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ABSTRACT

The recent development of a competitive market for transit insurance provides
an opportunity for small transit systems to achieve large savings in their in-
surance costs with a relatively small investment of time and resources to im-
prove their insurance awareness and to develop an effective marketing strategy.
Operating profiles, insurance expenditures, and accident rate information for
115 small transit systems are presented in order to provide a framework for a
more detailed discussion of their insurance procurement procedures and overall
risk management programs. Specific recommendations are developed on the basis
of an analysis of insurance procurement procedures of the small systems and the
carrier and agent service provided to them as well as a risk profile evaluation
for them. The alternative of group purchase, including an effective implementa-
tion scheme, is also discussed. The results demonstrate that one group of six
small transit systems in Maryland could have decreased their 1982 premiums for
primary and excess liability coverage by $94,744--a decrease of 55 percent--if
they had entered into a joint purchase program. A premium allocation scheme is
presented, which meets fairness tests and assures all members that every member
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will attempt to maintain excellent safety and loss control programs.

In view of the continuing pressures to limit govern-
ment spending at all levels, there is a definite
need for small transit systems to investigate a
variety of ways to decrease their operating costs.
The recent development of a competitive market for
transit insurance provides an opportunity for small
systems to explore insurance costs as an area for
reducing their overall costs, because these costs
typically represent an important component of the
total. The investigation of the insurance programs
of small transit systems, including the possibili-
ties of group purchase plans, is thus a timely en-
deavor.

Historically, there has been 1little effective
competition among suppliers in the transit insurance
market. Transit managers considered themselves for-—
tunate if they were able to find any insurance car-
rier interested in handling their business. Transit
managers, indeed, have asserted that the only in-
surance carriers seeking their business were those
who believed that writing the transit business was a
prerequisite for obtaining other city or county in-
surance business.

In the past several vyears, however, there has
been a significant increase in competition for the
transit insurance business among insurance sup-
pliers. The majority of transit operators, especial-
ly of small systems, has not been aware of this in-
creased competition for transit insurance business.
As results reported in this paper indicate, transit
operators have an opportunity to achieve large sav-
ings in their insurance costs with a relatively
small investment of time and resources to improve
their insurance awareness and to develop an effec-
tive marketing strategy. The major objective of this
paper is to discuss the existing insurance programs
of small transit systems nationwide and to make
specific suggestions for their improvement.

DATA BASE

During the summer and fall of 1983 the College of
Business and Management of the University of Mary-
land at the request of the state of Maryland's Mass
Transit Administration investigated and evaluated
the insurance purchasing programs of seven small ur-
ban and rural transit systems in the state.

As part of this investigation, operating profile,
insurance expenditure, and accident rate data were
collected for 115 small transit systems with up to
40 buses in their vehicle fleets. These systems were
included in UMTA's National Urban Mass Transporta-
tion Statistics, Second Annual Report (1). The 115
firms in the data base were sent questionnaires re-
questing information on insurance procurement, car-
rier and agent services, insurance premiums, and
losses from a recent vyear. Forty-eight (approxi-
mately 42 percent) answered the questions about in-
surance procurement and carrier and agent services.
However, only 16 provided the data on insurance pre-
miums and losses needed to perform a risk evaluation.

Throughout the paper, the primary focus will be
on the 115 small urban and rural transit systems as
well as on those who responded to the questionnaire
seeking more detailed insurance information. The re-
sults of the specific investigation of the Maryland
small transit systems, detailed in a separate report
(2), will be referred to only for illustrative or
comparative purposes.

OPERATING PROFILES: INSURANCE EXPENDITURES, AND
ACCIDENT RATES

A statistical analysis of the 115 small transit
operations was performed to produce a profile of
relevant aspects of their operations in order to es-
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tablish a context for a detailed discussion of in-
surance programs. The relevant variables available
in the UMTA statistical report cited earlier are
operating expenditures and number of buses as size
indicators, average age of the bus fleet, total
casualty and liability expenditures as a percentage
of total operating costs, and total accidents per
million vehicle-miles. The relationships involved
are given in Table 1.

As the data in Table 1 indicate, the 115 small
transit firms have an average annual operating ex-—
pense of $880,310 and a median expense of $741,500,
with values ranging from a low of $17,850 to a high
of about $4.2 million. About 20 percent of the small
transit systems have 10 or fewer buses, and another
20 percent have between 29 and 40 buses. The mean
number of buses among the firms is 19.4. The average
fleet age for the small transit firms is 8.8 years.
Approximately 20 percent of the systems, however,
have fleets with an average age of 5 years or less.
At the other extreme, approximately 20 percent have
fleets with an average age of 12 years or more, with
a maximum fleet age of 27.7 years.

TABLE 1 Selected Operating and Financial Data: Small
Transit Firms

Variable Mean Median Maximum
Operating expenses ($) 880,310 740,500 4,199,370
No. of buses 19.4 18.6 40

Fleet age (vears) 8.8 8.1 27.7

Casualty and liability expenses ($) 48,432 40,075 229,043
Casualty and liability expenses as

percentage of operating expenses 6.0 5.5 14.6
Accidents per million vehicle-miles 48.3 41.6 206.8

Note: Number of transit firms = 115,

System outlays for casualty and liability ex-
penses randge from a low of $13,680 to a high of
$229,043, with a mean expense of $48,432., Translat-
ing the absolute casualty and 1liability expenses
into a percentage of total operating expenses pro-
vides an indication of the importance of this cost
category. The 115 firms average 6.0 percent of their
operating expenses devoted to casualty and liability
expenses. However, about 10 percent of the firms de-
vote at least 10 percent of their operating expenses
to this category, with one firm spending 14.6 per-
cent in this category.

Small transit firms have an average of 48.3 acci-
dents per million vehicle-miles, ranging from a low
of no accidents (11 percent of the firms) to a high
of 207 accidents per million vehicle-miles. Eight
percent of the firms had 100 or more accidents per
million vehicle-miles.

The relationships among these variables are of
interest, particularly the influence of various fac-
tors on casualty and liability outlays. A reasonable
hypothesis or expectation is that casuwalty and 1li-
ability expenditures in both absolute terms and
relative to total operating expenses are influenced
by system size, fleet age, and accident rate. Ac-
cording to the statistical analysis, however, only
size shows a consistent relationship.

There is a strong positive relationship (with
high correlation coefficients and statistical sig-
nificance) between casualty and liability expendi-
tures and (a) total operating expenses (R = .67),
and (b) number of buses (R = .58). This simply con-
firms the expectation that the bigger the system in
terms of operating expenses and number of buses
operated, the greater the casualty and 1liability
outlays. However, there is a significant relation-
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ship between the percentage these outlays are of
total operating expenses and (a) operating expenses
(R =-.31), and (b) the number of buses operated
(R = -,35). As shown these coefficients are nega-
tive, indicating that smaller firms (as measured by
these indicators) are generally required to devote a
larger proportion of their resources to this func-
tion than are larger firms. This suggests either a
threshold effect, which requires a minimum amount of
expenditures for this purpose regardless of the
smallness of the operation, or economies of scale,
which stipulate that these expenditures do not in-
crease proportionately with size, or both.

The extremely low and statistically nonsignifi-
cant correlation coefficients confirm the random
relationship between casualty and liability expendi-
tures (in terms of operating expenses) and fleet age
(R = -.01) and accident rates (R = -,16).

The presentation of operating profile, insurance
expenditure, and accident data from the small tran-
sit firms provides a framework for the more detailed
discussion of the insurance programs of the small
systems. The data confirm that insurance expendi-
tures are an important identifiable component of
total operating costs and therefore are a target for
cost reduction. An analysis of the relationship
among the variables does not confirm any expecta-
tions of a linkage between accident rates or fleet
age and insurance expenditures. Thus, accident rates
and fleet age are not good predictors of the share
of a firm's operating expenses devoted to insurance
premiums. The statistical analysis only confirmed a

2= N P Tl 0 BTU T Sy 2 e -2 - -~ i A
relationship between firm size and insurance burden,

with smaller firms carrying a significantly greater
insurance burden than do large firms.

INSURANCE PROCUREMENT AND CARRIER AND
AGENT SERVICES

In this section are documented, for the small tran-

sit firms, (a) insurance procurement procedures and
{b) carrier and agent services provided.

Insurance Procurement Procedures

A major issue concerning the insurance procurement
procedures of small transit systems is the amount of
attention that the issue receives at the firm level
as indicated by the person who has the authority to
purchase the insurance. There is no question that
the transit managers, perhaps with the assistance of
or input from insurance specialists, should have the
primary knowledge of and ultimate responsibility for
procurement of the system's insurance. Without such
knowledge and responsibility, the manager is not in
a position to develop the kinds of programs and
policies that could make insurance procurement more
cost-effective.

Although slightly more than half (51 percent) of
the small transit systems reported in response to
the questionnaire that the manager or director of
the system has the insurance procurement authority,
a sizable share of the transit managers do not have
this authority. Table 2 gives the distribution of
firms on the basis of who has the authority to pur-
chase the system's insurance.

For most of the transit systems the managers of
which lack the authority to purchase insurance, this
authority rests with various departments or legisla-
tive bodies of the city or county in which the sys-
tem is located. The city or county departments or
bodies with the authority include the insurance
department, the finance and purchase office, the
government's purchasing agent, the city or county

[
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TABLE 2 Individual with Authority to Purchase
Transit Vehicle Insurance?

Title Percentage of Firms

Manager, director of system 51.
Insurance manager, city or county 17,
City finance and purchase office 8
Board of directors 8
City council 4
General management company 2
Board of public works 2
State insurance purchasing board 2
Purchasing agent for city 2

Total 100

1
8
9
59
5
2
2
2
2
.0

a .
Based on responses of 45 firms, 3 nonresponses.

council, the board of public works, and so forth.
However, the authority for insurance procurement is
too central to the task of transit management and
too intertwined with other system policies to remove
it from the transit manager's overall job responsi-
bilities.

A strong indication of the potential for acquir-
ing cost-effective transit insurance is given by
whether the transit insurance is purchased on its
own or in combination with insurance covering the
vehicles of other government entities. Grouping
transit vehicles with those of other government
agencies prohibits the assessment of the cost of
providing insurance to the transit vehicles by them-
selves and reflects the belief that insurance car-
riers will write policies for transit insurance only

if it is combined with other business. Insurance
companies with a major interest in transit in-
surance, however, are not interested in writing

policies covering vehicles of nontransit government
entities and will not bid on such combined business.
Officials of three out of four small transit systems
said in response to the gquestionnaire that they pur-
chase their transit vehicular insurance as a sepa-
rate policy instead of grouping it with other busi-
ness.

Certainly, competitive bids are a prerequisite to
obtaining cost-effective transit insurance. It is
hoped that a competitive situation will provide the
system with a choice of policies that fill its in-
surance needs. Officials of more than eight out of
ten firms said that their insurance policies are
subjected to a competitive bid process. No attempt
was made to determine whether the companies have ex-
perienced a wider choice of policies with the com-
petitive bidding process than they did before its
adoption. Among the firms with competitive bidding,
58 parcent have a l-year bid frequency, 2.5 percent
have a 2-year frequency, 37 percent have a 3-year
frequency, and 2.5 percent have a 5-year frequency.

The questionnaire included an item asking the
transit firms to identify the factors that the in-
surance carriers used as a basis for determining
their transit vehicle insurance premiums. Table 3 is
a checklist of possible influencing factors; it
gives the percentage of the firms that checked each
of the items listed on the questionnaire. More than
half of the firms selected passenger- and vehicle-
miles as the basis for premium determination and
about 42 percent also specified loss rate. Other im-
portant factors mentioned by at least 30 percent of
the firms are vehicle age and condition and nomber
of claims.

Carrier and Agent Services

Any evaluation of an insurance program should in-
clude information on the type and level of services
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TABLE 3 Basis for Premium: Small Transit Systems®

Percentage of Firms

Rating Factors Mentioning Factor

Revenue 14.6
Passenger- or vehicle-miles 50.0
Vehicle age and condition 333
Risk management program 12.5
Size of buses 25.0
No. of claims 33.3
Radius of operations 14.6
Loss ratio 41.7
Other (group purchase plan, composite rating) 18.8

a o "
Data from the 48 transit firms who answered questionnaire.

provided to the systems by the carriers and agents
who handle the business. There are wide differences
in the types of services provided. Those transit
systems with significantly fewer services from their
respective carrier or agent are at a distinct dis-
advantage in developing a cost-effective insurance
program.

A critical component of an overall program to re-
duce insurance risk is effective safety and loss
control inspections. Experienced insurance agents
can provide transit systems with a great service by
conducting safety and loss control inspections and
making suggestions about actions that transit man-
agers can take to reduce those losses. Only 4 per-
cent of the transit systems reported that their
insurance carriers or agents have no safety inspec-
tions during the course of a year (Table 3). About
61 percent have one or two inspections, an addi-
tional 7 percent have three, and 28 percent have
four or more.

Another important aspect of loss control and pre-
vention is an accurate picture of past losses so
that problem areas can be identified. Approximately
three out of four of the small transit systems re-
ported that their carrier or agent provides them
with regular 1loss experience reports. Certainly,
every transit manager needs to be aware of the
sources of insurance losses in order to prevent
their recurrence.

If insurance carriers and agents do nothing more
for the transit system, they should at least provide
efficient handling of the system's complaints. More
than nine out of ten of the transit systems respond-
ing to the questionnaire reported that their car-
riers or agents provide them with efficient claims
handling.

Finally, there are specific activities that have
been identified as components of an overall program
to obtain cost-effective transit insurance through
risk reduction. These include the establishment of
driver award programs and detailed driver record
checks as well as overall upgrading of system safety
programs., Carriers and agents can provide signifi-
cant assistance in these areas. Unfortunately, only
23 percent of the transit systems reported that
their carriers or agents assist in driver award pro-
grams, 40 percent said that they provide driver rec-
ord checks, and 50 percent mentioned that they help
upgrade system safety programs.

RISK PROFILE EVALUATION

Adequate risk management programs, involving (a)
risk identification, (b) risk control or elimina-
tion, (c) risk profile, and (d) the risk assumption
decision, are important for the transit system man-
ager. Although it is true that all transit managers
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have at least informal risk management procedures, a
formal process will aid in clarifying the risk man-
agement process. Although some specific components
of risk control or elimination (e.g., safety inspec-
tions, good driver awards, loss reports) have been
addressed, a risk profile for small trangit systems
is provided in this section. The risk profile is a
central tool to use in determining a firm's risk
assumption capabilities as well as its insurance
coverage requirements.

A risk profile is based on the detailed insurance
premium and 1loss history information provided by
personnel at 16 of the 48 small transil systems who
responded to the questionnaire. Where appropriate,
reference is made to the insurance premium and loss
history information provided by the Maryland firms.

A risk profile focuses on six key measurements
that are presented in the following paragraphs.

Cost-of-Risk Ratio

The cost of risk for a transit system, in general,
is a measure that should be comprised of the follow-
ing four components: (a) insurance premiums, (b)
costs of safety and loss control programs, (c) costs
of insurance administration, and (d) costs of unin-
sured losses for the year. The most important cost-
of-risk ratio is the total cost of risk divided by
the transit system's operating expenses.

Although total cost of risk includes all of the
four components, this analysis focuses only on the
cost of premiums. Data collection constraints pre-
vented the use of the other components. This omis-
sion is not a serious problem because premiums
usually comprise the largest proportion of these
costs and are always the component of greatest
interest.

Analysis of the 16 small transit systems indi-
cates that their average cost-cf-rick percentage is
3.33 with a standard deviation of 1.83. Thus, ap-
proximately 70 percent of the small transit systems
should have a cost-of-risk ratio (based on premiums
only) somewhere between 2.0 and 5.2 percent. The
average cost-of-risk percentage for the Maryland
firms is 9.1--high relative to the 16 sample firms.

Liability Premiums as a Percentage of
Operating Expenses

Ancther measure of premium levels is liability pre-
miums as a percentage of operating expenses. The 16
small transit systems have an average of 2.62 for
this ratio, whereas the average for the Maryland
transit systems is /.62 percent,

Collision and Comprehensive Premiums

Not unlike the ratio of liability premiums to ope-
rating expenses, the ratio of collision and compre-
hensive premiums to operating expenses is lower for
the 16 small transit firms than for the Maryland
transit systems. The average ratio for the Maryland
systems is 1.76 compared to the average ratio of
0.68 for the 16 small transit systems.

Casualty and Liability Losses

One measure of a firm's ability to withstand losses
is the ratio of total losses to the firm's operating
expenses. One recent study on transit insurance re-
ports: "One guideline is that fluctuations of 1% to
58 of the annual budget will not be considered
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materially or financially dislocating. . . . The
casualty and liability cost category of the transit
budget is the relevant item for a transit system"
{3,p.27). The study recommends that transit systems
adopt 1 percent of operating expenses as their risk
retention guideline. For the 16 small transit sys-
tems casualty and liability losses represent 0.7
percent of total operating expenses. For the Mary-
land firms this figure increases to 1.1 percent.

Collision Deductibles as a Percentage of
Operating Expense

Deductible levels are among the most difficult as-
pects of transit insurance to analyze, yet deduct-
ibles represent the most facile form of insurance
retention. The previous subsection provided some
general guidelines for deductibles.

The average collision deductible for the small
transit systems is $983, (However, one of the 16
small transit systems has a collision deductible of
$10,000, If this is included, the average collision
deductible for the small systems is $1,676.) The
Maryland firms have an average deductible of $650.

For the small firms, deductibles as a percentage
of operating expenses average 0.09 (or 0.13 with the
firm with a $10,000 deductible included), whereas
the average for the Maryland firms is 0.16. It is
clear that the 16 small transit systems as well as
the Maryland systems have an opportunity to increase
their collision deductibles considerably without
violating the risk self-retention guidelines men-
tioned in the previous subsection.

Loss Ratios

Loss ratios, central to an insurance analysis, com-
pare the amount of loss paid out in claims for 1
vear with the premiums paid for a particular layer
of insurance. They can be expressed as loss dollars
divided by premium dollars times 100.

Tracking loss ratios can be helpful to a transit
system in several ways. First, they can aid in de-
termining whether the system is in good position for
greater risk assumption. Second, loss ratios can be
used as a simple measure of the effectiveness of a
system's loss control program when properly tracked
over time. Third, loss ratios may aid the transit
manager in choosing alternative coverage levels.

The 16 small transit firms have an average pri-
mary liability loss ratio of 22.4 percent (excluding
one firm with a 775.0 percent ratio), whereas the
average for the Maryland firms is only 9.5 percent.
The loss ratio represents data for only 1 year. Al-
though it 1s more iwmportant to observe timc trends
and variability in loss ratios than to simply look
at performance during 1 year, small transit managers
have difficulty enough producing data for 1 year. It
is hoped that greater recognition of the importance
of loss rate information will lead to more compre-
hensive data collection.

SUMMARY AND CONCLUSIONS

A set of general principles regarding the risk man-
agement process as well as their application to the
small transit system are presented. The general
principles are based on previous reviews of transit
insurance as well as knowledge gained from this
study of the small transit systems nationwide as
well as the Maryland systems. The £inal principle
presented deals with the advantages of a joint pur-
chase alternative and a specific course of action
for its implementation.

| A1 ]
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Purchase of Insurance

Transit managers should have direct responsibility

for the purchase of their vehicle insurance and
maintain required supporting records of coverage
levels, premiums, deductibles, loss histories, and

methods of premium determination.

Nearly half of the small transit systems who re-
sponded to our questionnaire indicated that no in-
dividual in the transit system has responsibility
for the purchase of transit vehicle insurance. Many
small systems give this responsibility to city or
county insurance directors who have responsibility
for the purchase of all county insurance. Transit
vehicle insurance is only a small part of their
total work effort.

Many small transit systems rely on insurance
agents to keep all their insurance records. Transit
systems, however, should not depend on agents but
should maintain their own insurance records includ-
ing specifically premiums, coverage levels, and loss
histories so they can calculate the straightforward
ratios previously described. The agent should pro-
vide the system with documentation about these mat-
ters in a form that permits their ready use in a
risk management program.

Specifications

Transit managers should be actively involved in the
preparation of insurance specifications as part of
the bidding process.

Many small transit systems rely heavily on their
agents to determine their coverage levels, deduct-
ibles, and other insurance matters. It is not un-
common for the agent who currently has the transit
company's vehicle insurance policy to review or even
collaborate in the writing of specifications for the
subsequent year's policy even though the agent will
be bidding for that business. The self-interest of
an agent who works on a commission basis may not
coincide with the best interests of the transit sys-
tem. On the basis of the analysis of the Maryland
systems, the agents do not advise the systems about
alternative 1levels of coverage and deductibles.
There is no evidence that the agents calculate for
the systems the type of ratios presented in the last
section for consideration in determining coverage
levels and deductibles.

Services

Carrier and agent services provided to transit sys-
tems should include all of the following: safety in-
spections, loss reports, efficient claims handling,
assistance with driver awards, checking of driver
records, and assistance with a safety upgrade pro-
gram.

The survey of small transit systems revealed that
only 23 percent receive assistance with driver
awards from their agents, only 40 percent have
agents who check driver records, and only 50 percent
have agents who assist with safety upgrade programs.
It is recommended that all transit systems become
aware of these services and include their agent's
willingness to provide them in an overall evaluation
of the agent.

Excess Liability

Small transit systems should obtain excess liability
coverage so that their total coverage ranges between
$2.5 million (minimum) and $5 million.
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The level of excess liability that should be held
by a transportation system is an extremely judg-
mental matter. Many experts indicate that there has
been an upward drift in types of risk in which a
loss could bankrupt a system. They encourage transit
systems to obtain a minimum of $5 million in total
liability coverage; this is probably too conserva-
tive for many small transit systems. The detailed
analysis of the Maryland systems indicated that ex-
cess liability should range between $2.5 million and
$5.0 million.

Self-Retention of Risks

Small transit systems should pursue the option of
self-retention of liability risks.

Assuming that there are no legal obstacles to a
self-retention risk program, the only apparent prob-
lem is budgetary. Transit managers avoid self-reten-
tion programs because of concern that amounts
budgeted and not used for paying claims will be
eliminated from the following year's budget.

If this obstacle can be overcome, transit man-
agers should give serious consideration to the adop-
tion of the 1 percent guideline for risk retention.
Previous studies indicate substantial premium sav-
ings available from modest increases in deductible
levels (3,p.8).

Lower Cost Insurance

Small transit systems should be able to use their
favorable loss ratios as a bargaining chip in their
effort to obtain lower cost insurance.

Insurers, in general, attempt to achieve a loss
ratio of 60 percent and use the other 40 percent of
the premium dollar for expenses and profit. As de-
tailed earlier, the loss experience of the small
transit systems is generally favorable. The 16 small
transit systems reporting detailed information had
an average loss ratio of 22.4 percent (excluding one
outlier firm).

Although data form the 16 firms covered only 1
year, the small transit systems have achieved re-
markably low loss ratios. The detailed analysis of
loss ratios for the Maryland systems, covering mul-
tiple years, confirmed an overall low loss ratio for
the small transit systems. It can be concluded that
providing transit insurance to the small transit
systems has been a highly profitable endeavor. The
implication is that favorable loss ratios should en-
able small transit systems to individually obtain
lower cost insurance.

Joint Purchase Program

A joint purchase program to tap the competitive mar-
ket for transit insurance should be investigated.

The recent large increases in insurance premiums
have stimulated interest in joint purchase programs
in order to pool risks and to offset otherwise high
premiums. This interest has encouraged a number of
insurance carriers, in cooperation with transit as-
sociations, to offer a variety of such insurance
packages that have numerous advantages in terms of
cost savings and improved services.

One such association, the United Bus Owners Asso-
ciation (UBOA), provided premium guotations for a
joint program covering six small Maryland transit
systems. Under the UBOA program, some Maryland tran-
sit systems could increase their liability protec-
tion and all could decrease their premiums as a
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group by a total of $94,744--a decrease of 55 per-
cent compared to 1982 premiums.

Given the significant cost advantages assoclated
with 2 group purchase plan as demonstrated in the
example of the Maryland systems, it is important to
understand why small transit systems have been slow
to respond to the opportunity for substantial sav-
ings. In addition to the problem of a lack of aware-
ness of insurance matters in general as well as of
the specifics of group purchase on the part of small
transit operators, there are three explanations for
the lack of response to the group purchase alterna-
tive on the part of the small transit systems.
First, legal and institutional barriers may prohibit
a group purchase program. Second, there are problems
concerning allocation of the joint premium among the
individual systems. Third, there is the problem of
moral hazard.

Legal and institutional barriers could be of
several different types. Some states have statutes
that simply prohibit government agencies from enter-
ing into joint ventures for insurance procurement
purposes. In addition, provincialism or regional
pride, which would simply prevent such agreements,
might exist. For example, a small system's good re-
lationship with a local broker would be threatened
in a group purchase scheme. More important, buyer
ignorance, as this study has shown, is widespread
throughout small transit systems. Most transit sys-
tems simply have not realized that substantial sav-
ings could be achieved in insurance procurement
through a joint purchase program.

Althongh the 1legal barrier could be overcome by
action of the state legislature, provincialism is a
more difficult obstacle to resolve. However, in the
future, as the potential savings increase, this bar-
rier might also be overcome. Widespread diffusion of
information about the insurance options that are
available has begun to raise the level of awareness
of potential buyers. As this information continues
to spread, buyer ignorance will tend to disappear.

The problem of fair allocation of the joint pre-
mium among the systems and moral hazard at first
seem inexorable ones. Unless each individual transit
system in the Jjoint agreement receives some savings
from the economies of scale, which it considers
fair, it will leave the group program. Moreover,
there has to be some mechanism that assures all mem-
bers that every member will attempt to maintain ex-
cellent safety and loss control programs. That is,
the moral hazard problem must be eliminated. The
joint purchase program presented hereafter addresses
the problems of fair allocation and moral hazard.

Initially, the joint premium should be allocated
on the basis of premiums paid by each system before
entering the joint ayreement. (The exact allocation
formula to be used will be discussed later.) Subse-
quently, every 3 years (or any other time period
agreed on), each system would be required to seek
bids for insuring that system alone. The lowest bid
that each system received would serve as a basis for
computing the portion of the joint premium each sys-
tem must pay. As will be shown, this method not only
provides for fairness in allocation of the joint
premium but, more important, rewards those systems
that improve or maintain safety and loss control.

To demonstrate the workings of this system, as-
sume that there are three small transit systems--A,
B, and C, Further, assume that the individual bids
they received for insurance are as given in Table 4
and that the premium for entering various joint
purchase agreements are as given in Table 5. Thus,
if all three transit systems purchased insurance
jointly, their premium would be $60,000 and sub-
stantial savings would be achieved., One simple
method that might be used to allocate the §60,000
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TABLE 4 Hypothetical Insurance
Premiums: Lowest Bid

System Lowest Bid Premium ($)
A 50,000
B 25,000
G 35,000
Total 110,000

TABLE 5 Hypothetical Insurance Premiums for
Joint Agreements

Premiums for Joint

System Combination Agreements (§)

A+B 45,000
A+C 45,000
B+C 50,000
A+B+C 60,000

would be to compute allocation factors based on the
premiums paid assuming no subceoalitions such as
A+B, B+C, C+A could be formed. Under this
method, the allocation factors, using only data in
Table 4, would be computed as follows:

F(A)=50,000/110,000 =045
F(B) = 25,000/110,000 = 0.23
F(C)=35,000/110,000 = 0.32
Tatal 1.00

where F(i) is the allocation factor for the ith
transit system. Under this scheme, transit systems
A, B, and C would pay 45, 23, and 32 percent,
respectively, of the $60,000 joint premium. That is,
the premiums paid by A, B, and C under the joint
aareement would be $27,000, $13,800, and $19,200,
respectively.

This simple allocation rule satisfies the follow-
ing axioms of fairness:

1. No transit system pays more than the lowest
bid individual premium that it could achieve by it-
self.

2. Every transit system shares in the savings
due to the joint purchase agreement.

3. The sum of the individual allocations is
equal to the joint purchase agreement premium.

4. The allocation is homogeneous of degree one
in premiums. That is, a 10 percent increase in the
lowest individual premium for all transit systems
results in a 10 percent increase in the final allo-
cation to each transit system.

Although this allocation rule satisfies some im-
portant fairness criteria, if the assumption of no
subcoalition formation is relaxed, the rule might
have a possible shortcoming. The £irst column in
Table 6 gives the premiums that would be paid by
both individuals and subcoalitions if this simple
rule were used (note that the subcoalition numbers
such as A + B are simply the sum of the premiums al-
located to A and B (i.e., for A + B, $27,000 +
$13,800 = $40,000). Column 2 gives the lowest bid
premiums that individual operators and subcoalitions
could achieve.

From the data in Table 6 it is clear that all
subcoalitions except A + C would be better off by
entering the joint purchase agreement (i.e., A + C,
by forming a subcoalition by themselves and not
joining the coalition A + B + C, would pay only
$45,000 in premiums. Under the allocation rule, A +
C by joining with C must pay $46,200).
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TABLE 6 Comparison of Premiums Under Allocation
Rule to Lowest Possible Premiums

System or Combina-  Premiums Under the Lowest Possible

tion Allocation Rule ($) Premium ($)
A 27,000 50,000
B 13,800 25,000
C 19,200 35,000
A+B 40,800 45,000
A+ C 46,200 45,000
B+C 43,000 50,000
A+B+C 60,000 60,000

Thus, although this simple rule works well where
no subcoalitions such as A + C can be formed, the
rule occasionally fails when the complexities of
subcoalitions are added. When the simple rule fails,
slightly more complex rules can be used such as the
Shapely Value and the Generalized Shapely Value. The
formula for premiums under the Shapely Value is

P;=2[(s-1)! (m-s) !/m!] [v(s)-v(s-1)]

where

P = ?remium for individual transit system
1;

s = number of members of subcoalitions (in
this case, s can equal 1, 2, or 3);

m = total number of possible transit systems
in the joint purchase agreement (in this
example, m = 3);

v(s) = insurance premium for subcoalition s
(e.g., for A + B in this example, v(A +
B) = $45,000); and
v(s~i) = premium that coalition s would have to
pay if individual member i dropped out
(e.g., v(A + B + C - A) = $50,000).

The premiums for members of the joint purchase
agreement as computed by the Shapely Formula would
be $25,000, $14,991.17, and $19,999.83, for A, B,
and C, respectively. Although just barely satisfying
subcoalition A + C, the Shapely Value allocations do
satisfy all subcoalitions. The allocations also sat-
isfy the first three axioms of fairness. In addi-
tion, axiom 4 would be altered to read: The alloca-
tion is homogeneous of degree one in incremental
changes in premiums.

Table 7 gives the actual liability premiums paid
by six small urban and rural transit systems in
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TABLE 7 Dlustrative Example of Savings Potential Associated
with Joint Purchase Agreement

1982 Premium Allocation Under Potential
System (%) F(i) Joint Purchase ($) Savings ($)
1 24,316 14 11,008.22 13,307,78
2 16,536 10 7,443.25 9,092.75
3 9,984 .06 4,493.83 5,490.17
4 26,624 ) 11,983.54 14,640.46
5 14,600 .08 6,571.50 8,028.50
6 80,324 47 3615405 44,169.95
Total 172,294 77,550.00 94,744.,00

Maryland in 1982 (Column 2). Column 3 provides the
allocation factors based on a Jjoint purchase plan
that had a premium (for both primary and excess li-
ability) of $77,550. Column 4 contains the premiums
that would be paid under the joint agreement, and
Column 5 gives the savings for each system. This
simple example illustrates that each system had the
potential to cut its insurance premium by anywhere
from 45 to 57 percent with the group purchase alter-
native.

The illustrative example demonstrates that poten-
tial problems associated with a group purchase plan
can be resolved. The rewards for the resolution of
the problems are substantial. It is believed that
small transit systems across the country could suc-
cessfully implement a group purchase program if they
invested some additional time and effort in studying
their insurance policies and their overall risk man-
agement program.
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