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THE RELATIONSHIP BETWEEN PRIVATE AND COMMERCIAL VEHICLE 
DRIVER RECORDS AND ACCIDENTS IN MICHIGAN 

Robert E. Maki, D.P.A. 

Western Michigan University, 1990 

The primary objective of this study was to determine whether 

previous accidents and citations are reliable predictors of future 

tractor-trailer heavy truck accidents in Michigan. In addition, the 

background material on accident trends shows how heavy truck safety 

policy was formed at the Michigan Department of Transportation. 

Historically, accident prediction models have been able to 

explain only small portions of the accident experience. More recent 

studies have tended to show that previous citation and accident 

experience were good predictors of commercial vehicle accidents. 

Most studies have suffered from an admitted lack of exposure data 

and incomplete accident statistics. 

Through the use of induced exposure techniques or the "innocent 

victim" concept, a research design was constructed to minimize the 

influence of unknown exposure and data voids. A large accident 

data base was assembled with all reported accidents in Michigan for 

the years 1982 to 1987. This database included driver histories 

from the Michigan Department of State and drew upon the computing 

and analysis power of the Michigan Department of Transportation's 
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Unisys A-15 computer and the Michigan Dimensional Analysis 

Surveillance (MIDAS) system. 

The researcher concluded that previous accident experience is 

not a reliable predictor of future tractor-trailer accidents. There 

appears to be little or no relationship between the type of vehicle 

involved in an accident, whether it is private or commercial, and 

subsequent commercial accident experience. Previous citations and 

driver age appear to be possible predictors of future heavy truck 

accidents. No single large group of drivers emerged as a target for 

intensive training or enforcement efforts. These conclusions, 

however, depend on validation of the induced exposure concept used. 

Recommendations for future research include a driver survey to 

validate the innocent victim concept and a methodology to evaluate 

the Commercial Motor Vehicle Act of 1986. 
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CHAPTER I 

INTRODUCTION 

The focus of this dissertation is on driver citation and 

accident histories as predictors of commercial vehicle accident 

experience. To promote increased understanding of truck safety 

issues nationally and specifically in Michigan, the researcher has 

drawn together numerous sources of information. The study includes 

the pertinent laws, regulations, and accident trends. This 

information was analyzed to better define current truck safety 

issues, especially in the context of the major truck issues of 

commercial driver licensing, allowable size and weight, accident 

prediction, and other environmental and economic factors. The scope 

of this research is limited to truck safety policy and commercial 

vehicle licensing policy. 

A major concern is a review of truck accident trends in 

Michigan. These trends, with appropriate evaluation of contributing 

factors, should provide the needed answer as to the extent of the 

truck safety "problem." The actual research design then seeks to 

reveal root causes of any problems found, possible solutions to 

those problems, and a policy model. 

The purpose of this dissertation is to analyze and summarize 

the vast amount of often-conflicting data, to document government 

pol icy action noting where appropriate countermeasures are being 

1 
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formulated, and to isolate those areas in which further research is 

needed. 

The Policy Issues 

Large truck safety issues have received much attention from 

government, insurance companies, and academia during the past 

several years. Trucks continue to grow in size and weight, 

seemingly without limits, even while the passenger cars in the 

population become smaller in size. Collisions between cars and 

trucks are often tragic, and there continues to be much plioiic 

interest in reducing the carnage on the nation's highways by 

enacting policies that place restrictions on the trucking industry. 

It is extremely difficult to fashion additional highway safety 

policies as they relate to large trucks. The needed data are often 

lacking, the issues are often clouded by sensational pleas on both 

sides, and there is no clear understanding of the real "problem." 

The purpose of this paper is to address the truck safety issue 

in a rational manner, segregating safety and 1 icensing pol icy as 

much as possible from the closely associated problems of pavement 

damage, environmental concerns, and transportation revenue equity. 

While concentrating on the causes and possible remedies for large 

truck accidents, however, the economic effects on the industry and 

government for any associ a ted po 1 icy countermeasures must a 1 so be 

addressed. 

2 
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The tasks before us are truly difficult, not the least of which 

is wading through the existing research data on the subject to 

extract meaningful contributions. After years of research and 

first-hand experience with enforcement personnel, pol icy analysts, 

legislators, and state government officials, this writer is 

convinced that documentation of the nebulous nproblem" remains 

incomplete and that the root causes of any documented large truck 

safety problems remain elusive. There exist no good pol icy model 

and insufficient data to guide decision making. These issues must 

be resolved soon because the trucking industry is continuing to 

increase its market share at the expense of rail traffic, and the 

industry also continues to seek the use of larger and larger trucks 

for reasons of economy. State legislatures often respond favorably 

to the trucking lobby because their economic data appear stronger 

than the less convincing data put forth by the safety advocates. 

In addition to the search for root causes of 1 arge truck 

accidents and the associated licensing policy model, this research 

effort will also make a contribution by providing a synthesis of 

past research studies and a summary of the major truck safety 

issues. 

After examining severai areas of current research emphasis, the 

area of commercial licensing policy surfaced as one needing 

additional attention, specifically regarding the validity of using 

prior violations and accident experience to predict truck accidents. 

3 
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The examination of current research and policy issues also 

revealed that when large truck safety is discussed, most 

participants envision large tractor-trailer combinations, but the 

d~ta usually contain statistics from trucks that exceed 26,000 

pounds gross vehicle weight {GVWJ or even accidents involving 

10,000-pound GVW single units rather than the 80,000-pound GVW semi 

tractor-trailer vehicles assumed to be the topic of discussion. 

This research is restricted to semi tractor-trailer combinations. 

The effects of pickups, vans, delivery vehicles, and other straight 

trucks are, thereby, minimized. 

There is a need for improved licensing policy as the following 

discussion demonstrates. The research question is: Can 1arge truck 

accident involvement be predicted, based on prior driver accident 

experience or citations? 

The researcher hopes to show whether such a relationship 

exists, using a novel technique for minimizing the effects of 

unequal exposure and by using the powerful data-processing 

capability of the Michigan Department of Transportation's Uni sys 

A-15 mainframe computer and the vast data resources of the Michigan 

Department of State and the State Police. 

Further, in this introductory chapter, the reasons for 

selecting this topic are presented in more depth. Other current 

research, primarily at the Michigan Department of Transportation 

{MOOT), Michigan State University, and the University of Michigan 

Transportation Research Institute, are also discussed. 

4 
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Later chapters develop the context of the truck safety issues 

in Michigan and also discuss the state's policy initiatives. The 

policy issues and accident trends are discussed at length in 

Chapter II. 

A 1 i terature review is presented in Chapter II I, which is 

segmented into three d i st i net areas of interest: genera 1 truck 

safety issues, previous research, and innocent victim concepts. 

In Chapter IV the writer develops the research methodology and 

discusses formal hypotheses, models, and the key concepts pertaining 

to the research. Research methods are described with the aid of a 

flow chart. Data sources, fi 1 e descriptions, and the fi 1 e merge 

process are detailed. 

Chapter V provides a general discussion of preliminary results, 

ana1ys~s, and statistical testi~g. 

Finally, the summary and conclusions are presented in Chapter 

VI. A case is also made here concerning the need for future 

research and for an exposure survey. 

Focusing the Research 

So much research has been concentrated on truck safety in 

recent years that care was taken not to duplicate current efforts, 

especially in Michigan. A brief review of related research is 

appropriate well in advance of the literature review to support the 

selection of this specific research focus. 

5 
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The University of Michigan Transportation Research Institute 

(UMTRI) has long been recognized as a leader in heavy truck 

research, from the perspectives of both operations and safety. 

During the past 25 years, UMTRI staff have generated hundreds of 

contributions to the body of knowledge primarily through research 

papers, contract reports, journal articles, dissertations, and 

conference presentations in the following areas: accident data and 

systems analysis, accidents, occupant injuries and protection, 

biomechanics, emergency medical services, human characteristics, 

alcohol and drugs, driver vehicle systems, vehicle dynamics, roads 

and traffic, highway safety program management, law and policy 

analysis, and transportation systems. 

More recently, Michigan State University has devoted more 

research effort to analysis of truck safety issues and associated 

research. In 1985, the University of Michigan and Michigan State 

University entered into a joint research effort sponsored by the 

Michigan Office of Highway Safety Planning (OHSP) to resolve several 

truck-safety-related issues, primarily associated with establishing 

exposure measures for the various cl assi fi cations of trucks. As 

chairman of the Truck Safety Subcommittee with MOOT, the researcher 

had significant input in guiding this effort. 

The research was aimed at testing 12 hypotheses: 

1. Trucks are under-involved with respect to total accidents 

(need to define trucks). 

6 
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2. Trucks are over-involved in casualty accidents when 

compared to total accidents (i.e., they cause much more severity). 

3. Privately owned trucks are causing more of a problem than 

major fleet trucks. 

4. Younger, inexperienced drivers are over-represented in the 

accident picture (training versus time behind the wheel). 

5. Casualty accidents are over-represented on designated green 

routes. 

6. Super-heavy trucks (GWV > 80,000 pounds) are over­

represented in casualty accidents. 

7. Trucks are over-involved in single-vehicle casualty 

accidents. 

8. Trucks are over-represented in nighttime casualty acci­

dents. 

9. Most accidents happen at the end of the logged journey. 

10. Accident data being collected for trucks need to be 

improved. 

11. There are differential accident involvement rates for 

various truck/truck-trailer combination types based on roadway 

geometries. 

12. There are differential accident involvement rates for 

various truck/truck-trailer combination types based on overall 

length and width of the combination. 

A final comprehensive report is not available on the total 

research results, but the above was presented to show why the 

7 
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research that is the topic of this dissertation was aimed away fr~@ 

topics that were under study by others. The major Michigan 

university research was aimed at actualiy measuring exposure in 

testing the 12 hypotheses, whereas the focus of this dissertation 

research was on using a surrogate-induced exposure concept to 

determine whether previous accident and citation experience could be 

used to predict commercial vehicle accident involvement. 

In 1988, the University of Michigan took on the initiative to 

establish the Great Lakes Center for Truck Transportation Research 

(GLCTTR) as a result of a provision in the Surface Transportation 

and Uniform Relocation Assistance Act of 1987 (23 U.S.C. § 101 et 

seq.). The Act authorized the U.S. Department of Transportation 

(USDOT) to establish a university-based transportation center in 

each of the 10 federal regions. 

The GLCTTR represents a consortium of six universities: the 

University of Michigan, Michigan Technological University, Wayne 

State University, Michigan State University, Northwestern 

University, and Central State University of Ohio. The purpose of 

the center is defined as follows in the Proposal (University of 

Michigan, 1988): 

The purpose of the Great Lakes Center for Truck Transportation 
Research is to establish a national resource for science-based 
understanding on all aspects of truck transportation and those 
aspects of bus transportation where trucks and buses face 
similar vehicular, driver, and infrastructure issues. The very 
existence of the Center is to recognize and address the crucial 
role of truck transportation in our national economy and the 
complex system of problems posed in both the public and private 

8 
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sectors by this generic mode of transportation. The Center's 
cadre of experts are to engage the priority research needs in 
this field, yielding new knowledge, techniques, and 
perspectives on the issues while also training students and the 
professional community on the developing technologies. The 
developed information and accessible resources of the Center, 
plus the message it speaks on the nature of the iss~es, should 
enable other researchers, industry practitioners and government 
offici a 1 s to appreciate t~e broad systems aspects of truck 
transportation problems. {p. 7) 

Within this framework of ongoing research, this writer sought 

to review policy, to evaluate the reliability of previous citations 

and accidents as predictors of future commercial vehicle accidents, 

and to build a model for policy evaluation in the future. 

Summary 

In the preceding pages, a case was made for the purpose and 

focus of this research. The major policy issues were introduced, 

and a chapter outline for the dissertation was presented. 

9 
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CHAPTER II 

THE CONTEXT OF TRUCK SAFETY ISSUES 

Governmental Policy 

Much, perhaps too much, has been written on the subject of 

1 arge truck safety po 1 icy over the past few years. The re 1 a ted 

1 iterature has been reviewed extensively and organized here using 

the following format. Michigan truck safety policy and accident 

research are discussed first and then melded with national policy 

issues in a general discussion. A section on federal regulations is 

then presented, as well as a section on driver licensing 

qualifications. Discussion of deregulation issues, both state and 

national, follows. The formal literature review is presented in 

Chapter III. That review concludes with an extensive evaluation of 

similar research conducted at the University of North Carol ina, 

which leads into the methodology for this research in Michigan. 

A report intended to provide background material on the 

trucking industry in Michigan and to establish an agenda for future 

department activities was re 1 eased by the Michigan Department of 

Transportation in May 1986. This report culminated several months 

of increased activity in all sectors of the department on truck 

safety issues. Proposed actions were 1 isted, and recommendations 

pertinent to the focus of this study were as follows: 

10 
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Deoartmental Interest. The department recognizes the impor­
tance of truck transportation and will strengthen its involve­
ment in truck transportation issues through an improved data 
base and analytical capability, expanded inter- and intra­
departmental communication, state and federal legislative 
monitoring, and development of a cooperative working relation­
ship with truck companies and industry representatives. 

State Involvement in the Trucking Industry. Responsibility for 
trucking activities is dispersed among a number of state 
agencies, including the departments of State Police, Commerce, 
State, Treasury, and Transportation. An Interagency Truck Work 
Group, with representation from each department, has recently 
been established to coordinate truck issues. This group is 
chaired by MOOT. The department will utilize this organization 
to address and resolve truck issues involving the several state 
departments. 

Truck Deregulation Impacts. There has been an ongoing debate 
as to whether deregulation would reduce transportation services 
and/ or increase prices for persons and businesses 1 ocated in 
rural areas or smaller communities. The department will 
periodically survey shippers to determine service or rate 
changes or other problems being encountered with truck 
services. 

Michioan Truck Standards. Michigan currently allows 102" wide 
trucks on most trunk1 ines with a 50' 1 imitation for semi­
trailers or two 28.5' twin trailers. Legislation has been 
introduced to increase semi-trailer length to 53', similar to 
that allowed in several other states. Michigan allows 164,000 
pound trucks (with proper axle spacing). This is the highest 
weight allowed in the country with most states having an 80,000 
pound limit. The next highest state to Michigan allows 117,000 
pounds. 

Commercial Traffic. The department will undertake a special 
review of major commercial corridors to determine if previous 
forecasts, plans, and strategies are consistent with trends. 
The department will work more closely with the Department of 
State Police regarding safety inspections, hours of service log 
inspections, overweight vehicle enforcement and other safety 
related issues. 

Truck Safety Studies. The MOOT has held discussions with the 
Department of State relative to possible changes in driver 
licensing procedures. In addition, the department recently 
contracted with the University of Michigan Transportation 
Research Institute to examine the safety issues associated with 

11 
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53' trucks and to compare Michigan truck accident experience 
with national truck accident experience. These and other 
studies will be carefully reviewed by the Department to 
determine causal factors for accidents and a basis for 
improvements. (p. 11) 

The Interagency Truck Committee continued to formulate proposed 

policies and actions and issued a report in May 1987. The Committee 

found that truck accidents had increased by 65% during the period 

from 1982 through 1985 and made the following recommendations: 

1. Implement the Commercial Motor Vehicle Safety Act of 1986. 

2. Increase fines for truck safety violations. 

3. Work toward stricter local court enforcement. 

4. Develop a pilot program to identify truck owners and dimen­
sions. 

5. Increase the tanker inspection fee. 

6. Develop an improved truck accident data base. 

7. Include truck information in driver education prog~ams. 

8. Update the Motor Vehicle Code. 

9. Provide additional MPSC enforcement authority. 

10. Recommend 12 month mandatory truck inspection program. 

li. implement corrective actions at high truck accident loca­
tions. 

12. Evaluate mandatory use of tachographs. 

13. Cover all loads where spillage could occur. 

14. Expand 22" bumper height requirement to other trucks. 

15. Restrict trucks to the two right lanes on freeways of three 
or more lanes. 

lG. Review the need for additional Motor Carrier Division 
enforcement personnel. 

12 
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17. Require registration of all for-hire trucks and private 
fleets. 

18. Develop truck safety funding sources. 

19. Retain 55 mph maximum speed limit for trucks. (p. 1) 

The Truck Safety nProblemn 

Truck accidents are increasing rapidly in Michigan according to 

the Interagency Truck Committee (1987) and other truck safety 

proponents. Table 1 demonstrates the significant increase in truck­

related accidents during the 3-year period between 1982 and 1985. 

Truck travel during this period, however, increased by only 15%. 

Trucks 

Cars 

Table 1 

Truck-Related Accident Increase, 1982-1985 

Accidents 

1982 1985 

12,900 21,300 

282,000 365,800 

Accident 
Change 

+65% 

+30% 

Travel 
Change 

+15% 

+11% 

In general, increases in Michigan truck accidents are following 

regional and national trends. In fact, a report by Campbell, 

Carsten, and Schultz (i986) of the University of Michigan 

Transportation Research Institute (UMTRI) showed that heavy truck 

13 
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accident increases were somewhat less for Michigan than for Ohio, 

Indiana, and the nation. 

The causes of the increase are not completely understood, 

although the competiti~e pressu;e of deregulation is commonly 

assumed to be a major factor. This may cause truckers to drive 

faster and run longer hours. Less vehicle maintenance may also be 

occurring because of i nsuffi ci ent revenues. This is supported by 

the fact that increasing numbers of trucks are being removed from 

service after police inspections. In general, the principal causes 

of truck accidents are commonly accepted to be (a) drivers who are 

inexperienced, or have poor driving records; (b) drivers operating 

too many hours or driving too fast; (c) trucking companies or 

shippers who encourage violation of laws; (d) inadequate truck 

maintenance; (e) increas-ing auto and truck traffic; and (f) truck 

configurctions and loading. 

Accidents are increasing at an unacceptable rate. There is no 

single cause or easy solution. It will require a comprehensive 

package of actions to address the problem. 

As noted earlier, current research efforts endorsed by the MOOT 

and the Office of Highway Safety Planning are concentrated on the 

joint Michigan State University/University of Michigan Heavy Truck 

Safety Project. The work plan for the joint research by Campbell 

and Lyles (1986) focused on the following issues: 

The research program will be pursued jointly by the Statistical 
Research Group of the University of Michigan Transportation 

14 
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Research Institute (UMTRI) and the Department of Civil and 
Environmental Engineering of Michigan State University (MSU}. 
While the efforts by each group will largely be independent, 
there will be considerable interaction and actual convergence 
at several points. It should be noted that the interests and 
expertise of the two groups are somewhat different--MSU's 
interest is focused on the interactions between vehicles and 
the roadway environment, and on handling accident data and 
various associated files maintained by, for example, the 
Michigan Departments of State Police (MSP) and Transportation 
(MOOT). UMTRI 's interest stems from its cant i nui ng work in 
vehicle dynamics and an extension of their effort with, for 
example, the Fatal Accident Reporting System (FARS} data. 
While the bases for involvement are different, the interests 
converge on the need to develop differential accident rates for 
various types of trucks and truck-trailer combinations. (p. 1) 

Not only do the federal and state governments and the trucking 

industry have an interest in these issues, but so do the insurance 

companies. An extensive study was published by AAA Michigan in 

December 1986 that included the following recommendations: 

1. The State of Michigan should immediately take steps to 
comply with recently enacted federal truck and bus driver 
license regulations even though implementation is net 
mandated until 1992. 

2. The state should emphasize the driving skills needed to 
safely mix passenger vehicles and heavy trucks in all 
Michigan high school driver education classes. In 
addition, the Michigan Department of State should review 
its written 1 icense tests and the booklet "What Every 
Driver Must Know" to be sure this skill is stressed. 

3. Michigan's Legislature and the U.S. Bureau of Motor Carrier 
Safety should require tachographs in all heavy trucks to 
record speed, driving time and other information. (A 
tachograph is a tamper-resistant device that records infor­
mation on speed, distance traveled, driving time and rest 
periods. Many major U.S. carriers of hazardous materials 
have used them for 20 years, according to the Insurance 
Institute for Highway Safety.) These devices should 
operate continuously and automatically. In order to 
prevent tampering, they should indicate when the case 
containing the record sheet is opened. Unt i 1 tachographs 
are in every heavy truck, both the U.S. Bureau of Motor 
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Carrier Safety and the Michigan State Police Motor Carrier 
Division should inspect driver log books more rigorously. 
(Log books are diaries of the start and end of trips, miles 
driven and stops made.) 

4. Despite increasing need, the size of the Michigan State 
Police Motor Carrier Division has not increased since 1982. 
However, federal funds are available to increase that 
division's size. As a matter of fact, a training class of 
26, supported by these funds, is a 1 ready under way. If 
sufficient federal funds are unavailable to allow the State 
Police to inspect every heavy truck at least yearly and to 
ticket trucks that litter, Michigan's Legislature should 
provide funds by increasing truck taxes. 

5. Michigan's Legislature should establish more costly minimum 
fines for certain truck violations, including overloading, 
vehicle defects, speeding and improperly maintained log 
books. (pp. 1-4) 

Heavy truck accident issues are extremely controversial. At a 

meeting of the Michigan Industrial Traffic League in June 1987 in 

Lansing, Michigan, Philip Haseltine (1987}, Deputy Assistant Secre­

tary for Policy and International Affairs for the Federal Department 

of Transportation argued that highway safety is not placed in 

jeopardy by heavy vehicles. His presentation included the following 

statements: 

A great deal of new safety information has been generated by 
the critics. And that raw data also offers some disturbing 
numbers. According to this evidence, there was a 24 percent 
increase in trucking accidents between 1983 and 1985 along with 
a 4.3 percent increase in fatalities over roughly the same 
period. This information is accurate, but hardly complete. 
Truck fatalities and reported accidents did increase, but with 
economic deregulation came a very significant rise in trucking 
activity (vehicle miles traveled), and, therefore, a greater 
exposure to risk. It was this increased exposure that resulted 
in the higher accident and fatality levels during these years. 

An index compiled by Americans for Safe and Competitive 
Trucking (a coalition of shippers, carriers, manufacturers, 
consumer advocates and public interest groups} shows a decline 
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in injury and fatality rates per vehicle mile traveled (VMT). 
This index--measured against a 1974 base of 100--reveals a drop 
in injuries, from 101 in 1981 to 79 in 1985. And, according to 
this study, the fatality index plummeted from 111 to 82 over 
the same period. Supporting these numbers are the results of 
studies conducted by the Department of Transportation which 
also show a significant decrease in fatalities per VMT since 
the enactment of deregulatory reforms in 1980, from 6.51 that 
year to 5.72 in 1985. 

Accident statistics reported by the Federal Highway 
Administration within DOT are also revealing. As you may know, 
interstate carriers are required to report an accident if it 
results in a fatality, an injury or property damage over a 
certain dollar amount. Between 1973 and 1985, the damage 
amount that triggered an accident report was $2,000. Retaining 
this $2,000 figure for over a decade d i started the rep crt i ng 
data. An accident that caused $1,000 in damage during 1975 
would not have required reporting, but that same accident ten 
years later ended up as a statistic due to inflation. This 
situation contributed appreciably to the increases in reported 
accidents. Accordingly, the Department has begun indexing the 
property damage reporting threshold. It was set at $4,200 for 
1986. DOT also studied the distorting effect inflation had on 
past truck accident data. Accident reports were disaggregated 
and the property damage accidents isolated, eliminating those 
that would not have been 1 isted if the threshold had been 
indexed throughout the reporting period. Using a pre­
deregulation base year of 1978, lt was discovered that the 
highest accident year was 1979--before passage of the Motor 
Carrier Act--and improvement has been shown every year since 
that time. If we go further and look at reported accidents per 
100 million VMT, the rate has fallen by 24 percent since 1978. 

While all of this indicates that there is no hard evidence 
of a direct correlation between deregulation and a 
deterioration of trucking safety--in fact, a strong case can be 
made otherwise--the record still ca 11 s for improvement. (pp. 
10-12} 

Michigan Department of Transportation 
Interagency Truck Committee 

J_ L. Roach (personal communication, October 27, 1988), 

Manager, Freight Transportation Planning Section of MOOT, and 
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R. F. Tuttle, Sr. (personal communication, October 28, 1988), 

Supervisor of the Motor Carrier Unit, provided reliable information 

on past and current MOOT truck transportation policy. They 

indicated that the Michigan Department of Transportation is 

supportive of rail, water, and truck transport modes. Each plays a 

vital role in providing freight transportation services throughout 

Michigan. The department takes a comprehensive view toward freight 

planning and program development and assists shippers and local 

communities to meet their needs in the most appropriate manner. At 

times, this may involve substitution of one mode for another. An 

ex amp 1 e is departmenta 1 assistance to shippers who must switch to 

truck service when rail services are discontinued. 

The trucking industry represents an essential component of 

Michigan's transportation service system. As such, the Michigan 

Department of Transportation has a vital interest in assuring that 

truck transportation services are provided in a manner consistent 

with the n~eds of Michigan shippers and citizens. 

The Michigan Department of Transportation recognized the 

importance of truck transportation and strengthened its involvement 

in truck transportation issues through an improved data base and 

analytical capability, expanded inter- and intra-departmental 

communication, state and federal legislative monitoring, and 

development of a cooperative working relationship with truck 

companies and industry representatives. This has enabled the 

department to respond in a coordinated and knowledgeable manner to 
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the variety of trucking issues that arise. The Bureau of 

Transportation Planning serves as the principal clearinghouse for 

truck-related issues and information. 

Roach (personal communication, October 27, 1988} and Tuttle 

(personal communication, October 28, 1988) further defined evolving 

issues relating to truck transportation, which include: 

1. Truck safety concerns associated with an increasing number 

of truck accidents. Truck accidents in Michigan increased by 65% 

during the 1982-1985 period. Truck travel during this period 

increased by only 15% (1982 accidents 12,900; 1985 accidents 

21,300}. 

2. Truck rates and adequacy of services in a deregulated 

transportation environment. The federal Motor Carrier Act of 1980 

(49 U.S.C. 10101 et seq.) deregulated Interstate Commerce. This 

deregulated environment has led to a large number of trucking 

companies going out of business. Many of these companies served all 

or part of Michigan. 

3. Truck taxation equity questions relating to whether large 

trucks pay their proportionate share of hiqhway costs. Diesel fuel 

discount of 6 cents in Michigan makes truck transport attractive. 

4. Highway design and capacity issues given increasing truck 

traffic volumes. Safety is an issue for 53-foot semitrailers with 

regard to intersection geometry because of the turning radius 

needed. Long combination vehicles on highways with high average 
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daily traffic volumes are concerns especially due to longer passing 

sight distance needed on two-lane roads and merge problems on 

freeways. 

5. Truck transportation roles vis-a-vis other transport modes. 

Railroad abandonments increase the need for trucking. Railroads 

have abandoned 2,100 miles of track in Michigan since 1960. In the 

past 3.5 years, 150 miles, in 25 segments, have been abandoned. 

Truck combinations of up to 11 axles and 164,000 pounds GVW create 

stiff competition with railroads for traffic. 

6. Truck program concerns associated with a complex and 

fragmented national system. The National Governor's Association is 

working with the states to streamline bureaucracy. The issues 

include (a) internal registration plan, (b) base state fuel plan, 

(c) one-stop shop operation, and (d) registration of interstate 

operating authority. 

In the area of guiding truck safety pol icy, Roach (personal 

communication, October 27, 1988) and Tuttle (personal communication, 

October 28, 1988) pointed to the involvement of the Freight Planning 

Section of the Bureau of Transportation Planning in mid-1985 in 

responding to questions raised by the State Transportation Commis­

sion on trucking issues in Michigan. The Freight Planning Section 

chaired and was heavily involved in the development of a Vital 

Innovative Performance (VIP) award-winning study published in May 

1986, entitled A Background Report on Truck Safety, Revenue and 

Taxation, Truck Services and Highway Facilities (MOOT, 1986). This 
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author chaired the Safety Subcommittee in that effort, representing 

the Bureau of Highways of MOOT. 

According to W. T. Lebel (personal communication, November 16, 

1988), current Traffic and Safety Division, Bureau of Highways 

representative on the MOOT Truck Committee, the past truck concerns 

of the Bureau were primarily of an operational or structural nature. 

Design considerations of intersection radii or "throat" opening 

adequacy drew much attention, as did median width and directional 

cross-over design. In terms of structure, the engineers have held 

that margi na 1 incrementa 1 pavement damage wi 11 result with super­

heavy trucks, which can weigh as much as 164,000 pounds, if the 

weight is distributed over a number of axles {11 maximum without 

special permit) so that individual wheel loadings are kept at 

acceptable levels. 

The Bureau of Highways also is responsible for designating 

which roadways are to comprise the "green route." The following 

description and map {Figure 1) from A Background Report on Truck 

Safety. Revenue and Taxation. Truck Services and Highway Facilities 

{MDOT, 1986} detail the commercial truck routes in the state at that 

time: 

The Michigan route system initiaiiy began as an identification 
of all weather truck routes and evolved into a hierarchical 
system specifying weight limitations on all state trunklines. 
The Michigan truck route system segments state trunklines into 
categories based on weight and width allowances for the 
standard five axle truck configuration. {Michigan's 1984 Truck 
Operators' Map is depicted in Figure 1.} Michigan's "green" 
routes (Band 1), which also comprise the National Network 
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Figure 1. Michigan "Green" Truck Routes. 

Source: Michigan Department of Transportation. (1986, May). h 
background report on truck safety. revenue and taxation, 
truck services and highway facilities. Lansing: Author, 
p. 16. 
Adapted by permission, Michigan Department of Trans porta­
tion. 
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system, allow for an 80,000 lb. Gross Vehicle Weight (GVW) for 
standard 5-axle configuration, and up to 102" wide trailers. 
The "black" (Band 2) routes allow for a 73,280 lb. GVW and 96" 
width. With additional properly spaced axles, loads of 164,000 
1 b. are a 11 owed. Both the green and b 1 ack systems have no 
seasonal load 1 imitations. The remainder of the trunkl ine 
system (shown as solid and dotted red on the truck map; Bands 3 
and 4) are seasona 1 routes which are subject to spring 1 oad 
1 imitations. The seasonal routes, when not restricted, allow 
for 73,280 lb. GVW and 96" wide trailers. 

On the "green" (federally designated system), there is no 
overall length limit for a truck tractor and semi combination; 
however, the trailer cannot exceed 50 feet. For a tractor and 
two trailers the overall limit is 59 feet for the black and red 
routes; there is no overall length limit for two trailers (each 
limited to 28 feet) on the green routes. (p. 15) 

Criteria used for including roads in the designated network are 

(a) safety record; (b) current or anticipated safety problems; (c) 

alternate routing; (d) route classification; (e) lane widths; (f) 

sight distance; (g) severity and lengths of grade; (h) shoulder 

widths; (i) narrow bridge, clearance, and load limits; (j) 

intersection geometries; and {k) structural adequacy of the 

pavement. 

Other traditional Bureau of Highways concerns are crash­

worthiness of hardware, guardrail and barrier heights, and length of 

yellow intervals on traffic signals. More recently, other issues 

have surfaced, such as the increasing size differential between 

larger trucks and smaller cars, transportation of hazardous 

materials, and public safety concerns, especially in depressed free­

ways, tunnels, and bridge plazas. 

The Department of Transportation continues to be more involved 

with trucks and truck safety. Initial efforts were put forth within 
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the Freight Transportation Planning Section of the Bureau of 

Transportation Planning. This section was multimodal, consisting of 

units in the area of rail and marine. Due to the increasing staff 

time requirements for trucking issues, the Freight Section was 

officially reorganized on August 7, 1986, creating units in the 

areas of rail and truck as well as a specialist position in the 

marine area. This reorganization has enhanced the ability of the 

section to concentrate resources on each mode and the issues within 

these modes. 

Soon after its creation, the Motor Carrier Unit, headed by 

R. F. Tuttle, became a member of the Interagency Truck Committee. 

This committee generated the report entitled Truck Safety in 

Michigan: Background and Proposed Actions (Interagency Truck 

Committee, 1987). The 19 recommendations made by the committee were 

all adopted by the State Transportation Commission. Many of these 

recommendations were present in the truck safety legislation package 

of 1988. 

The Motor Carrier Unit is the lead unit for the various state 

departments working with the National Governor's Association Task 

Force on the implementation of one-stop shop operations. The 

Interagency Truck Committee, in turn, created a One-Stop Shopping 

Subcommittee. That subcommittee generated A Proposal to Streamline 

the Administration of Commercial Truck Licensing and Registration in 

Michigan (MOOT, 1987). 
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In September 1988, the responsibility for weigh stations was 

transferred from the Highway Bureau to the Bureau of Transportation 

Planning, Freight Planning Section. The use of truck weigh stations 

constitutes the pri ncipa 1 weight-enforcement method in Michigan. 

Weight enforcement and safety enforcement are strongly linked. The 

Motor Carrier Unit of the State Police is responsible for this dual 

enforcement, and weigh stations provide a logical starting point for 

a plan of action. The unit has become the focal point for trucking 

activities within the Department of Transportation and for 

coordination of truck-related issues for the other five state 

departments involved in trucking. 

Tuttle (personal communication, October 28, 1988) indicated 

that truck activities and truck safety in Michigan are emotional 

issues. The work done by the Motor Carrier Unit is intended to have 

an effect on 1 i ves saved and property damage curta i1 ed, and to 

provide Michigan with a strong and safe trucking industry. 

Identifying the causes of the increase in truck accidents and taking 

a leadership role in organizing state-level efforts on trucking 

issues represent the mission of the Motor Carrier Unit. 

Tuttle (personal communication, October 28, 1988) addressed the 

future direction of the Motor Carrier Unit, which can best be 

identified by some of the projects proposed to be undertaken in the 

future: 

1. Weigh station consultant study. 

2. Trucker handbook. 
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3. Truck registration information--central data base. 

4. Equipment register for Michigan trucks. 

5. Freight rate studies--analysis of rail/truck cost. 

6. Regional conference on dimensional concerns: (a) kingpin 

settings, (b) weight allowances, and (c) one-stop shop issues (trip 

permits). 

7. Weigh-in motion--coordinate with Motor Carrier Unit. 

8. CMVSA 86--rnonitor and coordinate activities for the MOOT. 

9. Interagency Truck Committee (Motor Carrier Unit coordinate 

and schedule minimum bi-monthly meeting). 

10. Travel Demand Identification Project: (a) origin/designa­

tion studies--industries, (b) truck types--visual counts, (c) 

conduct axle/weight/truck-type studies, and (d) production loca­

tions--computerized and printable on maps. 

Organizational relationships are shown in Figure 2, provided by 

Roach (personal communication, October 27, 1988). He indicated that 

MOOT input into the 1988 Truck Safety Package included the following 

recommendations, all of which were adopted in the eventual 

1 egisl at ion: 

1. Implement the federal Commercial Motor Vehicle Safety Act 

of 1986 {49 U.S.C. § 2101 et seq.): {a) new 1 icensing standards, 

(b) single drivers license, (c) road tests for drivers, and (d) 

tougher penalties for violations. 

2. Increase overweight and civil fines. 
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3. Improve truck identification. 

4. Cover all loads. 

5. Require 22-inch rear bumpers. 

6. Restrict trucks to driving in right-hand lanes. 

7. Increase truck-driver education. 

8. Increase State Police enforcement. 

9. Increase registration fees for new safety-related revenue. 

In addition, the legislature thought that truck safety was such 

an important issue that Public Act 348 of 1988 created a special 

truck safety fund and the Michigan Truck Safety Commission. 

The Commercial Motor Vehicle Safety Act of 1986 

The Commercial Motor Vehicle Safety Act of 1986 was 

necessitated by weak laws in 19 states, where any person licensed to 

drive an automobile could also legally drive a tractor-trailer or a 

bus. No special training or special license was required. There 

was also a concern that too many drivers were operating motor 

vehicles that they might not be qualified to drive. 

Multiple driver licenses pose another serious problem. Some 

commercial drivers avoid possible license suspension or revocation 

for traffic law violations by holding driver licenses in more than 

one state, thus spreading their convictions among several licenses. 

Title XII of the Commercial Motor Vehicle Safety Act of 1986 

enacted by Congress on October 18, 1986, addresses these problems. 

The Act makes it iliegal for an operator of a commercial truck or 
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bus to have more than one driver license. It also requires the U.S. 

Secretary of Transportation to develop uniform standards for testing 

and licensing operators of vehicles over 26,000 pounds gross vehicle 

weight rating (GVWR). The Act establishes sanctions for states that 

do not implement the uniform natiorrctl standards by September 30, 

1993. Furthermore, it makes provisions for the Secretary--in 

cooperation with the states--to develop a clearinghouse to aid the 

states in implementing the one-license requirement, and to record 

the issuance of a commercial driver license. In addition, the Act 

stipulates operator di squal i ficati ons and provides for financial 

grants to assist states in implementing the testing and licensing 

standards. 

Deregulation 

The federal Motor Carrier Act of 1980 eliminated most federal 

requirements for truck rate and route authority. This affected 

interstate trucking; intrastate trucking is still regula ted by the 

Michigan Public Service Commission. Approval of this state agency 

is required for new service and rate structure requests for 

movement of intrastate goods. Deregulation resulted from a growing 

belief in the U.S. Congress that competition could control the 

availability and cost of transportation services. 

There have been several post hoc propter hoc attempts to link 

deregulation with degradation of truck safety. No conclusive 
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evidence has yet been uncovered to prove that deregulation has had a 

dramatic effect on highway safety. Those who argue that a definite 

detrimental link exists between deregulation and safety point to the 

1 ass of thousands of veteran drivers forced out of the market by 

economic competition and replaced by lower-paid, inexperienced 

drivers. Economic pressures further forced these new drivers, many 

of whom were owner-operators, to cut costs through deferred 

maintenance, long hours, speeding, overloading, and risk-taking. 

The argument certainly is plausible, but statistical data are 

not readily available due to irregularities in accident reporting 

among states. In addition, the USDOT has raised the dollar amount 

of a property-damage accident that requires reporting, and the 

numbers of cars and trucks in the popu 1 at ion have both increased 

significantly. Even the fact that safety inspectors have identified 

a higher number of mechanically unsafe trucks is no indication 

because the enforcement efforts themselves have increased. 

Driver Licensing Policy 

30 

According to the Handbook for Chauffeur license and Classified 

Endorsements (Michigan Department of State, 1986), in Michigan one 

is required to have a chauffeur license if driving any kind of motor 

vehicle used as a public or common carrier of persons or property or 

if the main purpose of the job is driving for pay, carrying 

passengers or merchandise for pay, or driving a school bus. In 

addition, a class 3 endorsement is required for a school bus driver. 
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A class 1 endorsement is required if operating a single vehicle 

weighing more than 24,000 pounds GVW, and a class 2 endorsement is 

required if operating a combination of vehicles weighing more than 

24,000 pounds GVW. Class 2 includes class 1 but not class 3. 

Applicants for class 2 endorsements required for the operating 

of trucks covered in this research must be at least 18 years of age 

and pass a written test, a vision test, and a road test if 

acceptable proof of experience or training in operating classified 

vehicles is not provided. 

An original classified endorsement will not be issued if the 

applicant has been charged with one or more points in the preceding 

2 years, has had a suspended or revoked license during the past 36 

months, or has been convicted of a 6-point violation in any vehicle 

or an impaired driving violation (4 points) in a classified vehicle 

in the previous 24 months. 

The Commercial Motor Vehicle Safety Act of 1986 requires that, 

effective July 1, 1987, only one 1 icense be held except in a few 

rare instances where states require more than one. In addition, the 

1 aw requires the DOT to establish minimum federal standards for 

testing commercial drivers effective no later than April l, 1992. 

Complete state compliance is expected by September 30, 1993. 

Accident Trends 

In this analysis the researcher attempted to determine causa 1 

factors for the recent increase in truck-related accidents in 
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Michigan and to provide other insight into truck accident issues. 

Among such possible factors are deregulation, the Surface 

Transportation Assistance Act of 1982 {23 U.S.C. § 101 et seq.}, and 

longer semitrailer lengths. 

The road and street network in Michigan consists of 110,000 

miles, including the state trunkline system (which totals 9,500 

miles). Although the MOOT is concerned with the total transporta­

tion system on all roads, some of the data presented here refer 

specifically to trunklines; more detailed data are available on 

these routes. Data were obtained from the Michigan Department of 

State Pol ice {MSP) through the MOOT in the form of computerized 

accident files, printed summaries, and graphs. In addition, driver 

records were made available by the Department of State. 

Responsibility for regu1 at ion and enforcement fa 11 s on sever a 1 

agencies, primarily the Motor Carrier Unit of the MSP. Recently, 

the MOOT has taken a leadership role in a cooperative effort among 

departments to address truck safety, revenue, and taxation issues as 

discussed previously. 

Comparisons in this analysis that refer to changes in 

percentages may be more meaningful than changes in the raw number of 

accidents. Changes in accident counts by themselves are less 

meaningful because {a) changes in the number of truck-involved 

accidents would be due in part to changes in the exposure of trucks, 

and accurate truck-exposure data were not available for this 

32 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

analysis; and (b) corrections were made in the Michigan Accident 

Location Index (MALI), so the data were not consistent during the 

period as they relate to the state trunkline highway system, as used 

for accident-analysis purposes. Any errors introduced, however, 

should be slight. 

For this analysis, the following terms are used: 

Truck. Refers to a vehicle coded either as code 8 (Stake or 

Dump Truck, Step Van, Motor Home) or code 9 (Truck Tractor [Semi] or 

Road Tractor) in the State Police Accident Master. Pickup and Panel 

Trucks are not included in this definition. 

Single unit. Refers to a vehicle coded as code 8 or code 9 

with no trailer. 

Single-bottom. Refers to a vehicle coded as code 9 with a 

single trailer. 

Double-bottom. Refers to a vehicle coded as code 8 with a 

single trailer or as code 9 with two trailers. 

Car. Refers to any other motorized vehicle, including pickup 

and panel trucks and motorcycles. 

Truck-only accident. Refers to an accident in which the only 

vehicle, or all vehicles, involved were trucks (as defined above). 

Car/truck accident. Refers to an accident in which at least 

one truck and one car were involved. 

Car-only accident. Refers to an accident in which no trucks 

were involved. It could be either a single- vehicle or a multi­

vehicle accident. 
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For this analysis, statewide (trunkline and nontrunkline 

combined) accident records for the period January 1, 1979, through 

December 31, 1988, were used. 

Changes in the frequency of truck-involved accidents may be due 

to such factors as deregulation, increased size and weight, volume 

of both trucks and cars, age of vehicles, driver qualifications, and 

driver economic euphoria. The classic definition of a truck 

accident in and of itself causes bias in that all collisions of a 

truck with another vehicle are ascribed to the truck. Under this 

definition, trucks can be expected to be involved in more collisions 

than would be expected from their population alone. For example, if 

the population was 90% cars and 10% trucks and the probability of 

collision was the same for all vehicles, the expected distribution 

of two-vehicle accidents would be 81% (.9 x .9) car and car, 18% 

(.9 x .1 + .1 x . 9) car and truck, and 1% (.1 x .1) truck and 

truck. Thus, if the truck, with 10% of the population, was found to 

be involved in 19% of a~l two-vehicle accidents, that fact should be 

neither surprising nor condemnatory to trucks. 

Overall Trends 

34 

The 3.6% increase in total accidents from 1985 to 1986 somewhat 

tempered the 15% increase from 1984 to 1985 and the 11% increase 

from 1983 to 1984. Total statewide accidents in 1986, 1987, and 

1988 (nearly 400,000) surpassed the tot a 1 for 1978, the 1 ast year 

before the annual accident counts began to decrease, as shown in 
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Figure 3. The increase in large-truck-involved accidents, however, 

was greater: 21% between 1983 and 1984, 29% between 1984 and 1985, 

and 10% between 1985 and 1986, before the 7.9% decrease between 1986 

and 1987. 

Statewide truck and nontruck accident trends by month for the 

period 1980-1988 are shown in Figures 4 and 5. Large truck (10,000 

pound GVW or greater) accident trends are shown in Figures 6 and 7. 

The total trunkl ine accident increase was primarily in 

property-damage-only accidents. In the 6 years before 1985, the 

percentage of statewide accidents that resulted in a fatality or a 

personal injury stayed constant at about 30. 5%. In 1985, that 

percentage dropped to 27 .9%, and in 1986 it dipped to 27 .2%. The 

severity incidence of injury or fatality of 1 arge-truck-invol ved 

accidents had a similar decrease. 

Trunkl ine accident experience paralleled the statewide trends 

until 1987, as shown in Table 2. 

Total 

Truck­
involved 
accidents 

Table 2 

Truck Accident Increases, 1983-1986 

1983-1984 1984-1985 1985-1986 
% Increase % Increase % Increase 

17 15 3.2 

22 25 7.5 

1985 
Count 

1986 
Count 

139,947 144,407 

11,702 12,578 
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Then, in 1987, the following occurred (see Table 3}. 

Table 3 

Truck Accident Increase, 1986-1987 

Total 

Truck-involved accidents 

1986-1987 
% Increase 

0.8 

-7.9 

1987 
Count 

145,600 

11 '588 

Severity trends were as shown in Table 4 (percentage injury or 

fatal). 

Table 4 

Severity Trends, 1984-1987 

Total 

Truck-involved accidents 

Rates 

1984 

31.1 

27.4 

1985 

28.7 

26.3 

1986 

27.5 

25.8 

1987 

27.3 

26.1 

The MDOT Bureau of Transportation Planning reported a 4% annual 

increase in travel for 1984-1985 for all vehicles, with commercial 

travel remaining at 9% of the total. Sales of fuel increased 7% for 

cars and 6.5% for trucks from 1984 to 1985. The Bureau of 
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Transportation Planning recognizes that there are problems in 

estimating exposure information for various configurations of trucks 

and is now intensifying its research efforts in this area. 

Increases in travel between 1985 and 1986 were estimated at 3.2% and 

between 1986 and 1987 at 7.2%. It does not appear that changes in 

volume alone can account for the fluctuations in accidents; the 

preliminary indication is that accident rates have increased. Some 

reasons are presented in the following section, but the cause of 

much of this increase remains unknown. 

Snowy or Icy Pavement Surface 

The most apparent increase during 1984 and 1985 was in 

accidents occurring on snowy or icy pavement; almost two-thirds of 

the increase in trunkl ine accidents from 1984 to 1985 was in this 

category. The number of icy-pavement accidents (27,923) and their 

percentage of the total (23%} were the highest in 10 years. For 

comparison, in the previous 9 years, icy-pavement accidents 

accounted for between 13.3% and 19.6% of the total. This increase 

was greater for property-damage accidents than for injury-producing 

accidents. Truck-involved trunkline accidents on snowy or icy 

surfaces increased by 127% and accounted for 21.7% of the total 

truck-involved accidents. 

The number of accidents that occurred when it was snowing 

almost doubled, from 11,000 in 1984 to 21,000 in 1985, which 
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indicates that there may have been more snowfall, possibly during 

peak-volume periods, in 1985. Climatological information for 

Michigan shows a 40% increase in precipitation in the winter months 

between ca 1 endar years 1984 and 1985. Over the same period, the 

statewide use of de-icing salt increased by 50%, from 296,000 to 

443,000 tons. However, in 1986 the snow/icy surface accidents 

returned to normal level, about 13% of the total. 

Truck Types 

A truck-involved accident, as defined here, is one in which at 

least one of the vehicles was larger than a pickup or step van, and 

10,000 pounds GVW or larger, as recorded by the investigating 

officer. (A standard of 26,000 pounds to define a 1 arge truck is 

being adopted nationally, so care must be taken with definitions.) 

This definition of a truck is further divided into three 

classes: single unit (dump trucks, stake trucks, delivery trucks, 

and such); single-bottom (truck-tractor and single trailer); and 

double-bottom (truck-tractor and two trailers or a single-unit with 

a trailer). 

The increase in truck-involved trunkline accidents in 1985 and 

1986 occurred mostly with single-unit trucks as tabulated in 

Table 5. 

Accidents involving single trailer combinations, the major 

focus of most studies, did not increase between 1985 and 1986, but 

in 1987 this type of accident apparently increased 11%, while there 
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was a 23% decrease in single-unit truck accidents. Coding changes 

that more correctly attributed single-trailer accidents rather than 

"bob-tails," and classified them as single-trailer units, are 

believed to be the cause of the 11% increase. Double-bottom trucks 

continue to make up only a small percentage of the total accident 

figure. 

Table 5 

Accidents by Truck Type, 1984-1987 

1984 1985 % 1986 % 1987 % 
Count Count Increase Count Increase Count Increase 

Single 
unit 4,378 5,979 37 6,811 14 5,235 -23 

Single 
bottom 4,564 5,243 12 5,248 0 5,845 11 

Double 
bottom 395 482 22 519 8 408 - 2 

Summary of Accident Trends Analysis 

Accident causation is a complex phenomenon that involves 

several variables, primarily associated with the driver, vehicle, 

roadway, and environment. Much attention has been given to the 

vehicle, with many studies devoted to the effect of increasing truck 

weight and length as primary contributors to accident increases. 

These studies are discussed in the next chapter. 
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Trucks have iong governed the structural and geometric criteria 

for highway design in an attempt to minimize the roadway 

contribution to accident causation. 

In this brief review of accident trends, the environmental 

factors of weather and snowy or icy surfaces were examined as major 

contributors to accidents. Although not proven here, the decrease 

in severity of accidents may be due to increased use of seatbelts. 

Other environmental factors such as the deregulation of 1980 and the 

Surface Transportation Assistance Act of 1982, allowing larger 

trucks, also presumably affected the trends in, as yet, undefined 

proportions. 

Some argue that the driver is the single most important factor, 

and studies have shown that as many as 95% of truck accidents are 

attributed to the driver. Licensing requirements for commercial 

drivers wi 11 continue to be a major issue. The current federa 1 

legislation pertaining to truck driver licensing represents an 

important step toward greater safety but will take a long period to 

implement and has many loopholes. Improved criteria are needed for 

determining who should be licensed to drive large trucks, and this 

study should shed light on that effort. 

The Michigan Dimensional Accident Surveillance System 

The Michigan Dimensional Accident Surveillance (MIDAS) system 

is a successful research effort that could contribute further to 
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policy decisions through analysis of data from combined driver 

records and existing data. It has long used combined accident, 

geometric, and environmental data to provide improved information 

for decision making regarding the spending of scarce highway safety 

funds. Concepts from MIDAS were used to analyze several years of 

truck accident data. The original work plan for MIDAS in the mid-

1970s envisioned that driver records would add a significant 

contribution to the safety policy and resource-allocation process. 

However, this last phase of MIDAS has not been implemented due to 

lack of resources for the effort in light of other pressing safety 

priorities. This is discussed in greater detail later. 

Summary 

In this chapter, governmental policy issues were identified and 

discussed. Background material on the evolution of policy at the 

MDOT was presented. Historical accident data were examined to 

assist in explaining why the truck-safety policy makers were 

encouraged to take action. Arguments were presented from various 

perspectives on the issues of deregulation and licensing policy. 
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CHAPTER III 

LITERATURE REVIEW 

The review of literature begins with a general discussion of 

research efforts and then focuses on the primary interest of this 

research--using previous accident experience as a predictor. The 

last part of the chapter is devoted to examination of induced 

exposure or "innocent victim" applications in the literature. 

In a review of accident research involving truck size and 

weight, Freitas {1982) concluded that avai 1 able research on 1 arge 

truck safety is not always congruent. Conflicting results involve 

different sizes of trucks. The quality of data generally is poor. 

Freitas stated that these problems must be addressed so that these 

productive trucks can be operated safely on the nation's highways. 

The Insurance Institute for Highway Safety (1985) reported that 

nearly 4,500 people die each year from injuries in crashes involving 

big trucks. More than a million big trucks operate in the United 

States. The report further stated that only 15% of truck drivers 

involved in accidents had any formal commercial driver education. 

Proposed solutions to the highway safety problem posed by large 

trucks included a federal certification system with special 

qualifications for drivers of big trucks and an automated National 

Driver Register to determine driver licensing and histories in other 

states. 
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Congress directed the National Research Council to determine 

the effects of the Surface Transportation Act of 1982, which 

mandated that states permit double trailers and larger single 

trailers on certain routes. Its eventual recommendations included 

"stricter requirements for these drivers, including a single 

national 1 icense with uniform standards, stricter enforcement of 

time limits, appropriate physical qualifications, required driving 

performance monitoring, and training requirements" (Transportation 

Research Board, 1986, p. 209). 

A comprehensive study involving 1,816 accidents sponsored by 

the Federal Highway Administration (FHWA) found there was no 

significant difference in the accident rates of trucks, nontrucks, 

and the total traffic stream (Vallette, McGee, Sanders, & Enger, 

1981). Among other findings, the researchers concluded that truck 

drivers under age 20 have the highest accident rate, followed by 

those in the 20 to 29 and over-60 age groups. Eleven percent of all 

trucks involved in accidents had vehicle defects of one kind or 

another that usually precipitated the accident. Defective brakes 

accounted for 38% of the vehicle-defect accidents. Other findings 

were that drivers with more commercial experience had low accident­

involvement rates and that doubles had higher rates than singles. 

Subsequent research by Glauz and Harwood (1985) discredited the 

above-mentioned FHWA research, which came to be known as the Bio 

Technology, Inc., Study: 
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Most researchers have found little if any difference in their 
respective accident rates. The major exception is a large, 
widely quoted study conducted by BioTechnology, Inc., for the 
Federal Highway Administration. It concluded, among other 
things, that doubles have significantly higher accident rates 
than do singles. The research reported in this paper consisted 
of a thorough review of all aspects of that study, with 
particular emphasis on the structure and contents of the three 
major data bases used. These included data on 2,112 large 
truck accident involvements, vehicle classification count data 
taken at 78 sites, and driver and truck data (including size 
and weight) on more than 32,000 trucks. It was found that the 
conclusions drawn by Bio Technology, Inc., regarding doubles 
versus singles, as well as most of the other major conclusions, 
are not supported by the data bases. A 1 though the accident 
data base may be useful to other researchers, if used with 
care, the two data bases needed to estimate exposure are 
totally inaccurate, and results derived therefrom are probably 
meaningless. (p. 17) 

Several other authors have noted inconsistencies in various 

other findings. For example, Chira-Chavala and Cleveland (1985) 

noted the following sources of incompatibility: 

Most studies only examined a special population of trucks 
(i.e., from certain companies, states, or regions of the 
country). Often, the selection of the samples was not 
necessarily random; thus, it is difficult to use or extrapolate 
their findings at the national level; and, methods of analyzing 
accident rates, t-tests, and/or analysis of variance in which 
one or two variables were investigated at a time, have 
shortcomings. One of these is the implicit assumption that 
these tests were carried out for "homogeneous" populations. 
That is, there were no other significant "confounding" factors 
at p 1 ay. Such an assumption, when not met 1 gives rise to 
"Simpson's Paradox" and, therefore, model misspecification and 
possible incorrect findings. {p. 56) 

These researchers concluded, based on discrete multivariate 

analysis, that most doubles and singles showed higher accident­

; nvol vement rates than straight trucks. Further, they recommended 

that schemes aimed at increasing driver experience in operating 
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combination vehicles, particularly doubles, be encouraged (Chira­

Chavala & Cleveland, 1985). 

A report entitled large Truck Accident Causation (Eichler, 

Robertson, & Toth, 1982), prepared by the National Highway Safety 

Administration in cooperation with the Federal Highway Administra­

tion for the Senate Committee on Appropriations, included the 

following recommendations: 

To undertake a comprehensive data collection and analysis of 
large (greater than 10,000 pounds GVW), medium (10,000 to 
26,000 pounds GVW), and heavy (greater than 26,000 pounds GVW) 
truck accidents. This undertaking should be done in 
cooperation with other Federal agencies, State transportation 
or highway departments, truck manufacturers, operators and 
carriers, labor organizations, associations, police officials, 
accident investigators and researchers, insurance companies, 
and other interested and affected parties. Such report shall 
identify truck accident causative factors and include 
recommendations so that effective countermeasures to prevent 
accidents and injuries, both to their occupants and those of 
other vehicles, can be defined. (pp. 1-2) 

These meas~;as neie called for, based on accident data cited in 

the report. 

In 1979-1980, large trucks were involved in 5.7 percent of all 
traffic accidents and 11.8 percent of all fatal accidents 
reported to police. It is estimated that during these years, 
44 accidents i nvo 1 vi ng 1 arge trucks occurred every hour each 
day of the year and one out of every nine persons killed on the 
nation's roadways was the victim of a large truck accident. 
Data for 1981 show that 5,779 persons died in accidents 
involving large trucks (FARS data, NASS data, 1979-1981). 
(E1ch1er et a1., 1982, p. 2) 
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In a discussion paper prepared for the AAA Foundation for 

Traffic Safety, Baker (1985) concluded that structural changes 

resulting from deregulation have produced a threatening combination 

of aging equipment and underpaid, unqualified, and overworked 
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drivers. Stringent licensing procedures, including demonstrated 

abi 1 i ty to handle specific equipment, were recommended, as were 

increased inspection, identification and elimination of "hours of 

service" violators, and overall length limits of 60 feet. 

The National Highway Safety Advisory Committee on Commercial 

Vehicle Safety (U.S. Department of Transportation, 1985) recommended 

that: 

Truck driver training and licensing will have to be more 
tailored to the operating requirements of commercial trucks in 
use; the National Driver Register must come on line as quickly 
as possible so that states and trucking companies can use this 
system to remove unsafe drivers; government must develop 
accident data for specific types of trucks if program efforts 
are to become more effective in reducing ace i dents; states 
should be encouraged to introduce more effective roadside 
safety inspections; and, all states should be encouraged to 
adopt the critical items inspection practice of the Commercial 
Vehicle Safety Alliance. (p. 1) 

Specific Related Research 

Freitas (1986) summarized the federal role in large truck 

safety research. Project lU was undertaken in response to a need 

for better information on the safety implications of increased truck 

size and weight. 

Project lU began in 1975 and included "The Effect of Truck Size 

and Weight on Accident Experience and Traffic Operations" (commonly 

called the Biotech Study). Other major topics were "The Effect of 

Truck Size on Driver Behavior, 11 "Motorists' Attitude Towards Large 

Trucks," "Influence of Size and Weight Variables on the Stability 
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and Control Properties of Heavy Trucks," and "Simulation of Cargo 

Shifting Effects of Vehicle Handling." Other portions of Project lU 

involved truck splash and spray, runaway trucks on steep downgrades, 

truck stopping, sight distance, and offtracking. 

Other studies at that time involved geometric features at 

interchanges, truck tractive power criteria, operation of 1 arger 

trucks on roads and streets with restrictive geometry, techniques 

for improving the dynamic ability of multitrailer combination 

vehicles, safety criteria for a multitrailer truck highway network, 

and development of a large truck safety data needs study plan. With 

the pass i b 1 e exception of the 1 ast noted research area, detailed 

analysis of driver records for crash prediction of large trucks was 

not in the federal research plan. 

Chira-Chavala and Cleveland (1985} concluded, based on 

discrete-multivariate analysis, that most doubles and singles showed 

higher accident-involvement rates than straight trucks. The authors 

encouraged schemes aimed at increasing driver experience in 

operating combination vehicles, and they recognized a strong need to 

improve truck-exposure data. 

O'Day and Kostyniuk (1985) concluded from an urban truck 

accident model that an increase in the proportion of large trucks 

will lead to an increase in injuries and fatalities. They saw 

improved roadway design and engineering as the main solutions to 

avoid the impending increases. 
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In an analysis of 8 years of accident data in Michigan (1970-

1 977), Atabak and Khasnobi s (1 980) concluded that there was no 

significant difference in the overall accident rates of trucks 

versus nontrucks but that truck-tractor combinations have a higher 

fatal accident rate than nontrucks. Exposure was estimated from 

published average statistics and travel trends. 

A more recent study by Campbell, Blower, Gattis, and Wolfe 

(1988), using an adjusted-rate method to account for travel 

differences, concluded that the risk of fatal accident involvement 

would be greater for doubles and for singles weighing more than 

65,000 pounds if their travel patterns were comparable to that of 

all large trucks. Data were obtained from two UMTRI surveys: the 

Trucks Involved in Fatal Accidents (TIFA) and the National Truck 

Trip Information Survey (NTTIS). The primary study objective was to 

demonstrate the potential use of such data to increase understanding 

of large truck accidents. 

Lund (1984) reviewed various studies on crash prediction from 

driver records and concluded that predictive accuracy for 

individuals remains low; the best predictive variables could explain 

only 10% to 15% of the variation. He found that groups of drivers 

with elevated crash risk could be identified but that these severely 

deviant drivers made up such a small segment of the problem that 

preventing them from driving would have little effect on the crash 

picture. The most effective way that license revocation or 
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suspension programs affect the total accident problem may be as a 

deterrent to other drivers. 

A summary of previous research in the area of crash prediction 

is found in a study by Hitter and Vilardo (1984): 

Another interesting result is the value of r2, the proportion 
of variance exp 1 a i ned, obtai ned for these mode 1 s. Although 
neither equation shows strong explanatory power in abso 1 ute 
terms, these results are substantially higher than the results 
reported by other researchers working toward the prediction of 
drivers' accident involvement, especially for the heavy truck 
group. In a study of truck drivers employed by several 
commercial carriers, Levonian et al. attempted to predict 
recorded accidents and recorded violations using multiple 
regression models with non-driving independent variables, 
including cognitive, visual and psycho-motor test results, 
personal characteristics and medical and personality factors. 
Although ihey obtained statistically significant results, the 
highest r they reported was .077, which they considered to be 
low. In an effort to predict accident involvement using 
multiple regression models, from ~river record data only, 
Coppin and Peck report the highest r obtained from the several 
models they investigated to be .0459. When this same study was 
expanded to include biograp2ical data as well as driver record 
data, the best result was r = .0514. In a very recent study, 
Hilier and Schuster used many different regression models to 
predict current and previous driving behavior, employing driver 
record data and driver attitude survey seale scores as 
indepen~ent variables. The best results obtained were in the 
ranger = .08 to .10. Miller and Schuster's work was confined 
to individuals who were not professional drivers, and their 
results can be loosely compared to the "other" group in this 
report. The work of Coppin, McBride and Peck used a simple 
random sample of all California drivers with valid records. 
Both of these previous studies used many independent variables, 
as compared with the relatively few variables employed in this 
study. 

One explanation for the difference between prior research 
and this report may be that the data from NASS used for this 
analysis were confined to accident-involved drivers who may 
comprise a discrete subset of accident-prone individuals. 
Another consideration in this connection is that, in the NASS 
data, the circumstances under which prior violations were 
charged is not known, i.e., a driver with a prior accident may 
have been charged with an infraction associated with that 
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accident. However, the authors believe that by singling out 
homogeneous subpopulations, the usefulness of efforts to 
predict accident involvement will be enhanced. 

The ability to identify and control high risk drivers, 
especially heavy truck drivers, is of great interest to the 
U.S. Department of Transportation, the insurance industry, and 
the trucking industry. The viability of driver's record data 
in this context is important because data collection and 
analysis is vastly simplified. If the results of this study 
can be validated by replication and improved upon by more 
refined analyses, the modeling of accident involvement for 
certain groups of drivers holds great promise as the basis for 
countermeasure development. (pp. 119-120) 

Researchers have long held that accident proneness, if it does 

exist, accounts for on 1 y a sma 11 proportion of the tot a 1 crash 

picture. Forbes (1939) found that the accident-prone driver 

contributes not more than 3% or 4% of the traffic-accident problem. 

Peck and Kuan {1982) summarized accident-risk-prediction 

research as follows: 

Although a number of correlates of individual accident 
1 i ability have been found, it wou 1 d be incorrect to cone 1 ude 
that the majority of accidents are caused by a small number of 
"accident-prone" drivers or that individual accident 
involvement {and accident losses) can be predicted with a high 
degree of precision. Several large scale studies have 
documented the fact that the majority of accidents in any time 
period involve drivers with average or good prior driving 
records. It has a 1 so been pointed out that the statist i ca 1 
nature of driver accident frequencies makes it impossible to 
accurately predict which individuals will and will not be 
involved in accid2nts. For example, Peck et al. (1971), using 
a Poisson fitting technique developed independently by Newbold 
(1927) and Cobb (1940), reported that even an infallible 
prediction battery could not predict more than 15 percent of 
the variance in the three year accident frequencies of the 
California male driving population. There is obviously a 
substantial amount of luck or chance in determining accident 
involvement because of the complex chain of interactive events 
that determine a given accident occurrence. A very negligent 
driver may not become accident-involved for long periods 
through pure 1 uck, whereas a safe driver may have the 
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misfortune of being victimized by some other driver's 
carelessness. All of the factors operate to suppress our 
ability to predict accurately the accident involvement 
frequencies of individual drivers. A more detailed schematic 
representation of the accident generation process can be found 
in Peck (1976}. 

Despite the preceding limitations, certain drivers are 
more likely than others to be involved in accidents, and it is 
possible to incorporate these correlations into formulas for: 
(1) predicting the likelihood that a driver with given 
characteristics will be accident-involved, and (2) accurately 
estimating the number of accidents of any large group of 
drivers. (p. 372) 

Michiels and Schneider (1984) found in analyzing traffic 

offenders in Geneva, Switzerland, that of drivers who committed 

three or more offenses in 2 years, only 62% would actually commit 

one other offense in the next 2-year period. 

Although it has been shown that predicting individual accident 

involvement or offenses based on driver records is not normally 

feasible, most states have 1 icensing po1 icies aimed at restricting 

licenses based on past driver records. Furtado, Saenz, and Eskin 

(1983) recommended postlicensing control of heavy vehicle drivers in 

California by providing earlier sanctions against heavy vehicle 

operators who are negligent. Prima facie negligent operation is 

defined by the number of points resulting from traffic convictions. 

The recommendations in California stemmed in part from earlier 

work by Waller and Li (1979). The authors summarized their main 

ideas in the following manner: 

In the process of conducting the project, it became evident 
that many of the key questions regarding the safety of heavy 
trucks cannot be adequately answered on the basis of available 
data. Nevertheless, there is no question that there is growing 
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concern as to whether our current practices are adequate to 
ensure an acceptable level of safety performance. Heavy trucks 
are disproportionately represented in fatal crashes, and their 
overrepresentation has been increasing in recent years. 

The findings indicate that at the present time there is 
inadequate information as to exactly what should be included in 
a licensing program. However, in the absence of proven 
techno 1 ogy, the recommendations for 1 i censure are based on 
input from the literature review, the data analyses, interviews 
with motor carrier safety supervisors, and the many contacts 
and discussions with persons representing other areas of 
expertise regarding licensing and monitoring of drivers of 
heavy trucks. 

In summary, there appear to be major shortcomings in 
current procedures for licensing and monitoring drivers of 
heavy trucks. Not only do many state programs need upgrading 
but a 1 so there is a cri t i ca 1 need for an effective records 
system that will provide accurate and complete information on 
driver performance. Although a federal license for drivers of 
heavy trucks could potentially alleviate some safety problems, 
the evidence indicates that a coordinated state system, 
supported by federa 1 standards with enforceable sanctions and 
by an interstate identification file, would be far more 
effective and less costly to implement and maintain. 
(pp. v-vii) 

In a more recent report, also by the University of North 

Carolina Highway Safety Research Center (HSRC), Geissinger, Waller, 

Stewart, Rodgman, and Reinfurt (1986) helped to direct research that 

was similar in its focus to this study, especially in addressing the 

admitted shortcomings of the research regarding exposure. On the 

basis of its literature review, the results of the study, and the 

suggestion of an expert pane 1 , the HSRC made l3 recommendations. 

The research study examined both the relationship between a driver's 

record in his or her private vehicle and that person's record in a 

large truck, with the purpose of being able to determine the extent 
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to which violations or crashes incurred in private driving were 

related to commercial violations and crashes. 

Geissinger et al. (1986} cautioned that a major reservation 

about the findings was that the comp 1 eteness of records was not 

known and that multiple licensing posed significant problems in 

analyzing the data. Another concern was that an estimate of 

exposure for truck drivers was not easily available. An admittedly 

crude method of exposure based on responses for North Carolina 

drivers regarding estimated annua 1 miles driven was used in the 

study. 

Records of commercial vehicle drivers from North Carolina and 

Washington were analyzed using chi-square techniques to measure the 

association between prior and subsequent driving records, and linear 

regression models were used to determine predictability. Geissinger 

et al. (1986} concluded that: 

The findings clearly show that there is a relationship between 
the record in the private vehicle and that incurred in 
subsequent employment related driving. In addition, findings 
indicate that estimated annual mileage and driver age are 
related to subsequent crashes but these relationships are not 
as strong as that between prior driving record and number of 
subsequent crashes. Generally, the driving record in the truck 
is a better predictor than either the record in the private 
vehicle or the total record, including both private and 
commercial driving. (p. vi} 

The next question is whether there are research designs that 

minimize the effects of lack of good exposure information, the 

effects of multiple 1 icenses, and the possible 1 ack of complete 
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records. The methodology described in Chapter IV was designed to 

deal with these questions. 

The Concept of Innocent Victim (Induced Exposure) 

Lack of exposure data was a major concern in this research 

design. Drivers may have more accidents and citations merely due to 

having more logged miles. Selection of the samples for comparison 

must account for possible differences in exposure. 

Waller, Reinfurt, Freeman, and Imroy (1973) concluded that it 

was not possible to disprove the induced exposure concept on the 

basis of their research. Yet Waller made no attempt through 

secondary analysis to apply these concepts to the more recent 

research on heavy truck driver licensing (Geissinger et al., 1986; 

Waller & Li, 1979). Waller et al. noted that in 1964 Thorpe 

proposed a method for determining risk based on the following 

assumption: 

1. Single-vehicle accidents are caused entirely by attributes 
of the driver-vehicle combination concerned. 

2. Collision accidents are caused by the first two vehicles to 
hit. In each such collision, there will be a "responsible" 
and a "not responsible" driver-vehicle combination. 

3. The relative likelihood of a driver-vehicle combination 
being the "responsible" combination in a collision accident 
will be the same as the relative likelihood of that 
combination being involved in a single-vehicle accident. 

4. The likelihood of any particular driver-vehicle combination 
being "innocently" involved in a collision accident will be 
the 1 ikel ihood of meeting that combination on the road 
(i.e., will constitute the exposure distribution). (p. 2) 
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Lyles, Lighthizer, and Stamatiadis (1988) found the quasi­

induced (innocent victim} method for determining exposure quite 

promising in their reexamination performed for presentation at the 

January 1989 Transportation Research Board Conference. This method, 

developed in the 1960s, was also previously used successfully by 

Kuroda at Michigan State University in 1984 and is discussed later 

in this section. 

The conclusions drawn by Lyles et al. (1988) are directly 

applicable to this study: 

If it is assumed that in many accidents there is a driver who 
is "at-fault" (driver-1} and one who is an "innocent victim" 
(driver-2}, it has been argued that the characteristics of 
driver-2 (e.g., sex, age, type of vehicle driven} constitute a 
random sample of the characteristics of dri verjveh i cl e 
combinations on the road at the time of the accident. That is, 
the characteristics of driver-2 are implicit measures of 
"exposure." Subsequently, it can be argued that the ratio of 
the proportions of driver-ls and driver-2s with stated 
characteristics, the invoivement ratio (IR) is a measure of the 
"relative risk" associated with that characteristic. If IR is 
greater than one, then that characteristic is disproportion­
ately represented in accident causation. For example, if the 
proportion of males who are driver-1 is higher than the propor­
tion of males who are driver-2, then males are disproportion­
ately more likely to cause accidents--the magnitude of IR 
indicates, within reason, how disproportionate the effect is. 

While the concept of using the IRs as a measure of those 
driver, vehic1e, and roadway characteristics which are most 
related to accident risk is not particularly new, validation of 
the technique has been lacking. The effort reported here is a 
first step in such a validation. For relatively simple 
circumstances {e.g., sex of drivers}, it has been demonstrated 
that the characteristics of driver-2 appear to be reasonably 
good measures of exposure. This conclusion is based on 
comparisons of the distributions of driver-2 characteristics 
involved with different types of driver-ls. For example, on 
state-numbered routes in Michigan, 61.9 percent of the 
accidents caused by male driver-ls were with male driver-2s. 
Likewise, 60.4 percent of the accidents caused by female 
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driver-ls were with male driver-2s. The similarity of the 
distributions of driver-2s provides implicit support that 
driver-2 is an "innocent victim," a random sample of all those 
on the road under the specified conditions. (pp. 17-18) 

In a separate paper also for presentation at the Transportation 

Research Board, Lyles and Stamatiadis (1988) stated: 

The analysis of truck accidents presented here has not been 
comprehensive but rather directed to an initial application of 
a quasi-induced exposure method to the analysis of truck 
accidents. In this sense, the work is clearly "in progress," 
and comments, both of a theoret i ca 1 and empi rica 1 nature are 
encouraged. The approach itself appears to have at least some 
merit. At the most general level, the results of the analysis 
are not different from those reported elsewhere--larger trucks 
seem to be over-represented (relative to their exposure) in 
two- veh i c 1 e accidents. Further, there is re 1 at i ve consistency 
"within" the application--it appears reasonable to assume that 
driver-2 characteristics (as defined here) constitute a random 
sample of driver/vehicle combinations on the highway under 
specified conditions. 

This assertion of validity comes from the general 
agreement in the distributions of driver-2 characteristics. At 
the same time, variations in these distributions, when compared 
on the basis of vehicle type, lend themselves to an explanation 
of the "truck safety problem" that is different from what 
"convention a 1 wisdom" might suggest. That is, that passenger 
vehicle-truck involvements are not especially over-represented 
in the data--rather the general over-representation of trucks 
in two-vehicle accidents results from truck-truck interactions. 
(As indicated earlier, this statement is not meant to minimize 
the clear problems of severity associated with passenger 
vehicle-truck accidents, rather it is addressed solely to the 
relative involvement rate.) 

There are also problems with attaching statistical 
significance to, for example, the values of IR which have not 
been addressed here. Further, it is clear from the work here 
and elsewhere, that the row percentages are relatively unstable 
given the relatively small cell sample sizes as are the 
calculated IRs. This point notwithstanding, the trends in 
terms of which vehicle types contributed to relative over- and 
under-involvement were quite consistent. 

Further work is being done on both the application of this 
technique to truck-involved accidents and development of a 
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better theoretical base. Still further work is being done on 
assessing the validity of driver-2 characteristics per se-­
i.e., comparing selected driver-2 characteristics derived from 
accident data with field observations of the same 
characteristics. (pp. 21-23) 

Bowman and Hummer (1988) concluded the induced exposure methods 

section of their literature-review summary with this observation: 

It is interesting to consider the possibility that the apparent 
reluctance of traffic engineering professionals to use quasi­
induced exposure estimates may be due to preconceived, and 
incorrect ideas of exposure, resulting from erroneous 
traditional exposure methods. In fact, the failure of induced 
exposure methods to gain increased acceptance among traffic 
engineering professionals may be because their results did not 
agree with the more common and possibly erroneous traditional 
results. Better estimates of the accuracy of induced exposure 
may be obtained by analyzing the induced exposure in 
conjunction with variables that have more reliability than 
those obtained from counts of traffic stream components. For 
example, comparing estimates of driver characteristics such as 
age and sex from induced exposure methods, with relatively 
accurate demographic estimates, may yield a better estimate of 
the applicability of induced exposure than a comparison of 
induced exposure results and traditional exposure methods such 
as vehicle miles traveled. {pp. 29-30} 

Kuroda, Maleck, and Taylor (1984) used the "innocent victim" 
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approach to account for unknown exposure in an earlier study of 

accidents by vehicle size. Although this was not the first use of 

nonviolators in accidents to estimate relative populations, it is 

the most far-reaching application; that is, it used the most 

accidents. That study used Michigan data, encompassed the MIDAS 

model, and was performed by Michigan State University staff. 

The research was undertaken by Michigan State University 

through a contract managed by this writer with a report prepared by 

Kuroda et al. (1984), edited by this writer, and formally delivered 
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to the MOOT. The following analysis includes portions of that 

effort. 

The critical data link that relates vehicle characteristics, 

accidents, and geometry is the vehicle identification number (VIN), 

available in Michigan accident data for the years 1981 to present. 

VINDICATOR 83, obtained from the Highway Loss Data Institute, 

decodes the VIN. This computer system decodes and analyzes VINs for 

12 domestic and 33 foreign makes of passenger cars, as well as vans, 

light trucks, and multipurpose vehicles for the 1967 to 1983 model 

years. 

In this first research effort, VINDICATOR was used mainly to 

determine in which of seven weight or wheelbase classes to place the 

vehicle. This effort can be expanded to perform analysis of 

specific makes and models. 

A measure of exposure of different-size vehicles was also 

critical to this study. A surrogate exposure approach based on two 

hypotheses was used: 

1. The likelihood of an automobile being an object (the second 

vehicle) of an accident is proportional to its exposure. 

2. The 1 ike 1 i hood of any automobile being the object of an 

accident is equal if the exposure is the same. 

The data support these hypotheses, and the surrogate approach 

is a useful tool for exposure estimates. This is somewhat similar 

to the induced or indirect exposure approach used by others with 

varying degrees of success. 
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In 1982, slightly more than 100,000 accidents occurred on the 

state trunkline system. Only accidents involving at least one 

passenger car were analyzed. Processing by VINDICATOR provided a 

data base of 51,740 automobiles identified as Vehicle #1 and 32,284 

identified as Vehicle #2. 

Instructions for completing the State of Michigan Official 

Traffic Accident Report (UD-10), issued by the Department of State 

Police, state that the reporting section for Vehicle #l is to be 

used for the motor vehicle and driver most responsible for causing 

the accident. If the reports are properly completed, the second 

vehicle is often an innocent victim. A detailed discussion of the 

validity of designating Vehicle #1 as the violator is presented at 

the end of the File Merge Process section. 

If the hypotheses hold, the number of vehicles #2 should be 

proportional to the exposure of any class of vehicle. One would 

expect that for total accidents, if the type or size of vehicle is 

not a factor, the ratio of actual involvement to expected 

involvement (based on the number of Vehicle #2 accidents) should be 

near 1.0 for all seven classes used, based on curb weight. 

This surrogate exposure approach is compared to the traditional 

exposure method (registration percentage information from a sample 

county) in Figures 8 and 9. 

When examining all of the accidents, the surrogate approach 

appears far superior to the registration information method. The 
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values plotted are the ratios of the observed frequency of Vehicle 

#1 accidents divided by the expected frequency based on assumed 

exposure. A distinct lateral shift is noted in Figure 9, which can 

be explained by either smaller vehicles having a higher exposure or 

being more likely to be hit. 

If the risk of an automobile being involved as Vehicle #2 is 

not related to size, the distribution by size should be similar for 

different types of accidents. Figure 10 bears out this expectation. 

The ratios of the actua 1 to expected number of accidents for 

the seven curb-weight classes using this surrogate approach were 

examined for hundreds of possible relationships. One of the more 

interesting ones will be discussed here with the caveat that more 

research is needed to determine other factors affecting these 

relationships, such as driver and vehicle age and drivei chaiactei-

istics. Figure 11 illustrates the comparison of sex of the driver 

and size of vehicle. It appears that there is little difference 

between the expected and actual accident frequencies of male versus 

female drivers when exposure is considered. 

Summary 

A review of the literature showed that there has been continued 

disagreement on the scope of the "problem" regarding heavy truck 

safety. Although it was generally accepted that singles and doubles 

showed higher overall accident rates than straight trucks, Michigan 
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data showed this to be true only for fatal accidents. There was 

also consensus that more detailed data gathering by policing 

agencies was needed. In addition, most researchers concluded that 

increased driver training and experience were needed for those 

driving singles and doubles. 

There appears to be a void in current research on the driver 

and on prediction. The 1 one exception is the 1986 North Caro 1 ina 

Highway Safety Research Center study (Geissinger et al., 1986), 

which admitted concern regarding exposure and completeness of data. 

The o 1 der studies on accident prediction generally concluded 

that severely deviant drivers make up a very small proportion of the 

population. The predictive equations based on prior driving history 

are very weak and can predict only a small portion of the accidents. 

The literature indicated that previous research on crash prediction 

has conciuded that prediction capabiiities for individuals remain 

low. However, prediction efforts may be enhanced by singling out 

homogeneous subpopulations. 

Most current researchers view measures of exposure as problems. 

The use of induced exposure or the innocent victim concept is 

gaining popularity among some researchers. Lack of more widespread 

acceptance of such a method may be due to preconceived or incorrect 

ideas about exposure or accident rates in general. 
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CHAPTER IV 

METHODOLOGY 

The methodology introduced here was designed to determine the 

causes of heavy truck accidents, provide an evaluation of policy, 

and build a model for future analysis. It was adopted to minimize 

the effects of factors that may have distorted the previous research 

results. 

The primary focus of this research was to determine whether a 

driver's accident or citation experience in a private vehicle 

(nonheavy truck) as well as in a heavy truck is a good predictor of 

accident experience in a commercial vehicle (heavy truck). The 

recent research effort at the University of North Carol ina Highway 

Safety Research Center (HSRC) (Geissinger et al., 1986) attempted to 

demonstrate the relationship and was marginally successful. The 

main focus of the HSRC study was on the value of the personal driver 

record for predicting future performance in a truck. The study 

included a literature review, data analysis, and a review of 

findings by an expert panel. Driver history files from Washington 

and North Carol ina comprised the majority of the data base. Among 

conclusions reached was that there was a clear relationship between 

the prior private vehicle accident record and that of the truck but 

that previous truck driver record was the best predictor of future 

truck accidents. Driver age, annual mileage, and total previous 

71 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

accident experience were associ a ted with future driver performance 

but were not as strong predictors as truck accident hi story. The 

authors warned that the findings should be treated with caution due 

to lack of knowledge or completeness of data. 

The research design can be improved on, and powerful analysis 

tools available only in the case of Michigan data should provide for 

more reliable results. If a strong relationship can be quantified 

and relationships clearly defined, the use of private vehicle 

accident experience can be used as a qualification in licensing 

heavy truck drivers. The HSRC study was unable to reach this 

conclusion due to the inadequacy of its data base. 

Several obstacles confront researchers in this area. Among the 

most formidable are: 

1. Gaining access to driver records with accidents and 

citations. 

2. Gaining access to accident data detailed enough to isolate 

contributing variables. 

3. Linking driver records and accident data. 

4. Determining the type of vehicle involved in an accident 

(heavy truck or car} from available data. 

5. Selecting an unbiased sample for study. 

6. Designing a study that minimizes effects of absence of 

reliable exposure data. 

7. Designing a study that minimizes the effects of multiple 

driver licenses. 
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8. Analyzing enough data so that even obscure re 1 at i onshi ps 

between variables are discovered. 

9. Arriving at statistically significant results on which to 

base policy recommendations without trepidation. 

This section details how many of these obstacles were overcome, 

and the flow chart in Figure 12 graphically demonstrates the overall 

process. In summary, the process involved obtaining tapes of driver 

information data from the Department of State, which included 

citation information, and matching those data with accident data, 

originally provided by Michigan State Police and available at the 

MOOT. The match was accomplished through driver license number or 

accident report number. The matched file was divided in half for a 

predictor generator set and test set. The 1986-1987 accident data 

were used tc determine innocent victims and violators, and then the 

1982-1985 accident data were used to test for differences between 

the two groups. Severa 1 of the other facets of the research 

designed to eliminate or ovucome research problems wi 11 become 

clearer as the remainder of the methodology unfolds. However, there 

are two issues that must be fully understood before progressing 

further in discussing the research methode logy. These are the 

issues of exposure and multiple licenses. 

Vehicle miles of travel have long been accepted as the best 

measure of exposure in analyzing traffic accidents. However, 

obtaining such data for particular analysis purposes is often 
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difficult, if not impossible. For instance, traffic surveys on the 

highway network allow estimates of total vehicle miles of travel 

(VMT) changes from year to year, and samples of the commercial 

proportion of travel may allow gross measurement of commercial VMT. 

But these data are of 1 ittle value in attempting to analyze 

individual or group driver accident or citation histories because 

their relative exposure is unknown. Researchers may compare 

citation histories of drivers involved in accidents with histories 

of all licensed drivers and conclude that citation histories can be 

used to predict accidents because accident-involved drivers have 

significantly more citations. However, there is no way of knowing 

the exposure of either group. Just because an individual has a 

license, there is no guarantee that he or she will exercise the use 

of the license. If a person has an accident, at least the 

researcher can be reasonably sure that the individual has exercised 

the use of the license and has some exposure. 

The problem then becomes one of finding groups of drivers to 

compare who are known to be driving, and who have known exposure, 

even though their relative exposure may not be certain. This is why 

the induced exposure or innocent victim concept, as discussed 

previously in the literature review and expanded further later in 

this chapter, is vital. These drivers are selected from a 

population of truck drivers who have been involved in accidents and, 

therefore, have some exposure, and are exercising their license to 

77 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

drive tractor-trailers. A meaningful comparison with violators is 

then possible because it is known that the innocent victim had a 

certain amount of exposure rather than allowing a license to go 

unused. 

Another apparent major obstacle that has been alleviated, based 

on recent federal research results and inspection of the Michigan 

accident data, is that of multiple driver 1 icenses from different 

states. Edwards and Benkowski (1989) reported that the vast 

majority of truckers (78%) limited themselves to possessing only one 

valid license each. 

Any error in this study's research design, introduced by this 

factor, should be minimal, since the data show that over 85% of the 

drivers are Michigan residents and, of the remaining 15%, the 

majority are of unknown residence. Two basic data sources were 

merged through the Michigan Dimensionai Analysis Surveillance 

(MIDAS) system as a further means of overcoming any residual 

problems that might have been caused by multiple driver licenses 

from different states. 

Using Michigan trunkline accident data for 1986 and 1987, a 50% 

sample of tractor-trailer drivers who were not at fault in accidents 

was compared with a 50% sample of drivers who ware found tc be at 

fault. The accident (A) and citation (C) histories for the two 

groups, innocent victims (IV) and violators (V), were compared to 

see if there was a statistically significant difference in the 

frequency of private vehicle and commercial vehicle accidents and 
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citations between the samples. Of course, the accident and the 

related citation that caused the selection for the at-fault sample 

were not included in the comparison. 

The null hypothesis H0 can be expressed as: 

The alternative {research) hypothesis is: 

The sample size was not dependent on available computing 

capabilities, but it was large enough to satisfy all statistical 

thresholds. The objective was to use as much of the available 

population as possible within limits of data availability and time, 

and to take full advantage of the MOOT's Unisys A-15 made available 

for this research. With the large sample size, the effects of 

varying exposure should be minimized. The research design used 50% 

of the population for the years studied so that any significant 

relationships found could then be tested against the remaining 50% 

of the data. 

By using a large sample approaching the population size, more 

acceptance can be expected of any conclusions reached through the 

analysis. The two-sample 1-test of means will be used at the 99% 

level of confidence, alpha= .01. This should minimize the error of 

rejecting the null hypothesis when it is, in fact, true. 
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Conclusions reached in this study may affect driver licensing 

policies; hence, error cannot be tolerated. 

Should significant relationships be found, the next step in the 

research process will be to build a model for predicting heavy truck 

collisions based on drivers' previous accident and citation 

experience as well as other factors such as age of driver, type of 

vehicle, weather conditions, presence of drugs or alcohol, and other 

as yet undefined variables. Stepwise multiple regression analysis 

will be used primarily to produce the model, but an interaction­

detection model may be needed to isolate key variables. The model 

will be built with the 50% sample 1982-1985 data and tested against 

the other half of the population. 

Induced exposure or "innocent victim" concepts have direct 

application to this study. If a sample of truck drivers is selected 

from a group of innocent victims involved in accidents, their 

relative exposure should be reflected in the fact that they were 

operating a vehicle and thus exposed to involvement in accidents. 

The higher the exposure, the more likely they will be selected. A 

similar argument can be made for the "violators." If the violators 

are really more predisposed to an accident than the innocent 

victims, they should be overrepresented with respect to exposure; 

they should have higher accident rates or fewer miles. If the at­

fault driver sample selected in this manner actually has less 

exposure, any error will be in assuming a worse driving record with 

less exposure. In that regard, the study is conservative. If we 
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reject H0 , in spite of less exposure, the effect of possible less 

exposure is negated. 

The two samples, innocent victims and violators, will have to 

be tested for homogeneity so far as truck size, driver age, and 

other factors are concerned so that reasonab 1 e certainty can be 

assured that the accident experience is the only discriminating 

factor. 

If a question of exposure between the two groups is still not 

resolved, a short questionnaire could be sent to a sample from both 

groups as we 11 as a samp 1 e of those Class 2 endorsed drivers who 

fa 11 into neither group to determine re 1 at i ve exposure. Si nee the 

reliability of such a survey can be questioned and the trouble and 

expense may be inordinate, the exposure survey is recommended for 

further research since it is beyond the realm of this research 

effort. 

The Michigan Dimensional Accident 
Surveillance (MIDAS) System 

The development of the MIDAS system began in the 1970s. The 

following discussion was prepared with the assistance of the Traffic 

and Safety Division of MOOT responsible for the MIDAS program. 

In its first phase, MIDAS concentrated on obtaining high-

accident listings based on injury-producing accidents. Roadway 

segments were analyzed in uniform 0. 2-mil e 1 engths, categorized 
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according to the geometric conditions at the beginning of each 

segment. 

In its second phase, MIDAS was expanded to include property­

damage-only accidents and variable segment lengths: segments thus 

are now defined by their categories and extend until one of the data 

items changes. The site-specific accident report package was 

developed in this phase. 

MIDAS is being developed to provide accident-analysis 

information in three forms: 

1. It identifies locations that have abnormally high numbers 

of accidents compared to similar locations on the state trunkline 

system, using an objective, statistically sound procedure. 

2. It gathers together all available information about any 

particular location and presents that information to the 

investigator in a package of tables and charts. 

3. In the future, it will enable the investigator to predict 

the number of accidents that would occur if the conditions at a 

location were changed. 

MIDAS is being developed by the Technical Services Unit, 

Traffic and Safety Division of the MOOT, with computer programming 

and statistical analysis assistance from the MOOT Engineering and 

Scientific Data Center. Since 1979, MIDAS development was funded, 

in part, by a grant from the National Highway Traffic Safety 

Administration, administered by Michigan's Office of Highway Safety 

Planning. This federal funding, however, is no longer available. 
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MIDAS development is now in its third phase. Various versions 

of the high-accident lists have been tested, several are in use, and 

the techniques are being refined. The site-specific package of 

reports is operational; it will, however, be continually reevaluated 

and revised as necessary. Preliminary predictor equations have been 

developed, but only to test the theory. 

When the predictor portion of MIDAS is completed, the 

investigator will be able to predict what the accident experience 

would be if a location's design or operations were changed so that 

the location would fall within another peer group. The theory is 

that a number of design and operational combinations could be 

tested, with the one having the lowest number of predicted accidents 

being the one that would, in fact, have the lowest number if that 

treatment were applied. The predicted accident count would be used 

only to compare alternate treatments and would not necessarily 

precisely predict the actual number of accidents. This phase of the 

MIDAS system requires very accurate information concerning the 

roadway geometry and operations to develop accurate predictor 

equations. 

In Michigan, all accident records are kept by the Department of 

State Poiice, which uses the Michigan Accident Locating Index (MALI) 

system to add location information on the computer accident record. 

The MDOT obtains a copy of the accident files for its own uses, 

including their analysis by MIDAS. Roadway geometric information 
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was obtained from the MDOT Photolog system. The initial data were 

gathered in 1977 and improved in 1979. The data were recollected in 

1982 to update and expand the files. Horizontal alignment 

information was obtained from the MOOT right-of-way books. Traffic­

volume information was obtained from the MOOT Transportation 

Planning Bureau's "Trunkline Vehicle Miles" file. Structure 

information was taken from the MOOT Design Division's Structure 

Inventory. 

MIDAS's development has been hampered by the fact that the 

reference information used by the various files was often 

incompatible, making it difficult and time consuming to match the 

location information from the different data sources. 

MIDAS's need for data from a number of different sources has 

highlighted the need for a department-wide data network that will 

cross-reference the fi 1 es from a number of different sources. The 

MOOT is now in the process of developing such a data network, which 

will simplify the rna i ntenance of MIDAS. MIDAS's development has 

also reemphasized the long-recognized need for a major overhaul of 

MALI; that effort is under way. 

The system will eventually be expanded to include other types 

of data not currently being used, such as driver and vehicle 

characteristics and guardrail and traffic control device 

inventories. The research included in this dissertation will be 

incorporated into the MIDAS system expansion. 
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The research approach being evaluated in this study is intended 

to better isolate the contributing factors in heavy truck accidents. 

It uses the 7 years of trunkline truck accident data, combined with 

the geometric and environmental information available from MIDAS, 

along with driver records. Important software used in this study 

was drawn from the Statistical Package for the Social Sciences 

{SPSS). 

Stepwise Multiple Regression 

The SPSS package includes multiple regression, which permits 

the user to solve a sequence of one or more multiple linear 

regression problems by stepwise application of the least-square 

method. At each step in the analysis, a variable is added or 

removed, which results in the greatest reduction in the error sum of 

squares. Stepwise regression is a variation of multiple regression, 

which provides a means of choosing that combination of variables 

that yields the best prediction possible with the fewest independent 

variables. 

A report is produced at each step as a variable is brought into 

or removed from the regression equation. The report provides the 

regression coefficient, standard error of regression coefficient, 

and F-to-remove for each variable in the regression at this step. 

The partial correlation coefficient, tolerance, and F-to-enter for 

every variable not in the equation at this step are also provided. 

The report provides the multiple correlation coefficient, the 
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standard error of estimate, and an analysis of ~ariance summary 

table. 

The significance of variables already in the regression 

equation may change as new variables are entered. The significance 

of the variables currently in the equation is also measured by the 

£-statistic. If £ is too small, the variable is deleted from the 

equation. 

Research Methods 

The basic data needs and analysis requirements are listed 

below, followed by a brief chronology of data-acquisition actions 

and merging procedures. Abbreviated file descriptions are then 

given, with examples and more detail provided in Appendix A. 

!n su~~ary, the research involved comparing driver histories of 

tractor-trailer drivers at fault in accidents over a 2-year period 

with driver histories of tractor-trailer drivers with similar 

opportunity for accidents (exposure). The necessary data include 

accident and citation histories for drivers maintained by the 

Department of State, as well as accident data compiled by the 

Department of State Po 1 ice and rna i nta i ned by the Department of 

Transportation. 

A large-capacity mainframe computer capable of analyzing the 

entire population of accidents rather than samples was desirable, 

which would thus reduce errors and add credibility to the research. 
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Access to the computer proved a formidable obstacle, as did 

obtaining the needed skilled technical staff time to conduct the 

file manipulation, merging, and output generation. 

The research design was chosen to minimize problems associated 

with multiple 1 icensing and lack of reliable exposure data. An 

alternating driver survey methodology was proposed for future 

research efforts. 

Driver Records 

87 

In January 1988, the Bureau of Information Systems for the 

Secretary of State approved release of driver histories for Michigan 

licensed drivers with Class 2 or Class 3 endorsements. They 

recognized the potential benefit to the Secretary of State and other 

Michigan departments through the contribution to accident reduction 

and incentive to complete the link between accidents, roadway data, 

vehicle characteristics, and driver information. 

This approval was contingent on assurances of data 

confidentiality regarding names, Accident Report (AR) numbers, and 

personal information. These data were provided on magnetic tape and 

transferred to disk storage on the MOOT mainframe computer, a Unisys 

A-i5. The file contained 7 years of driver histories for nearly 

150,000 Class 2 and Class 3 endorsed drivers during the period 1981-

1987. 

The rna in fi 1 e was then segregated into two files, one for 

citations and the other for accidents, each by driver. These files, 
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in and of themselves, are fruitful sources of descriptive 

statistical data. These statistics and the process used to meld the 

data follow a brief discussion of MOOT accident data. 

Accident Data 

Michigan law requires that reports of accidents be forwarded to 

the Director of the Department of State Police on forms that it 

provides. Such reports are not to be used in court, but the 

information can be used as statistical data on the number and causes 

of accidents. These reports a 1 so provide the basis for traffic 

legislation, enforcement, engineering, education, driver licensing, 

and public information pursuant to Section 624, Act 300, Pub1ic Acts 

of 1949. 

The UD-10 form is provided to all 1cca1 pc1 ice agenc1as ;n 

Michigan. It includes information on the accident location, 

conditions, driver, circumstances, vehicles, and a written and 

graphic description of the accident. Compilation of statewide 

accident data is a complex task, requiring large expenditures by the 

State Police, even though the process is automated to a large 

extent. A delay of 6 months to receive data is not unco~~on. The 

MOOT receives data monthly from the State Pol ice and updates its 

files. The data are in the form of 252-character records that the 

MOOT transforms to various reporting formats through severa 1 

programs, including SPSS. 
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File Merge Process 

Department of State driver records consist of header records 

and tra i 1 ers. The header record has driver information such as 

name, 1 i cense number, address, 1 i cense type, and other pertinent 

information. The trailers may be citation records, which have such 

information as the conviction type, date, and vehicle, or accident 

records, which include the data, severity, police department, and 

accident report number. These files are described more fully in 

Appendix A. 

To facilitate handling of these unmanageably large files, the 

driver file was segregated into two files, one for accidents and one 

for citations. Both files contain the header, which means that the 

total storage space is increased, but this disadvantage is more than 

offset by the greater efficiency gained in file manipulation with 

sma 11 er files. 

To analyze the driver history/accident-prediction relationships 

in detail, it is necessary to append the accident data from the MOOT 

accident file to the driver header rather than rely on the limited 

accident information or the Department of State driver file. The 

research objectives are more directly reached in this manner because 

MOOT accident record files can be trimmed through a computer-seiect 

process so that only tractor-trailer accidents and the drivers 

therein are matched to the driver file. This match was accomplished 

in this study by using the year of accident and the Accident Report 
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number common to both fi 1 es. The matched numbers can then be 

checked against the Department of State file to make sure that the 

correct numbers of matches actually occur. 

The combined file was then split into two files, one for model 

building and one for testing. At the time that initial matches were 

attempted in spring 1988, the 1985 and 1986 data were used because 

the full year 1987 data were not yet available. By combining data 

over a 2-year period, the effects of yearly time series trends or 

other yt:c~rly fluctuations were minimized and a 4-year history of 

accidents and citations, 1981 through 1984, remained available for 

testing and model building. When the 1987 data became available, 

the 2 years 1986-1987 were used for the driver/accident sample and 

the preceding 4 years of data for testing and prediction. 

The 50% combined file was then categorized by violator (V) and 

innocent victim (IV). As previously discussed, the violator or the 

driver most responsible is to be coded as vehicle 1 in multiple­

vehicle accidents according to State Police instructions to all 

local police agencies filling out a UD-10 (see Appendix B). Only 

multiple-vehicle accidents were used in this analysis. Single-

vehicle accidents accounted for 22.4% of truck-involved accidents in 

1986. Although they are important, single-vehicle accidents were 

not used here because of concern that the data would be 1 ess 

reliable if there was no opportunity for a violator and an innocent 

victim in each accident. Furthermore, single-vehicle accidents may 
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have attributes that would mask or cloud the relationships that may 

be isolated by analyzing multiple-vehicle accidents separately. 

There were 16,016 total multiple-vehicle accidents involving 

at least one large truck in the 2-year period, 1986-1987. Of these, 

9, 290 accidents matched with the Department of State driver fi 1 e. 

The reason for inability to match was investigated, and the cause 

was that either driver 1 or driver 2 was from a bordering state or 

residence was unknown. Only Michigan-licensed drivers and Michigan 

accidents were used in this analysis. 

The matching accidents were randomly split into approximately 

50% test and control groups, 4,826 in the test set and 4,454 in the 

control set. Of the 4,826, there were 2, 716 violators and only 

1,711 innocent victims, in part because unless driver 2 was clearly 

an innocent victim, the accident was thrown out. That is, if 

driver 2 was thought to have contributed to the accident in any way, 

the accident report was not used in the analysis. Accuracy of 

police officer coding was relied on entirely because it was not 

feasible to review each report manually. 

Further, the distribution of the number of truck accidents in 

the 2-year period, by driver, is as shown in Table 6. When the 

incidence of multiple accidents in the 2-year period is accounted 

for, there are 1,666 innocent victims and 2,609 violators to be used 

in analysis of previous years' accident experience to develop 

predictors. The distribution for the preceding 4 years is shown in 

Table 7. 
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Table 6 

Truck Accident Distribution, 1986-1987 

Innocent Victims 

1 driver had 3 accidents 

43 drivers had 2 accidents 

1,622 drivers had 1 accident 

Table 7 

Violators 

5 drivers had 3 accidents 

97 drivers had 2 accidents 

2,507 drivers had 1 accident 

Truck Accident Distribution, 1982-1985 

Innocent Victims 

515 total truck accidents 

5 drivers had 4 accidents 

13 drivers had 3 accidents 

72 drivers had 2 accidents 

312 drivers had 1 accident 

1,264 drivers had 0 accidents 

Violators 

750 truck accidents 

driver had 8 accidents 

5 drivers had 4 accidents 

21 drivers had 3 accidents 

110 drivers had 2 accidents 

439 drivers had 1 accident 

2,033 drivers had 0 accidents 

Previous investigations over a 10-year period by the writer 

concluded that the accuracy of coding the violator as vehicle 1 was 

about 85%. There appears to be little bias to the 15% when this 
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does not occur and the officer errs. It should be noted that, in 

pedestrian accidents, the pedestrian data are given in the place of 

vehicle 1. To be more certain that the violator file contained true 

violators, the information was checked against the hazardous action 

code to be sure that vehicle 2 did not have a hazardous action. If 

the form showed that vehicle 2 had a hazardous action, the report 

was removed from further analysis. In this manner, a file of true 

violators and innocent victims in tractor-trailer accidents for 

1986-1987 was obtained. 

Mercer's Method of Investigation 

This issue was researched in depth by Mercer (1986). The con­

clusion reached after a study of 139,947 accidents was: "A person 

analyzing multiple-vehicle traffic accident information can rely on 

the 'Driver 1 is Violator' convention with at least 85 percent con­

fidence" (p. 5). Mercer explained his procedure as follows: 

The 1985 Trunkline Accident Master (139,947 accidents) was used 
in this investigation. This file contains 38 percent of all 
1985 traffic accidents in Michigan. The accident file can be 
further divided according to the type of unit given as Vehicle 
2: 

Vehicle 2 Type No. Accidents Percent 

No Second Unit 38,593 27.6% 
Motor Vehicle 99' 181 70.9% 
Pedestrian 1,178 0.8% 
Pedalcycie 995 0.7% 

The reliability of the "Driver 1 is Violator" convention 
is measured by grouping the Multiple-Vehicle accidents into a 
2-by-2 table, according to whether Driver 1 and Driver 2 were 
assigned hazardous action codes: 
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1985 Trunkline Multiple-Vehicle Accidents 

Hazardous Action Hazardous Action by Driver 2? 
by Driver 1? 

No Yes Total 

No (A) 4,465 (C) 11,253 15,718 
(Percent) 4.5% 11.3% 15.8% 

Yes (B) 77,632 (D) 5,831 83,563 
{Percent) 78.3% 5.9% 84.2% 

Total 82,097 17,084 99,181 
(Percent) 82.8% 17.2% 100.0% 

Percent Driver 1 Violator in Single-HA Accidents: 87.3% (E) 

The accidents in Cell (B) exactly fit the convention: 
Driver 1 was assigned a hazardous action and Driver 2 was not. 
The accidents in Cell (C) are exactly opposite of the 
convention. For the accidents in Cell (A) neither driver was 
assigned a hazardous action and in Cell (D) both were. There 
is no way to determine if the investigating officers chose one 
of the drivers in the Cell (A) or Cell {D) accidents as the 
most responsible. 

Two values are used to measure the reliability of the 
convention. The first is the percent in Cell (B) and the other 
is the percent in which Driver 1 was assigned the hazardous 
action when there was exactly one hazardous action. This is 
calculated by dividing Cell {B) by the sum of Cell (B) and Cell 
(C) [shown as (E) above]. (pp. 2-3) 

To assure that the tractor-trailer accident subset of total 

accidents did not deviate significantly from Mercer's (1986) 

analysis, Table 8 was constructed, using all multiple-vehicle 

accidents in which at least one vehicle was a tractor-trailer 

combination. Analysis of more than 16,000 such accidents shows that 

where only one hazardous action was noted in 90% of the cases, thus 
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confirming designation of the vehicle 1 driver as the violator in 

the truck accident analysis. 

Table 8 

1986 and 1987 Tractor-Trailer Multiple-Vehicle Accidents 

Hazardous Action Hazardous Action by Driver 2? 
by Driver 1? 

No Yes Total 

No (A} 1,103 (C) 1,389 2,492 
(Percent) 6.9% 8.7% 15.5% 

Yes (B) 12,383 (D) 1 '143 13,526 
(Percent} 77.3% 7.1% 84.4% 

Total 13,486 2,532 16,018 
(Percent) 84.2% 15.8% 100.0% 

Percent Driver 1 Violator in Single-HA Accidents: 89.9% (E). 

Summary 

As a result of this methodology, the effects of multiple 

1 i censes, unmeasured exposure, and often unre 1 i ab 1 e accident data 

and incomplete driver records have been minimized. By using recent 

data to isolate the sample violators and innocent victims, the same 

sample can be used to test the validity of the results with data for 

future years as they become available. The large number of drivers 

used in the study should aid in obtaining statistically significant 

results. If it was found that vehicle 2 had a hazardous action, the 

report was removed from further analysis. 
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CHAPTER V 

ANALYSIS 

After the 1986-1987 truck accident file was randomly split to 

provide approximately equal model-building and control sets, 4,275 

drivers were identified and matched with their accident and citation 

histories: 1,666 innocent victims and 2,609 violators. A larger 

file of violators exists, partially because the driver 2 candidates 

for innocent victim status were screened to be sure that they were, 

indeed, innocents and did not contribute to the accident. It should 

be noted that the vehicle 1 file was larger for other unexplained 

reasons that are subject to future research, as noted later. 

Recall that we are seeking to reject H0 : CIV = Cy and H0 : 

AIV = Ay. 

During 1985-1987, 714 of the 1,666 innocent victims had a 

history totaling 1,277 citations for an average of .766 citations/ 

driver. Of the 2,609 violators, 1,296 had at least one citation 

with a tot a 1 of 2, 361 for an average of . 904 citations/ driver. If 

only the drivers with citations are considered, however, the average 

citations per driver is 1.788 for innocent victims and 1.821 for 

violators. The distributions are shown in Tables 9 and 10 and 

graphicaiiy in Figures 13 and 14. 

Examination of the types of citations showed no obvious 

difference between the files. Speeding-related citations amounted 
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to 55% of the total for the innocent victims and 54.6% for the 

violators. This is discussed in more detail later in this chapter. 

Table 9 

Citations Including Drivers With Zero Citations for 1986-1987 

Number of Innocent Total Total 
Citations Victims Citations Violators Citations 

0 952 1,313 

407 407 689 689 

2 183 366 350 700 

3 61 183 136 408 

4 29 116 65 260 

5 13 65 38 190 

6 13 78 16 96 

7 5 35 7 

8 8 0 0 

9 9 0 0 

10 10 0 0 

11 0 0 1 11 

Total l ,666 l ,277 2,609 2,361 
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Table 10 

Citations for 1986-1987 

Number of Innocent Total Total 
Citations Victims Citations Violators Citations 

407 407 689 689 

2 183 366 350 700 

3 61 183 136 408 

4 29 116 65 260 

5 13 65 38 190 

6 13 78 16 96 

7 5 35 7 

8 8 0 0 

9 9 n n 
v v 

10 10 0 0 

11 0 0 11 

Total 714 1 ,277 1 '296 2,361 
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The citation history for the 3-year period 1982-1985 is shown in 

Table 11 and 12. The figures are shown graphically in Figures 15 

and 16. Table 11 includes only those drivers who had at least one 

citation because the analysis techniques originally used precluded 

determining those who had no citations. Once it was recognized that 

it was crucial to the analysis to determine how many drivers had 

zero citations, the analysis process was revised to count those with 

no citations (or no accidents). Since the data were already 

available for those with one or more citations, both sets of data 

are shown. 

If the drivers ex peri enc i ng no citations are inc 1 uded, the 

distributions appear as represented in Table 12. The average 

citation experience is 1.32 for the innocent victims and 1.57 for 

the violators. 

The 1-test of means, the simplest meaningful statisticai test, 

was used to test the difference between the two samples. 

t = 

assume 

!!1 = 1,668 

xl = 1.3195 

St. dev. 1 = 1.6260 

Variance1 = 2.6459 

!!2 = 2.609 

!2 = 1.5696 

St. dev. 2 = 1.8131 

Variance2 = 3.2874 

.01 level of significance, one-tailed test 

(!1 - !2) - (~1 - ~2) 

& ~, - ~2 
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Table 11 

Citation History, 1982-1985 

Number of Innocent Total Total 
Citations Victims Citations Violators Citations 

432 432 659 659 

2 260 520 427 854 

3 146 438 281 843 

4 67 68 141 564 

5 49 245 98 490 

6 22 132 38 228 

7 9 63 23 161 

8 5 40 10 80 

9 2 13 ., 
63 I 

10 2 20 9 90 

11 1 1 0 0 

12 0 0 3 36 

13 0 0 13 

14 14 1 14 

Total 966 2, 201 1 ,698 4,095 

Avg. per IV 2.2098 Avg. per V 2.4117 
("".&. _. ___ 

.:11.. Ut:V. 1.5695 St. dev. i.7397 
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Table 12 

Citation History Including Drivers With Zero Citations, 1982-1985 

Number of Innocent Total Total 
Citations Victims Citations Violators Citations 

0 672 0 911 

432 432 659 659 

2 260 520 427 854 

3 146 438 281 843 

4 67 68 141 564 

5 49 245 98 490 

6 22 132 38 228 

7 9 63 23 161 

8 5 40 10 80 

9 2 18 7 63 

10 2 20 9 90 

11 11 0 0 

12 0 0 3 36 

13 0 0 13 

14 14 14 

Total 1,666 2, 201 2,609 4,095 

Avg. per IV 1.319 Avg. per V 1.569 
St. dev. 1.569 St. dev. 1.813 
Variance 2.640 Variance 3.287 
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1 = 
K1 - K2 

& !1 - !2 

""' ~ (1 ,668) (2.6459) + (2,609) (3.2874) 
4,275 

t = 1.3195- 1.5696 = -4.63 
.054 

-v 4,277 
4,351,812 

.054 

Because the calculated 1 is greater than 1 (.01, co), 4.63 > 2.576, 

H0 is rejected in favor of H1. There is a significant difference in 

the mean number of citations, A1v < Ay. If the assumption of equal 

variances is not valid, an alternative method for computing a X1 -

x2 is needed. 

a K1 - Kz • ~ + N~ 12-1 + + ~! _1 

1 

~ 2.6459_+ 3.2874 
1,667 2,608 

.0533 = .054 computed earlier 

1.3195 - 1.5696 
.054 -4.63 

106 
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An alternative method would have been to use the £-test to determine 

equal variance. Given the large lis as are present in this research 

design, the assumptions regarding equal or unequal variance are not 

meaningful. In addition, with the large !:!s, the normality 

assumption can be relaxed. In this case, because the computed !­

value exceeds the table values, H0 is rejected and we conclude that 

there is a significant difference in the number of citations between 

the innocent victims and violators, with the violators having more. 

Citation types and frequencies for the two groups are shown in 

Table 13. Preliminary review shows that some benefit may be 

realized by grouping the citations by severity and testing the 

difference between groups. Detailed statistical analysis could be 

performed, but it does not appear that citation type will contribute 

to accident predictability. Note that the i~~ccent victims act~a11y 

appear to have a larger proportion of speeding-related citations. 

The violators appear to have more of the severe types of citations, 

such as felonious driving and blood alcohol of .10 or more, but the 

absolute frequencies are very low. Nearly 60% of citations involved 

speeding. Other particularly noteworthy items from the table are 

that operating under the influence of alcohol citations were only 1% 

of the total and that all improper load violations were only 2.5% of 

the total. 

Previous accident experience was evaluated between the two 

groups with the following results. If all drivers from the 
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Table 13 

Citations for 1982-1985 

Violators Innocent Victims 

Category La be 1 Code Relative Relative 
Absolute Freq. Absolute Freq. 

Freq. (~) Freq. (~) 

Fe 1 ony jauto used 3 2 

Felonious driving 4 0.0 

Unlawful blood alcohol level (.10) 5 13 0.3 3 0.1 

Operating under influence of 1 i quor 7 28 0.7 15 0.7 

Fail stop or identify after P.O. ace. 10 4 0.1 4 0.2 

!'!~~~Jess driving 11 6 0.1 0.3 

Drove wjo proper 1 icense or endorsement 15 51 1.2 34 1.5 

Violation of basic speed law 16 152 3.7 84 3.8 

Failure to drive minimum speed 17 0.0 

Speed 18 1 '172 28.6 600 27.3 

Energy speed xxxjxx/55 19 1,017 24.8 600 27.3 

Drag racing 20 0.0 0.1 

Careless driving 22 71 1. 7 39 1.8 

Operat~d while impaired 23 88 2.1 68 3.1 

Disobey traffic control device 25 38 0.9 28 1.3 

Disobey pol iceman signal 26 0.0 

Improper crossing-divided highway 27 0.1 6 0.3 

Fleeing and e 1 udi ng officer 28 2 0.0 0.1 

Failed to yield 30 85 2.1 33 1.5 

Failed to stop leaving alley(private drive 37 12 0.3 4 0.2 

Following too closely 39 23 0.6 12 0.5 

Failed to signal andjor observe 40 35 0.9 16 0.7 
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Table 13--Continued 

Violators Innocent Victims 

Category La be 1 Code Relative Relative 
Absolute Freq. Absolute Freq. 

Freq. (~) Freq. (~) 

Prohibited turn 44 112 2.7 63 2.9 

Improper turn 45 45 1.1 28 1.3 

Drove wrong way on one-way street 46 22 0.5 6 0.3 

Improper 1 ane use 47 32 0.8 29 1.3 

Drove 1 eft of center 48 23 0.6 4 0.2 

Improper use of 1 ights 51 11 0.3 4 0.2 

Improper size, 1 cad, or towing 65 101 2.5 55 2.5 

Obstructed vision or control 66 8 0.2 0.0 

Unlawful rider on motorcycle/moped 68 0.0 

Drove while 1 icense expired 70 46 1.1 27 1.2 

No valid license in possession 71 118 2.9 45 2.0 

Drove whi 1 e 1 i cense suspended, etc. 74 80 2.0 52 2.4 

Violation of 1 icense restrictions 77 0.0 

D:-ove ~ithc:..:t ccirective 1ens 78 0.1 0.0 

Vi o 1 at ion of restricted 1 i cense 81 4 0.1 4 0.2 

Disobeyed traffic signal 84 323 7.9 164 7.5 

Failed to stop for school bus 87 0.1 3 0.1 

Disobeyed stop sign 88 114 2.8 59 2. 7 

Improper passing 89 29 0.7 20 0.9 

Unlawful use or display of license 90 0.0 3 0.1 

llo proof of insurance 96 208 5.1 75 3.4 

Total 4,095 100.0 2,201 100.0 
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1986-1987 sample of violators and innocent victims are analyzed, the 

violators averaged .814 (2,125/2,609) total accidents/driver for the 

period 1982-1985, and the innocent victims averaged .76 (1,269/ 

1 ,666) for the same period. Table 14 shows the distribution of 

total accidents for only those drivers who had at least one 

accident. 

If the number of innocent victims and vi o 1 a tors who had zero 

accidents is accounted for, the distribution appears as in Table 15. 

Again, applying the 1-test of means: 

!:!1 = 1,665 !:!2 = 2,609 

x, .761 x2 = .814 

Variance, .948 Variance2 = .946 

.01 level of significance, one-tailed test 

1 = 1.757 < 1 (.01, ) : 2.326 

Because the computed 1 is 1 ess than the tab 1 e 1 at . Ol with 

110 

CX> df, H0 : A1v = Av cannot be rejected and we conclude that there is· 

no difference in the mean accident experience between the 1986-1987 

innocent victims and the violators for the period 1982-1985. If 

only 1982-1985 tractor-trailer truck accidents are analyzed, the 

distribution is as shown in Table 16. The figures are shown 

graphically in Figures 17 and 18. 

If drivers who had zero accidents are included, the 

distribution ~ou1d be as sho~n in Table 17. The average incidence 

of truck accidents for the innocent victims was .309 (515/1,666) and 

for the violators, .287 (750/2,609). (See also Figures 19 and 20.) 
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Table 14 

1982-1985 Total Accidents Using 1986-1987 Innocent Victims and Violators 

Number of Innocent Distrib. Total Distrib. Total 
Accidents Victims Percent Accidents Violators Percent Accidents 

493 61.39 493 846 62.57 847 

2 200 24.91 400 331 24.48 662 

3 77 9.59 231 117 8.65 351 

4 24 2.99 96 36 2.66 144 

5 7 0.87 35 16 1.18 80 

6 0 0.00 0 3 0.22 18 

7 2 0.25 14 2 0.15 14 

8 0 0.00 0 0 0.00 0 

9 0 0.00 0 1 0.07 9 

Total 803 100.00 1,269 1,352 100.00 2,125 

Avg. per IV 1.5803 Avg. per V 1. 5717 
St. dev. 0.8202 St. dev. 0.7974 

_, _, 
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Table 15 

1982-1985 Total Accidents Using 1986-1987 Innocent Victims and Violators 
Including Drivers With Zero Violations 

-
Number- of Innocent Distrib. Total Distrib. Total 
Accide:nts Victims Percent Accidents Violators Percent Accidents 

0 863 51.80 -- 1,257 48.25 

493 29.59 493 846 32.43 847 

2 200 12.00 400 331 12.69 662 

3 77 4.62 231 117 4.48 351 

4 24 1.44 96 36 1.38 144 

5 7 0.42 35 16 0.61 80 

6 0 0.00 0 3 0.11 18 

7 2 0.12 14 2 0.07 14 

8 0 0.00 0 0 0.00 0 

9 0 0.00 0 1 0.04 9 

-- -
Total 1,666 100.00 1,269 1,352 100.00 2,125 

Avg. per IV 0.761 Avg. per V 0.814 
St. dev. 0.974 St. dev. 0.973 
Variance 0.948 Variance 0.946 _, _, 

N 
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Table 16 

1982-1985 Truck Accidents 

NumbE!r of Innocent Distrib. Total Distrib. Total 
Accidents Victims Percent Accidents Violators Percent Accidents 

312 77.61 312 439 76.22 439 

'I I. 72 17.91 144 110 19.10 220 

:l 13 3.23 39 21 3.65 63 

·~ 5 1.24 20 5 0.87 20 
,. 
,) 0 0.00 0 0 0.00 0 

I) 0 0.00 0 0 0.00 0 

'1 0 0.00 0 0 0.00 0 

13 0 0.00 0 1 0.17 8 
-- -- --

Total 402 100.00 1,269 1,352 100.00 2,125 

Avg. per IV 1. 2811 Avg. per V 1 • 3021 
St. dev. 0.5850 St. dev. 0.6399 

CJ1 
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Table 17 

Truck Accidents, 1982-1985, Including Drivers with Zero Accidents 
-

Number of Innocent Distrib. Total Distrib. Total 
Accidents Victims Percent Accidents Violators Percent Accidents 

0 1,264 75.87 -- 2,033 77.92 

312 18.72 312 439 16.82 439 

2 72 4.32 144 110 4.21 220 

3 13 0.78 39 21 0.80 63 

4 5 0.30 20 5 0.19 20 

5 0 0.00 0 0 0.00 0 

6 0 0.00 0 0 0.00 0 

7 0 0.00 0 0 0.00 0 

8 0 0.00 0 1 0.04 8 

-- - -- -
Total 1,666 100.00 515 2,609 100.00 750 

Avg. per IV 0.309 Avg. per V 0.287 
St. dev. 0.618 St. dev. 0.598 
Variance 0.383 Variance 0.358 

_, 
_, 
m 
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Applying the 1-test to these data: 

H1 = 1,666 

x, = .309 

H2 -= 2,609 

x2 ... .287 

Variance1 -= .383 Variance2 -= .358 

.01 level of significance, one-tailed test 

1= 1.17 <1 (.Ol,CD} "'2.326 

119 

Because the computed 1 is less than the table 1 at .01 with 

df, H0 : Arv = Ay cannot be rejected and we conclude that there is no 

difference in the average truck accident experience between the 

1986-1987 innocent victims and violators for the 1982-1985 period. 

It should be noted here that the selection of alpha = .01 for 

significance testing is a major factor in the decision process. On 

page 79 the level of confidence was stated with justification. The 

test statistic should be established in advance of evaluating the 

data. The .01 1eve1 was selected to minimize Type i error, 

rejecting H0 when H0 is true. The actual implication is the 

acceptance of H1, of course. In designing against Type I error the 

opportunity for Type II error, accepting H0 when it is, in fact, 

false, increases. 

In the previous example, if alpha "" .05 had been selected, H0 

would have been rejected for total accidents and a significant 

difference would have been the conclusion. This 1 evel of 

significance would have increased the probability of error, however. 

Note that a one-tailed test was selected to take advantage of the 

information that violators will be worse drivers than the innocent 
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victims. This has the effect of increasing the alpha level to .02 

compared to a two-tailed test. Further, note that for the truck 

accident comparison, the innocent victims actually had a higher mean 

rate so the one-tailed test in this case is open to criticism. 

120 

One then may question whether these comparisons are important 

even if they are statistically significant. With the large Hs in 

this research, most differences will be statistically significant at 

high alpha levels. The reader should be aware of this here and as 

the chi-square tests are discussed. 

Although no real significant difference can be shown between 

the accident experience of the violators or innocent victims for the 

1982-1985 period, more investigation relative to vehicle type or 

vi o 1 a tor status was conducted to see whether patterns could be 

detected. Table 18 shows the breakdown of previous {1982-1985) 

accident experience for the innocent victims and viol a tors ( 1986-

1987) by type of vehicle and whether they were innocent victims or 

violators during the 1982-1985 period. 

This type of information lends itself well to analysis through 

use of contingency tables with the chi-square statistic. Through 

this method, one can test whether the various proportions in each 

group are associated or not. The null hypothesis is that the two 

classifications are independent; that is, the probability that an 

observation falls in a particular row or column is not affected by 

the row or column to which it belongs. If the null hypothesis is 

rejected, the two variables are said to be dependent or correlated. 
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Table 18 

Accident Experience by Type of Vehicle, 1982-1985 

IV 
I I ~5;;;- 1,269 (40.3) I 

v 
758 

I. -,---- ' 
lT su 

I -- I I 

PUP PC 0 
408 60 90 163 47 

(53.8) (6.6) (11.9) (21.5) (6.2) 

I --.- I I I 

TT SU PUP PC 0 

IV 

Eill 

237 37 67 161 19 
(46.4) (7.2) (13.1) (29.5) (3.7) 

v 
I 

1 (64.1) 
2

'
125 

(35.9) 
---- -·----· ---, 

V IV 

1 ,363 762 

I 
I I I I -, 

TT SU PUP PC 0 

642 91 193 344 93 
(47.1) (6.7) (14.2) (25.2) (6.8) 

TT SU PP PC 0 
306 35 115 268 38 

(40.2) (4.6) (15.1) (35.2) (5.6) 

.l&.gend. TT =- Tractor/trailer; SU .. Single unit; PUP = Pickup, panel; PC .. Passenger car; 

0 = other; (00.0) = Percent 

..... 
N 
-' 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

First, a 2 x 2 table was tested to see whether the likelihood 

of being an innocent victim or a violator in the 1982-1985 period is 

independent or whether the driver was an innocent victim or a 

violator in the 1986-1987 period. From Table 18, a contingency 

table was formulated (see Table 19). 

Table 19 

2 x 2 Contingency Table 

1986-1987 

Innocent Victim 

1985 violator 

1985 innocent victim 

Total 

758 

511 

1,269 

2 (Observed .. - Expected .. )2 
x = r lJ lJ where E .. 

Expectedij lJ 

2 2 2 2 
2 = lliL + llit. + Jl.§..L + ~ = 6 57 

X 793 1,328 476 797 . 

Violator 

1,363 

762 

2,125 

R.C. 
= _u, 

n 

Total 

2' 121 

1,273 

3,394 

122 

The computed chi-square of 6.57 is less than the table chi­

square {.01, 1) of 6.63. Hence the hypothesis of independence can 

not be rejected, and we cannot cone 1 ude that being a 1982-1985 

violator or innocent victim is dependent on the 1986-1987 

classification. 

Another contingency tab 1 e was deve i oped to determine whether 

there is a correlation with vehicle type. The results of comparing 
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1982-1985 violators who were innocent victims in 1986-1987 with 

1982-1985 violators who were violators in 1986-1987 are shown in 

Table 20. 

Table 20 

Comparison by Type of Vehicle, 1982-1985 Violators 

TT SU PUP PC 0 Total 

123 

Violator-violator 642 91 193 344 93 1,363 

Innocent victim-violator 408 50 90 153 47 758 

Total 1 ,050 141 283 507 140 2' 121 

Legend. TT = Tractor/trailer; SU = Single unit; PUP = Pickup, 

panel; PC= Passenger car; 0 =other 

The computed chi-square of 9.50 is less than the table chi­

square {.01, 4) of 13.28, so the hypothesis of independence cannot 

be rejected. There is no reason to believe that the proportions of 

accidents by vehicle type are dependent on the two groups of 1982-

1985 violators. 

A similar analysis performed on the 1982-1985 innocent victim 

data showed the following when the types of vehicles involved were 

compared (see Table 21). 
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Table 21 

Comparison by Type of Vehicle, 1982-1985 Innocent Victims 

n su PUP PC 0 Total 

Violator-innocent victim 306 35 115 268 38 762 

Innocent victim-
innocent victim 237 37 67 161 19 521 

Total 543 72 182 429 57 1 ,283 

Legend. n = Tractor/trailer; SU = Single unit; PUP = Pickup, 

panel; PC= Passenger car; 0 =other 

The calculated chi-square of 10.29 again is less than the table 

value. We again conclude that the proportion of accidents by 

vehicle type is not dependent on the grouping of innocent victims, 

or at least that there is not enough evidence to support the 

conclusion that a relationship exists. 

Another way of testing the data is to determine whether the two 

accident distributions are independent using the chi-square 

statistic. The null hypothesis again is that the two classifica­

tions are independent--that is, in the case here, that the probabil­

ity that an observation falls in a particular column is not affected 

by the particular row to which it belongs. If the null hypothesis 

is rejected, the two variables are said tc b~ cc~re1at~d. 
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The computed chi-square is far below the table value of chi­

square (.01, 8) = 20.1 for both the total accident experience (Table 

22) and truck accident experience (Table 23) for 1982-1985, so it 

appears that the accident experience does not depend on whether the 

driver was an innocent victim or a violator. The hypothesis of 

independence cannot be rejected. 

Caution should be used in stating conclusions from this test, 

and statisticians advise never to accept the null hypothesis solely 

on this test. However, after examination of the data through the 

several tests conducted here, it can be concluded that there is no 

meaningful difference between the distribution of accidents 

themselves. 

Table 22 

Contingency Table for Total Accidents, 1982-1985 

Number of Accidents 
Total 

0 2 3 4 5 6 7 8 9 

Innocent 
victims 863 493 200 77 24 7 0 2 0 0 1,666 

Violators 1,257 846 331 117 36 16 3 2 0 1 2,609 

Totai 2,120 1,339 531 194 60 23 3 4 0 4,275 

2 2 
X = ~ = (O E E) = 10.23 
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Table 23 

Contingency Table for Truck Accidents, 1982-1985 

Number of Accidents 
Total 

0 1 2 3 4 5 6 7 8 9 

Innocent 
victims 1,264 312 72 13 5 0 0 0 0 0 1,666 

Violators 2,033 439 110 21 5 0 0 0 0 0 2,609 
- --

Total 3,297 751 182 34 10 0 0 0 0 0 4,275 

2 
l: 

(0 - E)2 = 2.97 X = E 

In cases in which the sample size is moderately large and the 

events are rare, the Poisson distribution is a good approximation. 

The data appear to fit a Poisson distribution and goodness-of-fit 

tests are in order, especially considering the implications of 

randomness or chance with which Poisson distribution has commonly 

been associated. 

The function is given by: 

p (x;m) X= 0, 1, 2, 3 ... 

where m =mean (and variance). 
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Although the mean and variance are not equal in our data, they 

are reasonably close for the distributions where the drivers having 

zero accidents are indicated. 

The chi-square goodness-of-fit test is used to determine 

whether the observed frequencies match or fit the theoretical 

frequencies. For the distribution of innocent victim accidents in 

Table 22, the chi-square calculation is as shown in Table 24. 

Table 24 

Chi-Square Calculation for Innocent Victim Accidents, 1982-1985 

0 2 3 4 5 6 7 8 

p .467 .355 .135 .04 .0066 .0010 .00013 .000014 .999 

E 778 591 224 57 11 1.66 .22 .0 1 ,663 

0 864 493 200 71 24 7 0 2 1 ,666 

0-E 85 -98 -24 20 13 5.34 -.78 2 

m = • 761 

2 
2 = E (O E E) = 9.28 + 16.25 + 2.57 + 7.01 + 15.4 + 14.25 = 61.3 X 

The calculated chi-square is 61.3, which is much greater than 

the table value of chi-square (.01, 7) = 18.5. There is not a good 

fit. Similar results were obtained when testing the violators in 

Table 11; calculated chi-square = 106 »> chi-square (.01, 9) = 

21.7. 
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Analysis of the distributions in Table 23, which include only 

truck accidents, resulted in no better matches and still no 

statistical fits using chi-square, although the expected and 

observed values for the number of drivers with zero accidents agreed 

with the expected values within 5%. 
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The age of drivers with citations is the last attribute to be 

tested. Whether age is a factor in itself or merely a surrogate for 

training or experience has yet to be determined. Review of the 

grouped data in Table 25 and the statistical analysis reveals that a 

significant difference in age does exist, with the innocent victims 

being older than the violators. Whether this difference is 

meaningful is another matter. Note that current 1 aw requires a 

driver to have reached the age of 21 years to operate the types of 

vehicles (tractor-trailers) being analyzed here in interstate 

commerce. Michigan law requires the age of 18, except 21 is the 

minimum age for hazardous cargo. For insurance and other reasons, 

companies often require driver ages higher than the legal minimum. 

Summary 

The 1986-1987 truck accident file was randomly split, yielding 

anaiysis and control sets. The analysis set was further divided 

into violators and innocent victims for testing the diffe.rences in 

means for numbers of citations and accidents for the period 1982 

through 1985. Significant differences between means were found only 

for mean number of citations and driver age. 
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Table 25 

Ages of Innocent Victims and Violators, 1982-1985 

Driver Innocent 
Age Victims Percent Violators Percent 

19.5 2 0.12 5 0.09 

22.0 33 2.81 115 2.50 

25.0 170 12.01 492 7.72 

27.5 218 8.91 365 9.90 

29.5 182 9.55 391 8.27 

31.5 200 10.23 419 9.08 

33.5 168 7.77 318 7.63 

35.5 149 6.74 276 6.77 

37.5 142 5.96 244 6.45 

39.5 113 4.74 194 5.13 

41.5 112 5.08 208 5.09 

43.5 119 4.42 181 5.40 

45.5 99 3.44 141 4.50 

47.5 96 2.76 113 4.36 

49.5 78 2.37 97 3.54 

51.5 77 2.64 108 3.50 

53.5 61 2.15 88 2.77 

55.5 51 1.78 73 2.32 

57.5 47 1. 71 70 2.13 

59.5 29 1.64 67 1.32 
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Table 25--Continued 

Driver Innocent 
Age Victims Percent Violators Percent 

61.5 31 1.73 71 1.41 

63.5 13 0.76 31 0.59 

65.5 6 0.39 16 0.27 

67.5 3 0.17 7 0.14 

69.5 3 0.12 5 0.14 

Total 2,202 100.00 4,095 100.00 

Avg. per IV 38.2191 Avg. per V 36.7736 
St. dev. 10.1961 St. dev. 10.4288 

t "' ~1 - K2 "' 1.44"' 5.333 crx, _ x .27 
-· -2 

1 (.01, ~) ;;; 2.576 

Contingency tables were developed to test for correlation 

between whether violators in one year tend to be violators in other 

years and a 1 so for independence between vi o 1 a tors and innocent 

victims regarding reliable type. Goodness-of-fit tests were run 

between the accident distributions and also with a Poisson 

distribution. The innocent victim and violator distributions fit 

each other well, but neither fits a Poisson. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

This dissertation has focused on determining whether previous 

accidents and citations are reliable predictors of future tractor­

trailer heavy truck accidents in Michigan. Background material 

was presented that showed how heavy truck safety policy was formed 

at the Michigan Department of Transportation. 

Summary 

The critical policy issues here are allowable truck size and 

weight, safety, license requirements, deregulation, and research 

needs. Understanding these issues requires that they be placed in 

an appropriate context. 

A model relating pertinent variables to accidents is needed. 

Clearer definition of what is meant by "truck-related" accidents and 

restricting the analysis to tractor-trailer heavy trucks will help 

in formulating effective policy. Truck accidents increased 

dramatically in the mid-1980s, but so did truck vehicle miles of 

travel. An accurate assessment of relative truck involvement is not 

possible unless exposure is known or a surrogate measure is used, as 

is done in this research. The research design also minimized the 

effects of other data voids and the possibility of multiple driver 

licenses distorting the results. 
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In addition to constructing a model to assist in identifying 

the root causes of large truck accidents, this dissertation has made 

a contribution by providing a synthesis of past research studies and 

an extensive definition of major truck safety issues. 
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Several past actions and recommendations are of particular 

importance in understanding what has happened and why. Through 

personal communication with key MOOT staff members and through 

document research, background materia 1 on the eva 1 uti on of po 1 icy 

was presented. Over a 11 , the MOOT has been very responsive to the 

issue, but it is clear that more data need to be generated in the 

area. 

In light of these issues, events, and prior recommendations, 

the research problem is defined in this dissertation as whether 

there is a need for improved licensing policy. Much research is on­

going in severai areas of truck safety by major universities and 

government. However, there appeared to be a void in recent research 

on the licensing policy issue. The focus here is thus on driver 

records as predictors of accidents. 

Heavy truck safety issues are extremely controversial, and 

there is not universal agreement on what needs to be done. The 

interagency Truck Work Group chaired by the MOOT was established in 

the 1980s to coordinate truck issues because the trucking industry 

represents an essential component of the transportation service 

system. Truck safety was deemed such a important issue that Public 
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Act 348 of 1988 created a special truck safety fund and the Michigan 

Truck Safety Commission. 
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At the federal level, the Commercial Motor Vehicle Safety Act 

of 1986 was a response to many needs, especially multiple licenses 

and lack of qualification requirements in many states. The Act 

established sanctions for states that do not implement the uniform 

national standards by September 30, 1993. 

The federal Motor Carrier Act of 1980 eliminated most federal 

requirements for truck rate and route authority, and further 

deregulation is planned. Although there have been several attempts 

to link deregulation with degradation of safety, no conclusive 

evidence has been put forth. 

Accident trends analyzed over several years show major 

increases in large truck accidents: 21% between 1983 and 1984, 29% 

between 1984 and 1985, and 10% between 1985 and 1986. A decrease of 

7. 9% from 1986 to 1987 he 1 ped to offset this trend. These changes 

cannot be explained totally by increases in travel alone, but it 

should be noted that total accident experience for cars also has 

been on an upward trend. The term "truck accident" may itself be 

misleading. It must be realized that in most instances passenger 

cars are involved but the accident is still termed a truck accident. 

There is thus a certain definitional bias that enters in. If 

cell isions were entirely random, the expected percentage of truck 

accidents would be 19% even if trucks accounted for only 10% of the 

vehicle miles of travel {[.1 x .9] + [.9 x .1] + [.1 x .1] = .19). 
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The anticipated results in this dissertation consisted of 

models to predict heavy truck accidents, specifically tractor­

trailer accidents. These models were based on a very large accident 

data set provided to the MOOT by the Michigan State Pol ice and 

extensive driver histories provided by the Department of State. 

These data were processed on the MOOT Un i sys A-15 rna i nframe 

computer. Significant results were anticipated as a result of using 

induced exposure techniques and accident analysis techniques unique 

to the MOOT, in conjunction with the MIDAS system. By using such a 

new research approach, it was hoped that the prob 1 ems of 1 ack of 

exposure data, multiple 1 icenses, and incomplete data would be 

overcome. The products of the research, in addition to the 

construction of predictive models, were expected to be a framework 

for future research and an evaluation of the Commercial Motor 

Vehicle Safety Act of 1986. 

The three-part literature review concentrated on national and 

state- sponsored research on truck po 1 icy, predictive mode 1 s, and 

induced exposure. The relationship between such prior results and 

the findings in this study is discussed later. 

limitations of the Data 

Several caveats are in order regarding results and conclusions 

from this study. The data are from Michigan only and may suffer 

from region a 1 or other biases not accounted for in the research 
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design. Furthermore, the focus has been primarily on tractor­

trailer acddents and may not apply to all trucks or all truck 

drivers. Perhaps the most fundamental concern regarding the 

research relates to the use of the induced exposure measure. This 

method should be va 1 ida ted, as reconunended 1 ater in this chapter, 

before many conclusions can be supported. 

Findings 

The analysis in this study has shown that there was a 

significant difference in the ages of drivers who were violators and 

those who were innocent victims. The violators' average age was 

36.77 years, while the average for the innocent victims was 38.22 

years. This factor alone will be of some value in building a 

stronger model. For instance, nearly 15% of the violators were age 

26 or below, compared to only 9.3% of the innocent victims. Such 

research results will be particularly valuable to policy makers in 

the near future as pressure builds to relax age restrictions due to 

a shortage of large commercial vehicle drivers. (The minimum age is 

now 18 years in Michigan and 21 years for interstate travel.) 

A significant difference in the mean number of citations was 

found, with the violators having an average of 1.569 citations in 

the 4-year period, 1982-1985, and the innocent victims having an 

average of 1.319 citations. The primary contributor to this 

difference was the large proportion of innocent victims having zero 

citations, 40.34%, as opposed to 34.91% of the violators. 
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No significant difference was found between the accident 

experiences of the two groups, and further accident comparison 

between groups is not warranted. It would, however, be beneficial 

to review here and discuss the 1986-1987 truck accident data in 

general (see Appendix C), especially in light of current 

governmental policy priorities (as discussed in Chapter II). 

Nearly 50% of all multiple vehicle tractor-trailer collisions 

in the 2-year period involved a rear-end-type accident {rear end 

straight, rear end left turn, rear end right turn, or rear end 

driveway). If only state trunkl ine accidents are considered, this 

figure jumps to over 60%. In about one-half of these rear-end 

accidents, the tractor-trailer was the striking vehicle; in the 

other half, it was the vehicle struck. Current pol icy initiatives 

ca 11 i ng for front brakes on tractors and improved rear underri de 

protection on trailers appear warranted. 

During these 2 years, 214 people were killed. This represents 

less than 7% of the total highway fatalities for the period. This 

information from the large truck accident data for 1986-1987 should 

assist in putting tractor-trailer truck accidents in a more 

appropriate and less emotional policy perspective. 

Of the more than 20,000 tractor-trailer accidents that did 

occur in the 2-year period, only 584 (2. 9%) were coded as having 

defective equipment. Many of the passenger cars involved had 

defective equipment and contributed to this percentage. The heavy 
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emphasis now placed on vehicle inspection is thus certainly 

quest i onab 1 e, although inspection supporters will doubtless argue 

that the percentage would be much higher if the inspection program 

were not in effect. 

In comparing the severity of accidents when a tractor-trailer 

is vehicle 1 and when it is vehicle 2, the percentage of "fatalsn is 

three times higher when tractor-trailers are coded as vehicle 2. 

The difference is 48 (0.5% of 9,234) versus 102 (1.5% of 6,909). 

Based on the fact that vehicle 1 should be coded to the driver most 

heavily contributing to the accident, it appears that large trucks 

are at fault in a disproportionately low percentage of fatals. 
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It does not appear that previous accident experience is an 

indicator of future heavy truck accident involvement. For their 

part, previous citation experience and driver age may be predictors. 

This tends to add some credibility to the value of the "point 

system" of driver 1 i cense revocation and the merits of issuing 

citations in general. However, the practice of insurance companies 

setting rates based on past accidents as predictors has an extremely 

weak foundation according to this research. 

The research objectives have been substantially achieved. The 

stated purpose of this dissertation was to summarize and analyze the 

relevant data, document government policy in response to the issues, 

and isolate areas in which further research is needed. Further, 

this research has shown that previous accident experience should not 

be used as a predictor of future accident involvement in commercial 
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vehicles. Because age and citations were the only possible 

predictors found, the results did not support exhaustive model­

building efforts. 

138 

There is considerable consistency between the findings in this 

study and the previous research discussed in the literature chapter. 

The need for more accurate measures of exposure is widely 

acknowledged. The low predictive accuracy of past models was 

confirmed in the current research. Accident proneness was not 

thoroughly researched here, but the distribution of accident data 

would tend to support the contention that if accident proneness does 

exist, it accounts for a very small fraction of accidents. This was 

suggested by Forbes (1939) more than 50 years ago. 

The most recent major effort found in the 1 i terature review 

with objectives and methodology similar to those of the present 

study is the analysis conducted by Geissinger et al. (1986) at the 

University of North Carol ina Highway Safety Research Center. They 

used data from North Carolina and Washington. They found that there 

was a relationship between the driver's record in his or her private 

vehicle and that incurred in employment-related driving. The prior 

record in the commercial vehicle was a better predictor. These 

predictors were better than simply using age or mileage driven. 

However, the authors concluded that the relationships established 

generally will not 1 ead to the i dent i fi cation of 1 arge groups of 

drivers having a high likelihood of poor commercial driving. 
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Further, the authors admitted to questions of reliability due to 

incomplete data and lack of good exposure information. 
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The findings here somewhat contradict those from the Geissinger 

et al. (1986) study. Previous accident experience was not found to 

be a predictor, and citations and age now appear to be predictors. 

Previous accident experience in a tractor-trailer was no different 

for the violator group than for the innocent victims. On the whole, 

accidents were shown to be more of a random event than predictable 

by any criterion other than chance. 

The key element that separates this effort from previous 

studies is the use of induced exposure or innocent victim concepts 

in the truck accident analysis process. Verification for using this 

surrogate technique will not be complete and the results herein will 

probably not be fully accepted until a survey confirms this measure 

of exposure. The writer has proposed this to the MOOT, and included 

the research topic in a recent Request for Proposals to major 

Michigan universities. (The Research Problem Statement is included 

in Appendix D.) Although rather straightforward now that the 

violators and innocent victims have been defined, this effort is 

beyond the scope of this dissertation. Brief questionnaires in 

letter or post card form can be sent to both violators and innocent 

victims without endangering the confidentiality of the data. All 

that is required is that a reasonable sample of the questionnaires 

be returned and the responses sorted by group. It is desirable to 

know the approximate mileage driven in a tractor-trailer and other 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

vehicles for the years 1982 through 1989. The exposure question 

will then be answered. 

The questionnaire could be expanded to ask questions about when 

and how much training was obtained and about the driver's experience 

with specific types of heavy trucks. 
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The methodo 1 ogy emp 1 oyed in this research a 11 ows the MOOT to 

continue to add data to evaluate the conclusions reached here. The 

1986-1987 samples of violators and innocent victims should remain 

relatively stable for the next several years, thus enabling the MOOT 

continually to add data each year as they become available. This 

approach permits a fl exi bl e research design that incorporates the 

more conventional methods of establishing a base condition. It also 

allows the researcher to look forward and make predictions rather 

than merely looking backward as was done in this research. If the 

violator and innocent victim samples had been selected based on 

1982-1983 data, the samples would likely have been of less validity 

for future research because fewer of the se 1 ected drivers would 

actually have the expected exposure due to consi de rations such as 

retirement. 

Regardless of the arguments made for an acceptable surrogate 

for the actua1 measured miles driven by the groups compared here, 

there will always be questions as to the true differences in rates 

between the violators and the innocent victims unless a validation 

survey is conducted. 
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Recommendations 

A driver response survey is needed. The resulting exposure 

data are vital to future MOOT truck safety research efforts. 

Exposure information from a sample of violators, innocent victims, 

and drivers in neither group could now be used to test the arguments 
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in this research. Furthermore, if the exposure issue can be 

resolved, a number of important comparisons can be made to provide 

the data needed for a truly effective heavy truck policy. Such 

comparisons include vehicle type, roadway type and condition, route, 

driver attributes, number of violations, and previous accident 

experience. The MOOT would benefit greatly from the additional 

explanatory power that researchers waul d possess if only the 

exposure question can be resolved. 

Based on the accident data generated in this study, further 

research is needed to determine answers to the following questions. 

Do truck drivers fai 1 to compensate for the poor stopping 

characteristics of large trucks and allow more headway where needed? 

Should the rear ends of trailers have clearer definition or improved 

brake-light systems to reduce the incidence of rear-end collisions? 

The accident data also show that more research is needed on the 

true effect of the vehicle inspection program. 

In response to the conclusion of an earlier study by AAA 

Michigan (1986) that large trucks are at fault in a 

disproportionately low number of fatal accidents, more research is 
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needed to determine whether this is, in fact, true. Or, instead, is 

it that the policing agencies tend to assign fault to the small 

vehicle in the accident, whose driver is the fatality in nearly all 

collisions of this type? Only five of the fatalities in the 2-year 

period studied here were in large trucks. 
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The value of merging driver records into the MIDAS system has 

been demonstrated here. The MOOT should resurrect the long-dormant 

MIDAS expansion project in order to include this valuable component. 

Additional research efforts to define the accident distribution 

are warranted. Although the data do not fit a Poisson distribution 

well, it appears that by using the variance and the mean in the 

equation to estimate proportions, an accurate predictive formula for 

the number of drivers having a given number of accidents holds 

promise. The data will likely fit a negative-binomial distribution. 

This data base can also be used to evaluate the effect of the 

Commercial Motor Vehicle Act of 1986. According to the Michigan 

Department of State (1989}, the goals of the federal law are to: 

Provide uniform commercial licenses nationwide; prevent drivers 
from having multiple licenses; improve driver testing, both 
written and road testing; ensure driver fitness through minimum 
physical standards; and impose strong penalties for poor 
performance and alcohol and drug abuse. {p. l} 

The research base in this dissertation is therefore timely, and 

the exposure validation, if conducted soon, will also fit well into 

the schedule for evaluating the Act. 

The Commercial Motor Vehicle Act was signed on October 27, 

1986, while the single license rule went into effect on July 1, 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

1987. However, Michigan did not begin commercial driver license 

testing and licensing in compliance until October 1, 1989. All 

drivers will be tested by April 1, 1992. Complete state compliance 

is expected by September 30, 1993. Because a considerable amount of 

"grandfathering" is expected in the skills test area {as much as 95% 

by some estimates), a very detailed and complete research design is 

needed to evaluate effect. 
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Although the law applies to vehicles over 26,000 pounds and 

trailers over 10,000 pounds, the tractor-trailer data included in 

this dissertation should prove useful in evaluating the effect on 

this important segment of the population and in guiding future 

policy decisions. 

This study has provided a rigorous attempt at predicting 

tractor-trailer accidents in Michigan. Even with 7 years of data, a 

carefully prepared research design, and the computing power of a 

massive state-of-the-art computer, correlations and predictive 

equations could not be generated. This leads to a final 

recommendation. To make optimum use of the analysis tools described 

here, more accurate data must be captured. Only then can po 1 icy 

analysts pro vi de decision makers with the cri t i ca 1 facts that are 

needed to enact rational, equitable, and responsible heavy truck 

safety policies and thus assure the safest possible surface 

transportation system for all the motorists of Michigan. 
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Appendix A 

Tape File Layout 
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Posting Date (Julian) 

Filler 

CODED FIEl.Il: X • STA~"DARD CODE 

DP-41A 
Revised 3/ 7 9 

Y • SPECIAL CODE (attached) 

I 

I 

I 

i 
I 

1 5 

6 l 

7 ! 6 

l3 5 

18 6 

24 5 

29 6 

35 5 

40 5 

45 4 

I 

I 
I 

!x ' I 
: 0048H 

x: I I 
! 

! ! xl ' MMDDYY I 
I X I ! I I 

I i 

I 
I I 

I 

. X• I MMDDYY I 
lx 

I I I I 
I 

I I x\ i MMDDYY 

I X; 
I 1 I 
I I 

I 
I 

! xi YYDDD 
' I 

I I \.Blank I X 
I ! T 
I ! 

i I 
l I I 

I I 

: I i I I i 

I : 
I 

i I 
I 

! I 
i 
I 

I 1 

I 
I 

-

I 
I 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

! 

I 

MICHIGAN DEPARTMENT OF STATE 
DA!A PROCESSING CENTER 

149 

T A P ~ F I L E L A Y 0 U T (continued) 

l'ACE 5 of _}.1__ LAYOUT NUMBER:_-;:D:;,;R::;l=,20;:,;T:...., ___ _ 
FIL! ~~:.~--~MD~R~Ma~s~te~r~---------------------------
PREP AREll BY :_--'J::-=-. ..:P..:i~x::l.=ev.::...._ ____ _ 

DATE li7I78l 

RE~RD NAME: __ P"-'r::.:e::.:v'-"i"'o"'u.2.s-'N::.:am=e:...!::Cor!.....!·A~l::i~as~------------ SIZE:_,;.7~8 -------'-----

FIELD NAME 

Record Count & Identification 

Indicator 

Previous Name or Alias (Fir, Mid, Last) 

Name Char Count 

Old Drivers License Number 

Old Birthdate 

Microfilm fJ 

Posting Date (Julian) 

Filler 

CODED FIZLD: X • STA.'IDARD CODE 

DP-4lA 
Revbec 3/79 

Y • SPECIAL CODE (attached) 

START 
POS 

l 

6 

7 

43 

45 

I 58 

64 

69 

I 74 

I 

1 

LENGTH \ CLASS CODED ! FORMAT I CON 
I AN N.A FIELD I VALUE 

!x ; ' .J/ 

5 : : joo78K 
; ! I i l x· I, 

! X I I 
; 

I I 36 i 
I 

I lx I I 
2 ! i 

13 X I ! I i ! 

I ! ! MMDDYY I 6 x: 
i X I 

I I 
5 I 

I 

I 
I I 

: YYDDD I 5 I ! x: I 

I 

5 !X Blank 
I 

I i I 

I ! 
I 

I i 
I I I I I 

I ; I 

i I I 
I 

I I I 
: i I 

I I 
I I 

I I I 

I 

I 
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MICHIGAN DEPARTMENT OF STATE 
DATA PROCESSING CENTER 

150 

T A. P E I' I L E L A Y 0 U T (continued) 

LAYOUT NUMBER: DR120T 
FILE NAME: MDR Master 

PAGE 6 of _g __ 
OATE ll7i781 

PREPARED BY: J piylgy 
RE~RD ~~: Snecial Restriction SIZE:......::S,;;,4 _____ _ 

FIELD NA.~ START LENGTH I CLASS CODED I FOR!'IAT I cON" 
POS I ANi N .A FIELD I VALUE 

Record Count .. Identification 1 5 !x ; i 0054L --
Indicator 6 1 x: ! 

I 
I i 

Restriction Codes (6.2-posit. codes) 7 ! 12 [X! i X ; I 

Restriction Description 19 28 I X I I 
! 

Description Char Count 47 2 ! x: 
(Julian) 49 5 

! I TIDDD Posting Date X• I 
I I 

Filler 54 1 I I !x I Blank 

I I i ! I 
I I 

! 
i 
i i 

I I I 

I '. 

I \ : 
I ' 

I I I 
I ' I 

i I I 
I I 

I I \ 

i 
I ! I 

' I 
I 

i 
I 

! 
I 

I 

CODED l'IELil: X • STANDARD CODE 
Y • SPECIAL CODE (attached) 

CP-41A 
Reviud 3/79 
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MICHIGAN DEPARTMENT OF STATE 
DATA PROCESSING CENTER 

T A P E F I L E L A Y 0 U T (continued) 

LAYOUT NUMBER:_,;:;DR1~2:.:,0,:.T~~---
FILE NAME: MDR Master 
PREPARED B~Y~:----~J~.~Pi1Fx~l~e~y~-------------------------------

PAGE 7 of ll 
DATE--mS/8_3 __ . 

RECORD NAME: ____ ~C~o~nv~1~c~t~1~on~------------------------------- SIZE 66 

FIELD NAME START LENGTH CLASS CODED I FORMAT POS ANI NIA FIELD 

Record Count C. Identification l 5 X 

Indicator (Purge) 6 1 X 

Conviction Date 7 I 6 X IMMDDYY 

Arrest Date 13 6 X MMDDYY 

Microfilm !J 19 5 X 

Court 24 20 X 

Court Code (If present) 44 3 X X 

Court Char Count (If no court code) 47 2 X 

Type of Court Code 49 1 X X 

Offense Code (2N + li! or A for Attecpted) so 3 X X 

Speed (Going for 3/L:i.::lit for 2) 53 5 xl 
Same Incident/Late Reed/Bond Forfeiture 58 1 X X 

Type of Vehicle 59 2 X X 

Posting Date (Julian) 61 5 X YYDDD 

Print Tape New Indicator 66 1 X 

I 

I 
CODED FIELD: X ~ STANDARD CODE 

Y ~ SPECIAL CODE (attached) 
DP-4lA 
Revised 3/15/82 

151 

CON 
VALUE 

0065M 

I 

I 
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MICHIGA.._ DEPARTMENT OF STATE 
DATA PROCESSING CE~~ER 

T A P E F I L E L A Y 0 U T (continued) 

LAYOUT NUMBER:_,:,DR1~27,0,.:.T~c::---- PAGE 8 of 11 
FlLE NAME: MDR Master 
PREPARED B~Y~:-~Jr.~Pix~lr.e~y~------------------------

DATE~/83 __ _ 

RECORD NAME :_......;F::..:A.:.:C~/_,_F~CJ~/,_,F:..>C:.:.P..:.V_Re=c:.::o~r.::.d ________________ _ SIZE 84 

FIELD NA.'!E START 
LENGTH\ 

CLASS CODED~ FOR.!1AT POS A.'i[ NIA FIELD 

Record Count & Identification l 5 x\ I 
Indicator 6 1 x! I 
Suspension Date 7 6 X I ~DYY I 

Arrest Date 13 6 X 1MDDYY 

Court Date or Court File Number * 19 7 X I I 
I Suspension Microfilm II I I 

I 

26 5 X i 
I I 

! Termination Microfilm ij 31 5 X' I I 

Court 36 20 X I I I 
Court Code (If present) 56 3 ! xl I X I 

Court Char Count (If no court code) 59 2 i X I 
I I I 

j Type of Court Code 61 1 
! ! X lx I 

I I 

Offense Code (2N + l'P or A for Att~pted) 62 3 x\ lx 
Speed (Going for 3/Lil::it for 2) I 65 5 I X I 
Termination Date i'O 6 X I ~DYY 

FAC or FCJ Code 76 1 I jxl lx I 
Posting Date (Julian) 77 5 I !x ITDDD 

! 

Filler 82 3 I X 

I I 
I I 

* Court Date_ "'ill have "*" 1" nosition 1 fn llowerl "'~nJy, I I 
If not "*", field "'ill be 7 position court file n .nnber. 

I I I I 
CODED FIELD: X = ST~IDARD CODE 

Y = SPECIAL CODE (attached) 
DP-41A 
Revised 3/15/82 

152 

CON 
VALUE 

0084~ 

I 

! 
r 

I 
' 

I 
I 

I 

Blank 

I \ I 
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MICHIGA.~ DEPARTMENT OF STA!E 
DATA PROCESSING CEh7ER 

! A P E F I L E L A Y 0 U T (continued) 

LAYOUT NUMBER:_....;D::::;Rl~2;;,0.;.T....,....,~-- PAGE 9 of _U:.._:_ 
DATE --ri7I7Bl FILE WL~::=-----~MD~R~Ma~s~t~e~r ______________________ __ 

PREPARED BY:_~I...._..~;P...,Uc""""'l g...,y'-----

RE~ORD NAME: _ _Aw~:l.L------------- SIZE:_6_6 ___ ;__ __ 

STAAT LENGTH I CLASS CODED: FORMAT I CIJN FI!!.D NAME 
POS I AN1 N .A FIELD · . VALUE 

Record Count & Identification l 5 !x ! i 00665 ; 

Indicator 6 l x :. r 
: ! I 

Accident Date 7 I 6 I lx : HMDDYY I 
Counts (Vehicles, Injured, Killed) 13 6 lx I I 

I 

I 
I ' 

Report Number 19 6 X! I I 

Police Department 25 24 X i I 

Department Code (If present) 49 3 lx ! ! I I X ~ 

Department Char Count (If no dept code) 52 2 I lx! l 
I 

Coded Ite::1s x! 
i 

54 8 
\ X 

I lx I YYDDD 
I 

Posting Date (Julian) 62 5 I 
I l 

\ I ; 

I I i i i I I 

I i I : 
I 

I I i 
I I 

: 
I ; 

I t i I 
I I I 

I 
I 

I 
I 
I 

I I 
CODED FIELD: X • STA~'DARD CODE 

Y • SPECIAL CODE (att~ched) 
DP-41A 
Reviud 3/79 

I 
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l11CHIGAN DEPARTMENT OF STATE 
DATA PROCESSING CENTER 

T A P E F I L E L A Y 0 U T 

LAYOUT NUMBER :---=D~RlO:C2,.,0:..:T,_ ____ _ 
FILE NAME: MDR Master 
PREPARED BY: J. Pixley 
RECORD N~~=--~A=c~t~io~n~--------------------------

(continued) 

PAGE 10 of 11 
DAT£3/28!83 __ _ 

SIZE~~-------

FIELD N~'lE START 
LENGTH CLASS CODED I FOR.'lAT I POS ANI N A FIELD 

Record Count & Identification 1 5 X 

Indicator (Purge) 6 I 1 X 

Occurrance Date (A-date) 7 6 X IMMDDYY I 

Action-Type Code 13 4 XI X I 
Microfilm {) 17 5 X I 
From Date (B-date) 22 6 X MMDDYY 

Thru Date (C-date) 28 6 X MMDDYY 

Reason Codes 34 12 X lx I 
£-field (App fl, FR Case #, Court, Points)* 46 10 X I I 

Lifted Date (D-date) 56 6 [x I MMDDYY 

Original Action Date (F-date) 62 6 X MMDDYY 

G-field (~~alyst**, Hearing Off. ot; Judge** ) 68 14 X I lx 
Posting Date (Julian) 82 5 X I YYDDD 

Print Tape New Indicator 87 1 X 

Filler 88 3 [x I 

* On Referrals and Warning Letters, pos. · -3 cant ain clajs c d if 12+ p ints; 
9-10 contain points at time of action. 

** pos. 1-2 contain county; 3-6 contain an< lyst; j-l:S con tfin al oh 1 rele ra1; '7 c 
passed or failed road test; 10 contains points conside ed. 

***pas. 1-4 contain county & hearing office r or jl dge, 5- copt iinJprev~o s action 
7-8 contain previous action reason; 9-1( conta [n_ secon pr!:v ou~ actior reason; 
cpntains previous DI/DLAD code. I 

I I 
CODED FIELD: X ST&~ARD CODE 

Y SPECIAL CODE (attached) 
DP-41A 
Revised 3/15/82 

154 

CO !'I 
VALUE 

0090V 

I 

I 

! 
Blank I 

ntains 

type; 
11 

\ 
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! 

MICHIG~~ DEPAR~NT OF S!ATE 
DATA PROCESSING C~~ER 

T A P E F I L E t A Y 0 U T (continued) 

LAYOUT NIJMJIER: DR120T PAGE 11 oC 11 
FILE NA.'!E: --:-:MD=R=-:Ma..,.-s..,.t_e_r __ _ DATE -rr?l781 
PREPARED BY: J. Pix1ev 

155 

RE~ORD NAME: Action Description SIZE:_4-'8 _____ _ 

FI!:.u> NA.'!E STA.'q,T LENGTH I CUSS · CODED ' FOR.'!AT I CON 
POS 1 Al., N A FIELD I VALtrE 

Record Count & Identification 1 5 !xj : i 0048W 

Indicator 6 1 X' ! I I I 

!x! 
I 

I Action Description * 7 I 32 I : 
I 

I x! i I 
Description Char Count 39 2 I I 

Count (D of Action Desc Records) 41 2 
I I I ! . XI I 

I 
I 

! ! 
Posting Date (Julian) 43 5 I xl YYDDD i 

i I i : I 
Filler 48 1 ,X I I Blank 

I I i I 
I 

I I I 
I I ! -j 

I 

! I I I 

I I i 
I 

I '• 

* Description Record 02 may contain up to l 
I ' _1 ' 

I tl.lO-p psitionl nu;net'i<; reasonlcodes. 
--~ 

i i 
I 

! I I i I 

I I : I I ! I 
I 

I I ; 
I 

I 

! I 
I I I ! I I I I 

I 

I 
I 
I 

I I I 
i I 

I 

l I 
! 

I i 

l 
I I 

I I I I I 

I I 
COOED FIELD: X • S!A.~ARD CODE 

Y • SPECIAL CODE (attached) 
llP-4lA 
Reviud 3/79 
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SPSS BATCH SYSTEM 

BURROUGHS LARGE SYSTEMS SPSS RELEASE 8. 0. LEVEL 728.02.23. 24.00 

DEFAULT SPACE ALLOCATION •• 
~ORKSPACE 17500 WOROS 
<RANSPACE 2500 WOROS 

1 PAGESIZE 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

RUN NAME 
COMMENT 
co;.u.cENT 
COMMENT 
COMMENT 
COMMENT 
COMMENT 
COMMENT 
COMMENT 
COMMENT 
CO~MENT 

COMMENT 
COMMENT 
COMMENT 
COMMENT 
COMMENT 
COMMENT 

ZO COMMENT 
21 FILE NAME 

ALLOWS FOR .• 50 TRANSFORMATIONS 
400 RECOCE VALUES + LAG VARIABLES 
600 IF/COMPUTE OPERATIONS 

so 

CREATION OF SPSS SYSTEMS FILE FROM ACCIOENT MASTER 

This SPSS Oat:o File will cr-eate :o "Systems" File of the 
252-Charac:ter Trunk 11 ne AcCldent Master* The Systems f t 1 e 
ts to t:>e s:oved, for use tn later SPSS runs. 

Only limited data for Ver.tc:le 3 :are used. in order to fit 
the full tn.mkllne system into one file. 

A11 V~:"'t~~le and V~luc 1~~cl:: .:H""C retatncd tn tne Systems 
f 11e. 

Donald Y. Mer-e~r 

Rev; Sed. O~M 

Rev i sed • O~M 

ACCM87 

August 28. 1986 
Se!'>temoer 11. 1987 

~une 23. 1988 

22 
23 
24 
25 

VARIABLE LIST CIST, CS. l4P. AREA TYPE. AREACOCE. WEEKDAY. HOUR. MONTH. 
CAY. YEAR, COUNTY, CITY, RTECLASS, RTENUM, ~EATHER, 
LIGHTING, SURFACE, DEFECT, AIN.J. BIN~. CIN.J. TCONTROI... 
SPCl.TAG, ACCTYPE. NUMVEH, POPULATN. O!N.J. 26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

INPUT FORMAT 

V1SUB. V11o1AKE. V1AGE. VIRES. V1SEX. V1IN.J. V1!NT. V1HAZACT. 
V1CIRC'.JI4. VWISOBS. V10IR. V10R!NK. V10B~HIT. 
V1STUATN. V1TYPE. V1U4PACT, V1CONC. V1TRAILR. 
UNIT1. V1TRUCK, 
V2SUB. V21o1AKE. V2AGE. V2RES. V2SEX. V2INJ. '12 !NT. V2HAZACT. 
V2CIRC'.JM. V2VISOBS. V2DIR. V2DRINK. V20BJHIT. 
V2STUATN. V2TYPE. V2IMPACT. V2CONC. V2TRAI LR. 
UNI72. V2TRUCK. 
VJSUB. V3IN~. VJHAZACT. V:lTYPE. VJTRAILR. UNI73. V3TRUCK. 
SEVERI7Y. FATALS. TOTIN.J. TOTOCC. ACCI..OC. POLICE 

FIXED (F2.0. F5.0, FS.J. FLO. F2.0. FLO. 6F2.0. 
F1.0. F3.0. 7F1.0. X.2F2.0. F3.0. 4X.F2.0. 2X.F1.0. 7EJ. 
F2.0. 2(3F2.0. 3F1.0. 3F2.D.X. 3F 1.0. F2. 0, F1 .0. F2.0. SF 1. Ol. 
T 143. F2.0. T151. F1.0. T154. F2. 0. T165, F2.0. T169. JF 1. 0. 
T181.F4.0,T181, 2F2.0. X,F2.0.F1.0. T252.F1.0l 

ACCORDING TO YOUR INPUT FORMAT. VARIABLES ARE TO BE READ AS FOLl.OWS 

VARIABLE FORMAT RECORD COLUMNS 

156 
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CREATION OF SI>SS SYSTEMS FILE FROM ACCIDENT MASTER 

DIST F 2. 0 1- 2 
cs F 5. 0 3- 7 
MP F 5. 3 8- 12 
AREA TYPE F 1. 0 13- 13 
AREACCOE F 2. 0 14• 15 
WEEKDAY F 1. 0 16- 16 
HOUR F 2. 0 17- 18 
MONTH F 2. 0 19- 20 
CAY F 2. 0 21- 22 
YEAR F 2. 0 23- 24 
c:t)UNTY F 2. 0 25- 26 
CITY F 2. 0 27- 28 
RTECLASS F 1. 0 29- 29 
RTENUM F :l. 0 30• J2 
WEATHER F 1. 0 33- 33 
LIGHTING F 1. 0 34- 34 
SURFACE F 1. 0 35- 35 
DEFECT F 1. 0 36- 36 
AIN.J F 1. 0 37- 37 
B!N.J F 1. 0 38- 38 
C!N.J F 1. 0 39- 39 
TCCNTROL F 2. 0 41- 42 
SPCLTAG F 2. 0 o&3- 44 
ACCTYPE F 3. 0 45- 47 
NUMVEH F 2. 0 52- 53 
POPULATN F 1. 0 56- 56 
O!N.J F 2. 0 83- 84 
V1SUB F 2. 0 85- 86 
V1MAKE F 2. 0 87- 88 
V1AGE F 2. 0 as- 90 
V1RES F 1. 0 91- 91 
V1SEX F 1. 0 92- 92 
V1;N.J F 1. 0 93- 93 
V1!NT F 2. 0 94- 95 
V1HAZACT F 2. 0 96- 97 
V1CIRCUM F 2. 0 98- 99 
VWISOBS F 1. 0 101- 101 
V10IR F 1. 0 102- 102 
V10RINK F 1. 0 103- 103 
V10B..SH!T F 2. 0 104- 105 
V1STUATN F 1. 0 106- 106 
V1TYPE F 2. 0 107- 108 
V1!MPACT f 1. 0 109- 109 
V1CCNO F 1. 0 110- 110 
V1TRAIL.R F 1. 0 11 1- 111 
UNIT1 F 1. 0 112- 112 
V1TRUCK f 1. 0 113- 113 
V2SUB F 2. 0 114- 115 
V2MAKE F 2. 0 116- 117 
V2AGE f 2. 0 118- 119 
V2RES f 1. 0 120- 120 
V2SEX F 1. 0 121- 121 
V2IN.J F 1. 0 122- 122 
V2INT F 2. 0 123- 124 
V2HAZACT f 2. 0 125- 126 
V2CIRCUM f 2. 0 127- 128 
V2VISOBS f 1. 0 130- 130 
V20IR f 1. 0 131- 131 
V20RINK F 1. 0 132- 132 
V206.JH!T f 2. 0 133- 13o& 
V2STUATN ; 1. 0 135- 135 
V2TYPE F 2. 0 136- 137 
V2IMPACT F 1. 0 138- 138 
V2CCNO 1. 0 '!39- 139 
V2TRAILR F 1. 0 140- 14Q 
UNIT2 F .. 0 141- 141 
V2TRUCK F 1. 0 142- 142 
V3SUB F 2. 0 143- 144 
V3IN.J F 1. 0 151- 151 
V3MAZACT F 2. 0 154- 155 
V3TYPE F 2. 0 165- 166 
V3TRAILR F 1. 0 169- 169 
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CREATION OF SF'SS SYSTEMS FILE FROM ACCIDENT MASTER 

ACCORDING TO YOUR INPUT FORMAT. VARIABLES ARE TO BE REAO AS FOLLOWS 

VARIABLE FORMAT REC:ORO C:OLUJINS 

UN In F ,_ 0 170- 170 
V~TRUCK F 1. 0 171- 171 
SEVERITY F 4. 0 181- 184 
FATALS F 2. 0 181- 182 
TOTIN..J F 2. 0 183- 184 
TOTOCC F 2. 0 186- 187 
ACCLOC F 1. 0 188- 188 
POLICE F ,_ 0 252- 252 

THE INPUT FORMAT PROVIDES FOR 80 VARIABLES. 80 WILL BE REAO 
IT PROVIDES FOR 1 RECORDS ( 'CARDS' l PER CASE. A MAXIMUM OF 252 'COLUMNS' ARE USEO ON A REC:ORO. 

44 VAR LABELS 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
sa 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
so 
81 
82 
83 
54 
85 
86 
87 
88 
89 
90 
91 
S2 
93 
"94 

95 
96 
97 
98 
99 

100 
101 
102 
103 

OIST 01Stl"1ct I 
C:S Contl"Cl Section I 
COUNTY S t;;ate Po 1 ice County Cede I 
RTEC:LASS Route Class I 
RTENUM Route NUmOel" I 
DEFECT Road Defect I 
AIN..J No. of A [Inc;;apacit;;ating] Injur1es I 
BIN..J No. of B [Non-Incapacitating] Injurtes 
CIN.J No. of C (Posslt>le] Injul"tes I 
TC:ONTROL Traff 1 c Contro 1 I 
SPCLTAG SpecL•l T~g I 
ACCTYPE Ac::ident Type I 
NUMVEH Nun'Oel" of Ventcles Involved 
POPULATN Population I 
OIN,J No. of Umnjul"ed Per-sons 
ACCTYPE Accident Type I 
'11SUB Ventcle 1 Type SuOSCl"!pt 
V111AKE Venicle 1 Make I 
'11AGE Or-ivel" 1 Age I 
VIRES Drivel" Residence I 
V1SEX Dr-iVel" Sex I 
V1IN.J Dr-ivel" Oegr-ee of Injul"y 
V1INT Or-ivel" Intent I 
V1HAZACT Oriver Ha.zar"'dous Act1 on 
V1CIRCUM Vehicle 1 Ccntr1but;ng Circumstance 
V1VISOBS Ct"'1Ver 1 Visual Cbstn.zct1Cin I 
V10IR Vel"!tcle 1 D1~t1on of Tr-avel I 
V10KINK Oriver 1 OrH"'iu ng\Orugs Usage I 
V10B.JHIT Vel"!icle 1 Object Hit I 
V1STUATN Vehicle Situation I 
V1TVPE Velllcle T)'l>e I 
V1IMPACT Venicle Potnt of Impact 
V1CONO Vehicle Condition I 
V1TRAI~R ventcl!! 1 Tr-ailer- 1 
UNITt Tr-affic Unit 1 Type I 
\11TRUC< Vehicle 1 Tl"Ud< Type Code/ 
\12SUB Ventcle 2 Type SUbscr-ipt I 
V2MAKE Venicle 2 Make I 
V2AGE Or- i vel" 2 Age I 
V2RES Or- i ver- 2 Res i denc:e 
V2SEX Or- i ver 2 Sex I 
\12IN.J Dr-Iver 2 Oegr-ee Of Injury 
V2INT Cr-t vel" 2 Intent I 
V2HA2ACT Cr-ivel" 2 Hazal"dous Action I 
V2CIRC:U!C Venicle 2 Contr-ibuting Cir-cumstance 
"112VlSOBS Ol"!Vel" 2 Vlsu:>.l Ot>str-uction I 
V2CIR Vehicle 2 Oi!"eCtion of Tr-avel 1 
V2CRINK Cr-t vel" 2 Dl"i nk i ng\Cr-ugs Usage I 
V20B.JHIT Vellic:le 2 Object Htt I 
V2STUATN V~icle 2 Sttu:tt!~ I 
V2TYPE Vehicle 2 T)'l>e I 
V2IMPACT Vel"licl e 2 Po1 nt of I~act 
V2c:JNO Venicle 2 Condit!cn 1 
V2TRAIL.R Vehicle 2 Tl"aller- / 
UNIT2 Traff I c un; t 2 T)'l>e I 
V2TRUCK Vent c 1 e 2 TI"UCX T)'l>e Code/ 
V3SUB Vehicle 3 Type Sut>scr-ipt I 
V3IN.J Or-lvel" 3 Deg~ of Injury I 
V3HA2ACT · Dl"i Vel" 3 lla.Z:>.l"ddUs A<:"t I on I 
V3TYPE Vehicle 3 Type I 
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CREATION OF SPSS SYSTEMS FILE FROM ACCIDENT MASTER 

104 
105 
106 
107 
108 
109 
110 ,,, 
112 
I 13 VALUE LABELS 
114 
liS 
116 
, 17 
118 VALUE LABELS 
119 VALUE LABELS 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
ISO 
151 
152 VALUE LABELS 
153 
154 VALUE LABELS 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 VALUE LABELS 
165 
166 
167 
168 VALUE LABELS 
169 
170 
171 
172 
17:3 
174 
175 
176 
177 
178 
179 
180 
181 

V3TRAILR Vel'llele 3 T~:a1 le~ I 
UNIT3 T~:affie Unit 3 Type I 
V3TRUO< Vel'liele 3 TMJd< Type COde/ 
FATALS Nu~~ of Pe~sons Ki lied I 
TOTINu Number of Non-Fatal Injured Persons I 
TOTOCC Numl:ler of Persons in Ac:cldent 1 
ACCLOC Loe;at ion of Ace 1 dent I 
POLICE Agency Investigating Accident I 

OIST ( 1) Crystal Falls ( 2) N!Nt>erry 
(3) ~di11ac (4) Alpena 
15 l Grand Rapt ds ( 6) Sagi nau 
(7) Kalamzzoo (8) .Jad<son 
I 9 l Metro 

AREATYPE (I)I'Change Area (2liSeetton Area (3)Mtdblock/ 
AREACOOE 1001 No ~:In Isect (01) <100' N I'Sect 

1021 <100' NE I'Sect (03) <100' E I'Sect 
104) <100' SE I'Sect lOS! <100' S I'Sect 
106) On oec1 :<100' sw (07) On Aecl :<100' w 
I 08) < 100' NW I ' Sect 
I 10) Exit to C-0 Road ( 15 l Entr fnn C-0 Road 
121) Off R'""" t' Main ( 22 l Off Ramp Bet'Jeen 
123) Off Ratl!!l • X·Rd (24) On Ramp " X•Rd 
12S l On Ra~ Betveen ( 25) On Ramp <P Ma 1 n 
131) Off Loop GO Main (32) Off Loop 81!\Jteen 
133) Off Loop <I' X·Rd (34) On Loop <I' X·Rd 
135 l On Loop Betveen ( 36) On Loop <1> M;11 n 
(~1) Extt LV Main (42) Exit •• On Ram;> 
I 43) Exit -- Ent X-Rd ( 44) Entr •• Lv X·Rd 
I 45 l Entr •• On Ramp ( 46) Entr -- Ent Ma 1 n 
147) Exit to RestArea (48) In Res1: Area 
I 49 l En1:r frmRestArea c 50 l Ex! t to sea I es 
151 J In Scales (52) Entr ftm Scales 
I 53 l Exit to Otl'ler (54) Entr fnn Otl'ler 
(55) Witl'lin Otl'ler 
I 55 l Ccnlnrcl 0~1 vevay (57 J PI"' I vate O~i Ve\Jay 
158) Factory O~tveway (59) RR C~oss $> Grade 
160! SCI'Iool C~ivevay (61) Public Or1ve\Jay 
(7n Enter Crossovr (72) Within Crosscvr 
( n J Leave Crossovr 
(75) Left Shouldel"' (76) R1gl'lt Shoulde~ 
(78) Lt Turn Flare (79) Rt Turn Fla~e 
180) On CUt· off Cecl (81) On CUt- off 
(82) Leave Cutoff (831 Tul"'nCI'Inl il X-Rc 
1841 On Tu~n Channel (85) Tul"'nChnl S> "''"" 
(9 I l TurnLoop f' Ma1n (52) On Tu.-n L.oop 
I 93 I Tu~nL.oop f' X-Rd 
( 98 J Inte.-sctn on Ramp ( 99 I 01:ner \ Unknown 

WEEKDAY ( 1 I Sunday I 2 J Monday ( 3) Tuesday ( 4 J we<:nesday 
!Sl Thu~sday (51 F~iday (7) Saturday 1 

HOUR (01) lltcmtte· I am 102) 1 - 2 am (03) 2 • 3 am 
1 04 J 3 • 4 am ( 05) 4 - 5 -am ( 06 l 5 - 6 am 
( 07 l 6 - 7 am (OS l 7 - 8 am ( 09 J 8 - 9 a:n 
11019-lOam (11)10-11am 
( 12) 11 am • Noon 
( 13) Noon • 1 pm I I 4) 1 • 2 I'm ( 15) 2 • 3 I'm 
(16) 3-4 pm (17) 4 • 5 pm (18) 5 • 6 pm 
(19) s- 7 p01 (20) 7- s pm (2n s - 9 pm 
1221 9 ·10 pm (231 10-11 pm 
(24) 11 pm • Jhdntte 1251 Unl<nO\Jn 1 

MONTH (01) .January (02l FebMJary (03) Mal"'cn 
(04) loprt 1 (051 May (06) .June 
107) .July (OS J August (09 J Septc~el"' 
(10) Octooe~ (11) Nove~M>e.- (12) Oece!lCler I 

COUNTY (01) Aleona (02) Algel" 
(OJ) Allegan (04) Alpena 
(051 Antl"im (06) Al"'enac 
(07) Baz-aga (08) Bai"'!"Y 
1091 Bay I 101 Benz1e 
I 11 I Berrien ( 121 B~ancn 
( 131 C...lhoun ( 14) c.ass 
( 15) Cllar'levotx ( 16) Cheboygan 
(17) O'ltppewa (181 Clare 
( 19) Clinton (20) C~avford 
l21l Delta l22J Ctd(inson 
1231 Eaten 124) Enmet 
(25l Genessee (26) Glaawtn 
(27) Gogd)tc (28) Gl"':and Tl"aV81"'Se 

159 
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182 (29) Grat1 ot (30) H; llsdale 
183 (31) Houghton (32) Huron 
184 (33) Ingnam (34) Ion1a 
185 (35) Iosco (36) Iron 
186 (37) Is~ella (38) ..J.acxson 
187 (39) K~1aJU.ZOO (401 KalkaSK:I 
188 (41) kent (42) Klt\Jeenaw 
189 (43) l..ake (44) L.apeer"' 
190 (45) Leelanau (46) Lenawee 
191 (47) Livingston (48) Luce 
192 (49) Nade 1nac 150) Mac: orne 
193 (51) Want stee (52) Mar-c;uette 
194 (53) Mason (541 Mec:osta 
195 (SS) Menom1nee 1561 ~~t;dl-.nd 
196 (57) Missauxett (58! Moni"'e 
197 (59) Nonte:~lm 1601 Mont:nol""ency 
198 (61) Muskegon 1621 Nfi'Jaygo 
199 (63) Oakland 1641 Oce.ana 
200 (65) Ogemaw 1661 Ontonagon 
201 167) Osc~la 1681 Oscoda 
202 (69) Ostego (701 Ottawa 
203 (71) Presc;ue Isle 1721 Rcscorn'tlCin 
204 (73) Saginaw 1741 St. Cla1r-
205 (75) St . .Jos~" 1761 San, lac 
206 [77) S.:!'loolcr-aft 178) Shi awassee 
207 (79) Tuscola [801 Van Bu;en 
208 ( 81) Wasntenaw (821 W'ayne 
209 ( 83) Wexfo~ (86) Maoo nac Br'i dge 
210 VALUE LABELS RTECI..ASS (1) Inter"- state (2) US Route 
211 [ 3) M ~t::"'..zte ( 41 !'State BL\BS 
212 ( 5) t.;~ Busns Rcute 161 M Bus 1 ns ~cute 
213 ( 7) Co~t:or I 8 I ser-v1ce Or"'1ve 
214 ( 9) County\C I ty I 
215 VALUE l.ABEI..S WEATHER (1) Clear" \ Cloudy 121 Fog 
216 ( 3) Ra1n1ng (41 Sncw1ng 
217 ( 5) Other \ Unkno\Jn I 
218 VALUE l.ABEI..S l.!GHT:NG (1) Cay I, gn~ 121 Da .. n\Ousk 
219 ( 3) Dar-k "\St Lgnts (41 Dar-k No St l...ghts 
220 ( 5 I Unknown I 
221 VALUE I.ABEI..S SURFACE (1) Ory ( 2) llet (31 Snolol)' or Icy ( 4 I Unkr.o\.o'n 
211 VALUE LABELS DEFECT (1) None (2J O=:lstr..Jction 
223 ( 31 Loose Ma.te!"", a 1 I 4 I Ho 1 e Rut or Bump 
224 I Sl Lo10\Soft Sh I cr- 16 I Or1ft1ng Sno\J 
225 ( 7) Frosty Br1 cge I 81 51 1ppery wnen Wet 
226 19) Otl"'er \ Unl(nOI..IM I 
217 VALUE LABELS AINJ. S!N.J. C:NJ I 9 I 9 or Mere 
228 VALUE !.ABELS TCONiROL (011 None (02) Stop Sign 
229 103 I Stcp&Go S i gn;a 1 (04) Flagman\ Pollee 
230 (05 I Flasner""\Ra 11 r-t:~at::: (061 Y1eld Sign 
231 (07 I scr>col Sp""d (OS) No Pass Zone 
232 (09 I Other War-n1 ng ( 10) O~ner \ UnknO\Jn 
233 VALUE LABEI..S SPCI. iAG (01) SchOol Bus Inv. (021 Sen I Bus Assoc. 
234 (03) Scn1 Sus. Otl"''er- 104) Deer" 
23S 105 I D~r- Assoc. (06) Emer"gncy\Pur-su1 t 
236 (07) Dar,ger-. Car-go (OS l Constr. Zone 
237 (09) Traff lc Engrng ( 101 None 
238 VALUE LABEI..S ACCTYPE (0101 Over-tur-n 10201 kalil""'oad Tr-3.in 
239 (030) Pal"l<ed Car (0401 Other- Mul~iVen 
240 ( 141) Head On 1342) S i c:les.,,np-Pass 1 ng 
241 I 543 I Sldesw1 p-Meetl ng I 144) Angle. Str-a1g"~ 
242 12441 Angle. Turning (444) Angle. cr,veway 
243 (545) Lt Tur-n. Head On (645) Lt Turn. Oual 
244 (646) Rt Tur-n, Dual ( 147) Rear-End.Str-aight 
245 (345) Rear-End. l.t iur-n (346) Rearfnd. Rt Tur-n 
24(; (447) Real"'End, Crive"'Y (048) Bael<1ng 
247 (049) i'al"l<1ng 1440) Other- Dr"1veway 
248 (050) Pedestr-ian (060) Fixed Object 
249 (070) Other- Object 10801 Animal 
250 10901 Blc:ycle 11001 OtMr- Singlve" 
251 VALUE !.ABELS POPULATN 111 TO\.InSt\lp I 21 Under 1.000 
252 (31 1.000. 2.500 l4J 2. 500 - s.ooo 
253 (5) 5.000 -. 10,000 (51 10.000- 25.000 
254 (7) 25.000- so. 000 ( 81 50.000- 100.000 
255 (9) 100.000-250.000 ( 101 over 250.000 
256 VALUE l.ABEI..S V1SU8. V2SUB. VJSUB 
257 (01) Passengr- C~r 1021 Tr-uck 
258 ·(03) MtrCycle. Scoot:r (041 scncol Bus 
259 (OS) Conmen: 1 Bus (06) Fann Ec;ulpmnt 
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260 (071 Constl"'. Ec;uipmnt (08 l Various\ Unk.no-.m 
261 (091 Pecestm ( 10) Btcycle 
262 ( 11 l Other venicle I 
263 VAl.UE l.ASEl.S V1MAJ<E. V2MAKE 
264 (01) Altieri can Motc,..s (02) Buick 
265 (03) ca.d!l he (04) Chevi"'Clet 
266 !05) Chrylser (06) Dodge 
267 (07) Ford (08) llll!'ertal 
268 (091 .Jeep ( 10) l.incoln 
269 (111 Mercury ( 12) Oldsmobile 
270 ( 131 Plymouth ( 141 Pontiac 
271 (151 Volkswagen ( 16) CiMC 
272 (171 Internat t ona 1 
273 ( 19) Other Foreign (20) Other Comes tic 
274 (21 1 Chevy Truck (221 Diamond T. TNck 
275 (231 Cadge Truck (24) Federal Truck 
276 {251 Ford TI"'UCk (26) Glo4C Truck 
277 127) I 'n:atnl TI"'Uck {28) Mack Tr-uck 
278 {291 Petel"tl It Truck 1301 Reo Tr-uck 
279 I 31) White Truck 132) veep Truck 
280 140) Other Truck 
281 (41) lltrCycle (42) scr.ool Bus 
282 (43) Coalllei"'Cl Bus t44) Fann E<:JUipmnt 
283 (45) Ro;od Ccns'tr. (46) Fire Equ1pmnt 
284 (47) ..eulanc:e ( 48) Pol tee E<;u1pmnt 
285 (49) SncwM«> I 1 e (50) otr.er \ UnknoiJTl 
286 (51) Pedestrian (52) Bicycle 
287 (53) Other Vehicle (54) Mcped 
288 (61) Off-Road Rec ven. (62) Go-k.a.r't 
289 (71) lbZda 172) Nisson 
290 173) Toyota I 
291 VAl.UE l.ASELS VI AGE. V2AGE 
292 198) 98 years Ol"" oldt!!r"' I 991 Unkno~Jn 
293 VALUE LABELS VIRES, V2RES 
294 I 1 l In County 121 In State 
295 131 BOI"'demg State t4l Driver- less 
296 ( 5) Other- \ UnJ<no\Jn I 
297 VAl.UE l.ABELS V1SEX, V2SEX ( 1l Male (2) Female I 
298 VAl.UE LABELS V1INv, V2IN.J, V3INJ 
299 ( t l Fatal (21 Type A 
300 (31 Type B (41 Type c (S)Uninjur-ed 
301 VALUE LABELS V 1 INT. V2INT 
302 (01) Go Straight 
303 (02) Pass 
304 (031 cr.~nge l.anes 
305 (04) Tu...n Right 
306 (05) Tu...n l.eft 
307 (061 Make U Turn 
308 (07) Slow or- Stepping 
309 (OBI Star-ting 
310 (09 I Enter- P:artt1ng 
311 ( 10) I. eave P:artting 
312 (111 B~Cking 
313 12) s toppea on Ro:oe 
314 13) In Put'SUtt 
315 14) Avoid Object 
316 15) Avoid An1-1 
317 161 Avotd Peaestm 
318 17 I L.ost Lead 
319 18 1 Avoid Veil 
320 ( 191 Av. Ven • Angle 
321 l 20 1 Otr.er \ 1Jn1c.nown I 
322 VAl.UE L.ABELS V1HAZACT. V2KAZACT, V3HAZACT 
323 (01 1 None 
324 ( 02 1 Speed Too Fast 
325 ( 03) Speed Too SlCOJ 
326 (04) Fail To Tield 
327 (OS l WI"''ng Way 
328 1 06 l I~.-oper L.ana Use 
329 I 07 l I ~I"''pet' Turn 
330 c 08 i I~r-o;>er Bad< ing 
331 (09 l Follow Too Close 
332 ( 10 l Other- \ l.lrlknown/ 
333 VAl.UE LABELS V1CIROJII, V2Cli!CUI 
334 I 0 1 J CUlL or- Dn1gs (02) Reckless Driving 
335 1031 Ill or- Tired (041 L;cense Restr-1 ct 
336 (05 l Ot>scul"'ed Vision (06) Cefective Ec;u1p. 
337 (07 l Sh1fttng Load (08) None 
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338 
339 VALUE LABELS 
340 
341 
342 
343 VALUE LABELS 
344 
345 
346 
347 
348 
349 VALUE LABELS 
350 
351 
352 VALUE LABELS 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 VALUE LABELS 
373 
374 
375 
376 
377 
378 
379 
380 
381 VALUE LABELS 
n2 
383 
384 
385 
386 
387 VALUE LABELS 
388 
389 
390 
391 
392 
393 VALUE LABELS 
394 
395 
396 
397 VALUE LABELS 
396 
399 
400 
401 
402 VALUE LABELS 
403 
404 
405 VALUE LABELS 
406 
407 
408 VALUE LABHS 
409 
410 VALUE LABELS 
411 
412 
413 VALUE LABELS 
414 
"15 

(09) Sl<iddi ng 
VWISOBS, V2VISOBS 
( 1) Nene 
( 3 l Obstr- ~ t Sc:ene 
(5) Glar-e 
VlOIR, V:ZOIR 
( 1 I Ner-th 
(3 l East 
( 5) Scuth 
(7) west 
( 9 l Unknown I 
V10RINK, V20RINK 

(10) Other-\ UnKnown 

(2) Obstr- 1n Vehicle 
(4) Weather Obstr 
(6) Other- \ Unl<nown 

(2) Nortl'l 
( 4) South 
(6) Soutl'l 
( 8) Nor-tn 

East 
East 
West 
west 

( 1) H~d Been Or-iri<ing (2) Net 
( 3 l Unknown I 

Or-inking 

VlOB.JHIT, V20B.JHIT 
(01 l NOne 
( 02 l Guar-d Rail 
(03 l Highw~y Sign 
(04) Ut1lity Pole 
(OS l CUlver-t 
( 06 l 0 t teh or- Embank 
( 07 l Pier- or- Abutment 
(08) Br-idgt! Rail 
(09) Tr-ee 
( 10 l Hi ghwy\RR Signa 1 
( 11 l Build! ng 
( 12) Mailbox 
(13) F~ 
( 14) Island er- CUr-b 
( 1 5 l Cone Med Bar-r- t er­
( 16) Other- On·Rd Obj 
( 17) Other- Off·Rd Obj 
( 18 l Over-head Object 
( t9 l Unkno"n I 
VtSTUATN, V:ZSTUATN 
( 1 J Reocund f 1"001 GR 
(21 Thi"CUgh G'Ral 1 
( 3 J Inte MeeHan 
( 4 J Thi"Qugh Mech an 
(Sl Htt OOj postCOil 
( 6 J Thi"CUgn T I' sect 
(71 NOne 
(81 Hit and Run 1 
V 1TYPE. V2TYPE. V3TYPE 
(01) 
(03) 
(051 Van 
(07) Pickup\ P~nel 
( 09 l Tr-ud< Tr-actor 
VliMPACT, V2IIIPACT 
( 0 l Roll ever-
( 2) Right Froont 
(4) Right Rear 
(6) Left Rur 
( 8 l Left Froont 
V1CCNO. V2COND 
( 1 J Ot sao I ec Vel'licle 
( 3 l Other- Defect 

(021 
(041 
(06 I 
(081 
( 101 

(1) 
(3) 
(51 
(7) 
(9) 

Passengr-Car 

Jeep Type 
Sngl Un1 t TMJck 
Othr-\Unk\Non•Veh 

Center 
Right 
Center" 
Left 
Other- I 

Front 
Side 
Re;,:r­
Side 

(2) Punctur-e\61o~Jout 
(4) No Defect 

( 5 l Unkn<Ml \Non-Veh. I 
VtTRA:LR, V2TRAILR. V3TRAILR 
( 1 J NOne (2J Uti 1 tty Tr-ailer-
(3) Single- Bcttom (4) Oeuble- Bcttcm 
( 5) House Trailer- ( 6 J Othr-\Unk\Non-Veh 
( 71 Towed Venicle 
UNITt, UNIT2. LWIT3 
( 1 l Meter- Vel'licle ( 2 l Pedestr-n 
(31 Pedal Cycle I 
VtTRUO<, V2TRUO<, V3TRUO< 
I 11 Single Un1t 121 Single- Bottom 
I 3 I COub I e- Bottom 1 4 1 NonTMJck I 
SEVERITY 
(tlF~tal 
ACCL.OC 

( 2 )Persona 1 Injury ( 31 Pr-oper-ty Oamage 

( 1 l On Fr-ee Access 
( 31 On Limit Access 
POLICE 
( 1) State Pel ta! 
( 3 J To~msnlp Pollet! 

(2) OH Fr-ee Access 
(4) Off Ltmt Access I 

(2) County Sheriff 
(4) Ctty\VIl Pol ic:e I 

162 
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416 
417 RECODE 
418 IF 
419 IF 
420 
421 MISSING VALUES 
422 
42:3 MISSING VALUES 
424 MISSING VALUES 
425 MISSING VALUES 
426 
427 COMMENT 
428 COMMENT 
429 
430 COMPUTE 
431 IF 
4:32 IF 
4:33 IF 
434 IF 
4:35 IF 
4:36 IF 
437 COMI'UTE 
438 IF 
4:39 !F 
440 IF 
441 IF 
442 IF 
443 IF 
444 COMI'UTE 
445 IF 
446 IF 
447 IF 
448 IF 
449 IF 
450 IF 
451 

SEVERITY (0000•31 (0001 THRU 0099•2) (0100 THRU HI•1) 
(ACCTYPE EQ 0) ACCTYPE : 100 
(POPUL.ATN EQ OJ POPUL.ATN • 10 

DIST, CS. RTEC:LASS, DEFECT, TCONTROL, SPCLTAG, 
ACC!.OC, POLICE (OJ 
V1SUB TO V1TYPE, V1CONC, V1TRAI!.R (0) 
V2SUS TO V:ZTYPE, V2CONO, V2TRAI !.R ( 0 l 
V1AGE, V2AGE (0,99) 

Reset VnTRUO< var-1 al:l1 e to 1 to 4, c:apendi ng on type 
on type of ven;cle. 

V1TRUO< • 4 
(V1SUS EQ OJ 
( V1SUS EO 2 ANO V1TYPE 
I V1SUS EO 2 AND V1TYPE 
I V1SUB EQ 2 ANO V1TYPE 
I V1SUS EO 2 ANO I/1TYPE 
I I/1SUS EQ 2 ANO V1TYPE 
V2TRUO< • 4 
I V2SUB EQ OJ 
I V2SUS EQ 2 ANO V2TYPE 
I V2SUB EQ 2 AND V2TYPE 
( V2SUS EQ 2 AND V2TYPE 
( I/2SUB EQ 2 ANO V2TYPE 
( V2SUB EQ 2 AND V2TYP E 
V3TRUO< • 4 
(V3SUS EO QJ 
( V3SUS EQ 2 AND V3TYPE 
I V3SUS EQ 2 AND V3TYPE 
( 1/:JSUB EQ 2 ANO V:JTYPE 
( V3SUB EO 2 AND V:JTYPE 
I I/3SUB EO 2 ANO V3TYPE 

EO 
EO 
EO 
EO 
EQ 

EQ 
EQ 
EQ 
EQ 
EQ 

EQ 
EQ 
EQ 
EQ 
EQ 

8 ANO 
8 ANO 
9 AND 
9 AND 
9 ANO 

AND 
AND 
ANO 
ANO 
ANO 

ANO 
ANO 
ANO 
AND 
AND 

V1TRUO< • 
V1TRAI!.R NE 41 V1TRUO< 
V1TRAILR EO 41 I/1TRUO< 
V1TRAILR EQ 41 V1TRUO< 
V1TRAI!.R EO 61 V1TRUO< • 
V1TRUO< EQ 41 V1TRUO< 

V2TRUO< 
V:ZTRAILR NE 41 V2TRUO< 
V2TRAI!.R EO 41 I/2TRUCl< 
V:ZTRAILR EQ 41 V2TRUO< 
V:ZTRAILR EQ 61 V2TRUCK 
V2TRUO< EQ 41 V2TRUO< 

V3TRUO< 
V3TRAILR NE 41 V3TRUO< 
V3TRAILR EQ 41 VJTRUCl< 
V3TRAILR EQ 41 V3TRUO< 
1/:lTRAI!.R EQ 61 V3TRUO< 
V3TRUO< EO 41 V3TRUO< 

0 
1 
3 
3 , 
2 

0 

0 
1 
3 
3 
1 
2 

452 COMMENT 
453 

Reset UNITn var-ial:lle to 1 to 3, c:epenc:11ng of type of un1t. 

454 COMPUTE 
455 IF 
456 IF 
457 IF 
458 COMPUTE 
459 IF 
460 IF 
461 IF 
462 COMPUTE 
463 IF 
464 IF 
465 IF 
466 
467 INPUT MEDIUM 
468 N OF CASES 
469 
470 FREQUENCIES 
471 OPTIONS 
472 

UNIT1 : 1 
IV1SUB EQ 00) 
(V1SUB EQ 091 
( V1SUB EQ 10) 
UNIT2 • 1 
( V:ZSUS EQ 00 I 
( V2SUB EQ 09 I 
( V2SUB EQ 10 l 
UNIT3 • 1 
( V3SUB EO 00 I 
( V3SUB EQ OS I 
(V3SUB EQ 10 I 

DISK 
UNKNOWN 

UNIT1 0 
UNIT1 2 
UNIT1 3 

UNI'l'2 0 
UNIT2 • 2 
UNIT2 • 3 

UNIT3 0 
UNIT3 • 2 
UNIT3 3 

INTEGER • CIST ( 1, 9) 
3 

FREQUENCIES I'ROBLEM REQUIRES 55 WORCS OF SPACE 

473 REAO INPUT FILE 

474 
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166 

ACCIDENT LOCATION 

DEPARTMENT NAME 1"'-'-'­
AND LEIN NUMBER 

~----------------~--~ 

U:lN~ 
Enter the Department name and (3 digit) LEIN 
Number of th.e ?alice Department submitting 
this accident report. 

DEPARTMENT COMPLAINT /""*'....., Como~om• No. 

NUMBER . 

Enter the Department complaint number or other 
identifying numbers used. 

Routt! No1. 

COUNTY AND CITY OR TOWNSHIP NUMBER 

!T-o.Nvmoet Whenever a motor vehicle accident occurs near a boundary line. whether 
between two cities, townships, counties, states. or between a city and a rural 

area. the accident should be aUoc:ned to the jurisdiction in which the fust event doing damage or injury occurred. The direc· 
tion of travel of the vehicle(s) involved is immaterial; likewise, the position of the vehicle(s) after the accident is unimportant. 

If the motor vehicle accident occurs exactly on a boundary line between two political subdivisions. or if information is 
insufficient to determine where the fust event doing damage or injury occurred, refer the case to the state Safety and Traffic 
DiviSion for final decision on classific:~tion. 

COUNTY NUMBER I"""""' N"'"""' Enter the County number for the county in which the accident occurred. 

CITY OR TOWNSHIP iC.tvH·-- IT-.N-
NUMBER Lt --------L. ------~ 

Enter the City or Township number for the political iu;isdiction in 
which the accident occurred. 

DAY OF WEEK. ACCIDENT DATE AND TIME 

DAY OF WEEK ~:.;:;::;::;;;=E.,.n~t~e,...,r an .. X .. on the .Uy of the week on which the accident occurred. 

l
~tO.II:WG/0./Yr I 

Enter the date on which the acc1dent occurred. ACCIDENT DATE 

TIME \T- :::; A.M.\ Enter the time (not military) and an ~x" in the appropriate box. 
I... ----'='D'-'•.:::-"::..1·. 

OFFICIAL STREET OR HIGHWAY NAME AND ACCIDENT LOCATION MEASUREMENTS 

leN ,..,. Flout> No. llltll'wctiOt'l Rouu NOt.. 

Enter the name(s) and identifying number{s) of a street or highway whenever it !1.l5 an official name and/or number. 

Locate all accidents by measurements taken from THE POINT where the projected center lines of the intersecting roadways meet. 

a. A location .. AT" an intersection will be rare as it ONLY o=at that point where the center lines of the intersecting roadways 

meet. 

If not at an intersection. give feet or miles and tenths of miles from TiiE POINT where the center lines of the intersecting 
roadways meet. 

a. Enter an "X" on the "direction"letter indicator as needed. lf, however, the roadway runs northeast, southwest, etc., then 
enter an "X" on two !etten. 

b. When referencing divided highways always show the direction of travel of the roadw;oy involved, Le., southbound lane 1-75-

S 175; northbound lane US-23-N US23. 
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ACCIDENT CONDITIONS 

WEA,....EA I ~JCHT I AOAC S\JRFACE 

Ul O.W. OcNov Cl Rl.n CD DIY Cl S1rw1 Uo~'~ta Ill Drv al ~. lev 
I:ll Fog W Snow t:l o-n.CwM (!] O•k t:] W.C (i] Otftw 

[!] l5l CDMll'uetiOtl ZOtw 

(!l ~ ltWerr9lt~ •1 S.C.,... 

Vll'loetts 

I 

To,., No I 

Use this area to describe some of the general conditions at the time and place of the accident. 

WEATHER ~----w-~-~--.-R----~ 

lllo-.eo- I:DR<on 
[l) Fog i!JS"'OIO 

LIGHT LIGHT 

!:D Day CD StTWt L1Qf'lt1 

r:J o.-o..Ovsk III O.k 

Enter an "X" in the box next to the weather condition which is closest to the weather 
conditions at the time of the accident. 

Indicate the light condition prevailing at the time of the accident by entering an ··x·· 
on the appropriate box. If the accident occurred during the hours of darkness and the 
road was eouiDt>ed with street lights which were on, enter an "X" on the boxes for 

1.....-----------------' both "dark" and "street lights". 

ROAO suRFACE Enter an "X" on the box only for the item which applies at the tune and location of ROAD 
SURFACE Ill o.v Ill,._,,'"' the accident. When the condition is snowy or icy, it IS not necessary to cross out 

._l:l __ w.. ___ lll_"'_"" __ __. either snowy or icy. 

If surface condition contributes adversely to only one veh1de, explain in remarks. If an "X" was entered on the box for 
"Other;· then specify in the Accident Description what condition IS observed. "Other" may include: Mud. slush, loose sand or 
gravel, wet oil, etc. 

TOTAL TOTAL ~ 0 Enter total number of lanes, curb to curb Jess lepl parking lanes, occupied or not. 

-~NES I~·~ LANES ~ L~''"' .. '"'' Right or left turn flares shall be omitted when determining total lanes. If roadway is a 
:----;:-'--:----:--:-...,...,l div1ded roadway, total lanes would be the Janes that were avallable to that veh1cle. 

For example, on a four lane divided highway, enter 2 for lanes available. Enter an "X" on the appropnate box to indicate 
whether the roadway is divided or is a limited access roadway. 

CONSTRUCTION 
ZONE 

INVESTIGATED 
AT SCENE 

TOTAL NUMBER 
OF VEHICLES 

Enter an "X'' on the box marked "Y" if the locatiOn of the accident is withl.ll 
a designated or posted construction zone. Otherwise enter an "X'' in the box 
marked "N~. 

Enter an "X" in the box marked "Y'' if the accident was investigated at the 
scene. Otherwise, enter an "X" in the box marked "N". 

Enter the total number of vehicles directly involved in the accident. 
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VEHICLE DRIVER NUMBER ONE 

I, .... lo"-l•••a"• I 
I 

1000 1'--·· 1C•ta110nCN•v- IHBO! totN l THl l"'l~ll 
I ActiOn 1~15:' .. 

o. . .,...,~me. '""" ... ..... - "'"' Stare I'"'I"T"'I 
Y•• I "'iNo.l , .. IT~·- I""'· U~tnl rfiNN~ I RllmO't«J tO/bY 

i 
[!]EIHII.t.Ci'-CIOf1 l:l!ll!llo.-R ... -I"!ll l!llv"""'"""',.. 't'm 19 ........ _I ,.._. - ... I tilcr; =· ........ """ 

I !S!I 61 Ottw C.tat1on rn 19 v •.cn Otwtruct. Ill IS V•ll•Cie ()I..... .Ill 1!1 v~ F- j c.r;o Oacr'ct•Of'l I 
Alftretflttby - - I '"'f .. I ""I lf'j. 

17ii~J occuo.nn.I)OL 

1 ,I , I 
I I I il!l:s~l 

.I .I • I l l I :~:s;: 
Totlt L.Ogt v .. ,~, Pt~one 1'-c:o. lAIIetiCY~fftl 11"1"...::1 ~ken 10/lrr 

oa~.~c;~o~nuf 

Use this section for the motor vehicle and driver, which was most responsible for causing the accident. 

OPERATOR'S LICENSE, I'"" 
STATE OF ISSUE '-· ----' 

Enter the name of the state from which. the driver's license was isSued. (Does not 
lpply to parked or driverless moving vehicles.) 

OPERATOR'S LICENSE NUMBER Enter the complete operator's license number with special attention to accuracy. 
(Does nor apply to parked or driverless moving veh.icles.) Obtain operators lbuWt

1

1l.oC-"U ! 
license number by query of Secretary of Stare if operator h.as no license on person. 

DRIVER'S DATE OF BIRTH 
I 
oos I Enter month, day, year of the driver's birth. (Does nor apply to parked or 

L. _____ _J. driverless moving vehicles.) 

DRIVER'S HAZARDOUS ACTION Hazardous Action-This section is used to indicate the c:rcumsrances leading up 

1

"'"'..,."' to the accident. Whenever possible, you should indicate the specific action for each pedestnan. bicyclisr 
ACtoon 
""".,.. or driver which contributed most to the accident. This should be done even though it may not be posstble 
ro substantiate all recorded information. 

Select that action which most closely meets the circumstances of the accident being investigated. Select the hazardous action 
from the selection on th.e accident board cover. 

HAZARCOUS ACTION COOE. Ente-r the ~urdous ~ct10n COde numbcrr for all dr•vers. ~ed~r1ans., b:cvetists. If 01ny of tl"lese 
un1ts, dO not P'Lave a hazardous act:10n . tmtff a code ·-o··. 
0 No haurdous act1on. 

5oHO too fan. 
SQe-ed too slow. 
Fallt'd to yil!td right-of-wav. 
d1sr~rd of trJffic: control. 

Crow-e wrong wav. 
Crow left of center. •marooer 
overuksno •nd P&Drng, improPC'f' 

""' uaqt. lmQroper tum, improgcr or no si;NI. 

Improper ~ek.ng, uns.a1e narr. 
Folfowrng too closelv. UNbl~ to :tOP 
w•thsn anur~ clear distanc:a ahead, 
failrd to use due carr and CJUt•on. 
Other or ncn known. 

Exclude catchall offenses- D.U.l.L, careless driving, recJcless driving, no operator's license, ran off roadway, asleep, etc. 
(Catchall offenses usually involve one o; more acts. By indic:!ting the specific, the investigating officer will benefit the driver 
more by telling him specific:1lly what he did wrong that contributed to the cause of the accident.) 

CITATION CHARGE I c.u,,.n C1wo4 I If a citation i5 issued, enter the citation description. If more space is 
'-· ----------'· needed for additional Citattons, use REMARKS section. 

DRINK! NG CONDITION j""o I "" I Toni Complete for each driver, pedestrian, and bicyclist. (Use also for drug conditions.) 
. . . . (Does not apply to parked or driverless moving vehicles.) 

HAD BEEN DRINKING (HBDl EJ Enter an MX" on this box when in the officer's considered opinion the driver, 
pedestri.m or bicyclist ap~red to have been consuming alcoholic beverages, or 
controlled substan=. 

HAD NOT SEEN DRINKING (P.Nl E."'l!e: ::.• .. X" i: !."".i: be:; wh:u ~ ... :he o:"ficer's considered opir..ion the drive:, 
pedestrian or bicyclist appeared not to have been consuming alcoholic beverages. 
or controUed substances. 

DRINKING TEST RESULTS (Tostl I::J When any type of chemic:al test (breath. blood, or urine) is perfonned to determine 
the degree of intoxication, enter the results of the test in this box. If no: tested or re:ults of tests (chemical or autopsy) are not 
known, enter one of the following: MN'' for no test; "'Cft for chemical test, results not available; "A" for autopsy, results not 
available. 

I 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

DRIVER'S HELMET USE ~ Enter an ''X" in the box marked ~v", when the driver of the vehicle (motorcycle, moped 
and motor vehicle) was wearing a helmet at the time of the accident. Otherwise, enter an "X" in the box marked "N". 

DRIVER NUMBER 1 

'"" ..... - ''"' ..... 
DRIVER'S NAME AND ADDRESS 
j Oro..,·s ~tnt Frt"''' M. un AOdrwl C1y S~t• 

Enter the full name of e.ach driver. (Does not apply to parked or driverless moving vehicles.) If the driver is licensed, the name 
should be exactly the same as shown on the operator's or chauffeur's license. However, if the driver's true name is known to 
be different from that shown on the license, the difference should be explained in the remarks. If the driver is unlicensed, record 
the frrst, middle and last name. A married woman's own name should be given, i.e., Mary Jane Smith-not Mrs. Russell R. Smith. 

DRIVER'S AGE LJ Enter the age in terms of years as of the last birthday. 

DRIVER'S SEX EJ Enter the sex by using the lette:s "M" or ~F". 

DRIVER'S DEGREE OF INJURY c:J Enter the injury code in this box. 
SEVERITY OF INJURY COCE (Rettr to Al:IPendix A for furtl'ler dlr.fication of scwrity •niury codn.l 

K - FATAL INJURY- Any injury ~Mich rnulu in death. 
A - INCAPACITATING INJURY-Any injury other than fiQI which Pf"I'Ytnu normal IC't•VItinand g~tnltfiiiY 

reo.uire-s hosp4taliution. 
B NON-INCAPACITATING INJURY-Any in1ury not ina~ttat1ng but e-.idtnt to others at the $.Ctne. 
C - POSSIBLE INJURY-No vlt1ble injury but comgla1nt of Pt•n or mcmantary unconsc•Ousnw. 
0 - NO INJURY-No indication of injury. 

VEHICLE INFORMATION 

I \IIIII Humblr 

This area is used to identify the vehicle involved and to describe it as closely as possible. 

VEHICLE YEAR EJ Enter the model year of the vehicle as assigned by the manufacturer. 

Fl 
VEHICLE MAKE l"'"i""·i VEHICLE TYPE ~ 
PASSENGER CARS ~ Mok• ~ Tyoe 

00 Ameru::an Mtrs. 07Tmpc-r~t 14 \lol~n ~utnger car under 1,500 lbs. 

SPECIAL VEHICLES 

01 Buick 08 JeeQ 1S G M C 1 P3ssengcr car 1.500 lbs. to 2,499 lbs. 
02 C!dill:c 09 W~=l:: 1S !:::::~..::.oc:-.:~ 2 ?;::.;r:;::- c:;;- :::.S..."C :~. :o :.sec :o:o. 
OJ Chevrolet 10 M.rcury 17 Not au.gntd J Paswnger ar mort thin 3,500 lbs. 
04 Chrysler 11 Okntnobilc 18 Other fort•gn 4 C,rryall 
05 OOdQe 12 Plymouth 19 Ot,.,. domenoc 5 Jeep tYOI 
06 Ford 1 3 Pontiac 

Malee 
20 Chtvrolet 
21 0.-mond T 
22 Dodge 
23 Fed..-ol 
24 For<l 

~ 
25 G M C 
26 lnter~t•ONI 
27 Mack 
2S Pe'trrbilt 
29 Reo 

Make Mike 

Malte 

3:l WhoU 
31 Jeep 
32 thru 38. not assigned 
J9 Ot ..... tru<ks 

40 Motoreyc;le 46 Arn.bull:na:. Han:~ 
41 School Bus 47 Polio: EQuipment 
42 Commercial Bus 48 Snowmobile 
43 F1rm Ec!ui;::~ment 49 Other Of not known 
44 Road Connruaton EQuip. 50 Off-road Recreational Vehicia 
45 Fire Equipment 51 Go Cart 

0 
t 
2 

•J 

No no 
All trl•le•n, eli':C!Pt !;)e'IOW 
TOW!IIId WhiCfi'S 

S:Zhlopod ·QC] 

··4 
5 
9 

Single bottom ami 
Double bottom c:omb•natlon 
Hou51 tniler 
Unknown 

SINGUIOtTCOI 

··GOO -..IICmCII 

Typo 

S"Pic:k.up, ~nel, or \121n 
7 St1k.e truc:k.durnp.nep van, 

flat bfd. motor home, etc. 
Truck tt'3ctOr (semi I 
Other or not k.~n 

Typo 

0 Pluenger ar under 1 .500 lbs. 
1 PJSHnQer ar 1,500 lbs. to 2.499 lbs. 
2 Pasang!1" ar 2.500 lbs. to 3.500 lbs. 
:3 Pas.::wnger ar more thin 3.500 lbs. 
• C,.,ryall 
5 Joel> IY?O 
6 Pickup. Pinel, or van 
7 St1k1 tf\lc:k. dump. It~ wn. 

f!Jit bed. motor home, 11c. 
S Truck trlctor (semi I 
9 Othor or not known 

Use the necessary and appropriate codes to fully identify the vehicles imol-ted. 
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with 40 and extend through 52. When a van vehicle is involved, tbc type will be coded according to the type of registration plates. 
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VEHICLE TRAILER L:::J 
VEHICLE 
REGISTRATION 

if a vehicle involved is pulling a trailer, identify the trailer from the 
list of trailers and enter the code in this box. 

YrfSta~te Enter the number, year and state of registration 
from the ti tie. 

VEHICLE IDENTIFICATION r'" •- Enter the vehicle idenufication (VIN) number from the 

NUMBER ~-;;:;:;:;:;;:~~=====--~re!llJS~· t::ra~u~·o~n~. 

I Remowd 10/by I 
VEHICLE REMOVED TOIBY 1.... ---------------' Enter the destination of the vehicle if towed and 
include the name of the wrecker service that removed the vehicle. if driven away or removed by owner or driver. enter this 
information. 

HAZARDOUS CITATION I t!llll "''·c.,.,..,. I Enter an "X" on box marked "Y" when the driver is cited for a hmrdous 
violation which contributed to the accident. (Speed left of center, disregard stop light or sign, per hazardous action section. or 
the catchall offenses, careless or reclcless driving, D.U.I.L, etc.) Otherwise, enter an "X" in the box marked "N". 

OTHER CITATION jt!l Ill o.-c .. ,..,. Enter an "X" on the box marked "Y" when the driver is cited for a violation 
which did not contribute to the accident. (No operator's license, no proof of insurance or reglSlration, etc.) Otherwise enter 
an "X" on the box marked "N". 

DRIVER RE-EXAM ~~ ill o·- RH.... Enter 3.11 "X" on the box marked "Y" to indicate your recommendation that a 
dnver be re-examined for compentency to operate a motor vehicle. Explain the reason in the "remarks" section. This informauon 
shall then be forwarded on a Form OC-88 to the Driver Improvement Section of the Department of State by the investigating 
department which is recording the accident. ifDnver P.e-exam is not recommended. enter an "X" on the box marked ''N". 

VISION OBSTRUCTION l't!l ill v"'"" 0""'"'"· I Enter an "X" on the box marked "Y" if a vision obstruction contnbures to 
the accident. Explain and defme the obstruction in the "remarks" section. if vision obstruction is not involved. enter an 
"X" on the box marked "N". 

Whenever a driver's view is obstructed by any condition within the vehicle involving the windshield or windows. etc. Deiective 
glass, frost or steam, rain or snow, dirt, headlight, sun glare, etc., should be indicated. (Packages piled within the car obstructing 
the driver's view should be included in this section.) in each instance, specify the nature of the obstruction in the "remarks" section. 

Buildings, signs, bushes, crops, embankments, parked <::lrS, etc.-When any of these or similar items are involved. then local 
Road Commision or State Highway Department should be contacted immediately by telephone and then followed by a copy oi 
:.he ::.cdCen: :epo:t so :lS !c co:-:ec: :he ccr:C!~io:: :...'"'..:::. ~-=-y e.:d::.. 

C~n 

This area deals with the conditions of the vehicle before and after the accident. Fire and truck cargo deal with the actual or 
potential damage which may be caused outside of the impact damage. 

VEHICLE DEFECT I 'Ill Ill v •• ..,. Ooloa I Whenever inspection and/or testing of the vehicle shows that defects in equipment were 
present at the time of the accident and contributed to the accident. Enter an "X" on the box marked "Y" and explain the 
defect in the remarks, otherwise enter an "X" on the box marked "N". 

VEHICLE DRIVABLE I t:!l 19 v....., .,._ .. I Enter an "X" on the box marked "Y" when the vehicle is capable of being driven 
from the immediate scene of the accident. Otherwise, enter an "X" on the box marked "N". 

FUEL LEAKAGE hii Ill ....... _1 Enter an "X" on the box marked "Y" whe:e the engine (or auxiliary engine) fuel 
supply tank, lines, or carburetor, leaked fuel at the accident scene. Otherwi5e, enter an "X" on the box marked "N". This 
doe' !!2! include a truck's cargo after being involved in an accident. 

VEHICLE FIRE J"l!l 111 v"'"" '" I Enter an "X" on the box l!Wked "Y" where any part of the vehicle, vehicle attachments, 
trailer, or cargo aught f~re (open flame), before or after impact. Otherwise enter an "X" on the bo:t marked "N". 
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(Vehicle) IMPACT (Point) I'.._ I Referto the vehicle diagr>m for the appropriate im;:act number 0 through 8. 
, , , Ident•fy the Point of Impact by theposihonofthe FIRST IMPACT ONLY for each vehicle. tr :J in a ch>in reaction accident, the vehicle in the ctnter shall show Point of Impact on both 

' o- Rouov., s from ( 1) and rear (S). 
0 indkates a rollover. 
Enter the appropriate code in this box. 

(Vehicle Damage) SEVERITY 
If there is no damage enter a code Zero (0). 

s;;;;;"iV]u.._ .... j j Refer to the "Vehicle Damage Severity Scale Booklet" for damage severity, 1 through 7 as indicated. 
Select the degree af severity, 1 being least severe and 7 most severe, for each vehicle. 
Enter the appropriate code in the box. 
In cases in which vehicles are damaged in more than one are:~, consider aU damage when selecting the appropriate code. 

Cill!ll Co<vo ......... I 
T••" &90· I Cihi I 

TRUCK CARGO J.!Co<vo~;.!""":!::::!'":!:'"'"::.,;=======l...._..J 
This area is used only for tmck type vehicles. Enter an "X" on the box 
marked "Y" when a substantial portion of the Truck Cargo spilled out 
of the vehicle or trailer or escaped into the air. Otherwise, enter an "X" 
on the box marked "N". Enter a short description of the cargo being 
tr.msported, i.e., gasoline, oil, steel, gravel. Enter the cargo code which 
best describes the cargo being transported. 

RESTRAINT (U$1!) BY OCCUPANT'S POSITION 

Rntrtrf'lt1b'f 
-The numbers I tluough 6 identify occupant posLtwns. 

CLASS OF CARGO COCES 
1. Cor.'\metCIII-no cargo. 
2. Commerc.al-flamrnable or ~xolos•ve-no ergo. 
3. Com~elal-fillmmable or explosive-with cargo. 
4. Commtrelll-general fretgl'lt-non~ulk. 
5. Commerc•ll-general freight-bulk. 
6. Non-com.merc:1a1- lpr1vat! u~. •.e .. ampers, motor 

tv'>mM, m1~1~neous an:•cln and emctv.l 

RESTRAINT COCES 
Enter the acoroc:~r•ate ALPHA code 
•n the occ:uo.ant COSitiOn box. 

-When an occupant is unbelted on the lap of another, thJt occupant A. No bclt(s.l av.t•lab!e. 
B. Seltls)u~-

OttiiO&"t1 POl 

,I 
" 3 

• I I 
•t • 

EXAMPLE: 

Rl'drau,uby 
OCC\I~nnllQt. 

position restraint code would be "Belt Not Used" (C). 
-De not code restraint information for occupants in buses, 

motorcycles, snowmobiles. etc. 
-When occupant position is unknown. use judgement as to where 

restraint information should be coded. 
-Indicate total occupants for each vehicle. 

C. Selt(s.) not u~. 
0. A•r bag act•vat~ . 
E. A~r ~g not 3ctlvllted. 
F. Renra•nt fa• lure (bag, belt 

or c:hold restra•nt d~v1«:rL 
G. Unknown. 

EXAMPLE: There were 5 passengers in this vehicle. The driver's air bag activated (D), the air bag for the 
passenger in the front seat did not activate (E). In the rear seat the seat belts were not used (C), nor available 
(A), and used (B). In station wagons or like vehicle, the restramt information will not show for passengers 
in the third seat. 

TOTAL OCCUPANTS I Tour 
~nul 

Enter the number of occupants in or on this vehicle. This number includes the driver, 
injured and uninjured persons. 

Thi.s area i.s used to record information on injured passengers. 

PERSON'S NAME AND ADDRESS 

I I I I 
I ~WI 

I I I I 

Enter the full name 
and addtess. 

PERSON'S POSITIONU Enter in the box provided, the seat position code that best describes the occupant's position in 
the vehicle before the collision. If the codes can.'lct be used for identifying L'"te ::eat position of occupants of such vehicles, as 
commercial and school buses, motorcycles, station wagons, etc., enter a 7 for "OllffiR POSITION". If more th:!:: o::e perso:: 
i.s occupying a seat position (e.g., child on lap of passenger) use the S3me code twit:l: or as required. If seat position cannot be 
determined, enter a 9 for "POSITION UNKNOWN." 

Use Vehicle Driver No.2 section for reporting bicyclist, pedestrian and witness information. 
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PERSON'S AGE U 
PERSON'S SEX U 

Enter the person's age in ye:us, as of the l2st birthday. 

(Person's Degree of) INJURY 0 Enter the code which best describes this person's degree of injury. 
SEVERITY OF INJURY COOE 
K - FATAL INJURY-Any injury which resutts in ct.ith. 
A - INCAPACITATING INJURY-Any injury otMrthln fatal whic:h prevents norm~l IC'tivlties and ge,.,erelly 

rccuirn ho;prQiiz:ation. 
8 - NON-INCAPACITATING INJURY-Any iniurv not inap,~c1tatif'lg but f!VJdent to others at the scene. 
C - POSS18L.E INJURY-No visible injury but complaint of PI'" or momentary unse,ous.ness. 
0 - NO INJURY-No indiation of injury. 

Refer to Appendix A for further clarific:llion of severity injury code. 

HELMET (Use) ~-~~;;~ Enter an "X" on the box marked "Y" when this person is weanng a helmet. Otherwise emer an 
"X" in the box marked "N". 

LOCAL USE/OWN<:R, PHONE The individU4l depar~'llents may prescribe :he use of this area. O~e use of this 
area would be to enter the owner's name and phone number when the owner 
is not the driver. 

ll.OQI U .. /0..01'1'. PtH)M 

Enter the name Jnd address of the msurance company. INSURANCE COMPANY l'""'"""'c;o. I""""'""" .. 
INJURED TAKEN TO/BY'~';;="'";,,.;::;.,;.,;":;";Ib~,=:::====:;~~E~n::t:er~w::here the injur•d were taken for treatment and by what 

'-------------' ambulance service. 
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VEHICLE DRIVER NUMBER TWO 

Sutt 1"''-i''''""u I _1 I co• 1!"\\z.rclOi.rl !CIU!oOfiC"'Irg-e I MBC I HN I Test I ;""~I _i ~ttoOtl 

Ot.-·.Na,.. '"" W. '"'" -- c .. S~t• I ""I'"! '"'I 
YQr j ,...,

1 

NO. ITvoe jr, .. .., I Rig. Yr/S~ riiiHN~ lA•~ tO/by I 
I!! ~ MaJ. C•ttl'(ln r ~c.- ...... , ~ Bl v ... ,,., Oo<oo ' ~ li!Fwo< "'-I'._, 

1 

Sho<•IY I ~a; ='so,,,_ C•» I :!J 5I ()mer C.utoen t!J 6) 'llloOI'IObttrUC'T.. (!! ~ V•~"~•eie Or,.... -zii B V.,.o. Fn C.r;o Oftc,r•ottOn I 
Rmra•f'lt1trr 

...... - 1 ... : ""I ""'I 1"1· ~~·-•I OCOJc-nu PQt... !!l!lill 

.I ,I 3 I i i I I <:!l:!ill 

.I .I • I I I I I CIJ:s:l 
Tcu1 l.OQI U../C)wftet, ~ JII'IIUI'IIf'ICIICa. lAQII'If:'tAddrll\ l'"l"'r.G a••" tclbT I O<eug.~fltlj 

Us.:: this s.::ction for pedestrians, bicyclists, and additional motor vehicles. 

\lt'hen this s.::ction is used for an additional motor vehicle, follow the instructtOns for vehicle drivor number I. Witness informa­
tion may be entered in vehicle driver number 1 or 2. 

E:Jch pedestrian or bicyclist requires a complete vehicle and driver section. because the following information is needed: 

I. l:bzardous Action. 5. Vision Obstruction. 8. Age. 
Z. Citation C'harge. 6. Name & Address. 9. Sex. 
3. Drinking Condition. 7. POS (?-Pedestrian. B-Bicyclist. 10. Injury. 
~. l:bzardous or Other Citation and W-Witness). II. Helmet. 

12. Injury taken tolby. 
EXA."'PLE: PEDESTRIAN WITH WITNESS 

:.: : ::J••_. 1 ""'""" forf't UU Aodrf'U C.t., Stal• Aqe ; Su i 1"'1 ! ~~~v.=~~~~~ .. ~~-~,-,~r~,~~-,fr"·~ .. ~=--;~------------~v.~Zin"~'.~lv"-••~•~•~~~----------r.~~o.~==~~.~c~~----------~--~-----
~ • lmQKt Sntloort I Tri,ICit <:.aroo C!.lu :> I.-; !il 141.:. C•UioOft I ~:::sl Cargo So•ll-ot 

! r::J ~ 01,..... C.ut10n C.rvo o..crocuon 

EXA.\U'LE: BICYCUST WITH WITNESS 

1~~~~=-~~~;-------~~~~~-------ra==~=-------~~~-1 
Q 

~ ~-l~--~~-L----~~------------~------;.:~~~~~~~------------~~ 
> 
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EXAMPLE: PARKED VEHICLE 

Enter vehicle identification information. 

Enter owners name, address, insurance company and address in the local usc: line. 

Injured persons in a parked vehicle would be entered in this section. 

EXAMPLE: TRAIN 

51111 !o" ... .,.;•L.•c:.'l .. J J l 1008 J""WCco• 
N ~ 
£ o .. -·,Nal'ftl F,.n ... '- -·-i 

y,., I ,... ... 1 No IT'f'P"t lr ... op IR ... tl~wn IVINN~ 

174 

i Co!&loon 00..fv-
1

H60 j -.N i 1'"1 tl-l•1m'"t 
I ~i!i)! 

Co•v Sutr 
i A .. I S.•j'"'·\ 

i l=fti'I"'Ct....::llo/bv 

I I i 1!1 Sl Hu. C•tltiO, -~ IB0·-••4--~ !llv .. ,""Oefe<l 
0 

~- Ill•..,...,-J.,.." ,._,,.J~j!SJ'::'sco-
, ... , 

I 
> 

(!l B! Ot!MP Ct.ltJOft I5J VdiOn OtmNa. t!J Zi! V.n-01 Orrwbiti fil \1~ For• l C..~ 0ftCtJC!~t'l I 
RI'A~onnby :J"OHN 'f)OE 333 DAWN OR. LJJ.NS lNG- MICH tl·t-liiM'J o1~;;1 OCCJ~ft!IOOI. 

,I ,I ' I I I I . .I . J I I J 
T010t i.ool UMio--, Ph0114 1'1\&l.JBfdCo. tAQinaAOCirm JI"'IV'«l \lllen 10/bv 

OCCUPII""I 

E- Engineer 

In the Remarks Section. indicate the railroad crossing circumstances. EXAMPLE: Marked crossing with flashing lights, marked 
crossing with stop sign only and etc. 

!Ill sd 
jlllw\ 

I 
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ACCIDENT DIAGRAM AND DESCRIPTION 

ACCIO£NT DESCRIPTION ANO REMA.RI(S I"Ea.t~la•nl 

CD 
:· 

i. ............. : ................... . 
~----------------------------~ 

+ 
-·- .... -.... ; ~ .· ............ ., 

:· 

.-·······-··'·-·:···········--·····--f----------------------~ 

'""""' AIITt8f1'tC 
Control O.V.C.. 

DIAGRAM-Always draw the colliston scene exactly as you observed it utilizing the Official MichigJn Accident Report 
Symbols template. 

!. The diagram section MUST be completed in all cases when the report is submitted even if an attached diagram is 
submitted or the accident was not investipted at the scene. 

2. Select the section of the diagram that most nearly corresponds to the street or highway at the accident scene. 

3. Number each vehicle in the diagram to correspond with the previous number assigned on thiS report. If a double 
bottom trailer is involved, show both trailers. 

4. The diagram shall show the probable position and paths of the vehicleand pedestrians and bicyclists prior to the impact, at the 
point of impact and final resting place. The basis for this infonru~tion should be the physical evidence found at the scene and/or 
~fc:::-..:tic~ rec:ived f:cm witnez::;. 

5. Use a SOUD UNE to indicate probable paths foUowed BEFORE the collision or point of impact. 

6. Indicate path taken AFTER IMPACT by a BROKEN UNE. 

7. Include and identify if present and/or cor.tributing to the accident: 

a. Roadway layout and n2mes or number. j. Road width and grade. 
b. Identify the contact vehicles by number. k. Unusual or temporary hazardous condition:; that con-
c. Identify non-contact vehicles by letter of the alphabet. tn1mted to the accident (ice patch, standing water, 
d. Pedestrians and direction of traveL stones, loose gravel, etc.). 
e. Angle of collision. L Indicate that a vehicle has overturned, if possible the 
f. Objects on or off the roadway. number of times. 
g. VISion obstructions, disunce from roadway, etc. m.lndicate the probable point of impact. 
h. Traffic control devices using the template. n. Po~ble trafficway design defects. (See Appendix B) 
i. Skid marks which indicate the path of the vehicle(s). 
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DATE REPORTED 

TIME (Reportodl 

INVESTIGATORS 

DEPARTMENT OFFICE INFORMATION 

This area is used to enter the 
department information. relative 
to this accident. 

Enter the date (month, day, year) that this accident was reported to your 
department. 

Enter the clock time that this accident was reported to your department. Enter 
an "X'' on "A.M." or "P.M." to show morning or afternoon. 

..... No. 
I 

The investigating officer preparing the report shall sign his name and 
give his rank and badge number. 

! 
.... _,., I 

PHOTOS (Taken) BYL------------J Enter the photographer's name. 

COMPLAINT DISPOSITION I"""""''"' o,_,,.., Enter an "X'' in the appropriate box to show the status of the 
. Do-C!Cioto<J accident at the time of submittal. 

(Report) REVIEWER) •- )The person reviewing this report will enter his rank and name. By 
:._ __________ _.domg so the rev1ewer cemfies that thiS report 15 clear and conc.se. 

OTHER DAMAGED PROPERTY 

including domestic animals. 

I 

c.._ •"'"'"" O<'* ,.,.. v""''"' When property other than vehicles is damaged. identify the object 

o..~ If a motor vehicle strikes an animal other than a domestic animal 
and harm results only to the ammal. the event is not a motor veltide accident. 

Enter the full name and address of the owner of the property damaged. 
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REPORT FILING INFORMATION 

Use of the report filing information is depend:mt on the n 
;~._-individual departments' procedures. Those departments • 

which file their accident reports with the right-hand edge 
of the report to the top of the drawer, find that this 
information greatly improves the visual searching for a 
specific report. 

DRIVER NUMBER ONE I er,.,.. NO.1 

Enter the last name of driver number one. 

DRIVER NUMBER TWO 

Enter the last name of driver number two. 

ACCIDENT DATE 

Ente• the date (month, day, year) of the accident. 

FILE CLASS 
I F.~tO.u 

Enter the file class code. 

DEPARTMENT COMPLAINT NUMBER 

Enter the complaint number for this acc1dent or the 
number for this report from any other numbenng 
system. 

:;:;-­
DO NOT USE AREA (Shaded) ,;;;:;;-

ICON!OTUU 

This information is coded by 
Department of State Police, 
Safety and Traffic Division 
for statistical purposes. 

No.iJftia: 

--
:~ 

--

-~A!.!;"-
_...._ 

177 
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APPENDIX 

APPENDIX A 

K-FATAL INJURY is any injury that results in death within twelve months of the motor vehicle traffic accident. 

A-INCAPACITATING INJURY is any injury, other than fatal, which prevents the injured person from walking, driving, or 
normally continuing the activities which he was capable of performing prior to the motor vehicle traffic accident. 

INCLUDES: Severe l:J.cerations, broken or distorted limbs, skull fracture, crushed chest, internal injuries, unconscious 
when taken from the accident =ne; unable to leave accident scene without assistance. 

EXCLUDES: Momentary unconsciousness. 

GENERAL: Determinations are made at the time the injured person leaves the accident scene. It is not necessary to 
consult with doctors or hospitals unless information is not otherwise available. Apparent condition immediately after the 
accident does not govern cl:J.ssification because the person may recover from hysteria quickly or may begin to feel the 
effects of internal or other injuries between the time of the accident and time of leaving the scene. 

a. Medical treatment at the accident scene or later makes no difference. Wh2t the person does at the scene is important. 
b. Hospitalization normally will be required for incapacitating injuries. 
c. Duration of the disability after injury makes no difference. Incapacitation is important. 
d. Developments after leaving the scene make no difference except in case of death. 

8-NON-INCAPACITATING EVIDENT INJURY is any injury, other than fat;;.! and inc:1pacitating, which is evident to any 
person other than the injured at the scer.e of the :1ecident. 

INCLUDES: Lump on head, abrasion, minor lacerations. 

EXCLUDES: Limping (the injury c:1nnot be seen). 

EXAMPLE: Pedestrian is unconscious on the ground after accident; his clothes are torn and blood oozes from abrasions; 
when :he ambulance arrives he is conscious, able to give information, and walks around; he goes to the hospital in the 
ambulance, but is able to sit up in it; there JS no evidence that he is inc:1pacitated. 

C-POSS!BLE INJURY is any injury report:d or cl:J.imed which is not a fatal. inc:lpacitating, or non-incapacitating evident 
injury. 
INCLUDES: Momentary uneonsciousne:;s. Claim of injuries not evident. Limping, complaint of pain, nausea, hysteria. 

GENERAL: Possible injuries are those which are claimed or reported, or indicated by behavior, but not by wounds. 

EXAMPLE: Occupant compl:J.ins of pain but shows no signs of bleeding or other wound; leaves the scene in a taXi to keep 
.::..~ ::p?oi-~!~::1t; he C!es; thi:: i: f'O::::ib!e !."":ju:y whe:1 c~:d :t :.h: t!.~: cf!e~ving the scene, but should be changed to K 
upon notice of death. 

0-NO INJURY is a situation in which there is no reason to believe that the person received any bodily harm from the motor 
vehicle traffic accident in which involved. 

INCLUDES: Confusion, excitement, anger, internal injuries unknown to the injured until after leaving the accident scene. 

APPENDIX B 

When the investigating officer feels that engineering or maintenance is a factor in the accident location investigation, this 
should be included in the "Remarks Section." 

Determine which local, county or state road commission is respollSlble for this maintenance o= engineering problem. Notify the 
responsible commission by telephone and forward a copy of the ~ccident report. 
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Appendix C 

1986 and 1987 Big Truck Accident Printouts 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 19 
~requency D1str10ut1on: Coceo var1a01es 

04/06/89 FILE - ( - CREATED 04/06/89 

WEEKDAY 

RELATIVE AD..JUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 

CATEGORY LABEL CODE FREQ !PCTJ (PCT) (PCT) 

Sunaay I. 569 2 8 2 .8 2.8 

Monday 2. 3653 17 17 7 20.5 

Tuesday 3. 3936 19 I 19 1 39. 5 

weanesaay 4. 3717 18 0 18 0 57. 5 

Thursday 5. 3725 18 .0 18 0 75 .6 

Fr1day 6. 3848 18 6 18. 6 94 2 

Saturaay 7. , 197 5 8 5 8 100. 0 

TOTAL 20645 100 0 100 0 

MODE 3.000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 81G TRUCK ACCIDENTS PAGE 20 
Frequency Distribut,on: Coded Variables 

04/06/89 FILE - ( - CREATED 04/06/89 

HOUR 

RELATIVE AOJUSHD CUM 
ABSOLUTE FREQ FREO FREQ 

CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 

Midnlte- 1 am 1. 327 1.6 1 .6 1 6 

1 - 2 am 2. 294 1. 4 1. 4 3 .0 

2 - 3 am 3. 306 1. 5 1. 5 4 5 

3 - -l am 4. 251 1. 2 1 2 5 7 

4 - 5 am 5. 306 1. 5 1. 5 7 2 

5 - 6 am 6. 346 1. 7 1. 7 8 .9 

6 - 7 am 7. 629 3 .0 3 0 11 9 

7 - 8 am 8. 1026 5 .0 5 0 16 9 

8 - 9 am 9. 1297 6 .3 6 3 23 2 

9 -10 am 10. 1262 6 1 6 I 29 3 

10-1 1 am 11 1316 6 4 6 .: 35 .7 

11 am - Noon 12. 1490 7 2 2 42 9 

Noon - I pm 13 1493 7 2 2 50. 1 

1 - 2 pm 14. 1456 7. 1 7. I 57 2 

2 - 3 pm 15. 1541 7.5 .5 64 .6 

3 - 4 pm 16. 1618 7.8 7 .8 72 5 

4 - 5 pm 17. 1364 6.6 6 .6 79 1 

5 - 6 pm 18. 1158 5.6 5 .6 84 .7 

6 - 7 pm 19. 809 3.9 3 .9 88 .6 

7 - 8 pm 20. 638 3. 3. 1 91 .7 

8 - 9 pm 21. 480 2 .3 2.3 94 .0 

9 -10 pm 22. 435 2. 1 2. 1 96. 1 

10-11 pm 23. 379 1.8 1 .8 97.9 

11 pm - M1dn1te 24. 389 1.9 1.9 99.8 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 21 
F1·equency 01Str1tlut10n: Coded 'tar1acles 

04/06/89 FILE - ( - C~EATED 04/06/89 

Unkncwn 25. 35 0.2 0.2 100.0 

TOTAL 20645 ~00.0 100.0 

MODE 16.000 

VALID CASES 20645 MISSING CASES 0 
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86 ~ 87 BIG TRUCK ACCIDENTS PAGE 22 
Frequency 01stribut1on: Coded var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

MONTH 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 

CATEGORY LABEL CODE FREQ ( PCT} ( PCT) (PCT} 

January 1. 2084 10. 1 10 1 10.1 

February 2. 1682 8 8. 1 18 .2 

March 3 1506 7 3 7.3 25 .5 

Apr 1 I 4 1477 2 7 2 32 .7 

May 5. 1547 7 .5 7 .5 40. 2 

June 6 1777 8 6 0 6 48 .8 

July 7 1637 7 9 7 9 56. 

August 8. 15-l7 7 5 7 5 64 .2 

SeptemDer 9 164-l 8 .0 8 0 72 .2 

October 10. 1887 9 1 9 , 81 3 

Novemoer 11 1925 9 3 9 3 90. 6 

December 12 1932 9 9 -l 100 0 

TOTAL 20645 100 0 100 0 

MODE 1.000 

VALID CASES 20645 MISSING CASES 0 
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SF & 87 BIG TRUCK ACC !DENTS PAGE 23 
Frequency Oistr•Out,on: Cooed Var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

COUNTY State Pol•ce County Code 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREO FREO FREO 

CATEGORY LABEL CODE FREO (PCT) (PCT) (PCT) 

A leona 1. 29 0.1 0.1 0.1 

Alger 2. 16 0.1 0.1 0. 2 

A II egan 3. 204 1.0 0 1 2 

Alpena 4. 36 o. 2 0. 2 1. 4 

Antr1m 5. 21 0 1 0.1 1. 5 

Arenac 6. 44 0 2 0. 2 1. 7 

Baraga 7. 17 0 1 0.1 1 8 

Barry 8. 38 0 2 0 2 0 

Bay 9 174 0. 8 0. 8 2 8 

Benz•e 10. 6 0 0 0 0 2 8 

Berr1en 11. 553 2 7 5 .5 

Branch 12 125 0 6 0 6 6 1 

Calhoun 13. 399 1 9 1 9 8 1 

Cass 14. 115 0 6 0. 6 8 .6 

Charlev01Y 15. 26 0.1 0. 1 8. 

Cheboygan 16. 39 0. 2 o. 2 8 .9 

Ch1ppewa 17. 37 0 .2 0. 2 9 1 

Clare 18. 45 0.2 0.2 9.3 

Cl 1nton 19. 124 0.6 0 6 9. 9 

Crawford 20. 31 0. 2 0 2 10 1 

Delta 21. 93 0.5 0.5 10. 5 

Dickinson 22. 61 0. 3 0.3 10. 8 

Eaton 23. 223 1.1 1.1 11 .9 

Emmet 24. 37 0.2 0.2 12. 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 24 
Frequency D•s'trlOu'tlon: Coded var,aoles 

04/06/89 FILE - ( - CREATED 0-l/06/89 

Genes see 25. 639 3. 3. 15. 2 

Glad1o1in 26. 13 0. o. 15. 2 

Gogeo1c 27. 26 0.1 0. 15. 4 

Grand Traverse 28. 118 0. 6 o. 6 15 .9 

Gra't10t 29 64 0. 2 0 3 16 .2 

H1 llsdale 30. 74 0 .; 0.4 16 .6 

Hougnton 31 21 0. 1 0 16 .7 

Huron 32 32 0 2 0. 2 16 .9 

Ingnam 33. 595 2 .9 2 .9 19 .7 

!on1a 34 144 0. 7 0. 7 20.4 

Iosco 35 36 0 2 0 2 20. 6 

Iron 36 37 0 2 0 2 20 8 

!saoel Ia 37 45 0. 2 0. 2 21 0 

Jackson 38 410 2. 0 2 0 23 0 

Kalamazoo 39 502 2 4 2 .. 25 4 

Ka1~~s:....a --- 2~ 0 0 25. 5 

Kent 41 1214 5 9 5. 9 31 4 

Ke~o~eena1o1 42. 2 0 0 0 .0 31 -~ 

Lake 43 24 0. o. 1 31.5 

Lapeer 44 148 0. 7 0 7 32.3 

Leelanau 45. 7 0. 0 0 .0 32.3 

Lena~o~ee 46. 247 .2 1.2 33.5 

Liv1ngston 47 310 1. 5 .5 35 .0 

Luce 48. 16 0. 1 0. 35. 

Mackinac 49. 36 0.2 o. 2 35 .2 

Macomo 50. 1135 5.5 5 .5 40.7 

Man1stee 51. 42 0.2 0.2 40.9 
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8!'; & 87 BIG TRUCK ACCIDENTS PAGE 25 
Frequency D1stribut10n: Coded var1ables 

0~/06/89 FILE - ( - CREATED 0-l/06/89 

Marquette 52. 98 0 .5 0. 5 41 4 

Mason 53. 74 0 4 0.4 41 .8 

Mecosta 54. 38 0. 2 0. 2 42 .0 

Menomtnee 55. 85 0. ~ 0.4 42 .4 

M1dland 56. 77 0 4 0.4 42 8 

M1ssaukee 57. 12 0. 1 0. ~2 .8 

Monroe 58. 472 .3 2 .3 45., 

Montcalm 59 75 0.4 0. 4 45 5 

Montmorency 60. 15 0., 0., 45 .5 

Muskegon 61. 187 0. 9 0. 9 46.-l 

Newaygo 62. 50 0 2 0 2 46 7 

Oakland 63. 2118 10 3 10 3 56 9 

Oceana 64. 32 0. 2 0 2 57 1 

Ogemaw 65. 37 0 0. 2 57 3 

Ontonagon 66. 2, 0 1 0 1 57 -l 

Osceola 67. 57 0 3 0. 3 57. 

Oscoda 68. 16 0 0 57 7 

Ostego 69. 52 0. 3 0 3 58 .0 

0 t taw a 70. 311 1. 5 .5 59 .5 

Presque Isle 71. 30 0. 0 59.6 

Roscommon 72. 22 0.1 0.1 59.7 

Saginaw 73. 385 .9 1.9 61.6 

St. Cla1r 74. 208 .0 .0 62 .6 

St. Joseph 75. 159 0.8 0. 8 63.4 

San1lac 76. 60 0.3 0. 3 63 .7 

Schoolcraft 77. 20 0.1 0.1 63.8 

Shtawassee 78. 141 0.7 0. 7 64.5 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 26 
Frequency 01str10ution: Coo eo var1a01es 

04/06/89 FILE - ( - CREATED 04/06/89 

Tuscola 79. 63 0.3 o. 3 64.8 

Van Buren 80. 191 0.9 o. 9 65.7 

washtenaw 81. ?65 3.7 3 .7 69.4 

Wayne 82. 6230 30.2 30. 2 99. 6 

Wexford 83. 90 0.4 0.-'l 100 0 

TOTAL 20645 100.0 100.0 

MODE 82 000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 27 
Frequency D1str10ut1on: Coded Var1a01es 

04/06/89 FILE - ( - CREATED 04/06/89 

RTECLASS Route Class 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREO FREQ FREO 

CATEGORY LABEL COOE FREO (PCT) (PCT) (PCT) 

Interstate 1. 5657 27.4 27.4 27.4 

US Route 2. 3077 14.9 14.9 42.3 

M Route 3. 4190 20. 3 20 3 62 .6 

I'State BL\BS 4. -10-l .0 2 .0 64 .6 

us Busns Route 5. 2-l6 1. 2 1. 2 65 .7 

M Bus1ns Route 6 13 0 , 0 , 65 8 

Connector ol2 0. 2 0. 2 66 .0 

Serv1ce Dr1ve 8. 120 0. 6 0 6 66 6 

County\C 1 ty 9. 6896 33.-l 33 .j 100 0 

TOTAL 20645 100.0 100.0 

MODE 9 000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 28 
Frequency Dtstrtbutton: Coded var1aoles 

04/06/89 FILE - ( - CREATED 04/06/89 

WEATHER 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREO FREO FREO 

CATEGORY LABEL CODE f'REO (PCT) ( PCT) (PCT) 

Clear \ Cloudy 1. 16370 79. 3 79.3 79.3 

Fog 2. 198 1.0 1 0 80. 3 

Ra1n1ng 3. 2208 10. 7 10. 7 90 9 

Snowtn£:1 4. 1836 8 .9 8 .9 99 .8 

Other \ Unknown 5. 33 0 2 0 2 100 0 

TOTAL 20645 100 0 100 0 

MODE 1 000 

VALID CASES 20645 MISSING CASES 0 
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8~ & 87 BIG TRUCK ACCIDENTS PAGE 29 
Frequency Dlstribution: Cooeo var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

LIGHTING 

RELATIVE ADJUSTED CUM 
hBSOLUTE FREQ FREO FREQ 

CATEGORY LABEL CODE FREQ (PCT) ( PCT) (PCT) 

Dayl ignt 1. 15335 74.3 74.3 74 .3 

Dawn\Dusk 2. 806 3.9 3 9 78. 2 

Dark w\St Lgnts 3. 1115 5.4 5.4 83. 6 

Dark No St Lgnts 4. 3348 16 .2 16. 2 99. 8 

Unknown 5. 41 0.2 0. 2 100 .0 

TOTAL 20645 100.0 100.0 

MODE 1.000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 30 
Frequency D1stribution: Coded var1ao1es 

04/06/89 FILE - ( - CREATED 04/06/89 

SURFACE 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREO 

CATEGORY LABEL CODE FREO (PCT) (PCT) (PCT) 

Dry 1. 13875 67 2 67 .2 67.2 

Wet 2. 4201 20. 3 20. 3 87.6 

Sno~o~y or Icy 3. 2495 12. 1 12. 1 99. 6 

Unkno~o~n 4. 74 0.-l 0.4 100. 0 

TOTAL 20645 100 0 100.0 

MODE 1.000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 31 
Fr·equency 01str,but10n: Coded Var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

DEFECT Road Defect 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FRED FREQ 

CATEGORY LABEL CODE FREQ ( PCT) ( PCT l (PCT J 

None 1. 20514 99. 4 99 .~ 99 4 

ObstructiOn 2. 13 0. 1 0.1 99 4 

Loose Mater1al 3. 39 0. 2 0 2 99. 6 

Hole Rut or Bump 4. 38 0 2 0 2 99. B 

Lo~o~\Soft ShlOr 5. 8 0. 0 0 0 99 B 

Dr1ft1ng Sno~o~ 6. 6 0 0 0.0 99 9 

Frosty Br10ge 7. 11 0. 1 0., 99 .9 

51 1ppery When Wet 8. 10 0. 0 0 0 100 .0 

Other \ Unkno~o~n 9. 6 0 0 0 0 100. 0 

TOTAL 20645 100 0 100.0 

MODE 1 000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 32 
Frequency D1str10Utlon: coo eo var1a01es 

04/06/89 FILE - ( - CREATED 04/06/89 

TCONTROL Traff1c Control 

RELATIVE AD..JUSTEO CUM. 
ABSOLUTE FREO FREO FREO 

CATEGORY LABEL CODE FREO ( PCT) (PCT) (PCT) 

None 1. 13189 63. 9 63.9 63 .9 

Stop S1gn 2. 2625 12 .7 12.7 76 .6 

Stop&Go S1gnal 3. 4390 21 3 21.3 97 9 

Flagman\ Pol1ce -l. 2, 0. 1 o. 1 98 0 

Flasner\Rallroao 5. 166 0 8 0. 8 98 .8 

Y 1el o S 1gn 6 80 0. -l 0. 4 99. 2 

School Speeo -l 0 .0 o. 0 99 2 

No Pass Zone 8 32 0. 2 0. 2 99 3 

Other warn1ng 9 39 0. 2 0. 2 99 5 

Other Unknown 10. 99 0. 5 0.5 100 .0 

iOTAL 2060:5 100 0 100.0 

MODE 1 000 

VALID CASES 206-15 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 33 
Fr·equency D rstrli::Jut ion: Coded Var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

SPCLTAG Special Tag 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREO FRED FREO 

CATEGORY LABEL CODE FREO ( PCT) ( PCT) ( PCT) 

School Bus Inv. 1. 36 o. 2 0. 2 0 .2 

Schl Bus. Other 3. 26 0.1 0.1 0. 3 

Deer .... 598 2 .9 2.9 3 .2 

Deer Assoc. 5 23 o. 1 o. 1 3 .3 

Emergncy\Pursurt 6. 39 0.2 0.2 3 .5 

Constr Zone 8. 864 4.2 4 2 7.7 

None 10 19059 92 3 92 3 100 .0 

TOTAL 20645 100 0 100.0 

MODE 10.000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 34 
Frequency Oistr1but10n: Coded var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

ACCTYPE ACC1dent Type 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 

CATEGORY LABEL CODE FREQ ( PCT) (PCT) (PCT) 

Overturn 10. 475 2.3 2 .3 2.3 

Ra :1 road Tra1n 20. 17 0.1 0. 2 ...J 

Parked Car 30. 643 3. 1 3 1 5 5 

Other Mult1Veh 40. 8 0. 0 0 .0 5 .5 

Back1ng 48. 753 3 .6 3. 6 9 .2 

Park1ng 49. 31 0 2 0 2 9 3 

Pedestr1an 50. 51 0 0. 9 6 

F1xea ObjeCt 60 2157 10. -l 10 -1 20 0 

Other ObjeCt 70. 109 0 5 0 5 20 6 

An1mal 80. 620 3 0 3 0 23 6 

B,cycle 90. 18 0 1 0 1 23 6 

Other S1ngiVeh 100. 683 3 3 3 27 0 

Head on 141. 673 3 3 3 30 2 

Angle. Stra1gnt 144_ 1024 5 0 5 0 35. 2 

RearEnd.Stra1gnt 147. 7851 38 .0 38. 0 73. 2 

Angle, Turn1ng 244. 860 4 .2 4 .2 77 _4 

Sideswip-Passlng 342. 218 1.1 1 1 78.4 

Rear End. Lt Turn 345. 501 2 .4 2. 4 80.9 

Rear End, Rt Turn 346. 1051 5.1 5. 85.9 

Other Driveway 440. 294 1 4 1 -1 87 4 

Angle. Driveway 444. 553 2. 7 2 .7 90.0 

Rear EnCl. Dr1vewy 447. 876 4.2 4 .2 94.3 

Sideswip-Meetlng 543. 119 0.6 0. 6 94.9 

Lt Turn. Head On 545. 324 1.6 1.6 96.4 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

196 

86 & 87 BIG TRUCK ACCIDENTS PAGE 35 
Frequency D1str1bution: Cooeo var1aoles 

04/06/89 FILE - ( - CREATED 04/06/89 

Lt Turn, Dual 645. 271 1. 3 1 '3 97.7 

Rt Turn, Dual 646. 465 2.3 2.3 100 0 

TOTAL 20645 100.0 100 0 

MOD~ 147.000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 36 
Frequency D1str1bution: Coded Variables 

04/06/89 FILE - ( - CREATED 04/06/89 

POPULATN Population 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 

CATEGORY LABEL CODE FREQ (PCT) (PCTJ (PCT) 

Townsh1p 1. 8100 39 2 39 .2 39 .2 

Under 1,000 2. 136 0. 7 0. 7 39. 9 

1.000 - 2.500 3. 457 2 .2 2 .2 42. 1 

2,500 - 5,000 4 531 .8 2 .8 44 9 

5,000 - 10,000 5. 622 3 .0 3 .o 47 9 

10,000- 25,000 6. 1469 7. 7 1 55 0 

25.000- 50.000 7 1722 8 3 8 3 63.4 

50.000- 100.000 8. 2207 10 7 10. 74. 1 

100.000-250.000 9. 1951 9 5 9 .5 83 .5 

Over 250.000 10 3400 16. 5 16. 5 100. 0 

TOTAL 20645 100 0 100 0 

MODE 1 000 

\!AI Tr"\ CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 37 
"r~quency D1str1but1on: Coded var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

SEVERITY 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREO FREO FREO 

CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 

Fatal 1. 184 0 .9 0. 9 0 9 

Personal InJury 2. 4668 22 6 22. 6 23 .5 

Property Damage 3. 15793 76 5 76. 5 100 0 

TOTAL 20645 100.0 100.0 

MODE 3.000 

VALID CASES 20645 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 38 
Frequency Distrlbut;on: Coded var1ables 

04/06/89 FILE - ( - CREATED 04/06/89 

ACCLOC Locat1on of Acc;dent 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 

CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 

On Free Access 1. 12932 62.6 62.6 62.6 

Off Free Access 2. 2084 10.1 10.1 72 .7 

On L1m1t Access 3 4634 22.4 22.4 95. 2 

Off L1mt Access -l. 995 4.8 4.8 100 0 

TOTAL 20645 100.0 100.0 

MODE 1.000 

VALID CASES 206-l5 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 43 
Frequency D•str1t>ution: Numer1c Var1at:>les 

04/06/89 FILE - ( - CREATED 04/06/89 

FATALS Number of Persons K1l led 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREO FREQ FREO 

CATEGORY LABEL CODE FREO (PCT) (PCT) (PCT) 

0. 20461 99. 1 99. 1 99. 1 

1. 162 0. 8 0. 8 99. 9 

2. 16 0. 1 0.1 100 0 

3. 4 0 0 o. 0 100 0 

4. 2 0. 0 0 0 100. 0 

TOTAL 20645 100 0 100.0 

MEAN 0. 010 STD ERR 0 .001 MEDIAN 0 004 
MODE 0 .000 STD DEV 0. 1 19 VARIANCE 0 014 
KURTOSIS 295 .915 SKEWNESS 14 .903 RANGE 4 000 
MINIMUM 0. 000 MAXIMUM 4 .000 

VALID CASES 206 .. 5 MISSING CASES 0 
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86 & 87 BIG TRUCK ACCIDENTS PAGE 44 
Frequency D1str1cut1on: Numer1c Variacles 

04/06/89 FILE - ( - CREATED 04/06/89 

AINJ No. of A (lncapac,tating] InJur1es 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREO 

CATEGORY LABEL COOE FREQ ( PCT) (PCT) (PCT) 

0 19543 94. 7 94 .7 94 .7 

1. 904 4 4 4 4 99 .0 

2. 153 0 7 0 7 99 6 

3 23 o., o. 99 .9 

4. , , o., o., 100 .0 

5. 3 0 0 0 0 !00. 0 

6 2 0 .0 0 .0 100. 0 

7 0 0 0 .0 !00 0 

TOTAL 20645 100 0 !00 0 

MEAN 0 066 STD ERR 0 .002 MEDIAN 0 .028 
MODE 0 .000 STD OEV 0. 3!5 VARIANCE 0 099 
KURTOSIS 66 363 SKEWNESS 6 .699 RANGE 7.000 
MINIMUM 0 000 MAXIMUM 7 .000 

VALlO CASES 20645 MISSING CASES 0 
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RESEARCH PROBLEM STATEMENT 

Title: Techniques to Measure Truck Exposure for Accident Analysis 

Soecific Problem Area: 

To assess the effect of large trucks in the traffic mix and deterraine how higllwoy safety anc.l 
accident analysis are effected by these trucks. 

Research Problem Statement: 

This department needs to determine how to effectively measure truck exposure in annlyzing 
accidents. There is a lack of agreement among traffic researchers as to what constitlltes 
accident exposure. There is little agreement among researchers on how to incorporate 
exposure factors in accident analysis. The deP.artment has identified that one source of 
determining accident exposure is to utilize the 'innocent victim" concept. Other sources to 
accomplish this need to be established. Coarse estimates of truck exposure over the highw<Jy 
network are inadequate, as truck exposure, and its effect on accidents, are believed to vary 
greatly by roadway type. 

Objective: 

1. To provide a literature search of the problem. 

2. To develop an exposure measurement technique for analysis of accident dota involving 
different sizes and operating characteristics of large trucks. 

3. To test the procedure. 

Deliverables: 

1. Analysis of existing research. 

2. Determine a methodology for truck exposure: 

a. Use of "innocent victim" concept. 
b. Survey licensed drivers through questionnaire for the amount of truck travel, truck 

classification, etc. 
c. Conduct vehicle classification counts on sampled roadways, and develop· modeling 

procedures to predict counts for other major routes. · 

3. Identify and utilize best method; validate procedure. 

4. Prepare final report of findings. 

1 Y.ear 

Cost: MDOT cost: $45,000 

Benefits: 

A thorough understanding of risk and exposure for determining truck safety. 

Facilities: 

Use of MDOT computers, if needed. 
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Western Michigan University 
Kalamazoo, Michigan 49008-3899 

TO: 

FROM: 

RE: 

DA'I'E: 

Robert E. M.ald 

Ellen Page-Robin, Chair ~p. ~ 
Research Protocol 

March 22, 1988 

Humllli Subjects 
Institutional Review Board 

This letter will serve as confirmation that your research protocol, 
"The Relationship Bet;;een Private Vehicle Driver Records and 
Cocmercial Vehicle Driver Records in M.:!.chigan," has been approved 
as exempt by the HSIRB. 

If you have any further questions, please contact me at 387-2647, 
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