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INTRODUCTION 

How can you tell if a Traffic Conflicts Technique (TCT) is valid? Some will 

regard the technique as valid if it proven successful in predicting accidents. 

Others will judge validity by the significance or magnitude of the correla-

tion between conflicts and accidents. It is, therefore, important .to start 

out with defining what validity ought to mean in this context. 

IA this paper I will talk about the issue of validity only when the TCT is 

used to estimate the safety of a location, eg, an intersection. Safety here 

means the expected number of accidents (by severity) occuring at the loca-

tion per unit of time. When the validity of the TCT is questioned, one is 

in foet asking whether the estimate of this expected number is valid. It is 

important to rem ember that the performance of the TCT should never be judged 

by its success in predicting actual number of accidents. That would be like 

predicting the roll of a die. 

If one compares different methods for the estimation of safety, the most valid 

(best one) is the one that produces unbiased estimates with the smallest vari-

ance. In other words, a method is not valid or invalid. Validity is a matter 

of degree, and is preferably measured by the variance of the estimate. Whether 

a certain estimate is considered satisfactory or not, depends on the variance' 

ei the estimates obtiinable by other methods and on the cost of estimation. 

Thus, to examine the validity of the TCT, it is•necessary to explore the 

accurace of the safety estimates which it produces. 

USE OF. TCT 

At a specific intersection the number of accidents is often so low, that one 

will have to collect several years of accident data in order to ancertain the 

accident frequency with any degree of.  accuracy: This is often true even if 
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b) The Method of Maximum Likelihood 

Each system of a population is associated with a specific value of H. 

Taken together, the values of n in a population form a certain proba-

bility distribution function (PDF) which has a specific variance. To 

make inferences about this variance by the method of moments, it was 

not necessary t.o make any assumptions about the functional form which 

fits the PDF of 11 . In contrast, the estimation method to be described 

below begins by assuming that the distribution of P over the popula-

tion of systems can be described by the Gamma probability density func-

tion below: 
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The probability of observing realizations X 1 , X2, ...,XK  when C 1 ,C2,..,CK  

are known is the product of expressions as in equation 12. We wish E{n} 

to be estimated by the ratio of sample means X/C . This makes n = rX/C. 

Therefore, -we can write the likelihood function L(r) for r as: 

L(r) = n P(xk ick) 
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The task now is to find r for which L(r) is largest. This is easy. to do 

numerically. 

PERFORMANCE OF THE TWO ESTIMATORS 

To show how these two methods perform, simulations were carried out. A PDF 

of n was specified. At random, K values of fl wete chosen. Eách intersection 

was assigned an expected number of accidents per year. The durations of the 

conflict studies and accident recordings were chosen. Random realizations 

of X
k 

and Y
k 

for k = 1,2...K were generated. From these, etimates of 

VAR(n) were calculated by both the methods. Besides this, n
k 

was calculated 

for each intersection as (Yk/Xk) (Ml!Nk)• Then an estimate of VAR(11) was 
•  

calculated "directly" from these n
k 

as a third method. The simulations can 

be described by the following diagram. 
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Simulation principle 

Results from simulations which assumed that the PDF of n was of gamma type 

and that accidents and conflict numbers were realizations of Poisson vari-

ables show that both the methods are satisfying. The sample mean for 500 

estimates of VAR(R) was offless than 5 7, from the input for each method. The 

direct method, however, does not give unbiased results. This method gave an 

overestimation of more than 100 percent. When choosing between the method 

of moments and the maximum likelihood, the latter seems to give estimates 

of VAR(n) more concentrated around the mean, and should thetefore be préfered. 
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Figure 2. Time to accident and conflicting speed in 
car-car accidents 
108 injury accidents, Malme5 1977-1980 
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Figure 3. Time to accident and conflicting speed in 
car-car conflicts 
396 serious conflicts redorded in Malmii, 
1982-1983 
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Figure 4 Time to accident and conflicting speed in 
car-bicycle accidents 
125 injury accidents, Malm45 1978-1980 

CS 
tKm/h) 

.1111.1. 

A 

«eo 

Q 	 Q 	 • 
A 

Q410(> 	0 	00 
00 	0 0 

GG • A 
0 

0 o Q 0 

	

0 	Q Q40 á 
000 00 	dO 

0 
,,CO á V 0 á0 0 0 
VVOQ 0 07á VO 
00000 V7 ‘7 
0 Q 	Oáv 

	

(reit. 	0 00 á 0 
D(30 0 

	

0-y• 	0 0 

0=0 pop o D g 
o D 

	

[Us 	D D 
D
D 

oo;Q-- 
DO 

m 
TA 
(Sec) 

Non filled = Slight injury accident 
Half filled = Severe .injury accident 
Filled 	= Fatal accident 
O Car-bicycle. Car takes evasive action (73 acc) 

Car-bicycle. .Bicycle• takes evasive action (24 acc) 
Motorcycle-bicycle. Motorcycle takes evasive 
action (17 acc) 

✓ Motorcycle-bicycle. Bicycle takes evasive 
action (11 acc) 

0 
v 



Figure 5 Time to accident and conflicting speed in 
car-bicycle conflicts 
128 serious conflicts redorded in Malm.5, 
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Figurn 6 Time to accident and conflicting speed in 
car-pedestrian accidents 

CS 	79 injury accidents, Malmei 1977-80 
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Figure 7 Time to accident and conflicting speed in 
car-pedestrian conflicts 
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