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INTRODUCTION 

The original (in 1983) purpose of this study was quite straightforward. 

This author intended studying behaviour in traffic situations and needed a 

method for determining which behaviour in which traffic situations could 

be relevant for traffic safety. A number of methods were available, such 

as top-down theory formation, and an examination of empirical research 

literature, and it was, of course, the intention to utilize them. Never

theless, it was felt that a primary input to this problem would involve ' 

the consideration of actual traffic accidents in the Netherlands. There

fore, in order to study behaviour in traffic safety relevant situations 

(instead of traffic behaviour in general), one should at least consider 

the circumstances during which traffic accidents occur and whether one 

could distinguish between different types of accidents. If it were possi

ble to distinguish between accident types then it might be possible to 

identify behavioral scenarios for further research. 

This is tantamount to asking whether there was a system for classifying 

accidents in general, and Dutch traffic accidents in particular. A quick 

perusal of the literature determined that there had been some theoretical 

(e.g., the work of Rasmussen and his colleagues) as well as empirical work 

(e.g., Treat et al., 1977) done in the area of accident classification, 

but the applicability of this work to the Dutch (traffic) situation had 

not been determined. Furthermore, the SWOV Institute for Road Safety 

Research had access to the national traffic accident database, and it was 

felt that examination of this data would be a preliminary and useful step. 

Two problems became quickly apparent. In the first place, the database, 

while containing a great deal of information such as time, place, weather, 

number of injured, etc., was relatively impoverished with respect to be 

haviorally relevant data. In the second place, meaning in general and 

classification in particular is context-sensitive to a large extent. To 

be more explicit; with few exceptions individual traffic safety resear

chers are concerned with two types of accidents: those they are interested 

in and those that are used as a control. That is, depending upon one's 

field of study, accidents may be classified as drinking and driving acci

dents, young child mid-block dart-out accidents, overtaking accidents, 

failure to yield right-of-way accidents, etc. While these distinctions 
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are useful, they are not necessarily conducive to generating an over

arching and systematic typology, such as available in the physical and 

life sciences. 

Slowly, then, this researcher's interest shifted from finding a quick and 

dirty method for generating research scenarios to understanding structural 

and semantic aspects of classification as applied to the traffic safety 

problem. While it is interesting to find a methodology for pigeonholing 

accidents, it is even more important to understand the (certainly dispa

rate) ways in which traffic safety researchers, policy makers, police, 

road administrators, and road users' understand and classify traffic acci

dents, road characteristics, behaviour, and traffic situations. 

The value of this last statement is slowly becoming more widely recognized 

in the traffic safety research world. Nevertheless, this report does not 

cover this topic in any detail (yet see Gundy, in preparation). Rather, it 

describes the results of an attempt to systematically pigeonhole accidents 

using a data analytic technique. (By this last point is implied that such 

a classifica-tion procedure will be semantically weak, with the exception 

of the seman-tics involved with the original data collection and coding.) 

Despite it's semantic weakness (other shortcomings will be discussed in a 

later section), such a procedure and it's attending outcome could obtain 

useful consequences. For example, if the classification results are aes

thetically pleasing (?), then they could be used for the originally inten

ded purpose. If accepted on a wider scale, then the classification scheme 

could be used to identify and trace the development of different accident 

types over the years. In addition, the possible identification of hereto

fore unrecognized accident types might lead to new ideas concerning safety 

measures. On the other hand, if the results are not pleasing and/or are 

not widely acceptable, one is then lead to the question of identifying 

specific shortcomings which may then be amenable to correction and/or 

further research . Finally, regardless of the final evaluation, the results 

could function as a first seed for crystallizing a conceptual integration 

in traffic safety research and application. 
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2. METHODS 

2.1. Data 

As previously mentioned (see Gundy, 1989), the data set ana1yzed consis

ted of slightly more than 45,000 personal injury accidents registered by 

the police in the Netherlands during 1982 . This data was collected, coded, 

and placed on a magnetic medium by the Road Accident Records Office (VOR) , 

and was made available to the SWOV Institute for Road Safety Research. 

This file was then reformatted to a more suitable form for data analysis . 

(For the interested reader, CBS (1984) presents 90 pages of selected 

cross-tables for the entire 1982 accident file.) 

It was decided that, in order to avoid trivial structural dependencies, it 

would be necessary to divide accidents into sub-groups prior to subsequent 

analysis. (By trivial structural dependencies, one can imagine discovering 

that trees are hardly ever charged with drinking and driving even though 

they may be frequently involved in alcohol accidents; babies hardly ever 

drive cars; parked cars are only rarely found implementing an overtaking 

manoeuvre; etc.) . Noting that type of vehicle is an important determinant 

of traffic behaviour (i.e., it determines which traffic laws are appli

cable, where the vehicle is likely to be on the road, the age of the road 

user, etc.), it was decided to partition accidents on the basis of the 

type of vehic1e(s) involved. Furthermore, to keep things simple, it was 

decided to initially investigate only those accidents involving less than 

three vehicles. Finally, since budgetary and practical limitations preven

ted analyses of all possible combinations of vehicle pairs, it was decided 

to begin analysis with only five groups of vehicle pairs. The final selec

tion of these groups was determined by two factors: 

1. absolute size of the group (the larger the better, for statistical 

reasons), and 

2. at least one of the vehicles had to be an automobile . 

The five resulting groups included car-bicycle, car-moped, car-pedestrian, 

car-car and single car collisions. These five mutually exclusive accident 

groups accounted for about 54% of all registered injury accidents in 1982. 

The following variables were used, if applicable: 
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- time of day, day of the week, and month of the year in which the 

accident occurred; 

- the sex and age of the road users' involved (but not their passengers), 

and whether there was any indication of alcohol use; 

- the population of the local jurisdiction in which the accident occurred, 

whether the accident was inside or outside of built up areas, and the 

province in which the accident occurred; 

- the applicable speed limit, the administrative unit responsible for the 

road section where the accident occurred, the presence of unusual and/or 

temporary road conditions, and whether the road section involved was a 

straight road section, a curve, or an intersection; 

- the presence of street lighting, natural light conditions, weather and 

pavement conditions, and the type of road surface; 

- the location on the road (or next to it) of each road user prior to the 

accident, their manoeuvres, the place on the vehicle where initial contact 

was made, and possible traffic violations and/or accidents 'causes' as 

determined by the police. 

No use was made of the CBS manoeuvre variable in these analyses, since it 

seemed to be a summary of a number of other accident characteristics, and 

would bias the analysis as discussed in a following section. Nevertheless, 

it was cross-tabulated with the derived clusters for the purpose of illu

stration, and a description of the CBS manoeuvre codes is given in Appen

dix r. 

2.2. Analysis procedure 

The analysis procedure consisted of a number of steps. 

First of all, the data for each conflict type (accident pair) was separa

tely submitted to homogeneity analysis. This was done with the help of 

HOMALS, a computer program developed by the University of Leyden (Gifi, 

1981). HOMALS, among other things, can be viewed as a principal component 

analysis of a transformed indicator matrix, and was used to derive numeri 

cal scores (which is required for the following steps) from otherwise 

mostly nominal and ordinal variab~s . HOMALS is notable for it's concep 

tual and algorithmic simplicity. r.e . , anyone with computer software that 

can solve eigen problems can, with some pre - and post-processing, generate 
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equivalent solutions. Another simplifying advantage of HOMALS is that it's 

solutions are nested (i.e., one obtains the same eigen vectors regardless 

of the chosen dimensionality). 

Secondly, the by HOMALS derived object scores were, after rescaling such 

that the variance of each dimension was set equal to its eigenvalue, sub

mitted to the SAS clustering procedure FASTCLUS to achieve a 'quick and 

dirty' reduction in the number of data points (SAS User's Guide, 1985) . 

This only reason for this intermediate step, which reduced the number of 

points to about 7% of the original number, was to achieve an appreciable 

reduction in required computer time. This reduced number of data points 

was then submitted to a SAS hierarchical centroid clustering technique 

(SAS, 1985). 

The choice of the centroid method itself was somewhat arbitrary, in the 

sense that budgetary limitations did not allow extensive testing and com

parison of techniques. Nevertheless, some preliminary testing indicated 

that the method derived adequate results . Furthermore, the method has 

been found to be less sensitive to outliers, is not parametric, and is not 

biased towards clusters of certain sizes or dispersions (SAS, 1985; see 

also Everitt, 1980). Since this study was completely exploratory, and 

that problems with outliers were quite likely, it was felt that a rela

tively robust and non-biased method was indicated. (Other choices could, 

of course, be defended, as every technique could be shown to be inadequate 

for some specific data set.) 

About 2% of the data points were culled in order to avoid clustering out

liers. This technique assigned each original accident to it's own unique 

cluster. The actual choice of the number of clusters selected depended on 

the results of a number of statistical tests (i.e., the Cubic Clustering 

Criterion, Pseudo F, and Pseudo T**2: see SAS, 1985), and a requirement 

that there not be more than ten clusters per conflict type. This last 

criterium was chosen in order to avoid too much complexity. A final 

criterium required that each cluster include at least 5% of the total 

number of accidents in that conflict type or at least 100 observations . 

This was done to attempt to avoid descriptions of statistically unreliable 

clusters . 

Third of all, the original HOMALS scores were used to predict the derived 

cluster numbers · This was done by means of discriminant analysis (see 
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SAS, 1985). This step was primarily done to assess the extent that the 

clusters overlapped each other, and to assess the relative loss of infor

mation due to the FASTCLUS step. 

Finally, all of the original (recoded) variable values were crosstabulated 

with the derived cluster scores. While the use of the previous techniques 

or of another technique (such as log-linear analysis) would be adequate 

for this task, it was felt that cross-tables would be a form a presenta

tion easily understandable by most researchers. 

2.3. Provisos 

The results of an analysis are obviously influenced by the characteris

tics of the units analyzed. These units are sampled from a population and 

the generalizability of analysis results is limited by the representa

tiveness of the sample. Since it well known (e.g., Maas & Harris, 1984) 

that registered injury traffic accidents are a biased sample of all injury 

traffic accidents, accidents with less severe injuries being more likely 

to be excluded than accidents with severe injuries, it would be quite 

dangerous to generalize the results found here to traffic accidents in 

general. Futhermore, it would be reckless to generalize results to a 

subset of the analyzed accidents, such as fatal accidents, unless one is 

willing to assume that the only difference between a fatal accident and an 

injury accident is the outcome. (If one wanted to describe only fatal 

accidents, then one should analyze only fatal accidents. Due to the rela

tively small numbers, one would then after to aggregate over a number of 

years). In our view, unless one is willing to make a number of strong 

assumptions, the results of the following analyses are in principle only 

generalizable to Dutch accident files sampled in more or less the same way 

as the 1982 VOR file. Since the entire VOR injury accident file is 

routinely used and it's statistics are compared from year to year, it is 

felt that the assumption of stationary sampling bias and the use of the 

entire file (instead of some portion of it) are not completely wide of the 

mark. Of course, anyone who completely disagrees is welcome to implement 

these analyses on his or her sample of interest. 

A second point of great consequence for analysis is the selection of 

variables used in the analysis . The primary limiting factor here is the 
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present structure of police accident reports and the VOR coding protocol. 

The present police-VOR collection protocol is probably based on a number 

of theoretical, historical and pragmatical reasons, all of which influence 

the analysis and its interpretation. While it would not be very difficult 

to find many researchers who feel that the recorded accident data is 

clearly insufficient for extensive analysis (e . g . , Oude Egberink et al., 

1988), it is also true that one cannot analyze data that one doesn't have. 

It is felt that, even though the present data set may be inadequate for 

a number of reasons, pragmatic arguments (i.e., the data is already stan

dardly analyzed as is) are sufficient to justify preliminary analysis. 

A ~hird point concerns the lack of standardization of accident charac

teristics with respect to the background population. While such an 

endeavour may have been possible for some variables, e.g., sex and age 

distributions of road users, it would have been completely out of the 

question for others, e.g., relative frequency of various vehicle man

oeuvres . This problem has been solved, in this case, by simply declaring 

this aspect to be outside the scope of the present study. 

A fourth point concerns the 'distortion' introduced by the present author. 

Of course recoding variables and interpreting results introduces possibi

lities for distortion, but this is an inescapable part of doing research. 

Even so, it was intended to make this form of distortion as transparent as 

possible. 

Nevertheless, two forms of systematic bias were introduced. In the first 

case, a number of variables were a priori excluded from the analysis. For 

example, the possession of a driver's license and the nationality of the 

car were not analyzed, which one may either characterize as an oversight 

or as a blunder. Injury severity, characteristics of the injured, and the 

location of the vehicle after it had come to a still stand were also not 

analyzed. The argument used here was that this study was concerned with 

accident causes and traffic behaviour and not with accident outcomes, 

which is a clear bias of the author. Another variable, the direction of 

vehicle movement with respect to the direction of the road, was also 

excluded because it's coding was rather difficult to decipher. These 

choices could quite conceivably have some consequences for the results of 

the analysis. 

Another type of selection was made as a consequence of analysis results. 
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The variable 'CBS manoeuvre' was explicitly excluded from the analysis 

because it was felt that it only served to summarize a number of other 

variables, and then in a rather inconsistent manner. It was felt that 

including this variable tended to create an artificial semblance of 

structure in the data set. A second correlational lynch-pin, street

lighting, was also adapted. It was originally coded as street-light ab

sent , street-light present but not burning, and street-light present and 

burning. This coding correlated well with time of day, and atmospheric 

lighting conditions, and tended to identify a dimension which stated that 

if it was dark and a street light was present then it would be burning . 

While this may be generally true in the Netherlands, it was not felt to be 

very informative. Furthermore, it had, in one case, the consequence that 

almost all accidents were grouped into the same (very large) cluster. 

It was decided to recode the street-light variable to indicate whether a 

street light was present or not . This decision had the general consequence 

that the difference between day and night became less important in the 

resulting classifications than would otherwise be the case. 

These last two decisions resulted in a discrepancy between the present 

description of car -pedestrian accidents and that mentioned in Gundy 

(1989). Namely, the original distinction between daytime young-child mid

block dart-outs, and nighttime adult mid-block dart -outs has been glossed 

over. 

A final form of researcher bias may be mentioned: the selection the 

dimensions retained for further analysis . The twin criteria of simplicity 

and consistency were chosen as the primary considerations for retaining a 

dimension. Each analysis generated exactly six dimensions, all of which 

consistently contained more information than random vectors. 

Unfortunately, inclusion of the dimensions with smaller eigen values often 

lead to undesirable clustering results. This was due to the fact that 

'weaker' dimensions often described small and compact groups of unusual 

accidents, and the clustering algorithm then distinguished between these 

small groups and the 'rest' of the accidents. Since it was not the primary 

intention of this study to classify outliers, and since limited time did 

not permit a systematic investigation of the interpretability and classi 

fication results of varying numbers of selected dimensions, it was decided 

to only retain the first three dimensions of the HOMALS solutions. This 
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was occasionally troublesome because, now and then, the fourth dimension 

of a solution may have been equally or even more interesting than the 

third. With more time and experience with multiple analyses and data 

sets, more pleasing and universal guidelines for consistent inter

analysis choice of dimensionality would be possible. 

For those discouraged by the aforementioned qualifications and short

comings, one should make the general remark that doing research implies 

making choices, and that making choices imposes limitations. It is felt 

that the choices made here are not only defensible, but also explicit and 

essentially pragmatic. 
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3. RESULTS: AUTO-BICYCLE ACCIDENTS 

6333 accidents between cars and bicyclists were selected from the 1982 

VOR accident file. The selection criteria required that 2 and only 2 

'colliding' accident 'objects' were involved, both of which were nonparked 

vehicles. Of course, one of those vehicles was a bicycle and the other 

was an automobile. 

In the following paragraph a short summary of the marginal frequencies of 

the accident characteristics will be given. 

3.1. Description of the data 

Collisions between cars and bicyclists are primarily harmful for the 

bicyclist. 181 of the 6333 (2.9%) registered accidents ' resulted in death 

for the bicyclist, 2066 (32.6%) required that (at least one) bicyclist be 

taken to the hospital, and 3831 (60.55%) resulted in some registered in

jury which did not require a trip to the hospital. None of the automobile 

occupants were killed, 12 (0.2%) were taken to the hospital, and some 

light injury was observed in 49 (0.7%) of these accidents. Only ~ 

person, i.e., the bicyclist, was injured or killed in 6202 (97 . 9%) in 

these accidents. 

These accidents tend to occur primarily during weekdays (83%) mainly 

between 7 o'clock in the morning and 8 o'clock in the evening (93%). They 

seem to occur slightly more often during the late spring and fall months, 

and slightly less often during the first four months of the year . 81% 

occur during daylight, while 80% occur in the vicinity of non-lit street 

lights. Only about 3% occur with no street light in the vicinity. 80% 

occur during dry weather, and 13% occur during rain. Other extreme weather 

conditions are only rarely noted. The road surface , which consists of 

bitumen in 74% of the time and clinkers 25% of the time, is also dry 74% 

of the time and wet 25% of the time. 

85% of these accidents occur inside built -up areas, where the maximum 

speed is 50 km/hour in 84% of the cases and 80 kmjhour in 13% of the 

cases . 86% of these accidents occur on roads administered by the city 

government, the rest being evenly divided between provincial and federal 
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authorities. 32% of these cases occur in cities with more than 100,000 

inhabitants, 43% in cities with between 20,000 and 100,000 inhabitants, 

and the other 25% occur in municipalities with less than 20,000 citizens. 

56% occur in the three most populous provinces of North Holland, South 

Holland, and North Brabant. 

79% of the car drivers are men, and 31% of the drivers are 25 years of age 

or less. 56% are between 25 and 56 years of age. 96% have a drivers' 

license, and alcohol use was determined in 2 . 5% of the cases. Interest

ingly enough, 3% of the cases have a missing value for alcohol use. 1.5% 

of bicyclists had been known to have consumed alcohol, and in 3% of the 

cases there is also a missing value for alcohol use. 56% of the bicyclists 

are men, and 40% of the bicyclists are less than 18 years old. 25% are 

between 18 and 40 years of age, and 18% are between 40 and 65 years . The 

remaining 15% are 65 or older . 

29% of the accidents occur on a straight road section, while 68% occur at 

an intersection. 8% occur in the vicinity of a pedestrian crossing, and 5% 

occur near an road exit . In 84% of the cases, there is no unusual traffic 

situation noted. The vehicle manoeuvres being executed are, in order of 

frequency,: 

both vehicles are driving straight ahead, yet cross each other at right 

angles at an intersection (28%); 

one vehicle is turning left and is struck from behind (12%); 

one vehicle is turning left at a crossing and is struck on the left 

side by the other vehicle on the other road (11%); 

one vehicle crosses the road (yet not at a crossing) and is struck by 

the other vehicle (6%); 

rear end collision (4%); 

both vehicles are driving in the same direction on the same road and 

they collide on their flanks (4%); 

etc. 

93% of the drivers are on the right hand side of the road, either driving 

straight ahead (71%), turning left (14%) or right (7%), or are nearly 

standing still (5%). 66% of the bicyclists are on the right hand side of 

the road and 22% are on a bicycle path . 59% are riding straight ahead, 26% 

are turning left, and 6% are crossing the road · 41% of the bicyclists are 
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struck from the left side, 32% from the front, and 21% from the right 

side. 6% are struck from behind. 39% of the drivers are struck directly 

in front, 23% on the right front bumper, 18% on the left front bumper, and 

15% on either flank . 5% are struck from behind . 

39% are the drivers are charged with some infraction of the traffic 

regulations. 22% are accused of giving no right of way, and 4% are 

accused of driving too far to the right. On the other hand, bicyclists 

are blamed in 68% of the cases. The main accusations are: not giving 

right of way (47%), riding through a stop sign or light (4%), not riding 

far enough to the right (4%), and suddenly crossing the road (3%). 

3.2. Description of the analysis 

Homogeneity analysis 

6333 observations, each consisting of observations on 30 variables, were 

submitted to a HOMALS analysis after recoding. This recoding was done to 

reduce the number of infrequently used categories . (See the previous 

section for a short summary of the marginal frequency distribution of the 

variables) . 

The first six dimensions of the HOMALS analysis 'explained' respectively 

12.6%, 9.7%, 8.5%, 8.1%, 7.7%, and 7.3% of the total variance. For the 

reasons mentioned previously, only the first three dimensions were used 

for further analysis. 

Variables having a discrimination measure greater than 0.20 on at least 

one of the first three dimensions were: 

- built-up area 

- maximum speed 

- road situation 

- unusual road situation 

- street lights 

- road surface condition 

- the driver's manoeuvre 

- what the driver was blamed for 

- the manoeuvre of the bicyclist 

- what the bicyclist was blamed for 

- the age of the bicyclist. 
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Variables which had a loading equal to or greater than 0.20 on at least 

one of the last three dimensions, which did not load on one of the first 

three include the location of the driver on the road and the location of 

the bicyclist on the road. 

The object score plot for the first two dimensions revealed a central 

'mountain range' with one large peak and perhaps one subsidiary one. The 

'highlands' had a few isolated peaks of no general importance. There also 

appeared to be a small group of perhaps 50 outliers surrounded on 

three sides by the 'lowlands'. There appear to be no clearly discernible 

clusters. 

3.3. Cluster analysis 

The first three dimensions of the HOMALS results were selected for 

further analysis. They were then re-scaled such that the variance for 

each dimension was set equal to the percentage variance 'explained' by 

that dimension divided by the variance 'explained' by the first dimension. 

The construction of clusters proceeded in a number of steps. 

First of all, the matrix of (re-scaled) matrix of 6333 observations times 

3 values per observation was submitted to the SAS procedure FASTCLUS, 

which reduced the 6333 observations to 450 clusters. This was a fixed and 

arbitrary percentage of the original number of observations and was only 

implemented in order to reduce the computational requirements of the 

following cluster procedure. 

Secondly, these 450 clusters were then submitted to the SAS procedure 

CLUSTER, which used the centroid algorithm. 75 clusters with a total 

number of 128 observations were then trimmed away. Visual inspection of 

the cubic clustering criterion, the pseudo F, and the pseudo T squared 

criteria indicated that about 8 clusters would be acceptable. 

Third of all, the 8 clusters were then selected and all clusters with 

less than 100 observations or less than 5% of the total number of obser

vations were eliminated. This procedure resulted in 4 clusters with 

a total of 5837 observations. 496 observations (8% or the total) we re 
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scrapped. The largest cluster contained 3058 observations, the second 

contained 1707 observations, and the last two clusters contained respect

tive1y 615 and 457 observations. Thus, of all objects finally clustered, 

respectively 52%, 29%, 11% and 8% were divided into these four clusters. 

This result does not differ dramatically from the clusters found in other 

accident vehicle pairs, and is not surprising given the two dimensional 

HOMALS object score plots, which indicated a central concentration of data 

points. 

Finally, the derived cluster numbers were merged with their original data 

values and their HOMALS object scores. Visual inspections of object score 

plots indicated that clusters did not overlap in the original three dimen

sional HOMALS space. Discriminant analysis confirmed this impression. 

Objects were split into two groups, and the HOMALS scores were used to 

discriminate between the clusters. In the first group, the discriminant 

function weights were estimated, and the second group was used to confirm 

these weights. Unequal prior probabilities and variance-covariance 

matrices were assumed. 

The analysis on the first group indicated that about 98% of the obser

vations in the largest group were correctly clustered. About 90% of the 

second and third largest clusters were also correctly classified. Only 

about 81% of the smallest group was correctly classified. Very similar 

results were obtained for the analysis on the second, confirmatory, group . 

The poorer results for the smallest cluster reflect, among other things, 

the difficulty of estimating a variance-covariance matrix on the basis of 

a limited number of observations. These results indicated that the object 

clustering was adequate. 

3.4. The clusters 

The derived clusters were bound, as previously mentioned, to their 

original data values. These accident objects were cross-tabulated ~ 

cluster scores were crossed with all of the original variables. Inspec

tion of these cross-tables will indicate the 'meaning' of each derived 

cluster and determine it's usefulness for the practitioner. It is to the 

interpretation of the found clusters that we will now turn . 
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The chi2-value for each of the cross-tables for the analyzed variables in 

found in Table 1. (Also included are the values for the CBS manoeuvre and 

death and injury variables, which were not included in the analysis). As 

can be seen from this table, almost all interactions are significant, some 

chi2-values being quite extreme. This result confirms our expectation 

that the HOMALS and Cluster analysis have successfully found groups of 

accidents objects which are discriminable on the basis of their original 

characteristics. 

In principle, we could (and perhaps should) carefully examine each and 

every cross-table with a significant chi2 . As previously mentioned, this 

approach would cost a great deal of effort and may tend to obscure the 

characterization of the clusters. For that reason, we will attempt to 

describe the clusters in turn in terms of their salient characteristics. 

To ensure some degree of reliability, we will only describe those cluster 

characteristics which have a chi2 reliable at the 5% level. (Possible 

exceptions will be explicitly noted in the text.) As such, it must be 

emphasized that the following descriptions 

Nevertheless, to aid the reader while describing the following clusters, 

a selection of some of the relevant cross-tabulations is found in Appendix 

11. It should be emphasized that the marginal frequencies in these tables 

are not identical to those described in the previous section, due to the 

exclusion of a number of data points. Again, the characteristics mentioned 

for each cluster are only relevant with respect to deviations from expec

ted values, and not with respect to relative frequencies. 

Cluster AFl 

Cluster ABl is by far the largest cluster, having 3058 observations . 

These accidents bear no clear relation to the day of the week and no 

clear relation to month of the year even though they are over-represented 

during January. They are clearly under -represented between 9 o'clock in 

the evening and 9 o'clock in the morning, and somewhat over -represented 

during the afternoon between 12 and 5 o'clock. 

They are clearly over-represented inside built-up areas, with a maximum 

speed of 50 km per hour and with the local authorities responsible for the 
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road. There is no clear relation with the province, even though Limburg is 

under-represented, yet are over-represented in medium size communities 

with between 20,000 and 100,000 inhabitants and under-represented in 

communities with less than 10,000 inhabitants. 

These accidents are over-represented during daylight conditions, and tend 

to occur less frequently during dusk or darkness. The small chance of a 

auto-bicycle accident occurring at a location without street lighting is 

even smaller than expected for this accident type. It is a bit less likely 

to be raining during one of these accidents, yet there is little relation 

between either the condition of the road surface or the type of road sur

face. 

These accidents are somewhat more likely than expected to occur in the 

vicinity of a pedestrian or bicycle crossing and a bit less likely to 

occur in a curve. There is no relation with temporary road conditions. 

The driver of the car is less likely than expected to have alcohol use 

detected, is of no special sex, and is less likely to be older than 65 

years of age. Drivers between 30 and 40 are over-represented. 

Unfortunately, no clear age trend is detectible. The bicyclist, whose 

alcohol use is less likely to be categorized as 'unknown', is somewhat 

more likely than expected to be male, and is clearly more likely to be 

less than 14 years of age and less likely to be between 18 and 65. 

Bicyclists older than 65 are again over-represented. 

The car driver seems to be driving more often than expected on the right 

hand of the road, is more likely to be normally driving straight ahead, 

and is more likely to be struck on the middle or right side of the front 

of his automobile. He is much more likely to be exonerated of any blame. 

The bicyclist is more likely to be coming from a road exit or entrance, or 

from the sidewalk, and is somewhat less likely to be on a bicycle path . 

He is more likely to be turning left or right or to be crossing the road, 

and is struck from behind more often than expected. The bicyclist is more 

likely to be blamed for the accident, primarily accused of 'suddenly 

crossing the road' or not lending right-of -way. 
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The combined CBS manoeuvre variable (which was not used during the ana 

lysis due to redundancies: see Appendix I) indicates that accidents 

manoeuvres 322, 400 type accidents with the exception of type 411, and 

type 511 are clearly over-represented. A 322 represents two vehicles 

driving in the same direction when the first vehicle (presumably in this 

case the bicyclist) turns left and is hit on the flank. A 511 represents 

two vehicles driving straight ahead on crossing roads or on an exit/ 

entrance road, yet intersect each other at right angles. The 400 series 

indicates two vehicles driving in the opposite direction on the same road 

(or crossing straight across that road(?)) with one or both vehicles 

making a turn. The exclusion of type 411 excludes the not uncommon situa

tions where one vehicle makes a left-hand turn and is struck by a vehicle 

from the opposite direction. 

This type of accident is not particularly deadly (for the bicyclist), 

yet there is a slightly higher chance that he or she will be taken to the 

hospital. 

Summary 

This day-time type of accident tends to occur at a pedestrian or bicycle 

crossing inside built-up areas, yet is not especially urban in nature. A 

somewhat middle-aged driver is likely to be just driving straight ahead, 

when either a very young or very old bicyclist suddenly crosses the road 

or turns into the path of the automobile. 

Cluster AB2 

Cluster AB2 is much smaller than the first cluster and consists of 1707 

accidents . 

These accidents tend to occur somewhat less during the weekend, and are 

yet very clearly a winter type of accidents, being over-represented 

between November and January and under-represented between April through 

September. They are clearly not afternoon accidents, being over-repre

sented between 8 o'clock in the evening and 9 o'clock in the morning, and 

under-represented during the afternoon. 
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They are also more likely than expected to occur inside built-up areas, 

with a speed limit of 50 km per hour, and with local authorities being 

responsible for the road. They tend to occur much more often than expec

ted in cities with more than 50,000 inhabitants and much less often 

than expected in cities with less than 20,000 inhabitants. North Holland 

(Amsterdam?) is over-represented, and a few less densely populated 

provinces, Friesland, Drenthe, and Gelderland, are under-represented . 

Of course, they are more likely than expected to occur during dusk or 

dark, and are more probably than expected to be in the vicinity of a 

street light. It is more likely than expected to be raining, and the road 

surface is more likely to be wet. The road surface is also less likely to 

be made of bitumen and more likely to be made of 'clinkers'. 

These accidents tend to occur much more often than expected at inter

sections or traffic circles, and much less likely on straight road 

sections. There is no connection with temporary road situations, while 

the road situation is more likely to be unremarkable. 

The driver is clearly much more likely to have been drinking than can be 

expected, is of no exceptional sex, and is slightly more likely to be 

older than 65, and less likely to be in his thirties. Doubts about the 

alcohol use of the bicyclists are more likely to be registered, and women 

are clearly over-represented. The bicyclist is clearly more likely to be 

between 18 and 65, and less likely to be younger than 15 or older than 65 . 

The driver's location on the road is unremarkable, while there is a slight 

tendency to be more often on a road with multiple lanes. It is much more 

probable that he is turning left or right or accelerating from a stand

still and is more likely to be struck on the left front of the vehicle, on 

ones of the flanks, or on the rear of the vehicle . He is additionally 

quite often blamed for failure to yield right-of-way, or driving incor

rectly on a curve. The bicyclist, on the other hand, is more likely to be 

on a bicycle path, is much more likely to driving riding straight ahead, 

or in some cases, is braking or even standing still . He is much more 

likely to be hit in front and is very likely to be exonerated from any 

blame. 
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The CBS manoeuvre variable (see Appendix I) indicates that these accidents 

over-involve two vehicles travelling on the same road, either in the same 

or opposite direction, while one of them turns and is struck by the other 

vehicle. They also over-involve accidents where one vehicle is turning 

onto a road and is struck by a vehicle on that road. 

This type of accident is clearly less deadly than expected, and there are 

also less hospital injured than is expected. Lightly injured bicyclists 

are over-represented. 

Summary 

This type of accident tends to occur during the winter months, during the 

evening or night, and during poor weather conditions. The accident loca

tion tends more often to be an intersection in an urban area. Alcohol 

seems to play a role with the driver and possibly with the cyclist, who is 

neither very young or elderly. The driver is either turning or accelera

ting from a stand still, when he strikes the bicyclist who is most likely 

to be innocently riding straight ahead on a bicycle path. 

Cluster AB3 

This group of accidents includes 615 cases. 

The weekend is somewhat over-represented in this cluster, and is much 

less likely to be a winter type of accident. July and September are over

represented. These accidents have a tendency to occur more frequently in 

the afternoon, yet this tendency is statistically rather weak. 

They are extremely likely to occur outside of built-up areas and on roads 

with a maximum speed of 80 km/hour. Provincial and federal authorities are 

more likely to be responsible for the road. Cities with a population of 

less than 20,000 inhabitants are very clearly over-represented, and cities 

with 50,000 or more inhabitants are under-represented. 'Rural' provinces, 

such as Friesland. Drenthe, Gelderland, Zeeland, North Brabant, and 

Limburg. are clearly over-represented, and more 'urban' provinces, i.e., 

North and South Holland, are clearly under-represented. 
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These accidents tend to occur somewhat less frequently during darkness, 

and street lighting is more likely to be absent. They tend to occur some

what less often during rain and the road surface is more likely to be dry. 

The road surface is much more likely to consist of bitumen. 

These accidents tend to occur more frequently on straight road sections or 

on curves, while intersections are under-represented . There is no relation 

with temporary road conditions, yet is somewhat more likely that a road 

entrance/exit or a pedestrian/bicycle crossing is present. 

There seems little to be said about possible alcohol use by the driver nor 

by the bicyclist. One could make a case that the driver is a bit more 

likely to be a man, yet this relation is rather weak. There is no relation 

with driver age . One the other hand, the bicyclist is more likely to be 

male, and between the ages of 6 and 14, or older than 65. Bicyclists 

between 18 and 65 are registered relatively much less often. 

The location of the car has no special descriptive value in this cluster, 

yet it is much more likely to just be driving straight ahead, without any 

unusual manoeuvres. It is more likely to be struck in the middle front of 

the vehicle and less likely in other places. The driver is quite likely to 

be absolved of any blame. The bicyclist is somewhat more likely to be on 

a road exit or entrance or on the 'other bicycle path' category, and more 

likely to be performing some manoeuvre, such as turning, crossing the 

road, changing lanes, etc. He is also more likely to be struck from 

behind or the right flank, and likely to be blamed for failure to yield 

right of way. 

The CBS manoeuvre series (see Appendix I) indicates that a number of 

manoeuvres are found to be somewhat more likely in this cluster: 

both vehicles are driving on the same road, but in opposite directions, 

without one of the vehicles turning; 

both vehicles are driving on the same road and in the same direction . 

The first vehicle is turning left and is hit on the flank by the 

following vehicle; 

both vehicles are on the same road, but travelling in opposite 

directions, while one of them is turning; 

one of the vehicles is turning left onto a road and is struck by a 

vehicle coming from the right on that road . 
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Accidents in this cluster are clearly more deadly than can be expected and 

there are more injured taken to the hospital. 

Summary 

This rather serious type of accident tends to be more of a summer, good 

weather, and daylight accident on a rural, high-speed, straight road 

section or curve. There is an increased likelihood that there is a road 

exit/entrance or a pedestrian/bicycle crossing in the neighbourhood. The 

either very young or very old, male bicyclist is most likely to be cros- ' 

sing the road, turning, or changing lanes when he is struck by the driver, 

who is 'innocently' just driving straight ahead. 

Cluster AB4 

This cluster is the smallest of the four and contains 457 observations. 

It occurs on no special day of the week (relative to the marginal 

frequencies), and tends to be over-represented during the summer months 

(May to August) as opposed to the winter months (November to January). 

This cluster seems to distinguish between early morning (between 0 and 

9 o'clock) and later morning (between 9 and 12 o'clock) accidents, the 

latter being over-represented. Other hours are neither over nor under

represented. 

They are somewhat less likely to occur inside built-up areas, and less 

frequently on roads with a 80 km per hour speed limit. (Roads with other 

speed limits are neither under- nor over-represented). The road authori

ties are less likely to be provincial or federal. The situation is not 

very clear with respect to number of inhabitants: small towns with between 

20 and 50 thousand inhabitants are somewhat under-represented, yet there 

is no clear trend. Neither is there any obvious relation with province. 

These accidents are clearly more likely to occur during daylight hours 

rather than during dusk or dark . There is no relation with the presence of 

street lighting. It is more likely to be dry weather, and the road surface 

is more likely to be dry than expected. The road surface itself is more 

likely than expected to consist of 'clinkers' as opposed to bitumen. 
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Accidents in this cluster are much more likely than expected to occur on 

straight road sections (or perhaps curves) as opposed to intersections. 

They are clearly more likely than expected to occur by a road exit/ 

entrance or by a parking place, and less likely in a 'normal' situation. 

The relation with temporary conditions is not worth mentioning. 

The driver of the car may have a slightly higher chance of having been 

drinking, yet this relation is weak . Neither the driver's sex nor age play 

any role in this cluster. The chance of the bicyclist having consumed 

alcohol is unremarkable, as is his/her sex. Bicyclists less than 14 years 

old are under-represented, and those between 31 and 65 seem to be over

represented. 

Drivers on the left hand side of the road or by a road exit/entrance or 

by a parallel road are over-represented, while those driving on the right 

hand side of the road are under-represented. Either braking or some 

'other' manoeuvre are over-represented, while driving straight ahead or 

turning left are under-represented. They seem more likely to be struck 

from behind or on the right flank, and less often in the front. These 

drivers seem to be much more likely to be blamed for the accidents, 

reasons being: driving too much to the right, not yielding right-of-way, 

following too closely, and 'other' violations. The bicyclist distinguishes 

himself in this cluster by being on the right hand side of the road as 

opposed to anywhere else, and is clearly just riding straight ahead. 

(There may be a heightened chance that he may being changing lanes or 

performing some 'other' manoeuvre.) He is more likely to be struck either 

in front or on the left side as opposed to other locations. He is more 

likely to be exonerated from any blame or may be accused of some violation 

'other' than not yielding right-of-way, suddenly crossing, or ignoring 

traffic signs . 

The CBS manoeuvre variable (see Appendix I) clearly indicates that the 100 

and 200 series are over-represented . These series describe two vehicles 

travelling on the same road either in the same or opposite direction . 

Neither vehicle is turning, yet some manoeuvre, such as changing lanes or 

braking, may be indicated . 
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For this cluster, it is unclear whether it is less deadly than expected or 

not, yet there are obviously less injuries requiring being taken to the 

hospital, and clearly more apparently light injuries . 

Summary 

This accident also seems to be a summer, good weather accident during 

daylight conditions at a straight road section inside a built-up area . It 

does not seem to be an especially urban type of accident . A road exit/ 

entrance or a parking lot is more likely to be in the vicinity. The 

driver is more likely to be on the left hand side of the road, at a road 

exit/entrance or on a parallel road, and is apparently executing some 

'unusual' manoeuvre such as braking, when he strikes the middle-aged 

cyclist who is innocently riding straight ahead on the right hand side of 

the road. The driver is often blamed for failure to yield right-of-way, 

following too closely, or driving too much to the right, while the cyclist 

is mainly exonerated, even though there is a chance that he is also execu

ting some manoeuvre which may have led to the accident. It appears that 

either the bicyclist runs into a suddenly braking car or is side-swiped. 
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4. RESULTS: AUTO-MOPED ACCIDENTS 

6263 accidents between cars and mopeds were selected from the 1982 VOR 

accident file. The selection criteria required that 2 and only 2 

'colliding' accident 'objects' were involved, both of which were non

parked vehicles. Of course, one of those vehicles was a moped and the 

other was an automobile. 

In the following paragraph a short summary of the marginal frequencies of 

the accident characteristics will be given. 

4.1. Description of the data 

Collisions between cars and mopeds are primarily harmful for the moped 

rider, even though they seem to be somewhat less serious than car-bicy

clist collisions. 47 of the 6263 (0.8%) registered accidents resulted in 

death for the moped rider, 1739 (27.8%) required that (at least one) moped 

rider be taken to the hospital, and 4269 (68.1%) resulted in some regis

tered injury which did not require a trip to the hospital. None of the 

automobile occupants were killed, 6 (0.1%) were taken to the hospital, 

and some light injury was observed in 50 (0.8%) of these accidents. Only 

one person was injured or killed in 5827 (93.0%) in these accidents. This 

is somewhat less often than in the case of car-bicyclist collisions, 

which may be due to the probability that moped accidents seem to involve 

passengers injuries more often. 

These accidents also tend to occur primarily during weekdays (78%) mainly 

between 7 o'clock in the morning and 8 o'clock in the evening (90%). They 

seem to occur more often during the late spring and fall months, and less 

often during the winter months. 80% occur during daylight, while 79% occur 

in the vicinity of non-lit street lights. Only about 2% occur with no 

street light in the vicinity. 88% occur during dry weather, and 11% occur 

during rain. Other extreme weather conditions are only rarely noted. The 

road surface, which consists of bitumen in 65% of the time and clinkers 

33% of the time, is also dry 76% of the time and wet 23% of the time. 

84% of these accidents occur inside built -up areas, where the maximum 

speed is 50 km/hour in 83% of the cases and 80 km/hour in 14% of the 
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cases. 84% of these accidents occur on roads administered by the city 

government, the rest being evenly divided between provincial and federal 

authorities. 31% of these cases occur in cities with more than 100,000 

inhabitants, 43% in cities with between 20,000 and 100,000 inhabitants, 

and the other 27% occur in municipalities with less than 20,000 citizens. 

55% occur in the three most populous provinces of North Holland, South 

Holland, and North Brabant. 

80% of the car drivers are men, and 29% of the drivers are 25 years of 

age or less. 57% are between 25 and 56 years of age. 97% have a drivers' 

license, and alcohol use was determined in 2.5% of the cases. 

Interestingly enough, 2% of the cases have a missing value for alcohol 

use. 1.8% of moped users had been known to have consumed alcohol, and in 

2% of the cases there is also a missing value for alcohol use. 80% of the 

moped users are men, which is more frequent than by bicyclists, and 56% 

of the moped users are less than 18 years old. 35% are between 18 and 40 

years of age, and 7% are between 40 and 65 years. The remaining 2% are 65 

or older. The age distribution for accident involved moped users is 

clearly different from that of bicyclists. 

27% of the accidents occur on a straight road section, while 70% occur 

at an intersection. 4% occur in the vicinity of a pedestrian crossing, 

and 10% occur near a road exit. In 82% of the cases, there is no unusual 

traffic situation noted. The vehicle manoeuvres being executed are, in 

order of frequency,: 

both vehicles are driving straight ahead on two perpendicular 

intersecting roads (27%); 

both vehicles are driving on the same road, but in opposite directions, 

and one vehicle turns left (12%); 

the two vehicles are driving on two perpendicular roads; one vehicle 

turns left onto the other road and is struck by the second vehicle 

which comes from the left side (11%) ; 

both vehicles are travelling in the same direction on the same road. 

the front vehicle turns right and is struck on the flank by the 

following second vehicle (10%); 

etc . 
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82% of the drivers are on the right hand side of the road, either driving 

straight ahead (47%), turning left (22%) or right (19%), or are nearly 

standing still (6%). Turning accidents appear to be more frequent than 

in the case of bicycle-car accidents. 61% of the moped users are on the 

right hand side of the road and 26% are on a bicycle path. 80% are riding 

straight ahead, 11% are turning left , and 3% are turning right, which 

again reveals a different manoeuvre pattern than for bicyclists. 23% of 

the moped users are struck from the left side, 59% from the front, and 34% 

from the right side. Only 1% are struck from behind. 23% of the drivers ' 

are struck directly in front, 22% on the right front bumper, 21% on the 

left front bumper, and 24% on either flank. 10% are struck from behind. 

55% of the drivers are charged with some infraction of the traffic regu

lations. 54% are accused of not yielding right of way! Moped users are 

blamed in 53% of the cases . The main accusations are: not yielding right 

of way (32%), driving through a stop sign or light (3%), not riding far 

enough to the right (3%), and driving incorrectly through a curve (3%). 

There are clear differences between car-bicycle and car-moped accidents, 

which mainly involve the type of manoeuvres and the type of collisions 

involved. Otherwise, the similarities, are somewhat surprising. 

4.2. Description of the analysis 

Homogeneity analysis 

6263 observations, each consisting of observations on 30 variables, were 

submitted to a HOMALS analysis after recoding. This recoding was done to 

reduce the number of infrequently used categories. (See the previous 

section for a short summary of the marginal frequency distribution of the 

variables.) 

The first six dimensions of the HOMALS analysis 'explained' respectively 

11.8%, 10.0%, 8.8%, 7.9%, 7 . 2%, and 7 .0% of the total variance. For the 

reasons mentioned previously, only the first three dimensions were used 

for further analysis. 

Variables having a discrimination measure greater than 0.20 on at least 

one of the first three dimensions were~ 



built-up area 

maximum speed 

road administrator 

road situation 

unusual road situation 

city size 
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the driver's location on the road 

the driver's manoeuvre 

what the driver was blamed for 

the moped rider's location on the road 

the manoeuvre of the moped rider 

what the bicyclist was blamed for. 

Variables which had a loading equal to or greater than 0.20 on at least 

one of the last three dimensions, which did not load on one of the first 

three include: 

time of day 

light situation 

condition of the road surface 

where the car was struck. 

Inspection of the two dimensional object score scatter plot revealed a 

'mountain range' with two equally high peaks which are less 'pointed' 

than in the car-bicyclist case. Both peaks gradually descend into two 

parallel and separate highlands , yet quickly become lowlands in other 

directions. It should not be difficult to obtain 2 or 3 clearly defined 

clusters. 

It should be re -emphasized (see previous chapters) that the original 

analysis of car-moped accidents yielded one large cluster with more than 

75% of the accidents, and for this reason, the street-light variable was 

recoded. This had the consequence of reducing the relative importance of 

the distinction between day and night, which only reappears in a higher 

and non-used dimension. (See above.) 

4.3. Cluster analysis 

The first three dimensions of the HOMALS resu l ts were selected for 



- 32 -

further analysis. They were then re-scaled such that the variance for 

each dimension was set equal to the percentage variance 'explained' by 

that dimension divided by the variance 'explained' by the first dimension. 

The construction of clusters proceeded in a number of steps. 

First of all. the matrix of (re-scaled) matrix of 6263 observations times 

3 values per observation was submitted to the SAS procedure FASTCLUS, 

which reduced the 6263 observations to 450 clusters. This was a fixed and 

arbitrary percentage of the original number of observations and was only 

implemented in order to reduce the computational requirements of the 

following cluster procedure. 

Secondly, these 450 clusters were then submitted to the SAS procedure 

CLUSTER, which used the centroid algorithm. 69 clusters with a total 

number of 127 observations were then trimmed away. Visual inspection of 

the cubic clustering criterion, the pseudo F, and the pseudo T squared 

criteria indicated that about 9 or 10 clusters would be acceptable. 

Third of all, the 9 (or 10) clusters were then selected and all clusters 

with less than 100 observations or less than 5% of the total number of 

observations were eliminated. This procedure resulted in 5 clusters with 

a total of 6054 observations. 209 observations (3% of the total) were 

scrapped. The largest cluster contained 2241 observations, the second 

contained 2234 observations, and the last three clusters contained 

respectively 623, 596 and 360 observations. Thus, of all objects finally 

clustered, respectively 37%,37%,10%,10%, and 6% were divided into these 

five clusters. This result differs from the clusters found in other 

accident vehicle pairs in that there are two large equally sized clusters, 

instead of the more common finding of only one very large cluster. This 

result is more aesthetically pleasing. 

Finally, the derived cluster numbers were merged with their original data 

values and their HOMALS object scores. Visual inspections of object score 

plots indicated that clusters did not overlap in the original three 

dimensional HOMALS space · Discriminant analysis confirmed this impression . 

Objects were split into two groups, and the HOMALS scores were used to 

discriminate between the clusters. In the first group, the discriminant 
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function weights were estimated, and the second group was used to confirm 

these weights. Unequal prior probabilities and variance-covariance 

matrices were assumed. 

Discriminant analysis revealed that between 92% and 97% of the accidents 

in each cluster were correctly classified . Very similar results were 

obtained for the analysis on the second, confirmatory, group. These 

results indicated that the object clustering was adequate. 

4.4. The clusters 

The derived clusters were bound, as previously mentioned, to their ori

ginal data values. These accident objects were cross-tabulated: cluster 

scores were crossed with all of the original variables . Inspection of 

these cross-tables will indicate the 'meaning' of each derived cluster and 

determine it's usefulness for the practitioner. It is to the interpreta

tion of the found clusters that we will now turn. 

The chi2-value for each of the cross-tables for the analyzed variables in 

found in Table 2. (Also included are the values for the CBS manoeuvre and 

death and injury variables, which were not included in the analysis). 

As can be seen from this table, almost all interactions are significant, 

some chi2-values being quite extreme. This result confirms our expectation 

that the HOMALS and Cluster analysis have successfully found groups of 

accident objects which are discriminable on the basis of their original 

characteristics. 

In principle, we could (and perhaps should) carefully examine each and 

every cross-table with a significant chi2 . As previously mentioned, this 

approach would cost a great deal of effort and may tend to obscure the 

characterization of the clusters. For that reason, we will attempt to 

describe the clusters in turn in terms of their salient characteristics . 

To ensure some degree of reliability, we will only describe those cluste r 

characteristics which have a chi2 reliable at the 5% level. (Possible 

exceptions will be explicitly noted in the text.) 

Nevertheless, to aid the reader while describing the following clusters, 

a selection of some of the relevant cross-tabulations is found in Appendix 
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11. It should be emphasized that the marginal frequencies in these tables 

are not identical to those described in the previous section, due to the 

exclusion of a number of data points. Again, the characteristics mentioned 

for each cluster are only relevant with respect to deviations from expec

ted values, and not with respect to relative frequencies. 

Cluster AMl 

This cluster contains 2241 accidents, or about 37% of the total number of 

car-moped accidents classified . 

The accidents are under-represented on Sunday, yet it is not clear when 

they may be over-represented. They are over-represented during November 

and December and are under-represented during May. (There is an indica

tion that January could also be considered a winter month, and that the 

summer months could be grouped with May . ) They are under-represented 

during the evening and night, primarily between 6 and 7 o'clock in the 

evening, between 9 and 10 in the evening, and between midnight and 7 

o'clock in the morning. 

They are clearly over-represented inside built-up areas, and on roads 

with a maximum speed of 50 km per hour. They are clearly under-represented 

on 80 km per hour roads. The roads on which the accidents occur are some 

what less likely to be administered by provincial or railroad authorities. 

The provinces of Friesland, Drenthe, and Zeeland are under-represented, 

and South Holland is over-represented . It would seem that Gelderland and 

Flevoland could be grouped with the former provinces, and Utrecht with the 

latter . Somewhat surprisingly, North Holland is neither under nor over

represented in this cluster. This type of accidents tends to occur in 

medium and large cities with a population of 50,000 or more and tends to 

occur less often in small towns with less than 20,000 inhabitants. 

These accidents have a weak tendency to occur a bit more often during 

dusk, and usually occur in the vicinity of a street light. They don't 

have any tendency to occur in certain types of weather, nor is the road 

surface conditions of any importance. The type of road surface doesn't 

seem to play any role here either. 
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These accidents occur more often at intersections than could be expected, 

and are less likely to occur in the vicinity of a parking lot or a 

(pedestrian) crossing. There is no relation with temporary road condi

tions. 

This cluster has no clear relation with the driver's (possible) alcohol 

use. The driver's sex plays no role, yet he/she is more likely to be 50 

years or older and less likely to be 26 to 30 years of age. The moped 

driver is less likely to have alcohol use detected, is somewhat more 

likely to be a woman, and is less likely to be 16 years old or less or 

older than 65. Drivers of 19 (through) 30 to 40 years of age are over

represented. 

The driver is more likely to be on the right hand side of a multiple lane 

road, and is less likely to be on the left side of the road, by an exit/ 

entrance or by 'other' situations. He is more likely to be turning left 

or right, making a U-turn, or accelerating out of a stand still. All 

other manoeuvres are less likely. He is most likely to be struck on the 

right front, flank, or rear, and less likely to be struck elsewhere. He 

is quite likely to be blamed for not yielding the right-of-way or for 

neglecting a stop sign or light. He is only rarely exonerated for any 

wrong-doing. The moped rider, on the other hand, is more likely to be on 

a bicycle path and less likely to be elsewhere. He/she is most likely to 

be just driving straight ahead, without any special manoeuvre, and is more 

likely to be struck head-on. The moped is more likely to be exonerated 

from any blame, but if he is blamed, he is more likely to be blamed for an 

incorrect passing manoeuvre. 

The CBS manoeuvre variable (see Appendix I) indicates that accidents types 

311, 312, 411, and 421 are over-represented. In the first two cases, this 

indicates an accident where one vehicle is turning right and is struck 

either on the flank or from behind by a following vehicle. The third and 

fourth type refer to accidents where two vehicles are driving in opposite 

directions on the same road and one vehicle is either turning left or 

right and is struck by the other vehicle coming from the opposite 

direction. 
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This type of accident is relatively less deadly for the moped rider, and 

is less likely to cause an injury requiring being taken to the hospital . 

Lighter injuries are over-represented. 

Summary 

This type of accident seems to be generally describable as a daytime, 

(winter), urban-intersection accident, with an older driver either turning 

or accelerating out of a stand still, when he strikes an older female 

moped rider who is riding straight ahead on a bicycle path. 

Cluster AM2 

This cluster is approximately the same size as the previous one, contain

ing 2234 accidents. 

These accidents are more likely to occur on Sunday, and have absolutely no 

relation to the month of the year. They are clearly more likely to occur 

between 6 and 11 o'clock in the evening, and between midnight and 7 in the 

morning. The morning and afternoon rush hours may be under-represented . 

These accidents tend to occur more frequently inside built-up areas, and 

on roads with a 50 km per hour speed limit. The city is more likely than 

other authorities to be the road administrator. North Holland and only 

North Holland (see the previous cluster) is over-represented in this 

case, and only Utrecht is under-represented . This type of accidents tends 

to be over-represented in larger cities with more than 100,000 inhabi

tants. Very small towns with less than 10,000 inhabitants are under

represented. 

These accidents tend to occur less often than expected during dusk, and 

there is a weak tendency to occur more often during darkness. They tend 

to occur more often in the vicinity of a street light. Neither the 

weather nor the condition of the road surface play any sort of role in 

this type of accident. The road itself is more likely to consist of 

'clinkers' . 

Accidents on a normal intersection (as distinguished from a T or Y 

intersection) or a curve are over-represented . It is less likely that the 



- 37 -

accident occurs in some unusual situation . Temporary abnormalities play 

no role. 

Neither the drivers' alcohol use nor sex have any unusual role in this 

cluster. Nevertheless, the driver has a lessened chance of being 50 or 

older, and a heightened chance of being between 26 and 30 years of age . 

(See previous cluster AMl). The moped rider is more likely to be male, 

16 years of age or less, or older than 65. Intermediate ages tend to be 

under-represented even though not every age group reaches significance . 

Alcohol use by the moped rider plays no role in this cluster. 

The driver tends to be driving more often on the right hand side of the 

road (without mUltiple lanes) and is more likely to be just driving 

straight ahead. He is more likely to be struck on the middle or left front 

of the vehicle or on the left flank. Other contact places are under-repre

sented. He is much more likely to be exonerated from all blame, or may be 

blamed for some 'other' violation. The moped rider is most likely to be 

riding on the right or left side of the road (without mUltiple lanes), and 

is more likely to be braking, turning left or right, or crossing the road . 

He is more likely than expected to be struck on either flank, and is more 

likely to be blamed for not yielding the right-of-way, incorrectly 

driving through a curve, neglecting a stop sign or light, or some 'other' 

violation. 

With reference to the CBS manoeuvre variable (see Appendix I), this 

cluster is clearly the opposite of the previously mentioned cluster: every 

manoeuvre over-represented here is under-represented there, and vice 

versa. Accident types 211, 511 (and the rest of the 500 series), 621, and 

641 are all over-represented. The first refers to a frontal collision be

tween two vehicles travelling in the opposite direction on the same road, 

where neither one is turning. The second refers to two vehicles crossing 

each other path at right angles while driving through an intersection, 

where neither vehicle is turning. The last two types refer to an accident 

wherein one vehicle is turning onto a road and is struck by a vehicle 

travelling on that road and coming from the direction into which the turn 

is being made. 
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This accident cluster is not particularly deadly, yet there is a larger 

chance that the moped rider will be taken to the hospital. 

Summary 

This type of accident is more of a night-time, urban intersection type of 

accident, where the driver is mainly just driving straight ahead when he 

strikes a very young or old moped rider who crosses his path and fails to 

yield right of way. 

Cluster AM3 

This cluster is appreciably smaller than the previous two and contains 

623 observations. 

This type of accident is over-represented on Sundays, and underrepre

sented on Thursdays. These accidents are more likely to occur during the 

summer months (June till August) and less likely during the winter. They 

have a tendency to occur somewhat more frequently than expected between 

11 in the evening and 7 in the morning. (It is not clear when they do not 

occur.) 

This type of accident is clearly over-represented outside built-up areas, 

and then on roads with a 80 km per hour speed limit. The provincial 

or federal authorities are more likely to be responsible for the road. 

Friesland, Overijssel, Gelderland, and Zeeland show a statistically 

significant over -representation, and North and South Holland are under

represented. As could be expected small towns with less than 20,000 

inhabitants are over-represented, and larger towns with 50,000 or more 

inhabitants are under-represented . 

Light conditions play no role here, yet it is more likely (than expected) 

that there is no street light in the vicinity . It is somewhat less likely 

to be raining, and the road surface is more likely to be dry . The road 

surface itself is most likely to consist of bitumen. 

These accidents tend to be over - represented on a straight road section 

or a curve and under-represented on intersections . Unusual temporary 

conditions play no role here, yet the probability is higher that these 

accidents occur by a road crossing or an exit/entrance . 
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The driver of the automobile is more likely to have consumed some 

alcohol, this cluster apparently representing the alcohol cluster for 

car-moped accidents (of which there is no great number). The driver is 

more likely to be male, but of no distinctive age. The moped rider is 

also somewhat more likely to have been drinking, but is of no special 

sex. In any case, he is more likely to be 15 or younger, or older than 65. 

The car is more likely to be on the right hand side of the road (without 

multiple lanes), and just driving straight ahead. Most likely, he will be 

struck directly head-on. It is most likely than the driver will be exon

erated, although there is a heightened chance that he'll be ticketed for 

driving incorrectly through a curve. On the other hand, the moped rider 

is more likely to be riding on the left side of the road, on some 'other' 

type of bicycle path, to be on a road exit/entrance, a parallel road, or 

somewhere else (?). He is more likely to be turning, crossing the road, 

or doing something else (?), and is more likely to be struck on either 

flank or from behind. He is also more likely to be blamed for not 

yielding the right-of-way, riding incorrectly through a curve, or doing 

something 'else'. 

A number of CBS manoeuvres are over-represented. 

This type of accident appears to be quite serious, more likely (than 

expected) causing death or a serious injury. Light injuries are 

relatively infrequent. 

Summary 

This relatively serious type of summer accident tends to occur on 

straight sections or curves on a rural 80 km per hour road, when a male 

driver (who may have been drinking), driving straight ahead, drives 

straight into a very young or old moped rider who is either turning or 

crossing the road. 'Unpredictable' moped manoeuvres and high speeds may 

play an important role in this type of accident. 
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Cluster AM4 

This cluster is about the same size as the previous containing 596 

accidents. 

There is no clear relation with day of the week or month of the year. 

However, the early morning hours between midnight and 7 are under

represented, and the hours between 2 and 3 (and possibly 4) in the 

afternoon are over-represented. 

This type of accident occurs primarily inside built-up areas, with a 

maximum speed of 50 km per hour also being over-represented. City 

authorities are most likely to be responsible for the road on which the 

accident occurs. Gelderland is under- and North Brabant is over-repre

sented (?). There is no relation with the population of the city in which 

the accidents occurs. 

These accidents tend to be over-represented during daylight conditions 

and are under-represented during conditions of darkness. They are also 

less likely to occur with no street lighting in the vicinity, even though 

this chance is quite small to begin with. There is no special relation 

with weather conditions, nor the condition of the road surface. The road 

surface itself is more likely to consist of 'clinkers' and less likely to 

consist of bitumen. 

These accidents are clearly over-represented on straight road sections 

and only rarely occur at intersections. They are also more likely to 

occur in the vicinity of a road exit/entrance, a parking lot, or some 

'other unusual' road feature. There is no relation with temporary 

situational characteristics. 

The driver is more likely to have his possible alcohol use registered as 

'unknown' (?), and is of no special sex. He is less likely to be 20 or 24 

years of age. Neither the moped rider's registered alcohol use nor his 

sex plays a role in this cluster. However, he is less likely to be older 

than 65 years . 
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The driver is more likely than expected to be on the left side of the 

road, on a road exit/entrance, or 'someplace else'. He is more likely to 

be braking, standing still, making a U-turn, or doing 'something else'. 

He is more likely to be struck from behind or on the left flank, and less 

likely to be struck in the middle· or right front of his vehicle, or on his 

right flank. He is more likely to be charged with not yielding the right

of-way, merging incorrectly, or some 'other' infraction. The moped rider 

is less likely to be on a bicycle path, and more likely to be on the right 

side of the road or somewhere 'else'. He is more likely to be just driving 

straight ahead or changing lanes, and less likely to be turning. He is 

more likely to be struck frontally, and less likely to be struck on the 

left flank. The moped rider is less likely to be charged with a right-of

way infraction, and is either more likely to be exonerated or charged with 

not keeping sufficient distance, a passing violation, or some 'other' 

violation. 

The CBS manoeuvre variable reveals a grab-bag of manoeuvres: The entire 

100 series, the 200 series with the exception of 211, the 300 series with 

the exception of 312 and 322, and the 500 series with the exception of 

511. The 100 series represents collisions between two vehicles travelling 

in the same direction on the same road. Collisions may be bumper to 

bumper, during a passing manoeuvre, a change of lanes, or during a merging 

merging manoeuvres. The 200 series refers to two vehicles travelling in 

opposite directions on the same road. The collision occurs during a lane 

change or a merging manoeuvre · The 300 series refers to collisions 

between two vehicles travelling in the same direction on the same road, 

while one or both of the vehicles is turning. In this cluster, it seems 

less likely that the lead vehicle would be struck on the right flank. The 

500 series refers to two vehicles crossing each others path either at an 

intersection or a road exit/entrance. Neither vehicle is turning, yet one 

of them is either accelerating or braking. 

This type of accident tends to be somewhat less serious, being less 

likely to require a trip to the hospital . 

Summary 

This daytime straight road section (or road exit/entrance or parking lot) 

type of accident is more likely to occur inside a built-up area, yet 
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doesn't seem to be a typically 'urban' type of accident. The driver may 

be braking, making a U-turn, or some type of manoeuvre other than driving 

straight ahead or turning, when he hits the moped rider , who (while not on 

a bicycle path) is driving straight ahead or changing lanes. This accident 

type seems to include a great variety of manoeuvres, and may indicate a 

complex group of behaviors on low-volume roads where there is uncertainty 

about expected manoeuvres. 

Cluster AM5 

This cluster is the smallest in this conflict partner group, and consists 

of 360 observations. 

It appears less likely to occur during the weekend, and somewhat less 

likely to occur during the evening between 8 and 10 o'clock or during the 

afternoon between 1 and 2. It does appear to be over-represented between 

4 and 5 in the afternoon. The month of year plays no special role . 

These accidents are clearly more likely to occur outside built-up areas on 

roads with a maximum speed limit of 70 or 80 km per hour. The road autori 

ties are more likely to be provincial or federal. The provinces of North 

and South Holland and Utrecht are under-represented, and Gelderland and 

Zeeland (?) are over-represented. Small towns with less than 20,000 

inhabitants are over-represented. 

Lighting conditions play no apparent role, and neither does the presence 

of street lighting. Weather conditions play no role, and the condition of 

the road surface is unremarkable . The road surface itself is more likely 

to consist of bitumen or some 'other' material. 

These accidents are over -represented at T or Y junctions as opposed to 

'normal' intersections which are actually under-represented . Road exits/ 

entrances also tend to be over-represented. Temporary conditions are not 

relevant here. 

It is a bit less likely that the possible alcohol use of the driver is 

'unknown', and his sex and age is unremarkable, except that he is more 

likely to be older than 65. The moped riders' alcohol use is unremarkable , 
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as is his sex. Nevertheless, he is clearly less likely to be 17 or 

younger, and more likely to be 18 or between 21 and 30 years of age. (The 

age categories of 19 and 20 years yield unclear results.) 

The driver is more likely than expected to be on the right side of a 

multiple lane road, or by a road exit/entrance, and is most likely turning 

left or right, or accelerating from a stand still. He is also more likely 

to be struck on the right front side, and is much more likely than expec

ted to be blamed for failure to yield right of way. The moped rider, on 

the other hand, is clearly more likely to be on a bicycle path (or on a 

parallel road), and is clearly doing nothing else than just riding 

straight ahead. He is more likely to be struck frontally as opposed to 

somewhere else, and is clearly exonerated from all blame. 

The CBS manoeuvre variable (see Appendix I) reveals an over-representation 

of cases 312, 421, and 621. The first case refers to an accident where two 

vehicles are travelling in the same direction on the same road, and the 

first vehicle turns right and is struck on the right side by the following 

vehicle. The second case refers to two vehicles riding in opposite 

directions on the same road while one vehicle makes a right hand turn and 

is struck by the vehicle coming from the opposite direction. The third 

case refers to two vehicles driving on two intersecting roads (or a road 

exit/entrance) where one vehicle turns right and is struck by a vehicle 

coming from that direction. 

This type of accident doesn't appear to be any more or less serious than 

average. 

Summary 

This type of accident tends to happen on high-speed rural roads at a T or 

Y intersection when the driver, turning onto the other road, fails to 

yield right -of-way and strikes the (somewhat older) moped rider, who is 

riding straight ahead on a bicycle path . 
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5. RESULTS: AUTO-PEDESTRIAN ACCIDENTS 

2900 accidents between cars and pedestrians were selected from the 1982 

VOR accident file. The selection criteria required that 2 and only 2 

'colliding' accident 'objects' were involved, both of which were non

parked vehicles. Of course, one of those vehicles was pedestrian and the 

other was an automobile. 

In the following paragraph a short summary of the marginal frequencies of 

the accident characteristics will be given. 

5.1. Description of the data 

Collisions between cars and pedestrian are apparently only harmful for 

the pedestrian, and are relatively quite serious in comparison to the 

first two types of conflict partner pairs mentioned previously. 155 of 

the 2900 (5.3%) registered accidents resulted in death for the pedestrian, 

1223 (42.2%) required that the pedestrian be taken to the hospital, and 

(only!) 1395 (48.1%) resulted in some registered injury which did not 

require a trip to the hospital. None of the automobile occupants were 

killed, none (0.0%) were taken to the hospital, and some light injury was 

observed in 5 (0.2%) of these accidents. Only Qllg person, i.e., the 

pedestrian, was injured or killed in almost all of these accidents. 

These accidents also tend to occur primarily during weekdays (77%), 

mainly between 7 o'clock in the morning and 8 o'clock in the evening 

(86%). The winter months, particularly between November and March, seem 

to be problematical and there seems to be a light reprieve in the number 

of accidents during July and August. 74% occur during daylight, and 74% 

occur in the vicinity of non-lit street lights . Only about 3% occur with 

no street light in the vicinity. 86% occur during dry weather, and 12% 

occur during rain · Other extreme weather conditions are only rarely 

noted · The road surface, which consists of bitumen in 70% of the time and 

clinkers 28% of the time, is also dry 74% of the time and wet 24% of the 

time · 

91% of these accidents occur inside built-up areas, where the maximum 

speed is 50 km/hour in 90% of the cases and 80 km/hour in 8% of the 
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cases. 91% of these accidents occur on roads administered by the city 

government, the rest being evenly divided between provincial and federal 

authorities. 49% of these cases occur in cities with more than 100,000 

inhabitants, 32% in cities with between 20,000 and 100,000 inhabitants, 

and the other 19% occur in municipalities with less than 20,000 citizens. 

66% occur in the three most populous provinces of North Holland, South 

Holland, and North Brabant. This type of accident is clearly of a more 

urban variety than those involving bicycles or mopeds. 

80% of the car drivers are men, and 30% of the drivers are 25 years of 

age or less. 57% are between 25 and 56 years of age. 95% have a drivers' 

license, while about 1% had no valid drivers' license. Alcohol use was 

determined in 3.7% of these cases. Interestingly enough, 4% of the cases 

have a missing value for alcohol use, which is more frequent than seen in 

the cases till now. 4.1% of pedestrians had been known to have consumed 

alcohol, and in 10% (!!) of the cases there is also a missing value for 

alcohol use. 60% of the pedestrians are men, and 54% of the pedestrians 

are less than 18 years old. 17% are between 18 and 40 years of age, and 

13% are between 40 and 65 years. The remaining 16% are 65 or older. The 

age distribution for accident involved pedestrians is clearly different 

from other types of accidents involving 'slow traffic', younger people 

being clearly involved more often. 

75% (I I) of the accidents occur on a straight road section, while only 

24% occur at an intersection. 17% occur in the vicinity of a (pedestrian) 

crossing, 2% occur near a road exit, 3% by a bus or trolley stop, and 2% 

by a parking lot. In 74% of the cases, there is no unusual traffic situa

tion noted. The vehicle manoeuvres being executed are, in order of fre

quency,: 

the pedestrian 'suddenly' crosses the road and is struck by a car 

(40%); 

the pedestrian crosses the road after emerging from behind an object 

and is struck '(23%); 

the pedestrian is crossing the road on a pedestrian-crossing or zebra 

(16%); 

the pedestrian is walking along the road and is struck (5%); 

the pedestrian crosses the road in 'some other' way (4%); 

the pedestrian is in the vicinity of a bus or trolley stop when he is 

struck (3%); etc . 
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94% of the drivers are on the right hand side of the road (which may have 

multiple lanes), either driving straight ahead (85%), turning left (4%) or 

right (2%). Turning accidents are apparently somewhat rare. 62% of the 

pedestrians depart from the sidewalk, 9% are on the road itself, and 12% 

are using a pedestrian crossing. 88% are crossing the road, and 7% are 

apparently walking along the road. 52% of the drivers are struck directly 

in front, 23% on the right front bumper, 16% on the left front bumper, and 

7% on either flank. 2% are struck from behind. 

Only 22% of the drivers are charged with some infraction of the traffic 

regulations. 11% are accused of not yielding right of way. Pedestrians 

are blamed in 85% (!) of the cases. The main accusations are: being 

careless while crossing the road (72%), being careless while walking 

along the road (4%), and ignoring a stop light or some other traffic 

sign (4%). 

5.2. Description of the analysis 

Homogeneity analysis 

2900 observations, each consisting of observations on 29 variables, were 

submitted to a HOMALS analysis after recoding. This recoding was done to 

reduce the number of infrequently used categories. (See the previous 

section for a short summary of the marginal frequency distribution of the 

variables.) 

The first six dimensions of the HOMALS analysis 'explained' respectively 

15.0%, 13.8%, 9.6%, 8.6%, 7.2%, and 6.8% of the total variance. For the 

reasons mentioned previously, only the first three dimensions were used 

for further analysis. 

Variables having a discrimination measure greater than 0.20 on at least 

one of the first three dimensions were: 

time of day; 

built-up area 

maximum speed limit 

road administrator 

road situation 

unusual road characteristics 
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the driver's manoeuvre; 
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whether the driver was ticketed, and for which traffic violation; 

where the pedestrian started from; 

the pedestrian's manoeuvre; 

whether the pedestrian was blamed by the police and the reason for 

that; 

the age of the pedestrian. 

Variables which had a loading equal to or greater than 0.20 on at least 

one of the last three dimensions, which did not load on one of the first 

three are: the light situation and the condition of the road surface; 

Inspection of the two dimensional object score scatter plot revealed one 

central and very steep 'peak' with some gently rolling 'foothills'. It 

would appear that, in at least two dimensions, one large cluster should 

dominate. 

It should be re-emphasized (see previous chapters) that the original 

analysis of car-moped accidents yielded one large cluster with more than 

75% of the accidents, and for this reason, the street-light variable was 

recoded. This had the consequence of reducing the relative importance of 

the distinction between day and night, which only reappears in a higher 

and non-used dimension. (See above.) This results, in this case, to a 

loss of discrimination between daytime and nighttime mid-block dart-outs. 

This chapter could be compared with the preliminary results reported by 

Gundy (1989). 

5 .3. Cluster analysis 

The first three dimensions of the HOMALS results were selected for 

further analysis. They were then re-scaled such that the variance for 

each dimension was set equal to the percentage variance 'explained' by 

that dimension divided by the variance 'explained' by the first dimension. 

The construction of clusters proceeded in a number of steps. 
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First of all, the matrix of (re-scaled) matrix of 2900 observations times 

3 values per observation was submitted to the SAS procedure FASTCLUS, 

which reduced the 2900 observations to 200 clusters. This was a fixed and 

arbitrary percentage of the original number of observations and was only 

implemented in order to reduce the computational requirements of the 

fO llowing cluster procedure. 

Secondly, these 200 clusters were then submitted to the SAS procedure 

CLUSTER, which used the centroid algorithm. 39 clusters with a total 

number of 67 observations were then trimmed away. Visual inspection of 

the cubic clustering criterion, the pseudo F, and the pseudo T squared 

criteria indicated that about 5 clusters would be acceptable. 

Third of all, the 5 clusters were then selected and all clusters with 

less than 100 observations or less than 5% of the total number of 

observations were eliminated. This procedure resulted in 4 clusters with 

a total of 2689 observations . Due to a programming oversight, 100 

observations were incorrectly eliminated from further analysis . A total 

of 211 observations were eliminated, which is 7% of the total number of 

observations. The largest cluster contained 1933 observations, the second 

contained 450 observations, and the last two clusters contained respect

ively 154 and 152 observations. Thus, of all objects finally clustered, 

respectively 72%, 17%, 6%, and 6% were divided into these four clusters. 

This result is quite unpleasing in the sense that it doesn't seem to make 

very much sense to do a cluster analysis, only to group (almost) all 

observations into one large cluster. As an exercise, the interested 

reader could compare the results in the following section with those 

reported by Gundy (1989), which were derived from the same data set. 

Finally, the derived cluster numbers were merged with their original data 

values and their HOMALS object scores. Visual inspections of object score 

plots indicated that clusters did not overlap in the original three dimen 

sional HOMALS space . Discriminant analysis confirmed this impression. 

Objects were split into two groups, and the HOMALS scores were used to 

discriminate between the clusters · In the first group, the discriminant 

function weights were estimated, and the second group was used to confirm 

these weights. Unequal prior probabilities and variance -covariance 

matrices were assumed. 
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Discriminant analysis revealed that between 96% and 99% of the accidents 

in each cluster were correctly classified . Very similar results were ob

tained for the analysis on the second, confirmatory, group. These results 

indicated that the object clustering was quite adequate. 

5 .4. The lXl l1s,t e)ks, 

The derived clusters were bound, as previously mentioned, to their ori

ginal data values. These accident objects were cross-tabulated: cluster 

scores were crossed with all of the original variables. Inspection of 

these cross-tables will indicate the 'meaning' of each derived cluster 

and determine it's usefulness for the practitioner. It is to the inter

pretation of the found clusters that we will now turn. 

The chi2-value for each of the cross-tables for the analyzed variables is 

found in Table 3. (Also included are the values for the CBS manoeuvre and 

death and injury variables, which were not included in the analysis). 

As can be seen from this table , almost all interactions are significant, 

some chi2 -values being quite extreme. This result confirms our expectation 

that the HOMALS and Cluster analysis have successfully found groups of 

accident objects which are discriminable on the basis of their original 

characteristics . 

In principle, we could (and perhaps should) carefully examine each and 

every cross-table with a significant chi2 . As previously mentioned, this 

approach would cost a great deal of effort and may tend to obscure the 

characterization of the clusters . For that reason, we will attempt to 

describe the clusters in turn in terms of their salient characteristics. 

To ensure some degree of reliability, we will only describe those cluster 

characteristics which have a chi2 reliable at the 5% level. (Possible 

exceptions will be explicitly noted in the text.) 

Nevertheless, to aid the reader while describing the following clusters, 

a selection of some of the relevant cross-tabulations is found in Appendix 

11. It should be emphasized that the marginal frequencies in these tables 

are not identical to those described in the previous section, due to the 

exclusion of a number of data points. Again, the characteristics mentioned 

for each cluster are only relevant with respect to deviations from expec

ted values, and not with respect to relative frequencies. 
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Cluster APl 

This cluster is by far the largest of all clusters found in this conflict 

partner type. It contains 1933 observations, or about 70% of the total 

number of objects clustered. 

This cluster has no relation with day of the week, or month of the year, 

except that December is under-represented. They are under-represented 

between midnight and 9 in the morning. 

They are clearly over-represented inside built-up areas, and on roads 

with a 50 km per hour speed limit. Th~federal or railway authorities are 

less likely to be responsible for the roads in this cluster. There is no 

relation with the province, nor the size of the city. 

These accidents are over-represented during daylight conditions, and less 

often in the dark. Street lights are likely to be in the vicinity. It is 

less likely to be raining, and the road is less likely to be wet. The 

road surface itself is more likely to consist of 'clinkers', and bitumen 

is under-represented. 

These accidents are more likely to occur on straight road sections, and 

the road situation is less likely to be unusual. The relation with tem

porary road situations is not significant. 

The driver is less likely to have been detected as having exceeded the 

legal limit for alcohol use and his possible alcohol use data is less 

likely to be missing. Neither does his sex nor age play any special role. 

Alcohol use by the pedestrian is unremarkable in this cluster, yet he is 

more likely to be male and less than 10 years of age. Pedestrians 21 or 

older are clearly under -represented. 

The driver is more likely to be just driving straight ahead on the right 

side of the road. Strangely enough, he is less likely to be struck from 

behind, yet no category is over-represented . The driver is more likely to 

be exonerated from any infraction. The pedestrian is clearly more likely 

to be coming from the sidewalk, and is crossing the road. He is clearly 

more likely to be blamed for crossing the road incautiously, perhaps from 

behind an object. 
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The CBS manoeuvre variable is quite clear: the pedestrian is either 

'suddenly' crossing the road, or crossing from behind an object. 

In this cluster, the pedestrian is less likely to be killed, yet other 

than that, there is no indication that injuries received are more or less 

serious than could be expected. 

Summary 

This dry weather, daytime, type of accident tends to occur on straight 

road sections inside a built-up area, yet is not especially urban in 

nature. The driver, who is less likely to have been drinking, is driving 

straight ahead on the right hand side of the road when he strikes a young, 

male, child who 'suddenly' crosses the street from the sidewalk, and 

possibly from behind an object. This less than lethal type of accident 

seems to represent the young child mid-block dart-out (even though it may 

include adult mid-block dart-outs). 

Cluster AP2 

This cluster is much smaller than the previous one and consists of 450 

observations . 

The weekend (primarily Sunday) is over-represented in this cluster and 

Thursday appears to be under-represented. The winter months , November 

through January are over-represented. June is under-represented. These 

accidents are over-represented between 9 and 10 in the morning . 

They are clearly over-represented inside built-up areas, and not on 80 km 

per hour roads. The local authorities are more likely to administer the 

road in question. South Holland is over -represented, while the provinces 

of Gelderland, Zeeland, North Brabant, and Limburg are all under-represen

ted. Larger cities, with populations of more than 100,000 inhabitants, 

are over-represented. Smaller towns, with less than 20,000 inhabitants are 

under -represented . 

These accidents are over-represented during darkness (?), and the (small) 

chance of not being in the vicinity of a street light is even smaller in 
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this cluster. It is more likely to be raining during these accidents, 

and the road surface is more likely to be wet. The road surface itself is 

more likely than expected to be constructed of bitumen. 

These accidents tend to occur more frequently at intersections and on or 

in the vicinity of a pedestrian crossing. There are generally no unusual 

temporary conditions. 

This accident type has no clear relation with the driver's alcohol use 

nor his sex. The relationship with his age in not clear, although drivers 

in their forties are under-represented. The pedestrian is less likely to 

be charged with breaking the drinking and driving laws (?), is clearly 

more likely to be female, and is clearly more likely to be 21 or older. 

Children less than 11 years are clearly under-represented. 

The driver is more likely than expected to be on the right side of a 

multi-lane road and less likely than expected to be on the right side of a 

single lane road. He is most likely turning left or right or accelerating 

from a stand still, when he is struck in the front center of his vehicle. 

He is more likely than expected to be charged with failure to yield right

of-way or not obeying a traffic light or sign. The pedestrian, on the 

other hand, is most likely to be on a pedestrian crossing, and is more 

likely to be crossing the road as opposed to other manoeuvres. He/she is 

either more likely to be exonerated from a violation or to be charged with 

neglecting to obey a traffic light or sign. 

The CBS manoeuvre variable is very clear that this cluster concerns pedes

trians using a pedestrian crossing. 

All in all, this cluster may be slightly less dangerous than other clus

ters in that the pedestrian is less likely to be taken to the hospital . 

Summary 

This type of accident tends to occur during the winter months during 

weekend mornings. Neither weather conditions nor (natural) lighting 

conditions are optimal . The location tends to be an urban intersection or 

pedestrian crossing on a multi-lane road. The driver, who is turning or 

accelerating from a stand still then strikes the adult female pedestrian 

who is likely to be crossing the road on a pedestrian crossing. The 
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driver is likely to be charged with failure to yield right-of-way or 

neglecting to obey a traffic light or sign, even though it may happen that 

the pedestrian may be crossing against the traffic light. 

Cluster AP3 

This cluster is relatively small, containing only 154 observations. Due 

to the small numbers, it is quite likely that it will be increasingly 

difficult to describe the statistically reliable characteristics of this 

cluster. 

This cluster has no clear relation with day of the week, and is over

represented during the month of June and between 2 and 3 o'clock in the 

afternoon. (One is inclined to think that this relation is probably a 

fluke). 

Nevertheless, accidents in this cluster clearly occur outside built-up 

areas, on roads with an 80 km per hour speed limit, and where provincial 

and federal authorities are more likely to be responsible for the roads 

in question. They are over-represented in the provinces of Friesland and 

Drenthe and under-represented in the more urban provinces of North and 

South Holland. Cities with more than 50,000 inhabitants are underrepre

sented and towns with less than 20,000 inhabitants are under-represented. 

There is no clear relation with light conditions, yet it is more probable 

that there will no be street lighting in the vicinity. There is also no 

significant relation with weather conditions, yet the road surface is less 

likely to be wet. The road surface is more likely to consist of bitumen. 

They are less likely to occur at a 'normal' intersection, yet it is not 

clear where they are over-represented. They are less likely to occur in 

the neighborhood of a pedestrian crossing, and perhaps a bit more likely 

to occur in the vicinity of a road exit/entrance. Temporary road condi 

tions are not considered, due to small numbers. 

It is difficult to conclude anything about the drivers' possible alcohol 

use, or his sex · He is somewhat more likely to be 23 years of age and 

less likely to be between 26 and 30, yet one may also suspect that this is 
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a statistical fluke. The possible alcohol use of the pedestrian plays no 

clear role, and his sex plays no role in this cluster. He is statistically 

more likely to be between 30 and 50 years of age, less likely to be 

younger than 8. 

The position of the driver on the road is not significant, and the role of 

his manoeuvre is unclear. He is slightly more likely to be struck on the 

left front side of his vehicle, and is most likely to be exonerated from 

any wrong doing. On the other hand, the pedestrian is clearly more likely 

to be on the road itself, the shoulder of the road, or 'someplace else', 

and is less likely to be on a pedestrian crossing or on the sidewalk. He 

is more likely to be crossing the road (direction unknown), and is most 

likely to be blamed for carelessly crossing the road. The CBS manoeuvre 

variable only confirms these findings . 

This cluster clearly represents an especially serious type of accidents: 

the pedestrian is much more likely to be fatally injured or be taken to 

the hospital. Light injuries are under-represented. 

Summary 

This serious type of accident tends to occur on a rural, high-speed road. 

The mainly middle-aged pedestrian is more likely to be on the shoulder of 

the road or crossing in mid-block, without the benefit of a pedestrian 

crossing, when he is struck. 

Cluster AP4 

This last cluster of car-pedestrian accidents is approximately the same 

size as the previous one, consisting of 152 observations. 

This accidents are more likely than expected to occur on Sunday, and less 

likely to occur on Wednesday . There is no apparent relation with month of 

the year, yet they are more likely to occur between 8 in the evening and 9 

o'clock in the morning. The lunch hour is under-represented. 

These accidents have a slight tendency to occur more frequently inside 

built-up areas than is expected, and apparently do not tend to ocCUr on 80 

km per hour roads. There is no special relation with the road authority . 
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They appear to have nothing to do with either the Province in which the 

accident occurs or the size of the city. 

These accidents tend to occur more frequently in the dark, and there is 

no relation with the presence of street lighting. There is also no 

relation with weather conditions or the condition of the road surface. 

The road surface itself is more likely to consist of 'clinkers'. 

These accidents are somewhat less likely to occur at a 'normal' inter

section, or on a pedestrian crossing. They do appear to be over - repre

sented in the vicinity of a parking lot. Nothing can be said about 

temporary road conditions. 

The driver is more likely to have consumed some alcohol, to be arrested 

for drinking and driving, or to have his possible alcohol use registered 

as 'unknown' . This appears to be a more or less typical 'alcohol' accident 

(even though the majority of drivers were recorded as not having been 

drinking). The sex of the driver plays no role in this cluster, and there 

is no apparent relation with his age. The pedestrian in this case is also 

more likely to have gotten in trouble due to his possible alcohol use, 

even though nothing had been noted for the majority of cases . The sex of 

the pedestrian plays no role, yet he is more likely to be between 11 and 

65 years of age . Children less than 11 years of age are clearly under

represented. (Unfortunately in this case, ages between 11 and 20 were all 

merged into one category, which limits our ability to determine precisely 

when this turn-around occurs) . 

The driver is less likely to be on the right side of the road, and some

what more likely to be 'elsewhere' · He is also less likely to be driving 

straight ahead, and is more likely to be doing something 'else' . (Small 

numbers, and their effect on a reliable chi2, make it difficult to 

determine which categories are reliably over -represented.) The car is 

less likely to be struck in the front center, and is more likely to be 

struck 'elsewhere ' . Nevertheless, he is less likely to be exonerated, and 

is more often blamed for driving too far to the right or 'some other' 

violation. (In this case, the statistics are reliable. The problem is 

that the category 'other' is over-represented). The pedestrian is clearly 

not on a pedestrian crossing nor on the sidewalk . He appears primarily 
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to be walking along or standing still on the road itself, or have the 

(mysterious) code 'not applicable'. He is either more likely to be exone

rated or to be charged with to be acting carelessly on the road . 

The CBS manoeuvre variable indicates that this cluster refers to accidents 

with pedestrians either walking along the road, standing or playing on 

the road, or doing something 'else'. He is clearly not crossing the road. 

This type of accident causes less injures requiring a trip to the hospi

tal, and more less-serious injuries. 

Summary 

This weekend, nighttime accident tends to occur inside built-up areas, 

even though the location is not especially 'urban' in nature. The driver 

as well as the adult pedestrian may have been drinking. The driver seems 

to be at some 'unusual' location and is implementing some 'unusual' 

manoeuvre when he strikes the pedestrian who is clearly not crossing but 

walking along or standing on the road. Small numbers, as well as the 

complications of alcohol and darkness, make this type of accident dif

ficult to interpret. 
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6. RESULTS: AUTO-AUTO ACCIDENTS 

4655 accidents between two cars were selected from the 1982 VOR accident 

file. The selection criteria required that 2 and only 2 'colliding' ac

cident 'objects' were involved, both of which were non-parked vehicles . 

Of course, both of those vehicles were automobiles . 

In the following paragraph a short summary of the marginal frequencies of 

the accident characteristics will be given. 

6.1. Description of the data 

Collisions between two cars, as registered in this file, seem to be some

what less deadly than collision between cars and pedestrians, in the sense 

that the chance of a fatal accident or injury seems to be somewhat less. 

117 of the 4655 (2.5%) registered accidents resulted in death for at least 

one person. 1037 (29 . 2%) required that someone be taken to the hospital, 

and 3524 (75.7%) resulted in some registered injury which did not require 

a trip to the hospital. One crucial difference, however, is that since 

automobiles can carry more passengers , multiple deaths and severe injuries 

are more frequent even though uncommon: 62 accidents (1 . 3%) had more than 

four victims. One accident involved 5 fatalities, and one accident re

quired that 9 people had to be taken to the hospital . 

These accidents also tend to occur primarily during weekdays (67%), yet 

occur more frequently during the daytime, with 76% occurring between 7 

o'clock in the morning and 8 o'clock in the evening. There is a slight 

tendency for these accidents to occur more frequently during the last 

three months of the year, and somewhat less often from July to October. 

(February appeared to be an unexplainably relatively accident free month 

during 1982). 70% occur during daylight, and 66% occur in the viCinity of 

non-lit street lights. Only about 7% occur with no street light in the 

vicinity. 80% occur during dry weather, and 17% occur during rain. Other 

extreme weather conditions are only rarely noted. The road surface, which 

consists of bitumen in 82% of the time and clinkers 16% of the time, is 

also dry 63% of the time and wet 35% of the time . 



- 58 -

64% of these accidents occur inside built-up areas, where the maximum 

speed is 50 km/hour in 63% of the cases, 80 km/hour in 27% of the cases, 

and 100 km/hour in 5% of the cases . 69% of these accidents occur on roads 

administered by the city government, the rest being evenly divided between 

provincial and federal authorities. 32% of these cases occur in cities 

with more than 100,000 inhabitants, 37% in cities with between 20,000 and 

100,000 inhabitants, and the other 16% occur in municipalities with less 

than 20,000 citizens. 72% occur in the three most populous provinces of 

North Holland, South Holland, and North Brabant. 

23% of these accidents occur on a straight road section, 51% at a 'normal' 

intersection, 20% at a T or Y intersection, and 6% in a curve. 4% occur 

in the vicinity of a road exit/entrance, and 1% in the vicinity of a 

parking place. Other unusual road characteristics or temporary conditions 

are infrequent. The vehicle manoeuvre being executed are, in order of 

frequency: 

two vehicles crossing each other's path at right angles at an inter

section without turning (34%); 

two cars are travelling on the same road in opposite direction while 

one vehicle attempts to turn left and is struck by the vehicle coming 

from the opposite direction (14%); 

bumper to bumper collisions (13%); 

two vehicles crossing each other's path at right angles at an inter 

section, while one vehicle attempts to turn left and is struck by the 

vehicle coming from the left (12%); 

two vehicles are traveling on the same road in opposite directions 

and collide frontally without a lane change or any special manoeuvre 

(11%); 

etc. 

It should be pointed out here that, in other sections, a distinction could 

be made in vehicle manoeuvre and road user characteristics on the basis of 

the type of vehicle. This is not the case in two-car collisions. 

However, following the VOR's defaults, the first vehicle mentioned is the 

vehicle whose driver is primarily blamed for the accident, and the second 

vehicle's driver is mostly exonerated or only partially to blame. 
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78% of the first vehicle's drivers are men, as are 80% of the second 

vehicles. 29% of the first vehicles' and 25% of the second vehicles' 

drivers are less than 25 years of age, 54% and 64% respectively are 

between 25 and 56 years of age, and 18% and 11% are older. 89% of the 

first and 95% of the second vehicles' driver have not had any registered 

alcohol use . It should be mentioned here that, in contrast to all other 

analyses, the category 'alcohol use unknown' was incorrectly treated as 

missing instead of be assigned it's own category. 

74% and 80% of these two vehicles drivers' are on the right side of a 

single lane road, 14% and 17% are on the right side of a multiple lane 

road, 3% and 1% are on the left side of a single lane road, and 5% and 1% 

are on a road exit/entrance. Concerning the first vehicle, 61% are 

driving straight ahead, 6% are standing still (yet are not parked), 

braking, or accelerating from a stand still. 24% are turning left, and 4% 

are turning right. 3% are changing lanes, and 2% are making a U-turn. 

80% of the second vehicles' drivers' are driving straight ahead, and 11% 

are braking, standing still (yet are not parked), or accelerating from a 

stand still . 1% are turning right and 6% are turning left. 

With respect to the first vehicle, 44% are struck in the center front of 

the vehicle, 12% and 11% to the center left and center right respectively, 

16% and 13% on the right and left flanks respectively. Only 4% are struck 

from behind. 46% of the second vehicles are struck on the center front, 

and 14% and 7% on the left and right front respectively. 5% and 13% are 

struck on the left and right flank respectively, and 14% are struck from 

behind. 

As mentioned previously, the first vehicle is (mainly) the vehicle who 

receives the primary blame for the accident. Indeed, only 3% of these 

drivers are exonerated. 61% are blamed for not yielding the right-of-way, 

11% are blamed for not keeping sufficient distance, 4% are blamed for 

ignoring a stop sign or traffic light, 3% drove incorrectly through a 

curve, 3% didn't keep sufficiently to the right, and 3% were on the wrong 

side of the road. On the other hand, the second vehicle was accounted no 

blame in 92% of the cases. Failure to yield right-of-way was cited in 3% 

of these accidents. 
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6 .2. Description of the analysis 

Homogeneity analysis 

4655 observations, each consisting of observations on 30 variables, were 

submitted to a HOMALS analysis after recoding. This re coding was done to 

reduce the number of infrequently used categories. (See the previous 

section for a short summary of the marginal frequency distribution of the 

variables. ) 

The first six dimensions of the HOMALS analysis 'explained' respectively 

12.7%, 10.9%, 8.9%, 8.2%, 7.7%, and 6.9% of the total variance. For the 

reasons mentioned previously, only the first three dimensions were used 

for further analysis. 

Variables having a discrimination measure greater than 0.20 on at least 

one of the first three dimensions were: 

- time of day; 

- built-up area; 

- maximum speed limit; 

- road administrator; 

- road situation; 

- presence street lights; 

- city size; 

- first drivers' position on the road; 

- the blame attached to the first vehicle; 

- the manoeuvre of the second vehicle; 

- the place where the second vehicle was struck. 

Variables which had a loading equal to or greater than 0.20 on at least 

one of the last three dimensions, which did not load on one of the first 

three are : 

- unusual road situation; 

- weather; 

- condition of the road surface; 

- the manoeuvre of the first vehicle ; 

- the place were the first vehicle was struck; 

- the second drivers' position on the road. 
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Inspection of the two dimensional object score scatter plot revealed one 

central 'peak' connected via a ridge to a second, much lower and flatter 

hill top . As one moves perpendicularly to this ridge one quickly reaches 

some gently rolling foothills . It appears that, in the two dimensional 

plot, one large cluster, and a number of secondary ones could be found . 

6.3 . Cluster analysis 

The first three dimensions of the HOMALS results were selected for further 

analysis. They were then re-scaled such that the variance for each dimen

sion was set equal to the percentage variance 'explained' by that dimen

sion divided by the variance ' explained' by the first dimension. The con

struction of clusters proceeded in a number of steps. 

First of all, the matrix of (re-scaled) matrix of 4655 observations times 

3 values per observation was submitted to the SAS procedure FASTCLUS, 

which reduced the 4655 observations to 300 clusters. This was a fixed and 

arbitrary percentage of the original number of observations and was only 

implemented in order to reduce the computational requirements of the fol

lowing cluster procedure. 

Secondly, these 300 clusters were then submitted to the SAS procedure 

CLUSTER, which used the centroid algorithm . 54 clusters with a total 

number of 97 observations were then trimmed away. Visual inspection of 

the cubic clustering criterion, the pseudo F, and the pseudo T squared 

criteria indicated that about 6 clusters would be acceptable. 

Third of all, the 6 clusters were then selected and all clusters with 

less than 100 observations or less than 5% of the total number of obser 

vations were eliminated. This procedure resulted in 5 clusters with a 

total of 4371 observations. Due to a programming oversight, 103 obser

vations were incorrectly eliminated from further analysis . A total of 38 7 

observations were eliminated, which is 8% of the total number of obser

vations. The largest cluster contained 2357 observations, the second con

tained 783 observations, and the last three clusters contained respec

tively 550, 298 and 280 observations. Thus, of all objects finally clus 

tered, respectively 54%, 18%, 13%, 7% and 6% were divided into these five 

clusters. This distribution of cluster sizes is, of course, more pleasing 

than the auto-pedestrian typology . 
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Finally, the derived cluster numbers were merged with their original data 

values and their HOMALS object scores. Visual inspections of object score 

plots indicated that clusters did not overlap in the original three dimen

sional HOMALS space. Discriminant analysis confirmed this impression. 

Objects were split into two groups, and the HOMALS scores were used to 

discriminate between the clusters. In the first group, the discriminant 

function weights were estimated, and the second group was used to con

firm these weights. Unequal prior probabilities and variance-covariance 

matrices were assumed. 

Discriminant analysis revealed that between 88% and 97% of the accidents 

in each cluster were correctly classified. Very similar results were 

obtained for the analysis on the second, confirmatory, group, with the 

exception of the smallest cluster in which only 80% of the observations 

were correctly classified. These results indicated that the object clus

tering does have some room for improvement, yet this situation may have 

been unduly exacerbated due to a programming oversight, which coded the 

incorrectly eliminated sub-groups mentioned above into a cluster and 

included it in this analysis. 

6.4 . The clusters 

The derived clusters were bound, as previously mentioned, to their ori

ginal data values. These accident objects were cross-tabulated: cluster 

cluster scores were crossed with all of the original variables . Inspection 

of these cross-tables will indicate the 'meaning' of each derived cluster 

and determine it's usefulness for the practitioner. It is to the inter

pretation of the found clusters that we will now turn. 

The chi2-value for each of the cross-tables for the analyzed variables in 

found in Table 4. (Also included are the values for the CBS manoeuvre and 

death and injury variables, which were not included in the analysis) . As 

can be seen from this table, almost all interactions are significant, some 

chi2-values being quite extreme. This result confirms our expectation that 

the HOMALS and Cluster analysis have successfully found groups of acciden t 

objects which are discriminable on the basis of their original characte 

ristics. 
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In principle, we could (and perhaps should) carefully examine each and 

every cross-table with a significant chi2 . As previously mentioned, this 

approach would cost a great deal of effort and may tend to obscure the 

characterization of the clusters. For that reason, we will attempt to 

describe the clusters in turn in terms of their salient characteristics. 

To ensure some degree of reliability, we will only describe those cluster 

characteristics which have a chi2 reliable at the 5% level. (Possible ex

ceptions will be explicitly noted in the text). 

Nevertheless, to aid the reader while describing the following clusters, 

a selection of some of the relevant cross-tabulations is found in Appendix 

11. It should be emphasized that the marginal frequencies in these tables 

are not identical to those described in the previous section, due to the 

exclusion of a number of data points. Again, the characteristics mentioned 

for each cluster are only relevant with respect to deviations from ex

pected values, and not with respect to relative frequencies. 

Cluster AAl 

This first cluster is the largest in this group, containing 2357 

observations. 

The accidents in this cluster are under-represented on Sunday, and have 

no relation with the month of the year. They are also over-represented 

between 5 and 6 o'clock in the afternoon . 

The accidents in this cluster are clearly a phenomenon occurring inside 

built-up areas, on 50 km/hour roads where city officials are most likely 

responsible. These accidents are over-represented in South Holland, and 

there is a weak tendency that they are also over-represented in North 

Holland and Utrecht also. They are under-represented in the provinces of 

Overijssel, Gelderland, Zeeland, and Flevoland. They occur more frequently 

than expected in larger towns and cities with more than 50,000 inhabitants 

and are under-represented in places with less than 20,000 inhabitants. 

There is no relation with lighting conditions, and they are likely to 

occur in the vicinity of a street lamp. There is less likelihood of 

'unusual' weather conditions, and a (non -significant) tendency that it's 
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more likely to be raining. There is less chance of some 'unusual' road 

surface condition. The road surface itself has a greater likelihood to 

consist of 'clinkers' and less likelihood to consist of bitumen or some 

'other' substance. 

These accidents are more likely than expect to occur at an intersection 

and less likely to occur on a straight road section or a curve. There is 

also less likelihood that some unusual road condition is present. 

Temporary conditions play no role in this cluster. 

Both drivers are less likely to have had alcohol use registered. The sexes 

of both drivers are unremarkable as are their ages. 

The driver of the first vehicle is more likely to be driving on the right 

side of a two-lane road, and less likely to be on the left side of the 

road or exit/entrance lane. There is a better chance than expected that he 

is turning left when he is struck on the right front or flank. He is more 

often accused of ignoring a stop light or sign or failing to yield right

of-way. The location of the second vehicle is unremarkable, and there is a 

larger chance the he is either driving straight ahead or turning left him

self. He is more likely to be struck on the left or right front or on the 

left flank, and is (even) more likely to be exonerated of any blame. 

The CBS manoeuvre variable (see Appendix I) indicates that accidents 

numbers 411, 511, and 641 are over-represented. 411 refers to accidents 

with two vehicles travelling in opposite direction on the same road when 

one vehicle attempts to turn left and is struck by the other approaching 

vehicle. 511 refers to accidents where two vehicles cross paths at right 

angles at an intersection . Neither vehicle is turning. 641 refers to acci

dents where one vehicle is turning left onto a road and is struck by a 

vehicle approaching from the left on that same road. 

This type of accident is less deadly that expected, and there is a smaller 

chance that the injuries received would require a trip to the hospital. 

Summary 

This cluster of accidents seems to represent a run-of-the-mill urban 

intersection accident where the first vehicle is turning and fails to 

yield the righ t of way or to obey a traffic control device. 
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Cluster AA2 

This cluster is a great deal smaller than the first and contains 783 

accidents. 

These accidents are less likely to occur on Friday, and between 9 o'clock 

in the evening and 7 o'clock in the evening. They are over-represented 

between 10 and 11 o'clock in the morning, 2 and 4 in the afternoon, 

and between 5 and 6 in the afternoon. They are under-represented between 

October and December (and perhaps January). They are over-represented 

during the other months of the year, yet only the results for April are 

statistically reliable. 

These accidents tend to occur outside built-up areas, on 70, 80, and 100 

km/hour roads, where either the province or the federal government is 

responsible. More rural provinces, i.e., Friesland, Overijssel, Gelder

land, Limburg, Flevoland, and perhaps Zeeland, are over-represented, and 

North and South Holland under-represented. As could be expected cities 

with less than 50,000 inhabitants are also over-represented, and larger 

cities are under-represented . 

These accidents tend to occur more often than expected during daylight, 

and it is less likely that a street light is in the vicinity. The weather 

is more likely to be dry, as is the road surface. The road surface itself 

is more likely to be bitumen or some surface other than 'clinkers'. 

These accidents also tend to occur at an intersection instead of a 

straight road section or a curve. Neither unusual structural or temporary 

conditions play a role here . 

It is unlikely that either driver had been drinking , and neither drivers' 

sex plays a role here. The driver of the first vehicle is less likely to 

be younger than 30 or 40, and more likely to be 50 or older . The driver 

of the second vehicle is also more likely to be between 50 and 65, and 

less likely be to 20 or between 26 and 30. (There appears to be no clear 

under- or over-representation for other age groups). 
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The driver of the first vehicle is somewhat more likely to be on a road 

exit or entrance, and less likely to be on a multiple-lane road or on the 

left side of the road. He is more likely than expected to be turning left 

or accelerating out of a stand still, and to be struck on the left or 

right flank, or on the right rear of his vehicle. He is most likely to be 

blamed for failure to yield right-of-way. The driver of the second vehicle 

is more likely to be on the right side of a multi-lane road, and is more 

likely to be just driving straight ahead, when he is struck head-on. He 

is most likely to be exonerated from any blame. 

Accidents type 411 and 511 are over-represented in CBS manoeuvre variable. 

41~ refers to two vehicles travelling in opposite directions on the same 

road, when one vehicle turns left and is struck by the other oncoming 

vehicle. 511 refers to two vehicles crossing each others path at right 

angle at an intersection or a road exit/entrance. Neither vehicle is 

turning. 

This type of accident is particularly deadly, and serious injuries, re

quiring a trip to the hospital, are more likely. Light injuries are less 

likely than expected. 

Summary 

This cluster describes day-time accidents at an intersection of a rural, 

high-speed road, where there seems to be some inequality between the arms 

of the intersection. The first vehicle is likely to be turning or cros

sing, when he fails to yield right of way to the second vehicle. This 

type of accidents tends to be rather serious, and tends to involve two 

older drivers. 

Cluster AA3 

This cluster contains (only) 550 cases. 

This type of accident has no clear relation with day of the week, yet 

tends to be over -represented during December and under-represented in 

February and March(?). It tends to be over-represented between 5 and 6 

o'clock in the afternoon and between 9 and 10 in the evening. It is 

under-represented between 10 and 11 in the morning. 
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This type of accident clearly occurs primarily outside built-up areas, on 

80 and 100 kmjhour roads . Road authorities, other than city officials are 

responsible for the road. The provinces of Friesland, Zeeland, Gelderland, 

and Overijssel are over-represented, and North and South Holland are 

under-represented. Smaller towns, with less than 20,000 inhabitants are 

over-represented. 

Dusk and darkness are more common in this cluster than could be expected, 

and it is quite likely that there are no street lights in the vicinity . 

Rain is less likely, but 'other' unusual weather conditions are more 

likely. The surface of the road is a bit more likely to be in some 

unusual condition. The road surface itself is most likely to be bitumen, 

or some 'other' substance. 

These accidents are more likely to occur on a curve or a straight road 

section, and are more likely than expected to occur in the vicinity of a 

road exit/entrance or some 'other' situation. Temporary road situations 

play no role. 

The driver of the first vehicle is more likely to have been drinking, yet 

there is no relation with the alcohol use of the second driver . The first 

driver is more likely to be male, the second driver of no special sex. 

The first driver is less likely to be older than 50 years of age, and 

more likely to be either 18, 21, or between 26 and 30. (Other younger age 

groups all point in the correct direction, even though the individual 

categories are not significant). The driver of the second vehicle is of no 

special age. 

The driver of the first vehicle is more likely to be on the left side of 

the road, on a road exit/entrance, or some 'other' location. He is more 

likely to be braking, changing lanes, making a U-turn, or some 'other' 

unusual manoeuvre. He is more likely to be struck on the left or center 

front, or from straight behind. He is most likely to be blamed for 

skidding, driving incorrectly through a curve, or some other 'error'. 

The driver of the second vehicle is less likely to be on one of the lanes 

of a mUltiple lane road, and more likely to just be on the right side of 

the road or somewhere 'else'. He is more likely to be just driving 

straight ahead instead of any other manoeuvre, and is most likely to be 
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struck in the front center of his vehicle. In this case, however, the 

second driver also has a higher likelihood of being blamed for 'some

thing'. 

The CBS manoeuvre 211, and the rest of the 200 and 300 series, and the 

100 series with the exception of 121 and 122 are over-represented. The 

200 series, which is the most important in this case, represents col

lisions between two vehicles travelling in opposite directions on the 

same road. Neither vehicle is turning. 211, which is heavily over

represented, refers specifically to frontal collisions without a lane 

change. The 100 and 300 series refers to two vehicles driving in the same 

direction on the same road with or without one of the vehicles turning. 

121 and 122 refer to bumper to bumper collisions with a braking or 

stationary vehicle. 

As could be expected, these collisions are especially fatal, also often 

requiring hospitalization. Light injuries are less common. 

Summary 

This very serious group of late afternoon and evening accidents tends 

to occur on high speed rural roads on a straight road section, curve, or 

a road exit/entrance. The driver of the first vehicle is more likely to 

be a young male, who may have been drinking, and is more likely to be on 

the wrong side of the road or some other 'unusual' place, and is either 

braking, changing lanes, making a U-turn or some other 'unusual' man

oeuvre, when he is struck fronta1ly (even though bumper-bumper collisions 

sometimes occur in this category) by the other vehicle. Apparently, the 

driver of the first vehicle left his lane for some reason, resulting 

mainly in a head-on collision. (Skidding and winter months are also 

implicated). 

Cluster AA4 

This is rather small, containing only 298 observations . 

This cluster is over-represented on Sundays, and under-represented on 

Tuesday through Thursday. It is more likely than expected to occur during 

December or February, and less likely in July . (March through June 

are also under-represented, even though none of the categories for the 
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individual months is statistically reliable). This accident tends to 

occur during the night, primarily between 9 in the evening and 7 in the 

morning. Morning and afternoon hours are also clearly under-represented. 

This is an inside built-up areas accident, occurring primarily on 50 

km/hour roads, with city officials administrating. North Holland is over

represented, while South Holland has a non-significant tendency to also 

be over-represented. Gelderland, Overijssel, and Drenthe are all under

represented. This cluster of accidents tend to occur in cities with a 

population of more than 100,000 and is relatively less common in cities 

with less than 50,000 inhabitants. 

This type of accidents tends to occur during darkness, and there is almost 

always a street light in the vicinity. It is more likely to be raining, 

and the road is more likely to be wet. The road surface itself is more 

likely to consist of 'clinkers' than could be expected. 

These accidents are more likely to occur on a straight road section or a 

curve, with some unusual road situation a bit more likely. Temporary road 

conditions remain irrelevant in this cluster. 

There is a larger chance that the first driver had been drinking, with 

about 1/3 of all (first vehicle) drivers arrested for drinking and driving 

falling in this cluster. The second driver is also more likely to have 

been drinking, with 60% of all (second vehicle) drivers arrested for 

drinking and driving also falling in this cluster. The first driver is 

more likely to be male, while the sex of the second driver is unremark

able. The first driver, generally speaking, is more likely to be 30 or 

less, and less likely to be older than 30. The driver of the second 

vehicle is more likely to be in his twenties, and less likely to be older 

than 40. 

The first driver is a bit more likely to be on the left side of the 

road, or some unusual place 'elsewhere'. He is more likely to be braking, 

turning right (but not left!), changing lanes, or doing something unusual. 

He is more likely to be struck on the left front or center of his vehicle, 

or from straight behind. He is more often blamed for incorrectly driving 

through a curve, skidding, or some 'other' infraction · Surprisingly, he 



- 70 -

is also relatively often not blamed at all . The second driver is slightly 

more likely to be 'somewhere else' than on the right side of the road, and 

has an increased chance of turning either left or right. He is more likely 

than expected to be struck on the left front, the right side, or the left 

rear of his vehicle (?). In contrast to the first driver, the second 

driver has a higher chance of being blamed for some 'error'. 

The CBS manoeuvre (see Appendix I) is more likely to be a 211 or another 

member of the 200 series, or one of the 600 series with the exception of 

641. We've already seen that 211 represents a frontal collision, while 

the 200 series refers in general to two vehicles driving in opposite 

directions on the same road. The 600 series in general refers to one 

vehicle turning on to another road and being struck by a vehicle on that 

road. Variations in the 600 series describe in which direction the one 

vehicle turned, and whether he was struck frontally or from behind. 

This cluster seems to be relatively safe, in terms of a lessened chance of 

a fatal injury. Light injuries are relatively likely, and serious injuries 

are unremarkable. 

Summary 

These urban, nighttime type of accident tends to occur on straight road 

section or curves, and tends to occur somewhat more often during the 

winter months in the rain. Both drivers , of whom the first of which is 

more likely to be male, are more likely to be in their twenties and have 

quite probably been accused of drinking and driving. There is an in 

creased chance that one or the other driver is somewhere 'else' than in 

their own lane, and there is an increased likelihood that one or both 

drivers are either turning, braking, or doing something 'else' . Skidding 

is also implicated. Either the alcohol and/or the rain created a somewhat 

unpredictable situation, which fortunately doesn't often lead to fatal 

ities. 

Cluster AAS 

This cluster is about the same size as the previous one, containing 280 

cases. 
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This accident is less likely to be a Sunday accident, yet is not espe

cially likely for any other day of the week. Month of the year is not 

relevant in this case. It is less likely to occur after midnight, and 

more likely between 1 and 2 in the afternoon. 

This accident tends to occur inside built-up areas, and on 50 km/hour 

roads administered by city officials. North Holland and South Holland 

are over-represented, as are cities with more than 100,000 inhabitants. 

Cities with less than 50,000 inhabitants are under-represented. 

There is more likely to be daylight, and, of course, there is more likely 

a ~treet light in the vicinity. There is no special weather effect in this 

cluster, and the condition of the road surface is unremarkable. The road 

surface is more likely to be bitumen instead of clinkers. 

These accidents are more likely to occur on a straight road section, with 

some 'unusual' road situation a bit more likely. Temporary road situations 

might play a role here, but the small numbers plague the possibility of a 

statistically reliable statement. 

Little extra can be said about the first drivers' alcohol use, and it may 

be the case that the second driver is less likely to have been (disco

vered) drinking. The first driver has a better chance of being female, 

and is of no clear age. The second driver is of no special sex, yet is 

more likely to be between 50 and 65 years of age. 

The first driver is more likely to be in one of the lanes of a mu1tip1e 

lane road, and is either driving straight ahead or braking. He is most 

likely struck in the center front of his vehicle, and is most likely 

blamed for not keeping sufficient distance. The second driver is somewhat 

more likely to be in one of the lanes on a multiple-lane road and is quite 

likely braking or even standing still · He is extremely likely to be struck 

from behind and is almost always exonerated. 

CBS manoeuvres (see Appendix I) 111, 121 and 122 are all over-represented. 

It isn't really necessary to expostulate on a description of bumper to 

bumper collisions · 
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This type of accident is fatal less often than expected, and is less 

likely to require hospitalization. Light injuries (of only one person) 

are more likely. 

Summary 

This small cluster describes an afternoon, urban, straight road section 

of a multi-lane-road type of accident. The somewhat older driver of the 

second vehicle is either braking or standing still, when he is struck from 

behind by the first driver, who has a better chance of being a female. 

Perhaps this situation can be summarized as an arterial, urban, (non

intersection), bumper-to-bumper type of accident. 
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7. RESULTS: AUTO-OBJECT ACCIDENTS 

Single vehicle, in this case automobile, accidents are somewhat more 

problematical than the previously discussed accident groups. 

In the first place, they require a slightly different choice of variables 

to be analyzed. For example, it would seem rather ludicrous to analyze 

the age, sex, possible alcohol use, and manoeuvre of inanimate objects 

with which an automobile may collide. 

Secondly, preliminary studies revealed that a large distinction was made 

between accidents wherein cars collide with an object and accidents 

wherein cars collide with nothing, e.g., slips, running off the road, 

etc. This result was deemed an artefact, noting than if a collision object 

did not exist, then all variables describing that (non-existing) object 

contained the same (lack of) information. For this reason, all further 

analyses were made on two, separate, a priori sub-groups: single vehicle 

car accidents with, and single vehicle car accidents without a collision 

object. (Preliminary analyses were made including the CBS-manoeuvre 

variable. This variable was subsequently removed from the analysis, and 

it was not investigated whether this artificial division into two sub

groups would be alleviated or not). 

Third of all, care has to be taken in eliminating irrelevant accidents 

from the analyses. For instance, originally all single vehicle accidents 

involving a moving car were analyzed. It was later discovered that the 

data set included two non-colliding vehicles, e.g . , bicyclists who slipped 

and fell in successfully avoiding a collision with a car. These cases were 

eliminated from further analysis. Therefore, the following analyses have 

been implemented on two sub-groups of accidents: accidents involving one 

moving vehicle (an automobile) who either does not collide nor is involved 

with any other object, or who collides with an object which is not another 

moving vehicle. 

In the following paragraphs a short summary of the marginal frequencies 

of the accident characteristics for the first group, collisions between a 

car and another object, will be given, followed by a description of the 

data analysis and a description of the results. 

Data description and analyses for the second group, single car accidents 

involving no other object, will be separately discussed in Chapter 8. 
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7.1. Description of the data (Single cars and another object) 

The 3162 collisions between a car and another object, as registered in 

this file, seems to be especially serious. 221 of the 3162 (7.0%) regis

tered accidents resulted in death for at least one person. 1331 (42.1%) 

required that someone be taken to the hospital, and 1765 (55 .8%) resulted 

in some registered injury which did not require a trip to the hospital. 

These accidents also tend to occur primarily during weekdays (59%) yet 

Saturdays and Sundays are clearly over-represented. They, surprisingly, 

occur more frequently during the evening and early morning hours, with 

(only) 48% occurring between 7 o'clock in the morning and 8 o'clock in the 

evening. There may be a slight tendency for these accidents to occur more 

frequently during December and January. Only 41% occur during daylight, 

and 77% occur in the vicinity of street lights. 23% occur with no street 

light in the vicinity. 81% occur during dry weather, and 13% occur during 

rain. Other extreme weather conditions are only rarely noted. The road 

surface, which consists of bitumen in 82% of the time and clinkers 15% of 

the time, is also dry 59% of the time and wet 32% of the time. "Other" 

conditions occur about 8% of the time . 

(Only) 47% of these accidents occur inside built-up areas, where the 

maximum speed is 50 km/hour in 46% of the cases, 80 km/hour in 42% of 

the cases (!), and 100 km/hour in 8% of the cases. 69% of these accidents 

occur on roads administered by the city government, the rest being evenly 

divided between provincial and federal authorities. 23% of these cases 

occur in cities with more than 100,000 inhabitants, 34% in cities with 

between 20,000 and 100,000 inhabitants, and the other 42% (!) occur in 

municipalities with less than 20,000 citizens. (Only) 51% occur in the 

three most populous provinces of North Holland, South Holland, and North 

Brabant. 

54% (!) of these accidents occur on a straight road section, only 14% at 

some sort of intersection, and 33% (!) in a curve. Unusual road situations 

are again rather infrequent with only 1% occur in the vicinity of a road 

exit/entrance, 1% in the vicinity of a parking place, and 2% in the vici

nity of a bridge or tunnel . Other unusual road characteristics or tempo

rary conditions are quite infrequent. The vehicle manoeuvres being exe 

cuted are, in order of frequency : 



- 7S -

- a single car strikes an object on the side of the road (57%); 

- a single car strikes a streetlight on the side of the road (20%); 

- a single vehicle strikes from behind a parked vehicle on the same road 

(5%); 

etc. 

This variable is not terribly enlightening seeing that it, in this case, 

describes the object struck rather than the manoeuvre being executed. 

82% of the drivers are men. 41% of the drivers are less than 25 years ot 

age, 46% are between 25 and 50 years of age, and 12% are older. Only 

65% of the drivers had not had any registered alcohol use, 21% (!) were 

charged with drinking and driving. 

84% of the drivers were on the right side of a two lane-road, and 12% 

on the right side of a multiple lane road, with other starting positions 

being rather infrequent. In 87% of the cases, the driver was driving 

straight ahead, in 4%, 4%, and 2% of the cases, he was, respectively 

braking, or turning left or right. His car was initially struck on the 

front left in 6% of the cases, on the center front in 70% of the cases, 

and on the right front in 9% of the cases. In S% of the cases, he was 

struck on the right flank, and on the right flank in 5% of the cases. In 

24% of the cases, the driver 'lost control of the wheel'; in 18% of the 

cases, he was driving too far to the right. 17% of the time the driver 

went into a slip, and 15% of the time he drove incorrectly through a 

curve. 

Trees were most frequently struck (44% of the time), followed by light 

masts (22%), and fixed objects (24%). Parked vehicles were struck about 

8% of the time. The struck object was located on the shoulder of the road 

about 57% of the time, on the sidewalk 28% of the time, the remainder of 

objects being on the road itself, on a safety island, or somewhere 'else'. 

7.2. Description of the analysis 

Homogeneity analysis 

3162 observations, each consisting of observations on 25 variables, were 

submitted to a HOMALS analysis after recoding. This recoding was done to 

reduce the number of infrequently used categories. (See the previous 
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section for a short summary of the marginal frequency distribution of the 

variables). 

The first six dimensions of the HOMALS analysis 'explained' respectively 

17.4%, 12.1%, 10.3%, 10.0%, 8.7%, and 6.8% of the total variance . For the 

reasons mentioned previously, only the first three dimensions were used 

for further analysis. 

Variables having a discrimination measure greater than 0.20 on at least 

one of the first three dimensions were: 

- built-up area; 

- maximum speed limit; 

- road administrator; 

- presence of street lights; 

- city size; 

- first drivers' position on the road; 

- the blame attached to the driver; 

- the type of object collided with; 

- the object's location on the road. 

Variables with a loading equal to or greater than 0.20 on at least one of 

the last three dimensions with no loading on one of the first three are : 

- month of the year; 

- time of day; 

- road situation; 

- light conditions; 

- condition of the road surface; 

- alcohol use. 

Inspection of the two dimensional object score scatter plot revealed two, 

almost equally large and well separated clusters, as well as a more dif

fuse, smaller group of accidents . At least two large clusters should be 

easily obtainable. 

7.3. Cluster analysis 

The first three dimensions of the HOMALS results were selected for further 

analysis. They were then re-scaled such that the variance for each dimen -
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sion was set equal to the percentage variance 'explained' by that dimen

sion divided by the variance 'explained' by the first dimension. 

The construction of clusters proceeded in a number of steps. 

First of all, the matrix of (re-scaled) matrix of 3162 observations times 

3 values per observation was submitted to the SAS procedure FASTCLUS, 

which reduced the 3162 observations to 200 clusters. This was a fixed and 

arbitrary percentage of the original number of observations and was only 

implemented in order to reduce the computational requirements of the 

following cluster procedure. 

Secondly, these 200 clusters were then submitted to the SAS procedure 

CLUSTER, which used the centroid algorithm. 30 clusters with a total 

number of 64 observations were then trimmed away. Visual inspection of 

the cubic clustering criterion, the pseudo F, and the pseudo T squared 

criteria indicated that about 5 clusters would be acceptable. 

Third of all, the 5 clusters were then selected and all clusters with 

less than 100 observations or less than 5% of the total number of obser

vations were eliminated. This procedure resulted in 3 clusters with a 

total of 2959 observations. A total of 203 observations were eliminated, 

which is 6% of the total number of observations. The largest cluster 

contained 1328 observations, the second contained 1325 observations, and 

the last cluster contained 306 observations. Thus, of all objects finally 

clustered, respectively 45%, 45% and 10% were divided into these three 

clusters. This distribution of cluster sizes is, of course, again more 

pleasing than the auto-pedestrian typology. 

Finally, the derived cluster numbers were merged with their original data 

values and their HOMALS object scores . Visual inspections of object score 

plots indicated that clusters did not overlap in the original three dimen 

sional HOMALS space. Discriminant analysis confirmed this impression. 

Objects were split into two groups, and the HOMALS scores were used to 

discriminate between the clusters. In the first group, the discriminant 

function weights were estimated, and the second group was used to 

confirm these weights. Unequal prior probabilities and variance-covariance 

matrices were assumed. 
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Discriminant analysis revealed that between 86% and 96% of the accidents 

in each cluster were correctly classified. Very similar results were 

obtained for the analysis on the second, confirmatory, group. The acci

dents in the two larger clusters were more accurately classified than 

those in the smaller one. 

7.4. The clusters 

The derived clusters were bound, as previously mentioned, to their 

original data values. These accident objects were cross-tabulated: 

cluster scores were crossed with all of the original variables. Inspection 

of these cross-tables will indicate the 'meaning' of each derived cluster 

and determine it's usefulness for the practitioner. It is to the inter

pretation of the found clusters that we will now turn. 

The chi2-value for each of the cross-tables for the analyzed variables in 

found in Table 5. (Also included are the values for the CBS manoeuvre and 

death and injury variables, which were not included in the analysis). As 

can be seen from this table, almost all interactions are significant, some 

chi2-values being quite extreme. This result confirms our expectation that 

the HOMALS and Cluster analysis have successfully found groups of accident 

objects which are discriminable on the basis of their original character

istics. 

In principle, we could (and perhaps should) carefully examine each and 

every cross-table with a significant chi2 . As previously mentioned, this 

approach would cost a great deal of effort and may tend to obscure the 

characterization of the clusters. For that reason, we will attempt to 

describe the clusters in turn in terms of their salient characteristics . 

To ensure some degree of reliability, we will only describe those cluster 

characteristics which have a chi2 reliable at the 5% level. (Possible 

exceptions will be explicitly noted in the text) . 

Nevertheless, to aid the reader while describing the following clusters, 

a selection of some of the relevant cross -tabulations is found in Appendix 

11. It should be emphasized that the marginal frequencies in these tables 

are not identical to those described in the previous section, due to the 

exclusion of a number of data points . Again, the characteristics mentioned 
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for each cluster are only relevant with respect to deviations from expec

ted values, and not with respect to relative frequencies. 

Cluster AOl 

This cluster, which contains 1328 accidents, is only negligibly larger 

than the second cluster. 

The accidents in this cluster bear no clear relation to day of the week, 

yet are under-represented during the winter months from November till 

January. They are less likely to occur between midnight and 5 o'clock in 

the morning, and are over-represented between 3 in the afternoon till 8 

o'clock in the evening. 

They are clearly over-represented outside built-up areas, and are clearly 

over-represented on 80 km(hour roads, roads with other speed limits being 

under-represented. The road authorities are more likely than expected to 

be provincial. Rural provinces, such as Groningen, Friesland, Drenthe, 

Overijssel, Gelderland, Zeeland, and North Brabant, are over-represented, 

and the more urban provinces of North and South Holland are under-repre

sented. As could be expected, cities with less than 20,000 inhabitants 

are over-represented and cities with more than 50,000 inhabitants are 

under-represented. 

These accidents are more likely than expected to occur during daylight, 

and less likely during darkness. Street lights have a larger chance of 

being absent. Misty weather is more likely than expected, and rain is 

under-represented. The road surface is more likely than expected to be 

dry than otherwise. The road surface is more likely to be bitumen or some 

other substance than 'clinkers' . 

Curves are more likely than expected, intersections less likely . It is 

also a bit less likely that this type of accident occurs in the vicinity 

of a bridge or viaduct. It is also somewhat less likely to occur under 

unusual temporary circumstances. 

The driver is more likely than expected to have no alcohol consumption 

detected, and is less likely to be arrested for drinking and driving . His 
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sex plays no role by this type of accident, the role of his age being 

unclear, even though 19 year olds appear to be over-represented. 

The driver is more likely to be on the right hand side of a single lane 

road than on a mUltiple lane road, and is somewhat more likely to be on 

the left hand side of the road, the chance of which nevertheless remains 

quite small. He is more likely than expected to be just driving straight 

ahead instead of implementing some special manoeuvre. He is somewhat less 

likely to be struck on the left front side of his vehicle, yet it is un~ 

clear where he is more likely to be struck . He is more likely than ex

pected to be blamed for driving too far to the right or driving incorrect

ly through a curve. 

The object with he collides is most likely to be a tree located on the 

shoulder of the road. 

As previously noted, the CBS manoeuvre is not terribly enlightening in 

this case. 

This type of accident is more likely to lead to a fatality or injuries 

requiring transport to the hospital. Light injuries are relatively less 

common . 

Summary 

This rather serious non-winter, afternoon type of accident tends to occur 

on a curve of a high-speed, single -lane rural road. The driver, who is 

just driving straight ahead, apparently just drives off the road and runs 

into a tree located on the shoulder. Mist may have something to do with 

this. 

Cluster A02 

This cluster, containing 1325 cases, is for all practical purposes equal 

in size to the previous cluster. 

These accidents bear no clear relation to day of the week, and are over 

represented during the winter months, as opposed to the previous cluster . 

They tend to be more of a night-time type of accident, being over-repre 

sented generally between 9 o'clock in the evening till 5 o'clock in the 
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morning, even though not every hour is significantly over-represented. 

They are under-represented between 8 and 10 in the morning, and between 1 

in the afternoon and 8 o'clock in the evening, even though not every hour 

is significantly under-represented. 

These accidents are over-represented inside built-up areas, where the 

maximum speed limit is 50 kmfhour, and where cities authorities are 

responsible for road administration. The urban provinces of North and 

South Holland are over-represented, while the provinces of Friesland, 

Overijssel, Gelderland, North Brabant, and Flevoland are under-repre

sented. (Other 'rural' provinces also tend to be under-represented, 

al~eit not significantly). As may be expected, cities with a population 

of more than 50,000 are over-represented, cities with less than 20,000 

are under-represented. 

These accidents are more likely than expected to occur during conditions 

of darkness, and in the vicinity of a street light. Mist is somewhat less 

likely than expected. The road surface is somewhat less likely to be dry, 

and less likely to consist of bitumen. 

The accidents are more likely than expected to occur at an intersection 

(even though 75% of the accidents in this cluster do not occur at an 

intersection). There is apparently no special unusual permanent or tempo

rary road situation. 

There is a relatively large chance that the driver was arrested for 

drinking and driving, and neither his sex nor his age plays any role in 

this cluster. As in the previous cluster, the driver is more likely to be 

driving on the right side of a single lane road, and has an increased 

chance of either turning left or right . There is also an increased chance 

that he is struck on the right front of his vehicle, and less chance that 

he is struck on the right flank or overturns. There is no special blame 

attached to his behaviour. 

He is also more likely to strike a street light and less likely to strike 

a tree. This object is also more likely to be located on the sidewalk or 

on a safety island · 
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This type of accident is less likely to result in a death or an injury 

requiring transfer to the hospital, and more likely to result in light 

injuries. 

Summary 

This winter evening type of accident tends to occur on urban roads, and 

intersections are over-represented. The driver is more likely to have 

been drinking, and, while turning, is likely to strike a lantern pole 

located on a safety island or sidewalk. 

Cluster A03 

This last cluster is relatively much smaller in comparison with the 

previous two, containing 306 cases. 

There is no clear relation with day of the week nor month of the year. 

There is some indication that this is more of a day-time type of accident: 

it is over-represented between 9 and 10 in the morning and 5 and 6 in the 

afternoon and is under-represented between 11 and 12 at night. Other hour 

categories are not significant, yet tend to support this tendency. 

These accidents are more likely to occur outside built-up areas, and on 

road with maximum speed limits of either 70 or 100 km/hour. Roads with 

speed limits of 50 or 80 km/hour are under-represented. Federal author

ities are more likely to be responsible for the road in question. North 

and South Holland, and Utrecht are over-represented, while Groningen, 

Friesland, Overijssel , and North Brabant are under-represented. Cities 

with more than 100,000 inhabitants are over -represented, while towns with 

between 10,000 and 20,000 inhabitants(?) are under-represented. 

Daylight conditions are over-represented and darkness is under-represent 

ed. There is no special relationship with the presence of street lighting . 

There is also no clear relation with either weather conditions or the 

condition of the road surface . The road surface itself is more likely to 

consist of bitumen and less likely to consist of clinkers or 'other' 

substances. 
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These accidents are more likely to occur on a straight road section and 

less likely to occur in a curve. The (slight) chance that these accidents 

occur in the vicinity of a bridge or tunnel is increased. The relation 

with temporary road conditions is unclear. 

These type of accidents are less likely to be registered as alcohol 

involved, and the sex of the driver plays no role. He is less likely to 

be 19 or 20 years of age and more likely to be between 26 and 65. 

The driver is clearly more likely to be on the right side of a multi

lane road or on a road exit/entrance. The (slight) chance that he is 

braking, changing lanes, or implementing 'other' manoeuvres is increased, 

and the (slight) chance that he is turning left is decreased. He is more 

likely to overturn or be struck on the left front of his vehicle, and is 

less likely to be struck on the right or center front of his vehicle. He 

is more likely to be blamed for not keeping far enough to the right hand 

side of the road, for skidding, for being tired, falling asleep or be

coming ill, or some 'other' reason. He is less likely to be blamed for 

driving too far to the right, driving too fast, or driving incorrectly 

through a curve. 

He is more likely to strike a safety rail or some other fixed object, and 

less likely to strike a tree or a street light. The struck object is 

clearly more likely to be located on the median of the road or somewhere 

'else'. Sidewalks are under-represented. 

These accidents are not unusual in the probability of involving a fata

lity, yet there is less chance of requiring transport to the hospital. 

Summary 

This type of accident occur typically during the daytime on 100 km per 

hour urban area roads outside built-up areas. They also tend to occur on 

straight road sections or near a road exit/entrance. The driver, who is 

more likely to be between 26 and 65 years old, is braking, changing lanes, 

merging, or implementing some other manoeuvre, when he strikes a safety 

rail or some fixed object. He may have fallen asleep, become ill, skidded, 

or for some reason didn't keep far enough to the right. 
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8. RESULTS; AUTO-NO OBJECT ACCIDENTS 

8.1. Description of the data (single cars only) 

The 851 collisions involving only one car and no other object, as 

registered in this file, also seems to be especially serious. 56 of the 

851 (6.6%) registered accidents resulted in death for at least one person . 

359 (42.2%) required that someone be taken to the hospital, and 469 

(55 . 1%) resulted in some registered injury which did not require a trip to 

the hospital. 

These accidents also tend to occur primarily during weekdays (60%), yet 

Saturdays and Sundays are clearly over-represented. They, surprisingly, 

occur more frequently during the evening and early morning hours, with 

(only) 50% occurring between 7 o'clock in the morning and 7 o'clock in the 

evening. There is no clear seasonal pattern to these accidents, with the 

exception that more than 11% occur during the month of July. 51% occur 

during daylight, and 53% (see previous section referring to collisions 

between one car and an object!) occur in the vicinity of street lights. 

47% occur with no street light in the vicinity. 84% occur during dry 

weather, and 9% occur during rain. Other extreme weather conditions are 

only rarely noted. The road surface, which consists of bitumen in 93% of 

the time and clinkers 4% of the time (!), is also dry 64% of the time and 

wet 25% of the time. "Other" conditions occur about 11% of the time. 

(Only) 13% (!) of these accidents occur inside built-up areas, which is 

extremely few. The maximum speed is 50 kmfhour in 14% of the cases, 80 

kmfhour in 60% of the cases (!), and 100 kmfhour in 23% of the cases. 

These single car accidents again appear to be quite different from the 

previously studied group, i .e, collisions between one car and an object. 

47% of these accidents occur on roads administered by the city government, 

the rest being more or less evenly divided between provincial and federal 

authorities. Only 9% of these cases occur in cities with more than 100,000 

inhabitants, 31% in cities with between 20,000 and 100,000 inhabitants, 

and the other 60% (!) occur in municipalities with less than 20,000 cit 

izens. (Only) 44% occur in the three most populous provinces of North 

Holland, South Holland, and North Brabant. 
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54% (!) of these accidents occur on a straight road section, only 7% at 

some sort of intersection, and 40% (!) in a curve. Unusual road situations 

are again rather infrequent, being registered only about 2% of the time. 

Other unusual road characteristics or temporary conditions are quite 

infrequent. The vehicle manoeuvres being executed are, in order of fre

quency: 

- a single car drives off the road into the water (54%); 

- a single car drives off a straight road section (16%); 

- a single vehicle skids, yet remains on the road (13%); 

- a single vehicle drives off the road in the vicinity of a curve (13%); 

etc. 

This variable is not terribly enlightening in this case either. 

67% of the drivers are men. 43% of the drivers are less than 25 years of 

age, 46% are between 25 and 50 years of age, and 11% are older. Only 

73% of the drivers had not had any registered alcohol use, 14% (!) were 

charged with drinking and driving. 

77% of the drivers were on the right side of a two lane-road, and 15% 

on the right side of a multiple lane road, with other starting positions 

being rather infrequent. In 89% of the cases, the driver was driving 

straight ahead, in 4% and 4% of the cases, he was, respectively braking, 

or turning. In 32% of the cases, the car overturned. In 28% of the cases, 

the driver 'lost control of the wheel'; in 14% of the cases, he was driv

ing too far to the right. 18% of the time the driver went into a skid, 

and 17% of the time he drove incorrectly through a curve. 

It should be noted that there are some striking differences between the 

marginal frequencies in this case (single cars only) and the previous one 

(single cars and an object). 

8.2. Description of the analysis 

Homogeneity analysis 

851 observations, each consisting of observations on 22 variables, were 

submitted to a HOMALS analysis after recoding . This re coding was done to 

reduce the number of infrequently used categories. (See the previous 

section for a short summary of the marginal frequency distribution of the 

variables) . 
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The first six dimensions of the HOMALS analysis 'explained' respectively 

14.8%, 12.6%, 12.2%, 10.2%, 9.1%, and 7.6% of the total variance. For the 

reasons mentioned previously, only the first three dimensions were used 

for further analysis. 

Variables having a discrimination measure greater than 0.20 on at least 

one of the first three dimensions were: 

- month of the year; 

- time of day; 

- built-up area; 

- speed limit; 

- ~oad administrator; 

- road situation; 

- light conditions; 

- condition of the road surface; 

- city size; 

- the location of the car on the road; 

- the 'blame' for the accident; 

Variables which had a loading equal to or greater than 0.20 on at least 

one of the last three dimensions, which did not load on one of the first 

three are: weather conditions and province. 

Inspection of the two dimensional object score scatter plot revealed a 

large, rather diffuse cluster of points. 

8.3. Cluster analysis 

The first three dimensions of the HOMALS results were selected for futher 

analysis. They were then re-scaled such that the variance for each dimen

dimension was set equal to the percentage variance 'explained' by that 

sion divided by the variance 'explained' by the first dimension. 

The construction of clusters proceeded in a number of steps. 

First of all, the (re -scaled) matrix of 851 observations times 3 values 

per observation was submitted to the SAS procedure FASTCLUS, which reduced 

the 851 observations to 60 clusters · This was a fixed and arbitrar per -
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centage of the original number of observations and was only implemented 

in order to reduce the computational requirements of the following cluster 

procedure. 

Secondly, these 60 clusters were then submitted to the SAS procedure 

CLUSTER, which used the centroid algorithm. 10 clusters with a total 

number of 22 observations were then trimmed away . Visual inspection of 

the cubic clustering criterion, the pseudo F, and the pseudo T squared 

criteria indicated that about 4 clusters would be acceptable. 

Third of all, the 4 clusters were then selected and all clusters with 

less than 50 observations or less than 5% of the total number of obser 

vations were eliminated. (Notice that our requirement of at least 100 

observations has been relaxed in this case due to the rather small number 

of observations.) This procedure resulted in 4 clusters with a total of 

829 observations . A total of 22 observations were eliminated, which is 3% 

of the total number of observations. The largest cluster contained 474 

observations, the second contained 223 observations, and the last two 

clusters contained 64 and 58 observations respectively. Thus, of all 

objects finally clustered, respectively 57%, 27%, 8% and 7% were divided 

into these four clusters. 

Finally, the derived cluster numbers were merged with their original data 

values and their HOMALS object scores. Visual inspections of object score 

plots indicated that clusters did not overlap in the original three dimen 

sional HOMALS space . Discriminant analysis confirmed this impression. 

Objects were split into two groups, and the HOMALS scores were used to 

discriminate between the clusters. In the first group, the discriminant 

function weights were estimated, and the second group was used to confirm 

these weights. Unequal prior probabilities and variance-covariance ma

trices were assumed. 

Discriminant analysis revealed that between 97% and 100% of the accidents 

in each cluster were correctly classified. Similar results were obtained 

for the analysis on the second, confirmatory , group, where correct classi 

fications varied from about 89% to 97%. 
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8.4 . The clusters 

The derived clusters were bound, as previously mentioned, to their orig

inal data values. These accident objects were cross-tabulated: cluster 

scores were crossed with all of the original variables. Inspection of 

these cross-tables will indicate the 'meaning' of each derived cluster 

and determine it's usefulness for the practitioner . It is to the inter

pretation of the found clusters that we will now turn. 

The chi2-value for each of the cross-tables for the analyzed variables in 

found in Table 6. (Also included are the values for the CBS manoeuvre and 

death and injury variables, which were not included in the analysis). As 

can be seen from this table, almost all interactions are significant, 

some chi2-values being quite extreme. This result confirms our expecta

tion that the HOMALS and Cluster analysis have successfully found groups 

of accident objects which are discriminable on the basis of their original 

characteristics. 

In principle, we could (and perhaps should) carefully examine each and 

every cross-table with a significant chi2 . As previously mentioned, this 

approach would cost a great deal of effort and may tend to obscure the 

characterization of the clusters. For that reason, we will attempt to 

describe the clusters in turn in terms of their salient characteristics. 

To ensure some degree of reliability, we will only describe those cluster 

characteristics which have a chi2 reliable at the 5% level . (Possible 

exceptions will be explicitly noted in the text). 

Cluster ANl 

This first cluster is by far the largest, containing 474 accidents. 

There is no convincing special relation with day of the week. November is 

over-represented and January under -represented, but altogether there is 

no really clear pattern over the months of the year. Nevertheless, this 

is clearly a nighttime sort of accident: the hours between 7 in the 

evening and 7 in the morning are clearly over-represented, and all other 

times of day are clearly under-represented. 
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These accidents are over-represented outside of built-up areas. (It should 

be noted that almost all of these single car accidents occur outside of 

built up areas). 80 kmfhour roads are also over-represented, and roads 

with other speed limits (including 100 kmfhour) are under-represented. 

Roads administered by city officials are over-represented, and those ad

ministered by national officials are under-represented. These accidents 

are over-represented in Zeeland (?), and tend to occur more often than 

expected in villages with less than 5,000 inhabitants. Large cities are 

under-represented. 

These accidents occur more frequently than expected during darkness, yet 

there is no special connection with the presence of street lighting. 

There is no relation with weather conditions, yet there is a lessened 

chance that the road is covered with snow or ice. Wet surfaces are over

represented. The road surface itself consists of no special type of 

material. 

These accidents are more likely than expected to occur in the vicinity 

of a curve , and less likely on a straight road section. Temporary circum

stances play no role. 

The driver is more likely to have been drinking or to have been arrested 

for drinking and driving. He is more likely to be a man, although his age 

plays no clear role. 

The driver is more likely than expected to be on the right hand side of 

a two lane road, and is less likely to be changing lanes or making some 

'other' type of manoeuvre. There is a higher chance that the car will 

overturn in this type of accident. The driver is more likely to be blamed 

for driving too fast or driving incorrectly though a curve . 

There is also a larger chance that the car will end up in the ditch (CBS 

manoeuvre.) 

This type of accident is not especially fatal, nor is there any unusual 

probability of having being taken to the hospital . 

Summary 

This nighttime accident tends to occur on curves on a 80 km per hour 
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road outside built-up areas in a rural environment . The road surface may 

be wet. The driver is more likely to be male and alcohol may be impli

cated. He appears to be driving on the right side of a two lane road, 

implementing no special manoeuvre, when he drives off the road and over

turns or runs into a ditch. High speed may also be implicated. 

Cluster AN2 

This cluster is much smaller than the first, and contains 223 cases. 

Wednesdays appear to be over-represented (?), yet there is no clear 

pattern for days of the week in relation to this cluster. December and 

January and under-represented, and July is over-represented. This is 

clearly a daytime accident, the hours between 10 o'clock in the morning 

and 7 o'clock in the evening are over-represented, and the hours between 7 

in the evening and 7 in the morning are under-represented. 

These accidents occur almost entirely outside of built-up areas, and tend 

to occur on 100 kmjhour roads as opposed to roads with other speed limits . 

Federal authorities are clearly more likely than expected to be respon

ib1e for the road; other authorities are under-represented. 

Ge1derland, Utrecht, and Limburg are over-represented, and Groningen is 

under-represented (?). There is no apparent relation with city size . 

These accidents are quite likely to occur during daylight conditions, 

and there is a slightly lessened chance that they occur in the vicinity of 

street lights. The slight chance of mist is even less in this cluster. 

The road surface is very likely dry, and the small chance that the road 

surface itself consists of 'clinkers' is even less in this case. 

These accidents are more likely to occur on a straight road section, and 

quite unlikely to occur in a curve or at an intersection. We won't even 

mention temporary road situations . 

Alcohol involvement in these accidents in much less likely than expected . 

and the driver is more likely than expected to be a female of unspecified 

age. 
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The driver is more likely to be on the right hand side of a multiple 

lane road, on the left hand side of a two-lane road, or on a road exit/ 

entrance. There is a slightly heightened chance that the driver is 

changing lanes. The vehicle is more likely to overturn, and the driver is 

more likely to be blamed for loosing control of the wheel or some 'other' 

error. 

The CBS manoeuvre variable indicates in this case that the driver just 

ran off of the road. 

Fortunately, these accidents aren't especially fatal nor is there any 

special chance of having to be taken to the hospital. 

Summary 

These day-time, fair weather accidents tend to occur on multi-lane 100 

km per hour roads outside built-up areas, yet are not clearly rural in 

nature. The vehicle may also have been at a road exits/entrances or on 

the wrong side of the road. These accidents tend to occur on straight road 

sections, when the driver, who is more likely to be female and less likely 

to have been drinking, apparently is merging or changes lanes and 'looses 

control', runs off the road, and possible overturns. 

Cluster AN3 

This cluster is very small and contains only 68 cases. One could arguably 

choose to ignore it altogether, due to the statistical problems involved 

with such small numbers. We will nevertheless present the results, leaving 

it to the reader to decide whether the following description is informa

tive or not. 

There is no apparent relation with day of the week, and no clear relation 

with month of the year even though february is over-represented. These 

accidents are over-represented between 10 in the morning and noon. 

They tend to occur more frequently inside built-up areas , in contradiction 

to this entire group of single car accidents. They occur primarily on 50 

km/hour roads, administered by city officials. North and South Holland are 

over-represented. Cities with more than 50,000 inhabitants are also over -
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represented, and cities with less than 20,000 inhabitants are underrepre

sented. 

There is no apparent relation with light conditions, yet it is more likely 

that street lights are located in the vicinity. There is also no relation 

with weather conditions, nor the condition of the road surface. Comments 

about the surface itself can not be made due to statistical problems. 

These accidents have a heightened chance of occurring at an intersection, 

and no statement can be made with respect to temporary road conditions. 

There is no relation with alcohol use, sex, or age of the driver. 

It is unclear if there is any relation with location of the vehicle on 

the road while there is a slightly lesser chance of the accident occur

ring on a multi-lane road. Statistical problems hinder statements about 

the vehicles manoeuvre. The vehicle itself has no special chance of 

overturning, and some 'other' type of error is more likely than expected 

to have occurred. 

The CBS manoeuvre variable indicates that the vehicle had a higher chance 

of skidding. 

These accidents are not especially fatal, yet there is fortunately a smal

ler chance that transportation to the hospital would have to be arranged. 

Lighter injuries are more likely than expected. 

Summary 

These accidents are clearly urban and tend to occur inside built -up areas, 

in contradiction to the previous two categories, and tends to be less 

serious in nature. Otherwise, statistical problems makes interpretation 

difficult. 

Cluster AN4 

This cluster is also rather small, containing only 64 cases, and is also 

subject to statistical problems concerning the interpretation. 
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Thursday is over-represented and Sunday is under-represented. The winter 

months, December, January, and February, are all over-represented, and 

(almost) all other months are significantly under-represented. (In fact, 

with only the exception of one case, no accident in this cluster occurred 

between April and November). This accident also tends to primarily occur 

between 7 and 10 o'clock in the morning. The hours between noon and 7 in 

the morning are all under-represented. 

There is no relation with built-up areas, maximum speed limit, or road 

adminstration. There is also no clear relation with the province in which 

the accident occurs, even though South Holland is under-represented. City 

size is also apparently irrelevant . 

These accidents are more likely than expected to occur during daylight as 

opposed to during the dark, and there is no relationship with the presence 

of street lighting. Statistical problems make it difficult to say anything 

anything about weather conditions. However, the road surface is not dry, 

and is unlikely to even be wet. 'Other' conditions predominate, and a 

check of the original variables reveals that 'other' most likely means 

snow or ice in this case. The nature of the road surface itself is irrel

evant. 

The road situation is irrelevant, and temporary road situations are 

equally irrelevant. 

It is less likely that the driver had been drinking, and the driver is 

more likely to be a woman. Age groups between 26 and 40 years of age are 

over-represented. 

The cars' position on the road is not relevant, nor is the manoeuvre 

being implemented . Cars in this cluster are neither more nor less likely 

to overturn than the average single car-no object accident. The driver is 

very likely to have gone into a skid, which is clearly over-represented 

All other accident 'causes' are under -represented . 

Oddly enough, the CBS manoeuvre variable sheds no special insight into 

this cluster of accidents, even though there is a special category for 

single vehicle skidding accidents. The reason for this discrepancy has 

not been resolved . 
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This type of accidents does not distinguish itself in terms of fatalities 

or injuries. 

Summary 

This winter month, morning accident has no other special characteristics 

except that the road surface is likely to be covered with snow or ice. 

The driver, who has not been drinking and is more likely to be a middle

aged woman, apparently skidded on a slippery surface. 
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9. DISCUSSIONS AND CONCLUSIONS 

An evaluation of the results presented in the previous sections, both 

positive and negative, can be grouped under a number of headings: 

procedural, methodological, and substantive. However, before that one 

delves into these considerations, a preliminary remark should be made. 

Namely, the primary goal of this study was to provide a number of traffic 

accident scenarios, by means of data-analytic clustering of traffic ac

cident records. As such, this goal has been achieved (see Appendix III for 

a summary), producing scenarios that are sometimes rather obvious, occa

sionally somewhat vague and, every now and then, even quite surprising. 

(It should be noted that the results mentioned in Appendix III are a list 

of salient accident characteristics which are found to occur more often 

than would be expected with respect to the marginal frequency 

distribution. It would be incorrect for the reader to assume that the 

characteristics listed there occur in most or even many of the accidents 

within a certain accident cluster). 

9.1. Procedural evaluation 

During the course of this study, with increasing experience in inter

preting the results, culling options, making choices, and automating the 

procedure, it became increasingly easy to run an analysis from initial 

data reduction to the production of cross tabulations. With only two or 

three decision points where the researcher is required to intervene, re

quiring no more than 30 minutes of time, it is entirely feasible to make 

an entire analysis run within several hours, assuming that the computer is 

not over loaded. With sufficient computer capacity and an intelligent 

interleaving of activities, an experienced analyst could easily produce 

ten complete analyses per week. Noting that a new VOR accident file is 

only produced yearly, rather extensive analyses of this kind can be easily 

produced within a few months of receipt of a new yearly file. 

Unfortunately, however, there are four rather large bottlenecks limiting 

such an optimistic view (assuming that we would want to continue such 

analyses). 

The first bottleneck has to do with recoding the original file into a 
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consistent form usable by the present statistical software. The SWOV SIDO 

project (Kars, 1990) has made great strides in making the original VOR 

file directly readable by the currently available software (SAS) , however 

this is not sufficient. First of all, HOMALS, which presently has a rather 

poor user interface in any case, is not well integrated into the SAS sys

tem at the SWOV. This makes interpretation a tedious procedure of cross 

referencing variable and category numbers with code books. In the present 

application, one was often forced to compute two or three cross references 

before one could determine the meaning of a specific category code. In 

addition to being time-consuming, this extra complication is not conducive 

to accuracy. Secondly and perhaps more importantly, categories are diffi

cult to code consistently across analyses. This has primarily to do with 

the fact that the distribution of characteristics differs over conflict 

types. For example, the distribution of ages of pedestrians, moped riders, 

riders, and car drivers differ dramatically as does their location on the 

and their manoeuvres. This implies that coding consistently over analyses 

leads to small numbers in many categories, which encourages outliers to 

dominate solutions and requires more computer time . Coding compactly per 

analysis to avoid this problem then often leads to non-uniform codings 

over analyses, which gives rise to the problems mentioned in the previous 

point. 

The second bottleneck concerns the problem of striving for procedural 

consistency over analyses. It occurred regularly that a problem was detec

ted on, for example, the analysis of the third conflict type, and to re

main consistent, it's correction had also to be applied on the preceding 

two analyses. This phenomenon resulted in having to make several unplan

ned passes through preceding analyses. This required time which had to be 

debited against other activities, such as interpretation and write-up. 

Some agreement between researchers concerning which effects should be 

viewed as substantial and which as artifactual could help to alleviate 

this problem. 

A third bottleneck concerns interpretation. Since each analysis involved 

about 30 variables and generated about 4 accident types, it is clear that 

several days can be invested in considering the outcome of an analysis 

that only takes a few hours to run. There is no clear way to circumvent 

this problem . 
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A fourth problem involves presentation. This researcher would have been 

satisfied with describing the HOMALS dimensions (spatially), and then 

describing the relation between these dimensions and the discriminant 

functions which separated the found clusters. Alternatively, a logit 

analysis of the relation between the original variables and the clusters 

would also have been satisfactory. Nevertheless, it was felt that describ

ing the clusters by means of a number of cross tabulations would make the 

result more accessible for many. Unfortunately, with six analyses and 

about 30 variables per analysis, this would mean presenting about 180 

cross tables, which can't be easily viewed as a compact solution to the 

problem. (It is interesting to point out that the results presented here 

are actually a condensation of 2610 original cross tabulations!) The 

present 'solution' of describing all of the accident types verbally (and 

presenting a selection of cross tables for illustration) can make the 

results more accessible to others, yet can hardly be described as a 

rigorous style of presentation. This problem has to be solved if there is 

to be any hope of a wide spread use of this kind of multivariate techno

logy for this type of problem. 

9.2. Methodological evaluation 

Assuming that the problems mentioned in the previous section (e.g., 

consistency, choice of dimensionality, determining something is substan

tial or artifactual, manner of presentation, etc.) didn't exist or were 

solved, one could still concern oneself with whether the data reduction 

methodology was satisfactory or whether it could (and should) be improved. 

In the first place, it is clear that the procedure followed (first optimal 

scaling via HOMALS and then explicitly clustering via a clustering tech

nique) is a large improvement on previous applications where HOMALS object 

score plots were only 'eye-balled' in order to detect distinct clusters 

of objects (accidents). (Actually, most applications only utilize the 

copious presentation of cross tabulations). As such, the methodology pre

sented here (or some improvement thereof) should be utilized when approp

riate. 

A second point concerns the choice of HOMALS (as a scaling technique) and 

hierarchal Centroid cluster analysis (as a clustering technique) in the 
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place of other similar but alternative techniques . (This author recently 

learned of the existence of the GROUPALS algorithm (Van Buren & Heiser, 

1989) which could accomplish these two steps simultaneously). It would 

be surprising, if one looked long and hard enough, if the present choice 

of algorithms and parameters turned out to be optimal (in the sense of 

cluster size and intepretability). Even so, such a search could easily 

demand a mUltiple of the resources invested in this initial application, 

unless one is lucky or more able. 

More interesting is the possibility of using other algorithms which offer 

greater possibilities in deriving groups of objects. For example, the 

technique used here, unless otherwise explicitly determined, only consid

ers relations between pairs of variables. It is easily conceivable that 

the really interesting clusters can only be discovered if one also con

sider the higher order interactions between variables. But how does one 

know which interactions are interesting? 

This problem is hardly trivial due to the combinatorial explosion. 

Another example is that, in the previous analyses, it occurred repeatedly 

that the distinction between day and night and between inside and outside 

built-up areas played an important role. While these two distinctions may 

be quite important theoretically, it is also possible that they achieved 

such a pervasive role because variables pertaining to these distinctions 

were sampled more often than we would wish. For illustration, infrastruc ' 

tural characteristics are important for describing an accident, but they 

are also rather permanent and easily measurable. Now, if we measured 20 

infrastructural variables and one behavioral variable, then we shouldn't 

be surprised that infrastructural aspects dominate an analysis. In order 

to alleviate this 'artificial' dominance of some groups of variables, one 

could proceed to partition variables into a priori groups and allow each 

group a potentially equal 'vote' in the final classification. Of course, 

such a partitioning requires some kind of priori argumentation. 

These two aspects have a tendency to oppose each other: modularity 

decreases interactions while considering higher-order interactions in

creases interactions . 

There are a number of algorithms and combinations of algorithms which are 
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capable of addressing one or both of these two aspects: one thinks of 

OVERALS (Verdegaal, 1986), genetic learning (Holland et al., 1986), 

modular competitive learning (Murre et al., 1989), etc. Use of these 

algorithms introduces an extra piece of subjectiveness, namely choosing an 

appro- priate architecture and loss function, yet this is unavoidable. 

Furthermore, to avoid committing the resources demanded of a systematic 

search of solution spaces, one would have to make a number of educated 

guesses. Nevertheless, it would be quite interesting to note whether 

different procedures could illuminate different and interesting aspects 

of the data set in question. 

9.3. Substantial evaluation 

Finally, one could ask whether the previous exercise achieved any new 

and/or useful results. This question isn't easy to answer. 

A Kuhnian answer could be that the results are useful if colleagues agree 

that they are useful. A pragmatic corollary could be that the results are 

useful if colleagues actually use the results. 

Aside from other considerations, at least five factors could inhibit dis

semination and use of these findings. These factors could be designated 

as: 

- classical conceptions of categorization; 

- context-sensitivity; 

- theoretical congruence; 

the amount of experience with the phenomenon in question ; 

and 

- presentation technology. 

While the present report is not the appropriate place for a detailed 

discussion of these four points, we will nevertheless elucidate them in 

passing . 

• Class~al conceptions of categorization encompass the idea that cate 

gories or concepts consists of defining as well as incidental features. 

Once we know which characteristics define something, then we 'understand' 

what that something is. Unfortunately for this viewpoint, modern philo

sophers and psychologists are more likely to conclude that concepts are 

polythemic and probabilistic. Lay people also seem likely to believe that 
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defining characteristics exist. only no one seems to be able to point them 

out. as Socrates enjoyed demonstrating. 

The typology derived in this study is typically polythemic and probabilis 

stic . 

• Many modern theorists point out that typologies and taxonomies are 

mainly useful in terms of the goals which they serve (or the context in 

which they are placed). (Thus. if one is interested in alcohol-related 

accidents, the universe of accidents can be more or less divided into two 

major categories). This position certainly contains a great deal of truth. 

and is certainly supported by some psychological research. Even so, a 

number of widely accepted, non-goal directed taxonomies comes easily to 

mind, e.g .• the phy10genetic tree . Theory driven taxonomies can be immen

sely powerful. yet this presupposes the existence of a powerful theory. 

One could easily suspect no such general theory exists for the traffic 

safety problem . Objections to a more or less data-driven typology, su~h 

as the one presented here. and the dearth of theory driven alternatives. 

could serve to make this more (painfully) clear. 

• Acceptance of a new scheme. theory. typology, or whatever is facilitated 

by congruence with what is known (implicitly or explicitly) by the 

research community. It would be interesting to know which shortcomings of 

the typology presented above. aside from those already presented. would be 

pointed out by other researchers. as well as whether researchers are cap

able of agreeing on any c1assificatory strategy whatsoever. 

• Direct experience with many individual cases of a phenomenon may 

facilitate the ability to identify classes. Most researchers using cross 

tables, on the other hand, rarely ever see a complete accident descrip

tion. 

• Poor presentation leads to poor retention and understanding. The 

present presentation certainly leaves a great deal to be desired. and it 

not clear which presentation form would be more easily understandable by 

researchers and policy makers. 

In addition to the preceding. rather general, arguments one could ask 

whether analyses was able to achieve some interesting results . 

In the first place. a number of useful, albeit not necessarily surprising, 

distinctions were found. E.g . , contrasts between urban and rural roads, 

young and old road users, daytime and nighttime accidents, and inter-
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section and non-intersection (and their corresponding manoeuvres) acci

dents were quite often found. In fact, it would have been rather surpris

ing ex post facto (noting the composition of the variables included in the 

analyses) if the analyses had not highlighted the importance of infra

structure, diurnal and seasonal patterns, demographics, and patterns of 

mobility . 

Unfortunately, a number of possible distinctions turned out to be rather 

fuzzy, and could only be (rather incompletely) inferred. The type and 

function of the road itself is a case in point. (Other researchers are 

also well aware of this point (OECD, 1988) In addition, the relative 

dearth of behavioral variables is a cause for concern. 

Secondly, a number of more or less well-known accident scenarios were also 

detected by this analysis. A case in point is the young child mid-block 

dart-out. (Unfortunately, this scenario was somewhat blurred due to 

recoding of the street-light variable, which originally functioned as a 

lynch-pin emphasizing the day-night distinction. The de-emphasis of this 

distinction lead some merging of the young child and the nighttime adult 

mid-block dart-out mentioned in a preliminary study (Gundy, 1989). 

Third of all, a number of surprises occurred. Namely, the archetypal 

alcohol accident is the young male, single moving automobile, rural, 

nighttime, run-off-the-road-in-a-curve type of accident in which a tree 

is involved · While the marginal frequencies indicate that single-moving

automobile type of accident indeed frequently involves alcohol use, the 

situation is clearly more complex. When the vehicle collides with another 

object, alcohol use is clearly over-represented in a cluster involving a 

more urban, bad weather, type of accident. When the vehicle doesn't strike 

anything (such as driving into a ditch), the more classical stereotype of 

the alcohol-involved accident is obtained (with the exception that no tree 

is involved). The classical rural, runoff-the-road on a curve into a tree 

type of accident tends to occur more frequently during the daytime, and 

is alcohol-under-involved! 

It is unknown whether this unexpected finding is due to: 

- the probabilistic character of the analysis method (i.e., we could have 

exactly defined the archetypal alcohol accident and seen whether alcohol 

use was indeed over- or even frequently involved); 

- an artifact of police bias in reporting alcohol involvement; 
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or 

- an actual reflection of Dutch population density and infrastructural 

characteristics. 

This last possibility is especially intriguing. 

A fourth point should be made. Namely, it was rather disappointing to find 

that almost all of the preceding analyses generated a large, dominant 

first cluster which often included more than 50% of the accidents within 

it's analyzed conflict type. This could force us to the conclusion that 

the variety of the analyzed variables was not sufficient to achieve a more 

subtle and interesting differentiation. Another conclusion could be that 

accidents, for the most part, are actually quite similar at this level of 

analysis. These alternatives are not contradictory. 

Besides using other analysis techniques, another option is possible. 

Namely, the clustering technique used is a hierarchal technique, and the 

clusters described here are at a certain, high level in that hierarchy. 

One could conceivably describe the more numerous clusters lower in that 

hierarchy . That was not done in the present analysis due to the increasing 

burden of description (and problems with even smaller numbers). 

Nevertheless, one could choose to pursue the possibility of making finer 

distinctions within the largest branch of that hierarchal tree. 

In conclusion, this study achieves what it was originally intended to do: 

produce a quick and dirty distinction between accident types that may be 

serve as a reference guide to orient further, in situ, research. Further

more, it tends to emphasize not only more or less self-evident distinc

tions, e.g., that different types of manoeuvres are made on intersections 

as opposed to straight road sections, but also more general abstractions. 

For example, one could consider age-relevant differences in mobility 

patterns or the urban-rural distinction, which is much broader than only 

that of inside versus outside built up areas. 

Of course, it is an open question whether or not these results are genera 

lizable over the years, over other countries, or over other accident files 

containing other variables or accidents sampled in another way. Even so, 

a number of patterns detected here could be said to reflect (some) struc

tural and enduring characteristics of the Dutch road system as well as 

road user behaviour. As such, these results are clearly neither chimerica l 

nor irrelevant. 
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Whether these findings are sufficiently complete, clear, and imperative 

to enjoy wide-spread acceptance, is another question entirely. In it's 

most strict form, this author believes that the answer to this question 

is negative. E.g., the VOR accident file does not include many relevant 

accident variables, such as seat belt use, and therefore the present ana 

lyses necessarily neglect many important issues. It is nevertheless felt 

that, the obvious shortcomings aside, the major value of this study could 

be to stimulate discussion concerning major theoretical and structural 

agreements and discrepancies in the ways that researchers and policy 

makers think about traffic accidents. In other words, a confrontation 

between a (more or less) purely data-driven accident typology and the 

often (more or less) implicit theories about traffic accidents could lead 

to an improved theory-driven typology. While the determination and recon

ciliation of the results of such a confrontation is beyond the scope of 

this study, it is felt that such an exercise is to everyone's benefit. 
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Table 6. Chi2 -va1ues for the cross-tabulations of cluster numbers versus 

their original variables for single auto-no object accidents (N = 851) 



Variable Name 

Day of the week 
Month 
Hour of the day 
Built-up area 
Maximum speed 
Road authority 
Type of road section 
Unusual road situation 
Temporary road situation 
Light conditions 
Street light present 
Weather 
Condition road surface 
Type road surface 
CBS manoeuvre 
Province 
City size 
Number of dead 
Number of hospital injured 
Number of non-hospital 
injured 
Number of unknown injured 
Driver's alcohol use 
Driver's position 
Driver's manoeuvre 
Location contact on car 
Driver's blame 
Driver's sex 
Driver's age 
Bicyclist's alcohol use 
Bicyclist's position 
Bicyclist's manoeuvre 
Location contact on 
bicycle 
Bicyclist's blame 
Bicyclist's sex 
Bicyclist's age 

Chi2 D.f. 

72.6 18 
294.7 33 
362.9 51 
4476.0 3 
4597.6 9 
864.5 9 
1190.5 12 
689.2 12 
6.0 3 
353.3 6 
450.3 3 
167.5 6 
188.3 6 
203.9 9 
2197.5 42 
307.2 33 
1019.5 15 
130.6 3 
265.8* 6 
304.0 6 

16.0* 6 
99.3 9 
1050.6* 27 
3184.0 15 
672.3 21 
5219.7 24 
7.0 3 
62.5 36 
41.1* 9 
501. 7 21 
1574.9 21 
659.6 9 

4158.2 18 
122.2 3 
1266.1 48 

Prob 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.110 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.014 
0.000 
0.000 
0.000 
0.000 
0.000 
0.072 
0.004 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
o .000 

#Missing 

496 
496 
525 
496 
515 
496 
500 
496 
496 
498 
528 
539 
542 
539 
496 
496 
496 
496 
496 
496 

496 
496 
552 
498 
501 
519 
538 
577 
496 
750?? 
498 
499 

496 
496 
509 

* More than 25% of the table cells have an expected value less than five . 
These chi2-values are suspect. 
? A coding error incorrectly eliminated a number of cases . 

Table 1 . Chi2-values for the cross -tabulations of cluster numbers versus 
their original variables for auto -bicycle accidents (N = 6333) 



Variable Name 

Day of the week 
Month 
Hour of the day 
Built-up area 
Maximum speed 
Road authority 
Type of road section 
Unusual road situation 
Temporary road situation 
Light conditions 
Street light present 
Weather 
Condition road surface 
Type road surface 
CBS manoeuvre 
Province 
City size 
Number of dead 
Number of hospital injured 
Number of non-hospital 
injured 
Number of unknown injured 
Driver's alcohol use 
Driver's position 
Driver's manoeuvre 
Location contact on car 
Driver's blame 
Driver's sex 
Driver's age 
Moped rider's alcohol use 
Moped rider's position 
Moped rider's manoeuvre 
Location contact on 
moped rider 
Moped rider's blame 
Moped rider's sex 
Moped rider's age 

80.3 
114.7 
190.3 
4395.4 
4440.9 
1209.4 
1900.0 
1528.5 
4.6 
37.7 
469.0 
43.0 
17.7 
385.4 
3471. 0 
270.2 
1029.0 
160.7* 
199.1 
187.0 

10.5 
57.5 
1948.8 
4659.8 
1486.5 
5741. 3 
18.4 
138.2 
54.7 
2120.5 
1380 . 0 
401.8 

5469.6 
22.3 
208.0 

D.f. 

24 
44 
68 
4 
12 
12 
16 
16 
4 
8 
4 
8 
4 
12 
64 
44 
20 
4 
8 
8 

8 
12 
16 
32 
32 
24 
4 
48 
12 
32 
24 
12 

32 
4 
44 

Prob 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.330 
0.000 
0.000 
0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.232 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

#Missing 

209 
209 
246 
209 
237 
209 
212 
209 
209 
211 
224 
250 
257 
252 
209 
209 
209 
209 
209 
209 

209 
209 
256 
209 
213 
210 
229 
245 
209 
285 
211 
211 

209 
212 
217 

* More than 25% of the table cells have an expected value less than five. 
These chi2-va1ues are suspect. 

Table 2. Chi2-va1ues for the cross-tabulations of cluster numbers versus 
their original variables for auto-moped accidents (N = 6263) 



Variable Name 

Day of the week 
Month 
Hour of the day 
Built-up area 
Maximum speed 
Road authority 
Type of road section 
Unusual road situation 
Temporary road situatio~ 
Light conditions 
Street light present 
Weather 
Condition road surface 
Type road surface 
CBS manoeuvre 
Province 
City size 
Number of dead 
Number of hospital injured 
Number of non-hospital 
injured 
Number of unknown injured 
Driver's alcohol use 
Driver's position 
Driver's manoeuvre 
Location contact on car 
Driver's blame 
Driver's sex 
Driver's age 
Pedestrian's alcohol use 
Pedestrian's position 
Pedestrian's manoeuvre 
Location contact on 
pedestrian 
Pedestrian's blame 
Pedestrian's sex 
Pedestrian's age 

Chi2 D.f. 

61.1 18 
93.1 33 
253.5 45 
2359.8 3 
2298.0* 9 
467.4 9 
741.4 12 
1832.1* 15 
14.1* 3 
101. 7 6 
251. 5 3 
51. 3* 6 
95.1* 6 
140.4* 6 
3438.4 21 
135.8* 33 
362.9 15 
52.0 3 
39.9 3 
59.1* 6 

2.6 3 
5179.7* 9 
229.8* 9 
587.6* 15 
347.5* 18 
2570.2* 18 
3.46 3 
62.3 36 
45.2 6 
3458.8 21 
1719.3 15 
not used 

3034.7 15 
43.2 3 
463.1 33 

Prob 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.003 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.464 
0.000 
0.000 
0.000 
0.000 
0.000 
0.326 
0.004 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

#Missing 

211 
211 
238 
211 
223 
211 
213 
211 
211 
212 
227 
243 
242 
246 
211 
211 
211 
211 
211 
211 

211 
211 
234 
214 
220 
213 
234 
259 
211 
229 
211 

213 
212 
232 

* More than 25% of the table cells have an expected value less than five. 
These chi2-values are suspect. 

Table 3. Chi 2-values for the cross-tabulations of cluster numbers versus 
their original variables for auto-pedestrian accidents (N = 2900) . 



Variable Name Chi2 D.f. Prob #Missing 

Day of the week 116.8 24 0.000 387 
Month 117.4 44 0.000 387 
Hour of the day 655.4 68 0.000 405 
Built-up area 3326 . 8 4 0.000 387 
Maximum speed 3308.4 12 0.000 399 
Road authority 1292 . 2 12 0.000 387 
Type of road section 1552.7 16 0.000 391 
Unusual road situation 100.6 8 0.000 387 
Temporary road stiuation 12.3 4 0 . 015 387 
Light conditions 546.8 8 0.000 288 
Street light present 1327.0 4 0.000 398 
Weather 202 . 1 8 0.000 404 
Condition road surface 194.3 8 0 .000 403 
Type road surface 291.2 8 0.000 402 
CBS manoeuvre 5058.7* 55 0.000 387 
Province 537.0 44 0 . 000 387 
City size 1337.1 20 0.000 387 
Number of dead 148.8* 8 0.000 387 
Number of hospital injured 276.7* 28(! ) 0.000 387 
Number of non-hospital 129.4 12 0.000 387 
injured 
Number of unknown injured 8.8 8 0.360 387 
First driver's alcohol use 495.2 8 0 . 000 466 
First driver's position 719.4 20 0.000 456 
First driver's manoeuvre 807 . 8 28 0.000 387 
Location contact on first 625.8 28 0.000 496 
car 
First driver's blame 5375.7 28 0.000 388 
First driver's sex 35.3 4 0.000 394 
First driver's age 302.8 48 0.000 405 
Second driver's alcohol use 420.3* 12 0.000 480 
Second driver's position 235.8 8 0.000 413 
Second driver's manoeuvre 3199.5 16 0.000 432 
Location contact on second 3848.0 28 0.000 392 
car 
Second driver's blame 338.0 4 0.000 387 
Second driver's sex 6.9 4 0.142 390 
Second driver's age 133.3 48 0.000 396 

* More than 25% of the table cells have an expected value less than five . 
These chi2 ·va1ues are suspect. 

Table 4. Chi2 'values for the cross-tabulations of cluster numbers versus 
their original variables for auto-auto accidents (N = 4655). 



Variable Name Chi 2 D.f . Prob #Missing 

Day of the week 21.4 12 0.044 203 
Month 52.2 22 0.000 203 
Hour of the day 201.6 46 0.000 232 
Built-up area 2321.1 2 0.000 203 
Maximum speed 3868.4 6 0.000 211 
Road authori·ty 1229.9 6 0.000 203 
Type of road section 311 . 2 6 0.000 208 
Unusual road situation 36.8 8 0.000 203 
Temporary road situation 12.5 2 0.002 203 
Light conditions 124 . 6 4 0.000 205 
Street light present 725.6 2 0.000 216 
Weather 41. 9 6 0.000 231 
Condition road surface 24.2 4 0.000 226 
Type road surface 281. 9 4 0.000 218 
CBS manoeuvre 1475.5 16 0.000 203 
Province 418 . 7 22 0.000 203 
City size 728.7 10 0.000 203 
Number of dead 81.5 4 0 . 000 203 
Number of hospital injured 93.9 4 0.000 203 
Number of non-hospital 104.1 4 0.000 203 
injured 
Number of unknown injured 37.9 4 0.000 203 
Driver's alcohol use 108.7 6 0.000 203 
Driver's position 1726.5* 12 0.000 208 
Driver's manoeuvre 287.1 10 0.000 214 
Location contact on car 159.8 14 0.000 209 
Driver's blame 122 . 2 14 0.000 210 
Driver's sex 3 . 99 2 0.136 205 
Driver's age 59.7 26 0.004 211 
Type of object 1031. 5* 14 0.000 203 
Location of object 2845.1 18 0.000 208 

* More than 25% of the table cells have an expected value less than five. 
These chi2-va1ues are suspect. 

Table 5. Chi2-values for the cross-tabulations of cluster numbers versus 
their original variables for single auto-object accidents (N = 3162) 



Variable Name 

Day of the week 
Month 
Hour of the day 
Built-up area 
Maximum speed 
Road authority 
Type of road section 
Unusual road situation 
Temporary road situation 
Light conditions 
Street light present 
Weather 
Condition road surface 
Type road surface 
CBS manoeuvre 
Province 
City size 
Number of dead 
Number of hospital injured 
Number of non-hospital 
injured 
Number of unknown injured 
Driver's alcohol use 
Driver's position 
Driver's manoeuvre 
Location contact on car 
Driver's blame 
Driver's sex 
Driver's age 
Type of object 
Location of object 

D.f. 

68.0 18 
234.3 33 
396.6 15 
508.8 3 
760.5 9 
29l. 4 9 
179.6 6 
not used 
5l. 0* 3 
129.5 6 
57.7 3 
60.8* 9 
563.3 6 
25.0* 6 
130.4 12 
112.6* 33 
144.5 15 
8.1* 3 
25.0 6 
17.6 6 

4.3* 6 
8l. 9 9 
315.6* 12 
107.3* 12 
37.7 3 
336.9 15 
73.8 3 
44.6 24 
not applicable 
not applicable 

Prob 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.044 
0.000 
0.007 

0.633 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.007 

#Missing 

22 
22 
29 
22 
23 
22 
22 

22 
22 
27 
33 
28 
28 
27 
22 
22 
22 
22 
22 

22 
22 
22 
23 
22 
22 
24 
25 

* More than 25% of the table cells have an expected value less than five. 
These chi2-values are suspect. 

Table 6. Chi 2 ·values for the cross-tabulations of cluster numbers versus 
their original variables for single auto-no object accidents (N = 851). 
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APPENDIX I. DESCRIPTION OF THE ACCIDENT MANOEUVRES (SOURCE: CBS) 



Ongevallenmanoeuvres 

Omsehrijving van de ongevallenmanoeuvres 

Hoo'~ ' Manoeu· Omsennlvtng 
9 'oe:> vre 

2 

3 

4 

5 

a 

Bo/smgen /ussen voerruigen op dezeltde weg In dezelfde rich/ing 
londer alslaan 

111 
121 
122 

131 
132 
133 
134 
141 
142 
151 
161 
162 
199 

Kop/s:aart b01S ng 1'1 101 verkeer 
Kop Is laarl bOl5l'1g mel remmend voer:u 9 
Kop 'S'aarl b01Sln9 mel Sh \; laard 01 voorgesoneerd 
voerl l.lg 
Bo ISlng bl'I' lI'nks n I'a en 
B01S n g bll reenlS Inhalen 
BOlslng bll dubbel nhalen 
SChamobolslng 
BOl5lng bif veranderen van ,!slrook naar Inks 
Botslng bll veranderen van r l)SlrooK naar rech!s 
BO!51ng me! voert 1.1 9. da! opr:ek! van reenter wegzllde 
Bo!s rng met invoegend vaenulg b lj ooorgaand verkeer 
BOlslng me! ulIVoegend voenu 9 b II doorgaand verkeer 
Overge botslngen blrnen 1'ooldgroep 1 

Bo/smgen /ussen voerrulgen op dezelfde weg m /egenges/elde 
richrmg lender alslaan 

211 
212 

213 

22-, 
231 
241 
299 

Fronlale bots ng zonder nfstrockverandenng 
Fronta'a botsng mel r lslroo~veranderng van een 
voarru '9 
FrONa'a botshg met r \'strookveranderng van belee 
voertl.: Igen 
SCha:npbotSlng 
BOlslng b i' nvoegen vanu { st lStand 
BOISlng bl) nvoegen van ooorgaand verkeer 
Overlge botslngen :, .nnen hoo'ogroeo 2 

Bo/smgen russen voerrUlgen op dezelf:Ja weg m dezelfde rich/lng 
mel alslaan 

31 I Rechtsalslaand voenUlg worot van achleren 
aangereden 

312 Recnlsalslaand voen u9 wordl OPZI aangereden 
3 I 3 80lslng van !Wee rec l'(sals aande voertu gen 
321 L,nksatsaand voerrug word: van ac~:eren 

aangereden 
322 Llnksatslaand voer!", 9 wordt ooz , aargereden 
323 80ls:ng van !Wee Inksals laance voer:;, gel", 
331 Bots,ng van kerende voerrJ gen mel voer:. gUll 

deze ~ce ncnllng 
399 Over ge bOlslrgen onnen noolcgroeo 3 

Bots ngen tussan voertUlgen op de::ellae weg m tegengestelde 
flent ng met alslaan 

4 l' 801Slng van Irksals \lano met recnlooorgaano voertu 9 
42 I 80lslrg van reentsalslaard ;r&1 recrlooorgaano 

voertulg 
43 I 80lSlng van !Wee a'.slaande vee'tu 'gen 
44 I 80t5;1I blj omkeren voor 'ege"'oet~o""'enc voeru IQ 
451 80:s;ng mel dwars oversteKend voen ug 
499 Ove":;le bots ngen olnnen nooiogroe:> 4 

Bats n gen russen voerrUlgen op krUlsende we;!!n cl u (fI/ . londer 
ats'.aan 

511 
512 

5 3 

521 

531 
599 

80ls rng van !Wee rechldoorgaanoe '/oenu >;;en 
Bot5ng van reentdoorgaano voert :.! g mel rem,., end 
voertuog 
80ts (lg van rec~tooorgaand voertu IQ "1el s: ,staan 0 
voertug 
80lsng van rech:ooorgaanoe voertl.'gen met 
ro)StrOOKveranO&r rog van een ot be'Oe voer :~ gen 
80ls n g met l!l! n 00 bcwaa~!e 01 o"oewaa~:e overweg 
Overrge bOlsngen bnne<1 hoofcgroeo 5 

Omschrljving van da ongavaUanmanoeuvras 

Hoold- Manoeu- Omschrl,vlng 
groep vre 

6 

7 

Bo/srngen /ussen voerlulgen op kruisende wegen 01 ultn I m el 
alslaan 

61 I 80tslng blj' alslaan "'-ar rech!s vaor van lin ks komenc 
voertulg 

621 80tslng blj' alslaan ",-ar reeh!s vaor van r~nts 
komend voerrug 

63 I Botsing blj' alslaan naar lit'4(s voor van rechts ~mend 
voertulg 

64 I Botslng blj als &an naar links voor van I'nks komend 
vaenulg 

651 Botsing blj als aan naar rechts vao r van reen:s 
komend voerru g, dat inks als liat 

699 Ovenge botslngen b I1nen hoofdgroep 6 

BOIslngen /Ussen een njdend voerllJlg en een geparkeerd lfilertulg 

711 

721 

731 

732 

741 

799 

80tslng met ean op dezeo'lde weg geparkeerd 
voenuog, van acnteren 
80tsI'ng met ean op deze fde wag geparkeard 
voenulg. van voren 
80tslng met ean op Io'nker krulsende wag geparkeard 
voertulg 
80tslng met ean op rectller krulsende wag 
geparkeerd voertUlg 
Bots:ng met geparkeerd voerrulg, waarvan ean po~lBr 
wordt geopend (alle SIlUatleS) 
Overlge bolSlngen blnnen hoofdgroep 7 

8 SO(Slngen /Ussen een riidend voerlUJg en een voe/ganger 

9 

o 

81 
812 
813 
821 
822 
823 
831 
832 
841 
85 1 
861 
871 

899 

Op een voetganger50versleakplaalS. zebra 
0:1 een voetgange~soversteakplaats, gean zebra 
8 , &en bushalte 01 trarnhalte 
Met voetganger, die achler een obiect vandaan kem! 
Met voetganger. die plotsel ng oversteakt 
Met voetganger. die op andere wijze oversteekt 
Met voetganger, die shlstaat op de weg 
Met voetganger. ole speall op de weg 
Met voelganger. de op de n!Weg loopt 
Met voetganger, d is op het lietspad boPt 
Met voetganger op !rOIlOIl 
Ma! voelganger op bewaakte 0 l onbewaakte overweg 
coor Iren 
C l enge b01S nge~ b n her hooldg /t)ep 8 

Borsmgen Iussen een ni'dend voer/ug en een voorwerp 01 dler 

91 I Met boom. hek. ':lUIS enz , lnks 0 I red'1ts van de wag 
912 Me! Iochtmast 01 lantaarnpaa f. Inks 01 rectus van oe 

weg 
913 Met verkeersbord . Irks cl rachtS van de weg 
921 Met verkeerszull 01 verKeersbord op vluchtl1euvel 
931 Met vangraol 01 berrrbeve l'g ng . Inks . rectus 01 

m;dden van de weg 
94 I Met overstekend 0 er 
95 I Me! 105 voorwero op 01 langs de wag 
952 Metanderongeval 
990 Ovenge botslngen 

Eenzl/dlge verkeersongevallen 

0 11 Voertu 9 bloih op de weg. s lppen 
021 Voertug raakt van de weg at 00 een reehte weg 
022 Voertu 9 ra~t van oe weg al (I 01 na een bacht 
03 I Voenu 9 raallt van de wag a f op kruls ng . bll nr ( enz ' 
04 I Voertulg 'aakt van de weg a I n toel water 
042 Voertu IQ raakt van de weg a! n greppel 01 s bot 
099 Over'ge eenz '):!lge ongevalen 



Ongevallenmanoeuvres 

1. botslngen tussan voaftulgen op dezelfde wag in dezelfd ~erlchtlng zonder afslaan 
111 121 122 131 132 133 134 

141 142 151 161 162 199 

2. botslngen tussan voertulgen op deze fda weg In tegangestelda rlchtlng zcndar afslaan 
211 212 213 221 231 241 299 

3. botslngen tussen voertulgen op dezelfde weg In delelfde richtlng met afslaan 
311 312 313 321 322 323 

-:. -:1 _J=-::J= ::!= 

4. botslngen tussen voertuigen op 4Izelfde weg In tegengestelde rlchtlng met afslaan 
411 421 431 441 451 499 

--1 - -. - -=rt- =:J - _ I - ====== 
5. botslngen tussen voertuigen op krulsende wegen of uitrit londer afslaan 

511 512 513 521 531 599 

~ t - ~ 14 -- ~ f J.f ~I ________ ~_I-
6. botslngen tussen voartulgen op krulsende wegen of uitrit mat afslaan 

611 621 631 641 651 699 

7. botsingen tussen een rlldend voartulg en ean gaparkeerd voertuig 
711 721 731 732 741 799 - ,- ===== _ -J- _ -. - --". A--

8. botslngen tussen een riJdand voertulg en een voetganger 
811 812 813 821 822 

====== =- ~-

-9= -+'1' -.~ ... +t - • • --,..--

841 851 861 871 899 ----
~I. - .... - ---.. .-.. ~ 

~ 

9. botslngen tussen een rijdend voertuig en een voorwerp of dier 
911 912 913 921 931 

Q • ====== 
~ ...... .. .. 

Q 

O. eenliidige verkeet'songevallen 
011 021 022 031 041 

~,! === I ~ --... 
-- 'W· 

voor bescnr1lvlng lie blz .8 . 

823 

~--

941 

11 -' .. 
042 

331 

831 

-

951 

-
099 

) 

~~ 

o 

399 

832 
.,. 

- + 

- o • 
990 

9 





APPENDIX 11. EXAMPLES OF CLUSTER FEATURES 



AUTO-BICYCLE ACCIDENTS 1982 

TABLE OF CLUSTER BY MAfSNELH 
CLUSTERCCLUS7ERNR) MAXSNElHCMA~.5NElHEID) 

FF'EQl IEtlCY I 
EXPECTED 1 
DEVIATION ! 
CE':'L CHI': I 

PEE'CENT I 
n 'O~ F'CT / 
COL peT 1 
CUM COL ~~ I = < 50\.:. r .j 7 0 li. Pl I 8 0 - 9 0 k Pl 1 1 0 0 k Pl 1 TOT A L ---------- '+--------+--------+--------+--------+ CL U 5 TEn' 1 / 69 1 1 9 I 511 1 11 1 61 Zl 

/ 541.4 / 10.3 / 57. 1 1 1.2 I 
I -412.4 1 8.7 ; 453.9 1 9.8 I 
/412.223/7.4088/3604.86184.06811 
I 1.1q / 0.3] I. 8.78 / 0.19 1 10.48 
I 11.311 3.11/ 83.771 1.801 
," 1 .:3 4 1 1 9 • 3 q l. 9:} • 76 1 1 00 • 00 I 
I 1.34 / 19.3Q I 93.76 I 100.00 1 10.48 ----------r--------+--------+--------+--------+ 

ell.'STE:;' 2! 1679 I 21 I 51 0 I 1705 
; 1513.3 I 28.~ I 159.7 1 3.2 1 
I 165.7 1 -7.7 1 -154.7 I -3.2 I 
118.13]~ 12.0749': 1.149.872 13.22362 I 
1 28.86 I 0.36 I 0.09' 0.00 I 29.31 
/ 98.48 I 1.23 I 0.29 I ,0.00 I 
/ 32.51 / 21.43 / 0.92 / 0.00 I 
/ 33.85 I 40.82 / 94.68 I 100.00 I 39.79 ----------T--------+--------+--------+--------+ 

!,:L -" ' ~-;' c:;:: , :3 I 2983 / 54 / 13 I 0 I 30se-
I 2707.2 1 51.4 / 285.7 I 5.8 I 
I 275.8 1 2.6 / -272.7 I -5.8 I 
I' 2 5 . 1 052 I 0 • 1:3 4 1 2 I 260 • 3 / 5 • 76659 I 
.: 51.27 I O.Q3 I 0.22 I 0.00 I 52.42 

97.80 I 1.77 / 0.43 / 0.00 I 
57.77 I 55.10 I 2.39 1 0.00 I 
91.62 1 95.Q2 1 97.06' 100.00 I 92.21 

- - ' ---- - ---~--------+-- ------+--------+--------+ 
CL !JS T ER 4 1 433 1 4 1 1 6 , 0 1 453 

1 402.1 1 7.6 1 42.4 I 0.9 I 
1 30.9 1 -3.6 1 -26.4 I -0.9 I 
12.37801 11.72732 116.4675 10.85648 I 
1 7.44 1 0.07 1 0.28 I 0.00 1 7.79 
I 95.58 / 0.88 1 3.53 1 0.00 I 
", 8.381 4.08 1 2.941 0.00 I 
; 19 ~.OO I 10C.O~ / 100.00 I 100.00 I 100.00 ----------+--------t--------t--------+--------+ 

T C,T to L 5 1 64 9 8 545 11 58 1 8 
88.76 1.68 9.37 0.19 100.00 

FREGUENCY MISSING' = 515 

STATISTICS FOR TA~LE OF CLUSTER BY MAXSNELH 

5'1 A T I 5'1 I (. DF VALUE PROE' 
---------- -- ---------- ---- ----------------------------
CH I -S'QUA!; E 
LIKE~IHO~D RATIO CHI-SQUARE 
MAUTEL-rlA~~SZEL ChI-S~0ARE 
F'HI 
CONTI~G£NCY COEFFICIE~T 
CRAME~'S V 

EFFECin'E SAMPLE SIZE = 5818 
F~E~UEN : r MISSING = 5!5 

9 4597.600 
9 2860.475 
1 2039.623 

0.889 
0.664 
0.513 

0.000 
0.000 
0.000 



AUTO-BICYCLE ACCIDENTS 1982 

TABLE OF CLUSTER BY WEGSITUA 
CLUSTERCCLUSTEPNR) WEGSITUACWEGSITUATIE) 

FF:E0UENC " 
EXFECTED 
DEVIATImJ 
eEL:..':' CHI2 

PEF:C'ENT 
ROW PC1 
COL peT 
CU!'1 cc.::. !. 

1 
I 
1 
I 
1 
1 
1 
1 t"':-C rrl~ 1..t11t. I" '\.11 S in::; li,' Y I.; ru i I v~r'k ':-€-I'" s 1 b,:.c ht 
1 ... ; ' ,. - ( S 1 r I; 1 pIe- l ' rr 1 1 

----------+--------i--------+-------+--------+--------+ 
CLt"STER 1 1 266 I 1691 162 I 01 181 

1 1 7' ( I.:' 1 c'4 ~. 6 1 L;'~ i • 6 I 4 • 5 1 1 0 • 5 1 
1 Q5.3 1 -7tt.6 1 -19.6 I -4.5 1 7.5 1 
1 5~ ,.2G7' 125.4tt53 I1.Q17'46 14.53369 15.27'341 I 

4.: 'd I 2.901 2.78 I 0.00 I 0.31 I 
43.2:' 1 27.48 1 26.34 1 0.00 1 2.93 1 
16.4~, 1 1.17 1 Q.46 1 0.00 1 19.00 1 

1 16.43 1 7.17 1 9.46 I 0.00 I 18.00 1 --------- -+----- - --+--------+--------+--------+--------+ 
CU .. \5 l Et:: 2 I 1':'3 ' 930 1 5'i9 I 27 1 26 I 

1 413.2 689.2 1 :.00.7 I 12.6 I 29.2 I 
I -3:0(1.2 240.8 1 98.3 1 14.4 I -3.2 1 
I 2~ '~. 2':7 84 .093 1 19. i!..9.27 116.5688 1.356975 1 
1 2.11 15.94 I 10.27 1 0.46' 0.45 I 
I ! • 2 ,1 : ,4 • ~r5 I 3 S • 1 3 I 1. 59 I 1'. 52 I 
1 7.6CI 39.44 1 34.97 I 62.79 I 26.00 1 
1 24.Ca 1 46.61 1 44.42 I 62.79 I 44.00 I 

----------i--------~-------+--------+--------+--------+ 
CLUS'TEF : 3 1 86:3, 1 1233 1 915 I 16 I 30 1 

1 643.5 1 1235.8 I 897' .8 I 22.5 1 52.4 1 
1 14 .:; 1 -2.8 1 17 • '2 1 -6.5 1 -22.4 1 
1. 2"t~tq4 1.006332 10.33102 11.89548 19.58143 1 
I 14.2~ I 21.14 1 15.69 I 0.27 1 0.51 I 
I 23 .23 I 40.33 1 29.93 I 0.52 I 0.98 I 
1 53.30 1 52.29 1 53.42 I 37.21 I 30.00 I 
I 7' ~' .:',3 I 90.90 I 97.84 1100.001 74.001 ----------+--------+-------+--------+--------+--------+ 

CU;ST~E' 4 I 367' 1 26 I 37 I 0 I 26 I 
1 12:: ,.6 1 184.3 I 133.9 1 3.4 1 7.8 1 
I 24(.1.4 I -158.3 I -96.9 I -3.4 1 18.2 1 
14:'0.741136.006170.139213.'36156142.28931 
1 6.;:'1 I 0.45 1 0.63 I 0.00 I 0.4:· I 
1 8,C'.49 1 5.70 I 8.11 1 0.00 1 5.7(1 1 
! 22.67 I !.10 1 2.16 I 0.00 I 26.0Y 1 
" 1'~ Cl. (10 1 1 00 • 00 1 1 (1 (I • 00 I 1 00 • 00 1 1 00 • 00 I ----------+-- '- ---+--------t--------+--------+--------+ 

TOTAL Id19 2358 1713 43 100 
27.76 40.43 29.37 0.74 1.71 

FREG0ENCY MISSING = 500 

STATISTICS FOR TABLE OF CLUSTER BY WEGSITUA 

TOT ,::~" 

6 1~ 
... -

10 • : . .l 

29.23 

39.77 

30::7 

52.41 

92.18 

456 

7.82 

100.CIC, 

583,3 
100.0~ 1 

ST AT I S'TI C OF VALUE PRO!:: 
------------------------------------------- -----------
CHI-S(fUAi;'tt., 121190.542 0.000 
LIKE ! ~~CC~ RATIO CHI-SQUARE 12 1226.118 0.000 
N~~;TEj.-h' :.',Zr~SZEL CHI-SQ .:i ARE 1 115.792 0.000 
PHI 0.452 
CONTI'tEN~Y COEFFICIENT 0.412 
CRA~E:;'S , V 0.261 

EFFE~TI~~ SAMPLE SIZE = 5933 
F~E ') 'J~I',/': , y' MISSINI:' = 500 



AUTO-BICYCLE ACCIDENTS 1982 

TABLE OF CL~STER BY LICHTGES 

CLUSTER(CLU5TERNR) LICHTGES(LICHTGE5TELDH) 

FRE 9'JE H: 'y 
EXPECTED 
DEVIATION 
eEL L Cl; 1 2' 

PEF:CENT 
ROW F'CT 
COL PC-T 
CLII"! COL X 

1 
I 
I 
I 
I 
1 
1 
IdaglichllduislernlscheMer 
1 l is I 1 ----------+--------+--------+--------+ CLUSTEF', 1 1 5471 53 1 15 1 
I 513.1 i 81.71 20.21 
I 33.9 1 -28.7 1 -5.2 I 
12.24251 110.0725 11.35503 1 
1 9.37 1 0.91 1 0.26 1 
I 88.94 1 8.62 1 2.44 1 
1 11.24 1 6.84 1 7.81 1 
I 11.24 1 6.84 1 7.81 1 ----------+-'-------+--------+--------+ CL U S'i C ~ 2 I 1 1 87 1 422 1 98 1 
1 1424.1 1 226.7 1 56.2 1 
1 -237.1 1 195.3 1 41.8 1 
139.4778 1168.194 131.1537 I 
1 20.34 I 7.23 I 1.68 1 
1 6Q.54 I 24.72 1 5.74 I 
1 24.38 1 54.45 1 51.04' 
1 35.62 1 61.29 1 58.85 I 

----------~--------+--------+--------+ CLlISTEI;' 3 I 2697 1 285 1 74 I 
1 2549.5 1 405.9 1 100.6 1 
1 147.5 1 -120.9 1 -26.6 1 
18.52792 136.0086 17.01383 , 
1 46.22 1 4.88 1 1.27 I 
I 88.25 I 9.33 1 2.42 1 
I 55.40 1 36.77 I 38.54 I 
I 91.02 1 98.06 1 97.40 1 ----------+--------+--------+--------+ CL U 5 T E F\' 4 1 437 1 1 5 1 5 1 
1 381.3 I 60.7 I 15.0 I 
1 55.7 I -45.7 1 -10.0 I 
18.14787 134.40~2 16.70004 I 
I 7.49 1 0.26 1 0.09 I 
I 95.62 1 3.29 1 1.09 1 
I 8.98 1 1.94 I 2.60 I 
1 100.00 1 100.00 1 100.00 I ----------+--------+--------+--------+ 

TOTAL 4868 775 192 
83.43 13.28 3.29 

FRE9 UENCY MISSING = 498 

TOTAL 

615 

10.54 

10.54 

1707 

29.25 

39.79 

3056 

52.37 

92.17 

457 

7.83 

100.00 

5835 
100.00 

STATISTICS FOR TABLE OF CLUSTER 8Y LICHTGES 

STATISTIC DF VALUE PROB 
--------- -- ----------------- ----- -------------------- -
CHI-SQU~RE 
LI~ELIHCCD RATIO CHI-SQUARE 
MANTE~- ; ~~NSZEL CHI-S3UARE 
PHI 
CONTINGE~C-Y COEFFICIENT 
CRAME;, ' 3 V 

EFFECTIVE SAMPLE SIZE = 5835 
FREQUENCY MISSING = 4qe 

6 
6 
1 

353.299 
338.943 

88.344 
0.246 
0.239 
0.174 

0.000 
0.000 
0.000 



AUTO-BICYCLE ACCIDENTS 1982 

CLUSTE~(CLUSTERNR) 

T AI::L E OF CL USTEF El y' GE~lE f\LA:5 

GE~E~'LA5(SEM.KL~SSE) 

F;:;,E 3 ~ ; EtJC Y 
E ~ ~' E':TED 
r'E.\ 1 I A "'I ~ DN 
~; c: !- ~ C: H I 2 

;: ' =:r;.;. ' ~ E '~T 
:;; , ~ ~I ~ " :T 
( ,C' ~ P( T 
~ . ~ : ,'t! ~:. :L~; t.: 1~,\~.~} : ; 1:· 0 - 1~/ ~:12~ - 50 ~1~, - 20 15 - 10 I t, 5.~·' OOI 

I (I I I I 1 I 1 -'-- -------+ ---- -- -- ~ ' ----- -- -+-- ------ ,,' --- -----+--------+--------+ ' 
( ,i-'. 'S1ER 1 1 l' I 3:, I 167 ~ 192 1 127 I 71 1 

1 2~6.G I 11~.O I 157.3 ! 36.5 1 37.5 1 13.~ 1 
I -1~~.9 I -~g.o 1 9.7 I 111.5 1 89.5 I 57.3 I 
1173.JS"-: 154.747':: 1.51739~ ' 143.7151213.51312:'7.731 I 
1 0.2; I 0.60 1 2.86 I 3.39 I 2.18 1 1.22 I 
1 c.7c, I :,.6:;' 1 27.1~ i 32' .20 1 20.65 1 11.:' .. 1 
I Cl . :='7 3 • 23 1 1 1 • 1 9 2 a. • 12 I 35 • 67 1 54 • 62 I 
1 O.E! 3.231 11.19 I 24.121 35.671 54.621 --- - ------+--------+--------+--------+--------+--------+--------+ 

i~ , :..._::::cr: 2 I ;";2 1 363 1 396 i 156 1 34 I 10 1 
I : ' 7 I • i I 3 1 6 • 4 1 4 3 6 • 6 2 4 0 • 1 I 1 0 4 • 1 1 3 8 • 0 1 
I 1 7 ~ , .~, 1 4 6 • 6 1 - 4 0 • 6, - 8 4 • 1 1 - 7 0 • 1 1 - 2 8 • 0 1 
154.3461 16.85530 1 3.779 129.4561 147.2139 120.6482 1 
I 12.5: I 6.22 1 6.78 I 2.67 1 0.58 1 0.17 1 
1 43.82 I 21.27 I 23.20 9.14 I 1.99 I. 0.59 1 
1 38.2b I 33.55 1 26.52 19.00 1 9.55 1 7.69 1 
I 39.13 I 36.78 1 37.71 I 43.12 1 45.22 1 62.31 1 

---.-------+--------~. --------+--------~--------+--------+--------+ 
~ __ ;::,.,. :::F: 31 101:, I 603 I 835 I 403 1 1641 381 

I 1 Ci ::.t • 2 I : -6 6 • 9 1 7 8 2 • 2 1 4 J 0 • 1 I 1 86 • 5 1 68 • 1 I 
1 -;.2 I 36.11 52.81 -27.11 -22.'::' 1 -30,1 I 
1.0E':::::::::: 1 ~' ,J(,423 13.:;6667 11."110"1] 12.71632 11J.30eQ 1 
I 1~.3G 1~.3J I 14.31 I 6.90 1 2.81 1 0.65 1 
I 33.19 1Q.72 I 27.31 1 13.18 1 5.36 1 1.24 1 
1 51.92 : '5.73 1 5::' ,93! 49.09 1 46.07 1 29.23 1 
,I '1 I . Cl;:: 92 • 5 1 1 9 "3 • 64 l 92 • 2 0 1 9 1 • 29 1 q 1 • 54 1 

-- - -- .---- - ~--------.--------+--------+--------+--------+--------+ ': _ ~ =", E F 4 1 1 -:: 1 8 1 1 9 5 1 6 4 1 3 1 1 1 1 1 
I 153.1 I 84.7 I 116.9 1 64.3 1 27.9 1 10.2 1 
1 2~.;; I -3.7 1 -21.9 1 -0.3 1 3.1 I 0.8 1 
13.14"},.!:::: 1.16280 4 14.100161.00:212 iO.35092 I.0~63:;8 I 
1 3.:: I 1.39 1 1.63 1 :.10 1 0.53 1 0.19 1 
I 38.2~ I 1"1.72 1 20.79 1 14.00 I 6.78 1 2.41 1 
1 E' .~: 1 7.491 6.361 7.801 B.71 1 S.4t:- 1 
I LJ ~ \ . C' ·: i 100.00 1 100.00 1 10 G.00 I 100.00 1 lCO.CiO 1 ----'- --- -f----- --- t--------+--------t--------+--------+--------+ 

T~-A L 1~55 1082 1493 821 356 1:30 
3~.4; 15.54 25.58 14.07 6.10 2.23 

s -:-.; ~; = T 1':5 FOE' TAFLE OF CLtJSTE~: BY GEME!-:LAS 

='TA7,I:: 1 1( ' OF VALUE PROE: 
- ----- ---- - - - - --------------------------------

c:H:-=~'~ I~~ .E 15 1019.503 0.000 
i..P ·E.:.!'-l CO[' RA 1 IC' I: HI-Sr..LUARE 15 945.142 O.neo 
:'·J f.";' \ E~-~t. :: ,'~' S;:E:L CHI-S~:j' AF.· E 1 206.541 O.~l C-O 
nq 0.418 
CC,) ,j"": l' J.'::E:' ·:V C~Efrl~' IENT 0.386 
':;. ~, ~lE:;. · = . .' O. 'C:.41 

TO--L 

10 ~4 

29.24 

39. -8 

3:':8 

9 ·':/ • .., 
~ ... I 

.1 <:"'7 
-' 

lOO. :·0 



AUTO-BICYCLE ACCIDENTS 1982 

CLUSTER(CLUSTERNR) 

FREGUENCY 

TABLE OF CLUSTER BY VOR3MANE 

VO~~MANE~VOR3MAN1) 

EXPECTED 
DEVIATION 
CELL CHI2 

PERCENT 
ROW F'CT 
COL PCT 
CUM COL% 1~'ud€''!' i/l ,:lvam.it slafro?1'll"l€'nlcfslaan lafslaan lo,,'eri;::J I 

I 1=' €-nit i 1 ~ t arl Cl' I I r ''? C h t 5 I 1 ink s I - I T 0 - ,..: L 
----------+--------+--------+---~----+--------+--------+--------+ 
CLUSTER 1 I 5£18 I 2 I 16 I 0 I 2 I 7 I t,15 

1 436.1 I 16.1 1 14.5 I 42.1 I 90.1 1 16.0 1 
I 151.Q I -14.1 I 1.5 I -42.1 I -88.1 I -9.0 I 
1:"'=.8 71 ;::' I 12.374 1.14:,553 I 42.054 186.1601 15.07913 I 
I 10.08 I 0.03 I 0.27 I 0.00 I 0.03 I 0.12 I 10.~"4 
1 95.61 I 0.33 I 2.60 I 0.00 I 0.33 1 1.14 I 
I 14.2~ I 1.31 I 11.5Q I 0.00 I 0.23 I 4.61 I 
I 14.': ' ~ I 1.31 I 11.59 I 0.00 I 0.23 I 4.61 I 10.~'4 ----------+--------+--------+--------+--------+--------+--------+ 

CLUSTEr;,' 2 I 517 106 1 15 i 319 I 714 1 35 1 1':"6 
I 1209.8 1 44.7 I 40.3 1 116.7 I 250.0 I 44.4 I 
I -692.~ I 61.3 I -2S.3' 202.3 I 464.0 1 -9.4 I 
1396.771183.9115115.92411350.966 186L'331 12.005561 
1 8.86 I 1.82 1 0.26 I 5.47 I 12.24 I 0.60 I 29.24 
I 30.30 I 6.21 I 0.88 1 18.70 I 41.8~ 1 2.05 I 
1 12.4~ 1 69.28 1 10.87 I 79.95 I 83.51 I 23.03 I 
I 26.70 I 70.59 I 22.46 I 79.95 I 83.74 I 27.63 I 39.78 

----------+--------+--------+--------+--------+--~-----+--------+ 
CLUSTER 3 I 27'7 '1 I 27 I 84 I 43 I 95 1 17 I 30~7 

I 2167.9 I 80.2 I 72.3 I 209.0 I 447.9 I 79.6 1 
I 623.1 I -53.2 I 11.7 I -166.0 I -352.9 I -62.6 I 
1179.073 135.2524 11.89363 1131.884 1278.089 I 49.263 I 
I 47.83 1 C'.46 I 1.44 I 0.74 I 1.63 I 0.29 I 52.39 
I 91.30 I 0.88 I 2.75 I 1.41 I 3.11 I 0.56 I 
I 67.45 I 17.65 I 60.87 I 10.78 I 11.11 I 11.18 I 
I 94.1:' I 88.24 I 83.33 I 90.73 I 94.85 I 38.82 I 92.17 

----------~--------+--------+--------+--------+--------+--------+ 
IZLUSTEF: 4 I 242 I 18 I 23 I 37 I 44 I 93 I 457 

I 324.1 I 12.0 I 10.B 1 31.2 I 67.0 I 11.9 I 
I -82.1 I 6.0 I 12.2 I 5.8 1 -23.0 I 81.1 I 
I 2C'- .793 13.02126 113.7524 11.05805 17.B7506 1552.424 I 
I 4.1:, I 0.31 I 0.39 I 0.63 I 0.75 I 1.59 I 7.83 
I 52.95 I 3.94 I 5.03 1 8.10 I 9.63 I 20.35 I 
1 :,.85 I 11.76 1 16.67 I 9.27 I 5.15 I 61.18 I 
1 100.0!) I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.('0 

----------~--------+--------+--------+--------+--------+--------+ 
TGTAL 4138 153 139 399 855 152 5835 

70.92 2.62 2.37 6.B4 14.65 2.60 100.00 

FREQUENCY MISSING = 498 

STATISTICS FOR TABLE OF CLUSTER BY VOR3MANE 

STATISTIC DF VALUE PROB 
----------------------------- -------------------------
CH I -SQUA,P·E 
LIKELIHOOD RATIO CHI-SQUA~E 
MANTEL-HAENSZEL CHI-S~UARE 
PHI 
CQI\.lT I NSEtlCY CC'EFF I C I ENT 
CF,'AMER' 5 V 

EFFECTIVE SAMFLE SIZE = 5835 
FREQUENSY MISSING = 4qe 

15 3183.978 
15 2876.479 

1 101.195 
0.739 
0.594 
0.426 

0.000 
0.000 
0.000 
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AUTO-BICYCLE ACCIDENTS 1982 

TABLE OF CLUSTE~ Bi ; ~F~MA~T 

VDRJMANTtvCR3MAN2) 

FER ':EIIIT 
POw ~ ":T 
COL P : T 
CUM 1 0L~~ Ir ·_' Q; · . . · ~:, · c~ r .,.;1' .,.~ .. : ;f _c: da, .. , laf=. laar- ' I T_·~ ~ t' ;t...::.; lrl· i~aa"p lo .;o~rs·~.:..~ : : ·'?r : : 

I~ -:?'- ' : ' st.:- ;-, . ,- ~ . '- o:!:I.. ,,-. j' l : , ' \( S ,' 0: '" 1\011' 55 .; '1';',' 1 ... ,,, d\ol ,! ' s , - TC :TA_ 
- - - - - - - - - - + - - - - - - - - .. - - - - - - - ~ - - - - - - - - + - - - - - - - - +- - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - .... 
:': 'J5TE:;; 11 2:;01 n 1 351 2351 21 1 1~ 1 4 :' : ci I 61~ 

I ! :3.l E • ~: . 1 -l •. j I ;: ~ ' . 0 I ~ ~ .' • 1 i 6 • 7. I 7' • : . I 35 f ~ : • q 
1 -1!2.0 -.1.31 1=1,.0' I 63.q 1 :4.3 1 7.~ 1 12. ? 1 c:.'1 
1-; ,': . =::= , ! =-,---= .- 6-:- ,"'~ 1":1' c:.q::A 1:;', ' , '_2::4 1-:: "~ ,, ,:'Q 14 l'jOA~ 1~.~4 ~ :: 3 
1- - '.j::4 ··- Z\-i r I' 6:601"'-'4.031 0.36 1 '''5:2; I' 0.911 0 :-" 1 ~' .5~ 
! 38.-;- 1 , ~-:.. ' I : ,.6 0 33.2 1 3.41 1 2.4.1 1 7.64 1 2 ' :'''; 

- ': -:.!; h.-'=: ' 1,;'.1:- :::.:1 1 21.131 14.1:: 1 p'~~. 
, •. : . '1 . l,i b • -;':; 14 • 43 J -= . 8 1 1 21. 1 J 1 1 4 • 1 0 1 1 7: : 2 1 ~,' . 5': 

- - - - - - - - - - .. - - - - - - .. - ... - - - - - - -- ... - - - - - - - - + - - - - - - - - ~ - - - "- - - - of - - - - - - - - + - - - - - - - - + - - - - - - - ,. 
: .:. :, I=-~;; .,'-;:- _"9 ' .:. 1 93 ' 0 1 .. 8 1 ' 4 i ~":\': 

9~~ ''''4' 4.... . .... 61.1 1 4 7 4.5 18. "7. 1 20.9 97.1 1 ":I- ' C' 1 
! : '2!:~ "'le 1 -4 9 .1 I -~_7!:.'i -18.7 I -lS.~: I -89.1 I -! : '~ . 
129l.-rc:; .; , :, :, .~ ,~-:~ :.L -"'" 1~9S. > b2! '. !5. : 119 116.9~1; 181.72"7. 4 I~.!ll"- ' I 
1 '=: ' .';~ 1.3( .... -6:36 1 1.68', 3".00 1 0.03 1 0.14 1 0,':4 2" . 2.1 

0- I - 4' C' 1. 2~ r::: ;4 1 V - ; ~ , 1 0 1-" 1 0 47 1 0 : -J 
4:': C '3 :: ,4 : ~ ; 1 C'. 05 6 : 04 1 0 : ,55 1 :: : 82 1 2 : 4 1 1 1 4 . ~ ~ 
52 . !E ~!.4 7 2 ~ . ~9 2C.52 1 32.81 1 23.94 1 16.57 1 31.~1 39.76 

- - - - - - - - - .~ - .. - - - - - : - - - - - - - to - - - - - - - - i ·- - - - - . - - r - - - - - - - t - - - - - - - - + - - - - - - - - ~ - - - - . - - - ~ 

I: Lu 5T::R'3 11e.! 1 44 1 1421 1277 1 43 3q 2771 :1 1 3C~ '-, ,';" -:. =' .:: 7:: .:: i 1 ,') 9 • 5 I. 850 • '3 1 '33 • 5 37 • ~ 1 7 J . q 1 4 -;: ,2 1 
1 ':::~:.:; -2<:'.3 32.5 1 420 . .... 1 9.5 1 1.9 1 103.1 1 : ,9 I 
11 -: ::.2::" ::.7.12; 9.~4e4 121.1.126 I 'j ~-'46 1.08735; 161.067 0 I.C62:-8 1 

' 2 ~ .~, : O. -S 2.43 1 21.8Q ' I ... ·0>4 1 0.6 ~· 1 4. 7 : 1 0.37 1 52.3<; 
3;:,. ' .: 1.4.1 1 4.65 1 41.7 '1 1.41 1 1.2S 1 9.0ci 1 1.07 1 
35.8 ~ 31.4~ 1 67.94 1 79.68 67.19 1 54.93 1 83.43 1 ~4.:6 1 

i :~. : • .l 0,2.3.:; ~ ';4.74 1 ;:;.23 i tC~.~O ,I 78.8-: I l O O.:j,-~ I 86.~· -;' i 92.1-
-- -- -- -- - - +. - -- - -- - , -- ---- -- +--------+-- ------+--- -----+---- - -- --+------ --+ - ----- --+ 

': \ ,)."STE:: 4 t' 3::; ~ 10 111 1'3 I 0 1 1: ' 1 01 : 3 ' 4:,-
1 jC' Co - ' ! 1 • 'j 16 • 4 1 121 • 1 1 :; '.0 1 5 • = 1 26. 0 1 - . 4 1 
I )]~ ,;j -1.0 -5.41 -i14.1 1 -5.0 1 9 . .1 1 -26. ~ 1 'Z , 6 1 
1 ' .',"S:;· , , ' .. 84C: ~ : ' !. -: 6101 110':' .44.1 1 :.J:' '::~1 116.022C1 1 2~.002 '4 14.31- 5 1 

.:l. ' I 0 . 1; 1 0.19 1 0 . 22 1 V.OO I O.2~ 1 0.':00 1 0.21 7.83 
:~= . ~ J 2 . 1 '1 1 2 . 4 1 1 2 • 94 1 0 • 00 1 3 • 29 1 0 .00 1 2 , 4 1 

-: .~'l I 5.':01 ':/ .ao 1 v' .00 21.1:' 1 0.0 ;" 1 13.:3 1 
! : ': . : .-. I ~ _~. : '! ' lie ~ • 00 lIe ', . 00 1 1 O~! • 00 1 0 0 • 0 ': ' 1 1 00 • 0 0 1 1 00. 0 1 C":' . 0 : 
- - _ . . .. - -. - - - - - - - - * - - - - - - - - + - - -- - - - - +- - - - - - - - - + - - - - - - - - + - - - - - - - - +- -- - --

T ~- ~' _ 3],:0,',2 14': ' 209 1023 64 71 332 4 C' j3C" 
-::-.'t. .:::, 2.4( ' ].58 21 .81 1.10 1.22 5 • .:i~ 1 . 1 10:,70 : 

F'; f ~ . .. ~ ~'I ! y ~,::: = .. ' ~, J !. = !~. E 

~ - , ~ - f - - 1 .. =' I M .:'1 I ~ t. D~ VALl 'E PR'!: I: 
-- - ------ - ------------~ -----.-- ---- -------------------

21 15'4.96ci 
21 1923.9'2 

1 34. 7 ::,9 
0.520 
0.461 
0.300 

O. ~IOO 
o. ( '99 
O._~tJ 
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TABLE OF ~L~STE;' BY MAXSNE~H 

MA)(SNEL H01AX .SNEL~EID ) 

:; 1:;':; i ;: It: 'IJ ,e i I 
E:X~E!T:6 I 
~ '; t:' I A: ! '-T ~ .J I 
.~~.:.. Le,., • .: i 

='::; 'CE'P 
R Cl ~I c '":, T 

;'r '" p ,~ T 
CUM C6L ~~ 1= ( 50 kl'll 70 kl'l lao-90 kl'll 100 1:1'11 TOTAL 
----------~--------+--------~--------+--------+ 
::L.'}SiEF, l 1 2'204 I 21 1 5 1 0 1 2230 

! 1°9 2.9 I 45.:;1 1 216.1 1 5.2 I 
: 301.1 I -24.9 : -2/1.1 I -5.2 I 
147.t~5~ 113.4~82 12~6.158 1~.180S8 I 

3.::;.::'" I 0.35 I '),::)9 1 0.00 1 37.01 
92·.33 I 0.9<1 I 0.22 I 0.00 I 
42.86 1 16.94 1 0.67 I 0.00 1 
4::.9.: 1 1:.94 1 0.67 I 0.00 1 31.1\1 

----------~--------+--------+--------+--------+ 
"-,':'_ ·= i :::; ' .;.~ i ~!91:: I 441 6 I 0 I 223::· 

" l'7 ·;'S '.J 1 4':;.;' I 27'6.8 I 5.2 I 
! 2"7.8.0 1 -2.0', -210.8 1 -5.2 1 
iolJ.:·!02 1.087:;11:;1 i 26 l .9.4 1 5.1~4·82 I 
I 36.~9 I 0.73 i 0.10 I 0.00 I 37.11 
1 97.76 I I.Q; I. 0.271 0.00 I 
I . 42.51 1 3::;'.48 I. 0.80 I 0.00 I 

85.38 1 52.42 1 1.47 1 0.00 I 74.11 
----------+--------.--------~----- ---+--------+ 
.~ ':' .:'.3 T E F, ' 3 576 I 1 1 13 1 0 I 590 

503.4 I 12.1 I 13.0 I 1.4 I 
I 7'': '.6 I -11 • 1 I -60.0 I -1 .4 I 
1 1 0) • 4 5 ~ 4. 1 1 0 • ;: ~11.3 1 1 4 9 • 3 C".,;4 I 1 • 37 0 i3 I 
1 9.50 I 0.02 I 0.22 I 0.00 I 9.i9 
, 1:)~.63 t 0.17 I 2.2~) I 0.00 I 

11.20 I 0.81 I 1.74 I 0.00 I 
I 96 .58 I ~>J • 23 I 3.2" I 0.00 I 83.90 

- -- -- - - - - -,. - -- ---- -?- --- ----+ -- ------+--------+ 
·!L·:IS ' ~:; . " I 128 I 23! 453 I 12 I 616 

' I ~ f ~ . b I 12 • 7.' 7 ~ • 3 I 1 • 4 I 
I -,; .... , .c I 10.3 1 370.7 1 10.6 I 
iJ!:C.SN 18.40901 !1961.21 179.0508 I 
i 2'.12 1 0.38 I 7.52 1 0.20 I 10.2'2 
1 c··:,. 73 I 3. n. In.:;:'4 1 .95 I 
I 2.49 I 18.5;:, 1 60 •• -2 85.71 I 

~, :; •. :: ri 1 71.71 i 63.94 8~ ' .71 I 94.13 
-------- --~--------+--------+--------+--------+ 
:~_3-E= :: . 43 I 35 I ~!IQ' 2 I 354 

3(2.1 I ".3 I 43.S 0.3 1 
I -2Z;4,1 I 21.~ J 225.2 t 1.2 I 
: ~ 1 3 • :::; !: 11 .. ,,,. 4 ... ·1 111 .... !l :;l Q 11. 68.:i 0 A I 
' ! '.90 i W - 6.58 I· - 4: 4 ~ 0 • 03 I 5.8"1 

1~.5e I 9.89 I 75.99 0.50 1 
i :~ ' .~3 1 28.23 I 36."'0 1 14 o::q I 
I D ! .-,:,.I) I lOC',OO I. 10Q.00 I l'JC ':O::) I 100.C'O -------- --~--------+--------+--------~--------+ 

- : - .:. ..:, 5 P 2 1 24 746 14 6026 
8S.3J 2.06 12.38 0.23 100.00 

S-:";TISTI ~ S FOR T.:.P·LE OF CLUSTER BY MAXSNELH 

STATIST!C OF VALUE PROB 
----------------------------------- ------ -------------
~HI-S3 ~ .:.~E 12 4440.931 O.~OO 
_! ~ ;E .:. J"iC· .:_' :: ' l:·t,.,.W SHI-SQUARE 12 34~B.B1i O.:)IJO 
~A~TE~-~A~ ~S:E~ :HI-SQ~A~E 1 313~.898 0.000 
PHI 0.858 
C :-'r IT J!'.j'- ~ ~. ~ r c ~E ~ r : !: I ENT 0 . 6:; 1 
:~~AE~~~ ; 0.496 
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TABLE OF CLUSTER BY WE~SlTUA 

'':L.IJS TER (CLUSTERNR) WEGS ITUA.( WEGS ITUAT lE) 

F:: 'C; '!l"EN'~Y I 
E'X'PECTED I 
D E ~ ' I AT r 0 t4 I 
CC:':"l CHI2 I 

9ERCENT I 
:;;:OW P~T I 
COL peT I 
CUM COlX Irwcht~ wlkruisinglT/Y kruilverkeerslbocht 

leg I ising IplE'lrl I I ----------+--------+--------+--------+--------+--------+ 
CUSTER 1 I 299 I 1167 I 660 I 3 I 103 I 

1 574.0 1 905.9 1 672.8 I 3.0 1 76.4 I 
I -275.0 1 261.1 I -12.8 I 0.0 1 26.6 I 
1131.'17 175.~338 1.243864 18164E-7 19.29811 I 
I 4.94 I 19.29 I 10.91 I O.OS I 1.70 I 
1 13.40 1 52.28 I 29.57 I 0.13 I 4.61 I 
1 19.22 1 47.S2 I 36.18 I 37.50 I 4Q.76 I 
1 19.22 I 47.52 I 36.18 I 37.50 I 49.76 I ----------+--------+--------+--------+--------+--------+ 

C':"':;STER 2 1 405 I 974 I 849 I 5 1 8 I 
1 5:~.3 I 909.6 I 675.5 I 3.0 1 76.7 I 
I -171.3 I 64.4 I 173. S I 2.0 I -68.7 I 
150.9011 14.56181 144.5501 11.40073 161.4977 I 
1 6.69 I 16.10 I 14.03 I 0.08 I 0.13 I 
1 18.07 1 43.46 I 37.88 I 0.22 I 0.36 I 
I 26.03 I 39.66 1 46.55 I 62.50 I 3.86 I 
I 45.24 I 87.17 I 82.73 1100.00 I 53.62" I ----------+--------+--------+--------+--------+--------+ 

CL~ST£R 3 I 534 I 17 I 28 I 0 I 16 I 
I 153.0 I 241.5 I 179.4 I 0.8 I 20.4 I 
1 ]81.0 I -224.S I -lS1.4 I -0.8 I -4.4 I 
1948.733 1208.697 1127.727 1.786647 1.931566 I 
I 9.82 I 0.28 I 0.46 I 0.00 I 0.26 I 
I 89.75 I 2.86 I 4.71 I 0.00 I 2.69 I 
I 34.32 I 0.69 I 1.54 I 0.00 I 7.73 I 
, 79.56 I 87.87 I 84.27 I 100.00 1 61.35 I 

----------. --------+--------+--------~--------+------- -+ 
~~~3~~~ 4 ~.~ 195 I 138 1 0 I 78 

16 0 :2 252.9 1 187.8 1 0.8 1 21.3 
I ~. l. 8 1 - 5 7 • 9 I - 4 9 • 8 I - 0 • 8 I 56 • l' 
116.:4-;"1113.2418113.20381.8216661150.781 
I 3 • :.~ i 2.22 I 2.28 I 0 .00 I 1 .29 
1 34.03 1 31.30 I 22.15 1 0.00 1 12.52 
1 ?::.62 ! 7.94 I 7.57 i 0.:)0 1 ]:".68 
I 9::.19 I 9~' .31 1 91.93 1 100.00 1 99.03 I 

----------~--------~--------+--------~--------+--------+ 
C':" u'5 -:-:;; . 5 \ 1 06 1 1 03 1 149 1 0 1 ;: 1 

1 92.6 I 146.1 I 108.5 I 0.5 1 12.3 1 
I 13.4 I -43.1 1 40.5 I. -0.5 I -10.3 I 
11.94 :.' 44 112.7237 115.1019 1.4i:.954 18.64012 I 
1 1 . i:; 1 1 . 7 0 1 2 • 46 1 0 • 0 0 1 0 • O~· I 
I ~9.44 1 29.61 I 41.39 I 0.00 I 0.5~ I 
1 6.81 1 4.19 1 8.17 1 0.00 1 0.97 I 
I 10C.00 I 100.00 I 100.00 I 100.00 I 100.09 , --- -------+--------+--------+--------+--------+--------+ 

T'J "I A L. 1 5 ~'6 2 4 56 1 824 8 2 0 -: 
2~.71 40.SQ 30.14 0.13. 3.42 

Si AT,I5TICS FOR TABLE OF CLUSTER BY WEG'SITUA 

S""r;ATI5 ~ IC DF VALUE PROB 
--------- ------ ---------------------------------------

16 1899 ·967 0.000 
16 17~3.9S9 0.000 

1 82.307 0.000 
0.560 
0.480; 
0.280 

TOTAL 

36.89 

36.89 

2241 

37.04 

73.92 

595 

9.83 

83.;5 

94.S·=:· 

360 

100."~ 

60':;1 
100.::'£ 
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TABLE OF CLUSTER BY LICHTGES 

CLUS~ER(CLUSTERNR) LICHTGES(lICHTGE3~ELD~ ) 

F R ~ J ' :~" r· Y I 
EXh~TE6 I 
DE'.'! ri -.;: ::: '~ I 
CELL '::H l2 I 

F':; ;:: :~ E'~ I I 
F:QW F'CT I 
COL PCT I , . 
CUM COlX Idagllcht dUlsternlsch~~~r 

I 11 S I C'T AL ----------+--------.--------+--------+ CL 'JSTE;::: 1 I 1762 I 417 I 53 I 2232 
I 1780.2 I 381.3 I 70.4 I 
I -tS.2 I 35.7 I -17.4 I 
l.lS:l:394 13.33406 14 ·31B56 I 
I 29.11 I 6.89 I O.BB 1 36.B8 
I 7a.94 I IB.69 I 2.37 I 
I 3:l.S0 I 40.33 1 27.75 I 
I 3~.50 I 40.33 I 27.75 I 36.B8 ---------_._-------+--------+- -------+ 

CLJS ' E~ ;: I 1755 I 399 I B7 I 2241 
I 178~.4 I 382·9 1 70.7 1 
I - 3 c' • 4 I 1 6 • 1 1 1 6 .:3 I 
1.58708 7 1.678623 13.74487 1 
1 29·00 I 6.59 1 1.44 1 37.03 
1 78·31 I 17.BO I 3.88 1 
1 3~.36 1 38.59 1 45.55 1 
I 72.96 1 78.92 I 73.30 I 73.91 ---- ------+--------+--------+--------+ 

CL ~'S TER 31 5201 591 17 I 596 
1 475.4 I 101.8 I IB.S 1 
1 4 4 • 6 1 -42 • 8 1 - 1 • 8 I 
14.19161 IIIB.0132 1.174104 1 
1 8.S'? 0.97 1 0.28 1 9.85 
1 87.25 1 9.90 1 2.85 I 
1 10. 7 • 1 5.71 1 8.90 I 
I 83.~3 I B4.62 I B2.20 I B3.76 ----------+--------+--------+--------+ CL'.,'S-:::'· 4 1 498 1 106 19 1 623 
I 496.9 I 106.4 19.7 I 
I 1.1 1 -0.4 -0.7 1 
I .00::448 1.001 82C; .022273 I 
1 8.23 1 1.75 0.31 ' lO.2Q 
I 7~.94 I 17.01 3.05 1 
, E ' . :;.2 I 1 0 • 25 :; . 95 I 

9;,.95 I 94.97 9::.15! :;4.05 
----------~--------+-------- --------+ ':'1... '- .37;;::;: 5 I 292 I 53 15 I 360 

i 287.1 I 61.5 11.4 I 
, 4.9 I -8.5 3.6 I 
! 08~~48 11.17658 1.1652 1 
" 4782 I 0.88 0.25 I 5.95 

81.11 I 14.72 4.17 1 
6.05 I 5.13 7.B5 I 

I lOC.OO I 10 ~ .~O 10':' .00 I 100.01 
-- ----- -- -?---------t---------t---------+ 
'"I G''''':;':'' 4827 1:1'4 191 6052 

79.76 17. ~9 ~.lb l~G.OO 
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F 9 ~: i. =:~. · Z r 
EU'~;-ED '. 
DC " . '-r " ~J 
C~ : .. M , .. ~ I j I 
~'E ; :~'IT- I 
<;(o~ :;:<:T I 
!: c !.. ::. ~" I 
Cl,'M .:OU. I : ' 10:' .:' ::;" · '£0 - 10,:) 120 - 50 ,' 10 - 20 I 5 - 10 I '. 5.:,001 

I:J . I i I I I TO --i.. 
----------+------- -~--------+--------+--------+------- -+--------+ 
CL ': ·-:!:'; · 1 L .: '= ; 4012 1 ':;33 I ::·09 I 120 I ,p I 2":::~ 

I 09::,:> 41":.~ ::48.4 I 333.0 I 180.~ I 63.8 I 
I 32. .. :::°.4 I -1:' .4 I -24.6 I -51.1 I -;:0.3 I 
I :) , :" 6.l~ · : ' ':' . : '; :. 01:: I . 4::: ~ 91 J 11. 81 2 1 9 I 1 4 • 487 q I 6 • 30;::;:: I 
i 1 .: . .; :: i -: . • :::·0 El • 80 i 5 • 1 0 I 2 • 1:3 I 0 . 7. I 36 • = 0 

34.3~ 19, "7 Q 23.86 I 13.83 I 5.77 I 1.92 I 
l:.':·-:-· ::;").~2 3:;.8':' I 34.18 I 26. 4 ::; I 24.S ci I 
41.2-' :::9.':.:3 3:;' .81' I 34.18 I 26.4.3 I 24.86 I 36.=0 __________ ~ ________ ~--------L--------~--------+------- _+ ________ + 

~.:. J 5 T; F: 2 I g:-:::;. 4 , Ci 544 I ;: 31 I 1 0 1 I ~:, I ;: :-- i 
I ~9 "7 .= 4~:3.e :':; ·"~.1 I 334.6 I 180.6 I 64~O I 
I 1 '7 :" 2 :: ::: . ~ - .:j • 1 " -1 :j 3 • 6 I -79 . 6 I - 4;: • 0 I 

1 ~4. ~ ' ~.:::: 1 j ~.~:= : 5 IO. D6o:Q9 1 32· .O~~q I 35.113 I 27.5=1 '7 I 
I 1.1.42' 7.~o I 8.99 I 3.92 I 1.67 I 0.36 I ~ / . , C 
I :::·2 . ; '·: · 2 '·.' .~" 24 . 2: 1~.31 I 4.51 I o.qe I 
I 4 ~ .:::l 4:::. ~~ 16.61 25.55 I 20.70 I 1~ 7~ I 
I ~ -: • ,: .~ B i . : ,i "'! 2 • 48 5 ~ • 1 3 I 47 • 1 '3 I :3 7 : 5 = I 7:3 • ':);: 

---------- ~ -------- ~--------+--------+--------+--------+--------+ 
~L :'< S-:!::;: :3 I Iq ::,, ! 122 1~'4 72 I 45 I 13 I ::~ .:, 

I la::.~ 11 ~ .1 146.1 9~.O I 48.~ I 17.0 I 
I 4 • .1. i !.q I 7.1 I -17.0 I -].0 I -4.0 I 
I • 1':':;,j:' 1 I : • 294:3 q I . 4 CoO 5;: I 3. 24594 I. 192653 I. 954242 I 

:: . :.l 1: •. ~ 2 ' 2. 54 I, I • 19 I O. i 4 I .; • ;: 1 I 9. := '4 
:;:; 1 . '3:;:.' 2 :; .• ~ '1 ;::' . a 4 12 • 08 I 7 • :;.~ I 2 • 18 
1 : . :'= ~ : . ~ : 1 I) • 3 6 ., • Q 6 Iq. 21 I 7 • 5 ~ 
'1'1' • ,:, -; , 9': ... 'i 9':' • 84 I 6 i . 7' 0 I 56 • 35 I 45 • ;) 1 I 93 • - ,:, 

----------+-------- ~ --------+--------~--------+--------+--------+ 
C U SE F: 4 I ;: 2 I 40 I 1 66 I 1 76 I 1 48 I i I ! !i ::3 

I 1 Q 4 .. ::. I 1 1 5 • 1 I 1 :;,2 • 9 I 93 • 0 I 50 • 2 I 1 7 • a 
I - I "'! 1: .: I - 7 :;'. 1 I 1 3 • 1 I 83 • 0 I 9 :' • 9 I 5:3 • 2 
l ~ ::.!: • .l-=:. ' 4S.:;:;·' 2 !1.118 1 Q 1<4.0028 1190.~F~ 1 11:2.9z8 
I 0 . :3 i ! 0 .66 I 2.74 2.91 I ;: • 4 ~ I 1 • 1 j 10. ::9 
I 3.:;J : 6.~2 I 26.65 29.25 I 23.76 I 11. 01 0 
, : . :- I 3.58 I 11.17 19.47 I ]0.3::: 41.04 

q S , ; .::; 9 i ·. '6 I 94 • 01 8:' • 1 7 I 8 c • = B 86 • 1 :3 94 • :5 
------- - -- ~ - - - - -- ---- -------+--------~--------+--------+--------+ ': .:. .:s "; ~ R :;. I ' .' I 44 I 89 I 1 1 6 I 6 ~ I 24 I :: :: 0 

: 1 2 ~:- .:, e . ,:. I 88 • 4 5:3 • 8 I 2 o . • :: I 1 0 .:; I 
- C; '! ' . : - 2~' • 5 I ~ • ~ ~ 2 . 2 I :3 6 .. := I 1:3 • 7 I 

.:. • 4 -: ~ ; ' '1 . 6 C':4 8 I. 00456 -:' I '} 2' • C''7' 1 5 I 44 • td :I o. 11 S . 2732 I 
c • .;!> I 0.73 I 1.47 I. l.Q2 I 1.0-:' I 0.4.0 I 5.=5 
:: • 1: ! 1 1: • 2 2 I 2 4 • 7;:! 3 ~ • 2 2 I 1 8 • O:i I .~ • : ." I 
1. 17! 3.94 I 5.9Q I 12.8J I 13.3::: I 13.9'" I 

::: ~ .: ' :: ! 10 : !.0f) I 1!('.OO I IO ~· .DO I 10·0 .0 £1 I 11) 0. ';\ . ' 1 1.!'O . : ·o 
--- --- --- -~ --------+--------+-- ------~--------+--------+--------+ 
,:,-.:. .:. 1S!·8: 1118 148:' 9~4 482· 1-'3 6!·:4 

31.14 18.47 24.5ri 14.93 8.C·o 2.86 1 00 . : '1) 

S-~ T :ST lrs FOR TA~~E O? ~LUSTER BY GEME~LAS 

·S A i I 3 i I ~ OF VALUE 
------- -- --- - - -- - ------ - - - --- --- -- -------- --- --

20 1028.976 
~o 1012.022 

1 597 . 308 
0.412 
0.381 
0.206 

PRO!:· 
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CLUSTER(C~USTERNR) 

FI\EQ !J ENCY I 
E(PECTED I 
Qg ! ' ; ~!Ig~ I 

TAeLE OF :LUSTER av VORJMANE 

V 0i 3M"'NE ,'ORJMANI) 

I,;:.L .. ~H \.: 
PE RCEN, 
I;Dw P ! T 
COL PCT 
CU.., COL:: 

I 
I 
I 
I' .... d .. ,.,' : ! oI varu It. s l a f -~ ... , ,,, ",r, .' .ll l .la,; l a f s l aan l a f s \ aan Ik .. r-en Illovl?rlq 
'~~r, : t.:: "' t = . ~ 1 Ir , I ~oi c.,t.$ 11H '" Ink"·,,, I 99 ' 

-------- --+--- ---- -+ --- - --- - + - - - - - - --+-- - - ---- +- - - ----+----- - --+-- ---- - -+-- ---- - - + - - -- ---+ 
CLUS "'i ERII 1"9~ : ISI 4: 1 ]6 '. 49 1 269 1 3 1 18 1 0 1 

I l05~.Q I 5 : .-' I 5 .:.: .4 I 3:3.=1 i 42~.9 I 512.9 I Jb . :"'} I bB. ·!] I ( , ., I 

I 741.4 I -:;3. ; I - "'.4 I 2.1 I -313.9 I -243.9 I -33.~ I -50.6 I - 1) '7 
' , S~l. 14:, ' 2 '1.:; , 1.3 1 1 . : '': ~'' 7 1.12:;3:;4 ' 33 '1) .50'; 1 110.002 1"30.4121 137 .35 ... ,,- I -3c '7 i4 

29.6 1 I 5 . "'.. ':: C1.- 4 I O.~9 I g.91 I 4.44 I O.O~ I 0.30 I O.CO 
~Q.~9 I t~, . ~1 _? 06 : _1.~1 I ~.!9 ! 12.Q~ 11 Q.14 I O .£?I I 0o .• g_ .~ 
:>.: • .,..1 ,_. ;= ~ .. = ~ ... .. 3 4 ... '8 , 19 • .)..1 , .).0-- I 9.::>2 I " 
62.84 I ~ .! e ~ ~.e :; 1 3:;.13 4.28 I 19.35 3.06 I 9.~9 I 0.00 i 

--- --- - - _ .... -- ----- - .. - -- - -- - - .. - - - - - - - - -.-- -- --- - +- - ------~- -------+ -- -- ---+--- - ----+ . ------ ~ 

CLI:I5T;::; ' ;,:; "30; \ ~- I :.1 i 10 ,. 949 I 8S7 I 71 I 11 I I 
1 :057.:; I 5: . 2 I : :: .~ I 34.1 I 424.2 I 514.S I 36.3 I 68.9 1 "' .7 
I -~="l..~ I , ~':. 2 . -3~.~ I -:':4.1 I ~24.a I 342.5 I '34. ':7 I -5 "1 .9 I 0.3 
14=9.~.2:: i4. 4.l.l:'': 1 ':~.-==2 7' Il.,.9 Q 19 1 42~.Jb2 I 22 ;- .94 I 33.2J ~' 148.b08 '( 1.:91 ~~ 3 
I 5.90 i 1.:: I ~ . ': 3 I 0.17 I 14.02 I 14.10 I 1.17 1 0.18 I 0.02 
1 16.:: ', :: .='1 I , . !.2 I :] .45 1 3 ; . 138 L 38.24 I 3.1 " I 0. 4 9 I 0.C'4 
I 12.6] 47.a~ ~ . 36 1 10.97 I ' 4.08 I 61.65 1 72.45 I 5.QI I 50.00 
I "5.01- 6 1. - : 4: . :5 I ~ <j,)0 1 7S.36 1 B1.01 I i~.51 I 15.59 I : ') .0) 

- ------ - - . +- - --- --- ~ - - - - - -- -- - -- -- - .,.--------T ---- ----'t--------+------ --+-- - -----+ -------+ 
CL!' 5TER 3 I 75 1 :: : I '~ 1 J3 1 60 1 136 1 21 1 1~3 I I 1 

1 2a ~ . .1 j 1:; .: ; 14. ; I 9.1 : 112. ,9 I 136.81 9.::> I 18.3 I :i.2 ' 
I -.=·Jo • .1 I .: ~ • ..: I ~ : ' . 'j 1 29.9 ' -52.9 1 -O.B I 11.4 1 134.7 I 1. 9 
1 , 5:'35414 '; . : : 2 ';- 1;",- -~5 192.4392 124.7297 1.005178 113.3570 1990.709 13.27". ' 5 
I 1.24 I ~ . =:: I -"'t~-I ~; 0.:i3 I C .Qq t ~ .25 I 0.3': I 2.~J ' 0.02 
I 12.59 I ~ . :'3 , ~ .4,: 0.3B I 10 .0 7 1 22.82 I 3.52 I 25 '0' I O.li 
1 2.02 I 2-.:4 :':' .:1 41.]0 I 5.241 9.7B I 21.43 I B2.26 I 50.:)0 
I 78 •• 0 I ,,-.3: ; :· .~6 I 91.30 I 83.bO I 90.79 1 90.94 I 97.85 1100.00 

----- - ----+- - - -----+ - ---- --- + - - - - - - - - T - - - - --- -+--------+---- ----+-- ------+--- ----+ --------+ 
CL ~S"E~: 4 1 568 I IJ I :; " 7 I 10 I 25 1 0 I 4 I 0 I 

I 294.1 I 14.4 1.1.0 9.5 I 117 . 9 I 143.0 I 10.1 I 19.1 I 0 ·2 
I 273.:; 1 -14.4 -:"_ .~ I -2.5 I -10 7.9 I -118.0 1 -10.1 I -15.1 1 -0.2 
1255.064 I 14.4 ; ~ 2 . !. "..:- ~ i.~430S2 I9B. 71 9~ 197.4103 110.0849 111.9766 1.205914 
I 9.39 I J. 'l1J ! '.:S I 0.12 I 0.1 7 I 0.411 0.00 I 0.07 I O.CO 
I 91.12 I Q,. ~~ . ~. ~.4 I 1.12 I l.~l I 4.011 a.O? I ~.~~ I 0, 9,0 
I 1'I.a , , ., . " .1 I 7.~! I 0._7 I 1.90 I 0.00 I ....... I 0 .. 0 
I 9 - • :;., I e - . 3 = 1 ~ >: • ~~ ~ I 98 • :; I I B 4 • 4 7 I 9:: • :5 9 I 9 !J • 94 I I 00 • ':' I} I 1 00 • ~ 0 ___ _ -__ -__ .... _____ _ _ 40 _- _____ _ + _ _ - _ -- __ ... ____ _ ___ + ________ + ___ - ___ -+ ________ -+- _______ + - - - _____ + 

;: .!. \)5 ";ER 5 ~ 17 I ,J I I I 179 I 103 I 3 1 0 1 0 
I 170: e.] 1 3. .. 5.5 I 68.1 I B2.7 1 '5.3 I 11.1 I 0.1 
j -11::. 9 . ~ I -= . . • ! - 4 .5 I 10:; . 9 I 2Q,.31 -;:. ?< 1 -11.11 -0.1 
1-: -' ~4J 'q. O: :;":· = . -l ~': ! 3.6: 3:;5 1 177.~8S 15 . 00,19 1 1.3 ~ 194 III .06 'J'~ 1 ~ .11893 
I . -' O. Q I :} . ::9 ~' . :;; I 0. 0 2 I ;:.94 1 1.70 I 0.05 1 O. ilO I 0.00 
I I ~. ! .1. -: ,;- : . ', : ·' .23 I 49.44 I 28,,:11 1 0.93 1 O. iJO I 0.00 
I .:..v 1.::: . 14 ; . " ., 1.0'1 I 15.53 I 7.411 3.06 I 0. 0 0 I 0.00 
I I Oe . CI ' :~: .: ~ • 1:,. ' "' 10 '?, .~,? I I~O.OO I 10 L OO 1 10 0.0 ~ ' 1 10']. ! '0 I IOO.~O 

- - - - --- ---+-- --- - -~--- - - ---+ - - -. - - --.--------+--------+--------+--------+--------+ --------~ 
T'3 " ~L 4~S; .!1~' , ;' ~.~ !~ 1146 P90 9~ Ig~ .g 

. ... .:.J,' .: . ~-, 1.~_ 18.93 2~.90 1.0 .;.' J. v O.~·.) 

;-':-:3Ti:S FDR Tolot"LE OF CLUSTER BY VOR3MANE 

; TAT IST I : DF VALUE PROS - - ------ - --- - - ------ - - --- -- ----- - ---------- - --------
::..q -SiHi"'F:E 32 4 .~!59.a34 0 . )00 
':' 1 ":=: ::. ! HOJr· ~A i 10 :: ';fI - ~:iU~RE 32 42~5. 394 0.000 
~"'N T EL- ~ ~E~SiE~ CHI-S"'J~ RE 1 142.88b O. J OO 
F ~! 0.Si7 
C". ·,'T P, : :: 'j :1 : JE"=iCIE'I T 0.659 
:" :;.A"1 E"( ' : . 0.439 

2234 

J ci .90 

36.:;0 

2241 

3 7 .02 

:;.B4 

B3.70 

623 

10.;:9 

94. O~' 

]60 

5.95 

10 9 .00 

6054 
10"'.00 
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TAPLE JF :LUSTER B~ ~Oq~MANT 

CLJSTE~ (S'':')STE:;'NP,I 1C:; ]MA"lT (';OR3MAN2 ) 

=t;o'E ::' l iE"l !;' 1 
=~z;.E ~ T=D , 
DE',':AtyO~ I 
~E~L CHI~ 1 

PEF.: '::E'II.T I 
F:'Jw' C: ' ~ T I 
COL F' t:r. I 
CU"" CO':" ; l, r ' ::Id~n ' I': " ~f ~ ;;'7'~,~:,"afs ,\ ;)ar, I , ~fs\aan V ·lJ·baar. Ic,"~rst.€'''lc'll .. rl; 

, ;:"H ' I ' s ~ • , ~ ta ' ,. '€' C .. ,t. S 1 L 1 r'll S ' 1011 5 : ~ I .. n , €' n , _ _, 
------ ----.--------+--------~--------+--------~--------+--------+--- -- -+ 
':~ : S"'::'<:: : 1-t""'= 1 "='7 I 153' ~J2' 23' 44. , "'- t 

I 1-:~..;.3 ~:.S I "'4.t2 I 23 -:" ,0 I 2Q.2 I 27.3 I 25:a I 
I -:32c;..~, 4 :: .2 I 73.4 I I<;I~.O' -6.2' 16.';' 1.2 I 
' ''<;I . , • . -. I;:.'" ... ~ .. • : Q"- "-'''~ 16 0 48113018<;1 110 '903 '00'5""" , 
,- 24::':; I--'I~;O '''' ... ·2·.5..) 7:1 01 ,' 0.38' '0.73" 0~4~ , 
I, 65 , .:::; 1 4 • . H' 6 • a 5 19 • 34 1 I • 03 1 I • 9;:' I • ;: I , 
I ~~ : . t.~ I =~,= 'q:' 7~.:4 Q7.2Q I. 2:;.11 I 5Q.4!) I 38.:- I 
I ]0.13' ::.: .<: '<;1 I 75.74 67.29 ' 2<;1.11' 5<;1.46' 38.: " 

- - - - - --- - - - - - - . - ---. - - - - - - - -+ ------- -+-- -- ----""--- - -- --+--------+-- - -- - --+ 
C L ~:; T E'; .. I ~ , ;:) ., ~ 4 1 5 1 _22' 23' '" , 3 , 

: I!_:-_~" .-l' ~-.O 1 i4.8' 23 / .6' 2<;1.2' 27.4' 25."1' 
• I -::1:.0' -:'9.8 , -~I:.:i I -e.2 1 -25.4' -2'='."1' 

1-'-.--'-:: '1 ~ ,"- ' ''''',.:, '1(97 '19" ~"..., ' I '-''-3 ''':13 53"~ ,-:0) .... " j , 1 - .... -- u .... - "".\,,1... . ._", .. ,., ..... ..J-.- ~ ' .",,J:l_ 

I 35.:'1 D.J..} 1 0.0.8', 0.30' 0.38' 0.03' 0. 1.'5' 
j ~~.:: I , :.:"! 0.42 , 0."19' 1.03' O.oq, 0.13' 
'" ~ . ..: i~ '.;3' ;:'.48 3.43' 2<;1.11' 2.7Q' 4.2"1' 

'7A.~1 -2.: ~ ' 79.~2' 70.~; , ~S.23' 62.1~' 42.:6' 
--- -------~- - ------+-- -----T--------+--------+--------+--------+--------+ 
::':'JS'E;;' :3 i C' , .. " , I:> ' 5 , 8 , 2.7 , 0 , 7 , 

4 ~:- ,:-, .". I ! '1 • <;I I 63. l' ..., • 8 J 7.:3' 6. "1 , 
1 'C.=; • ;:; • ,;; • ~ I, - I 4 • <;I , - 5 5 ,1' 1 q • 2 ' -7 • 3' 0 • ~ , 

: 6.3~'C~J 1, ·: '.1r~~ ', I1.b~~~ " 486~t~ ',4"3:H :7.2ci75~ : .005~T~ " 
I ?~:~~ I 2.~q ! 0.94 ! 1.34 I, 4.54' 0.00' 1.18' 

, ,:. . '. " : : , :"1 2..48 1. 25 34.18' 0.00' 10. : '0 , 
6""."1':'· , 83."0' 60.69 71.96' 92.411 62.16' 52.3b' ----------+--------+--------+--------+--------+--------+--------+--------+ 

CL ')STER 4' 320' 17 , 39' 1 eo , 6 , 29' JJ' 
, 4<;1~.3 1 15.9' 20.8' 60.1' 8.1' 7.6' 7.2' 
, -1~7.3' 1.1' 18.2' 113.9' -2.1' 20.4' 2~.a I 
'6].2!~1 '.052QQ 115.<;1398 1190.342 '.55QI16 154.536~ 192.33:-4 I 
, 5.29' 0.23' 0.64' 2.97' 0.10' 0.40' 0 · ... :' 
, 5~ 'J{>. 'I .~.?3', 6.26' ~8.89' 0.!6' 4 .49', 45'10' 
! :> • :>..: " . w'4 Iq. 3 1 , _ e . 04! ., . ::. 9 1 ] 7 • 84 7. 4 , 
I q2.:'~ 1 IOO.C'0 I 100.00 1 100.00 , 10C'.00 , 100·00 , 100.:"0 , 

----------~--------+--- -----+--------+--------+--------+--------+--------+ c':' ,,-T, E:;. 5 ' 3'::' 0 1 0 1 0 .. 0 , 0 , 0 , (} , 
, 2§?,.4 'I Q.~ l 1?0 ' 38.2' 4.7' 4.4' 4.?' 

.=.6 -",': -lc.O' -33.2' -4.71 -4.4' -4.~' 
p a.~::~ 19.1::31:.1 112.0159 , 39.189 14.69"127 '4.40185 '4.163 q l , 
I • "g' ~~ 1 g. 9~', 0.00', 0.00' ? 00' 0.00', o. ~~ " . • _ ' .• 1 ~ .. 3 0.00 0.00' '.00' 0.00 0. __ 
, 7.4~· ' O.JO I 0.00' 0.00' 0.00' 0.00' 0.">0' 
, 12': .J ';) I I~O.':IO I 100.00 , 100.00 , loIl.oo , 100.00 , 100 ·'Je· , 

---- -- ----~ --------~--------+--------T--------+------- -+--------+--------+ 
TOTAL 4531 154 202 042 79 74 70 

7"1.32 2.:4 3.34 10.61 1.]1 1.22 1.16 

STA ~ !S~l~S FOR TABLE OF CLUSTER BY VOR3MANT 

OF VALUE PROS 
-- -- - ---- -- ---- - - - --- --- ------ --- - -- -- --- --- -- -- ------

24 13~!).041 
24 15v4.530 

1 10.403 
0.478 
0·431 
0.239 

0.000 
0.000 
0.001 

.., O"' ~ 'L 

36. '<I 

37. ~ I 

10.29 

94.05 

360 

.' 00.00 

6052 
100.00 
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TABLE OF CLUSTER BY MAXSNELH 
CLUSTER(CLUSTERNR) MAXSNELH(MAX.SNELHEID) 
FREQUENCY I 
EJ:PECTED 1 
DEVIATION I 
CELL CH I:'''' I 

PERCENT I 
ROW peT 1 
COL peT I 
CUM COL~ 1=< 50 Kr'll 70 kr'l180-90 kr'll 100 kr'll ----------+--------+--------+--------+--------+ 

CL II S T ER 1 i 1 899 1 19 1 6 1 (I 1 
1 180C.4 1 20.8 I 99.2 1 3.6 1 
1 98.6 1 -1.8 1 -93.2 1 -3.6 1 
15.40202 I. 162919 187.5456 13.59357 I 
1 70.94 1 0.71 1 0.22 1 0.00 1 
1 98.70 1 0.99 1 0.31 1 0.00 1 
1 75.81 1 65.52 1 4.35 1 0.00 I 
1 75.81 1 65.52 1 4.35 1 0.00 1 ----------+--------+--------+--------+--------+ 

CLIJSTEF: 2 1 448 1 2 1 0 1 0 1 
I 421.1 I 4.9 1 23.2 1 0.8 1 
1 26.9 1 -2.9 1 -23.2 1 -0.8 1 
11.72009 I 1.6954 123.1976 1.840493 1 
1 16.74 1 0.07 1 0.00 1 0.00 1 
1 99.56 1 0.44 1 0.00 1 0.00 1 
1 17.88 1 6.90 1 0.00 1 0.00 1 
1 93.69 1 72.41 I 4.35 1 0.00 1 ----------+--------+--------+--------+--------+ 

CL U ST ER 3 I 8 1 8 1 1 3 1 1 5 1 
I 142.2 1 1.6 1 7.8 I 0.3 1 
I -134.2 1 6.4 1 123.2 1 4.7 1 
1!2ci.684 124.5141 11935.96 179.3431 I 
1 0.30 1 0.30 1 4.89 1 0.19 1 
I 5.26 I 5.26 1 86.18 1 3.29 1 
1 0.32 1 27.59 I 94.93 1 100.00 1 
1 94.01 1 100.00 1 99.28 1 100.00 1 ----------+--------+--------+--------+--------+ 

CLUSTEF: 4 I 150 I 0 1 1 I 0 1 
1 141.3 1 1.6 1 7.8 1 0.3 I 
I 8.71 -1.61 -6.81 -0.3 I 
1.535911 11.6357915.912551.2820321 
I 5.60 I 0.00 1 0.04 I 0.00 I 
1 99.34 I 0.00 1 0.66 1 0.00 1 
1 5.99 1 0.00 I 0.72 1 0.00 1 
1 lOO.OCl 1 100.00 1 100.00 1 100.00 1 ----------+--------+--------+--------+--------+ 

TOTAL 2505 29 138 5 
93·.5-;- 1. 08 ~. 16 0.19 

FREQUENCY MISSIN~ = 223 

STATISTI!:S' F OR TAC"LE OF CLUSTEr: BY MAXSNELH 

TOTAL 
1924 

71 .87 

71.87' 

450 

16.81 

88.68 

152 

5.68 

94.36 

151 

5.64 

100.00 

2677 
100.00 

STATISTIC OF VALUE PROB 
------------------ ------------------------------------
CHI-SQUARE 9 2298.023 0.000 
LIKELIHOOD RATIO CHI-S~UARE 9 976.991 0.000 
MANTEL-HAENSZEL CHI-S~ ~ ARE 1 457.323 0.000 
PHI 0.927 
CONTINGENCY COEFFICIENT 0.680 
t RM1EF: 1 5 V 0.535 

EFFE CTI VE SAMPLE SIZE = 2677 
~pcGV~Nr '~ MISSING = 223 
~~~NI~G'~' 4JX OF THE CELLS HAVE EXPECTED COUNTS LESS 

TRAN 5. CHI-SQUARE MAY NOT BE A VALID TEST. 
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TABLE OF t:LUST'C.R BY WE':; 'S I TUA 

CL U 5 TE E' / SL IJS"TE r;~ 'riE ') w'EGS'I;'UA l ,llE~SITIJATrE) 

F F: E Q 1.:£ N C Y 
EXPECTED 
DEVIATIOn 
CELL CHI2 

PEF:CE NT 
f\ 'OW FCT 
CC ::. peT 
CUM COLX Ire~~te wlkru i sin ~ IT l Y kruilverkeerslbocht I 

leg I. - I s f n gip 1 e i ft I I ----------+--------T--------T--------+--------+--------+ 
CU/ STE f? 1 1 1620 I 145 I 140 1 2 1 2~ 1 

I 14..43. 1 I 3C'(:'.5 I 158.2 I 4.3 1 25.9 I 
I 176.9 I -1~6.5 I -18.2 I -2.3 I -0.9 I 
!21.~913 \SO.!Q46 I 2.0903 I 1.2413 1.030233 I 
I t.C-' . 2'9 1 5 . ~ 0 I 5. 21 1 0 • 07 I O. 93 I 
I 8:!,.85 I T .51 I 7.25 I 0.10 I 1.29 I 
I 80.72 1 34.6~ 1 63.64 1 33.33 I 69.44 I 
I 8 ~ .72 I 34.6~ I 63.64 I 33.33 I 69.44 I ----------+--------+--------+--------+--------+--------+ 

! Lt~ 13iEF' 2 I 135 ( 2'4':;' I 61 I 4 I 1 I 
I 3:! ,~.1 I 7'2;.0 I 36.8 I 1.0 I 6.0 I 
I -201.1 i 17;.0 I 24.2 I 3.0 I -5.0 1 
1 .1 2C I .:34 14:;7.!:i8:, 115.83'7318.927814.194891 
1 5.02 I 9.27" 2.27 1 0.15 1 0.04 I 
I 32·. 00 I 55 . 33 I 1 3 . 56 I 0 • 99 I 0 • 22 I 
I .:l.73 I 59.57 I 27.73 I 66.67 I 2.78 J 
1 8).44 1 94.26 1 91.36 1 100.00 I 72.22 I ------ ----+--------+--------+--------+--------+--------+ 

CLUSTER 3 I 124 I 12 I 10 I 0 1 7 I 
I 114.3 I 23.8 I 12.5 I 0.3 I 2.0 I 
I 9.7 I -11.8 1 -2.5 I -0.3 I 5.0 I 
1.82:;'68515.851361.5097511.341645111.9538 I 
I 4.61 1 0.45 I 0.37 1 0.00 1 0.26 1 
I 8 1 .05 I 7.84 I 6.54 I 0.00 I 4.58 1 
I 6.18 I 2.87 I 4.55 I 0.00 I 19.44 I 
I :t 3.ci2' I 97.13 I 95.91 I 100.00 I 91.67 I ----- -----+--------+--------+--------+--------+--------+ 

(L 1,5 "i Et; , 4 I 128 I 12 I 9 1 0 1 3 1 
I 1!3.5 1 23.6 I 12.4 I 0.3 1 2.0 1 
I 14.5 I -11.6 1 -3.4 I -0.3 I 1.0 I 
11.94::8 15.7356 1.953689 1.339412 10.45588 1 
I 4.7.:l I 0.45 I 0.33 I 0.00 I 0.11 I 
I 84.21 I 7.89 1 5.92 1 0.00 1 1.97 1 
I t; ,.38 I 2.87 I 4.09 I 0.00 I 8.33 I 
I 10 'Z' .(:0 ,. 100.00 I 100.00 I 100.00 I 100.00 I --- -------+--------+--------+--------+ --------+--------+ 

7 C ·7~L 2 1:0 7 41e· ':20 6 36 
74.69 1:·.56 8.19 0.22 1.34 

S'",,;,; "; !ST! CS' F""J~ : TAc'LE OIT CLUSTER BY WEGSITUA 

~ :T, AiISTIC OF VALUE PROB -- - -- -- - - - - - - - - - -- - - -- -- - - - - - -- - -- - - - ---- - - - - - - - - -- - -
~HI-5DUA~£ 12 741.356 0.000 
_I ~ ELIH~~D ~~TIO CHI-S~UARE 12 606.343 0.000 
~lA·.;TE,--1Il=:NSZEL CHI-SQ":iARE 1 27.677 0.000 
PHI 0.525 
CONJIN 1EN~Y COEFFICIENT 0.465 
.:~'~.~iEr1 1 ~ 3· '-;' 0.303 

~AMPLE SIZE = 2687 
MIS'S'ING = 213 
30% CF THE CELLS HAVE E~PECTED COUNTS LESS 

THAN 5. CHI-SQUARE MAY NOT BE A VALID TEST. 

TO I ~L 

19::2 

16.75 

88.::5 

94.3'4 

152 

C' ' I 
~.oo 

~ 6'; ~-

100. rh:. 
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TABLE OF CLUSTER BY LISHTGES 

CLUSTERICLUSTERNR) 
F RE Q'J E ~~ ~ '( , 

LICHTGES(L~~HTGESTELDHi 

EXPE.:TED 1 
DEVI~TION I 
CELL CHI2 1 

PERCENT , 
ROW peT I 
CDL p r T , 
CUM COLX Idaglichll~uislern'sche~e~ 1 

1 1 1 5 1 I ----------+--------+---- ----+--------+ 
CLUSTER 1 I 1552 I 318 J 63 I 

I 1469.4 1 39.4.1 I 70.5 1 
I 83.6 I -76.1 1 -7.5 J 
14.75405114.68741.7926341 
1 : ,~ . . 7 4 I 11 . 83' 2 . 34 I 
1 80.29 J 16.45 1 3.26 1 
I 76.00 I 58.03' 64.29 1 
1 76.00 1 58.03 I 64.29 1 ----------+--------+--------+--------+ 

CLU~TEi? : 2 1 291 1 138 1 21 1 
1 341.9' 91.7' 16.4 1 
1 -50.9 1 46.3 1 4.6 1 
17.5t·465 J 23.3253 11.28625 J 
I 10.83 I 5.13' 0.78 J 
I 64.67 I 30.67 J 4.67 J 
1 14.25 I 25.18 I 21.43 I 
J 90.25 J 83.21 J 85.71 I ----------+--------+--------+--------+ 

CLUSTER 3 1 118' 27 I 8 , 
I 116.2 1 31.2' 5.6 I 
I 1.8 I -4.2 J 2.4' 
1.0269.57 1.563368 '1.05151 I 
1 4.39 I 1.00 I 0.30' 
1 77.12 1 17.65 1 5.23' 
I 5.78 I 4.93 J 8.16 J 
1 96.03 I 88.14 1 93.88 I ----------+--------+--------+--------+ CLUSTER 4 , 81 I 65 1 6 I 
I 115.5 I 31.0 J 5.5 J 
1 -34.5 I 34.0' 0.5 I 
110.2901137.33081.037907 , 
1 3.01 1 2.42 1 0.22 1 
I 53.29 I 42.76 J 3.95 J 
1 3.97 1 11.86 1 6.12 1 
1 100.00 1 100.00 , 10Cl.00 1 ----------+--------+--------+--------+ 

TOT~ L 2042 548 98 
75.97 20.39 3.65 

FR~] l eNC~ MISSING = 212 

TOTAL 
1933 

71. 91 

71.91 

450 

16.74 

88.65 

153 

5.69 

94.35 

152 

5.65 

100.00 

2688 
100.00 

STATISTICS FOR TABLE OF CLUSTER BY LICHTGES 

S' ATISTIC' OF VALUE PROB 
----------------------------------------------------- -
CHI-SGUAR·E 6 101.711 0.000 
LIKELIHOOD RATIO CHI-SiUARE 6 91.903 0.000 
MANTE L-H~ENSZEL CHI-SQUARE 1 50.710 0.000 
PHI 0.195 
CONTINGENCY COEFFICIENT 0.191 
CRAnE;:;.- ' 3' \) 0.138 

E F FE\..I I v E 5 A M F- LE 5 I Z E = 2688 
FRE~UEN(I MI5S'ING = 212 
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TABLE OF CLUSTER BY GEMEKLAS 

CLUSTER (CLUSTEF:tW) G'EMEKLAS (1£l"' .• KLASSE) 

FREQIJP~CY I 
EXPECTED I 
DEVIATION 1 
CELL CHI2 1 

PEF:CENT I 
ROW PCT I 
COL F'(·i I 
CUM COLX I) 100.001~0 - 100120 - 50 110 - 20 I 5 - 10 I < 5.0001 

10 I I I I 1 I 
----------+------ --+--------+--------+--------+--------+--------~ 
CLUSTEr;,' 1 1 974, I 293 1 367 I 177 1 87 1 35 I 

I 971.9 I 20'1.1 I 358.0 I 190.5 I 95.6 I 35.9 I 
I 2.1 I 11.9 I 9.0 I -~3.5 I -8.6 I -0.9 I 
1.00457:> 1.50ti181 1.226787 10.q..J621 1.774957 1.024727 I 
1 36.22' I l:l .tiO 1 13.65 I 6.58 1 3.24 1 1.30 I 
I 50.3~ ' I 1::'.16 I 18.99 I 9.16 I 4.50 I 1.81 I 
I 72.04 I 74.94 I 73.69 I 66.7q I 65.41 I 70.00 I 
I 72.04 I 74.94 I 73.69 I 66.79 I 65.41 I 70.00 I ----------+--------+--------+--------+--------+--------+--------+ 

CLUSTE~' 2 I 2<:;'1' I 63 I 70 I 17 I 3 I 0 I 
I 22~.J I 6:'.4 I 83.3 I 44.3 I 22.3 I 8.4 I 
I 7(;'.7 I -2.4 I -13.3 I -27.3 I -19.3 1 -8.4 I 
122.1'='['3 " .C '~C·484 12.13516 116.8641 f16.6617 18.3674'2 1 
1 11.04 I 2.34 1 2.60 I 0.63 1 0.11 1 0.00 1 
I 66.00 I 14.00 I 15.56 I 3.78 I 0.67 1 0.00 I 
I 21.9'7' I 16.11 I 14.06 I 6.42 I 2.26 I .0.00' 
1 94.01 I 91.05 1 87.75 1 73.21 1 67.67 I 70.00 J ----------+--------+--------+--------+--------+--------+--------+ 

CLUS'TER 3 I 12 I 11 I 31 I 51 I 38 , 11 I 
I 77.4 I 22.4 I 28.5 I 15.2 I 7.6 1 2.9 I 
1 -ci:'.'t'" -1:' .4, 1 2.5 1 35.8 1 30.4 I 8.1 1 
155.28;'] 15.79626 1.215536 184.5584 1121.194 123.1192 I 
I 0.4:: I 0.41 I 1.15 I 1.90 I 1.41' 0.41 I 
I 7.79 I 7.14 I 20.13 I 33.12 I 24.68 I 7.14 I 
1 0.8 ":'1' I 2.81 1 6.22 1 19.25 I 28.57 I 22.00 I 
I q 4 • ;:, ,' q:3 • 86 I q 3 • 98 I 92 • 45 I 96 • 24 1 92 • 00 I 

----------+--------+--------+--------+--------+--------+--------+ 
CL U S'T ER, 4 I 6 =i I 24 I 30 I 20 I 5 , 4 I 

I 7i.4 I 22.1 I 28.2 I 15.0 1 7.5 1 2.8 1 
I -7.4 I 1.9 I 1.8 I 5.0 I -2.5' 1.2 I 
1."'7211151.1630081.12154811.682621.8433731.487382 I 
I 2.57 I 0.89 I 1.12 I 0.74 I 0.19 I 0.15 I 
I 4 :". :3 ~ 1 1 5 • 7 9 I 1 9 • 7 4 I 1 3 • 1 6 I 3 • 29 1 2 • 63 I 
I 5.1:> I 6.14 1 6.02 1 7.55 1 3.76 1 8.00 1 
I 100.0(! I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 

----------+--------+--------+--------~--------+--------+--------+ 
"i [t "'7 ~ !:.. 1 ~;" -: ' :3 ';' '. 498 265 1 33 50 

50:~§' 14.54 18.52 9.85 4.95 1.86 

F~£m ~ENCY MISSING = 211 

STATISTrrs FOR TAELE OF CLUSTE~ BY GEMEKLAS 

OF VALUE PROB 
------------------------- --- -------------------- ------
Ch'j -S"Gl\iAh'E 
LII-:ELIHO OO RATIw' CHI -S'QUARE 
MA ~HE ':" -HAENS ZEL CH I -S"GUARE 
PHI 
CONTINGE~GY COEFFICIENT 
CF,'M1Er: ,' S" V 

EFFECTI ~~ SAMPLE SIZE = 2689 
FRECHJDir ( MISSING = 211 

15 
15 

1 

302.924 
314.425 

34.942 
0.367 
0.345 
0.212 

0.000 
0.000 
0.000 

1 ~--'~ -- ~ 

71.~9 

16. -;-'3 

5.73 

94.:35 

100.:0 
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CLUSTER ~ CLUSTER~R ) 

T AG'LE OF CL ':JSTER BY VOF.'JMANE 
'. : Ci;::!~lAN E ;' liD F:'3''l1A N 1 ) 

FP-EQUENCY 
EXF'ECiED 
DEVIATION 
CELL CHI2 

PEF:CENT 
E:(OW peT 
cn~ P(:T 
cI11'1 COL I. 

1 
1 
1 
1 
1 
1 
1 , 
1 r' \J d ~ ~ I I 1 ~I I ~' ,u IU 1:' : , I a" r ':-1"1 'I'! Eo rl I a f s J a a rl I a f s 1 a a rl 1 Cl ;' eo r' i ::I 
II= 'H I Itll= t a ~l :J .' ,' t..ll!;ta r 'o?c nts llird.\s 1 - 1 ----------+--------+--------+--------+--------+--------+--------+ 

et. i) S T E F: 1 1 1 7 9 ~ ! 1~' I 1 0 1 1 6 1 11 1 9 1 
I 1691.!) , 32.4 I 91.3 I 28.1 1 71.Q 1 17.3 1 
I 1 0 4 • 0 1 - 2 :: • 4 1 9 • 7 I - 2 2 • 1 1 - 6 0:) • q I - 8 • 3 1 
1 6 • ~ ~ 1 2 1 I 1 5 • 4:; 7 "1 I 1 • 0 1 Q : '8 I 1 7 • 3 3 5 4 I 5 1 • 6 1 0 7 I 3 • 9 5 5 I 
1 e t ' . 8:;' I Cl • :3 7 1 :3 • 7 6 1 0 • 2 2 1 0 • 4 1 1 0 • 3 4 1 
I 92.C11 I 0.52 1 5.23 I 0.31 1 0.57 1 0.47 1 
1 76.35 I 22.22 1 79·5l I 15.38 1 11.00 1 37.50 1 
1 76.35 I 22.22 1 7i.5~ I 15.33 1 11.00 I 37.~O 1 

----------+--------+--------~--------+-- ------T--------+--------~ 
C L ~ IS l' E;:;: 2 1 3 1 t) I 1 8' 1 3 1 29 i 76 1 3 1 

I 3Q3.0 I 7.5 21.2 I 6.5 I 16.7 1 4.0 1 
I -83.0 I 10.5 I -8.2 I 22.5 I 59.3' -1.0 I 
117.::'2=<4 I 14.5'=i";l .i3.19025 177.5198 1210.247 1.255232 1 
I 11.5~ 1 0.67 1 0.48' 1.08 I 2.83 1 0.11 1 
I 69.04 f 4.01 I 2.90 I 6.46 I 16.93' 0.67 1 
1 13.1~ 40.00 I 10.24' 74.36 I 76.00 1 12.50 1 
1 89.54 1 62.22 1 89.76 1 89.74 1 87.00 1 '50.00 1 ----------+--------+--------+--------+--------+--------+--------+ CLIJS TER 3 I 144 1 0 I 8 1 0 , 0 I 2 , 
1 134.8 1 2.6 I 7.3' 2.2' 5.7 I 1.4 1 
1 et .::' 1 - 2 • 6 1 0 • 7 1 - 2 • 2 1 - 5 • 7 1 0 • 6 1 
, • 6':: 858':: I 2 • :;'800 4 I. 0 -;- ;) 906 '2. 23604 I 5 • 73343 I 0 • 28295 I 
I 5.3b I 0.00 I 0.30 I 0.00 I 0.00 I 0.07' 
1 93.:;1 ' 0.00 5.19 1 0.00 I 0.00 1 1.30 1 
1 6 • 1 ~, 0 • 0 0 6 • 3 0 1 0 • 0 0 1 0 • 00 1 8 • :3 3 1 
I 9:.6~ I 62.22 I 96.06 I 89.74 I 87.00' 58.33' ----------+--------+--------+--------+--------+--------+--------+ CL U S'T E R 4 1 1 02 1 1 7 1 5 , 4 , 1 3 1 1 0 , 
1 1 3':' • ;:: 1 2 • 5 1 7 • 1 1 2 • 2 I 5 • 6 1 1 .:3 1 
I -3!).2 I 14.5 1 -2.1 1 1.8 I 7.4' 8.7 1 
1~.82~6t 182.76~8 1.641203 11.49015 I 9.6836 155.4662 1 
i 3.aC; I 0.03 I 0.19 I 0.15 1 0.48' 0.37 1 
I 67 • 5:' 1 11 • 26 1 3 • 31 1 2 • 65 1 8 • 61' 6 • 62 1 
I 4.'4 1 37.78 1 3.94 1 10.26 i 13.0(11 41.67 1 
I 10CI. !'l0 i 100.00 1 100.00 I 100.00 I 100.00 , 100.00 1 ----------+--------+--------+--------+--------+--------+--------+ 

'j .:' TA':' 2 J ~' ! 4 ~. 1 2 7 :3 9 1 0 (; 2 4 
87.5~ 1.68 4.73 1.45 3.72 0.89 

ST~TISTICS FOR TAG'LE OF CLUSTER B~ VOR3MANE 

S TA -;- I ~;T I ·: ' DF VALUE PROP, 
--------------------- ------ ------------------- ------

;AMPL€ SIZE = 2680 
MI:;SIN~ = 214 

15 
15 

1 

587.573 
423.064 
130.337 

0.468 
0.424 
0.270 

0.000 
0.000 
0.000 

291. OF THE CELLS YAVE EXPE:TED COUNTS LESS 
THAN 5. CHI - SQUARE MAY NOT BE A VALID TEST. 

1=-':1 
'-'-

71,~3 

16. 7 2 

88.64 

94.38 

100. 00 
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TABLE OF CLUSTER BY VOR3MANT 

CLUSTER(CLUSTERNRl VDR3MANT(VDR3MAN2) 

FRE9UENCY I 
EXPECTED I 
DEVIATION I 
CELL CHI2 I 

PERCENT I 
ROw PCT I ~ 
COL pr:T I ".1/, \ . 
CUM COLI. Ir·ydenlle.lst.ilstaalc,vl?l"·stekle.verst. le.ver·st. IJP:;ld~'1 I 

Iperl Irl I.;.rl Ir11 11/r' 1 1 TO~'!'L ----------+--------+--------+--------+--------+--------+--------+ 
CL IJ S T E R 1 I 35 1 3 I 2 12 I 853 1 821 I 9 I 1 ~'~, 3 

I 97.S I 21.6 1 210.6 I 809.4 1 763.4 1 30.2 1 
I -62.8 1 -18.6 1 1.4 1 43.6 1 57.6 I -21.2 I 
140.2Q44 I 15.983 1.008984 12.34526 14.34234 114.8747 1 
I 1.30 I 0.11 I 7.88 I 31.72 I 30.53 I 0.33 I 71.~9 
1 1.81 I 0.16 I 10.97 1 44.13 1 42.47 1 0.47 1 
I 25.74 1 10.00 1 72.35 I 75.75 1 77.31 I 21.43 I 
1 25.74 I 10.00 I 72.35 1 75.75 1 77.31 I 21.43 1 71.~~ ----------+--------+--------+--------+--------+--------+--------+ 

CLUS'TER 2 1 12 I 1 1 39 1 214 I 183 I 1 I ':::0 
I 22.8 1 5.0 1 49.0 I 188.4 I 177.7 I 7.0 1 
I -10.8 I -4.0 I -10.0 I 25.6 I 5.3 I -6.0 1 
15.08S4S' i3.2~964 12.05296 13.46859 1.156622 15.17091 I 
1 0.45 I 0.04 1 1.45 1 7.96 I 6.81 I 0.04 1 16.:3 
1 2.67 I 0.22 I 8.67 1 47.56 I 40.67 I 0.22 1 
1 8.82 I 3.33 1 13.31 1 19.01 I 17.23 I 2.39 I 
I 34.56 I 13.33 I 85.67 I 94.76 I 94.54 1 23.81 I 88.62 

----------+--------~--------+--------+--------+--------+--------+ 
CLlISTER 3 I 3 I 0 I 38 I 56 I 55 I 2 I 1:4 

1 7.8 I 1.7 I 16.8 I 64.5 1 60.8 I 2.4 I 
I -4.9 1 -1.7 I 21.2 I -8.5 I -5.8 I -0.4 I 
12.94428 11.71811 126.8339 11.11682 1.557133 1.068311 I 
1 0.11 I 0.00 I 1.41 I 2.08 I 2.05 1 0.07 1 5.~3 
1 1.95 j 0.00 I 24.68 1 36.36 I 35.71 I 1.30 I 
I 2.21 I 0.00 I 12.97 I 4.97 1 5.18 1 4.76 I 
I 36.76 I 13.33 1 98.63 1 99.73 1 99.72 I 2B.57 1 94.~5 ----------+--------+--------+--------+--------+--------+--------+ 

CLUSTER 4 1 86 1 26 1 4 1 3 1 3 I 30 I 152 
I 7.~ I 1.7 I 16.6 I 63.6) 60.0 I 2.4 I 
I 78.3 I 24.3 I -12.6 1 -60.6 I -57.0 I 27.6 1 
1797.7:·4 1348.328 19.52834 157.7903 t54.1812 1321.462 1 
1 3.20 I 0.97 I 0.15 I 0.11 l 0.11 I 1.12 I 5.~5 
I 56.52 I 17.11 I 2.63 I 1.97) 1.97) 19.74 I 
I 63.24 1 8b.67 1 1.37 I 0.27 1 0.28 1 71.43 1 
1 100.00 I 100.00 1 100.00 1 100.00 I 100.00 1 100.00 I 100.00 ----------+--------+--------+--------+--------+--------+--------+ 

1[~~~ '~A 30 293 1126 1062 42 2=~9 
5:5~ 1.12 10.90 41.87 39.49 1.56 100.00 

FREQUENCY MISSING = 211 

STATISTICS FOR TABLE OF CLUSTER BY VOR3MANT 

STATISTIC DF VALUE PROB 
~~i:~~~~~~--------------------i~--iji~:~ij-------~:~~~ 
LIKELIHOOD RATIO CHI-SQUARE 15 821.484 0.000 
MANTEL-HA~NSZEL CHI-SQUARE 1 320.216 0.000 
PHI 0.800 
CONTINGENCV COEFFICIENT 0.625 
CRAMER'3 Y 0.462 

EFFECT I ~iE 3AMF'LE SIZE = 2689 
FREGUEN~V MISSING = 211 
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TABLE OF CLUSTER BY MAXSNELH 

CLUSTERCCLUSTERNR) MAX5~E!H(MAX.S~ELHEID) 

FREQUENCY 1 
EXPECTED 1 
DEVIATICN I 
CELL CH:'':: 1 

PERCENT 1 
ROW PCT I 
COL PCT I 
CUM COL'\ I = < 50 k ('l 1 7 0 ~ I'i I 80 - q 0 k I'l ) 1 G'O l.: 1"1 1 TOT A L ----------+--------+--------+--------+--------+ 

cl u s ter' 1 1 280 1 1 (I 1 8 1 (; 1 298 
I 198.8 I 1~.2 1 78.5 1 6.5 I 
1 81.2 1 -4.2 1 -70.5 1 -6.5 1 
133.1826 11.14':'?22 163.3065 16.5,1175 1 
1 6.581 (:. .231 0.191 0.001 7.0(1 
I 9:3 • q 0 I :3 • 3'~ I 2. 68 j C • Z\!:' J 
1 9.86 1 4.93 1 0.71 1 0.00 1 
1 q.8-61 4.93 I 0.71 r 0.00 I 7.G'! , 

----------+--------+--------+--------+--------+ 
cluster 2 1 250 1 15 I 14 I 0 I 279 

1 18c.1 1 1].3 1 73.5 6.1 I 
1 63.91 1.71 -59.5 I -6.11 
121.Q:3J5 1.2:' 52.1,1148.153816.096:·7 I 
I 5.a~ I J.35 I 0.33 I O.O~ I 6.~~ 
1 89.61 I 5.38 1 5.02 1 0.00 I 
I 8.81 1 ~.39 1 1.25 1 0.00 I 
1 18.67 I 12.32 1 1.96 1 0.00 I 13.56 ----------+--------+--------+--------+--------+ 

clLlst ... r:3 I 2213 I 831 551 01 2351 
1 1568.3 I 112.1 1 619.2 I 51.4 I 
I 644.7 1 -29.1 I -564.2 1 -51.4 1 
' 26:;.!~ -7 ! 7- .S'~0:~ .1514.122151.37'29 I 

52.00 1.95 I 1.29 1 0.00 I 55.24 
94.13 3.53 I 2.34 I 0.00 I 
77.95 4!/.d9 I 4.91 I 0.00 I 

1 96.62 I S'3.20 1 6.87 1 0.00 I 68.80 ----------+--------+--------+--------+--------+ 
cluster' 41 581 811 5861 56 I 781 

I 521.0 I 37.3 I 205.7 1 17.1 I 
1 -463.0 1 43.7 1 380.3 1 38.9 I 
1 411.43 151.3781 1703.032 188.8229 1 
1 1.36 1 1.90 1 13.77 1 1.32 1 18.35 
1 7.43 I 10.3~ 1 75.03 I 7.17 I 
1 2.04 1 39.90 1 52.27 1 60.22 I 
1 98.66 1 93.10 I 59.14 I 60.22 I 87.15 ----------+--------+--------+--------+--------+ 

clu~,ter' ~I I 38 I 14 I 458 I 37 I 541 
1 364.9 I 20.1 1 144.1 I 12.0 I 
1 -326.9 1 -12.1 1 313.9 1 25.0 I 
1292.838 15.60278 1684.003 152.4869 I 
I 0.89 I 0.33 I 10.76 I 0.87 I 12.85 
I 6.95 1 2.56 I 83.73 1 6.76 I 
1 1.34 1 6.90 1 40.86 1 39.78 J 
1 100.00 I 10C'.00 1 100.00 1 100.00 1 100.00 --------- -+--------+--------+--------+--------+ 

TOTAL 2839 203 1121 93 4256 
66.71 4.77 26.34 2.19 100.00 

F~EGUENCY MISSING = 399 

STATISTICS FOR TABLE OF CLUSTER BY MAXSNELH 

STATISTIC OF VALUE PROB - - -- - - - - - - - -- - - - -- - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - ----
CH I -S'QUARE 
LIKELIHOOD RATIO CHI-SQUARE 
HANTEL-HAENSZEL CHI-SQUARE 
PHI 
CONTIN~ENCY COEFFICIENT 
CRAMEF: '5- V 

EFFECTIVE SAMPLE SIZE = 4256 
FREGUENCY MISSIN~ = 399 

12 3308.378 
12 3645.820 

1 2050.673 
0.882 
0.b61 
0.509 

0.000 
0.000 
0.000 
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TABLE OF CLUSTER BY WE~SITUA 

CLUSTER(CLUST~~M~) WEGSITUA fWEGSITUATIE) 
FF:E·:;}UENCY 
EXr'ECTED 
DEVIATION 
CELL CHI2 

PERCENT 
ROW PCT 
COL peT 
CU~l COLi~ 

1 
1 
1 
1 
1 
I 
I 
If~~~~~ wlkruisinglT(Y kruilv9~~eerslbochl 
I-:-g ISlrlg 11= ,1elrl 1 1 ----------+--------+--------+--------+--------+--------+ 

clu~ ·l\?r· 1 I lC/6 i 1001 65 I 0 I 27 I 
1 57.:· I 161.3 1 60.5 1 0.9 I 17.8 1 
I 42 .~. 1 - 6 1 • 3 1 4 • 5 1 - 0 • 9 I 9 • 2 1 
140.8671123.29641.34206·31.90853714.727411 
I 2.49 I 2.35 I 1.52 I 0.00 I 0.63 I 
I 35.57 1 33.56 1 21.81 1 0.00 1 9.0~ , 1 
1 12.88 1 4.33 I 7.51 1 0.00 1 10.5 0 1 
1 12.22, 1 4.33 1 7.51 1 0.00 I 10.5~' 1 ----------+--------+--------T--------+--------+--------+ 

cl.!lst.l?t- ' 2 1 I=:2 1 75 1 63 1 7 1 ' . I 
1 E4.t 1 151.6 I 56.8 1 0.9 1 16.~ 1 
1 7 E·. 9 1 - 76 • 6 1 6 • 2 1 6 • 1 1 -1 3 • '1 1 
111':' • .1:2 138.6719 1.676501 144.2537 111.2823 I 
I 3.1~) 1 1.76 I 1.48 I 0.161 0.07" I 
I 4~.14 1 26.79 I 22.50 I 2.50 1 1.07 1 
I 1b.CA I 3.25 1 7.28 I 53.85 1 1.18 1 
I 25.02 I 7.58 \ 14.80 I 53.85 I 11.76 I ----------+---------+--------+--------+--------+--------+ 

cluslo?r' 31 2:41 15501 499 I 61 65 I 
1 4:~.3 1 1274.2 1 477.5 I 7.2 1 140.8 I 
I -.=.=: .. . 3 I ~75.8 1 ~1.5 I -1.2 I - 15.8 I 
I: : ':;" -= ~4 159.7144 1.964826 \.192972 140.1884 1 
I :.49 I 36.35 I 11.70 I 0.14 1 1.52 I 
I 'ii.94 I 65.85 1 21.20 I 0.25 1 2.76 I 
I i~ · .~3 I 67.16 I 57.69 \ 46.15 I 2S.4Q I 
I' =';'.35 I 74.74 1 72.49 I 100.00 I 1·/ .25 1 ----------+--------+--------+--------+--------+--------+ 

c 1 Ll !;. lo? r' 4 I 7 t · I : ,29 I 1 74 I 0 I :3 I 
I 1:0.9 1 423.3 I 158.6 1 2'.4 1 46.8 1 
1 -74.Q I 105.7 I 15.4 I -2.4 I -43.8 1 
I :3 7 • 20~· j' 26 • 406:3 I 1 • 4 9 7 7 2 I 2 • 384 1 5 1 40 • ~ 5 8 4 I 
I 1. "18 I 12.41 I .l.06' I 0.00 I ).O'Y I 
I q.72 I 67.65 I 2':.25 I 0.00 I 0.38 I 
I 9 • 2:3 I ~ 2 • 92. I 2 C \. 12 I 0 • 00 1 1 • 1 8· 1 
1 j~.59 I S7.66 1 9~.6D I 100.0~ I 38.43 I ----------+--------+--- -----+--------+--------+--------+ 

cluslo?t" , 5 I 275 I 54 I 64 I 0 I 157 I 
I 106.2 1 29/.7 1 111.6 I, 1.7 1 32.9 1 
I 162::.8 1 -243.7 I -4;' .6 1 -1.7 I 124.1 I 
1 j ' ''''' C"C' 11q9 40 - IjJ"l ':lS'8 \' ""'68'" 146" '9':1 I 
I ",cg: 4'5 I i.27 1""~i·1.~O 1-' ·~o.J6' 1 Cl j : 63 I 
1 5'O.r: O I 9.82!- 11.64 I O.QO I 28.55 I 
I 33.41 I 2.34 i 7.40 \ 0.00 I 01.57 \ 
! 1:: ' . r;c l I 1 Cl}. C lO I 1, 0 0 • 00 1 0 (I • 0 0 I 1 0 0 • 00 , I -- ----- ---+ --- - --- -+--- - ----+- ------ -+ --- -----+--------+ 

TOTAL 823 ~308 865 13 255 
19.30 54.13 2 !' .29 0.30 5.98 

FRE~UENCY MISS-IN!" = 391 

-, ~ . T', 

':10 

6.99 

28!) 

6.57 

13.56 

2354 

55.21 

68.76 

19.34 

87 • 1 (l 

12.90 

4264 
100.05 

STATISTICS FOR TABLE OF C~DS~E~ BY WEGSITUA 
STATISTIC OF VALUE PROB 
------------------------------------------------------

• CH I -SQUA;;"E 
LII\'ELIHOOD RATIO CHI-SQUARE 
MA~TEL-HA~NSZEL CHI-SQUARE 
PHI 
CONTINGENCV COEFFICIENT 
':RAME:;;,r's" v 

EFFECTIVE SAMPLE SIZE = 4264 
FREQUENCY MISSING = 391 

16 1552.742 
1~ 1372.594 

1 41.040 
0.603 
0.517 
0.302 

0.000 
0.000 
0.000 



FRESlUE HCY 
EXPECTED 
DE ',' IATION 
CELL CHI2 

PERCENT 
RDw F CT 
GOL P(.;' 
CU~l COL ~~ 

AUTO-AUTO ACCIDENTS 1982 

TABLE OF CLUSTE R BY Ll : ~TGES 

L I r:"H T f: E 5 ( ~ ! C H T G E 5 T E L D i-t: ) 

I 
I 
I 
I 
I 
I 
i 
Ida~lichtlduist ,~rnlsch~~~r 
I lis I TOTA L 

----------+--------~--------~--------+ 
cl ~.i £ , t..e >,"' 1. I 61 I 226 I 11 I 292 

I 202'.91 8 D.31 8.81 
I -147.9 I 145.7 I 2.2 I 
1 104.7 1264.2'e:'8 1.550211 1 

1.43 I 5.30 I 0.26 I 6.98 
20.47 I 75'.841 3.691 
2.04 1 lQ.65 I 8.73 I 
2.04 1 19.65 1 8.73 i 6.93 ----------+--------+--------+--------+ 

Cl ~ 5t ,~r 2 i 218 1 56 1 5 1 27q 
1 1 9 ='. 6 I 7 5 • 2 I 8 • 2 1 
1 22.4 I -1~.2 1 -3.2 I 
t2·.57 297 14.899 16 ll.2 7 ~G' 8 I 
1 5.11 I 1.31 1 0.12 I 6.54 
1 78.14 1 20.07 1 1.79 1 
I 7.29 I 4.87 I 3.97 I 
I 9.33 I 24.52 I 12.70 I 13.52" ----------+--------+--------+--------+ 

C 1 U : , t ~ r ' 3 1 1 66 4 1 634 I 5 9 1 2357 
1 1652.2 1 635.2 I 69.6 1 
I 11.8 I -1.2 I -10.6 I 
i .084 782 1.002403 11.61429 1 

39.00 I 14.86 I 1.38 1 55.24 
7v.60 1 26.90' 1 2.50 I 
5~.63 55.13 I 46.83 I 
64.96 7 'i.65 1 5¥.52 I 68.7 ;J 

----------+--------+--------+--------+ 
clLl,:t..;.r' 4 I 700 I 59 I 24 I 783 

I 548.9 I 211.0 I 23.1 I 
I 151.1 I -152.0 I 0.9 I 
141.6243 110Q.522 1.033405 I 
I 16.40 I 1.38 I 0.56 I 18.35 
I 89.40 I 7.54 I 3.07 I 
I 23.40 I 5.13 / 1q.05 I 
/ 88.]7 1 84.78 I 78.57 1 87.11 

----------+--------+--------+--------+ 
clus~er 5 / 348 I 175 / 27 / 550 

I 385.5 1 148.2 / 16.2 1 
I -37.5 I 26.8 / 10.8 I 
/].65313 14.83436 /7.12754 / 
I 8.16 I 4.10 I 0.63 I 12.89 
1 63.27 I 31.82 / 4.91 I 
I 11 .63 I 15.22 / 21 .43 / 
I 100.00 I 100.00 I 100.00 I 100.00 

----------+--------+ --------+--------+ 
TOTA L 2991 1150 126 4267 

70.10 26.95 2.95 100.00 

FRE0 UE ~CY MISSIN G = 388 

STATISTICS FOR TABLE OF CLUSTER BY LICHTGES 
STATISTIC OF VALUE PROB ------------------------------------------- ---- --- --- -CHI-SQUARE 8 546.759 0.000 
LIKELIHOOD RATIO CHI-SGUARE 8 539.738 0.000 
MANTEL-HAENSZEL CHI-SQUARE 1 91.334 0.000 
PHI 0.358 
CONTINGENCY COEFFICIENT 0.337 
CRAMER'3 V 0.253 

EFFECTIVE SAMPLE SIZE; 4267 
FREGUENCy MISSING; 388 



CLUSTER(CLUSTERNR) 
FE'EQUENCY 1 
E.~PECTED 1 
DEVIATION 1 
CELL CHI2 1 

PERCENT 1 
ROW PCT 1 
CCil peT 1 

AUTO-AUTO ACCIDENTS 1982 

TABLE OF CLUSTER BY GEMEKlAS 

GEMEKlASIGEM.KLASSE) 

CUM COlX I) 100.00150 - 100120 - 50 110 - 20 I 5 - 10 I ( 5.0001 
10 I I I I I I. TO~'::L ----------+--------+--------+--------+--------+--------+--------+ 

clusto?(· 1 I 177 I 41 I 431 21 I 121 41 2';8 
I 95.9 I 42.2 I 68.4 I 49.7 I 29.0 1 12.8 I 
I 81.1 I -1.2 I -25.4 1 -28.7 I -17.0 I -8.8 I 
168.6671 '.03653319.40536 116.5841 1~.94571 16.09264 I 
1 4.15 1 0.96 I i.01 1 0.49! 0.28 1 0.09 I 6.98 
I 59.40 I 13.76 1 14.43 I 7.05 I 4.03 I 1.34 I 
1 12.Sg, 6.78 I 4.39 I 2.95 I 2.89 I 2.17 I 
I 12.8Q I 6.78 I 4.39 I 2.95 I 2.89 1 2.17 I 6.;8 ----------+--------+--------+--------+--------+--------+--------+ 

clu!:t.o:-r· 2 I 144 I 51 I 44 I 25 I 14 I 2 I 2=0 
I 90.1 I 39.7 I 64.2 1 46.7 I 27.2 I 12.1 I 
I 53.9 I 11.3 I -20.2' -21.7 I -13.2 1 -10.1 I 
!32.25'32 13.22241 Ib.36998 110.0907 1 6.4249 18.40259 1 
I 3.37 I 1.19 I 1.031 0.591 0.331 0.051 6.'B6 
! 51.43 I 18.21 1 15.71' 8.93 I 5.00 J 0.71 I 
1 10.49 I 8.43 I 4.49" 3.51 I 3.37 I" 1.09 I 
1 23.:!·~· 1 15.211 8.891 6.461 6.27 I 3.261 13.::-4 ----------+--------+--------T--------+--------+--------+--------+ 

clust.e-r· 3 I 987 I 419 I 5591 264 I 1071 211 2::57 
1 758.2! 334.1 I 540.7 I 393.2 1 229.2 1 101.6 1 
1 2 2 2·.::' 1 5' 4 . 9 1 1 8 .:3 I - 1 ;: 9 • 2 1 - 1 2 2 • 2 I - 8 0 • 6 1 
16Q.0178 12"1.5682 1.622668 142.4541 165.1391 163.9538 I 
I 23.1:: I 9.B2 I 13.10 1 6.19 I 2.51 1 0.49 1 55.'=2 
I 41.881 17.78 I 23.72 I 11.20 I 4.541 0.891 
1 71.8Q 1 69.26 1 57.10 1 37.08 1 25.78 1 11.41 1 
I 95.~7 I 84.46 I 65.99 I 43.54 I 32.05 I 14.67 I 68.77 ----------+--------+--------+--------+--------+--------+--------+ 

cluster 4 1 35 1 60 1 225 216 1 169 1 75 1 ~~3 
I 251.~ j 111.0 I 179.6 130.6 I 76.1 1 33.8 1 
I -213.9 I -51.0 I 45.4 I 85.4 1 92.9 1 41.2 1 
1181.621 I 23.427 111.4732 155.9048 1113.271 150.3918 I 
1 0.8~ I 1.41 1 5.27 I 5.06 1 3.96 1 1.76 1 18.~~ 
I 4.85 I 7.66 I 28.74 I 27.59 1 21.58 1 9.58 1 
I 2.~~ 1 9.92 1 22.98! 30.34 I 40.72 1 40.76 1 
I 98.C3 I 94.38 I 88.97 I 73.88 I 72.77 I 55.43 I 87.11 

----------+--------+--------+--------~--------+--------+--------+ 
c '.; ~. s t ·o:-·· 5 I 2"/ 34 1 108 '186 1 113 1 82 I :::: 0 

I 176.9 78.0 I 126.2 91.8 I 53.5 1 23.7 I 
I - 1 4 l ' .~. I - 4 4 . 0 1 - 1 8 • 2 I 94 • 2 1 59 • 5 I 58 . 3 1 
1127.0:·:; 124.7913 12.61397 196.8101 166.2443 1143.289 1 
I 0.63 I 0.80 I 2.53 I 4.36 I 2.65 1 1.92 1 12.29 
I 4.91 I 6.18 I 19.64' 33.82 1 20.55 1 14.91 I 
I 1.97 I 5.62 1 11.03 1 26.12 I 27.23 I 44.57 I 
1 lOO.CU 1 100.00 1 100.00 1 100.00 1 100.00 1 100.00 1 100.CO 

------- ---+--------~--------+--------~--------+-- ------+--------+ 
TOTA~ 1373 605 979 712 415 184 42~8 

32.17 14.18 22.94 16.68 9.72 4.31 100. [ 0 

FR~GH..' E ~~~V MISSING = 387 

STATISTICS FOR TABLE OF CLUSTER BY GEMEKLAS 
STATIS7IC OF VALUE PROB 
---------- ----------------- ---------------------------
CHI-S0UAFE 20 1337.071 0.000 
LIKELIK~2D RATIO CHI-SQUARE 20 1420.676 0.000 
MANTEL-hA~NSZEL CHI-SQUARE 1 955.745 0.000 
PHI 0.560 
CONTI~GENCy COEFFICIENT 0.488 
C R A MER ';:. V 0 • 280 

EFFECTIVE SAMPLE SIZE = 4i68 
FREeuE~~Y MISSING = 387 



1= t;'E 'jl"E~1 t: Y 
E~~E::TEJ 
[ ;~ / I~ : !C ~l 
~ ~.:.:' [' ~:~ 2 
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P~C{C.E'I/ 
R[I,ij r: '( , T 
~: ,_ ~ ' ~ i 
£ ' : ! ~ C 'CL'~ I rLlC:!;:~ I/ l!q ~ cr 'ult ; , ~f'~,=T.,,=r .l af~ lad'" ! ;;fs"~arJ IWls=,=ll?r l lk~".:.rl I II : ....... : : 

l J: r;;' ''-, It 1: st cit ::", I r 'e-,: f ·t; i 1! "1" , •• : I" : .. ,t aCir In ;. 5.:·"" I - . 
- - --- -- - -- + - -- - - -- - +- - - - -- --~ - - -- - - - - ~-- --- -- -"" -- -- --- - T" - -:.- --- -+ -- --- - - -+ - -- - - - ---
::::-,: ~ , "-, \- 1 1 l'-?'.l i ,; ': c 1 23 22 1 1';' 1 4 1 ,::4 

I Po. ; I :t .:- "'.~ I 21.~ -:. ... cc ~.~ 1 6.4 - ~ 
I 14.31 -"'.:- , _ 1~.:! 1 11.~ , -~~:5 a._ I -2.41 1 "-: 2' 
Il.154 !. ,2 1 !t.O~~::; I-=': " ~.!;: 11'!>.6"! 08 i 32.~.4~6 !i.6~~;_~ 1.8-1q~5 1:':. .3--::1 I 

4.~. 2 , : :.J ... - =:' ./,- 1 ::.:;~ ~1 '~ '2" ~ I O. : ' ~ I [i.:.: 
64.C1G O.~- ~ .~1 7. 1 2 I.~a 4:03 I 14134 J _9 . ~~ 

or • :; ~ 1 • 4::' 2! . ! ,;. 1 ~ • 6 : 2 • 0 1 1 ~ • 1 q I 4 • 40 I .; 4 , d 
7 . :; 5 1 ... : ' 2 1 -,- 1 ::. 6 1 2 • 0 1 1 5 • 1 9 I 4 • 4 0 1 :3 4 ' - 5 

- -- - - - -- - -+ - --- ----+ - -- - - --- .. ---- - - --""--------+ ----- -- - - ---- -- --+-- ---- --~ -. --- . - - - -
: ·L~. S:, ~, '- :: ,I ::.!, ~ I : ' : 1-1 1 4 1 1 1 1 1 0 1 ~ 

1 1.:-6.0 1 9.1 6.2 1 1'" "1.~ 1 ~.2 1 6.0 1 .:. , ':. 
i 83.0 I - !' .l "') .j 1 - "') .1 -"')0.9 -.1.21 -6.01 --_ : , 
, .; : • .14-:: ~ I - • = :. = - - = • .: ~ : : :: i 4. ~ : . ~ \; ' - b r:". ~ 1 !J .J., 3 • ~ -, :>~ I 5 • ; i 0 ~ 1 I 1 • 4 1 : :::: 
I : ' .2,] i ---O~2 : [; .33 1 ( l.j9 1 !-.U2 CJ.~2 1 0.00 1 0 , ::: 
1 S 9 • ~:> I 4 . 2! :; • C'O 1 1 • 43 0 • 3':; 0 • :3.:i I 0 • 00 1 0 . - 1 

9.84 o.::~ 14.74 1 2.37 O.OQ 1.2~ 1 0.00 ~ 2.~O 
• 1 '7 .32 , :-.=-' 1 3::. ' 0! 15.'13 2.10 U:.46 1 4.40 1 37 • .::8 1 

_ - ____ .. - _ - ..;. _ - - _ - - _ - ~ _ - - - - - - - _ - - - - - "- - - .. - - __ - ___ to - - - - - - - - T- - - - - - - - + - - - - - - - - + - - - - .... - - - -
cl~Ht,=( :3 1 !3~O 1 64' 24 I 1021 iJ2 I 131 471 :.e, · 

1139 / .7 I 7,:l.~ I 52.:' 1 93.3 I 6'j':.3 43.61 50.::: 1 3:::r 
i -47. : : - ~.:: .~, -2::.:: I 8.:' 1 1.=:).7 -3:' . .:1 1 -3.3 1 -1:.1 
11.630 ,, 7 1 1.9~, !:::: ' 1:' .J.427 1.80~'334 12!l.:;'366 ' 21.~::J 1 4 1.21078614.50-:0 
! 3 1 • 6 :; I 1 • ~ ') I C' • :; 6 I, 2 • 39 1 1 ..., • 1 5 I 0 • 30 I 1 • 1 0 1 0 _ ": q 

57.28 2.72 1.02 1 4.33 I 31.06 I 0.55 1 1.9~ I 1. : 6 
:;:3.34 -lo.::~ ;:'5'.2:'! 6[".361 66.79 16.46 1 51.6~ 1 36,":3 , 
70.72. ~~.:::: 6! . .): I ; 6.33 1 65.89 1 32.91 1 56.04 1 73.-1 i ----------t--------+--------+--------+--------t--------+--------+--------t--------t 

cl us ler' 4 I 411 I 60 1 1 I 13 I 278 1 0 I 18 1 2 1 
1 464.31 '25.3 I 17.41 31.0 201.1 : 14.51 16.71 1';.7 I 
1 -53.3 1 34. 7 1 -16.4 1 -19.0 1 76.9 1 -14.5 I 1.3 1 -1~.7 1 
16.12578147.5128 115.4859 110.45~'3 129.4334 /14.4932 I.I0205Cl 18.9741:<11 
1 9.03 1 1.41 1 0.02 1 O.3~ I 6.51 I 0.00 I 0.42 1 0.:5 
1 52.49 I 7.66 1 0.13 1 1.66 1 35.50 1 0.00 1 2.30 1 0.26 
1 16.24 1 43.48 1 1.05 1 7.69 1 25.36 1 0.00 1 19. 1 8 1 2.00 
1 86.90 1 97.83 1 62.11 1 &.1.\12 I 94.25 1 32.91 1 75.82 1 76.81 

----------+--------+--------+--------t--------~--------t--------+--------+--------+ 
cl H l.. .:-r ' 5 1 330 I 3 I 36 1 ::'"7 1 63 1 53 I;;:~ 1 16 

1 326.2 1 17.8 1 12.2 1 21~S I 141.2 1 10.2 I 11. I 1 8.9 
I 3.8 1 -14.8' 23.8 1 5.1 I -78.2 1 42.8 1 10.3 1 7.1 
1 • .:'4=,2:: ,:' ::.~c.: 1 46.105 11.2:1Q:i 143'::'388 113J.1 ':.o2 IS. cQ'::'-1 15.6S~ ';S 
I i. ; 3 ~~·O:0~ I 0.84 I 0.63 I 1.48 I 1.24 I 0.52 I 0.3i 
1 60.30 0.5~ 1 6.55 1 4.9! I 11.45 1 9.t4 1 4.00 1 2.~1 
I 13.04 2.1~ " 3 7 .89 1 15.~8 1 5.75 1 ~ 'j .oq 1 24.18 I 23.19 
1 l [ IU. !Jt. 100.:O[ 1 100.00 I l~' : ' . J~O 1 100.00 1 l :;O.~,(' 1 l~ IO.OO 1 100.C O 1 ------ ----t--------t--------+--------t--------+--------·-- ------t--------t---- -----

TOTAL 2531 138 95 169 1096 79 91 ~9 
59.30 3.23 2.23 3.96 25.68 1.85 2.13 1_02 

~~~9L~~CY MISSIN~ = 387 

STATISTICS FOR TAPLE OF CLUSTER BY VOR3MANE 

S ~ATISTI': OF VALUE PROB -- --- -- --- - --- ------- --- - -- --- --- ----- --- --- - -- --- -- --
,':-h I -::'O LIAf\E 
:" I¥.'ELlHO ~ D RATIO C HI-S ~UAF .E 
A~TE ~ -YA~~SZEL CHI-3~ uAf\E 

PHI 
CONTINGENCY COEFFICIENT 
: :;;,AI'1E':;, ' 5 I, 
E~~~CTIVE SAMPLE SI~E = 4268 
;~E3UE~ : ' MI5S! ~~ = 387 

28 
28 

1 

807.BI0 
776.722 

22.307 
0.435 
0.399 
0 .218 

0.000 
O.OCO 
0.000 

T: - ~ L 

.:;.":)3 

13.5ol 

5:.22 

6~_-"1 

,83 

t~ (co 1 _ ...... ..J 

8 i • 11 

1~.B9 

4269 
100.011 
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1,- !,::: ... .,.. .! l(:, l afr.:-l'\;'Io:-,.· I,tlln.aalafslaar. lafslaan 11 
. , ~~ . 1 r. It-'€-c"'lts 111~ ' ~: S 

----------+-- ------~--------T--------~--------+------- -+ 
: ~ :.: t..:- " 1 I . ~ .;:Q 1 4 I 3 I 13 I 51. 1 

1 ~"-:."' " I:? .:? 1 7.q I 3.3 I :q.~ 1 
1_ :~.,,:~ :?2 1_ :-~.2 I _ 9.? I_~ ~1.1 I 
I . .) .... ~ ' ::!~ : ' . Ju80 I.J. Oo~d.. 1 ':8.40': 1 : ';:1 , \.180,- I 

~,=l ~. Oq! ~.~7 I 0.31 I 1.2] I 
"::',:: ,) 1.37 I 1.03 I 4.47 I 17.53 I 

::.:1 2.2~ I. 2.61 1 2"'.09 1 17.8Q I 
0.11 I 2.261 2.01 I 2'.081 17.Sq 1 __________ L ________ + ________ + ________ + ________ + _______ _ + 

- '; .:' =-" :. I :?," 1 4 () ' t C'I ' 1 I 4 I 
-, ..•. - 1 2~;.~ 1 II.j I '.3 1 3.1 1 18.2 1 

I, -2(-' :: .. 2 I 128,71 Q3.7 I -2.1 I -14.2 I 
, ~=: ,,;-:: , 1146:;, • .,8 ,1:'r.38 1.324:: " 11.~355 1 
I \.'.~4 I 3.32 I 2.39 0.02 I 0.09 1 
• ~,:~ I 52.04 1 37.55 0.3; 1 1.49 I 

~.o4 1 79.10 I 87.83 2.08 1 1.40 1 
::.;:' I 81.36 I 90.43 1 29.17 1 19.30 I ----- -----+-- '-----+--------+--------+--------+--------+ 

c:'. •• :;U· ... · 31 ~0921 221 101 291 1901 
1 1:;<;",2' Qa.2 I 63.8 11 26.6' 158.1 I 

~:: .? 1 - 7 :i . 2 ; - :;::' . 8 ~ . 4,' 3 1 • 9 1 
4.::-:'::=::: 159.1315 1 4~.3 7 15 1.210081 16.426121 
~-:',~4 I 0.52', 0.241 0.69 4.50 I 
5=1.29 1 0.'=14 0.43 I 1.24 8.11 I 
~~.;4 12.13 8.70 1 60.42 66.6~ I 
-=~._\.'l 93 • . 9 9 Q .13 I 8 Q .::3 85.9., I ----------+--------+--------+--------+--------+--------+ 

cl Lt s t.H 4 ! , ;S8 I 4 I 1 I 0 1 14 1 
• 062.0 I 32.6 1 21.2 I 8.8 I 52.4 I 
1 96.0 1 -28.6 I -20.2 I -8.8 I -38.4 I 
1 13.:;'211 2:'.(;58 1119.2!'64 18.83164128.1750 I 
I '.-:: .:;,:., J.JCf 0.~i2 I 0.00 I 0.331 
11 '=17.55 I 0.51 I 0.13 I 0.00 I 1.8C'1 

2!.~; I 2.26 I 0.37 1 0.00 I 4.91 I 
s~ . .,.o I 96.05 I lC.O.('O i 89.58 1 QO.8S I -_ .. -.--------+--------+--------+--------+--------+ 

cl.:. : ~.;, = r 'e; I 7 I ::J 1 5 I ~ 2 = I 
462:6 I 22.8 I 14.9 1 6.2 I ~b.~ I 
_~?!4 I -15.8 I -14.3 I -1.2 I -10.~ I 

... . .. , I:O.~119 114.::3t:=- 1 .22~522 13.Ci2t- 1 
, -·i1.;; I 0.17 I 0.0:)0 1 0.12 1 0.6~ I 
• 03.001 1.29 I 0. ';)01 0.92 I 4.70 I 
, 14.:'4 I ::;. Q5 I O. ::'J I 10.42 I It. 12' I 
, 1:' ~ •. : c' I 1 0 Ij • J IJ I DO. ': '0 I 1 00 • 0 0 I 1 O·j • 0 : I 

------ ----~--------+--------+----- ---+--------+--------+ 
TC'''''; '' 3:98 177 115 48 28:' 

85.20 4.1Q 2.~2 1.14 b.7: 

TO ... .!. :... 

b.3 7 

13.~~ 
2343 

: '5.48 

68.;4 

777 

18.4 :1 

87.14 

lCO.: ' : 

4223 
lOO. ! ': ' 

Sr;.T!S·TI'"-S FOF; TA~'LE 0'= CL!JSTER BY VOR3MANT 

OF VALUE ; TA -: ~5iI':: -------------------- ------- ---------------------------
16 3199.500 
16 1::46.188 

1 189.122 
0.870 
0.657 
'().43:, 
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TABLE OF CLUSTER BY MAXSNELH 
CLUSTER (CLUSTERNR) MAXSNELH(MAX.SNELHEID) 

FREQUENCY 1 
EXPECTED 1 
DEVIATION 1 
CELL CHI2 1 

PERCENT 1 
ROW PCT 1 
COL PCT 1 
CUM COLX 1=< 50 k~1 70 k~180-90 k~1 100 k~1 

----------+--------+--------+--------+--------+ clust.er- 1 1 50 1 24 1 1218 1 31 1 
1 588.2 I 51 .6 1 585.5 1 97.7 1 
1 -538.2 1 -27.6 1 632.5 1 -66.7 I 
1 492.45 114.7292 1683.242 145.5671 1 
1 1.69 1 0.81 1 41.27 1 1.05 1 
1 3.78 1 1.81 1 92.06 1 2.34 1 
I 3.81 1 20.87 I 93.26 1 14.22 1 
1 J.81 1 20.871 9J.26 1 14.22 1 

----------+--------+--------+--------+--------+ clust.er- 2 1 50 1 39 1 29 1 187 1 
1 135.6 1 11.9 1 135.0 I 22.5 1 
1 -85.6 1 27.1 1 -106.0 1 164.5 1 
154.0379 161.8536 183.2119 11200.55 1 
1 1.69 1 1.32 1 0.98 1 6.34 1 
1 16.39 1 12.79 1 9.51 1 61.31 1 
I J.81 1 JJ.91 1 2.22 1 85.78 I 
1 7.62 1 54.78 1 95.48 1 100.00 1 ----------+--------+--------+--------+--------+ 

clust.er- 3 1212 1 52 1 59 1 0 
588.2 1 51 .6 1 585.5 1 97 • 7 

1 623.8 1 0.4 1 -526.5 1 -97.7 
1661.557 1.003805 1473.455 197.7343 
1 41.07 1 1. 76 1 2.00 1 0.00 
1 91 .61 1 J. 9J 1 4.46 1 0.00 
1 92.38 1 45.22 1 4.52 1 0.00 
1 100.00 1 100.00 1 100.00 1 100.00 ----------+--------+--------+--------+--------+ 

TOTAL IJ12 115 1306 218 
44.46 3.90 44.26 7.39 

FREQUENCY MISSING = 211 

STATISTICS FOR TABLE OF CLUSTER BY MAXSNELH 

STATISTIC DF VALUE 

TOTAL 

1323 

44.83 

44.83 
305 

10.34 

55.17 
1323 

44.83 

100.00 
2951 

100.00 

PROB 
------------------------------------------------------
CHI-SQUARE 
LIKELIHOOD RATIO CHI-SQUARE 
MANTEL-HAENSlEL CHI-SQUARE 
PHI 
CONTINGENCY COEFFICIENT 
CRAMER'S V 

EFFECTIVE SAMPLE SIZE = 2951 
FREQUENCY MISSING = 211 

t 3868.388 
g 3607.650 
1 1847.237 

1.145 
0.753 
0.810 

0.000 
0.000 
0.000 
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TABLE OF CLUSTER BY WEGSITUA 
CLUSTERCCLUSTERNR) WEGSITUA(WEGSITUATIE) 

FREGUENCY I 
EXPECTED I 
DEVIATION I 
CELL CHI2 1 

PERCENT 1 
ROW PCT 1 
COL PCT I 
CUM COLl Irecnte wlkruisinglT/Y kruilbocnt 1 

1 eg lis i ng 1 1 
----------+--------+--------+--------+--------+ cl ust.r 1 1 707 1 9 1 37 1 574 1 

1 681.5 1 71.4 1 117.7 1 456.4 1 
1 25.5 I -62.4 1 -80.7 1 117.6 1 
1.956521 154.5602 155.3277 130.2966 1 
1 23.93 1 0.30 1 1.25 1 19.43 1 
I 53.28 I 0.68 I 2.79 I 43.26 I 
1 46.61 1 5.66 1 14.12 1 56.50 1 
I 46.61 I 5.66 I 14. 12 1 56. SO 1 ----------+--------+--------+--------+--------+ 

clust.r 2 204 13 28 58 
155.6 16.3 26.9 1 104.2 

I 48.4 I -3.3 1 1 • 1 1 -46.2 
115.0529 1.671403 1.047173 120.4937 
1 6.91 1 0.44 J 0.95 1 1.96 
1 67.33 1 4.29' 9.24' 19.14 
I 13.45 1 8.18 1 10.69 1 5.71 
I 60.05 1 13.84 1 24.81 1 62.20 ----------+--------+--------+--------+--------+ 

cluster' 3 I 606 1 137' 197' 384 
1 679.9 1 71.3 1 117.4 1 455.4 
I -73.9 1 65.7 I 79.6 1 -71.4 
18.03818 160.6349 153.9164 111.1879 
I 20.51' 4.64' 6.67' 13.00 
I 45.77 1 10.35 1 14. BB 1 29.00 
1 39.95 1 B6.16 1 75.19 I 37.80 
I 100.00 I 100.00 I 100.00 I 100.00 ----------+--------+--------+--------+--------+ 

TOTAL 1517 159 262 1016 
51.35 5.38 8.87 34.39 

FREQUENCY MISSING = 20B 

STATISTICS FOR TABLE OF CLUSTER BY WEGSITUA 

TOTAL 
1327 

44.92 

44.92 
303 

10.26 . 
55.18 

1324 

44.82 

100.00 
2954 

100.00 

STATISTIC DF VALUE PROB 
CHi:sGUARE---------------------6---Jll:184-------0:000 
LIKELIHOOD RATIO CHI-SQUARE 6 343.655 0.000 
MANTEL-HAENSZEL CHI-SQUARE 1 2.761 0.097 
PHI 0.325 
CONTINGENCY COEFFICIENT 00 •• 320390 
CRAMER'S V 

EFFECTIVE SAMPLE SIZE = 2954 
FREQUENCY MISSING = 208 



AUTO-OBJECT ACCIDENTS 1982 

TABLE OF CLUSTER BY LICHTGES 
CLUSTERCCLUSTERNR) LICHTGESCLICHTGESTELDH) 
FREQUENCY I 
EXPECTED 1 
DEVIATION 1 
CELL CHI2 I 

PERCENT 1 
ROW PCT I 
COL PCT I 
CUM COLX Idaglichtlduisternlsche~er 

I I i 5 I TOTAL ----------+--------+--------+--------+ cluster 1 I 639 I 642 1 46 1327 
1 539.0 I 744.5 1 43.5 1 
I 100.0 I -102.5 I 2.5 I 
1 1~.566 114.1124 1.140123 I 
1 1.61 I 21. 71 1 1.56 1 44.88 
I 48.15 1 48.38 1 ,3.47 1 
I 53.21 I 38.70 I 47.42 I 
I 53.21 1 38.70 1 47.42 1 44.88 ----------+--------+--------+--------+ cluster 2 I 162 128 16 306 
1 124.3 171. 7 10.0 
1 37.7 I -43.7 1 6.0 
1 11.446 111.1128 13.54128 
1 5.48 1 ' 4.33 1 0.54 10.35 ." 
1 52.94 I 41.83 I 5.23 
I 13.49 I 7.72 1 16.49 
I 66.69 1 46.41 1 63.92 55.22 ----------+--------+--------+--------+ 

cluster' 3 I 400 I 889 I 35 -. 1324 
I 537.7 1 742.8 1 . 43.4 
I -137.7 I 146.2 1 -8.4 
135.2856 128.7673 11.63696 
I 13.53 I 30.06 I 1.18 44.78 
I ~0·51 1 67.15 1 2.64 
1 3. 1 1 53.59 I 36.08 
1 100.00 1 100.00 1 100.00 100.00 

----------+--------+--------+--------+ TOTAL 1201 1659 97 2957 
40.62 56.10 3.28 100.00 

FREQUENCY MISSING = 205 

STATISTICS FOR TABLE OF CLUSTER BY LICHTGES 

STATISTIC DF VALUE PROB ------------------------------------------------------CHI-SQUARE 4 
LIKELIHOOD RATIO CHI-SQUARE 4 
MANTEL-HAENSIEL CHI-SQUARE -1 
PHI 
CONTINGENCY COEFFICIENT 
CRAME.R'S V 

EFFECTIVE SAMPLE SIZE • 2957 
FREQUENCY MISSING • 205 

124.608 
125.646 
64.795 

Or205 
0.201 
0.145 

8·008 .00 
0.000 



AUTO-OBJECT ACCIDENTS 1982 

TABLE OF CLUSTER BY GEMEKLAS 

CLUSTERCCLUSTERNR) GEMEKLASCGEM.KLASSE) 

FREQUENCY I 
EXPECTED I 
DEVIATION 1 
CELL CHI2 1 

PERCENT 1 
ROW PCT 1 
COL PCT I 
CUM COLX I) 100.00150 - 100120 - 50 110 - 20 1 5 - 10 I < 5.0001 

10 I I I I I I ----------+--------+--------+--------+--------+--------+--------+ clust.er- 1 I 55 1 105 I 279 1 418 I 337 1 134 I 
I 304.3 1 163.8 I 281.8 I 280.9 1 213.6 1 83.5 1 
I -249.3 I -58.8 1 -2.8 I 137.1 1 123.4 1 50.5 I 
1204.228 121.1148 10.02875 166.8555 1 71.247 130.5784 1 
I 1.86 I 3.55 I 9.43 I 14.13 1 11.39 1 4.53 I 
I 4.141 7.911 21.011 31.48 I 25.38 I 10.09 I 
I 8.11 I 28.77 I 44.43 I 66.77 I 70.80 I 72.04 I 
I 8.11 I 28.77 I 44.43 1 66.77 I 70.80 1 72.04 I ----------+--------+--------+--------+--------+--------+--------+ clust.er- 2 1 106 I 39 I 60 1 47 1 . 36 1 18 I 
I 70.1 I 37.7 I 64.9 I 64.7 I 49.2 I 19.2 1 
1 35.9 1 1 .3 I -4.9 I -17.7 1 -13.2 1 -1. 2 1 
I 18.367 10.04167 1.376308 14.85956 13.55296 1.079279 I 
1 3.58 I 1.32 1 2.03 1 1.59 1 1.22 1 0.61 1 
I 34.64 I 12.75 1 19.61 1 15.36 1 11.76 I 5.88 I 
1 15.63 1 10.68 I 9.55 I 7.51 1 7.56 I 9.68 1 
I 23.75 1 39.45 I 53.98 1 74.28 1 78.36 I 81.72 1 ----------+--------+--------+--------+--------+--------+--------+ 

c:luster- 3 I 517 I 221 1 289 I 161 I 103 I 34 I 
I 303.6 I 163.4 1 281 .2 I 280.3 1 213. 1 1 83.3 1 
I 213.4 I 57.6 I 7.8 -119.3 I -110.1 1 -49.3 I 
1 150 120.2697 1.215804 150.7855 156.9197 129.1678 1 
I 17.47 I 7.471 9.771 5.44 I 3.48 I 1.15 I 
I 39.02 I 16.68 I 21.81 1 12.15 I 7.77 1 2.57 I 
I 76.25 I 60.55 1 46.02 1 25.72 I 21.64 I 18.28 I 
I 100.00 I 100.00 1 100.00 1 100.00 I 100.00 I 100.00 I ----------+--------+--------+--------+--------+--------+--------+ TOTAL 678 365 628 626 . 476 186 

22.91 12.34 21.22 21.16 16.09 6.29 

FREQUENCY MISSING = 203 

STATISTICS FOR TABLE OF CLUSTER BY GEMEKLAS 

STATISTIC DF VALUE PROB ------------------------------------------------------
CHI-SQUARE 10 728.688 0.000 
LIKELIHOOD RATIO CHI-SQUARE 10 814.940 0.000 
MANTEL-HAENSZEL CHI-SQUARE 1 657.990 0.000 
PHI 0.496 
CONTINGENCY COEFFICIENT 00 •• 43~51 
CRAMER'S V w 

EFFECTIVE SAMPLE SIZE = 2959 
FREQUENCY MISSING = 203 

TOTAL 

1328 

44.88 

44.8B 

306 

10.34 

55.22 

1325 

44.78 

100.00 

2959 
100.00 



AUTO-OBJECT ACCIDENTS 1982 

TABLE OF CLUSTER BY VOR3MANE 

CLUSTER (CLUSTERNR) VOR3MANE(VOR3MANl) 

FREQUENCV 1 
EXPECTED 1 
DEVIATION 1 
CELL CHI2 I 

PERCENT 1 
ROW PCT 1 
COL PCT 1 
CUM COlX Iryden/lolafre~~enlafslaan lafslaan 'wisselenloverig 1 

Ipen IIstoppenlrechts llinks 1 rybaan 1 I· ----------+--------+--------+--------+--------+--------+--------+ 
cluster 1 1 1260 1 42 1 4 1 5 1 13 1 3 1 

1 1162.4 1 50.8 1 31.9 1 52.6 1 16.6 1 12.6 1 
1 97.6 1 -8.8 1 -27.9 1 -47.6 I -3.6 1 -9.6 1 
18.19179 11.52872 124.4283 143.0875 1.795505 17.30578 1 
1 42.70 1 1.42 1 0.14 I 0.17 I 0.44 I 0.10 I 
1 94.95 1 3.17 1 0.30 1 0.38 1 0.98 1 0.23 1 
1 48.74 1 37.17 1 5.63 1 4.27 1 35.14 1 10.71 1 
1 48.74 1 37.17 1 5.63 1 4.27 1 35.14 I 10.71 1 ----------+--------+--------+--------+--------+--------+--------+ 

cluster 2 242 1 22 1 6 1 4 1 17 I 14 
267.2 I 11.7 1 7.3 1 12.1 1 3.8 1 2.9 

12.j;r6~ 19.1~86' 1.2446j~ 15.41R61 t45.~~6~ 142.1~ii 
1 8.20 1 0.75 1 0.20 t 0.14 1 0.58 J 0.47 
1 79.34 1 7.21 1 1.97 J 1.31 I 5.57 I .. 4.59 
1 9.36 1 19.47 1 8.45 I 3.42 1 45.95 1 50.00 
1 58. 10 1 56.64 1 14.08 7.69 I. 81 .08 1 60.71 1 

----------+--------+--------+--------+--------+--------+----~---+ 
cluster 3 1 1083 1 49 1 61 108 I 7 I 11 1 

1 11 SS • 4 1 50.5 1 31.7 I 52.3 1 16.5 1 12.5 I 
1 -72.4 1 -1. 5 1 29.3 1 55.7 I -9.5 1 -1. 5 
14.53797 1.044982 126.9881 159.3369 1 5.5007 1.183416 1 
1 36.70 1 1.66 I 2.07 I 3.66 1 0.24 I 0.37 1 
1 82. 11 I 3.71 1 4.62 I 8. 19 1 0 • 53 I 0 • 83 1 
1 41.90 1 43.36 1 85.92 92.31 I 18.92 1 39.29 1 
I 100.00 1 100.00 1 100.00 I 100.00 1 100.00 1 100.00 1 ----------+--------+--------+--------+--------+--------+--------+ 

TOTAL 2585 113 71 117 37 28 
87.60 3.83 2.41 3.96 1.25 0.95 

FREQUENCY MISSING = 211 

STATISTICS FOR TABLE OF CLUSTER BV VOR3MANE 

STATISTIC DF VALUE PROB ------------------------------------------------------
CHI-SQUARE 
LIKELIHOOD RATIO CHI-SQUARE 
MANTEL-HAENSZEL CHI-SQUARE 
PHI 
CONTINGENCV COEFFICIENT 
CRAMER'S 'V 

EFFECTIVE SAMPLE SIZE = 2951 
FREQUENCV MISSING = 211 

10 287.100 
10 273.870 

1 90.722 
0.312 
0.298 
0.221 

0.000 
0.000 
0.000 

TOTAL 

1327 

44.97 

44.97 

305 

10.34 

55.30 

1319 

44.70 

100.00 

2951 
100.00 



AUTO-OBJECT ACCIDENTS 1982 

TABLE OF CLUSTER BY ALCOHOLE 
CLUSTER (CLUSTERNR) ALCOHOLE(ALCOHOL1) 

FREQUENCY I 
EXPECTED 1 
DEVIATION I 
CELL CHI2 1 

PERCENT I 
ROW PCT I 
COL PCT 1 
CUM COLX Igeen Iwel lart. 26 lonbekendl 

I I IWVW I I TOTAL 
----------+--------+--------+--------+--------+ cluster 1 1 915 1 145 I 211 1 57 I 

1 849.11 150.31 276.51 52.1 I 
1 65.9 I -5.3 I -65.5 I 4.9 I 
15.10975 1.190239 1 15.5 1.468594 I 
1 30.92 1 4.90 1 7.13 1 1.93 1 
I 68.90 1 10.92 1 15.89 1 4.29 1 
I 48.36 I 43.28 I 34.25 I 49.14 I 
I 48.36 1 43.28 I 34.25 1 49.14 I ----------+--------+--------+--------+--------+ 

cluster 2 1 234 1 24 I 29 19 
I 195.7 I 34.6 I 63.7 12.0 
1 38.3 I -10.6 I -34.7' 7.0 
17.51367 13.26998 118.9046 14.08945 
1 7.91 I 0.81' 0.98 1 0.64 
I 76.47 I 7.84 I 9.48 I 6.21 
1 12.37 1 7.16 I 4.71 1 16.38 
1 60.73 1 50.45 I 38.96 I 65.52 ----------+--------+--------+--------+--------+ 

cluster 3 1 743 I 166 I 376' 40 
1 847.2 I 150.0 I 275.8 I 51 .9 
1 -104.2 1 16.0 1 100.2 I -11.9 
112.B187 11.70477 136.3721 12.74609 
1 25.11 I 5.61 I 12.71 I 1 .35 
I 56.08 I 12.53 I 28.38 I 3.02 
I 39.27 I 49.55 I 61.04 I 34.48 
I 100.00 1 100.00 I 100.00 I 100.00 

----------+--------+--------+--------+--------+ TOTAL 1892 335 616 116 
63.94 11.32 20.82 3.92 

FREQUENCY MISSING = 203 

STATISTICS FOR TABLE OF CLUSTER BY ALCOHOLE 

1328 

44.88 

44.88 
306 

10.34 

55.22 

1325 

44.78 

100.00 
2959 

100.00 

STATISTIC OF VALUE PROS ------------------------------------------------------
CHI-SQUARE 6 108.688 0.000 
LIKELIHOOD RATIO CHI-SQUARE 6 111.126 0.000 
MANTEL-HAENSZEL CHI-SQUARE 1 39.041 0.000 
PHI 0.192 
CONTINGENCY COEFFICIENT 00 •• 1183~ 
CRAMER'S V g 

EFFECTIVE SAMPLE SIZE = 2959 
FREQUENCY MISSING = 203 



AUTO-NO OBJECT ACCIDENTS 1982 

TABLE OF CLUSTER BY MAXSNELH 

CLUSTERCCLUSTE~NR) 

FREQUENC~ ' 

MAXSNELHCMA1.SNELHEIDl 

EXPECTED 
DEnAiICN 
CELL C}'n2 

PERCENT 
ROW peT 
CDL peT 
CUM C-(rL'~ 1= >: :011.(1";1 -;C' ,~' (I" J , ' e ,O-90 ~;i"1I H)O l.:i'll ,OTAL ----------+--------+-------+--------+--------+ 

clust.e-r ' 1 I 15 1 8 I 418 I 64 I 505 
1 ~1.3 1 13.1 1 303.0 1 117.6 1 
1 -56.3 1 -5.1 i 115.0 1 -53.6 1 
14.4, .4:;'01 11.Q6,"?09· 143.646Q 124.4548 I 
" 1.-;"'6 I 0'.9';,' 4::t .18 1 7.53 I 59.41 
1 2.97 1 1.58 1 82.77 1 12.67 1 
1 12'.50 I 3.:::.3.::i 1 81.96 1 32.32 I 
1 12.50 I 3~.36 1 81.96 I 32.32 I 59.41 ----------+--------+--------+--------+--------+ 

cluster 2 1 1 1 0 I 16 I 116 I 13~ 
1 19.1 1 3.5 I 81.0! 31.4 I 
I -18.1 1 -3.5 1 -63.0 I 84.6 I 
l!-;'.1:13 :3.4~ '412 I 49 1227.341 1 
1 0.12 1 0.00 1 2.12 1 13.65 I 15.88 
I 0.74 1 0.00 1 13.33 1 85.93 I 
1 0.831 (0·.00 J 3.531 58.59 I 
I 13.33 I 36.36 I 85.49 I 90.91 I 75.29 ----------+--------+--------+--------+--------+ 

c 1 u s t ·eo r" :3 1 1 0 0 1 1 3 J 2 () I 5 I 1 3 8 
1 19.5 J 3.6 1 82.8 J 32.1 I 
I 80.5 1 9.4 J -62.8 I -27.1 I 
1332.7t~ 124.8873 147.6309 122.9236 I 
I 11.7'6 1 1.53,' 2.35 1 0.59 I 16.24 
I 72.46 1 Q.42 1 14.49 1 3.62 I 
I 83.33 1 5q.O~ 1 3.92 1 2.53 I 
1 9,;:, • .::i1 1 tf.:.45 I 89.41 1 93.43 I Q1.5:; , 

----------~--------+--------t--------+--------+ 
clu:t.;,· 4 I 4! 1 I 541 13 J 72 

~ 10.2 J 1.9 1 43.2 1 16.8 I 
I -6.2 1 -0.9 1 10.8 1 -3.8 I 
(3.73:;78 1.40014S 1 2.71.845'2'='4 I 
1 0.47 I 0.12 1 6.35 1 1.53 1 8.47 
I 5.56 I 1.39 1 75.00 I 18.06 I 
1 3'.33 1 4.5:, I 10.59 1 6.57 I 
1 10('.00 1 lC~·.OCI. I 100.00 1 100.00 I 1CO.':)C' ----------+--------+--------+--------+--------+ 

72~A~ 120 22 510 198 85~ 
14.12 2.5 0 60.00 23.29 le·o.CC' 

ST~ TIS~ICS Fe!;' TA.E'LE C'i? C' USTEt;,' BY MAXSNELH 

DF VALUE PRO!:', 
------------------------------------------------------
CHI -5 Qli·t..S E 
L.lt\E:...I>i-lC·C'Il RATIO CHI-S::UAfi'E 
MA~TEL-KAENSZEL CHI-S ~U A~E 
PH! 
C ~'~~'; If~\:~"E :-.J C I CO E F FIe 1 ENT 
CRAr1.E5. '5 V 

EFFEC7I~E SAMFLE SIZE = 850 
F :;; ;:: (;) (, 1£ ~:: y ~1 I S SIN C. = 1 

9 
9 
1 

847.361 
673.2SQ 

82.511 
0.998 
0.707 
0.576 

O.OOCi 
O. CIOO 
0.000 



AUTO-NO OBJECT ACCIDENTS 1982 

CLUSTER(CLUSTERNR) WE~SIT0A(~EGS:T~A1IE) 

FRE0'~'EN' CY 
EXPESTE~; 
PEVIAT: ON 
CELL Cl-iI2 

PERCENT 
F:OJ.J F-"[."\ 
COL Fer 
C'U~l C· !l ~ ... ~ 

I 
I 
I 
I 
I 
I 
I 
I ' ~ c y.., t..;:. j ' . r . . 1 Cl" n .. 1" , - p . ,:. . ; 

I~O - ... · ,· · c ' ~·' i. -T·{y i - ·-I.., " ~ I 

----------r-=------+--------t--------+ 
c 1 ~l S t H ' 1 1 ~ 4 9 I 1 r.J 1 ;::; ~ 6 1 

I 2 ,:; b • 4 I 3 : , • 0 I 2 :i' :3 • 5 
~ -17.4 1 -2:.0 1 4~.~ 
~ 1 • 1 4 .:: 2 .:: I 1 7 • S·\:' :' 9 I 3 • 2:. = 1 :: 
I 2~.26 1 1.18 1 28.;:;1 

4 G • 3 ~ I 1 • '7~ I 42:. -; 1 
~~.40 I 16.95 I 71.72 

, : .: .• 46 I 16. <:f 5 I 71 • '7' 2 I 
------ - - ' - ' - i- ________ + _____ ---i---------+ 
C 1 u ~ t. 'o:- r- 2 I 11 2 I 7 I 1 6 I 

1 71.2 I 9.4 I 54.4 I 
I 4 ~l ,.. 1 - -:; 4 I - "':; J. \olI.'t ~. ....-. I 

12-:;' .338", 1.:'C14:::'6 12'7.1173 
: 13.16 I O.9~ I 1.6;· 

82.96 5.1Q I 11.95 
2·L94 11.80 I 4.66 
80.40 29.S1 I 76.38 ------_._--+--------+--------+--------+ 

clu~te~ J I 51 I 39 I 48 I 
i 7 ':' • 8 I 9 •. ~. I :;:; • 6 I 
I -21.8 1 2¥.4 1 -;.6 1 
1::.:3353 19rJ.:-'.2! 11.(11143,::' 1 
I : , • 99 I 4 • 58 I : ' • 64 I 
I 3~.q6 I 28.26 I 34.78 I 
, 11.36 1 ':-6.1£1 1 l::.q~ l 
'I '7' 1 • 7 6 I Cf -+ • ~:2 I 9 (I • '3 8 I 

------ -- ' - - t '--------+---- - --- .... - -------+ 
c ~ :.. ~ t · ~ .- 4 1 37 3 I 3 '3 

38.5 '::' .1 I 29.4 
1 -1.5 I -~.1 I 3.6 
10.05966 1.839373 I .4348~3 
I 4.35 I 0.35 I 3.88 
i : '0 • 6 a I 4 • 11 I 45 • .? 1 
I 8 • 24 I : ' • ~'8 I 9 • 62 
1100.00 1 1D(I.:' r~ 1 1('.r: .9~ I, --- - .- "----t--------+---- ----f"--------t 

TOTAL 449 59 343 
52.76 6.93 4~.31 

TQ.\" po.':.. 

50~· 

::·q.34 

15.86 

75.21 

16.22 

Q 1 .42 
-,
,..) 

8.52 

1-':' 0- • 0 .:' 

851 
l ': ' ~'OC-

DF VAL'JE 
------------------------------------ ~ ------- ----------6 

6 
1 

178.371 
1:3-181 

1.570 o . 4 :·e, 
0.41.:; 
0.324 



AUTO-NO OBJECT ACCIDENTS 1982 

CLUSTER(CLUSTERNR) L~CHTGES(LICHTGESTELD~ ) 

FR::: !h'EN':Y 
EX:;: E·~· --;- E:~ 
r~ E .. ' ! ~ i I Q N 
CELL ·:i112 
F'EF',~E~I~ 
K'Cw FC7 
CDL F': r 
:~M :~_% da~lich ~ dUlst~ rn~ sc~~~~r ' I 

- 115 I I TOTAL 
---------- --------~--------~.--------+ 
c : ~ :, ~ ~_ .:- ~- 1 :: 3 2 I .: ~ .::. I 2 1 I 5 0 5 

2~7.5 I 224.; I 22.5 I 
1 -25.5 I 27.1 I -1.~ I 
12.~::54 1:.26:~6 1.100533 I 
I 2"7 . 26 I 29 • 61 i :: • 47 I '59 • :3 4 
\ 45.94 ~s.~0 I 4.16 I 

53.46 66.~q I 55.26 I 
, :,:.46 6,~.4~ 1 57:.26 I 59.34 

----------+--------+--------+--------+ 
C~.:.i ~, t.:_ ·- 21 '.1)1 1 '::'4 I 10 I 135 

I be.S I 60.1 I 6.0 I 
I~ J c' • 2 i - :3 6 • 1 4 • 0 1 
115' .0145121.7 (137 2.6169 I 
i 11.37! 2.22 1.18 J 15.86 
I 74.81 17.78 7.41 I 
I 23.27 6.33 26.32 I 
i 76.73 I 72.i2 1 81.58 I 75.21 ----------+--------+--------+--------+ 

c l .... 1 n ';" '1. ! 6:: I 74 I :: I 138 
1 7:).4: 6~.~' I 6.2 I 
I -9.4 i 12.5 1 -4.2 I 
" . 99 i -+.=:.,;, i'::. : ::; '2 ell 2 • 81 128 I 
I 7.2"1 8.70 1 (1.::4 I 16.22 

4l.q3 ~J.~2 J 1.45 I 
1~.2q 1~.~3 I ~.26 1 
91.01 92.35 I 86.84 I 91.42 

-- ~ -------+--------~.--------+--------+ 
c : _ .. ~ ~ ~.:. -=t 3 !t' c'; 5 i 73 

37.2 32.5 3.3 I 
, 1.8 I -3.~ 1.7 I 
I .084233 j. 37<;'2 ~q .92':; 125 J 
j 4.58 I 3. 41 (.',5;'1 I 8.S8 
I : ,3.42 ! }t1. -; ~. ':485 I 

6.99 I 7.65 1:.16 I 
1 1 0 C: • 0 () \ 1 (;'C" • C, 0 I 1 G';'" • 0 0· I 1 00 • 0 (> 

- --.----~--------+--------+--------+ 
TO-";L 434 3'7Q 38 851 ' 

51.00 44.5~ 4.47 100.00 

E-~~:~-:: OF VALUE fROE 
.... -------- ---_ .. ------- ------- -- ------------------ ----- -
r ~ T-:;U~:~ 6 52.Q9Q 0.000 
~: ~ E:!~:~~ RA ~ !D ~ HI-S~UA~E 6 57.860 0.000 
M.!,',TE i.. -'.P.:: ·iSZ I::L CHI-SOJARE 1 1.325 0.250 
PHI 0.250 
:C ~ 47 : .:': -J' ::'. :- :::~;= ,=I\:IE,~' -; 0.242 
c;: ~ ~~E ~ '= '} 0 • 1 76 
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AUTO-NO OBJECT ACCIDENTS 1982 

TABLE OF CLUSTER BY VORJMANE 

CLUSTER(CLUSTERNR) VOR3MANE(VOR3MAN1) 

FREQUENCY 1 
EXPECTED 1 
DEVIATION 1 
CELL CHI2 1 

PERCENT 1 
F\OW P·CT 1 
COL PCT 1 
C Ij M CO L 'I. 1 r· hl d -= ~'I / 1 Cl i a f r Eo:'\1'I 0:- ":"" I a f s 1 a a n I w i s SiC' 1 eo rl I I 

I ~·eon I J ~t~IPPiC'::-' I 1 ba;n 1 51 ----------+--------+--------f--------+--------+--------+ 
c 1 us t eo r · 1 I 479 I 1 0 I 3 I 11 I 2 1 

1 450.9 I 18.4 I 18.4 1 10.1 I 7.1 I 
I 28.1 I -8.4 r -15.41 0.91 -5.11 
1 1 • 7 : 14 24 1:3. 8625:3 1 1 2 • 9 27 4 I 0 • 078 I 3 • 6982 1 1 
I !~.42 I 1.18 1 0.35 1 1.30 1 0.24 1 
1 94.85 1 1.98 1 O.~9 1 2.18 1 0.40 1 
I 63.19 1 32.26 1 9.68 1 64.71 I 16.67 1 
1 63. 19 I 32.26 1 9.68 1 64.71 1 16.67 1 ----------+--------+--------+--------+--------+--------+ cl us tiC' (. 2 1 114 I 8 1 0 1 5 1 8 1 
1 12(';.51 4.91 4.9 I 2.71 1.91 
1 -0.5 1 3.1 I -4.9 I 2.3 I 6.1 1 
r.35~782 11.91284 14.92933 11.95155 119.4489 I 
1 13.43 1 0.94 1 0.00 1 0.59 1 0.94 I 
1 84.44 I 5.93 I 0.00 I .. -3.70 I ··- 5.93 I 
1 15.04 1 25.81 1 0.00 I ·29.41 I 66.67 I 
1 78.23 1 58.06 1 9.68 I 94.12 1 . 83.33 I ----------+--------+--------+--------+--------+--------+ cluster 3 1 98 1 10 1 26 1 0 I 2 I 
1 1 ;;" 1 • 4 1 5 • 0 1 5 . 0 I 2 • 7 I - 1. 9 I 
I -23.4 1 5.0 I 21.0 1 -2.7 I . 0.1 1 
14.::'1;:;4 1~' .10341 189.075812.72321.0031441 
1 11.54 1 1.18 1 3.06 1 0.00 1 0.24 1 
1 72.06 1 7.35 I 19.12 I 0.00 1 1.47 1 
1 12.Q:; 1 32.2b I 83.87 1 0.00 I 16.67 I 
I 91.16 1 90.32 I 93.55 I 94.12 1 100.00 1 ----------+--------+--------+--------+--------+--------+ 

cl!.1sier-· 4 I 67 1 3 1 2 I 1 1 0 1 
1 65.2 I 2.7 I 2.7 1 1.5 1 1.0 1 
1 1.8 1 0.3 1 -0.7 1 -0.5 1 -1.0 1 
1.051074 10.04198 1.166152 1.145845 1 1.0318 1 
1 7.89 1 0.35 I 0.24 1 0.12 1 0.00 I 
1 01.78 I 4.11 I 2.74 1 1.37 1 0.00 1 
1 8.84 I 9.68 I 6.45 I 5.88 I 0.00 1 
1 100.00 1 100.00 ! 100.00 1 100.00 I 100.00 1 -------- --+- -------+-- ----- -+--------+--------+--------+ 

TOiAL 758 31 31 17 12 
89.28 3.65 3.65 2.00 1.41 

F~EQ UE~CY MISSING = 2 

TOT.AL 

505 

59.48 

59.42 

1 .... C' 
... ..J 

15.90 

. 75.38 

136 

16.02 

91.40 

73 

8.60 

849 
100.00 

ST~1rSTICS FOR TA~LE OF CLUSTER BY VOR3MANE 

STATISTIC OF VALUE PROa - ---------------- ---- ---------------------------------
CHI-SQVA~:E 12- 153.798 0.000 
LI~ELIHODD RATI~ CHl-53UARE 12 116.478 0.000 
MANTEL-H~£NSZEL CHI-SQUARE 1 14.785 0.000 
PHI 0.426 
CON TIN GE N':· Y CO E F F I Cl ENT 0 • 39;: 
CRMIER'S V 0.246 

EF FECT I \,lE SAMF'LE SHE = 849 
F~EQUEWC~ MISSING = 2 
WARNING: 60% OF THE CELLS HAVE EXPECTED COUNTS LESS 

THAN 5. CHI - SQUARE MAY NOT BE A VALID TEST. 



AUTO-NO OBJECT ACCIDENTS 1982 

TABLE OF CLUSTER BY ALCOHOLE 
CLUSTERCCLUSTERNR) ALCOHDLE(ALCOHOLll 
FREGUENC', 
E~PECTED 
DEVIATIDN 
CELL CHI2 

I 
I 
I 
I 
I 
I 
I 

PERCENT 
F.OW peT 
COL peT 
CUM COL!. I g::. ~ r, I w o? 1 I a r-t.. 2 6 I I) n b ~ ~~ ~ r.", c:! I 

I - I I WVW I I TOTAL ----------t--------+--------t--------+--------+ 
clust~ r 1 I 340 I 63 I 83 I 19 I 505 

I 367.9 I 46.3 I 71.2 I 19.6 I 
I -27.9 I 16.7 I 11.8 I -0.6 I 
12.1187:; 16.03486 11.95191 1.017347 I 
I 3Q.95 I 7.40 I 9.75 I 2.23 I 59.34 
I 67 .33 I 12.48 I 16.44 I 3.76 I 
I 54.84 I 80.77 I 6Q.17 , 57.59 I 
I 54.54 I 80.77 I 6Q.17 I 57.58 I 59.34 

----------~ ·--------+--------t--------+--------+ c 1 u s t ~ r~- 2 I 1 23 I 2 I 5 I 5 I 
I QS.4 I 12.4 I 19.0 I 5.2 I 
! 24.6 I -10.4 ~ -14.0 I -0.2 ~ 
16.17541 18.69694 110.3497 1.010551 I 

135 

, 14.45' 0.24 I 0.59 I 0.59 I 15.86 
I 91.11 I 1.48 I 3.70 I 3.70 1" -
I 19.84 I 2.56 I 4.17 I 15.15-1 · 
I 74.68 I 83.33' 73.33' 72.73 I 75.21 ----------+--------+--------t--------+--------+ 

clust~ !!' J I 91 I 12 I 29 I 6 I 138 
I 10e.5 I 12.6 I 19.5 I 5.4 I 
I -9.5' -0.6' 9.5' 0.6 I 
i .90532:: '.033264 '4.67752 1.078624 I 
I 10.69' 1.41' 3.41' 0.71 t. 16.22 
, 65.94 1 8.70 I 21.01 I 4.35 I 
I 14.68 1 15.38 1 24.17 1 18.18 I 
1 89.35 1 98.72 I 97.50 I 90.91 I 91.42 ----------+--------t--------+--------+--------+ 

C ''' ,J : -1.. t' j" 4 ! 66 1 1 I 3 I 3 I 
I 53.2 1 6.7 I 10.3 I 2.8 1 
1 12.8 1 -5.7 1 -7.3 1 0.2 I 
13.08807 14.84041 15.16809 1.010115 I 
I 7 .76 I O. 12 I 0 • 35 I 0 • 35 I 
I 90.41 1 1.37 1 4.11 1 4.11 I 
I 10.65 1 1.28' 2.50 1 - 9.09 I 

73 

8.58 

t 100.00 1 190.00 1 100.00 1 100.00 I 100.00 -------- --t---------+--------t--------t--------+ 
TOTAL 620 78 120 33 

72.96 9.17 14.10 3.88 

STATISTICS FOR TA~LE OF CLUSTER BY ALCOHOLE 

851 
100.00 

S\ ATISTIC DF . . VALUE PROB 
------------------------------------------------------
CHI-5~UAPE 9 54.157 0.000 
Lr ~E~IH03D RATIO CHI-SOUA~E 9 66.099 0.000 
MA~TEL-HAE~SZEL CHI-SQUARE 1 4.957 0.026 
P81 0.252 
C[ I ~ i 1>gE~C ~ COEFF I C I ENT 0.245 
Cf\AMEi<'S V 0.146 

S A ~,F LE 5 I Z E = 85 1 
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APPENDIX Ill. SUMMARY OF THE RESULTS 

Auto-Bicycle Accidents (N-6333, with 496 cases deleted) 

ABl (N-3058) 

This day-time type of accident tends tends to occur at a pedestrian or 
bicycle crossing inside built-up areas, yet is not especially urban in 
nature. A somewhat middle-aged driver is likely to be just driving 
straight ahead, when either a very young or very old bicyclist suddenly 
crosses the road or turns into the path of the automobile. 

AB2 (N=1707) 

This type of accident tends to occur during the winter months, during the 
evening or night, and during poor weather conditions. The accident 
location tends more often to be an intersection in an urban area . Alcohol 
seems to play a role with the driver and possibly with the cyclist, who is 
neither very young or elderly . The driver is either turning or accelera
ting from a stand still, when he strikes the bicyclist who is most likely 
to be innocently riding straight ahead on a bicycle path. 

AB3 (N=6l5) 

This rather serious type of accident tends to be more of a summer, good 
weather, and daylight accident on a rural, high-speed, straight road 
section or curve. There is an increased likelihood that there is a road 
exit/entrance or a pedestrianjbicycle crossing in the neighborhoood . The 
either very young or very old, male bicyclist is most likely to be cros
sing the road, turning, or changing lanes when he is struck by the driver, 
who is 'innocently'just driving straight ahead . 

AB4 (N=457) 

This accident also seems to be a summer, good weather accident during 
daylight conditions at a straight road section inside a built-up area. 
It does not seem to be an especially urban type of accident. A road exit/ 
entrance or a parking lot is more likely to be in the vicinity. The driver 
is more likely to be on the left hand side of the road, at a road exit/ 
entrance or on a parallel road, and is apparently executing some 'unusual' 
manoeuvre such as braking, when he strikes the middle-aged cyclist who is 
innocently riding straight ahead on the right hand side of the road. The 
driver is often blamed for failure to yield right-of-way, following too 
closely, or driving too much to the right, while the cyclist is mainly 
exonerated, even though there is a chance that he is also executing some 
manoeuvre which may have led to the accident . It appears that either the 
bicylist runs into a suddenly braking car or is side -swiped. 
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Auto-Moped Accidents (N=6263, with 209 cases deleted) 

aMl (N=224l) 

This type of accident seems to be generally describable as a daytime, 
(winter), urban-intersection accident, with an older driver either turning 
or accelerating out of a stand still, when he strikes an older female 
moped rider who is riding straight ahead on a bicycle path. 

8MZ (N- 2234) 

This type of accident is more of a night-time , urban intersection type of 
accident, where the driver is mainly just driving straight ahead when he 
strikes a very young or old moped rider who crosses his path and fails to 
yield right of way. 

AM3 (N-623) 

This relatively serious type of summer accident tends to occur on straight 
sections or curves on a rural 80 km per hour road, when a male driver (who 
may have bee~ drinking), driving straight ahead, drives straight into a 
very young or old moped rider who is either turning or crossing the road. 
'Unpredictable' moped manoeuvres and high speeds may play an important 
role in this type of accident. 

AM4 (N=S96) 

This daytime straight road section (or road exit/entrance or parking lot) 
type of accident is more likely to occur inside a built-up area , yet 
doesn't seem to be a typically 'urban' type of accident. The driver may 
be braking, making a U-turn, or some type of manoeuvre other than driving 
straight ahead or turning, when he hits the moped rider, who (while not on 
a bicycle path) is driving straight ahead or changing lanes. This accident 
accident type seems to include a great variety of manoeuvres, and may 
indicate a complex group of behaviors on low-volume roads where there is 
uncertainty about expected manoeuvres. 

AMS (N=360) 

This type of accident tends to happen on high-speed rural roads at a T or 
Y intersection when the driver, turning onto the other road, fails to 
yield right-of-way and strikes the (somewhat older) moped rider, who is 
riding straight ahead on a bicycle path . 



- 3 -

Auto-Pedestrian Accidents (N=2900, with 211 cases deleted) 

APl (N=1933) 

This dry weather, daytime, type of accident tends to occur on straight 
road sections inside a built-up area, yet is not especially urban in 
nature. The driver, who is less likely to have been drinking, is driving 
straight ahead on the right hand side of the road when he strikes a young, 
male, child who 'suddenly' crosses the street from the sidewalk, and 
possibly from behind an object. This less than lethal type of accident 
seems to represent the young child mid -block dart-out (even though it may 
include adult mid-block dart -outs). 

AP2 (N=450) 

This type of accident tends to occur during the winter months during 
weekend mornings. Neither weather conditions nor (natural) lighting con
ditions are optimal. The location tends to be an urban intersection or 
pedestrian crossing on a multi-lane road. The driver, who is turning or 
accelerating from a stand still then strikes the adult female pedestrian 
who is likely to be crossing the road on a pedestrian crossing. The driver 
is likely to be charged with failure to yield right-of-way or neglecting 
to obey a traffic light or sign, even though it may happen that the pedes 
trian may be crossing against the traffic light . 

AP3 (N=154) 

This serious type of accident tends to occur on a rural, high-speed road. 
The mainly middle-aged pedestrian is more likely to be on the shoulder of 
the road or crossing in mid-block, without the benefit of a pedestrian 
crossing, when he is struck. 

AP4 (N=152) 

This weekend, nighttime accident tends to occur inside built-up areas, 
even though the location is not especially 'urban' in nature. The driver 
as well as the adult pedestrian may have been drinking. The driver seems 
to be at some 'unusual' location and is implementing some 'unusual' man
oeuvre when he strikes the pedestrian who is clearly not crossing but 
walking along or standing on the road. Small numbers, as well as the 
complications of alcohol and darkness, make this type of accident diffi
cult to interpret . 
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Auto-Auto Accidents (N=4655, with 387 cases deleted) 

aal (N=2357 

This cluster of accidents seems to represen t a run-of-the-mill urban 
intersection accident where the first vehicle is turning and fails to 
yield the right of way or to obey a traffic control device. 

8hl (N-783) 

This cluster describes day-time accidents at an intersection of a rural , 
high-speed road, where there seems to be some inequality between the arms 
of the intersection. The first vehicle is likely to be turning or cros
sing, when he fails to yield right of way to the second vehicle. This 
type of accidents tends to be rather serious, and tends to involve two 
older drivers. 

AA3 (N-550) 

This very serious group of late afternoon and evening accidents tends 
to occur on high speed rural roads on a straight road section, curve, 
or a road exit/entrance. The driver of the first vehicle is more likely 
to be a young male, who may have been drinking, and is more likely to be 
on the wrong side of the road or some other 'unsual' place, and is either 
braking, changing lanes, making a U-turn or some other 'unusual' man
oeuvre, when he is struck frontally (even though bumper-bumper collisions 
sometimes occur in this category) by the other vehicle. Apparently, the 
driver of the first vehicle left his lane for some reason, resulting 
mainly in a head-on collision. (Skidding and winter months are also im
plicated). 

AA4 (N=298) 

These urban, nighttime type of accident tends to occur on straight road 
section or curves, and tends to occur somewhat more often during the 
winter months in the rain. Both drivers, of whom the first of which is 
more likely to be male, are more likely to be in their twenties and have 
quite probably been accused of drinking and driving. There is an increased 
chance that one or the other driver is somewhere 'else' than in their own 
lane, and there is an increased likelihood that one or both drivers are 
either turning, braking, or doing something 'else'. Skidding is also im
plicated. Either the alcohol and/or the rain created a somewhat unpredic 
table situation, which fortunately doesn't often lead to fatalities. 

AA5 (N-280) 

This small cluster describes an afternoon, urban, straight road section of 
a multi-Iane-road type of accident. The somewhat older driver of the 
second vehicle is either braking or standing still , when he is struck from 
behind by the first driver, who has a better chance of being a female . 
Perhaps this situation can be summarized as an arterial, urban, non-inter
section), bumper-to-bumper type of accident. 
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Auto-Object Accidents (N=3l62, with 203 cases deleted) 

AOl (N=1328) 

This rather serious non-winter, afternoon type of accident tends to occur 
on a curve of a high-speed, single-lane rural road. The driver, who is 
just driving straight ahead, apparently just drives off the road and runs 
into a tree located on the shoulder. Mist may have something to do with 
this. 

A02 (N=1325) 

This winter evening type of accident tends to occur on urban roads, and 
intersections are over-represented. The driver is more likely to have 
been drinking, and, while turning, is likely to strike a lantern pole 
located on a safety island or sidewalk . 

A03 (N=306) 

This type of accident occur typically during the daytime on 100 km per 
hour urban area roads outside built-up areas. They also tend to occur on 
straight road sections or near a road exit/entrance. The driver, who is 
more likely to be between 26 and 65 years old, is braking, changing 
lanes, merging, or implementing some other manouevre, when he strikes a 
safety rail or some fixed object. He may have fallen asleep, become ill, 
skidded, or for some reason didn't keep far enough to the right. 
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Auto-No object Accidents (N -8 Sl, with 22 cases deleted) 

ANl (N=474) 

This night-time accident tends to occur on curves on a 80 km per hour 
road outside built-up areas in a rural environment . The road surface may 
be wet. The driver is more likely to be male and alcohol may be impli
cated. He appears to be driving on the right side of a two lane road, 
implementing no special ma~oeuvre, when he drives off the road and 
overturns or runs into a ditch . High speed may also be implicated . 

AN2 (N=223) 

These day-time, fair weather accidents tend to occur on multi-lane 100 km 
per hour roads outside built-up areas, yet are not clearly rural in 
nature . The vehicle may also have been at a road exits/entrances or on 
the wrong side of the road. These accidents tend to occur on straight road 
sections, when the driver, who is more likely to be female and less likely 
to have been drinking , apparently is merging or changes lanes and 'loses 
control', runs off the road, and possible overturns. 

AN3 (N=68) 

These accidents are clearly urban and tend to to occur inside built-up 
areas, in contradiction to the previous two categories, and tends to be 
less serious in nature. Otherwise, statistical problems makes interpre
tation difficult . 

AN4 (N=64) 

This winter month, morning accident has no other special characteristics 
except that the road surface is likely to be covered with snow or ice. 
The driver, who has not been drinking and is more likely to be a middle
aged woman, apparently skidded on a slippery surface. 


