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A Procedure for Smoothing Accident Frequencies 

Introduction 

A necessary input into the benefit-cost ratios for safety counter

measures is the cost to society of the accidents which are expected to 

occur at the individual locations. In order to determine these costs, 

an estimate of future accidents must be obtained. Here it will be 

assumed that a reasonable estimate of the number of future accidents in a 

given time period for the location of interest has already been made. 
I 

Next it must be determined what percentage of accidents will be fatality 

accidents, injury accidents, and property-damage-only accidents. since 

costs vary by severity level. 

One approach to determining the proportions for each severity level 

is to use the observed proportions for a prior period at the location of 

interest. The chief disadvantage to this approach is that there are 

generally too few prior accidents to provide an accurate forecast of the 

number of accidents by severity level. 

A second approach is to define a standard based upon statewide data 

from the previous year or years. For example, the proportions for each 

severity level might be calculated for both rural accidents and urban 

accidents. If the location of interest is in an urban location, then the 

proportions by severity level for an urban location can be used in con

junction with the forecasted total number of accidents in order to estimate 

the number of fatality accidents, injury accidents, and property-damage-

only accidents which are expected to occur in the future time period. The 

chief disadvantage of this approach is that all urban (rural) locations are 

not homogeneous. Some locations will be expected to have a higher percentage 
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of fatality accidents, and for such locations the costs will be under

s ta ted. 

An alternative to the above approaches is to perform a statistical 

test to see if the standard proportions adequately represent the data. 

If the standard proportions are not adequate, the observed proportions 

can then be used. This approach is taken in the state of California. 

Tamburri and Smith (1970) outline the California approach to deter

mining accident costs for safety projects. Their approach represents 

a significant improvement over basing accident costs upon the observed 

proportions of fatal, injury, and POO accidents. The observed proportions 

are used only if fatal and/or injury accidents are overrepresented as 

determined by a test based upon the Poisson distribution. But problems 

still exist, particularly for low accident locations. 

While it might be preferable to test whether the observed proportions 

differ from the standard proportions by assuming a multinomial distribu

tion and performing a chi-square test, either test will generally show an 

overrepresentation of fatality accidents at low accident locations if 

fatalities occur at all. This will certainly be true if the standard 

proportions are based upon statewide da ta. For Texas, 2.82 percent of 

the rural accidents and 0.51 percent of the urban accidents are classified 

as fatality accidents. If a low-accident location has any fatalities at 

all, then the observed proportions must be greater than the standard pro

portions and probably by a statistically significant amount. 

After determining that fatal accidents are overrepresented at a 

given location, the California approach is to use the observed proportions 

of accidents for the various severity levels for determining costs. How

ever, this can give unreasonably high costs for locations having fatalities 
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at low-accident locations, since it does not follow that the observed 

proportions are closer to the expected proportions just because the stan

dard does not provide an adequate fit to the data. The standard may still 

represent a better estimate of the expected than the observed. For in

stance, consider an urban location with one fatality out of five accidents. 

The observed proportion of 0.2000 can be shown to be significantly greater 

than the standard of 0.0051, but 0.2000 is clearly too high a proportion 

to serve as an estimate of the expected proportion of fatal accidents at 

the location. Due to the instability of the proportions for low-accident 
I 

locations, an alternative approach is needed. One alternative to choosing 

between the observed and standard proportions is to define a weighted 

average of the observed and standard proportions. This approach will be 

outlined in the next section. 

Methodo logy 

First of all, it is-assumed that prior information is available 

regardi ng the proportions for each sever; ty 1 evel. This prior i nforma tion 

may take the form of a multivariate cross-tabulation where information on 

the severity level is available by road type and by the urban/rural classi-

fication for a previous year or years. 

The observed accidents Xi for severity level i are assumed to be 

multinomially distributed with expected proportions p.. If there are 
1 

three severity levels, the distribution may be given as 

N! 
f(~I.Q)= x IX IX I 

l' 2' 3' 

where Ep.=1 and Ex.=N. 
1 1 

A conjugate prior will be used to represent the prior information 

which is available. The conjugate prior for the multinomial distributi.on 
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is the Dirichlet distribution which is represented as 

f(£} = r(K) p al-1 p a3-1 P a3-1 
r(a 1 )r(a

2
)r(a

3
) I 2 3 

where Lp. = 1 and La. =K. If we let A. = a /K 
1 1 1 i' 

then E(Pi) = Ai and Var(Pi} = Ai(1-Ai}/(K+1}. 

The posterior distribution is also Dirichlet and may be represented 

as 

The mean and variance are then given as 

E(p.lx) = _N_ " K 
1 - N+K Pi + l~+K Ai 

"" where Pi = Xi/N and 
(al+xI) (K-a.~x.) 

Var(Pi I~) = 2 1 1 

(K+N) (K+N+l) 

( N P. + K A) (1 N p"" _ K A ) 
= N+K 1 N+'K i - If-F'I\ i ~ i 

K+N+l 

The prior information for the proportions will be taken as estimates 

of A .. The weight given to this prior information will depend largely 
1 

upon the choice of K. K is chosen to represent the degree of confidence 

which is to be placed in our prior information. As an example, let the 

observed severity proportions for Texas rural accidents and Texas urban 

accidents represent our prior information Al for severity level i. These 

proportions along with 1Var(Pi) (a measure of dispersion) are provided 

in Tables 1 and 2 for K=lO, 30, and 50. 
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Severi ty 

Fatal 
Injury 
POO 

Severlli 
Fatal 
Inj ury 
PDO 

Table 1: Prior Information for Texas Rural 

iVar(pi l =~"i(l-"i}/CK+l} 
E{ Pi )=A; K=10 K=30 K=50 

0.0282 
0.3591 
0.6127 

Table 2: Prior 

E(p.)=A. 
1 1 

0.0051 I 

0.2622 
0.7327 

0.0499 
0.1446 
0.1469 

0.0297 
0.0862 
0.0875 

Information for Texas Urban 

iVar(pi l = i".{l-A.)/{K+l) 
1 1 

K=lO K=30 
0.0215 0.0128 
0.1326 0.0790 
0.1334 0.0795 

0.0232 
0.0672 
0.0682 

K=50 
0.0100 
0.0616 
0.0620 

None of the choices"for K presented in Tables 1 and 2 represent a 

particularly high level of confidence regarding our prior information. 

K should be chosen sufficiently small that the prior information will 

receive little weight at high-accident locations but yet be sufficiently 

larqe that the prior information will dominate at low-accident locations. 

An alternative to basing K upon prior judgement, which is the pure 

Bayesian approach, is to develop a criterion by which K may be estimated 

from the data. Fienberg and Holland (1973) and Bishop, Fienberg, and 

Holland (1975) derive an estimate for K by minimizing the expected 
" 

squared distance from ~ to £ where 
" " 
9. = w£ + (l-w) l for 0<\1/<1", 

£ = (x IN, x IN, x IN), and 
123 
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The risk function R(!l,j:~) can be shown to be 
A 2 2" 

R(!l,.E)=w (1-1(£) + (l-w) N(£-l) (£-l)· 
A 

By minimizing R(!l,£) with respect to w, we obtain 

N 
Now let w= N+K. 

w= -------:-,,--
(l-£"£)+N(£-l) (£-l) 

Then, solving for K, we obtain 

K= 

Fienberg and Holland re~ommend estimating K by its maximum likelihood 

estimate 

A 

1(= 

A 2 
l-rp. 

1 
A 2 

r(p.-A.) 
1 1 

The resulting estimates for the cell proportions 
A 

* N A K 
P.= -A p. +-A A. 

1 N+K 1 N+K 1 

are referred to by Fienberg and Holland as pseudo-Bayes estimates. 

Applications: Bayesian Estimates 

In order to demonstrate the effects of using the weighted average 

defined in the previous section, three sets of hypothetical accident 

frequencies can be constructed. ~Jeighted averages are computed for 

K=lO, 30 and 50. First the three sets of frequencies (A, B, and C) and 

the proportions for Texas rural accidents are used to produce the weighted 

averages in Tables 3-11. The same hypothetical frequencies were used in 

conjunction with Texas urban accidents in order to demonstrate that the 

problems with the California approach are more severe for Texas urban than 
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for Texas rural. These weighted averages are provided in Tables 12-20. 

Tabl e 3: Rural Location A With K=lO 

Severi ty x. , p. , E(p·lx) , - 1 VarePi I~) 

Fata 1 1 0.200 0.0855 0.0699 
Injury 1 0.200 0.3061 0.1152 
PDO 3 0.600 0.6085 0.1220 

Table 4: Rural Location A Hith K=30 

Severity x. p. E(Pi I~) i Var(Pi I~) , , 
Fatal 1 0.200 0.0527 0.0373 
Injury 1 0.200 0.3364 0.0787 
PDO 3 0.600 0.6109 0.0813 

Table 5: Rural Location A With K=50 

Severity x. p. E( Pi I~) ~var(Pi I~) 
1 , 

Fatal 1 0.200 0.0438 0.0274 
Injury 1 0.200 0.3446 0.0635 
PDO 3 0.600 0.6115 0,0651 

Table 6: Rural Location B With K=10 

Severitv .. x. 
1 Pi E(Pi I.~) 1var(p; I~) 

Fatal 4 0.100 0.0856 0.0392 
Injury 15 0.375 0.3718 0.0677 
POD 21 0.525 0.5425 0.0698 

Table 7: Rural Location B With K=30 

Severity x. 
1 

p. 
1 E(Pi I~) i Var(P i I~) 

Fatal 4 0.100 0.0692 0.0301 
Injury 15 0.375 0.3682 0.0572 
POO 21 0.525 0.5626 0.0589 
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Table 8: Rural Location B With K=50 

Severity x. , p. , E( Pi I~) i Var(Pi I~) 
--

Fatal 4 0.100 0.0601 0.0249 
Injury 15 0.375 0.3662 0.0505 
PDO 21 0.525 0.5737 0.0518 

Table 9: Rural Location C With K=lO 

Severi ty x. Pi E( Pi I~) i Var(oi Ix) 
1 

Fatal 8 0.080 0.0753 0.0250 
Injury 40 0.400 0.3963 0.0464 
POO 52 0.520 0.5284 0.0474 

Table 10: Rural Location C l~i th K=30 

Severity x. , p. , E(Pi I~) 1 Var(P i I~) 

Fatal 8 0.080 0.0680 0.0220 
Injury 40 0.400 0.3906 0.0426 
POO 52 0.520 0.5414 0.0435 

Table 11: Rural Location C With K=50 

Severity x. Pi , E(Pi I~) .~ Var(p·lx) , -----
Fatal 8 0.080 0.0627 0.0197 
Inj ury 40 0.400 0.3864 0.0396 
POO 52 0.520 0.5509 0.0405 

Table 12: Urban Location A With K=10 

Severity x. p. E( Pi I~) i Var( Pi I~) , , 
Fatal 1 0.200 0.0701 0.0638 
Injury 1 0.200 0.2415 0.1070 
POO 3 0.600 0.6885 0.1158 
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Table 13: Urban Location A Hith K=30 

Severity x. Pi [(Pi I~) ~var(p.lx) 
1 1 -

Fatal 1 0.200 0.0329 0.0297 
Injury 1 0.200 0.2533 0.0725 
PDQ 3 0.600 0.7137 0.0753 

Table 14: Urban Location A Hith K=50 

Severity x. p. E( Pi I~) ~ Var(Pi I~) 1 1 

Fatal 1 0.200 0.0228 0.0200 
Inj ury 1 0.200 0.2565 0.0584 
PDQ 3 0.600 0.7206 0.0600 

Table 15: Urban Location B With K=10 

Severity Xi p. 
1 E( Pi I~) ~ Var(Pi I~) 

Fatal 4 0.100 0.0810 0.0382 
Inj ury 15 0.375 0.3524 0.0669 
PDQ 21 0.525 0.5665 0.0694 

Table 16: Urban Location B With K=30 

Severity x. p. 
1 1 

E(p·lx) 
1 --

\j Var(p. I x) 
1 ----

Fatal 4 0.100 0.0593 0.0280 
Injury 15 0.375 0.3267 0.0557 
POO 21 0.525 0.6140 0.0578 

Table 17: Urban Location B Hith K=50 

Severi ty x. 
1 

p. 
1 E(Pil~) ~ Var(Pi I~) 

Fatal 4 0.100 0,0473 0.0222 
Injury 15 0.375 0.3123 0.0486 
POO 21 0.525 0.6404 0.0503 
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Table 18: Urban Location C 1-Ji th K=lO 

Severity x. 
1 

p. 
1 E(.Pi I!l i Var(p t 1~1 

Fatal 8 0.08 0.0732 0.0247 
Injury 40 0.40 0.3875 0.0462 
PDQ 52 0.52 0.5393 0.0473 

Table 19: Urban Location C ~Ji th K=30 

Severity xi p. 
1 

E(p·lx) 
1 -

~Var(p.lx) 
1 -

Fatal 8 0.08 0.0627 0.0212 
Inj ury 40 .0.40 0.3682 0.0421 
PDQ 52 0.52 0.5691 0.0433 

Table 20: Urban Location C With K=50 

Severity xi p. 
1 E(Pi I~) ~var(pi I~} 

Fatal 8 0.08 0.0550 0.0186 
Injury 40 0.40 0.3541 0.0389 
PDO 52 0.52 0.5909 0.0400 

For location A there were assumed to be one fatality accident, one 

injury accident, and 3 property damage only accidents. Assume accident 

costs are as provided in Table 21. If accident costs are based upon the 

observed proportions, then a cost figure of $617,050 is obtained for a 

rural area and $549,150 for an urban area. This is to be compared with 

costs computed using the standard proportions. For a rural location the 

costs are $109,826, while for an urban location the costs are $25,949. 

The differences between basing costs upon the observed as opposed to 

the standard proportions can be quite large. The costs for locations 

A, B, and C are summarized in Tables 22 and 23. 
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Location 
A 
B 
C 

Location 

A 
B 
C 

Table 21: Total Costs Per Accident 
in the State of Texas (1980 dollars) 
Severity 

Fatal 
Injury 
POO 

Table 22: Costs for 
Using Observed 

Proportions 
617,050 

2,607,100 
5,343,200 

Rural 
$601,150 

11 ,400 
1,500 

Urban 
$539,700 

7,200 
750 

Texas Rural Accidents 
Using Standard Using Weighted ProEortions 

Proportions K=10 K=30 K=50 
109,826 279,003 182,160 155,880 
878,609 2,260,428 1,865,638 1,656,372 

2,196,522 5,057,702 4,614,314 4,292,342 

Table 23: Costs for Texas Urban Accidents 
Using Observed Using Standard Using Weighted Proportions 

Proportions Proportions K=10 K=30 K=50 
549,150 

2,282,550 
4,644,600 

25,949 
207,593 
518,984 

200,441 100,576 73,462 
1,867,114 1,392,678 1,130,267 
4,270.052 3,691,706 3,267,620 

Referring back to Tables 5 and 14, one can see by the size of the 

measure of dispersion ivar(pll.~) relative to the mean E (pll~J that the 

proportion of fatality accidents is not known with a high level of cer

tainty even when assuming that prior information is available of a suf-

ficiently high quality to justify a K of 50. Hhile it is true that the 

proportion of fatality accidents is overrepresented relative to the 
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standard, it is unlikely that the observed proportions provide a better 

estimate of the long-run expected proportions than does the standard. In 

a following time pedod of equal length, it is highly probable that no 

fatality accident will be observed even without intervention. Because of 

the extremely high costs assigned to a fatal accident many projects may be 

justified improperly because of the overestimation of the proportion of 

fatality accidents. Hhi1e a test for the overrepresentation of fatality 

or injury accidents is' not a bad idea, the California approach cannot be 

expected to provide satisf,actory estimates of the expected proportions at 

low-accident locations. 

By assuming prior information based upon the standard, one can then 

use the means of the posterior distributions as estimates of expected pro

portions. The mean E (p. Ix) can be expressed rather simply as a weighted , -
average of the observed and the standard proportions. If fatality acci-

dents are overrepresented, then E (p. Ix) will be somewhat larger than the 
1 --

standard proportions Ai in spite of having been adjusted rather sharply 

downward from the observed. From Table 2, it can be seen that Al=O.0051 

for an urban location. The E (P1 1~)=O.0228 for K=50 from Table 14 is cer

tainly a more reasonable estimate of the expected than the observed pro-
A 

portion Pl=0.2. Yet E (p11~) implies that the fatality accidents are four 

times as likely as normal for an urban location. The resulting costs 

shown in Table 23 of $73,462 are far below the unreasonably high figures of 

$549,150 obtained based upon the observed proportions. 

In order to represent a more moderate level of accidents, location B 

was assumed to have 40 accidents, of which there are 4 fatality accidents, 

15 injury accidents, and 21 property-damage-on1y accidents. Tables 6-8 and 
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15-17 contain the weighted averages for rural and urban respectively. It 

is seen that for small K that the weighted averages will not differ dras

tically from the observed proportions. As a result, the costs obtained 

using the weighted averages will be heavily weighted towards the costs 

based upon the observed frequencies. In this example for K=30 and K=50 

the observed and standard proportions receive roughly equal weight. Since 

there is still a fair amount of uncertainty regarding the location of the 

expected proportions when estimates are based upon the observed alone, this 

appears to be quite reasonable. 

In order to represent a high-accident location, location C was assumed 

to have 8 fatality accidents, 40 injury accidents and 52 property-damage

only acci dents. The weighted averages for the proportions are provided in 

Tables 9-11 and 18-20 for rural and urban areas, respectively. It can be 

seen that for high accident locations the observed proportions will dominate 

over the prior information. As a result, the costs obtained using the 

weighted proportions will be in much closer agreement with the costs ob

tained using the observed proportions as can be seen by referring to Tables 

22 and 23. 

Applications: Pseudo-Bayesian Estimates 

Pseudo-Bayesian estimates for the cell proportions are obtained here 
" using the formula for K derived by Fienberg and Holland (1973}, which is 

given as 

" For location A, K was computed using both the rural and urban priors. 
" " K=10.18 and K=9.42 respectively were obtained. Estimates of the posterior 
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proportions pi are provided in Tables 24 and 25. The estimated costs 

obtained using the rural and urban priors are respectively $276,933 and 

$207,414. If location A is assumed to be a rural location,. then costs 

of $617,050 are obtained using the observed proportions and $109,826 

using the standard proportions (Table 22). On the other hand, for an 

urban location, costs of $549,150 are obtained using the observed pro

portions and $25,949 using the standard proportions (Table 23). 

" Table 24: Rural Location A with K = 10.18 
* Severity xi p. 

1 
A-

1 Pi 
Fatal 1. 0.200 0.0282 0.0848 
Injury 1 0.200 0.3591 0,3067 
POO 3 0.600 0.6127 0,6085 

". 
Table 25: Urban Location A With K = 9.42 

* Severity x. p. Ai p. 
1 1 1 

Fatal -,- 0.200 0.0051 0,0727 
Injury 1 0.200 0.2622 0,2405 
POO 3 0.600 0.7327 0.6867 

" 
K varies considerably at location B depending upon whether location 

" B is assumed to be rural or urban. If B is rural, then K=43.80. On the 
A " 

other hand, if location B is urban, then K=8. 84. The reason that K 

is so small if the location is assumed to be urban is that Ai is not close 
"2 " to Pi for all i. Therefore I(Pi-Ai} is large, and Kmust be small. This 

was also true for location A regardless of which prior was used. When the 
A 

observed number of accidents is small, it is unlikely that the Pi will be 
" 

close to Ai for all i. This is due primarily to the fact that Pi can only 
A 

take on a rather limited range of values. If Pi and Ai are close for 

all i, then E(Pi-Ai)2 is small, causing K to be large. This is in the 

same spirit as the California approach but without taking the more extreme 

values. When the observed and prior proportions differ sharply, then the 
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observed data will receive most of the weight, 

When location B is assumed to be rural, then the estimated costs are 

* $1,704,338, which are obtained using the Pi provided 1n Table 26. This 

is to be compared with $2,607,100 obtained using the observed proportions 

and $878,609 obtained using the standard proportions (Table 22). Now if 

we assume location B to be urban, then the estimated costs are $1,906,489, 

* which are obtained using Pi provided in Table 27. We can then compare 

this with $2,282,550 obtained using the observed proportions and $207,593 

obtained using the standard proportions. 

A 

Table 26: Rural Location B with K=43.80 
* Severity x. 

1 
p. 

1 
/.,. 

1 
p. 

1 
Fatal If 0.100 0.0282 0.0625 
Injury 15 0.375 0.3591 0.3667 
PDQ 21 0.525 0.6127 0.5708 

A 

Table 27: Urban Location B with K=8.84 

* Severi ty x. 
1 Pi Ai Pi 

Fatal If 0.100 0,0051 0.0828 
Injury 15 0.375 0.2622 0.3546 
POO 21 0.525 0.7327 0.5626 

A 

Now, turning to 1 oca tion C, we find that K=43.49 when the rural 
A 

prior proportions are used, while K=8.06 when the urban prior proportions 

* are used. The respective pseudo-Bayesian estimates Pi are provided in 

Tables 28 and 29. These estimates are similar to the respective esti-

mates obtained for location B. This is to be expected, since the 

observed proportions do not differ sharply for locations Band C. Since 

location C is assumed to have 100 accidents, while location B is assumed 

to have only 40 accidents, the observed proportions will be given con-
A 

siderab1y more weight at location C in spite of K being nearly the same 

for both locations. If location C is assumed to be rural, then the 
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estimated accident costs are $4,389,474. This is to be compared with 

costs of $5,343,200 obtained using the observed proportions and costs 

of $2,196,522 obtained using the standard proportions. On the other 

hand, if we assume location C to be urban, then the estimated accident 

costs are $4,336,144. This is quite close to the estimates of $4,644,600 

obta ined usi ng the observed proportions. If the standard proportions had 

been used, then costs of only $518,984 would have been obtained. 

"-

Table 28: Rural Location C with K=43.49 
* Severity x. 

1 
p. 

1 
A. 

1 
p. , 

Fatal a- 0.080 0.0282 0.0643 
Injury 40 0.400 0.3591 0.3876 
POO 52 0.520 0.6127 0.5481 

"-

Table 29: Urban Location C with K=8.06 
* Severity xi p. , A. , p. , 

Fatal 8" O.OBO 0.0051 0.0744 
Injury 40 0.400 0.2622 0.3897 
POO 52 0.520 0.7327 0.5359 

Conclusions 

In a previous section, it was shown that the proportions of fatality 

accidents cannot be known with a high level of certainty without a very 

large number of accidents at a given location. Since extremely high 

costs are assigned to fatality accidents relative to injury and PDQ 

accidents, it is difficult to obtain accurate estimates of expected 

future costs. Costs based upon the observed proportions for the different 

severity levels will tend to be much higher than costs based upon a stan

dard defined as in the previous sections. 

If fatalities are observed at a low-accident location and the 

observed proportions for the different severity levels are used to deter

mine costs, then those costs will probably overestimate the actual costs 
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by a substantial amount. These same locations will likely be overrep

resented in the proportion of fatality accidents. Thus, the use of 

standard proportions as defined in the previous sections must under

estimate the costs to society. Therefore, a weighted average of both 

sets of proportions has been proposed which provides costs between the 

two extremes. Choices for the weights is based upon the quaHty of one's 

prior information. If the quality of the prior information is poor, 

then the observed data at the location should receive most of the weight. 

This can be achieved by selecting a small K. If the quality of the prior 

information is quite good, then the prior data should receive most of 

the weight. To achieve such an effect, K should be chosen to be fairly 

large. Since the proportions for the different severity levels can be 

estimated fairly well for high-accident locations, K should be chosen 

to be sufficiently small that the observed accident data will dominate 

the prior information at high-accident locations. 

If a Bayesian approach is taken where K is based solely upon one's 

prior judgement, then K will of course be independent of the data. 

Since the subjectivity of the Bayesian approach is unappealing to some, 

a pseudo-Bayesian approach developed by Fienberg and Holland (J9731 has 

been presented in which K is estimated as a function of the observed and 

prior proportions. If the observed and the prior proportions differ 
A 

sharply, then K will be small. At the other extreme, if the observed 
A 

proportions are quite close to the prior proportions, then K will be 

large. 
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by a substantial amount. These same locations will likely be overrep

resented in the proportion of fatality accidents. Thus, the use of 

standard proportions as defined in the previous sections must under

estimate the costs to society. Therefore, a weighted average of both 

sets of proportions has been proposed which provides costs between the 

two extremes. Choices for the weights is based upon the quali'ty of one's 

prior information. If the quality of the prior information is poor, 

then the observed data at the location should receive most of the weight. 

This can be achieved by selecting a small K. If the quality of the prior 
I 

information is quite good, then the prior data should receive most of 

the weight. To achieve such an effect, K should be chosen to be fairly 

large. Since the proportions for the different severity levels can be 

estimated fairly well for high-accident locations, K should be chosen 

to be suffi ciently small that the observed accident data will dominate 

the prior information at high-accident locations. 

If a Bayesian approach is taken where K is based solely upon one's 

prior judgement, then K will of course be independent of the data. 

Since the subjectivity of the Bayesian approach is unappealing to some, 

a pseudo-Bayesian approach developed by Fienberg and Holland (J973} has 

been presented in which K is estimated as a function of the observed and 

prior proportions. If the observed and the prior proportions differ 
A 

sharply, then K will be small. At the other extreme, if the observed 
A 

proportions are quite close to the prior proportions, then K will be 

large. 
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