6 1  

_ _  ?;  

& |  4 4  

~ 4 .  

i 

t 

; 

i 
i 
.i 

.... .... 
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I +. ••• 
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"\ 
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POLICE REPORT vALIDATION FORM -- CONTINUED 
ACCIDI.:IIT CAUSE 

Num~e r FACTOR Police 

16. Made. improper tur1~ 

, 1 7 .  Other improper driving 

18. Indirect Human Causes 

19. Had been drinking 

: ' 0 .  Fatigue • 

21. Driver inexperience* 

22. Other indirect human causes • 

2 3 .  Environmental Causes 

24. Slick roads, 

25. View obstructlons~ 

26. Other highway related causes ~ 

27. Ambience related causes • 

1 2 | 

_2 

7 0 5 ] ~  

1 1  I I  

~ee Below 

Phase and Array Number 

N~ber of: Factors cited 

On-Site, In-Depth Flag 

On-Site Case Number 

Traffic Unit Number 

Factor Number 

PoLice 
Factor 

1 0  I #  

t O  111 

I l l  | 0  

r r r r  

IBPS 
Level 

80 

I P P S  
Factor 

~! 22 

--77.- 

~ |  2 2  

A - 3  

Cause 
~ umber 

_111 
I I  I ~  

o . 2  

._11_t 
1 9  | ~  

Code Level Significance Code 

DD 70 7G 

| g  | $  l g  

9 ?  1:~  1 0  

~0  1 9  ~0 

9 g  2 1  ) 1  

~0 1 |  2 ~  

- i 
- [. 
%18 I 2 9  ) #  

~ b  3 1  ~ 2  + 

Each time a fector was cited in the above ~" 
array by either the Police, or IRPS, or both 
fill in one of the lines belo',, ~. Complete 0nly~ 
as many line~ as there were unicue factors ~: 
cite,'. Under the colu.~,~ entitled "Police Fac-~ 
tor" or the colu,~n entitled "I?,PS Factor" code} 
the h~crarcby line number assioned to the fac-~ 
tor being coded. Under the coiu.~n entitled r 
"IF~PS Level" code the corresponding value from~i 
the "Level" colu~n above. Repeat this coding 
procedure for only those factors indicated to I-~:| 
be involved in the above array. If additional 
lines are required add them at the end. 

Consecutive In-Depth Case Number 

1 5  i i  J ?  

Ca n~,, I'o I ice I ILl'5 I I+I"; 
t;u...nbe r Factor Level Factor 

o_~ 
I |  | 1 1  1 8  " l g  2 0  2 1  ~ 

] 3  I W  1 8  1 9  . 2 0  ~ 1  Z a  

L~ 
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POLICE I:LI'{JI~I VALIIIA]IO~ I OI(M 

Phase and Array Nun@)er 

Number of: Traffic Units 

On-Site, In-Depth Flag 

On-Site Case Number 

Traffic Unit Number 

Card Number 

i ~t It 

4 $ 

..Z 
¢ 

• O s l O  

| 1  I ~  

_fl _1 

Consecutive In-Depth Case Number 
1 5  | C  I ?  

FROM THE INDIANA STATE POLICE FORmal 

I. Driver a g e _ ?  

2. Driver sex? 

(1) Male 

(2) Female 

3. Model year of driver's vehicle: 

? 

4. Condition of driver with respect 
to drinking? 

(0) Not drinking 

( I )  Had been drinking - obviously 
drunk 

( 2 }  Had been drinking - ability 
impaired 

( 3 )  Had been drinking - ability not 
impaired 

( 4 )  Had been drinking - unknown if 
impaired 

1 8 .  1 5  

Z !  2 2  

25 

5. Feet or "presence'? 
[Indicate the presence (/) or absence 
for each of the facuors listed below] 

(a) Brakes defective? 

( b )  Lights defective? 

( c )  Steering defective? 

(d) Other vehicular defects? 

{e) Attention diverted? 

(f) Drinking? 

( g )  Eyesight defective? 

( h )  Rearing defective? 

(i) Illness? 

__(j) Fatigued? 

( k )  Vision obscured by hil!crest? 

( i )  Vision obscured by embankments~ 

(m)~Vision obscured by roadside 
structures and growth? 

(n) Other vision obstructions? 

( o )  Foreign substance on road surfaze? 

( p )  Road shoulder defective? 

( q )  Other roadway deficiencies? 

FROM A POLICE - IRPS CO:~BI:4ATIOX 

6. Make of driver's vehicle? 

(0) Disagree 

(i) Agree 

A-4 

~S 

II 

-I 
2o 

m 
Ja 

I| 

52 

J| 

m 

|4 

J$ 

k 

)i 

~4 

$7 •" 

j 
|0 

|I 

.i 

j 

- I:' 
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DI{IVI:R/VEIIICLE CIIARACTERISTiCS 
POLICE REPORT VALIDATION FORM - -  CONTIN:JED 

}'IROM TIIE IN-DEPTII CASE SUSV'iARY 

b2 ~ 1  

bb 

b$ b$ 

7. Driver age ? 

8.' Driver sex? 

(1) Male 

(2) Female 

9. Model year of driver's vehicle: 

? 

I0. Condition of driver with respect 
to drinking? 

( 0 )  Not drinking 

( I )  Had been drinking- obviously 
drunk 

( 2 )  Had been drinking - ability 
impaired 

( 3 )  Had been drinking - abi!ity not 
impaired 

__ (4) Had been drinking - unknown if 
impaired 

ii. Fact or ~ "presen e"? 
IIndicate th ~ presence (/) ~r absence 
for each of the factors listed below] 

(a) Brakes de/ective? 

~}[i ( b )  Lights defective? 

( c )  Steering defective? ~ ~I 

( d )  Other vehicular defects? ~ ~ 

( e )  Attention diverted? -- ~I 

(f) Drinking? ~ ~i 

(g) Eyesight defective? s~ ~! 

. (h) Hearing defective? ~ Ii ~ 

(i) Illness? 

__(j) Fatigued? 

( k )  Vision obscured by hillcrest? 

m 

s| 

5? 

sg 

__(i) "'ision obscured by e.mbankments? 

(m) Vision obscured by roadside 
structures and growth? 

&0 

(n) Other vision obstructions? 
11 

( o )  F o r e i g n  s u b s t a n c e  on r o a d  s u r f a c e ?  
s l  

(p) Road shoulder defeztlve? 

( q )  Other roadway deficiencies? 
?[, 

L 
\ 

A 

L 

k 

A-5 
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POLICE I~EPOI~I VALII),"~IlO:~ FOI~M 

i .... 
% 

Phase and Array Number 

Number of: 

On-Site, In-Depth Flag 

On-Site Case Number 

Traffic Unit Number 

Card NuzZler 

~ 8 

1 2 s 

..I~ A1 
~ $ 

..2 
g 

9 1 0  

1 |  1 2  

_1/_1 
15 I~  

Consecutive In-Depth Case ~'umber 
I S  l G  t ?  

FRet,: THE INDIANA STATE POLICE FORM 

i. Month of accident? 

( 0 1 )  January ( 0 7 )  July 

( 0 2 )  February ( 0 8 )  August 

( 0 3 )  March ( 0 9 )  Septen~er 

(04) April (i0) October 

( 0 5 )  May (ii) ~ovember 

( 0 6 )  June (12} Deee~er 

2. Day of accident ? 

3. 

4. 

Year of accident ? 

Day of week of accident? 

( I )  Sunday ( 5 )  Thursday 

( 2 )  Monday ( 6 )  Friday 

( 3 )  Tuesday ( 7 )  Saturday 

( 4 )  Wednesday 

5. TI~ of accident: 

6. 

A~ P:4 
clrcle 

Total nu~er of traffic units 

involved ? 

7. Number of passenger c a r s  

1 0  | 5  

~ 0  2 1  

2 2  2 3  

: t 4  

2 S  2 G  2 ?  ~ 0  

2t 

? 
so 

/ 

8 .  

9. 

i0. 

II. 

12. 

13. 

14. 

1 5 .  

Number Of trucks ? 

tJumber of motorcycles 

Number of bicyclists 

Number of pedestrians 

Number of trains ? 

Number of parked vehicles 

Accident severity? 

(I) Fatal 

(2) Personal injury 

(3) Property damage 

Converging trajectory? 

(01) Head-on 

( 0 2 )  Opposing oblique 

( 0 3 )  Right angle 

( 0 4 )  Acute oblique 

{05) Rear-end 

(06) Collision while backing 

( 0 7 )  Collision with pedestrian 

( 0 8 )  Collision with bicyclist 

( 0 9 )  Hit object on roadway 

( i 0 )  Hit object off read,ray 

( I I )  Non-collision on roadway 

.__(12) Non-collision off roadway 

16. Speed limit at accident location? 

(01) 5 mEh __ (08) 40 mph 

( 0 2 )  I0 mph ~_(09) 15 mph 

( 0 3 )  15 mph ___(i0) 50 mph 

( 0 4 )  20 mph ~.(ll) 55 mph 

[ 0 5 )  25 mph ( 1 2 )  60 mph 

( 0 6 )  30 mph ( 1 3 )  65 mph 

( 0 7 )  35 mph 
[ 

A - 6  

~T 

| s  

3 ?  

J0 11| 

40 ~I 





k. 
l 

ACCII)I.:I~T CIIA'~CTERISTICS 
POLICE REPORT VALIDATION FORM - -  CONTINUED 

*il 
tC:! 

17. Horizontal character of road? 

( i )  Straight 

( 2 )  Curve 

18. Vertical character of road? 

(I) Level 

(2) Grade 

I3) Hillcrest 

19. Road surface condition? 

(I) Concrete 

( 2 )  Blacktcp 

( 3 )  Sand/dirt 

(4) Gravel 

20. Road ambience condition? 

( I )  Dry 

(2) Wet 

(3) Snow/i=e 

21. Weather ambience condition? 

(1) Clear 

( 2 )  Raining 

{ 3 )  Snowing 

(4) Fog 

22. Light ambience condition? 

(i) Dark 

(2) D.~wn 

( 3 )  D~y 

(4) Dusk 

23. Police agency submitting form? 

( i )  City 

( 2 )  County 

(3} State 

b$ 

~s 

25. 

,~I 129. 

by 

be 

FROM A POLICE - Irons COMBINATION 

24. Location of acciden%? 

( 0 )  Disagree 

( I )  Agree 

FROM THE IN-DEPTH CASE SUM~RY 

Month of accident? 

( 0 1 )  January __(07) July 

.(02) February (08) August 

( 0 3 )  March ( 0 9 )  September 

( 0 4 )  April (i0) October 

( 0 5 )  May (II) ~ovember 

( 0 6 )  June (12) December 

26. Day of accident ? 

27. Year ot accident ? 

28. Day of week of accident? 

(I) Sunday ( 5 )  Thursday 

.(2) Monday .... (6) Friday 

( 3 )  Tuesday ( 7 )  Saturday 

I t )  Wednesday 

Accident severity? 

(i) Fatal 

( 2 )  Personal injury 

( 3 )  Property damage 

A - 7  

l i g  

5 3  S |  

5 2  $ |  

S k  S $  

7~ 

m 
$7 





/ 

m 

30. Converging trajectory? 

~(01) Head-on 

i ~(02) Opposing oblique 

( 0 3 )  Right angle 

( 0 4 )  Acute oblique 

~(05) Rear-end 

( 0 6 )  Collision wLile backing 

( 0 7 )  Collision with pedestrian 

( 0 8 )  Collision wi h bicyclist 

( 0 9 )  l(~t object on roadway 

__(i0) Hit object off roadway 

~(Ii) Ncn-colllsion on roadway 

~(12) Non-collision off roadway 

31. Light ambience condition? 

( i )  Dark 

~(2} Dawn 

( 3 )  Day 

( 4 )  Dusk 

~2. Weather ambience condition? 

I (I) Clear 

( 2 )  Raining 

~(3) Snowing 

_(4) Fog 

93. Road ambience condition? 

(I) Dry 

( 2 )  Wet 

( 3 )  Snow/ice 

34. Road surface condition? 

--. (1) Concrete 

( 2 )  Blacktop 

~(3) Sand/dirt 

~(4) Grav,~l 

A~.]C I I)i:T.J'L' C I I A t t A C T J , : I { . L ~ ; T I C ' . ]  POLIC,: l{L~r'Ol{T VAL'I,A] ION I?OI.~M -- COI/TINU[D 

35. I f o r i  :ontal character of road? 

{ l )  Straight 

( 2 )  Curve 

$ 8  S t  

8 o  

h 
6 1  

8 2  

m 
8 |  

36. Vertical character of road? 

( I )  Level 

( 2 )  Grade 

(3) H~llcrest 

37. Speed limit at accldent location? 

( 0 1 )  5 mph ___(08) 40 mph 

( 0 2 )  I0 mph ( 0 9 )  45 mph 

(0~) 25 mph (I0) 50 mph 

( 0 4 )  20 mph (ii) 55 mph 

( 0 5 )  25 mph ( 1 2 )  60 mph 

( 0 6 )  30 mpn ~_(13) 65 mph 

( 0 7 )  ~5 mph 

38. Legal basis for speed limit at 
accident location? 

(I) Posted 

( 2 )  Statuatory 

& 4  

8 5  

&l;  & 7  I 

_r 

A - 8  / 

80 

39. Total number of traffic units 

involved ? . 

40. Number of passenger cars ? 

?0 

41. Number of trucks ? 

71 /. 

42. Number of motorcycles ? 

72 

43. Number of bicyclists ? 

44. Number of pedestrians ? 7! "i " 

45. Number Of trains ? | 

75 

46. Number of parked vehicles ? __ 

• Fi 





ACCIDVI]T CHA ~(ACTERISTICS 

POLICE ~EPOR[ VALIDATION FORM "- CONTINUED 

___.r (i) Dark 

(2) Dawn . 

( 3 )  Day " • ~' 

(4) o,.~ sk " T '~ '~  

4e. Light conditions at ti~o~ .accl.dent' 

(0) Preceeding sunrise or following 
sunset . . . .  " ~ 

[" (i} Between sunrise and sunset (in- ~ 
--------'" clusive) 

/ 

, A-9 





Phase a)*d  A*]ay tJund~er 

Nund~er of : Drivers per Accident 

On-Site, In-Depth Flag 

On-Site Ca:;u Nu::d,cr 

Tralfie Unit Number 

l 

Card NuL~ber 

Consecutive In-Depth Case Number 

PRI :Lq t . :N ' , ' I :  O R  l l ; V l ) l , V l : : t I l . : i q T  01. '  A I , C O I I O L  

AI (( , l l f l l  I:Rt '.;t H: i A[IAI y,~jlfi ! {H:I.I 

i 

l),ite of Accident Ill<P:;) : --__ / /. __ I" 
] 

| $ • month t la~t  year 

I i  S 

| 

? II ", I t  ~ 

_o__,! 

_0...1 
I I  I1~ 

I S  I &  I ~  

k 

1 8  

1 9  

}'I<clH "l'i!;: I r H ) ] ; , ' J A  S T ; , T E  P O L 1 C I :  t'Oi<'-I 

I. Police agency completing form? 

( l )  City 

( 2 )  County 

(3) State 

2. Light conditions at time of accident? 

( l )  Dark 

(2) Dawn 

( 3 )  Day 

( 4 )  Duzk 

3. Was anyone injured in the accident? 

( 0 )  t~o 

(I) Yes 

2o 

Location of Accident (II{PS): 

Policy Agone7 Submitting Form (?o]ic~) : 

Tim, e el Accident (Po]ic6) : I,p.! ! '< 
cll<'~. 

IJOTES: C o m p l e t e  t h i ' ;  fc ,  rm f ea r  e;~ch ;*c(:i<!r!nt. 
Additiorh~l f,.;r~:i:: :vJ 11 bu I~rovided to 
r(:cor(] .,'lrJv:,r V,~,'-i,,bj,-.:. 

F}ff);! THI: c):.'-.q]','i: IIU:.~A~ I A("J'()J':; i6i.:/: 

4. h'u~.ber of driver operated veb]c]es in 
the accident? 

(I) One 

(2) ~:o or more 

l:'l{O:: O I ' ! ' ] C ] . ' J ,  SOUI'C :5 

5. Light conditions at time of accident? 

(I) Dark 

(2) Dawn 

[ 3 )  Day 

(4) Dusk 

6. Light conditions at time of accident? 

( 0 )  Proceeding sunrise or folio'wing 
s u n , o r  

( i )  Between sunr;se and sunset (in- 
clusive) 

12 

i 

"i 
L i 
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PRESE[ICE OR INVOLVEMENT OF ALCOIIOL O6k';ite < a s , ,  Numbor , _ 

ALCC;~OL PRESENCE ~NACYSIS FORM -- TRAfIFIC UNIT LEVEL DArA mraffic Unit Nu.~)er 

COMPLETE TILES FORM FOP. ALL DRIVEN TRAFFIC [2~ITS (NOT: Parked cars, Dicyclists, or Pedestrians)I 

! ~  F o r  t h e  s t r i k i n g  t r a f f i c  u n i t  ( T , U ,  N o ,  ! )  c ~ , n  l e t e  h i  ' 
.;~ tional instructi ~i~. h ~  . . . .  P " t s form wlthout regard to thu ~ Idi O n S  , ,  . , . . • ~ r - 
~ %iOns given below| .- ......... or all Other driven trafflc ~nlts follow the instruc- 

cord  olo ns 01 t rough 10, Po eh the 
~ , ) ) ) c u  ..~ ~,]e ~*,~o Cn-slte investigators to the driver's v " ' 

{4 card columns ll and 121 Duplicate card columns 13 through 23| ehlcle ~n 

FP.OM TIIE INDIANA STATE POL,CE FO[~ 

7. Driver a g e ?  

2 4  2 S  

8. Driver sex? 

( 1 )  Male 

( 2 )  Female 

26 

: 9. Was driver offered a chemical test? 

~ ( 0 )  Not offered 

~.. ( I )  Refused 

i i~ ( 2 )  Breath test given 

~, ' .  ( 3 )  Blood test given 

( 4 )  Urine test given 

27 

I0. Presence of alco:;cl? 

____(0) Had n~c.t~ been drinking 

I! ( I )  Obviously drunk 

f ( 2 )  Ability impaired 

F ( 3 )  Ability not impaired 

i (4) Unknown if impaire& 

[ I ;X ' . t l  T H E  O ~: I - S { '1 ' ~ I ! V ; t : C J  F A C T O R ; ;  !:OI~34 

~, ii. Driver a g e ?  

, 12. Driver sex? i 
~r 

(2) Female 

13. Presence of alcohol? 

(0) No 

( I )  Yes--definite or probable ~!~ ~nk 

( 2 )  Yes--possible drunk 

_,(3) Yes--not drunk 

31 

)2 

FROM THE O':-SI'I'E CO.'~CLI'S[O'; FOI~-I 

1.|. 
c~uso? 

_ (0) No 

( i )  Possible 

_(2) Probable 

( 3 )  Certain 

On-Site assessment of alcohol as a 

Causal--ist column 

Severity Increasing-- 
2nd column 

FI:O;-1 'I'IIE :::-DI;PTI{ CA.q}] SIJ/.V:Ai{'L 

15. Presence of alcohol? (for in-depth cases) 

(0) No 

( I )  Yes 

16. In-Depth a:;scssment of alcohol ns a 
cause? (for in-depth related cnsus) 

( 0 )  No Causal--iSt coluznn 

( I )  Possib'le Severity I~crudsing-- 
2nd column 

~ {2) Prol)a})l,~ 

( 3 )  Certain 

)S 

| G  3; 

! A-If 

INDIANA STATE POLICE 

17. Involvement of Alcohol? 

(0) No 
(i) Yes 

38 
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POLICE REPORT 

#,~a,e Xepo,t 1o:  INDIANA 5 T A l l  POLICE. INDI.ANAPOU$. INDIANA 46204 
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APPENDIX B 

Causal Factor Mapping 

o- 

The greater detail of the IRPS causal scheme compared 
to that of the police resulted in a situation in which 
several IRPS factors had to be mapped to a single police 
factor (in order to exhaust all of the IRPS factors). The 
IRPS causal factor labels and their corresponding data item 
number are presented on pages B-3 throug h B-13. 

Major IRPS categories were: (i) 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 hi,an factors 
into the corresponding police 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 factors. 

Therefore, the IRPS direct human factors were mapped 
into the comparable police factors on three different levels -- 
direct, indirect and forced. The IRPS fachors which correspond 
to the direct level mapping were those which %~ere ui~equivocal!y 
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 ca~egories. 

For each police category the direct, indirect and 
forced IRPS categories are listed on pages B-12 through B- 
13. An IRPS/Police agreement resulted during the coding 
when factors which mapped to each other were present. When 
indirect or forced factors were present, judgments based on 
the intent of Doth police and IRPS descriptions were made. 
In accidents where the police cited on!v one factor while 
IRPS cited several, those which mapped to 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 one 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 
on Driver-Vehicle Characteristics. This required less 
detail and did not have hhe various levels (direct, etc. of 
mapping associated with it. The mapping is presented on 
pac ~ B-14. 
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Data 
Item 

Number CAUSAL FACTOR LABELS ( I R P S ) 

001 VEHICULAR FACTORS 

002 Tires and Wheels 

003 
004 
005 
006 
007 
008 
009 
010 
0ll 

Inflauion 
underinflation 
overinflation 
improper pressure distribution 

Inadequate tread depth 
Blow-out/sudden failure 
Mismatch of tire types and/or sizes 
Wheel loss or failure 
Other tire or wheel problems 

012 

013 
014 
015 
016 
017 
018 
019 
020 
021 
022 
023 
024 
025 
026 
027 
O28 
029 
03O 
031 
032 
033 
034 
O35 
036 
037 
O38 
039 
040 
041 
042 
043 
044 

045 
046 
047 

Brake System 

Gross failure (front and/or rear) 
wheel cylinder failed 

front and rear failure 
front failure 
rear failure 
unspecified failure 

brake line failed 
front and rearfailure 
front failure 
rear failure 
unspecified failure 

master cylinder problem 
front and rear failure, 
unspecified failure 

insufficient fluid level 
front and rear failure 
unspecified failure 

adjustment mechanism loss or failure 
front and rear failure 
front failure 
rear failure 
unspecified failure 

gross failure-other ~r unspecified reasons 
front and rear failure 
front failure 
rear failure 
unspecified failure 

Delayed braking response-puml;ing required 
required pumping due to improper adjustment 
required pumping for other reasons 

Imbalance (pulled left or right) 
Brakes grabbed, locked prematurely, or were 

oversensitive 
due to improper proport~0ning 
grabbed or locked prematurely 

Performance degraded for other reasons 

....................... ~i -¸~ 

B-3 
c 





/ 
/ 

Data 
Item 

Number CAUSAL FACTOR LABELS (TRPS) 

048 

049 
050 
051 
052 

Steering System 

Excessive freeplay 
Binding (undue effort required) 
Freezing or locking 
Other steering problems 

053 

054 
055 
056 
057 
058 
059 
060 
061 

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 

062 Power Train and Exhaust 

063 
064 
065 
066 
067 
068 

Power loss 
ran out of fuel 
other problems 

Exhaust system 
carbon monoxide leaked into driver's compartment 
other problems 

069 

070 
071 
072 
073 
074 
075 
076 
077 
078 

079 
080 
081 

082 

083 
084 
085 
086 
087 

Communication Systems 

Vehicle 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 ( e.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 

! 

i 
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Data 
Item 

Number 

088 
089 
090 
091 
092 
093 
094 

CAUSAL FACTOR LABELS 

inoperable or inadequate defroster 
absence or condition of mirrors 
other problems 

Auditory probl_~ms 

( I RP S_)__ 

inoperable cr weak horn 
excessive radio or tape player volume inside car 

other problems 

095 Driver Seating and Controls 

096 
097 

098 
099 
I00 
i01 
102 
103 • 
104 
105 

Driver controls 
steering wheel problems (eogo, spinner snagged 

clothing) 
brake pedal problem (e.g., pedal broke off) 
accelerator problem (e.g., stuck) 
other problems 

Driver anthropometric 
seat loose or became detached 
driver not positioned •to adequately reach controls 
driver not positioned to see adequately 
other problems 

106 Body and Doors 

107 
108 
109 

Door Came open 
Hood came open 
Other body and door problems 

ii0 Other Vehicle Problems 
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Data 
Item 

Number CAUSAL FACTOR 

iIi HU~nAN FACTORS 

ll2 DIRECT HUMAN CAUSES 

LABELS ( I R P S ) 

113 

114 
115 

116 

117 

118 
119 

120 
121 
122 
123 

124 

125 
126 
127 
128 
129 
130 
13! 
132 
133 
134 
135 

136 

137 
138 
139 
140 
141 

142 
143 
144 
145 
146 

Critical Non-Performance 

Blackout 
Fell asleep/dozing 

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

Recognition Errors 

Driver failed to observe and stop for stop sign 
Delays in recognition (for which reasons were 

identified) . . . . . . . . . . . . . . . . . .  

inattention 
to traffic stopped or slowing ahead 
to position of car on road 
to road feature (such as oncoming curves, lane 
narrowings, etc.) 
to road signs, signals providing driver infor- 

mation 
to cross-flowing traffic 
other 

internal, distraction 
event in car (loud noise, yell, scream, etc.) 
adjusting radio or tape player 
adjusting windows 
conversation 
other 

external distraction 
other traffic 
driver-selected outside activity (looking for 
house number, etc.) 
activity of interest outside vehicle (fist 

fight, etc.) 
.sudden event outside vehicle (explosion, etc.) 

other 
improper lookout 

pulling out from parking place 
entering travel lane from intersectingstreet 

or alley 
prior to changing lanes or passing 

.other 
Delays in perception for other or unknown reasons 

of traffic stopped or slowing ahead 
of position of car on road 
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Data 
Item 

Number 

147 

148 

149 
150 
151 
152 
153 

C AU S AL FACTOR LABELS ( I RP S ) 

of road features ( such as oncoming curves, lane 
narrowings, etc.) 

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 

154 Decision Errors 

i 

155 
156 
157 

158 

159 

160 
161 
162 
163 
164 
16E 
166 
~.67 
168 
159 
170 
171 

172 
17. ~ 
174 
17_ = 
176 
177 
178 
179 

Misjudgment of distance, closure-rate, etc. 
False assumption 

assumed other driver was required to.stop or yield 
at intersection 
assumed other driver would stop or yield without 
assuming any requirement 
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 techl~ique 
cresting hills, driving in center of road 
braking later than should have or a t inappropriate 
location 
stopping too far out 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 adherence 
to traffic sign or signal for granted 
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\ Data 
Item 
Number 

180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 

197 

198 

199 
200 

C A U S A L F A C T 0 R L A B E L S ( I R P S ) 

other 
Excessive speed 

for road design regardless of condition or traffic 
only in light of traffic, pedestrians etc. 
solely in light of weather condition~3 
due to combinations of above factors 
other 

Tailgating 
Inadequate signal 

failure to signal for turn 
failure to use horn to warn other 
other 

Failure to turn on headlights 
Excessive acceleration (loss of control) 
Pedestrian ran into traffic 
Improper evasive action 

locked brakes-could not steer (blot ineffective 
steer was attempted) 

above does not apply, but driver could have avoided 
by steering and did not 
driver could have accelerated out of danger but 
did not 
other 

Other decision errors 

201 Performance Errors 

202  
2 0 3  
204  
2 0 5  

206 

207 

20~ 

2~9 
210 

211 

Overcompensation 
Panic Or freezing 
Inadequate directional control 

on c11rve-allowed car to enter opposing lane of 
travel 

on straight-allowed car to enter opposing lane of 
travel 

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

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

Other performance errors 

Other Human Causal Factor's 

/ 
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Da ta 
Item 

Numbs= CA_U_SA_L___VAC_y_O'R_~A B E T. s 

212 mJm~N CONDITIONS OR STATES 

213 

214 
215 
216 
217 
218 
219 

220 

221 
222 
223 
224 

225 

226 
227 
228 
229 

Physical/Physiological 

Alcohol impairment 
Other drug impairment 
Fatigue 
Physical handicap 
Reduced vision 
Chronic illness 

Mental/Emotional 

Emotional upset 
Pressure from other drivers 
"In hurry" 
Mental deficiency 

Experience/Exposure 

Driver inexperience 
Vehicle unfamiliarity 
Road overfamiliarity 
Road/area unfamiliarity 

(IRPS) 

./ 

L 

% 
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Data 
I tern 

Numbex 

230 

231 

232 
233 
234 
235 
236 
237 
238 

239 

240 
241 
242 
243 
244 
245 
246 

247 
248 
249 
250 
251 
252 
253 
254 

255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 

268 
269 

CALJ S AL FACTOR LABEL ( I R P S ) 

ENVIRONMENTAL FACTORS 

Environmental Factor--Slick Roads 

Road wet 
Road snow and/or ice covered 
Gravel and/or sand on paVement 
Road slick due £o traffic polishing 
Wet and traffic polished asphalt 
Gravel road 
Other problems 

Environmental Factors--Excluding "Slick Roads" 

Highway related 
control hindrances 

drop-off at pavementedge 
excessive road crowns 
improperly bankedcurves 
soft shoulders 
ditches, embankments, and other roadside 
features 
unexpected w.~t or slick spots 
other control hindrances 

inadequate signs and signals 
stcp sign needed but not provided 
stop sign present but not adequate 
curve warning signs needed 
curve sign present but not adequate 
signal light poorly placed and/or not adequately 

. visible 
poor signal timing 
center or lane lines not present or inadequate 
edge lines not present or inadequate 
other 

view obstructions 
hillcrests, dips, etc. 
roadside embankments, escarpments, etc. 
.... ~.i~ ~n~nr~s and qrowth 

stopped traffic 
parked traffic 
other view obstructions 

design problems 
accesses insufficiently limited or improperly 

placed 
intersection design problems 
road overly narrow, twisting, etc. 

f 
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I tern 

Number C A U S A L F A C T O R 

270 
271 
272 

- 273 
274 
275 
276 
•277 
278 
279 
28O 
281 
282 
283 

LABEL ( I R P S ) 

trees and other objects too close to road 
other design problems 

maintenance problems 
signals inoperative 
traffic control sign missing 
traffic •control sign or signal obscured 
other problems 

AmbienCe rela£ed 
special~hazards • - .- 

animal inroad 
object-in road 
non-contact vehicle caused problem 
stopped vehicle in road 
other 

284 ...... -vision limitation . 
285 
286 
287 
288 
289 
•290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
3O0 
301 
302 
303 
304 

rain 
snow 
fog 
darkness 
glare from sun 
glare from headlights 
Other 

avoidance obstructions • 
parked or stopped traffic 
trees and other fixed objects 
other 

rapid weather change 
suddenly encountered fog 
suddenly encountered slick roads 
Other 

camouflage effect 
motor vehicle blended in with background 
other 

environmenta~ overload 
other embience related factors 
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MAPPING OF IRPS TO POLICE FACTORS (causation Anaiysis) 

[DIRECT HUMAN-FACTORS] 

Police IRPS Data Item Number 

Speed too fast 

Failed to yield 
right-of'way 

Drove left of 
center 

Improper over- 
taking 

Passed-st0p sign 

Disregarded traf- 
fic signal 

Followed too 
closely 

Made improper 
turn 

Other improper 
driving 

direct: 181, i93 
indirect; 
forced: 124 

direct: 
indirect 
forced: 

125,140, 141,149,157,158,160,161,172 
148,155,171,124 
162, 194,127,133,143 

direct: 170,205,206 
indirect: 122,142,146,160,16-i,-166,167,202,188 
forced: 123,124,147,148,162,127,133,,143 ...... 

direct: 
indirect: 
forced: 

142,167 
155, 159,160,161,165,166,170,171,188 
124,148,162,208,121,145,.143 

direct: 
indirect: 
forced: 

118 
124,148,171,172 
1-27,133 

direct: 
indirect: 
forced: 

124,148 
157,158,171,172 
194,127,133,167 

direct: 
indirect: 
forced: 

187 

direct: 
indirect: 
forced: 

164 
122,124,146,148,161,166 
162,127,133 

direct: 
indirect: 

I f o r c e d  : 
i .!- 

i13,116,122,123,124,!25,126,139,146; 
!47~!48~!49i!50,!55,!58,!60,!6!,162, 
165,166,168,169,176,188,193,194,195, 
200,202,203,204,210,211,192,127,133, 
143,151,192,121 

s 

! 
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[INDIRECT HUS~N FACTORS] 

Police IRPS Data Item Number 

! 214 Had been drinking 
Fatigued; Apparently asleep * 
(Eyesight defective; hearing defective; 
Other defects; Illness; Advanced 
• senility) , ~ ..... 
Other handica-ps .* . ~ ~"'/ ....... 

! 216 

"I 215,[17,218'219,220, 
. . 227,228,229 

226 

-[VEHICULAR FACTORS ] 

Police IRPS Data Item Number 

Inadequate brakes 012 " 
Impro~er_li~qhts . . . . .  070 '~ 
Puncture or blowout * "' 008,011 . ~ .  
Defective steering * ~ _. -" 048 
Other defects * . 003,007,009',010, ~- 01J., 

062,080,091,095,i06, 
Ii0 

[ENVIRONMENTAL FACTORS] " " 

Police ~ IRPS Da£a Item Number 

(Slick road: wet, snow/ice,other; " ~ ..... 
Foreign material on surface:loose 
sand,_j~vel, etc.) * 

(Vision obscured by: buildings; em ~ . 
bankment; signboard; trees, crops, etc. 

hillcrest; other) * 

(Holes, ruts, dips, bumps, etc.; De, 
fective shoulders; obstruction not 
lighted or signaled; standingwater, 
landslide, etc.; obstruzted by- pre- 
vious accident; All other defects) * 

231,298 

259,297,300 

241,249,266,272,278, 
284,292,299,303,304 

"These factors must be discussed, implicitlv or explicitly, 
in description section to be assessed as C~usally related. 

/ 

L 

'5 ....................... 
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MAPPING OF IRPS TO POLICE FACTORS • 
DR .. "" " " ( IVER-~EHICLE CHARACTERISTICS) 

[DIRECT HUMAN FACTORS] 

Police IRPS Data Item Number 

t~ 

Attention diverted 
117 

[INDIRECT HUMAN FACTORS] 

Police . . . . .  IRPS Data Item Number 

(Obviously drunk; ability im ~ 
[)aired; ability not impaired; 
unknown if impaired) 
Eyesiqht defective 

214 

2 is 
}lear l ~ - - -g  d-e-~-ct--~ v e 
Illness 

217 
219 
216 

& '. , i 

Police 

[VEHICULAR FACTORS] 

. IRPS Datd Item Number 

Brakes defective 
Lights C ~ " __ ~ezectlve 
Defective steering 

012 
I 070 
' O 4 8  

(Puncture or blowout; other I 002,~53,062,080,091,095~i06 
defects) II0 ' 

[RELATED ENVIRONMENTAL FACTORS] 

Police 

Vision obscured by hillcrest ' 260 
v-ision"obscured by embankment t 261 
~ o n  obscured by buildings; i 
signboards; trees, cr0Ds, etC.) , 262 

IRPS Data Item Number 

Vision obscLre-d-Tby other ":' 1 263,-26-4;26'5 
U'~-~e~gn material on surface; I 
loose sand or gravel) 
Defective shoulders 
All other defect" 

[ 2 3 4  

' 242,   
' 243t244 246,247 248 
t , , 

J 
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