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ABSTRACT

The behavior of competing insurance companies investi-
gating insurance fraud follows one of several Nash Equilib-
ria under which companies consider the claim savings, net
of investigation cost, on a portion, or all, of the total claim.
This behavior can reduce the effectiveness of investigations
when two or more competing insurers are involved. Cost
savings are reduced if the suboptimal equilibrium prevails,
and may instead induce fraudulent claim behavior and lead
to higher insurance premiums. Alternative cooperative and
noncooperative arrangements are examined that could re-
duce or eliminate this potential inefficiency. Empirically, an
examination of Massachusetts no-fault auto bodily injury
liability claim data for independent medical examinations
shows that (1) investigation produces a net total savings
as high as eight percent; (2) the investigation frequency is
likely in excess of the theoretical optimal; and (3) predic-
tive modeling of claim suspicion scores can significantly
enhance the net savings arising from independent medical
examinations.
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1. Introduction

Fraud is a major problem for the insurance in-
dustry. Although the true cost of fraud for the
industry, and subsequently for insurance policy-
holders who bear this cost through higher pre-
miums, cannot be known, the FBI estimates the
annual cost of fraud to be $40 billion (FBI 2009).
Insurance fraud comes in two varieties: hard and
soft fraud are the operational terms. Hard fraud
applies to claims for fictitious accidents and in-
juries, while soft fraud denotes the increase of
claimed loss through unnecessary and/or inflated
values of claimants’ loss costs. The former is
criminal and is the purview of the criminal jus-
tice system; the latter is generally a civil matter
that is the larger of the two in dollar terms and
is the purview of the insurers (Derrig 2002).

Insurers can take steps to reduce the amount
of fraud, especially soft fraud, but these steps
are costly and these costs have to be weighed
against the expected savings. Insurance fraud has
been the subject of considerable research from a
variety of angles. This paper examines how the
number of insurers in the market and how the
different laws regarding subrogation in liability
claims affect the incentives to investigate, and
therefore reduce, fraud.

A number of recent studies have examined
claim settlement behavior by insurers as it re-
lates to insurance fraud (Artis, Ayuso and Guillén
2002; Crocker and Tennyson 2002; Derrig 2002;
Derrig and Weisberg 2004; Loughran 2005;
Dionne, Giuliano and Picard 2009). Several stud-
ies have utilized a Nash Equilibrium framework
(Nash 1951) between insurers and policyhold-
ers to examine auditing strategies for fraudulent
claiming behavior by policyholders (Boyer 2000;
Boyer 2004; Shiller 2006). In this paper, a model
of insurance company behavior combining the
cost of claims, the cost of investigating claims
and the potential for reducing claim costs is de-
veloped and analyzed in a game theoretic ap-
proach in which the other players are insurers,
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rather than policyholders. The presence of a Nash
Equilibrium, in which no player in a simulta-
neous noncooperative game can unilaterally im-
prove its position by shifting its strategy for in-
vestigating claims, is observed under a variety of
different market conditions.

For a simple example of a Nash Equilibrium
consider Jack and Jill, two very young entrepre-
neurs operating lemonade stands in front of ad-
jacent houses. They have an unlimited supply
of their product from their parents’ kitchen at
no cost (to Jack and Jill) and they consider the
time they spend staffing their stands to be fun,
so there are no labor costs involved. They know
the thirst level and financial position of each of
their potential customers, so they can determine
how the demand for lemonade is affected by the
price. Both sellers and buyers can see what each
competitor is charging, and buyers will get their
lemonade from the lower cost seller, so the mar-
ket is fully competitive. The battle of the sexes,
junior edition, prevents the sellers from pricing
their product cooperatively, so this is a classic
noncooperative game to which Nash’s work ap-
plies. The sellers’ decision is whether to charge
1¢ or 2¢ per cup. Demand is such that 10 cups
will be sold if the price is 1¢, but only 8 cups
will be sold if the price is 2¢. All sales will be
made by the lemonade stand charging the lower
price. If both stands charge the same price, each
will get 1/2 of the sales.

Game theory often utilizes payoff matricies to
illustrate the results from different strategies. In
the payoff matrix below, and the subsequent ones
in this paper, the choices of one competitor are
shown along the top of the matrix and the choices
of the other along the left side. To determine
the payoff from a particular strategy for the top
competitor, look at the column representing their
choice and move down to the row representing
its competitor’s choice. The top-right half of the
appropriate box is the payoff to the competitor
listed along the top, and the bottom-left half of
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Table 1. Payoff matrix
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that box shows the payoff to the competitor listed
along the side.

The payoff matrix that illustrates the lemonade
pricing decision facing Jack and Jill is shown in
Table 1.

If both children charge 2¢ per cup, each will
sell 4 cups of lemonade (half of the total de-
mand) and earn a profit of 8¢. However, this is
not a Nash Equilibrium since if either Jack or
Jill (but not both) lowered the price to 1¢, that
child would sell 10 cups and earn a total profit
of 10¢. In this example, the situation where each
child charges 1¢ a cup is a Nash Equilbrium, be-
cause neither child can unilaterally change the
price and earn a higher profit. By raising the
price alone to 2¢ a cup, they would not sell any
lemonade and their total profit would be 0. For a
more complete description of game theory eco-
nomics' and Nash Equilibrium, see chapter 6 of
Miller (2003). In most insurance cases, the Nash
Equilibrium is not at the globally optimal claim
investigation strategy.

Claims presented to an insurance company for
payment may include a variety of different com-
ponents. One component is a valid expense that
should be paid in full by the insurer, since both
the amount is appropriate and the coverage is
applicable. Another component could be an ex-
cessive charge on a claim that would otherwise

IMiller characterizes a Nash Equilibrium as “a no regrets outcome
in which all the players are satisfied with their strategy given what
every other player has done.”
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be covered. A charge is considered excessive if
it is judged by the insurer to be “unreasonable”;
most insurance policies cover only “reasonable”
charges with reasonability defined by context and
ultimately determined by negotiation, arbitration
or, if necessary, a court. A third component could
be a claim for a service that is not covered al-
though other services would be covered. A final
component could be for an incident that is not
covered in its entirety by the insurance policy.
Sorting out the different components of a claim
efficiently is a constant process within a claims
department.

For automobile insurance coverage in the
United States, bodily injury claims can consist
of two different insurance coverages. Medical
expenses incurred by the policyholder or any-
one else insured under the policy (family mem-
bers, anyone occupying the covered vehicle) as
the result of an automobile accident are covered,
subject to policy limits, by the insurance com-
pany providing medical payments (MedPay) or
personal injury protection (PIP) coverage with-
out regard to fault.”> If someone is injured as
the result of the fault of another person, then
that injured party could pursue a liability claim
against the responsible party, depending on the
tort threshold applicable under the policy (IRC
2003, chapter 2, 2004a, 2004b). The insurance
company of the responsible party would be liable

2PIP coverage in no-fault states includes compensation for wage
loss and other benefits.
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for the damages incurred by the injured person,
subject to policy limits and degree of fault, under
the liability insurance policy. Bodily injury lia-
bility damages consist of such tangible expenses
as medical expenses and loss of income, which
are termed special damages, and intangible com-
ponents such as pain-and-suffering, loss of con-
sortium or hedonic damages, which are termed
general damages.? The insurer that paid the med-
ical expenses under the medical payments or PIP
policy may also be able to recoup its payments
from the liability insurer under subrogation. Si-
mon (1989) examined rules for allocating loss
adjustment expenses between primary insurers
and reinsurers when subrogation was involved.
Similar complexities are generated for insurers
when determining the cost of claim investigation
when two policies are involved.

In some cases the same insurer is responsible
for both the medical expenses and the bodily in-
jury liability payment. This would occur when
the driver is responsible for an injury to a pas-
senger, or if the same insurer covered the injured
person under medical payments coverage and the
responsible party under a different liability insur-
ance policy. When a single insurer is responsi-
ble for all payments, determining the appropriate
level of fraud investigation considers the entire
cost of all claims.

2. Claim investigation for injury
claims

Several types of claim investigation are com-
monly used by automobile insurers in addition
to the routine gathering and evaluation of the
circumstances of the accident and the cost of
the treatment for the injury. The most common
method is an Independent Medical Examination
(IME), in which a doctor selected by the insurer
examines the injured claimant and develops an
independent assessment of the injury and the ap-

3See Loughran 2005 for an extensive analysis of auto BI liability
general damage settlements.
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propriate treatment. If the IME indicates a more
moderate level of injury or treatment than the
claimant has reported through his or her medi-
cal care provider, then the claims department has
a stronger case for denying some or all of the
medical expenses that have been, or are likely to
be, submitted. Another type of investigation is a
Medical Audit (MA), in which the medical ex-
penses are reviewed by a specialist or an expert
system. Unusual factors that appear in the medi-
cal audit may provide the claims department with
justification to reduce the claim payment. A third
alternative is to refer the claim to a Special In-
vestigation Unit (SIU), where specifically trained
personnel are assigned to investigate claims with
unusual questions in order to determine whether,
and how much of, the claim should be paid.4
Derrig and Francis (2008) examined a collection
of objective factors in a predictive model for re-
ferring Massachusetts auto injury claims for an
IME or a special investigation for fraud, along
with the likelihood of success at reducing the
claim amount. Such predictive models should al-
low for more efficient, i.e., less costly by reduc-
ing false positives, selection of claims to investi-
gate.

IMEs and MAs can be used to reduce the
amount of claim payments for medical expenses.
SIUs can also reduce these expenses, but can
also impact other expenses or even determine if
the claim is valid at all. One level of investiga-
tion would be to investigate each claim for which
the expected savings from the investigation ex-
ceed the cost of the investigation. We call that
approach “tactically optimal.” Another level of
investigation would vary according to the char-
acteristics of the claim so that the savings net of
costs for the entire portfolio of claims is optimal
in some way. We call this approach “strategically
optimal.” In order to measure the expected sav-
ings, the insurer needs to ascertain the chance of

4The Insurance Research Council provides countrywide claims han-
dling outcome data for these three techniques for a sample of 2002
bodily injury claims (IRC 2003, pp. 92—-104).
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finding unreasonable or fraudulent activity and
the potential savings if that activity is discov-
ered. We now turn to a formalization of the cost/
savings process when total claim payments con-
sist of first party PIP and, when applicable, third
party liability.

3. Savings versus cost
The following notation will be used:
Cost of claim without any investigation:

PIP claim = P
Liability claim (excess of PIP) = L
Total Compensation = P + L

Subscripts on P and L:

First subscript indicates company responsible for
PIP

Second subscript indicates company responsible
for Liability (0 if no liability)

P, o represents a PIP claim where company 1 has
the PIP coverage and there is no liability claim
P, ; represents a PIP claim where company 1 has
the PIP coverage and the liability coverage

P, , represents a PIP claim where company 1 has
the PIP coverage and company 2 has the liability
coverage

P, . represents the sum of all PIP claims where
company 1 has the PIP coverage

L, ; represents a liability claim where company
1 has the PIP coverage and the liability coverage
L, ; represents a liability claim where company
2 has the PIP coverage and company 1 has the
liability coverage

L , represents the sum of all liability claims
where company 1 has the liability coverage

Savings from investigations:
Savings on PIP claims = SP

Savings on Liability claims = SL
Savings on Total claim = ST = SP + SL

5The Insurance Research Council provides an analysis of their 2002
claim sample for four no-fault states: Colorado (now a full tort
state), Florida, New York, and Michigan (IRC 2004a).
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Level of investigation:

No investigation = 0

Optimal investigation based upon information on
first party claims = A

Optimal investigation based upon information on
both first party and liability claims = B

Subscripts on SPA, SPB, SLA and SLB:

First subscript indicates company responsible for
PIP

Second subscript indicates company responsible
for Liability (O if no liability claims)

SPA| ( represents the savings on PIP claims from
an A level investigation where company 1 has the
PIP coverage and there is no liability claim
SPA ;| represents the savings on PIP claims from
an A level investigation where company 1 has the
PIP coverage and the liability coverage

SLA, ; represents the savings on liability claims
from an A level investigation where company 2
has the PIP coverage and company 1 has the li-
ability coverage

Investigation cost:

Cost of an A level investigation = [TA
Cost of an B level investigation = IB

Subscripts on IA and IB:

First subscript indicates company responsible for
PIP

Second subscript indicates company responsible
for Liability (0 if no liability claims)

IA, o represents the cost of an A level investiga-
tion where company 1 has the PIP coverage and
there is no liability claim

IA, | represents the cost of an A level investiga-
tion where company 1 has the PIP coverage and
the liability coverage

IA, , represents the cost of an A level investiga-
tion where company 1 has the PIP coverage and
company 2 has the liability coverage

The relationships between the cost of investi-
gation and expected savings, as well as the de-
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Figure 1. Optimal level of claim investigation

termination of the optimal levels of investigation
under different circumstances, are illustrated in
Figure 1. The x axis represents the number of
claims. The y axis indicates dollar values. The
claims are ordered in decreasing size of expected
savings from claim investigations. The use of ex-
ante expectations of savings from investigation
is important and differs strongly from the ex-
post ordering of claims with savings from inves-
tigation. In practice, actual investigations will be
taken from a random or targeted draw of claims
that yield the largest expected savings. The cost
of investigations (I) function is a straight line un-
der the assumption that each investigation has
the same expected cost.® Two concave functions
represent the expected savings from an investi-
gation. The lower curve, labeled SP, represents
the savings on first party claims and the higher
curve, labeled ST, represents the savings on the
total claim including both PIP and Liability pay-
ments. Both SP and ST have positive slopes and
negative curvature. A point will be reached where
all the remaining claims are expected to be com-
pletely valid, so no additional savings are achiev-
ed by additional investigation.

SInsurers generally pay, for example, a fixed amount for an IME. If
the claimant does not appear for the examination, the fee is reduced,
but the insurer would not know, when requesting the IME, if the
claimant will appear for it or not. SIU investigations cost more than
IMEs and Medical audits cost less. The use of multiple techniques
is relatively small. Thus, the assumption is made that the expected
cost of an investigation is the same for each claim, and the function
is linear.
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The optimal level of investigation is determin-
ed when the slopes of the cost of investigation
line and the savings are equal. The tactically op-
timal number of claims to investigate, based on
information in first party claims, is A. At this
point, SP —1I is maximized. The cost of this in-
vestigation is IA, the savings on first party claims
is SPA, and the savings on total claims is STA =
SPA + SLA.” The strategically optimal number
of first party claims to investigate, based on total
claim savings is B, an amount in excess of A.

Some of the relationships that develop from
this approach are:

SPB > SPA
IB > 1A
SPA > TA
STB > IB
SPB — SPA < IB —IA.

4. Single insurer case

When a single insurer writes the entire auto-
mobile insurance market, this company will be
responsible for paying both the PIP expenses and
the liability award resulting from every automo-
bile accident. In this case, the company can weigh
the potential cost savings on the total claim
against the cost of this investigation. The tacti-
cally optimal level of investigation would be to
investigate all claims where the expected savings
from the investigation exceed the cost of the in-
vestigation. This is the situation we will consider
first.

The three choices a single insurer faces regard-
ing the level of claim investigation are displayed
in Table 2. The insurer can perform no investiga-
tions and simply pay the amount claimed. This
situation is displayed in the first box. Alterna-
tively, the insurer can investigate A claims. The

"Dionne, Guiliano, and Picard (2009) derive varying optimal levels
of investigation depending on a (fraud) risk class partition of the
set of claims.
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Table 2. Single insurer case, net cost of claim and investigations

Level of Claim Investigation

None (0) PIP Based (A)

Total Claim Based (B)

Po+P+L

Pio+P 1+Ly;—SPA; g —SPA; | —SLA | +1A) g +1A)

Pg+P+Ly;—SPB g —SPB;; —SLBy; +1B o +IB; 4

additional cost is IA;,+1A;; and the associ-
ated savings are SPA, ; + SPA| ; + SLA ;. Since
the savings on the PIP claims alone, SPA,  +
SPA| | exceed the cost of the investigations, the
insurer would prefer this option over the case
of no investigations. The third choice, though,
where the insurer investigates B claims, is the
optimal choice. The cost of this additional inves-
tigation is IB —IA. The additional savings are
SPB + SLB — SPA — SLA. Since the slope of the
Total Savings curve exceeds the slope of the cost
of investigations curve over the range from A to
B, then the savings exceed the costs, and the in-
surer would minimize net claim costs by investi-
gating B claims.

This strategy will have the benefit of reduc-
ing the cost of unreasonable medical treatment
to the lowest feasible level considering the cost
to investigate claims. This strategy also reduces
liability awards and the cost of automobile insur-
ance to the lowest level feasible given the cost
of investigating these claims and the ability to
lower awards through negotiation (Derrig and
Weisberg 2004). Additional reductions in claims
costs could be obtained, but the additional inves-
tigation expenses would exceed the claim cost
savings, so insurance premiums would actually
increase. The other expenses of the insurer, in-
cluding underwriting expenses and normal loss
adjustment expenses (other than investigating for
fraud), are not included in this analysis, since
they will be the same regardless of the level of
investigation for claims fraud.

5. Two insurer case: No
subrogation

Assume the market consists of two compet-
ing insurers of equal size, with similar claim dis-
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tributions (the SP and ST curves are the same
for each insurer). Assume the claim settlement
system does not permit the recovery of the PIP
claim payment and adjustment expense from any
at-fault party through subrogation.® Then they
would each face a decision about the appropri-
ate level of investigation of claims fraud, but
their net claim costs would depend both on their
own investigation level decision and the decision
of their competitor. The outcomes, in the case
where there is no subrogation, are shown on Ta-
ble 3. The upper segment of each cell denotes
the position of insurer 1; the lower segment that
of insurer 2.

If both insurers were to investigate optimally
based on aggregate claim costs, then each insurer
would bear the cost of investigating B claims,
and benefit from the savings in claim costs on
both PIP and Liability claims. This situation is
represented in cell (B,B) and resembles the op-
timal position for the single insurer case. Unrea-
sonable medical expenses are reduced to the low-
est economically efficient level, liability costs are
minimized, and the total cost of auto insurance
is kept at the lowest level.’

However, this is not a stable situation. Insur-
er 1 might be better off if it only investigated

8Medical payments excess of PIP in a no-fault state, for example.
9This insurer might prefer to investigate the claims it knows it has
the liability insurance coverage on up to the aggregate level, and
only investigate the remaining claims on which there is either no
liability coverage or coverage provided by the other insurer, if it
could identify those claims. However, there are several problems
with this strategy. First, an insurer may not know if another com-
pany will be liable for a claim or not early enough in the claim
process to make this distinction. Second, adopting a claim process
that requires claims adjusters to have different strategies for investi-
gation can complicate the process and increase overall costs. Based
on discussions with claims personnel, such differential strategies
are not common.
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Table 3. Two insurer case, net cost of claim and investigations, no subrogation
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Table 4. Two insurer case, no subrogation
Nash Equilibrium
Insurer 1 Insurer 2
(0,0) IAL_ > SPAL_ + SLAL1 IAZ_ > SPAZ_ + SLAZ2
(AA) IAL. < SPAL. + SLAL1 'Az,- < SPA2,~ + SLA2,2
IBly_ - IAL_ > SPBL_ - SPAL_ + SLBL1 - SLAL1 IBzy_ - IA2’_ > SPBZ’_ - SPAZ_ + SLBZY2 - SLAZY2
(B,B) IBL. — IAL. < SPBL. — SPAIY‘ + SLBL1 — SLAL1 |Bz,. — IAZ’. < SPBZ,. — SPAz,. + SLBZ’2 — SLAZ’2

claims at the A level, which would lower its
cost of investigations by (IB —IA), and only in-
crease claim costs by (SPB; . —SPA,  + SLB; | —
SLA, ;). If insurer 2 were to continue to investi-
gate claims at the B level, then insurer 1 would
benefit on its liability claims for which insurer
2 had the PIP coverage (SLB, ;). For the two
insurer example, the lower investigation costs
may or may not exceed the savings. Although
(IB—1IA) > (SPB;. —SPA, ), whether it also
exceeds (SPB; . —SPA, +SLB,; —SLA, ) de-
pends on the relationship between the SP and ST
curves and the cost of the claims where insurer 1
has both PIP and Liability. The cost savings on
liability claims must be included in the decision
of which level of investigation to pursue. How-
ever, if it is advantageous for insurer 1 to move
to a lower level of investigation, then it would
also benefit insurer 2 to move to that level, so

VOLUME 4/ISSUE 2

CASUALTY ACTUARIAL SOCIETY

the resulting position would be that displayed in
cell (A,A).

If the insurers move to cell (A,A), that will
prove to be a Nash Equilibrium. Neither insurer
can move unilaterally to another position that
benefits itself. Insurer 1 will not stop investigat-
ing claims at the A level and move to the no
investigation level. If it were to do so, the sav-
ings would be TA and the cost would be SPA; . +
SLA, ;. Since TA <SPA alone, this change
would increase the net cost of claims. Although
the overall optimal position would be cell (B,B),
that is not a stable equilibrium since one com-
pany might benefit by reducing the level of in-
vestigations.

Table 4 describes the conditions that lead to
each claim investigation strategy for the insur-
ers. Cell (B,B) is a Nash Equilibrium if IB;  —
IA, <SPB,.—SPA, +SLB;;—SLA, ;. Since
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both insurers are assumed to be the same size and
have the same distribution of claims and costs,
then if this relationship holds for insurer 1, it
should also apply to insurer 2. This equilibrium
would apply if the cost savings for each insurer
on claims where it had both the PIP and the
liability coverage exceeded the additional cost
of investigating claims at the B level. Each in-
surer would not be assured of receiving the sav-
ings of a B level investigation on its liability
claims where the other insurer has the PIP claim,
since that insurer might elect a lower level of in-
vestigation. Alternatively, cell (A,A) would be
the Nash Equilibrium if IB, —1A; > SPB; —
SPA, +SLB,; —SLA,; and IA,; <SPA, +
SLA, ;. Since SPA; >1A, by itself, then cell
(0,0) will never be the Nash Equilibrium if there
is no subrogation. Note also that the off-diagonal
investigation levels in Table 4 exhibit elements
of the free rider problem; namely, one insurer
reaps the liability benefit of the higher PIP in-
vestigation level of the other insurer without the
additional cost.

In this paper, we assume that insurers follow
the same approach for determining the level of
investigation for all claims, regardless of whether
they are providing the liability coverage or a
competitor is providing this coverage. There are
several reasons for this assumption. The most im-
portant reason is that asking claims personnel to
follow different approaches for PIP claims de-
pending on which insurer will bear the liability
costs would significantly complicate and poten-
tially delay the claims process. PIP claims de-
velop quickly and must be covered regardless of
fault, so PIP claim files may not contain enough
information to determine whether liability cover-
age will apply and, if it does apply, which insurer
will provide this coverage. Decisions about how
to investigate potential fraud cannot be delayed
until all the information is available, or it could
be too late to reduce total economic loss. Having
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a single process in place allows for a more ef-
fective decision-making process. There are also
some cases in which it is unknown which insurer
will ultimately be held liable, such as when a pas-
senger is injured in a two car accident and it is
not known which driver will be held liable un-
til the claim is finally settled. Another reason is
that insurers know the levels of investigation that
other insurers adopt, through subrogation cases
and through hiring each other’s former employ-
ees. If an insurer followed a suboptimal claim
investigation process that put other insurers at a
disadvantage, it could trigger retaliation. Finally,
regulators may object, and even fine, a company
if the claims department had a policy of know-
ingly underinvestigating fraud in cases where the
BI liability lies with another carrier. Some regu-
lators have already disallowed a portion of rate
requests based on assumed inadequate fraud in-
vestigation; if a company had a specific policy in
place not to investigate claims where savings are
expected to exceed the costs, this approach could
provide a strong case for this type of regulatory
reaction.

6. Two insurer case: Subrogation

This situation differs from the no subrogation
case in several ways.!? First, each Liability in-
surer is responsible for paying the PIP or Med-
Pay claims of the other insurer when liability at-
taches and the PIP or MedPay insurer and the Li-
ability insurer are different (¥, ; where i # j). One
possible situation is to allow subrogation for the
claim, but not for loss adjustment expense. The
rationale for this approach is that claim payments
are more easily verifiable than loss adjustment
expenses. In the case that only claim payments
are subrogated, if insurer 1 investigates claims at
the A level but insurer 2 does not investigate, in-
surer 1 does not benefit from the savings on the
PIP claims where insurer 2 has the PIP claim but

10Table 7 shows that 35 of the 51 jurisdictions allow subrogation
of PIP and/or MedPay to the liability carrier.
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Table 5. Two insurer case, net cost of claim and investigations, subrogation
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Table 6. Two insurer case, subrogation
Nash Equilibrium
Insurer 1 Insurer 2
(0,0) |A1,0 + IAL1 > SPALO + SPAL1 + SLAL1 |A2,o + IA2,2 > SPAz,o + SPA2’2 + SLA2,2
(AA) |A1,0 + IAL1 < SPAl,o + SPAL1 + SLAL1 IAZ,O + IA2,2 < SPAZ,O + SPAZ,Z + SLAZ,Z
”31,0 + IBL1 —IA g — IAL1 > |Bz,o + "32,2 —1Ay g — |A2,2 >
SPBL0 - SPALO + SPBL1 - SF’AL1 + SLBL1 - SLAL1 SPBZ,O - SPAZ,O + SPBZ,Z - SF’AZ2 + SLBZ,Z - SLAZ,Z
(B,B) Byg+IBy 1 —1A g —IA 1 < Byg+1Bys — 1Ay g — 1A, 5 <

SPB, o — SPAM; + SPBM - SPAM +'SLBM —SLA; ;

SPB, o — SPAZ(; + SPB'ZZ - sPAZ2 +'SLBZ,2 —SLA,,

insurer 1 has the liability (SPA, ;). Insurer 2 ben-
efits from the savings on PIP claims, however,
where insurer 1 has the PIP claim and insurer 2
has the liability (SPALZ).” Thus, the free rider
problem may be more severe when subrogation
is considered. In this situation, the Nash Equilib-
rium could be no claims investigation, since the
insurer bears the cost of investigating its own PIP
claims, but benefits only on those claims where
there is no liability or if the same company has
the liability coverage, unless the other insurer in-
vestigates all its own PIP claims. The outcomes,

"Tn cases where the liability insurer negotiates an overall fair set-
tlement independent of the PIP claim investigation result, and pays
that settlement less the PIP payment to the claimant, there would
be no effect from PIP levels of investigation on the liability insurer.
Generally, however, a favorable PIP investigation may curtail treat-
ment, limit both PIP and overall economic damages and, thus, lower
the (total) liability settlement. The latter is the situation we assume.
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given this approach to subrogation, are shown in
Table 5.

Table 6 describes the conditions that lead to
each claim investigation strategy for the two in-
surers when subrogation is introduced. In this
case, cell (0,0) may be a Nash Equilibrium, since
each insurer only saves money on claims where
there either is no liability or it has the liability
claim as well. Insurers no longer save money
on PIP claims if another insurer has the liabil-
ity, since those payments would be reimbursed
under subrogation. Thus, subrogation introduces
a disincentive to investigating claims for fraud
unless the cost of investigation is also subject to
the subrogation recovery.

An alternative approach to subrogation would
be to allow subrogation for both the claim pay-
ment and any allocated loss adjustment expense,
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which would include IMEs and MAs, but not
SIU costs which are internal. In this approach,
the insurer responsible for paying subrogation
would have to trust, or be able to audit, the cod-
ing of allocated loss adjustment expenses by the
other insurer to assure that the investigation costs
do apply to the appropriate claim. Subrogation of
allocated claim expense increases the incentive to
investigate PIP claims since the (allocated) costs
to investigate PIP claims would be reimbursed
if another insurer has the liability coverage. In
this case, if one insurer conducted an IME that
results in cost savings for a second insurer, the
second insurer would have reimbursed the first
insurer for the cost of the IME.

A third approach would be to allow subroga-
tion for unallocated loss adjustment expenses as
well as allocated loss adjustment expenses.'> Un-
allocated LAE (ULAE) are the claim expenses
that cannot be assigned to a particular claim,
which would consist of the cost of running a
company’s claim department, including salaries,
supplies and office expenses. In Massachusetts,
where this approach to subrogation is applied,
ULAE is calculated as 10 percent of the claim
cost. If a claim adjuster is considering investi-
gating a claim in which the expected savings will
exceed the cost of the investigation, but another
company is likely to be liable for the loss, the
insurer is saving the other insurer money and re-
ducing its ULAE reimbursement. For example,
assume that a claim on which one insurer had the
PIP coverage and the other insurer had the lia-
bility coverage generated $2200 in claimed med-
ical expenses. The PIP insurer could request an
IME that is expected to cost $300 and that would
reduce the medical expenses by $800, to $1400.

IZRecent changes in annual statement reporting have two new cat-
egories: Defense and Cost Containment Expenses (DCCE), which
parallels the allocated expense category, and Other Adjusting Ex-
pense (OAE) that parallels the unallocated expense category. Our
paper continues to use the prior terminology of allocated and un-
allocated expense for expenses assignable to particular claims and
those expenses that are not, respectively.
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The PIP insurer may not do this investigation un-
der a tactically optimal strategy. If the claim were
to qualify for subrogation, then the reimburse-
ment for ULAE declines from $220 (10 percent
of $2200) to $140 (10 percent of $1400) even
though the claim department puts in additional
effort to request and review the IME and then
negotiate with the claimant to reduce the claim
payment. On the other hand, under a strategi-
cally optimal strategy, the PIP insurer may well
investigate reimbursable PIP claims to reinforce
a “hard-line” attitude on unreasonable medical
charges in order to maximize savings on its own
claims.

Subrogation rules can have a significant effect
on the incentives for investigating claims. Table 7
summarizes the different subrogation regulations
by state, and also indicates the type of compensa-
tion system in effect in each state. In some states,
including California and Florida, no subrogation
is allowed for either Medical Payments or PIP.
In other states, both Medical Payments and PIP
are eligible for subrogation. Most states allow
subrogation for either Medical Payments or PIP,
but not both. Massachusetts allows subrogation
of PIP claims but not Medical Payments excess
of PIP.

7.1. Multiple insurer case

A more realistic situation arises where there
are many insurers in the market. Some insurers
may write a major share of the market within an
individual state, in a few cases in excess of 30
percent. However, in most states a large number
of insurers compete and the market share of most
companies represents only a small share of the
market. Thus, it is relatively rare that the same
insurer provides PIP coverage under one policy
involved in a claim and liability coverage under
another policy by covering both cars involved in
a two car accident.!3 In this situation, the Nash

13In Massachusetts with only 18 active personal auto insurers, ap-
proximately 80 percent of liability claims have different PIP and
liability insurers.
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Table 7. Tort type and subrogation laws by state Table 8. Multiple insurer case, subrogation
2006 Subrogation Nash Equilibrium

State Tort Type Med Pay PIP Insurer &
Alabama Tort Yes No (0,0) A > SPA o+ SPA, +SLA,
Alaska Tort Yes No
Nivors Tt No o (A, A) IA,. < SPA, o+ SPA,, +SLA, ,
Arkansas Add-on Yes Yes B, —IA, >
California Tort No No SPB, o — SPA, O+SPBkk SPA, 1+ SLB,  — SLA, ,
Colorado Tort No Yes
Connecticut Tort No No (B,B) B, —1A <
Delaware Add-on No Yes SPB, o — SPA o + SPBk P SPAk i TSLB, —SLA,
oe Addon No Yes When the number of insurers, n, increases:
Florida No-Fault No No SR N o )
Georgia Tort No No The total investigation costis A, =3 ", 1A + 1A, +IA o (k # ).
Hawaii No-Fault No Yes The share of efficient part (IAkk +|Ak O) |n the |nvest|gat|on which
\daho Tort Yes No is spent on SPA, o+ SPA_, +SLA . is (A, +IAo)/IA, . When
Ilinois Tort Yes No =00, Z_;:l A /A — 1 (A +IA 0)/IA . — 0. That means
Indiana Tort Yes No that little of the investigation cost is spent to improve savings from
lowa Tort Yes No SPA, o +SPA, , + SLA ;. Thus, no insurer would be likely to investi-
Kansas No-Fault No Yes gate claims for fraud. The Nash Equilibrium would tend to be (0, Q).
Kentucky Choice No-Fault No Yes
Louisiana Tort Yes No ST ‘e . .
Maine Tort Yes No Equlhbrlu.m pps1t10n is eyen more likely to be tbe
Maryland Add-on No No No Investigation level, since most of the benefits
Massachusetts No-Fault No Yes of the investigations will accrue to other insur-
Michigan No-Fault No Yes ers. The simple relationships for a market with
Minnesota No-Fault No No . . . .
Mississippi Tort Yes No multiple insurers and subrogation are described
Missouri Tort No No in Table 8.
Montana Tort No No
Nebraska Tort Yes No 7.2. Examp|e
Nevada Tort No No
New Hampshire  Tort No No The decision process facing each insurer can
New Jersey Choice No-ault No No be illustrated by an example. A PIP claimant is
New Mexico Tort Yes No Lo g i
New York No-Fault No Yes visiting a physical therapist for treatment. The
mortﬂ gaLO“”a NTgrtI \'(\‘O \'(\‘0 current cost of the claim is $2000 for medical
orth Dakota o-Fault es es . .
Ohio Tort Yes No expenses. Another driver is expected to be held
Oklahoma Tort Yes Yes liable for the accident. Based on past experience
Oregon Add-on No Yes for that type of injury with that physical thera-
Pennsylvania Choice No-Fault No No K . .
Rhode Island Tort Yes No pist, the PIP insurer expects the total claim for
South Carolina Add-on No No medical treatment will be $2200. If the PIP in-
South Dakota Add-on Yes Yes surer orders an IME, which costs $300, the in-
Tennessee Tort Yes No ) .
Texas Add-on Yes No surer expects to be able to determine that no addi-
Utah No-Fault No Yes tional physical therapy is needed, limiting med-
Vermont Tort Yes No ical $2000. The liabili d f
Virginia Add-on No No ical expenses to . The liability award for
Washington Add-on No Yes noneconomic losses (pain and suffering) is ex-
West Virginia Tort Yes No pected to be $4000 if no additional treatment is
Wisconsin Add-on Yes No . . .. .
Wyoming Tort Yes No received, but $4360 if additional treatment is pro-
Sources: IRC (2003, Vlded‘. Assume that the ha'lbl‘hty nTsurfer is not in
Insurance Information Institute (2006), a position to undertake this investigation and re-
Mattheisen, Wickert, and Lehrer (2006) duce its costs because at the time a determination
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of liability is made the full treatment of physical
therapy has been be completed.!*

The cost of the IME, $300, exceeds the PIP
savings of $200 on this claim, but is less than the
total of the PIP and liability savings ($560). In
the single insurer case, the insurer will request an
IME on this claim and curtail the additional costs.
In the two-insurer case, if there is no subroga-
tion, the PIP insurer spends $300, saves $200 on
the PIP, and has a 50% chance of saving $360
more on the liability claim (with only two insur-
ers, the PIP insurer has a 1 in 2 chance of writing
the responsible party’s liability insurance in sim-
ple two-car collisions). Therefore, the PIP insurer
would also request the IME on this claim. In the
two-insurer case where there is subrogation, the
PIP insurer faces a 50% chance of saving on the
PIP claim and on the noneconomic losses (if it
also has the liability), so the expected savings
would be $280 (half of the $560 total savings).
Thus, the PIP insurer would not investigate this
claim unless the allocated LAE is reimbursable.
If LAE is not reimbursable, the cost of investi-
gating the claim is $300. If LAE is reimbursable,
then the expected cost of the IME is reduced to
$150, which would encourage the PIP insurer to
undertake this investigation in order to save an
expected value of $280. If unallocated LAE is
covered by subrogation as a percentage of the
PIP claim, the insurer would be slightly less in-
clined to perform this investigation, as it would
reduce the PIP payment by $200, and the reim-
bursement from the other carrier by one-half of
the ULAE subrogation rate times $200 (one-half
since there is an equal chance that each insurer
will be the one responsible for the liability). In
Massachusetts, where the unallocated LAE reim-
bursement rate is 10% of a PIP claim, this would
reduce the value of investigating this claim by
$10 (.5 x 10% x 200).

14The liability insurer may not be able to reduce the claimed medi-
cal expenses but the negotiated award may be lower if the additional
treatment is known or suspected of being unnecessary (Derrig and
Weisberg 2004).
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In the multiple insurer case, the PIP insurer
will have a lower chance of providing the lia-
bility coverage on this claim. In this example,
with no subrogation, if the chance of covering
both the PIP and liability is less than 28%, then
the expected savings on the noneconomic losses
would not be enough to compensate the PIP in-
surer to undertake this investigation. (The cost
of the investigation is $300, the savings on the
PIP are $200, and the expected savings on the
liability would be 28% of $360.) If there is sub-
rogation of losses, but not of LAE, then the PIP
insurer would never investigate this claim unless
the chance of covering both PIP and liability is
greater than 54% (300/560), as the expected sav-
ings would be the market share times $560 and
the cost of investigating would be $300. If al-
located LAE is also covered under subrogation,
then the PIP insurer would have the incentive
to investigate this claim, as the expected savings
would be the chance of having both PIP and li-
ability times $560 and the expected cost of in-
vestigating would be that chance times $300. As
long as the total expected savings exceeds the
expected cost of the investigation, the PIP in-
surer should perform the investigation. However,
reimbursement of unallocated LAE can change
the decision again. For example, if the chance
of covering both PIP and liability is only 5%,
then the expected savings from this investiga-
tion is $13 (5% x (560 — 300)), while the reduc-
tion in expected ULAE reimbursement is $19
(95% x 10% % $200).

Thus, the incentive for insurers to be strategi-
cally optimal is much lower when a large num-
ber of insurers compete. There is more room
for some insurers to exploit a free rider prob-
lem when more than two insurers are involved
in splitting the costs and benefits of adjusting
claims. This would be one disadvantage of hav-
ing a hybrid no-fault-limited tort system rather

VOLUME 4/ISSUE 2



The Economics of Insurance Fraud Investigation: Evidence of a Nash Equilibrium

than a simple tort or no-fault system of compen-
sation. !>

8. Alternative arrangements

Incentives to underinvestigate claims can be
addressed in several ways. If the claim inves-
tigation strategy is viewed as a repeated game,
with each insurer monitoring the performance of
the other insurers for free riding and adapting
their own behavior based on what other insurers
are doing, then rules can be established to pro-
vide incentives to investigate claims more fully
to the mutual benefit of all, leading to the optimal
(B,B) equilibrium. The prior strategy described
in this paper assumes that insurers make only one
choice of investigation after considering the ex-
pected costs and savings. Alternatively, insurers
can switch levels of investigation depending on
the behavior of the other insurer, making this sit-
uation a repeated, noncooperative game. In this
situation, negotiation and monitoring might be
able to move the equilibrium position back to cell
(B,B). Liability insurers will know, when paying
the claim to the injured person and the subroga-
tion costs to the other insurer, whether the claim
has been investigated fully, especially if ALAE is
covered under subrogation. If a company is not
investigating an appropriate proportion of claims
(each insurer would know this, since the opti-
mal level of investigation is assumed to be the
same among all insurers), other insurers could
retaliate against the offending insurer by treating
that company’s PIP claims differently For exam-
ple, they might be less cooperative when deter-
mining subrogation payments or provoke regu-
latory oversight. Therefore, competing insurers
could investigate claims at the strategically op-
timal level in order to reduce claim costs, and
premiums, to the lowest feasible level and then
monitor competitors to make sure they are liv-

I5IRC 2004a provides contrasting medical expense and total claim
cost in four no-fault states, one of which (Colorado) has subse-
quently changed to a system of tort liability only.
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ing up to this standard. However, in the case of
an insurer that expects to become insolvent in
the near future, there is no expectation of the re-
peated game. Such an insurer may revert to no
investigation for at least those claims with sav-
ings accruing to other insurers without fear of
future retaliation.!® Thus, observing an insurer’s
claim investigation pattern could also prove to be
an early warning sign of financial problems.

A second approach to addressing the underin-
vestigation problem would be to develop a sys-
tem under which the claim investigation costs
are shared among all insurers. This approach is
similar to that recommended by Picard (1996)
for dealing with claim audit costs. One possi-
ble approach would be to handle claim investiga-
tions in a manner similar to a reinsurance pool,
where bills are submitted to the pool and any
market share adjustments necessary are made at
the pool level. Each company is required to pay a
proportionate cost of claim investigations, based
on market share, regardless of its own investi-
gation strategy. This strategy may introduce in-
creased overall system costs above those of the
market monitoring strategy and, thereby, be less
efficient. Another (partial) method of doing this
would be to establish a separate fraud investiga-
tion unit, with the costs shared by all insurers,
to decides which claims to investigate based on
the total cost savings impact, regardless of which
insurer would benefit from these savings.!”

9.1. Empirical evidence

There is evidence in Massachusetts auto injury
claims that insurers follow the strategy of using
independent medical examinations (IMEs) to in-
vestigate claims at least to the extent that they de-

16 Additionally, a failing insurer will attempt to minimize the sub-
rogation payments to other insurers giving yet another sign of fi-
nancial weakness.

17Separate insurance fraud bureaus in the United States are, how-
ever, chiefly concerned with reducing criminal fraud with the sav-
ings accruing to the policyholders of all insurers just as the costs
are shared among all policyholders.
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rive (1) positive savings net of investigation costs
overall and (2) no net loss on PIP investigations
(Derrig and Weisberg 2003). Massachusetts is a
no-fault state, with all auto insurance companies
required to offer first-party PIP coverage to pol-
icyholders. This coverage provides up to $8000
of coverage for economic losses such as medical
expenses, loss of income, compensation for loss
of services, and other expenses related to an in-
jury caused by an automobile accident. These can
be the bulk of the expenses that typically serve as
the special damages in a tort claim, the remain-
der being general damages or pain and suffer-
ing. There is also a $2000 medical expense tort
threshold for liability claims in Massachusetts.!8
This threshold can be met by eligible medical ex-
penses including ambulance, hospital, physician,
chiropractor, or physical therapy bills. An injured
person can only recover noneconomic losses if
the accident is the fault of another party and med-
ical expenses exceed $2000. Since medical ex-
penses are covered by the PIP insurance, there is
an incentive for a claimant to incur at least this
amount in medical bills (Weisberg, Derrig, and
Chen 1994).

If the PIP insurer can contain the medical ex-
penses below $2000, not only will the PIP claim
be lower but lower (or no) payments will be
made for any noneconomic losses. Even if med-
ical expenses exceed the threshold, limiting the
total claimed medical expenses can have an ad-
ditional impact on the liability claim, since the
noneconomic losses included in liability settle-
ments tend to be directly related to claimed med-
ical expenses. Although demonstrating that the
total liability settlement is not simply a multi-
ple of the medical expenses, Derrig and Weis-

18There is also a verbal threshold (Mass C351 s6D) listing particu-
lar injuries that can be compensated by general damages but those
injuries generally incur medical expenses in excess of $2,000, as
well. Those compensatory injuries are (1) cause of death, (2) con-
sists in whole or in part of loss of a body member, (3) consists in
whole or in part of permanent and serious disfigurement, (4) result
of loss of sight or hearing and (5) consists of a fracture.
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berg (2004) and Loughran (2005) found that the
settlements for noneconomic losses do increase
with the cost of the medical expenses incurred
but are reduced in other circumstances (such as
high suspicion of fraud or positive findings from
a BI IME) by negotiation. Thus, any impact the
PIP insurer can have to restrain medical expenses
will have an additional cost savings on the non-
economic losses and level B investigation may
raise the return to investigation for all insurers.

9.2. Massachusetts independent
medical examinations

The Automobile Insurers Bureau of Massachu-
setts conducted a study of three data sets of
claims involving IMEs, the primary tool used by
insurers to control auto injury costs (Derrig and
Weisberg 2003), that we summarize here. The
methodology is a “tabular” analysis that simply
compares the mean payments for four subgroups
of claims:

e IME not requested

e IME requested but not completed (no-show)

e IME completed and positive outcome (positive
IME)

e IME completed and negative outcome (nega-
tive IME)

The estimated gross savings for each of the
first three subgroups above is the difference be-
tween the average payment for that category and
the average for the last subgroup (completed with
a negative outcome). An average IME cost is
then subtracted to obtain an estimate of net sav-
ings. The following results are taken from the
AIB Derrig and Weisberg (2003) report.

Table 9 displays the results for the three sets
of tabular analyses:

e 1993 AIB sample (claims from a prior AIB
study)

e 1996 DCD sample (claims from AY 1996 in
the AIB detailed claim database of all auto in-
jury claims!?)

19A random sample of all reported claims.
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Table 9. Summary results of Massachusetts IME Study

PIP

Sample: 1993 AB 1996 DCD 1996 CSE

Total Net Savings (PIP) 0.2% -0.2% -0.8%
Savings from IME Requested but not Completed 0.7% 0.3% 0.7%
Savings from Positive IMEs 0.7% 0.4% —0.4%
Cost of Negative IMEs -1.3% -0.9% -1.1%

PIP + BI

Sample: 1993 AIB 1996 DCD 1996 CSE

Total Net Savings (PIP + Bl) 3.8% 5.7% 8.7%
Savings from IME Requested but not Completed* 4.4% 2.8% 4.3%
Savings from Positive IMEs 0.1% 3.2% 4.9%
Cost of Negative IMEs —-0.7% -0.3% -0.5%

*Inclusion of All PIP claims with IME requested but not completed. 4.2% of savings for 1993 AIB comes from PIPs with
no matching Bls where IME requested but not completed. 2.1% savings for 1996 DCD. 2.7% savings for 1996 CSE.

e 1996 CSE sample (claims from AY 1996 in
the claim screen experiment??)

Results are shown for both the PIP payment and
for the total payment (PIP + BI). The results sug-
gest that IMEs as currently employed represented
roughly a break-even proposition on PIP, al-
though for the CSE sample the cost of IMEs
slightly outweighed their benefit.

The bottom half, however, tells a different
story. Here the overall net savings for BI and PIP
payments are combined. These savings are based
on the outcome for the “best” IME, whether car-
ried out on the PIP or BI claim. The average
gross savings for the CSE sample was 9.2%, with
a net savings of 8.7%. Nearly half of the gross
savings (4.3%) is attributable to IMEs requested
but not actually completed. That is, the claimant
fails to show for the exam. In that case, savings
can result either if a potential BI claim is never
made, or if the BI settlement is reduced through
negotiation.

Somewhat more than half (4.9%) results from
a positive IME outcome (reduction of medical

20The Claim Screen Experiment (CSE) tracked about 3,000 PIP
claims arising at four large carriers during May—September, 1996.
Each carrier tracked the arrival of a preset collection of “red flags”
which in turn generated a running suspicion score for the adjusters
and their supervisors. Outcomes were recorded for all PIP claims
and for any associated BI tort liability claim.
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Figure 2. Level of claim investigations in
Massachusetts

expenses or curtailment of medical treatment) on
the PIP or BI IME. In the case of a BI IME or a
PIP IME used in the BI settlement, it may be too
late to have a meaningful impact on any ongoing
treatment. However, evidence of excess treatment
uncovered during the IME may provide leverage
to the adjuster in negotiating a lower settlement
by eliminating those medicals from any proposed
settlement.

Figure 2 illustrates the placement of the Mas-
sachusetts IME investigations relative to the the-
oretically optimal levels of Figure 1. PIP savings
equal to the costs, as shown in Table 9, would
place the Massachusetts investigation level, with
negative net PIP savings, to the right of both the
A and B optimal levels. In general, this would
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Table 10. Net savings by suspicion level

Suspecion Level

Clsim IME Typa Claims Hone Ly Mod High BLL
Faryrrend 1] {1=3] (4=£] (=101

PP Suspicion Seore (CSE Model)
FiF = Al FIPS 14% 1.3% 2.6% 13.8% 1.5%
PP PP P#'s with mo Bls 2.0% 0.1% 1.7% -29.0% 1.9%
PP 2 FiP & Bl matching -81% -2.9% 4% - 1.6% —D.8%
B Bl FIF & Bl maiching 6.7% b.3% I.3% 11.2% 61%
FIF = Bl FF FiIF & Bl maichng 305 305 2% 1.5% 29%
AP =Bl Best PP & Bl matching E3x 6.3% 33% -5 5% 625

Bl Suspicion Score (WHR Modil)
PP PP FiP & Bl matching 6.2% - 2% -1.9% 0.2% -0.8%
B B PP & Bl malching ~0.B% 0.7% 13.1% 4% 8.1%
FIF + Bl FF FiIF & Bl maiching 6.7% 4.1% 5% 1.5% 2.9%
FiP = Bl Best FF & Bl matching -8.0% 0.5% 14.4% —4.5% 625

i PP PP & Bl maiching
B B PP & Bl maiching
PIP = B PP PP & Bl matching
FIF + Bl Besl FiIF & Bl masiching

imply that Massachusetts carriers were investi-
gating more claims than the B optimal level. As
we will see next, the judicious use of the suspi-
cion score could have resulted in fewer IMEs by
limiting investigations to only claims with mod-
erate scores.?!

9.3. Net savings by suspicion level

The CSE PIP adjusters collected data that was
used to calculate and return a suspicion score
on a 10-point scale. The suspicion score was
based on a linear regression analysis (Weisberg
and Derrig 1998). The net savings effects of the
IMEs are analyzed separately by the level of sus-
picion in Table 10. A positive net saving on PIP
occurred only for claims with a moderate level
of suspicion (4-6). The results of the PIP IMEs
are shown in the top line of Table 10. These re-

2IThis, of course, is easier said from hindsight than done in real
time. The complication in making the decision to investigate is
the tension between the timing of the arrival of the red flags that
determine the risk class and the ongoing treatment.
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sults, based on the all PIP claims with IMEs, in-
dicate a modest 2.6% net savings for moderately
suspicious claims, and a net negative for other
categories.

A subset of the PIP claims was found to re-
sult in BI claims. When attention is restricted to
these BI-bound PIP claims, we obtain the results
in line 3 (highlighted). For moderately suspicious
claims, the estimated savings remains relatively
unchanged at 3.4%. The other categories appear
to change, but it should be noted that the num-
bers of claims with zero suspicion or high suspi-
cion are fairly small in the BI sample. So, these
changes might in part be attributable to random
variation.

The bottom part of the table is similar, except
that the suspicion breakdown is based on a dif-
ferent measure of suspicion. Since there was no
suspicion score model for BI claims within the
CSE, an alternative external scoring model de-
veloped by National Healthcare Resources, Inc.,
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Table 11. IME performance data

% of Claims with IME Requested

Strain/Sprain Other Injury

1993 AB 1996 DCD 1996 CSE 1996 CSE 1996 CSE
PIP IME (PIP Claims) 18% 23% 26% 32% 14%
PIP IME (BI Claims) 34% 35% 52% 54% 47%
PIP or Bl IME (BI Claims) 41% 40% 57% 58% 53%

% of Completed IMEs with Positive Outcomes

Strain/Sprain Other Injury

1993 AB 1996 DCD 1996 CSE 1996 CSE 1996 CSE
PIP IME (PIP Claims) 34% 59% 58% 59% 55%
PIP IME (BI Claims) 32% 60% 59% 59% 57%
PIP or Bl IME (BI Claims) 36% 60% 70% 71% 62%

(NHR) is used.?? This NHR model was used to
obtain a suspicion score for the BI claims, based
on the data extracted by coders from the BI claim
files.

The critical line is the last in Table 10, which
is highlighted. This line presents results for the
best outcome (PIP or BI) for the matched sample.
In effect, this analysis attempts to estimate the
overall impact of IMEs, taking into account both
the PIP payment and BI settlement. For moder-
ately suspicious claims, there is a 14.4% net sav-
ings, which accounts for most of the total sav-
ings. For claims with slight suspicion, IMEs rep-
resent effectively a break-even proposition, and
for the very low or very high suspicion a nega-
tive impact. It might appear counterintuitive that
IMEs do not have a positive value for claims with
high suspicion. Our explanation is that
such claims are not very amenable to reduction
through negotiation based on IME results. IMEs
are used primarily to constrain the total amount
of medical treatment, not to question the validity
of the injury itself or the circumstances of the
accident. To deal with “hard fraud” requires the
techniques of special investigation (e.g., exam-
ination under oath (EUQO), accident reconstruc-
tion, surveillance).

22This scoring product was originally developed by Correlation Re-
search, Inc., while it was owned by National Healthcare Resources,
Inc. (NHR). NHR subsequently became part of Concentra, Inc.
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9.4. Comparison across samples

Table 9 showed an overall 8.7% net savings for
the 1996 CSE claims, taking into account both
BI and PIP payments and IMEs. This outcome
is higher than the 5.7% for all claims (DCD) in
1996, which is in turn higher than the 3.8% reg-
istered in 1993. We now turn to the factors that
produce the IME savings.

In general, there are two factors that determine
the savings:

e Percent of claims on which an IME was re-
quested

e Percent of completed IMEs with a positive out-
come

Table 11 displays these percentages for each of
the three cohorts reported in Table 9. Compar-
ing first the 1993 sample versus the 1996 DCD,
we find the total number of IME requests has
remained essentially constant. However, the ap-
parent effectiveness of the IMEs performed has
increased dramatically. While this may be an ar-
tifact of the different coding patterns in the two
samples, it could reflect increased sophistication
on the part of adjusters regarding the selection
and/or utilization of the performed IMEs.

The results for the 1996 CSE claims pinpoint
where additional savings above the DCD esti-
mates were being derived. During the CSE, IMEs
were requested on a much higher percentage of
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those PIP claims destined to result in BI claims.
For example, 40% of the DCD BI claims had ei-
ther a PIP or BI IME requested, compared with
57% of the CSE sample. Since this increase oc-
curred regardless of experimental or control sta-
tus, the feedback of suspicion scores to the ex-
perimental group cannot explain this increase.
Rather, we suspect that a “Hawthorne effect” may
have resulted from the awareness by adjusters
that a study was happening.>3

Interestingly, the increased IMEs did not re-
sult in a diminution of IME effectiveness. The
IMEs still produced positive outcomes at effec-
tively the same rate, or perhaps somewhat higher.
So the adjusters may have been quite discrimi-
nating in their selection of claims. In any event,
it is encouraging that the CSE intervention may
have in some manner generated an improvement
in performance.

Table 11 also shows an IME requested (au-
dit) ratio for strains and sprains of 32%, more
than twice the 14% ratio for the remaining in-
juries. This large difference is indicative of a gen-
eral strategy of auditing riskier (for fraud and
buildup) classes of claims more often than less
risky claims (Dionne et al. 2009). The similar-
ity of positive outcome percentages for the two
classes (59%, 55%) indicates that this differen-
tial auditing strategy is playing a role in deterring
fraudulent and build-up claims as well as detect-
ing them (Tennyson and Salsas-Forn 2002, pp.
304-306).

A comparison with the national data on IME
use in auto injury coverages is instructive. The
IRC (2004b, pp. 93-98) study of 2002 claims
countrywide shows that IMEs are used on about
40 percent of the less than 20 percent of PIP
claims with an appearance of fraud or build-up
or about 10 percent overall. By way of contrast,
the Massachusetts claims in the IRC sample had

23“paying attention to people, which occurs in placing them in
an experiment, changes their behavior. This rather unpredictable
change is called the Hawthorne effect.” (Kruskal, W. H. and
J. M. Tanur,, International Encyclopedia of Statistics, Free Press,
New York, vol. 4, p. 210, 1978).
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about 50 percent more PIP claims (29%) with the
appearance of fraud or buildup than the overall
sample, suggesting an IME rate between 15 and
20 percent overall (IRC 2004b). The CSE anal-
ysis of Massachusetts PIP claims in Table 11 in-
dicates a somewhat higher 1996 IME rate of 26
percent. For BI claims, the countrywide rate of
IME use is less than 10 percent overall (IRC,
2003), consistent with the approximate 4 to 8
percent use of BI IMEs in Table 11 (compare
upper table rows 2 and 3). As noted previously,
the IMEs on PIP claims in Massachusetts pro-
duce a positive outcome (favorable to the insurer)
slightly less than 60 percent of the time. Coun-
trywide, over 80 percent of PIP claims are miti-
gated by the use of an IME, 90 percent on claims
with the appearance of fraud or buildup. These
comparative data reinforce the observation that
Massachusetts insurers may be conducting IMEs
at a rate in excess of the desired near-optimal
level, perhaps because of the higher or broader
levels of suspicious auto injury claims, and that
a more judicious choice of claims, based upon
suspicion scoring methods, would produce more
cost-efficient results.

10. Conclusion

The optimal level of claim investigation de-
pends on how many insurers are in the market
and what the subrogation rules are for loss ad-
justment expenses. Viewing claim investigation
strategy in a game theoretic framework demon-
strates the incentives and disincentives that cur-
rently exist to investigate automobile insurance
claims for excessive claim behavior. A frame-
work for establishing Nash equilibria was devel-
oped for the monopoly and two-insurer cases.
When insurers can choose two levels of inves-
tigation or none at all, the equilibrium is estab-
lished by the relationship of the savings to the
cost of investigation. Circumstances are identi-
fied for the case where Nash equilibrium may be
inefficient. In no-fault systems, when subrogation
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of PIP claims exists, subrogation of allocated ex-
pense provides an incentive for investigation, but
a percentage reimbursement for unallocated ex-
pense provides a disincentive.

Empirical results from Massachusetts personal
auto injury claims were examined. Analyses of
three data sets show that carriers are generat-
ing substantial net savings from IME investiga-
tions, but those savings accrue mostly to the tort
carrier, indicating the workings of a noncoop-
erative game near equilibrium. A closer look at
the suspicion levels of the Massachusetts claims
shows that (1) insurers may have been conduct-
ing too many IMEs and (2) that a better selec-
tion (more toward the optimal equilibrium) could
be obtained with the use of a suspicion scoring
model.

Based on this analysis, additional cooperative
behavior should be encouraged in order to more
effectively reduce excessive medical treatment
and overall insurance costs. Subrogation rules
should cover allocated loss adjustment expenses.
If unallocated loss adjustment expenses are also
subject to subrogation, these payments should be
a set amount for each claim, and not a function
of claim size, as claim size adjustment provides a
disincentive to spend time and money to reduce
fraudulent claim costs. Other methods to encour-
age insurers to engage in strategically optimal ap-
proaches to investigating claims should be devel-
oped that consider the long-term, industry-wide
impact of reducing fraud.

Finally, the empirical data used above in the
study of Massachusetts claims was examined as
presented without optimizing beyond what indi-
vidual companies procedures produced for claim
investigation at that time. It is clear from Table 10
results that suspicion scores can be used to select
better candidates for investigation with higher net
savings and the application of so-called predic-
tive models can increase efficiency through bet-
ter claim selection methods (Derrig and Francis
2008). Many such procedures have been covered
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in the annual CAS Ratemaking Seminars and
in the published literature, for example, Dionne,
Guilliani, and Picard (2009) and Artis, Ayuso,
and Guillén (2002).
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