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( IN: Insurance Company, PH: Policyholder )
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Model and Notations

PH
Fraud Honest
N No Inv. (=(s+p),p) (—s,0)
Inv. (kp —c,—(s+ kp)) | (—(c+s),9)

S: honest claim amount of PH
P: potential profit of PH if PH commits fraud

C: cost of each secondary investigation of IN

e K: percentage on potential net fraud profit (P), which
represents fine on fraudulence PH if IN realizes the fraud

e §: benefit for PH, if IN carries out deep investigation and
realizes PH is honest
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investigate
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_ kp+s+ds
 pt+kp+s+ds
B c
 pt+kp+s

X1

y1

x1 represents the probability that IN does not
investigate

y1 represents the probability that PH tends to fraud
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e Dishonesty tend to happen when the claim amount is small

e With the model, insurance companies can change the
relevant parameters to minimize loss from insurance fraud
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Model and Game Rules

Notations

Wealth generating ability: fixed for each investee
Flexibility: fixed for each investee

Honesty: adjusted after every round based on investee
behavior in the previous round

Investor bank account: result

Investee bank account: result
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Single shot game for two players, the insurance company
(IN) and the policyholder (PH)

Construct the payoff matrix from PH perspective

IN carries out basic investigations for every claim with
negligible cost before secondary investigations

IN will and only will realize fraud of PH by carrying out
secondary deep investigations

PH profit is 0 if they only receive honest claim amount

All profits and costs can be converted to the same unit
(USD)
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Bimatrix Game

The values of payoff functions can be described by a bimatrix:

Player 2
Strategy ‘ t ty cen tn
51 (ar, b)) (@2, bi2) ... (@in,bia)
Player 1 ™ (a2t b21)  (az2,b22) ... (azn,b2n)
8m (@n1,bm1)  (@mz2,bmz) oo (@mny bin)

The values of payoff functions can be given separately for particular players:

ap  ayz ... dpp by by ... by
A= Gy Gz ... Gy ) B= boy by oo by
Ui Gmz .o Gn bt bmz ... bmn
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