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Abstract

This work aims at showing the peculiar features of market discipline in the
insurance market. Market discipline can have different meanings and different
kinds of market discipline can be distinguished, according lo the markets, the
firms, the stakeholders involved. Insurance market discipline works mainly as a
(direct) product market discipline, meaning that policyholders® preferences force
insurers to comply with their requirements, by limiting their insolvency risk or
accepting lower premiums in exchange for a higher risk exposure. Empirical
evidence shows that market discipline mechanisms are at work at least in certain
lines of business.

En effort to develop a microeconomic model which accounis for the existence of
such a market discipline is made. The object of the modeli is to show that in an
insurance market where policyholders are averse towards the default of the
insurers and are able to assess such riskiness, insurance demand would also
depend on the financial quality of the insurers, Within this framework, the
possible impact of market discipline on insurance firms’ behaviour is described. Tf
the financial quality of insurers could be observed by policyholders, insurers
would also compete on the basis of this perceived quality. They would act in order
to conform their riskiness to policyholders’ preference, limiting their intrinsic risk
or increasing their surplus. In this framework the optimal amount of an insurer’s
surplus depends on policyholders’ preferences regarding insurer’s riskiness.
Surplus becomes the easiest (but costly) tool that an insurer can use to maximise
the probability to meet policyholder’s preferences. Therefore, surplus would act as
a risk-based capital, since its oplimal amount would depend on both the market

preferences and the insurer’s intrinsic risk.
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Introduction

This work aims at showing the peculiar features of market discipline in the
insurance market. This objective stems from the current debate aboul the solvency
regime which regards banking, securities and insurance firms and which in the EU
discussion about insurance firms has been named Solvency TI.

The subject is of considerable interest and importance. The Basel proposal, with
its market discipline pillar, and the question of whether banks should be required
to issue subordinated debt to promote market discipline, the on-going formulation
of risk-based capital requirements for E.U. insurers and a National Association of
Insurance Commissioners (NAIC) proposal to increase significantly the
stringency of risk-based capital requirements for U.S. insurers have been widely
debated.

The solvency regime, as originally conceived in the Basel discussions on capital
requirements for international banks, should consist of 3 pillars: financial strength,
the supervisory review process and market discipline.

The first pillar, financial strength, is the quantitative capital requirements. In the
current solvency regime these requirements to a large extent do not reflect the
risks assumed by the specific firm. The solvency 1I discussions are aiming at
setting the solvency requirement according to all the types of risks that a firm has
assumed. It is anficipated that insurers may use their internal models for setting
solvency requirements in order to support the development and operation of costly
risk management systems. However the models must fulfil certain criteria in order

to be accepted by the supervisor. Smaller firms that do not want to build their own



models may use more simple maodels, which have generally been approved by the
SUPETVISOr.

The second pillar, supervisory review process, consists of the supplementary
instruments in order for the supervisor to assess and potentially reduce a firm's
risk profile.

The third piltar is market discipline. The aim of this pillar is to strengthen market
discipline by creating transparency. Requirements to disclose infer alia the
financial stalements of the insurance firms are a part of this, but it is equally
important that the financial reports of the insurance firms are readily comparable.
If both practitioners and theoreticians are making a constant cffort to assess which
the features of the first two pillars should be, up Lill now little has been said about
the actual part that the market discipline could perform in within the framework of
the forthcoming solvency regime.

A wider debate and a consequently broader literature about market discipline has
grown in the banking industry, but insurance is a so different industry from
banking, that any effort to apply the same insights to the insurance industry start
would be misleading, A more consistent approach should start by recognising first
what makes insurance so peculiar and to which extent a general concept as market
discipline can apply to the insurance market in the framework of regulation and
supervision.

The work is organised as follows. Chapter 1 provides a definition of market
discipline, starting from a general concept, suitable for every kind of firms, and
ending by narrowing this concept in order to take into account the specific
features of financial intermediaries and, among them, of insurance firms.

Market discipline can have different meanings and different kinds of market
discipline can be distinguished, according to Ihe markects, the firms, the
stakeholders involved. In Chapter T the main features of the market discipline
mechanism in the insurance market arc outlined. Insurance market discipline
works mainly as a (direct) product market discipline, meaning that policyholders’
preferences (namely: policyholders’ risk aversion) force insurers to comply with
their requirements, by limiting their insolvency risk or accepting lower premiums

in exchange for a higher risk exposure,



In a sense, market discipline is more effective where policyholders prove to be
more sensitive towards the insurers’ risk of default, the costs borne by the insurers
in case of any increase of their risk of default are high and insurers are adequately
of transparent. Empirical evidence shows that market discipline mechanisms are
at work at least in certain lines of business.

If some market discipline mechanism exists in the insurance sector, the direct
research question is to find out its rationale, trying to point out its main
requirements, its implication for the insurers’ behaviour and its possible impacts
on the definition of an efficient supervisory system.

En effort to develop a microeconomic model which accounts for the existence of
such a market discipline is made in Chapter ITI. The object of the model is to
show that in an insurance market where policyholders are averse towards the
default of the insurers and are able to assess such riskiness, insurance demand
would also depend on the financial quality of the insurers. In such a framework
insurance discipline would exert two corvelated effect: a price effect (i.e., the
higher the risk of default of the insurer, the lower the insurance premium
policyholders are willing to pay)} and a quantity effect (.., the higher the risk of
default of the insurer, the lower the insurance demanded).

Chapter TV follows the framework defined in Chapter TII in order to describe the
possible impact of market discipline on insurance firms’ behaviour. Given the
policyholders’ preferences, the possible reactions of insurers are described both in
case of a single insurer negotiating with a representative policyholder and in the
case of a number of insurers competing to maximise their utility. If the financial
quality of insurers could be observed by policyholders, insurers would also
compete on the basis of this perceived quality. They would act in order to
conform their riskiness to policyholders’ preference, limiting their intrinsic risk or
increasing their surplus. In this framework the optimal amount of an insurer’s
surplus depends on policyholders’ preferences regarding insurer’s riskiness.
Surplus becomes the easiest (but costly) tool thal an insurer can use to maximise
the probability to meet policyholder’s preferences. Therefore, surplus acts as a
risk-based capital, since its optimal amount depends on both the market

preferences and the insurer’s intrinsic risk. It could be said that it is the market



discipline mechanism (as described in Chapter TV) that correlates surplus to
insurer’s intrinsic risk.
According to Harrington (20044), where a market discipline mechanism works

effectively,

the benefits of stringent risk-based capital requirements, which will have limited
accuracy under the best of circumsitances, will be small. The costs from distorfing
decisions of sound insurers will be comparably large. As a resuli, risk-based
capital vequirements should be designed not fo bind the decisions of most insnrers,

andd simple requiremenis are likely o be as effective as more complex rules.

Obviously, in order that this result held, the following three prerequisites should
be met:

(1) policyholders must be sensitive to insurers’ insokvency risk;

(2) market responses to changes in the insurer’s risk profile need to have cost

implications for the firm and its managers;

(3) policyholders are able to assess insurers’ insolvency risk.
Any degree of opacity in the opagueness of insurance firms’ financial data relaxes
the effectiveness of market discipline and reduces the significance of a statement

as the one quoted above.



CHAPTER I

Market discipline: an introduction

I.1. Introduction

While market discipline is a widely-used term, cspecially in the context of
supervising and regulating financial institutions, it is frequently not precisely
defined. The aims of this chapter are: (1) pointing out a broad definition of market
discipline, (2) identifying its main features, and (3) recognising the different kinds
of market discipline,

Firms® behaviour is naturally affected by a number of different stakeholders. Each
of them carries his own claims and requirements, which reflect his own
preferences. Prompted by claims and requirements which often diverge (as they
stem from stakeholders with preferences that may differ), a firm should act in
order to maximise the aggregate utility of their stakeholders, trying to find the
most adequate balance between stakeholders® claims and requirements. Certain
stakeholders” claims and requirements are sometimes so pressing that any failure
to meet them could be prejudicial to the firm’s capability to attain its institutional
objectives in a properly way.

Such kind of failures leads the involved stakeholders to react and punish the firm.

One obvious reaction is to leave the firm or asking some kind of compensation.



For instance, if a firm acted in such a way that its default risk increases, its
suppliers or creditors could decide either not to serve it anymore or to increase the
cost of supplying or the interest rate. Similarly, if the firm offered low quality
goods or services, its clients could decide either to address themselves to another
firm or to ask for a lower price.

Summing up, each stakeholder exerts some influence on the firm, i.e., the firm is
exposed to a sort of stakeholders’ discipline. When this discipline can be led back

to a market, it can be named as markes discipline.

I.2. A broad definition

Broadly speaking, market discipline means that markets provide signals that exert
some kind of influence over firms’ behaviour. Tt is a general definition, since it
does not specify the kind of markets, of signals, or influence exerted.

In fact, since a number of stakeholders exists, different kinds of market discipline
could be identified: the product markel discipline, the factor market discipline, the
financial market discipline, etc,

Regarding signals, usually market discipline mechanism makes use of the terms of
trade (e.g., prices, interest rates, salaries, etc.) and quantities (e.g., sales, volume
of borrowing, jobs, etc.) demanded as the main signals that can discipline firms’
activity'".

These signals can have a twofold effect: internal (or direct) and external (or
indirect). The internal effect refers to the impact that market discipline signals
have on the behaviour of the firms themselves. Terms of trade and quantities
affect directly firms’ revenues and cash flows, so they can force firms to act in
such a way that these signals are as favourable as possible.

The external effect refers to the chance that market discipline signals are used by
third parties (e.g., supervisors) as a source of information regarding the firms’

inclination to meet certain stakeholders’ preferences.

' Obviously. prices and quantilics are high closcly related signals.
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Those iwo cffects correspond, respectively, with the following twa different kinds
of market discipline highlighted by Flannery: direct and indirect market
discipline’.

Direct market discipline can be defined as the process whereby the market
discipline signals affect the economic and financial position of a firm.

Indirect market discipline can be defined as the process whereby the market
discipline signals are used as a means for third parties (usually: supervisors) to
improve their monitoring and controlling tasks. The existence of an indirect
market discipline can arise from the inadequacy of the direct market discipline.
Where direct market discipline does not work properly other kinds of protection
are needed to safeguard certain stakeholders’ interest. An indirect market
discipline can be a way to strengthen stakeholders’ protection, especially when

stakeholders can be assumed to be “weak™, as creditors and customers.

3

I.3. Different features of market discipline; product vs financial

market discipline

The previous broad definition of market discipline is in force in each kind of
market, provided that it works efficiently. However, market discipline can exhibit
specific features according to the specific nature of the market. A remarkable
difference exists between product markets and financial markets, therefore

between product and financial market discipline.

1.3.1. Product market discipline

Usually a product market is assumed to work efficiently when it is a competitive
market, so the previous definition of market discipline could be regarded as a
compelition-driven marke! discipline, meaning that competitive markets does not

leave much room to those firms that fail 1o act according to their rules.

* See Flannery (2001),



The most important rule the firms have to comply with is that markets exert a
preference-driven demand.

The meaning is quite clear: a firm will not find any room in the market if it fails to
meet market’s (/.e., consumers’) preferences. Such a failure is usually caused by a
lower quality of the firm’s products, compared with its competitors™ .

If the firm failed to meet the market’s preference a competitive markel would
address itself Lo other firms, reducing the demand of the firm’s products and
decreasing, in turn, the price of the firm’s products till the new lower prices reflect

adequately the lower quality of the firm’s products.

1.3.2. Financial market discipline

One of the main differences between product markets and financial markets lies in
the way the market evaluates the firms® inclination to meet the consumers’
preferences. In product markets the evaluation of the (quality of the) product per
se is usually sufficient to appraise firms’ inclination to meet consumers’
preferences.

Problems arise when the services of the two counterparts do not occur at the same
time, re., when the firm-consumer relationship is a long term one. Such a
situation typically occurs when the consumer is a firm’s creditor. In this case the
valuation of the firm’s goods or services is not enough, but a valuation of the
firm’s trustworthiness is also needed.

Therefore, in financial markets an evaluation of the (quality of the) product (/... a
financial instrument) requires an evaluation of the (quality of the) issuer firm
itself'. The quality of a financial instrument is closely linked to the firm’s earning
power and creditworthiness. Tt could be said thalt the quality of a financial

instrument depends not only on the obligations written in the contract but also —

? Here the word “quality” (referred 10 a product) means the way a product mecis ceriain needs. A
high quality produci is able o meef adequately those nceds. Hence, as referred Lo certain needs,
quality has an objective nature. However, since needs and preferences are subjective and mulable,
quality has also a subjective and mutable nature,




and especially — on the reliability of those obligations. Tt requires that the market
is able to evaluate the firm’s earning power and creditworthiness, which requires,
in turns, an adequate degree of firms® transparency”.

As a consequence, competition is not a sufficient condition for a financial market
to exert a market discipline. An adequate degree of information transparency is
also needed. In a sense, financial market discipline could be regarded mainly as
information-driven. Tt is clear that in such a context the market discipline becomes

more complex, since the quality evaluation becomes a difficult matter.

1.4, Market discipline for financial intermediaries

Usually a firm operates in both procduct and financial markets. Therefore, it
undergoes different kinds of market discipline mechanisms®,
A singular case is when the firm is a financial intermediary. As pointed out by

Merton;

infermediaries are different from other business firms becanse they create explicit

liahilities whenever they sell their products’.

As far as market discipline is concerned, a financial intermediary differs from
others firms, because the market discipline mechanism always requires the
evaluation of the firm’s quality.

In other words, if referred to financial firms, market discipline always mecans that
financial markets exert such an influence that force firms to conform their quality
to market’s preferences. Consequently, a further specification of a financial firm’s

quality within the framework of market discipline is required.

¥ Sometimes an evaluation of the firms’ quality could be also required in producl markels. As an
example, consider the case of a sale relalionship. The buyer could be interesied in the firm’s
quality if the firm provides also sparc parts or aficr-gales cusiomer service.
5 In fact the difficulty of the evaluation of this reliability (arising from both information shorlage
2"(] asymmetry) is one of the causes of the existence of financial intcrmediarics and supervision,
; CF. Llewellyn, Mayes (2003), p. 9.

Seec Merton (1989), p. 242.



Usually quality refers to the financial firm’s solvency.

In his seminal work on market discipline, for instance, Lane asseris that

market discipline means that financial markels provide signals that lead horrowers to

hehave in a manner consistent with their solvency®.

Lane’s definition of market discipline is much more detailed then the broad one
suggested above, since it refers (o a specific market (i.e., the financial market) and
a specific kind of influence exerted (J.e., the achievemeni of a consistent degree of
risk of default). However Lane’s definition is not restricted only to financial
intermediaries, but it refers to any horrower (e.g., national governments).
According to Lane, the main market discipline mechanism descends from the
relationship between interest rate and volume of borrowing: as borrowing
increases, the market initiafly insists on a higher interesi rate spread and
eventually excludes the borrower from further lending altogether’. Tnterest rate
would act as the signal which reveals a likely increase of the borrower’s riskiness.
Lane 1dentifies four general conditions for market discipline to be effective.

(1) Financial markets should be free and open (so that interest rates can respond to
the level and nature of borrowing); (2} adequate information must be available
about the borrower’s existing debts and the prospects of repayment; (3) there
shouid be no possibility that lenders will be bailed out in the case of an impending
default; (4) the borrower should respond to the market signals before being
excluded from the markets',

In fact, although the term market discipline can be referred to a generic market, it
is usually used within the limited framework of financial markets. Therefore, the
term market discipline usually refers to peculiar markets, the financial markets,

with the peculiar mechanisms and signals described above. In addition, the

* See Lane (1993), p. 55.

? Lane identifies two other market discipline mechanisms, which can apply when [he borrower is a
national government: (1) the relationship between interest rate and cxchange rates (higher intercst
rales may be associated with anticipated exchange raie depreciation) and (2) capital flight, which
ofien occurs in responsc (o policics perceived o be unsusiainable, policies that result in inflation,
cxchange rate depreciation, and perhaps heavy laxalion and causcs domestic borrower o lose
access (o their country’s savings. Conversely, when sustainable policics are adopied. flight capital
frequently relurns home. Sce Lane (1993), pp. 57-60.

" Ihid. p.6l.



suggestion to make use of the market discipline mechanism'' to strengthen the
efficiency of banking supervision has restricted the common meaning of market
discipline so that it has ended up by applying almost exclusively to financial firms

(and, particularly, to banks”)

However, even if this kind of market discipline seems to work only in one way,
further considerations can be made. In fact, if one looks more carefully at the
financial firm’s counterparts, two different kinds of market discipline for financial
firms can be identified.

Following Merton {1989) two kinds of financial intermediaries’ counterparts
exist: customers and investors.

A distinction between customers and investors of nonfinancial firms is rarely

necessary, because if is generally obvious.

Irew wonld confuse the customer who buys a car from an antomobile firm with the

shareholder, lender, or other investor who buys its securities’.

An analogous distinction is not always so obvious in the case of financial

intermediaries. In fact if

no one would confiise a customer who changes money af a hank or takes out a loan
Jrom it with an investor who owns shares in the bank {..) the customers of many
types of intermediaries receive a promise of services in the future in return for
paymenis fo the firms now. Financial services of this type such as inswrance and
refirement annnities usnally involve payments to the customer of specified amounts of
money, contingent on events and the passage of time. Those promised firtiire services
are liabilities of the firm, both economically and in the accounting sense. Since
investors in the firm also hold its liabilities, the distinctions hetween cusiomers and

investors is not ahways so clear for such intermediaries™.

T Both direct and indirect

2 Sec, for instance. Board of Governors of the Federal Reserve System (1999), Bliss (2001), Bliss,
Flannery (2001}, Flannery (2001), Sironi (2001),

" Cf. Merton (1997). p. 2.

" Ihid., pp. 2-3.



The major liabilityholders of those financial firms that act as a principal in the

ordinary course of business are their customers'®, Tn facl

although intermediaries do act as agents in some fransactions, their primary finction
is to act as principals and provide financial instriumenits and products that carnnot be
efficiently supported by trading in organized secondary markets. The purchasers of
these products are therefore de facto liabililyholders of the intermediary. Indeed, as

we all fmow, the vast bulk of a (ypical intermedicny’s liabilities are held by

cu.vtomer.v'ﬁ.

The difference between customers and investors is very subtle (if it is referred to a
financial intermediary) and il can be found in the different individual attitude
towards the intermediary’s quality. According to Merton, customers who hold the

intermediary’s liabilities

are identified by their strict preference fo have the payaffs on their contracis as

insensitive as possible to the fortunes of the intermediary itself” .

The efficlency of customer coniracis is diminished if they are exposed o defauli®.

In a sense, from the point of view of the customers, the quality of a financial
intermediary is closely linked to its defanif risk or, more precisely, the prospect of

its contract defendt. Tn fact, as pointed out by Merton

creditworthiness or defanlt visk is a critical issue for ail business firms — and for
households as well. However, for financial intermediaries with principal business
that  involve  issuing  conlingent-paymen!  confracts to  their  customers,
creditworihiness is the central financial issue. The prospect of a future defanlt by an

infermediary on contracis fo its customers can significantly reduce ex ante efficiency

'* See Merton, Merold {1993), p. 16. Principal activiiies of financial intermediaries can be assed-

related (as in the case of lending), liability-rclated (as in the case of deposii-taking and writing
1araniecs, e.g., insurance) or both (as in the wriling of derivatives for customers),

& See Merton (1989), p. 242,

'* See Merton (1997), p. 3.

¥ Ihid, p. 4.
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fo those confracts and thereby subsiantially reduce the effectiveness of the main

economic funciton served by the intermediary"”.

A key requirement for the success of any financial interimediary is its ability io

control both the actual and perceived defanlt risk of ifs cusiomer-held liabilities™.

Going back to the definition of the market discipline mechanism for financial
intermediaries, it can be said that where customer relationships prevail market
discipline works in such a way that financial firms are forced to limit their default

risk, since, as pointed out by Merton,

hecause of the substantial size and long duration of many financial contracis such as
anmiifies and life insurance, defanlt risk is a first-order issue for customers of
Sinancial intermediaries. Thus, the success of a financial intermediary depends not
only on charging adequate prices to cover its production cosis, but also on providing

adequale assurances (o ifs cusiomers that promised payments will be made®'.

Investors are less credit-sensitive than customers, provided they are compensated

appropriately for the risk they incur, since, as pointed out by Merton

investors in the Nabilities issued by an intermediary (e.g.. stocks or bonds) expect

their reinrns 1o he affected by its profits and losses®,

Also any investor exhibits an aversion towards the comfract defanit and this
aversion gives rise to a market discipline mechanism.

However, if it can be assumed that both customers and investors exhibit an
aversion towards the intermediary’s risk of default, they will probably exhibit
different extents of such aversion. The difference would concern the extent of the
price/quality trade-off. If investors could be willing to invest in low quality
intermediarics in cxchange for an adcquately high return, cusiomers could not be

willing to buy liabilities which exceed a certain risk.

' CF. Merton (1995), p. 24.
2 Ihid,, p. 36.
' Cr. Merton (1997), p. 4.



Consequently the two market discipline mechanisms (the invesior-driven and the
customer-driven) will produce the same kinds of signals (i.e., price — or refurns -
and quantities) but in different ways. In particular, price signals should be stronger
where investor-driven market discipline mechanisms prevail, while quantity
signais should be stronger where customer-driven market discipline mechanisms
prevail.

Consequently a distinction between a product market discipline and a financial
markel discipline holds also with reference to financial intermediaries, hut they
both stem from the intermediary’s quality® and they differ only because of the
kinds of counterparts involved (respectively, customers and invesiors) and the

features of the discipline.

1.5. Market discipline for insurance firms

Having defined the main features and kinds of market discipline, the following

research questions could arise:

(1) is there any market discipline mechanism in the insurance sector?
(2) which features does market discipline exhibit in the insurance sector?
(3) which are the main implications ol market discipline for the design and

implementation of solvency regulation in the insurance sector?

Those questions are answered in the following chapters.
Particularly, Chapter II describes the peculiar nature of market discipline in the

msurance sector, According to the previous distinction, it can be said that market

2 Cf. Merton (1997), p. 3.

# In fact, market discipline always requires thal the market prices of the financial instruments
issucd by the financial firm (held cither by invesiors or customers) contain accurate and timely
information aboul the fin’s risk.

Particularly, as [ar as principal financial firms are cancerned, market discipline always requires
thal the markel prices of the financial instrumenis issued by [he financial firm (held cither by
investors or customersy caniain aceurate and limely information abeut the insurer firm’s risk.



discipline in the insurance sector is basically a product market discipline. The
main prerequisites for the effectiveness of such a market discipline are presented
and, finally, some empirical evidence of market discipline in the insurance sector
is reviewed.

Chapter T explains the microeconomic foundations of the market discipline
mechanism. The assumption that policyholders are averse towards the default risk
of the insurers in the framework of assessment of policyholders’ propensity to
insure leads to the formulation of an insurance demand affected, negatively, by
the insurers’ riskiness.

The main implications of such a market discipline for solvency regulation are
presented in Chapter 1V. Since market discipline forces insurers to conform to
policyholders preferences, its mechanisms should be strengthened and perfected.
A strengthening is justified by the fact that market discipline may turn to be more
effective than any other solvency tool, while a perfecting could be required
because an imperfect market discipline mechanism could lead to biased and sub-

optimal results.






CHAPTER 11

Market discipline in the insurance sector

IL. L. Introduction

As shown in Chapter I, while a co-existence of investors and customers (and,
therefore, a co-existence of financial and product market discipline) occurs in any
firm, it exhibits special features if it refers to financial firms.

Since an insurance firm can be assumed as a financial firm acting as principal, the
co-existence of two kinds of market discipline (invesfor- and customer-driven, or
product and financial), can be postulated also in the case of insurance firms. In
fact, such a specification is consistent with the definition of (direct) market
discipline in the insurance sector raised by Harrington, According to his
definition, (direct) market discipline means the extent to which product and
capital markets discipline risk-taking by insurers®,

Financial theory views the insurance firm as a levered corporation with equity
capital and a special kind of debt, raised by the insurer by issuing insurance
contracts. Consequently, insurance firms’ investors and customers correspond,

respectively, to shareholders and policyholders.

* Harrington (20044),



Tn spite of the co-existence of an /nvesfor-driven and a customer-driven market
discipline, insurance sector market discipline refers mainly to the produci markef
discipline, i.e., to the customer-driven (that is: policyholder-driven) market
discipline.

Harrington defines product market discipline in the insurance sector as

the exient to which demand by policyholders is sensitive to Insolvency risk and

thereby motivates insurers (o manage their risk®.

On the contrary, financial marke! discipline, ie., the investor-driven (thal is:
shareholder-driven) market discipline has been practically disregarded. The
rationale can be found in the peculiar nature of the insurance investor-driven
market discipline, which de facto is a shareholder market discipline. In fact, as

pointed out by Kwan®®:

the limitation of bank stock prices is that they are not straightforward fo inferpret
hecause movemenis in bank siock prices can be driven not only by changes in bank
asser value bur also hy changes tn bank asset risk. To sce the latier, because
stockholders have claims on all of the firm's cash flow afler paying off
hondholders. increasing a bank's asset risk would benefit the stockholders ar the
expenses of the bondholders, since the stockholders would get all the upside risk,
while the bondholders would bear only the downside risk. Moreover, stockholders’
incentive to fake excessive risk grows as the bank’s capital sitwation worsens,
which is especially problematic for bank supervision: at the very moment when the
surveillance of weak hanking institutions becomes crucial, the stock market signal

may be most susceptible to conveying conflicting information”’.

Therefore, for obvious reasons any effort to strengthen the market discipline in the
banking sector has been focused on the market discipline mechanism arising from

the pricing behaviour of banks’ uninsured debt, namely the subordinated debt®.

3 Cr. Harrington (2004b).

f’ Kwan refers his analysis (o banks, but his remarks hold also with regard to insurance finms.

' See Kwan (2002). p. 2.

* Much less atiention has been paid to bank deposit (... the production side of the bank). The
reason can be found in the peculiar nature of (hose instrument that do not make them right 1o the



I1.2. Prerequisites for an effective market discipline in the

Insurance sector

If market discipline in the insurance sector refers mainly to the extent to which
demand by policyholders is sensitive to insolvency risk, and thereby motivates
insurers to manage their risk, the three following main prerequisites for an

effective market discipline should hold:

(1) policyholders must be sensitive to the insurers’ risk of default;
(2) market responses to changes in the insurer’s risk profile need to have cost
implications for the insurance firm and its managers;

(3) policyholders are able io assess insurers’ insolvency risk.

In a sense, the higher policyholders’ sensitivity to the insurers’ risk of default, the
cosis borne by the insurers in case of any increase of their risk of default or the
degree of insurers’ transparency, the stronger the market discipline.

The rest of the chapter aims to show to which extent those conditions are met,

using both a review of the theoretical arguments and the empirical evidence.

I1.3. Theoretical evidence

11.3.1. Policyholders’ sensitivity (o the risk of default of the insurers

The idea that policyholders are averse towards the insurers’ risk of default and
therefore are concerned not only with the premium charged but also with the

insurers’ financial quality is not new.

markel discipline purpose. In facl, as showed by Blum (20023 and Cordella and Yeyati (1998), il
bank deposils are uninsurcd and the bank’s risk choice is observable by depositors, the bank’s risk
choice will be cfficieni. This is so because banks take account of the impacl of their risk clioice on
depositors since these will demand higher compensation should the bank incur higher risk,
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In fact, policyholders exhibit all the requisites that distinguish typical financial
intermediaries’ customers, a class of individuals who, according to Merton and

Perold,

prefer to have the pavoffs on their comracis as wnaffected as possible by the
Jortunes of the issuing firm. Hence, they strongly prefer firms of high credii quality
(...). This means that A-rated firms, for example, can generally raise the finds they
need fo operate, but af a disadvantage in competing with AAA-rated firms in

: ;e : 9
husiness such us undenw‘r!‘mg Insirance nr .S'Wﬂ[).i’z .

The customer nature of policyholders is explicitly pointed out in the following

example suggested by Merton.

The finction served by a life insurance policy Is to provide its beneficiaries with a
specified cash payment in the event of the insured parly's death. Thar function Is
less efficiently performed if the contract calls instead for the death benefit to be
paid in the joint event that the insured party dies and the insurance company is
solvent. Even if the insurance company affers an actwarvially fair reduction in the
price of the insurance fo reflect the risk of insolvency. a risk-averse customer
wonld prefer the policy with the least defanit risk. Indeed, on introspection, I doubi
that many real-world customers wonld consciously agree to accept non-trivial
defandt risk on a $200.000 life insurance policy in reswrn for a large reduction in
the annual preminm, say fiom 5400 to 3300. Such resulis obtain even in theoretical
models in which the customer has all of the relevant information necessary 1o
assess the defoult risk of the insurer. In most real-world cases, the custoners do
not have the refevant information, and this fact a fortiori makes the pofential

welfare loss from customer-contraci defanlt even greaier™,

Customers of financial firms are therefore concerned with the expected losses on
their contracts with the firms, 7.e., with the so-called contractual performance risk.

The estimated losses depend on the probability of default of the firm, the loss rate

However, if deposiis are insured or (he bank’s risk cheice is not abservable by depositors, the bank
will increase risk al the expense of deposilors.

* See Merton e Perold (1993), p. 16.

™ See Merton (1997), p. 3.
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given default and the exposure at defaull. Flence, naturally, the policyholders, as
customers of financial firms, are interested in purchasing insurance cover from
insurers with a low probability of defauit and a low loss rate given default — 7.e
with a prudent risk profile.

If insurers’ customers — especially retail policyholders — face contractual
performance risks which are large relative to their wealth, it is obvious that, once
premiums are paid, policyholders worry whether their future policy claims will be
honoured swiftly and fully®'.

Frool suggests some reasons to believe that customers act as though they were
more risk averse than investors, identifying two main kinds of explanations
behind the greater product market sensitivity of customers, one is behavioural and
the other is rational,

The behavioural explanation refers closely to the “certainty effect” described in
Kahneman and Tversky’s Prospect Theory’?, according to which individuals
prefer certainty, and will pay more to reduce uncertainty by one unit the lower is
the probability of a bad outcome. In other words, when an outcome is certain and
it becomes less probable, this has a greater impact than when the outcome was
merely probable before the probability was reduced by the same amount. Thus a
reduction of probability from 100% to 90% has an heavier psychological impact
than reduction of probability from 50% Lo 40%, even if the absolule reduction is
the same (10%). What makes this argument especially specific to insurance —
since the same will hold true of an individual’s desire to eliminate the last portion
of risk in a portfolio of securities — is the fact that while, for multiple reasons,
portfolios often are managed at relatively high levels of risk, suggesting that the
price of risk reduction is low, insurance claims, by contrast, have relatively low
risk of performance failure, and therefore, the price of risk reduction should he
higher.

The rational explanation comprises several arguments. The first argument refers
to the higher costs which customers incur to manage the default risk of financial

intermediaries compared to the lower cost incurred by investors. As pointed oul

31 . .

As poinled out by Froot {2003), p. 2, commercial bank customers are less exposed to the defaul
risk of their banks, because they are prolected by deposil guaranices as depaosilors and arc naol
exposed (o bank performance risk as borrowers.
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by Merton™, it is true that as investors can eliminate or at least reduce
significantly the overall impact of the default risk of the firms they have invested
in through a wise diversification, customers could be able to reduce the effect of
this default risk either by trading in the securities of the firm (e.g., an insurance
company) or by entering into a large number of tiny contracts (e.g., an insurance
policies) with many different companies. But it is also true that these strategies of
“hedging” and “diversification” could be possible only if markets were complete
and frictionless. «The very economic role of the intermediary — Merton claims - 7s
to service those entities (its cusiomers) who cannot irade efficiently and who
cannol enter confracts costlesslym. Therefore, higher frictional costs of
diversification® translate into effective risk aversion that is higher for customers
than investors. A second argument is that customer losses occur predominantly
when customers’ wealth is low and, therefore, the marginal value of wealth is
high. Tf absolute risk aversion is declining in wealth (as many suspect it is), then a
customer will be more averse to an insurer’s failure to perform than to a debtor’s
failure to perform, even if the performance failure is of equivalent size. A third
argument is what Froot calls the “hassle” factor. Customers face bores and
troubles in dealing with a failed or failing insurer. Policies must be cancelled,
claims and premium rebates must be pursued more vigilantly or even sacrificed,
and a new coverage musl be found. As the insurer’s risk increases, the expected
cost of these hassles is greater for customers than investors™,

The combined effect of these arguments and the resulting large contractual
performance risk borne by insurance customers should make demand sensitive to
the insurer’s risk, where this sensitivity of customer demand could appear as
either a change in the price an insurer can charge or a change in the quantity that

they insurer can sell.

M CF. Kahneman, Tversky (1979).

* See Merton (1995), p. 34.

* Froot (2003), p. 4, claims that, in the case of insurance, the costs of diversification would arise
from [he fact that a considerable informalion [ransfer belween nyer and seller is needed, since
insurance contracts are complex instruments for buyers to undersiand and value. And, in the event
of a claim, it is costly for the buyer io nolify wultiple insurcrs, coordinale their monitoring
requiremenis, and negoliale selllements,

" Ihid., p. 5.
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The policyholders’ aversion to the risk of default of the insurer is explicitly
postulated in the works of Cummins and Sommer (1996), Cummins and Danzon
(1997), Zanjani (2002a) and Cammins and Mahul (2003).

Cummins and Sommer assume that policyholders are averse to insolvency risk,
ie., «they do nol view insurance solely as a financial asser but purchase
insurance in order 1o mitigate the risk of loss»®®. They formalise their assumption
about insurance demand by introducing an insurance demand function which is
inversely related to both the unit price of insurance and the standardised
insolvency put value®, and therefore it is not infinitely elastic. The fundamental
premise is, obviously, that policyholders have full information about insurer
insolvency risk and adjust their demand for insurance accordingly.

Similar assumptions can be found in the work of Cummins and Danzon, who
ground their model on the idea that, since insurers are subject to default risk,
insurer liabilities are analogous to risky debt and can be modeled using the
standard risky debt model of the firm. Therefore, policyholders’ demand for
insurance depends on the expectations about the insurer’s financial quality, as
measured by the insurer’s insolvency put option per dollar of liabilities™: the
demand for insurance is positively related to financial quality and imperfectly
price elastic in the short run. As in the work of Cummins and Sommer, the
expectations about the insurer’s financial quality are based on observable leverage
ratios and possibly other characteristics.

Moreover, Zanjani also assumes that consumers care about the financial condition
of insurers. Even in those countries where guaranty funds are in place,
policyholders still bear some of the burden of insolvency, because recoveries are
usually capped, delayed, and subjected to additional deductibles. In addition,
guaranty funds do not cover some classes of policyholders {notably, insurance
companies). Zanjani assumes that policyholder’s utility in a given market segment
i, U(pi, q), depends (negatively) on the price of the insurance coverage in that

segment, p,, and (positively) on the quality, g, of the product, where “quality”

*% See Commin, Sommer (1996), p. 1074,

¥l . - . . . . -

* This standardised valug is equal (o (he premium of the inselvency puwt is divided by the {otal
amount of liabilities,
** See Cummin, Danzon (1997), p. 13.
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refers, again, to the financial soundness of the insurance company issuing the
policy.

Finally, Cummins and Mahul analyse the design of an optimal insurance policy
under the assumption that insurers have non-zero probability of default and the

buyer is aware that the probability of insurer’s default is non-zero.

11.3.2. Implications on the insurance firms' costs of changes in risk

profile

It can be assumed that effects of any increase of the insurer’s default risk are
twofold. One effect comes from the policyholders’ risk sensitivity described

above. Epermanis and Harrington describe this effect as follows:

when customer demand is risk sensitive, financial institutions with higher
insolvency risk will receive less favonrable terims of trade, such as having fo
promise higher yields on bank deposits, CDs, or subordinated debt, aor
having to accept lower prices on insurance contracts. Deterioration in an
institntion's financial condition and an atfendant increase in its insohency
risk likewise should produce a loss of customers and adversely effect the

terms of irade with customers that remain’™.

Indeed, the most relevant market discipline mechanism at work in the insurance
sector lies in this effect. However, any change in the firm’s risk profile has
another effect, which do nol operate through policyholders’ behaviour, since

insurers, like any other firm, are naturally concerned about the expecled costs of

financial distress.

Harrington (20045) identifies three main items that can affect insurers’ behaviour

and motivating a direct risk reduction action: (1) the potential loss of franchise

9 Epermanis and Harrington (2004),

24



value, (2) the effects of financial distress on other stakeholders, and (3) the costs

arising from bankruptcy and control changes.

The potential loss of franchise value

Tnsurance production and distribution often involve the creation of firm-specific
assets (franchise value) that could diminish or evaporate if the insurer experiences
financial distress. As emphasised in both the banking and insurance literatures,
tranchise value can provide incentives for adequate capitalisation and other forms
of risk management even when the risk sensitivity of demand is dulled by
guaraniees or information problems. Risk sensitivity of demand amplifies those
incentives because financial difficulty will then reduce both new and renewal
business.

Insurers’ firm-specific assets arise in four main ways. First, attracting and
providing coverage to new customers typically requires relatively high up-front
costs, which insurers expect to recover from higher margins on renewal business.
Thus, renewal premiums often include quasi-rents as a return for the initial
investment in creating the cusiomer relationship. Second, insurers may obtain
valuable private information aver time aboul their continuing policyholders’ risks
of loss. Third, some insurers make substantial investments in developing a brand
name or reputation for quality service. Fourth, some insurers’ investments in
underwriting expertise and distribution systems generate valuable growth
opportunities. Tn each case, much of the value of these investments could be lost
in the event of financial distress or insolvency. Loss of quasi-rents and/or growth
opporiunities is especially likely in insurance given that unexpected reductions in
asscts values or increases in claim costs can affect many insurers at once, thus
reducing the ability of other insurers to acquire the operations of distressed

companies.

The effecis of financial distress on other stakehalders
Policyholders and shareholders do not exhaust the set of agents who have
something at stake in the relative success or failure of the firm. According to

Llewellyn (2002), those who are interested in the process of observing the



behaviour of the firm, forming judgements and behaving in the light of it can be
described as “stakeholder monitors”, They include also hoard of directors,
managers, borrowers, employees, intermediaries, elc.

If there is a chance that their “firm-specific” investment could be lost because of
financial distress, they are likely to require added compensation for the greater
risk. Employees could demand higher wages (or reduce their loyalty or they work
effort) at a company where the probability of layoff is grealer. Managers with
alternative opportunities will demand higher salaries to run firms where the risk of
insalvency and financial distress are significant.

Tnsurance intermediaries (exclusive agents or independent agents and bhrokers) are
significantly concerned about the insurer’ s solvency.

Exclugive agents primarily or exclusively represent a single insurance company or
group of affiliated insurers. They generally make substantial investments in
developing a book of business that would be lost if the insurer(s) issuing the
policies became insolvent. This implies that exclusive agency insurers (direct
writers) will have to provide credible assurance of continued financial viability to
altract and develop exclusive agents. Independent agents and brokers arrange or
distribute insurance for numerous insurers. Other things equal, they make smaller
investments in developing relationghips with any one insurer than exclusive
agents. However, independent agents and brokers make substantial investments in
relationships with their policyholder clients. The insolvency of an insurer could
damage those relationships if it imposes costs on policyholders. Tnsolvencies also
impose direct costs on the agent/broker, such as the cost of transferring business
to other insurers and can produce costly litigation for afleged failure of the agent
or broker to protect policyholders’ interests.

Finally, since many insurers issue conventional debt, almast always at the holding
company level, an additional category of stakeholder monitors can exist:
bondholders. Bondholders are risk sensitive and should press for efficient risk
management. In such a case, the more conventional financial market discipline
mechanism would work. Tt creates a set of hard claims that could dissuade
excessive risk taking ex ante and limit risk taking ex post, especially compared

with opaque, long-tailed claim liabilities that can be further extended by end-game
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claim settlement strategies. BEven though many or most of the issues are
effectively subordinated to policyholder claims, the bulk of insurer debt is
investment grade (Standard & Poor’s rating of Baa or above™). Credit ratings on
insurance entity debt issues also provide another source of information that can be
used by interested parties in assessing insurer financial strength. Hence, although
the details may differ significantly from the design features of mandatory
subordinated debt proposals for banks, insurer debt finance should provide some
of the benefits of market discipline that molivate such proposals.

According to conventional theory, the possible direct bankruptcy costs associated
with higher payments to these stakeholders will be borne by issuers ex anfe and
help motivate managers to reduce the probability of bankruptcy.

Finally, an additional kind of monitoring effect can be identified: the monitoring
on insurers’ riskiness carried on by other insurers. This “peer monitoring” can rise
out of either the potential contagion effects of financial problems among insurers™'
and the insurers’ incentive to monitor each other and alert regulators to potentially
excessive risk-taking by peers due to the post-insolvency assessment funding
mechanism of guaranty funds. Lee, Mayers and Smith (1997) call this the
moniforing hypothesis. This monitoring may preclude insurers from taking on

high levels of risk and, hence, from increasing the value of the insolvency option.

The costs arising from bankruplcy and controfl changes

Bankruptcy causes a firm to incur both direct and indircct bankruptcy costs.
Direct bank costs include costs of administration and reorganisation, such as
payments to lawyers and court costs. Firms in troubles face considerable
interference from supervisors and bankruptcy courts with their operating
decisions. And such interference has the potential to cause significant reductions

in the value of the firm.

" Sce Harrington (20045).

27



11.3.3. Policyholders’ ability lo assess insurers’ insolvency risk

The risk sensitivity of the policyholders is a necessary but not sufficient condition
for the existence of a risk sensitive of insurance demand. Another condition must
hold: policyholders may find not costly or difficult any attempt of assessing
(directly or through intermediaries) the insurers’ ingolvency risk. To this end, the
most important variables to be taken into consideration are the insurers’ opacity
and the cost of monitoring. If cither the insurers’ opacity and the cost of
monitoring are low, it is most likely that the insurance demand will turn out
sensitive [o insolvency risk.

Policyholders seeking to oblain information on the financial strength of insurance
companies are lindered by the complexity of the financial information and the
difficulty of predicting insolvency.

Many insurance companies have opaque characteristics, increasing the likelihood
that some policyholders will be attracted to low prices or high promised investment
returns withoul recognizing that they could indicate relatively high insolvency risk.
The valuation of non-life insurers’ unpaid claim liabilities for long-tailed liability
and workers” compensation insurance is problematic, as is the valuation of some
life insurers’ privately-placed fixed income investments and many commercial real
estate investments, Many insurance organizations have complex ownership
structures. Most insurers have elaborate reinsurance arrangements, somefimes
involving dozens of reinsurers. While the primary function of those arrangements is
to diversify risk, they reduce transparency and can sometimes be used to hide
financial problems.

Policyholders may perform this monitoring activity themselves or, very ofien,
may rely on the monitoring activily exerted by the insurance intermediarics.
Insurance agents and brokers expend considerable effort monitoring the financial
strength of the insurers they place business with, since these iniermediarics cxpose
themselves to potential legal liability if they negligently place business with an

insurer that later becomes insolvent.

M See Fenn and Cole (1994).
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Evidence of consumer-driven monitoring includes the widespread use of rating
agencies that evaluate claim-paying ability of insurers.

Published ratings provide an opinion on an insurer’s financial strength, including
its operating performance and its ability to meet its obligations to its
policyholders. Insurance ratings do not provide any guarantee against default.
They do, however, provide policyholders and investors with some information
regarding the likelihood of insolvency.

Insurer ratings basically convey two related types of information: information
about the default or claims-paying risk of an insurer rclative to other insurers and

information about the risk of a given insurer relative to non-insurers.

II.4. Empirical evidence

4.1 Introduction

Empirical work on markel discipline in banking has analyzed the relation between
bank risk and yields and flows of deposits, CDs, and subordinated debt*®. Recent
evidence indicates that credit spreads on uninsured deposits and subordinated debt
are generally positively related to bank risk™. Goldberg and Hudgins (2002) find
that insolvent thrifts experienced declines in the volume and proportion of
uninsured deposits prior to insolvency, Crabbe and Post (1994) find that
outstanding commercial paper issued by bank holding companies declined
following rating downgrades by Moody’s.

Several other studies suggest that franchise value can discipline bank risk-taking
even when deposits are insured*. On the other hand, Billet, Garfinkel and O’Neal
(1998) find that banks downgraded by Moody’s issued more insured deposits after

being downgraded even though their uninsured deposits fell. They suggest that

“2 For an overview, sce, for instance, Flannery (1998).
* See, for instance, Flannery and Sorcscu (1996) and Sironi (2002).
* Herring and VanKudre (1987), Kceley (1990), Demselz, Saidenberg and Strahan (1997),
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banks’ ability to substitute insured for uninsured deposits undermines market

discipline and increases the need for regulation,

11.4.2. Evidence of product market discipline

Compared with the literature in banking, there have been fewer insurance studies
along these lines, in part due to data and measurement issues. Non-life insurers,
for example, do nol reporl volume of coverage or premium rates per unit of
coverage (and the information would not be very comparable across firms if they
did). 1t is very difficult to make inferences about (ex anfe) price differences across
insurers because conditional expectations of claim costs when policies are sold are
not observable,

Like other research on insurance prices, Sommer (1996) and Phillips, Cummins,
and Allen (1998) employ measures of property/casualty insurers’ premiums in
relation to realized claim costs as proxies for the price of coverage. They both
seek cvidence of an empirical relationship between insolvency risk and property-
liability premiums. Consistenl with risk sensitive demand and market discipline,
they find that measurers of property-casualty insurers’ premiums in relation to
claim costs are negatively related to default risk, implying that prices decreases as
default risk increases.

Cummins and Danzon (1997) also find that price is positively related to financial
quality. However, the existence of guaranty funds potentially limits the impact of
ratings on firm value, to the extent that it shields some policyholders from the full
impact of insolvencies,

Zanjani (20025) provides some evidence that life insurance policy termination
rates are greater for insurers with lower A.M. Best ratings, although he finds that
terminations are not reliably related to rating changes.

Finally, Epermanis and Harrington (2004} provide evidence of changes in non-life
insurer premium growth surrounding changes in Best’s ratings. Consistent with
risk-sensitive demand and attendant market discipline, they generally found

economically and statistically significant premium declines in the year of and the
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year following rating downgrades. Their results also indicate that rating upgrades
for relatively low-raled insurers were accompanied by increased premium growth.
Consistent with less complele guaranty coverage for commercial insurance
compared with personal insurance, they find that abnormal premium growth for
downgraded insurers was negatively related to the proportion of an insurer’s
premiums in commercial insurance. For downgraded insurers with A— ratings and
at least 50% of their premiums in commercial lines prior to being downgraded,
premiums declined by an average of 15 to 20% during the downgrade year alone.
Abnormal premium growth associated with downgrades for A— and low-rated
firms also was inversely related to firm size, suggesting greater market discipline
for larger firms.

Their findings suggest the existence of market discipline for rated insurers,
especially those that write relatively large amounts of commercial insurance,
despite guaranty fund protection, the relative opacity of property/casualty insurers
balance sheets, and other factors that dull some policyholders’ incentives to seek

financially strong insurers.

Incentives of policyholders to trade with financially strong insurers may be
affected by the existence of guarantees of insolvent insurers’ obligations.
Particularly it can be assumed that where a state-mandated guaranty funds system
exists”, policyholders may reduce their sensitivity towards insurers’ riskiness.
Reduced risk-sensitivity of demand by direct insurance buyers could in turn affect
the risk-sensitivity of insurers’ demand for reinsurance. Limits on the amounts
and types of direct insurance losses covered by guarantees, however, should
provide many insurance buyers with substantial incentives to deal with financially
sound insurers.

Significant limitations on insurance guarantees are efficient because they
encourage market discipline. The conventional systemic risk rationale for deposit

insurance is theoretically and empirically less applicable o insurance’®. While

® Cerlain obligalions of insolvent insurers arc subject [o government guarantees in the United
Stafes and other major countrics. thus prolecting some policyholders from the full consequences of
insurer defanli,

" Contrary conventional wisdom typically consicers the main role of deposil insurance as the
prevention of bank runs, The argumeni linking deposil insurmnce and bank runs was first fonmally
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subject to debate, most observers agree that systemic risk is relatively low in
insurance markets compared with banking, especially for non-life insurance. Low
probability events with large losses can simultaneously damage many non-life
insurers, and their impact is spread broadly through product line and geographic
diversification and especially through reinsurance, which creates material
contraciual interdependence among insurers. As noted, large shocks can disrupt
non-life insurance markets with adverse effects on real activity. Reductions in asset
values may affect many life insurers at once, and some policyholders may seek to
withdraw funds following negative shocks, perhaps causing some insurers to unload
assets at temporarily depressed prices. But shocks to non-life and life insurers do
not threaten the payment system, and there is liftle or no evidence of “pure”
contagion associated with major events in either sector, as opposed to rational,
information-based flights to quality (see below).

Lee, Mayers, and Smith (1997), for example, provide evidence that asset risk
increased for stock property/casualty insurers following the introduction of
guaranty funds®’. Brewer, Mondschean, and Strahan (1997) provide evidence that
life insurer asset risk is greater in states where guaranty fund assessments against
surviving insurers are offset against state premium taxes and thus bomne by
taxpayers, which may reduce financially strong insurers’ incentives to press for

efficient regulatory monitoring.

presented by Diamond and Dybvig (1983), who hold thal runs can be a self-fulfilling equilibrinm,
This idea hag been influential in safely nel design and has coniribuied fo the view {hat financial
markels are essentially nnsiable and prone (o crises not necessarily backed by fundamentals, Their
paper shows that a ceriain level of deposil insurance can make (he “no run” strategy the dominant
one, fhus climinaling the cquilibria with runs. They acknowledge that lencer-of-lasi-resori
functions can have the same effect, although they do net. explore it formally.

In addition 1o this role as the prevention af bank runs, deposit insurance protects small deposilors.
While this may sound less grandiose, it may, in fact, be the more realistic objective, Dewatripont
and Tirole (1994) develop a theory of banking regulation bascd on what they call the
representation hvpothesis. By (his they mean (hat regulation is necessary to represenl a large
number of small depositors who may find it costly to monitor a bank individually, in particular if
lheir deposils are small. Regulation and supervision will reslore adequale incenlives for good
corporale governance o a bank in the presence of an atomized principal. Deposil. insurance arises
in this confex! (o prolect small deposiiors by minimizing their losses in case of bank Failure. In
reality, mosl deposil insurance systems secem closer to the sccond approach than (o the first. The
first approach calls for protection for (hose most likely (o min — arguably, large depositors, The
second is consistenl wiily limits on proicction per deposilar,
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11.4.3. Evidence of financial marke! discipline

A number of studies provide indirect evidence of market discipline from
insurance company equityholders and that equityholders anticipate a flight to
quality following major events that reduce insurers’ assets or increase liabilities.
Fenn and Cole (1994) and Brewer and Jackson (2002), for example, find that life
insurer stock price declines during the commercial real estate and high-yield hond

market slumps of 1989-1991 were concentraled among {irms with problem assets,

11.4.4. Evidence of insurance ratings performances

Insurance company ratings provided by private rating agencies are vitally
important to investors, regulators, consumers, insurers, and insurance
agents/brokers. Insurers use ratings in their advertising to assure buyers of the
firm’s strength. Insurance buyers use them in choosing their insurance companies
and/or deciding how much they are willing to pay for insurance from particular
firms. Brokers and agents often will not recommend coverage with unrated
insurers or ingurers with ratings below some threshold of financial strength™, and
many corporate insurance buyers require that all their insurers be highly rated.
Strong financial ratings give insurers better access to capital markets. Insurer
ratings also have a direct impact on the cost of capital, since the primary source of
debt capital to insurers is policy liabilities, and lower rated firms will likely have
to sell their policies at lower prices compared to higher rated firms*. Ratings also
provide a valuable tool for regulators in assessing the financial strengih of
insurers™’.

The failure of highly rated life insurance companies, such as Executive Life
Insurance and Mutual Benefit Life Insurance Companies, generated heavy

criticism of the [eading rating agencies by the insurance press. These bankruptcies

" See also Lee and Smith (1999) and Downs and Sommer (1999).

® Cr. Moody’s {1998).

" See Doherty and Tinic (198 1) and Berger, Commins, and Tennyson (1992).
S0 Cr. Schwarlz (1994).
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of very prominent insurance companies raised several questions about the
motivations and methods of the rating agency. Ambrose and Seward (1988) find
that the ratings of the A.M. Best Company perform as well as financial ratios in
distinguishing between solvent and insolvent insurers; neither one is a perfect
predictor of insolvency. Ambrose and Carroll (1994) analyse the effectiveness of
Best’s recommendations into a life insurer insolvency model. Using the
recommendation in the year prior to insolvency as the predictor correctly
identifies over 90 percent of insolvent insurers but performs poorly in identifying
solvent insurers, These results imply that ratings below A or A+ do not
necessarily indicate a high probability of insolvency and that parties who rely on
these ratings may find that they provide insufficient advance warning of possible
financial distress. The financial variables and Insurance Regulatory Information
System (IRIS) ratios outperformed Best’s recommendations in distinguish
between the two groups in a logit model. However, combining all three types of
predictors into one model provided the most accurate classification of solvent and

insolvent life insurers.
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CHAPTER 111

Market discipline and insurance pricing

I11.1. Insurance as an imperfect tool of risk transfer

The theory relating to insurance pricing often regards insurance contracts as
transactions where policyholders exchange uncertain “prospects” with certain
anes at the cost of a premium paid to the insurer’'. Consequently, the theory of the
demand for insurance has been based on expected utility theory and an assumed
preference for certain losses over uncertain ones of the same expected
magnitude®’. At a more general level, bul still part of the demand-for-insurance-
as-demand-for-certainty theory, other studies have postulated that the demand for
insurance is by “risk averse” policyholders who use insurance to eliminate the risk
of loss®. According to the body of this theory, the amount of the insurance
premium is determined after an economic decision principle has been adopted by
each the insurer and policyholder. An opportunity exists for a mutually
advantageous insurance policy when the premium for the policy set by the insurer

18 less than the maximum amount thal the prospective policyholder is willing to

*' See, for instance, Borch (1974), Bihlmann (1970), Beard ef af. (1984) for further discussion.

2 E g, Friedman and Savage (1948), Arrow (1963),

B E.g, Arrow (1963), Pratt (1964), Mossin (1968), Borch (1974), Cook and Graham (1977),
Mayers and Smith (i1983). Schlesinger and Doherly (1985).



pay for insurance. The analysis is usually centred on the risk aversion argument,
which makes possible the existence of such a mutually advantageous insurance
policy. The main idea is that, since the ordinary policyholder is risk averse, he is
wilting to pay more than the expected loss in order to transfer his risk to the
insurer. This condition makes possible the stipulation of an insurance policy, since
the insurance premium required by the insurer is usually higher than the expected
loss, because of the loading. An implicit assumption underlying this approach is
that the policyholder deems that the insurer will be able to fulfil the obligations
contracted towards him, /.e., he believes that he is actually exchange an uncertain
payoff (the loss he will eventually suffer) for a certain one (the insurance
premium) and he is not facing any risk once he has taken out and paid for the

insurance contract. However, as pointed out by Kahane ef al.,

insurers are subfect to defanlt risk, and this risk (or ifs pereeption) may affect the

policyholders ™ response to a particular preminm (or loading factor) policy which is
54

proposed by the insurer”.
The aim of this Chapter is to reformulate the traditional theory of the demand and
supply for insurance by also taking into account the possibifity of the insurer’s
default, i.e., by dealing with insurance as an imperfect™ tool of risk transfer.
In order to reach this purpose the rest of this Chapter is subdivided into two main
sections. Section 111.2 reformulates the insurance pricing theory showing that the
policyholder’s risk aversion explains not only the desirability of an insurance
policy, even if it costs more than the expected value of losses, but also the
preference for insurance policies issued by insurers who exhibit a lower risk of
insolvency. The direct consequence of this approach is the acknowledgement that
not only the price but also the quality of the policy (/.e., the financial quality of its
issuer) is relevani for the policyholder, who, therefore, exhibits a trade-off
between price and quality: as the quality of the insurance policy decreases he will

be willing to buy it only at a lower premium. This way of representing insurance

1 See Kahane, Tapiero, Laureni (1989), p. 233.



demand implicitly assumes the existence of a product market discipline
mechanism as defined in the previous chapters and is also consistent with the
empirical evidence discussed in Chapter II.

Section TI1.3 aims at establishing a similar approach for the insurer’s pricing
approach, trying to find out a steady relationship between the optimum premium

charged by the insurer and its financial quality,

I11.2. The policyholder’s behaviour: a formal representation

JIL.2.1. The standard approach

Under the simplest form, conventional expected utility theory assumes that an
individual’s utility, », is a function of disposable wealth, w. Of course this
assumption can be applied to the case of a policyholder. So, let’s assume that the
policyholder faces a possible loss due to random events that may damage his
property. The distribution of the random loss £ is assumed to be known (E[L] and
o are, respectively, its expected value and standard deviation). The policyholder
could purchase full insurance coverage paying the premium P to the insurer, who
will assume the random financial loss.

The policyholder must decide whether assuming the risk himself or transferring it
to the insurer in exchange for the insurance premium, If the current wealth is w,

the hwo solutions exhibit these utility values:

E[n(wg — L)] = expected utility of not buying insurance

1(wo — P) = utility of buying insurance.

* The “imperfect® nature of insurance arises since — de faclo — the policyholders do not
completely climinaic the risk they face, bul rather they transform il info a different one, the credil
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The policyholder’s decision depends on the extent of P and on his preferences.
Assuming that the premium P is actuarially fair, ie., P = E[L], and the

policyholder exhibits a von Neumann-Morgenstern utility function n(w)*®, with

2
ﬁ:>0 and o
7 ot

<0, the Jensen’s inequality can be applied®”. Tt follows that

Elu(wo — L)] < u(wo — E[L]). (T 1.1)

(IT1.1.1) means that if the policyholder can choose between a random payoff
(whose randomness stems from the risk L) and a fixed amount equal to its
expectation, he will prefer the latter, i.e., the policyholders would increase his
utility if he could transfer his risk to the insurer in exchange for the actuarially fair
insurance premium’. (I11.1.1) brings also to the definition of the insurance
premium, say PP’ which makes the policyholder indifferent between assuming
the risk himself or transferring it ta the insurer. PP " is the premium which satisfies

the following condition:
E[u(wg — L)] = u(owg — PP). (IN.1.2)
Combining (I.2.1) and (1.2.2) we obtain:

1wy — PP < u(bwp — E[L]). (TI0.1.3)

risk,

* Sce von Ncumann, Morgensiern (1953). For a systematic survey on the von Neumann-
ivorgenstern expecled ufility representation, sece Machina (1987).

" The Jensen’s inequalily siates that for a rancdom variable Z and a twice differentiable function
n(), with #(-y>0 and #u(-)"<0,

E[u(L)] < u(E[L]}
The economic implication of this inequality is (hat agenls who exhibit ulility fumetions «(:} wilh

u(-y and u(:)’, ic., risk-averse ageni, will cvaluate an uncerinin payoff al a price less than ils
expected vahe,
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Since #(w) is an increasing function, (T11.1.3) implies that wo — PP’ < wy — E[L], or
PP’ > E[L], or that a risk-averse policyholder is willing to pay an amount greater
than the expected loss to insure a risk.

PP’ is the maximal premium the policyholder is willing to pay to acquire a full
insurance coverage for his risk. PP’ defines the policyholder’s certainty
equivaleni for that risk, The difference between the certainty equivalent and the
expected value of the uncertain payoff is a measure of its risk premium®

Denoting the risk premium as RP, the following relations hold:
RP =P - E[L]
and
PP'=E[L]+RP (TIL.2.1)

where PP° = policyholder’s certainty equivalent (i.e., the largest insurance
premium the policyholder would be willing to pay), E[L] = expected losses (as
valued by the policyholder), and RP? = risk premium required by the policyholder.

Having defined the notion of risk premium, (II1.1.2) can be extended as follows
E[#(wy — L)] = 1(wo — PPy = u(wo — E[L] - RP). (T1.1.4)
These concepts are illustrated in Figure TT1.1.

The argurent above (summarised by (111.2.1)) shows that the maximum insurance
premium that an individual is willing to pay depends on two variables: (1) the
losses that the individual expects to incur due fo the risk he is going to transfer to
the insurer and (2) the risk premium that the individual is willing to pay because

of the substitution of a uncertain loss with a certain one (the insurance premium).

* The difference berween the fime when the premium is paid and the time when losses (and
repayments from the insurer) occur is omitied, If this ciffercnce was taken inlo account, the
sgpcclcd losses should be discounted, in order Lo equalise sums evaluated at the same lime,

* See Danthine, Donaldson (2002), pp. 47-50.
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Attention can be drawn on the fact that PP’ depends on both the objective
characieristics of the risk ceded (as valued by the policyholder), thal affect E[L]
and (through ) RP and the subjective policyholder’s preferences (i.e., his utility
function), that determine (according to his risk-aversion} RP., i.e., provided that
the objective characteristics of the risk are equal, the higher the policyholder’s

risk-aversion, the higher the value of RP®,

Figure I11.1
Certainty equivalent and risk preminm: an illustration
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The relationship between RP and the individual’s risk aversion can be easily

shown when the risk faced by the individual-investor is a speculative one®', Tn the

“ Therefore, for a risk-nentrsl policyholder. RP would be equal to zero and the PP = E|L] wonld
hold.

! See, for instance Elion. Gruber {1995}, pp. 226-228, Danthine Donaldson (2002). pp. 48-49,
Beltraui (2000), p. 23, where (he relalionship is shown cxpanding the cxpression of the
individval’s wiility finclion in the point w+Z in a Taylor series around w, where w is the
individual’s wealth and z is a fair gamble with mean 0 and variance &2, The lottowing result is
derived;

RP= la‘% AN lJ%/IRA(W).
2 womyl o2
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case of a pure risk, stemming from an uncertain loss L, the assumption of an
exponential utility function and a normal distribution for L% allows to derive a
similar relationship.

The exponential utility function, w(w)=-e™™, with >0, has the following
relevant features. Since #'(w)=ge™ >0 and #"(w)=—-a’e™ <0, it represents

the utility function for a “regular” risk averse individual, with constant absolute

risk aversion, ARA(w) =q > 0. Moreover, ceftainty equivalents do not depend on

Ifi3

the wealth of the individual™. This statement can be verified by substituting the

exponential utility function into (II1.1.2), that is:
— grale-PP) E[_e-f!("'—LJ] :
which gives:
™" =M, (@),
and so:

_InM, (@)
=

PP’

where M, («) is the moment generating function of L

7. ~N(z,a}), the following conditions hold:

E[L]=4#,

where ARA(r) is Lhe absolule risk aversion measure, as proposed by Prait (1964) and Arrow
(19635).

2 The assumplion of a normal distribution for L is obviously a strong one, bul it helps to make the
derivation of the final resuli quifc casy.

 Diher features of (he exponential utility function can be found in Gerber, Pafumi (1998), pp. 75-
79.

# This resnlt descends casily since for an exponcniial utility function the following equality

E[-e™|=-E[-¢"®]=-M, () holds.
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Therefore the following expressions for PP and RP can be obtained:

1
a
Jrerat—

Inf e
oM (@)
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PP’

—uvror’
2

RP = PP'-Ell] = g+ 0* & -y = 02 % = ot ARAW).

The expression for RP shows both the dependence of 2P on o and the relationship
between the risk premium and the policyholder’s risk aversion. For a given
expected value E[L], the higher the policyholder’s risk aversion, the higher the

maximum amount the policyholder would be willing to pay to avoid the risk, PP".

111.2.2. The credil risk based approach. an introduction

(I10.2.1) neglects a relevant element: the credit risk incurred by the policyholder.
In point of fact, the insurance policy does not transform an uncertain loss in a
certain one, but it transforms an uncertain loss in an uncertain loss of different
kind. The uncertainty does not depend (solely) on the specific risk underlying the
insurance policy, but also on the default risk of the insurer®™. As pointed out by

Sommer,

the value of an insurance policy to the policyholders is clearly dependent upon

weather the insurer is solvent when the policyholders make a claim. Thus., it seems

% 11 could be said that, in some circumstances, the defanlt risk of the insurer is closely linked up to
the specific risk underlying Ihe insurance policy. That could especially be 1he case of reinsurance,

42



desirable that a valuation model! for inshrance incorporate firm defaull risk inio

the pricing of instrance™,
Moreover, according to Phillips, Cummins and Allen,

in a competitive markel with complete information, policyholders will take this
limited liability position into account in deciding how much they are willing to pay

: 7
Jar the insurance contracl® .

Following the terminology proposed by Johnson and Stulz (1987), insurance
contracts can be considered vulerable contracts, since their performance depends
on the ability of the insurer to make the promised payment.

Hence it not reaily correct to compare PP with the insurance premium charged by
the insurer, since they are not totally homogeneous. The standard approach
implicitly assumes that claims will always be paid, i.e., that the probability of
insurer’s default is zero, while in real-world insurance markets, insurers can
become insolvent, resulting in non-payment o partial payments of claims®. In
other words, by paying the insurance premium, the policyholder would not
eliminate any risk, but he would expose himself to the risk non-payment or partial
payments of claims in the events of a loss on the insured risk and a total or partial
default of the insurer, The insurance premium should be compared with another
kind of certain equivalent which accounts also for the chance of the insurer’s
default.

In order to obtain this new certainty equivalent, one can assume that 27" is held as
an uncertain amount and thus it is converted into a “true” certainty equivalent first
by assessing its expected and, since policyholders are probably averse also
lowards the default risk of the insurer, and then by deducting a premium that
accounts for this kind of risk.

In order to comprise this remark, (I11.2.1) should become:

6 See Sommer (1996), p. 502.
% See Phillips, Cummins, Allen (1998), p. 604,
% CL.. for instance, Cummiins, Doherty, Lo (2002).
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PP =E[L]+ RP — (E[UL] + DRP) (11.3.1)
where:

«  PPisthe new® policyholder’s certainty equivalent;
«  E[UL] = expected uncovered losses (as valued hy the policyholder)™;
«  DRP = risk premium required by the policyholder as regards to the risk of

default of the insurer.

DPR accounts for the fact that a risk averse individual will not undertake a risk (in
this case: the default risk of the insurer) uniess he gets a premium higher than the
expected loss. Tt is quite reasonable that DPR is linked to PR. Particularly, it can
be thought that a policyholder who exhibits a high PR will also require a high
DPR. Anyway, the actual nature of this link lies outside the aim of this analysis,
therefore only a couple of remarks will be made to account for the relationship
between PR and DPR,

Now, PP depends not only on the objective characteristics of the risk ceded (as
valued by the policyholder) and on subjective policyholder’s preferences, but also
on the characteristics of the insurer. In fact, as the insurer’s credit risk (as
perceived by the policyholder) increases, the value of (E[IJI.) + DPR) increases
and therefore the value of PP decreases. This approach to the evaluation of the
policyholder’s certainty equivalent can be defined as a credil risk hased approach.
The effects of default risk on the demand for insurance have been incorporated
into the insurance-pricing decision in many works, such as those of Doherty and
Garven (1986), Johnson and Stulz (1987), Doherty (1989), Butsic (1994), Phillips,
Cummins, Allen (1998), Cummins, Sommer (1996), Sommer (1996), Cummins,
Danzon (1997), Cummins (1992), Babbel (1998), Downs, Sommer (1999),
Cummins (2000), Girard (2002), Cummins, Nini (2002), Babbel, Gold, Mernl!
(2002), Cummins, Phillips (2000) and have been directly considered in the works
of Tapiero ef al. (1986), Doherty and Schlesinger (1990), and Schlesinger (2000).

® The word “new” refers that PP is derived differently from (he way PP’ has been defined and
derivet,
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111.2.3. A comparison between the two approaches

In a world as described by (II1.2.1), there will be only one certainty equivalent
(PP") for each policyholder, while in a world as described by (II1.3.1), the number
of certainty equivalents (PP) for each policyholder will be equal to the number of
the insurers that offer an insurance policy for the policyholder’s specific risk.

In point of fact, using the subscript p to indicate the policyholder and the subscript
i to indicate the insurer (with p=1,2, .., P,and i=1,2, ..., ), (ML.2.1} and

(T01.3.1) can be rewritten as follows:

PP, =E,[1,] + RP, (I1.2.2)
PPp;i=EplLp] + RPy — (B[ UL + DRPp,) (I1.3.2)

where the subscript p in correspondence of the E[+] operator means that those
expectations are subjectively formulated by the p-th policyholder.

The main implication of the way to express the policyholder’s certainty equivalent
represented by (I11.3.2) lies in the policyholder’s decisional behaviour,

According to the standard approach, see (T11.2.2), the policyholder’s decision
about the insurance purchasing”’ would rely on a simple and restrained
information set, The policyholder’s decisional behaviour can be summarised as

follows:

The p-th policyholder buys the policy issued by the i™-th insurer
if:

]Pp_,’* = min {]PPJ} W’ithj cdcl

*® E[UL] accounts for the probability of both a loss on the underlying risk and a total or partial
defaull of the insurer.

" The policyholder's decision about the insurance purchasing consisis of two (nol necessarily
separate) decisions: whether buying an insirance policy or not and, if yes, which is the most
convenien! policy.



where 7P, is the insurance premium fixed by the j-th insurer to
cover the p-th policyholder’s risk, T is ihe set of all the insurers
that offer a policy to cover the p-th policyholder’s risk and [ is

the subset of T such that /P, < PP,

In this case the policyholder’s decisional problem would be solved on the hasis of

the following information:

« the Jinsurance premiums (/7,,) set by the / insurers;
- the expected losses (Ep[L,]);

- the risk premium (RF”p).

On the contrary, according to the credit risk based approach, see (111.3.2), the
policyholder’s decision about the insurance purchasing should rely on the

following wider and more complex information set:

- the 7 insurance premiums (/P,,) set by the / insurers;
« the [ expected uncovered losses (E,{ {/L]);

« the expected losses (E,[Lp]):

« the risk premium (RFP,);

« the 7 default risk premiums (DRP, ).

Moreover, the way this information is used is much more complex and implies a
deeper specification of the policyholder’s preferences, as it will be explained
below.

(T11.2.2) and (T11.3.2) differ (a part from the mathematics) because a decisional
behaviour based on (I11.3.2) implies the evaluation of the insurer’s
creditworthiness, whereas a decisional behaviour based on (111.2.2) implies only
the evaluation of the specific risk underlying the policy and the individual risk
aversion.

The policyholder’s certainty equivalent PP’ changes according to the individual’s

characteristics (regarding both the risk he is transferring and his preferences). The
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policyholder’s certainty equivalent PP, instead, may change not only according to
the individual’s characteristics, but also according 1o the insurers’
characteristics’>.

Given (T11.2.2), (T11.3.2) could be expressed as follows:
PPui= PP, — (E /L] + DRPp,) (111.3.3)
and, since (E;[UL] + DRP, ) 2 0, it will he PP, < PPy,

The comparison between (T11.2.2) and (111.3.2) requires further considerations.
One of them concerns the meaning of E,[I/L;]. E,[{/L] is the policyholdei’s
evaluation regarding the /-th insurer’s default™. Tt therefore depends on the i-th
insurer’s reliability, which depends, in turn, on the /-th insurer’s riskiness. This

amount corresponds to Butsic’s definition of expected policyholder deficit:

a reasonable measure of insolvency risk Is the expecied value of the difference
hetween the amount the insurer is obligated to pay to the claimant and the actual

amount paid by the insurer. We will call this difference the policyholder deficit™,

In addition, Butsic shows that this value is equivalent to a put option held by the
insurer’s owners. In effect, because liabilities may exceed the insurer’s assets, its
policyholders have given the insurer’s owners the opfion to abandon full payment
of claims.

In the option view of the firm, the value of the policyholders’ claim on the firm is
equal to the present value of losses minus the value of the insolvency put option™.
The insolvency put option is the expected loss to policyholders due to the
possibility that the firm will default.

It is clear that the value of this put option attributable to a single insurance policy

depends on the features of the policy itself, in other words, different insurance

2 ‘Il higher (he insurer's risk of default, the lower the policyholder’s insurance ceriainty

cquivalent PP,

" More exaclly the estimated losses depend on the probability of default of the firm, the loss rate
"vcn defanlt and the exposure at default.

“ See Butsic (1994), p, 660,
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policies will exhibit different values of their insolvency put option, depending on
both (1) the marginal contribution of the ceded risk to the insurer’s overall risk,
and (2) the assumption about the priority in bankrupicy of the various policies.

As far as the first aspect is concerned, it is clear that the ceded risk can affect the
term o of the insolvency put. The greater the relative weight of the ceded risk, the
greater the impact, through @, on the insolvency put.

As far as the second aspect is concerned, following Phillips, Cummins and Allen,
it can be assumed that policyholders divide the assets of an insolvent insurer
according to an equal priority rule which divides the assets of the firm among the
policyholders according to the value of the liability claims (Lp) they hold against

L
) 76 . . . . —
the firm™. Therefore, the p-th policyholder will receive a proportion w, =-—

TL

prd

P

r

of the total assets of the firm in the event of default. Using the equal priority rule,

the value of the policyholder’s insolvency put option is

PPut ,, =w, PPut, (T11.4)

where:

«  PPuty, is the i-th insurer’s insolvency put option attributable to the p-th

policyholder;
L
_ P
- wLF = :
LP
7=l

«  PPut, is the i-th insurer’s overall insolvency put option, defined as the value

Put(A,L,r,z,0) of (A1) in Appendix””.

Having defined E,[U/L;] as PPuly,, (I11.3.3) becomes:

3 CF. Appendix for further discussion.
™ Phillips, Cummins, Allen ( 1993), p. 603, make this assumpiion in order to allocale the cost of
the insolvency pul opiion to the different lines of business,
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PP,,= PPy~ (PPiilp, + DRP,), (IT1.3.4)

I11.2.4. The credit risk based approach: some specifications

According to (T11.3.4), the policyholder is willing to pay more to transfer a certain
risk to a less risky insurer. (II1.3.4) expresses, to a certain extent, the
policyholder’s preferences, since it depends on both PP’ and DRP,; which
depend in turn, as poinled out above, on the policyholder’s preferences.
Moreover, (I11.3.4) defines a sort of boundary for the insurance policies that the
policyholder is willing to buy, If the /-th insurer offered a policy with a premium
IP,; such that /P,; < PPy, the policyholder would increase his utility by
subscribing it”. Therefore, (I11.3.4) defines the set of all the policies (represented
as a pair PPuty,;, PP,;) that the policyholder would be willing to buy. Let’s name
it the “acceptable ser” for the p-th policyholder.

It is clear that policies with PP,; < 0 ar with PPut,; < 0 are meaningless. Hence
the acceptable sct is expressed by (I11.3.4), under the conditions PP,, > 0 and
PPuly;i 2 0.

The acceptable set can be represented graphically in a diagram PPufy,;, PPy, To

this end some specifications regarding DRP,, are needed.

Example A
One of the possible ways to specify DRP,, is to assume it as a multiple of PPuty,,
ie.,, DRPp, = Bp PPuiy,, where f, is a positive constant. In this case (I11.3.4)

becomes (see Figure I11.2):

7 Obviously, PPut, is the value of the insolvency option afler the p-th policyholder’s risk has been
transferred (o the -l insurcr,

** A clarification regarding the notion is nceded: PP and PPuf are, respectively, (he insurance
premium and the insolvency option preminm as evaluated by the policyholder, while /P and IPur
are the corresponding values as fixed, or evalualed, by the ingurer. The different notation allows Lo
take into account any difference in the way these values are estimaled by the policyhalder and (he
insurer.
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PPp;= PPy~ (1+ fp) PPuty, (TI.3.4A)

Figure [1.2

The acceplable set of insurance policies for a policvholder
averse lowards the insurer's defaull risk
(constant risk aversion)

PP

PP

PP/(I48) PP PPut

The meaning of this specification is clear: the higher the insolvency option, the
higher the premium the policyholder will ask to undertake that risk. In this case f,
can be assumed as a parameter which summarises the policyholder aversion
towards the insurer’s default risk. A risk neutral policyholder (more precisely: a
policyholder neutral towards the insurer’s default risk) will exhibit a risk
parameter fi, = 0 (see Figure IT1.3).

Since (111.3.4A) depends on the policyholders’ risk aversion, two policyholders
(denoted as policyholder a and policyholder b in the Figure 111.4) exposed to the
same risk (with the same values E,[L] and o) will exhibit a different boundary
(TI1.3.4A) if they have different degrees of risk aversion. Particularly, if DRP,,
and RP, are assumed to be positively correlated, the higher the risk aversion (as
policyholder a), the higher the value of the intercept PP, and the higher the siope
of (I11.3.4A). On the contrary, the lower the risk aversion (as policyholder 4}, the

lower the value of the intercept PP, and the lower the slope of (TI1.3.4A).
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Figure 1113
The acceptable set of insurance policies for a policyholder nentral

fowards the insurer's default risk
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Figure T11.4

The acceplabie set of insurance policies for two policyholders which
exhibit different aversion towards the insnrer’s defanlf risk
(constant risk aversion)
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If the correlation between DRP,, and RP, holds, it is clear that the policyholder’s
risk aversion affects the set of the admissible policies in two different ways: a
larger risk aversion tends to enlarge the set of the policies issued by low risk
insurers and restrict the set of the palicies issued by high risk insurers.

Resuming the previous example of the policyholder with an exponential utility
function and facing a normally distributed uncertain loss, L, the default risk
parameter ff, can be assumed fo be equal to a multiple £, (/;>0) of the absolute risk

aversion oy, that is fi, = /0. In this case (T11.3.4A) becomes
PP, = 22r (144 PPut (T11.3.4A.1)
i S +O T—(+ S0 )PPl 11.3.4A.

According to this view, the policyholder’s risk aversion is a complex issue, since
it affects two different aspects: the aversion towards the uncertainly stemming
from the specific risk underlying the insurance policy and the aversion towards
uncertainty stemming from the probability of the insurer’s default. Obviously,
each individual will have his own way to combine these two aspects. This way
reflects and expresses the policyholder’s utility function and therefore his

preferences. Indeed, this result is consistent with Schlesinger’s following remark:

It also is not difficult to show that, in contrast to the case with no defanit risk, an
increase in risk aversion will not necessarily lead to an increase in the level of
insurance coverage. Although a more risk-averse individual would value the
additional insurance coverage absent any defanlt risk, higher risk aversion also
makes the individual fear the worst-case ouicome {a loss and an insolvent insurer)

even more’.

Example B
Clearly, DRP; = fls PPuty, is just one of the possible ways to specify DRFP,,. Tt

assumes that the reduction of the premium asked by the policyholder following an




increase in PPuip, is independent of its initial value™. In effect, the slope of
(I10.3.4A), —(144,), is constant, since (IT1.3.4A) is the equation of a line,

Another possible way to specify DRP,,; could be to assume thal the reduction of
the premium asked by the policyholder following an increase in PPuf,; depends
on the value of PPut,, itself. 1t is sensible to assume that the higher the value of
PPut,,, the higher the reduction of the premium asked by the policyholder (as

depicted in Figure T11.5).

Figure TI1.5

The acceptable sei of insurance policies for a policyholder
averse towards the insurer’s defanlt risk
fincreasing risk aversion)

PP

PP

Acceptable
set

PP Pl

One possible specification for PP, which satisfies this condition could be the

following

PP,;= PP+ y, PPty + 0, PPuty, (TH.3.4B)

where y, <0 and 0, <-1%',

™ See Schiesinger (2000), p. 145.

%0 I.e, the reduction is always (1+ f,) times the increase in PPuty,.

*! The reslirictions over y, and &, cause (T11.3.4B) [o represent the cquation of a parabola passing
through the point (0, PP) and laying below the equation PP, = PP, — PPui,,. The latler



¥ and @, are negatively linked to PP’,, that is if PP, increases (decreases) yp and
0, decrease (increase)'’. If the policyholder has an exponential utility function,
one can assume that his absolute risk aversion parameter, a,, is negalively related
to/with y, and/or Op, i.e., DRP,, is positively linked to a RP,.

Again, since (IT1.3.4B) depends on the policyholders’ risk aversion, two
policyholders (denoted as paolicyholder a and policyholder b in the Figure II1.6)
exposed to the same risk (with the same values E,[L] and o) will exhibit a
different boundary (I11.3.4B) if they have different degrees of risk aversion.
Particularly, if DRP,, and RP, are assumed to be posilively correlated, the higher
the risk aversion (as the policyholder a), the higher the value of the intercept PP,
and the higher the slope of (IT1.3.4B). On the contrary, the lower the risk aversion
(as the policyholider 5), the lower the value of the intercept PP," and the lower the
slope of (I11.3.4B).

Figure [11.6

The aceeptable set of insurance policies for iwo policyholders which
exhibit different aversions towards the insurer’s default risk
fincreasing risk aversion)

e

P,

P,

", PP

restriction is needed (o oblain an accepiable sel consistent wilh the hypothesis of the
policyholders® aversion towards the insurer’s default risk.

2 The way yp and A, react to PP, can be very different according o the individual’s
characteristics. One can assume (hal variations of PP, bring about changes only in y,. ar only in
@ 0T both,



It can be noted that if policyholders had the same risk, i.e., if all policyholders
exhibit the same value of Ey[L] and o, the previous analysis could be carried out
by measuring on the vertical axis just the risk premium RP, instead of PPy, In
fact the values of PPy, pointed out in the previous analysis do not refiect only the
differences in risk aversion, but also any difference in the expected value of the
loss.

The definition (II1.3.4) deserves a further explanation. (TT1.3.4) is the set of the
points (i.e., the set of the pairs PPuf,,, PP,;) where the p-th policyholder is
indifferent between incurring a risk with expected loss E,{L] and standard
deviation & or buying an insurance policy from the /-th insurer (which exhibits a
certain default risk), paying a premium PP,,. It means that each of the points of
(T11.3.4) exhibits the same utility, hence (T11.3.4) is an indifference curve.

On the contrary, any point below (II1.3.4) corresponds to a policy which would
increase the policyholder’s utility. Let’s consider, for instance, the point with
coordinates (0, PP, — £), where £ is a small positive amount and let’s compare it
with any point on (I1.3.4). If the policyholder could buy such a policy, he would
be better off. In fact he prefers it to the point with coordinates (0, PP ;) which
belongs to (T11.3.4), since he will be exposed to the same default risk (they have
the same value of PPuf), but he will pay less. Moreover, according to his
preferences, the policyholder would be indifferent between this policy and some
others which imply certain degrees of default risk, but are adequately cheaper. If
the kind of relationship which makes the policyholder indifferent between a
policy with a zero default risk and risk ones was always the same, the indifference
curves would exhibit the same shape (as depicted in Figure [I1.7). Finally, the
lower the indifference curve the higher the corresponding policyholder’s utility,
with the “bliss point” laying where both PPut,, and PP,; are equal to zero (such a

policy would be sold free and its issuer would not exhibit any default risk).

Having defined the policyholder’s indifference curves, the policyholder’s

decisional problem can be summarised as follows.

wh
(7]



The p-th policyholder buys the policy issued by the i -th insurer
if:

PPpix —IPpis=max {PP,;— P} withje J 1

where /P, is the insurance premium fixed by the j-th insurer to
cover the p-th policyholder’s risk, PP, is the p-th
policyholder’s certainty equivalent corresponding to the j-th
insurer, I is the set of all the insurers that offer a policy to cover
the p-th policyholder’s risk and I is the subset of T such that:

IPp < PP o— (PPuty; + DRPy )
(i.e., the premiums charged by the insurers belong to the

admissible set).

Figure ITL7

The indifference curves for a policyholder which exhibit
aversion fowards the insurer's defanll risk
(increasing risk aversion)

PP

PP

PP

In other words, it could be thought that, given some insurance policies (belonging

to the acceptable set), a policyholder whose preferences are defined according to
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(I11.3.4), will select the one that exhibits the greatest difference between the
premium charged by the insurer (/P;,) and the policyholder’s certainty equivalent
(PP,,) corresponding to that policy’s insolvency option, PPuly,. Tn a sense, the
policyholder’s certainty equivalent corresponding to each policy’s insolvency
option, PPuf,;, represents a more complete and correct®™ definition of certainty
equivalent, hence a comparison between the differences PP, — IPp; is consistent,
since it is nothing else than a comparison between certain values or certainty
equivalents. Figure TT.8 shows this argument in the case of a selection between
two insurance policies, @ and b. In this case, policy b is preferred since it implies a

price-insolvency risk mix better lined up with the policyholder’s preferences.

Figure II1.8

The policyholder's decisional behavionr
FP

PPut, PPuiy PPur

The main indications which can be drawn from the previous analysis are the

following;

¥ In fact it takes into account nof only the uncertainty related to the underlying risk bul also the
uncertainty related to the insurer’s default risk.



1) a negative relationship exists between the insurers’ default risk and the
premium that the policyholder will be willing to pay for their insurance
coverage commitments™;

2) the higher the policyholder’s risk aversion, the more emphasised is this
relationship;

3) each policyholder exhibits a maximum value for the insurer’ s default risk he
is willing to assume by underwriting the policy he has issued;

4} the higher the policyholder’s risk aversion, the lower Lhis maximum value;

5) the higher the palicyholder’s risk aversion, the higher the premium he will be
willing to pay for a default risk free insurance policy and the lower the

premium he will be willing to pay for a risky insurance policy.

Some of these indications can be directly used to try to develop a more complete
theory of insurance demand. Summing up, insurance demand depends, negatively,
on two elements: the premium charged by the insurer and his default nsk or
“financial quality”.

This definition of insurance demand is subject to the obvious condition that the
policyholder is able to evaluate the insurer’s default risk. On the contrary, where
this condition did not hold, the demand for insurance would depend only on the
premium charged by the insurer and competition between insurers would be
played with regard only to the price. In a world of well-informed risk averse
policyholders, a boundary for the insurer’s default risk would exist in addition to a
boundary for the premium. Consequently, the insurers would be aimed by the
purpose of offering an insurance policy that satisfies the policyholders’

preferences.

™ This resull is consistent with the observation suggesicd by Kahane, Tapicro, Laurent (1989), p.
234, According to them:;

The insureds ave subject 1o conflicting interesis: while they are intevested i the stability of their
fuswrer, they are less happy ahout the higher loading factor and higher preminms that this stability
implies,

This result is also consistent with [he empirical evidence ciled in Chapier IT.




IIL3. The insurer’s behaviour

A further stage of the analysis requires a specification of the insurer’s behaviour
and particularly the way he sets his insurance premiums, 7P,;.

Obviously, the following general condition must hold:

]Pp.lEEI[Lp] (THSI)
that is: the insurer can not charge a premium lower than the expected loss on the

insurance policy. The difference between /P,, and E,[L,] is called Loading, i.e..
IPpi=E[Lp] + Loading,;. (111.5.2)

Since EifL,] is unequivocally defined according to the insurer’s evaluation of the
policyholder’s loss distribution, the most difficult part in the premium’s
evaluation is the definition of Loading’s determinants. Actually, Loading can be
decomposed into two components: one accounts for the expenses of doing
business and the other depends on the insurer’s risk exposure. Naming these

components, respectively, Loading(E),,;. and Loading(R),,, (T11.5.2) becomes:
1Py = E{[Lp] + Loading(E)p, + Loading(R)p,. (T11.5.3)

In fact, the insurance premium is usually expressed as the sum of the following
elements: pure premium, expenses of doing business and risk charge®™ .

The pure premium is the average amount of loss, and hence is equal to E[L,).

The expenses of doing business include commissions to agents or brokers, salaries
to employees, rental of building space or equipment, supplies, taxes, and so on.
Typically, expenses can be measured as a percentage of the pure premium, or as a
flat amount per contract. In those cases it will be, respectively, Loading(£),,, =
FE(Ly], where 0 </ < 1 and Loading(E),,, = L, where L is a fixed amount of

money. It is clear that Loading(F),; (i.e., I or L) depends on the cost structure of

® See, for instance, Hogg, Klugman (1984), pp. 34.



the insurer: the higher the expenses of doing business, the higher Loading(l). This
expense-driven component of Loading is not affected by the insurer’s risk
exposure.

The risk charge, Loading(R),,, is the payment to which the insurer is entitled for
exposing its surplus, and hence its equity holders, to risk fluctuations. All things
being equal, the risk charge increases when either the amount of equity to be
rewarded™ or the likelihood of the inadequacy of policyholders’ funds to meet the
insurer’s liabilities increases. According to the previous specification,
Loading(R),, depends basically on two variables, I (i.e., A/L;) and o, so that

(T11.5.3) can be rewritten as

IP,, = E[L, 1+ Loading(E) ,, + Loading(R,, Ry, ) 5, (111.5.4)

where the argument R, in Loading(R,,R,, ),, refers to the premium loading
set to cover the risk likelihood of an inadequacy of policyholders’ funds and the
argument R, refers to the premium loading set to reward the equity holders and

generate adequate profits.

It can be assumed that Loading(R),, = Loading(R,,R ) ,, depends on o; and

A/L; as follows:

oLoading(R
2(R) ., o0
oG,

i

and

BLoading(R) i

L)

*® Holding equily capital in an insurance company is costly due to regulatory costs, agency cosls
from unresolved owner-manager and owner-policyholder conflicts, the costs of adverse selection
and moral hazard in insurance underwriting and claims settlements, corporaic taxation and other
marke! frictions. For further discussion, see Cummins and Nini (1994).
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As the insurer’s risk parameter oy increases, il becomes less likely that the pure
premiums (increased by the earnings descending from the investment of the
premiums) will be able to meet the insurer’s liabilities, forcing the insurer to
oLoading(R) ,,
>0
oo

increase the loading, so

]
On the other hand, as the ratio 4/L;, increases as a result of an increase in surpfus
I, costs arising from using equity capital cushions also increase, so
ALoading(R) b

alA /L,)

As stated earlier, g, and A/L; are the two endogenous variables that affect the
value of the insolvency put, IPuf,,"". Since the put value varies inversely with the
asset-to-fiability ratio and directly with the risk parameter, the relationship
between the optimum premium charged by the insurer, /P, and the put value,
IPuty,, is not unambiguous, because it depends on the mix between gy and AL,
underlying a specific value of 7Put,,.

The only useful remark that can be made as regard the relationship between /P,
and /Puf,; concerns the likely path of /P,, as a result of a change in a; or 4/L,
(and, consequently, in 7Puiy)).

In order to discuss in depth this relationship, it could be useful to derive an
expression similar to (HI1.3.3). Splitting up the terms which depend on the
insurer’s default risk and those which do not depend on it and calling 7P, =
Ei[Lp] + Loading([2),, the term which does not depend on the risk of default of the

insurer, (II1.5.3) becomes:

[Ppi=1P's; + Loading(IPui),, (IM1.5.5)

% The notation IPut,;, insicad of PPut,; is used here to siress the fact that we refer to the
insofvency oplion as cvalnaled by the insurer (which may differ from the analogous aption il
cvaluated by (he policyholder).
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where Loading(IPuf),; is placed instead of Loading(R),, since this risk charge
depends on the two endogenous variables that affect the value of the insolvency
put.

This latter equivalence allows to rewrite (I11.5.4) as
IP,, = IP,; + Loading(IPut ., IPut ) , ;. (111.5.6)

However, 7P, does not define clearly [P,; when /Put,,; is worth zero. In fact, a
zero value for /Puf,, could be obtained with different mixes of g, and A/L;. For
instance, a zero /Puf,; could be achieved by increasing indefinitely the surplus
cushion /7 (and the ratio A/L;) or by decreasing the intrinsic riskiness o;. In these
two cases the corresponding value of 7P,, could not be the same, but /P,; would
probably be higher if zero 7Puf,; were achieved by increasing the surplus cushion
I, instead of by decreasing the intrinsic risk a.

According to this remark, it can be said that even if /P’,; does not depend on
[Puty;, it does not settle the intercept, which depends also on /Put,,. Let’s call this
intercept JP"y,. IP"y; depends on [Put,,, since its value varies according to the
mix of o; and A/L, that makes /Put,, equal to zero.

Summing up, each insurer exhibits its own /P",, which depends® on his specific
cost structure (which determines Loading(l),,) and also his specific combination
of oy and A/L.

As well as [P",;, the way /P,, changes further to an increase in 7Pnuty,, is not
unambiguous. Again, it depends on the source of the increase in /Pufp,. If IPuty,
increases because of an increase in o, /P, will increase, since the
oLoading(IPut,, , IPut ;) ,,

oo

>0 effect prevails. On the other hand, if 7Put,;

i
increases because of a decrease in £, (i.e., in A/L,), IP,; will decrease, since the

aLoadmg(lem fPut ,,)
a(4,/L;)

b

> 0 effect prevails (see Figure IT1.9%),

:z Apart from the characleristics of the risk insured, measured by Ej[L,].
The relationships between 7Puf, or fPutgy and TP depicled in Figure TI1.9 arc lincar, but they
contld exhibit more complicaled shapes. In ihis analysis some aspects of (hosc rclationships arc
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Figure TIL.9

The premium charged by the insurer as a function of the
determinanits of the insolvency aoption
Il

”,

”jl!

Py

Pt

The meaning of this remark is clear; given a value of IPut,,, the corresponding
value® of IP,, can not be determined without an accurate specification of the mix
of o; and A/L; which underlies 7Puf,;. Anyway, given a stating value of /Pul,,
(whatever path it comes from), the previous considerations allow to determine
how the value of /P,, should change as response to a change in o; or A/L, (see
Figure TI1. 10).

The meaning of (I11.5.6) deserves a further specification. One way to clarify the
meaning of (I11.5.6) could be the following: an insurer who fixed the premium
according to (II.5.6) would be covering the expenses and remunerating
adequately his production factors, since he would be getting from the
policyholders a premium large enough to cover the expenses and the risk he is

incurring and to remunerate the equity holders.

omiticd. For inslance, we do nol make allowance for the fact that (the amount of equity being
cqual) any change of the infrinsic riskiness, &, could actually affect {he cost of equity.
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Figure TI1.10

The path of the premium charged by the insurer as function of
the change in the determinanis of the insolvency apiion

P
P,
Il o decrcases
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‘\HZI:L increascs
1Py
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A premium higher than the value rising out of (T11.5.6) would grant a rent to the
insurer and, in a sense, the resulting extra profits would increase the insurer’s
solvency. On the contrary, a premium lower than the value rising out of (T11.5.6)
would deteriorate the insurer’s economic and financial equilibrium, since he
would find harder to meet the claim liabilities and/or remunerate adequately the
equity holders, and, as a direct consequence, the insurer’s solvency would
decrease. It is clear that any increase/decrease in the insurer’s solvency driven by
a higher/lower premium depends mainly on how generalised is the insurer’s
attitude to set the insurance premiums in that way’'.

Therefore (171.5.6) represents a sort of steady-state condition, that is a set of
combinations of risk levels and premiums that prevents any change in the default
risk of the insurer. In other words, for a given mix o*,-t and A;'/L,rt and the related
values le,,,,-' and IP,;" (i.e., respectively, the value of an insolvency put when o
= g; and A/L = A//L" and the value which satisfies (O15.6) when TPutp, =

IPmp,,"), (I1.5.6) explains how /P,; changes as a result of a change in o, or A/L;

™ According to (1.6.6).

? Je., if the insurer usually set preminms higher (han the values rising oul of (1.6.6) then it
riskiness could be thought. 1o decrease (at least in the long min). A similar conclusion could not be
inferred if (his way of seiting premiuns happened jnst sometimes.
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and how /Put,; changes as a result of a disequilibrium value of /P, (see Figure
OLI11).

Nevertheless, in practice, there could be circumstances where the premium is far
from the equilibrium premium and, indeed, disequilibria are by far more frequent.
In fact, if it is possible (i.e., if policyholders find it convenient), an insurer will act
in order to exploit as much as possible any rent opportunity, by charging a
premium higher than the value rising out of (I11.5.6). Similarly, an insurer could
find convenient to charge a premium lower than the value rising out of (IT1.5.6) if

it can help to attract new policyholders,

Figure TTL 11

The path of the preminm towards equilibrinm
P

I17P is higher
. Lhan fP*

P s lower
! thon /P

IPa* =fip*, AYLY) IPut
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CHAPTER IV

Insurers’ behaviour and supervisory

implications in a market discipline framework

IV.1. Introduction

The analysis developed in Chapter TII has a relevant implication for both the
insurers’ and supervisors’ behaviour,

As far as insurers are concerned, the main obvious implication is that competition
between insurers is played along two main dimensions: the final premium charged
and their financial quality. In other words, an insurer may attempt to gain a further
market demand by decreasing the premium charged and/or by improving his
financial quality as perceived by policyholders. This market-driven behaviour is
the ultimate effect of the product market discipline operating in the insurance
sector. The actual features of such a market discipline mechanism will be
described in Section IV 2. First, it will be assumed a full observability of insurers’
riskiness, and then some considerations about a more realistic condition of

opaqueness will be made.



Necessarily, Lthe extent to which market discipline works affects insurance
supervisory. As far as supervisory is concerned, a deeper analysis will be

developed in Section V.3,

IV.2. Some insights about the strategic interaction between

policyholders and insurers

The acknowledgement that the efficiency of a contract is diminished if it is
exposed to the firm’s default should have remarkable impact on the firm’s
behaviour. In such a case, the businesses of a firm that are significantly affectec
by changes in customer perception of the credit standing of the firm are described
as “credit-gsensitive™. Tnsurance is therefore a credit-sensitive activity.

In order to see how the acknowledgement of the credit-sensitive nature of the
insurance exerts influence on the insurer’s behaviour an analysis of the

policyholders and insurers strategic interaction is needed.

1V.2.1. Perfect transparency

As a starting point, one can assume an interaction restricted to the p-th
policyholder, whose acceptable set of policies is defined according to (111.3.4),
and the j-th insurer, who offers a policy which exhibits a certain risk 7Puf,,
(descending from a certain mix o; and A;/L;) corresponding 1o a certain
equilibrium premium /Pnt,, defined according to (I11.5.6). On the basis of
(111.3.4), the certainty equivalent PP,," for the p-th policyholder (corresponding to
the insolvency option ]Pi:!,,,,') can be easily derived. Evidently, we are also
assuming that PPut,, = IPul,,", meaning that policyholders can exactly evaluate
the insolvency option. Obviously it is a brave assumption and one of the next
purposes is to see the main implications which follow the relaxing of this

hypothesis.
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If the condition /P,;" < PP, held, the policyholder would be willing to buy the
policy and he will increase his utility as high as the difference PP, — /Py, . In
this case this difference would be a sort of surplus, entirely enjoyed by the

policyhoider.
Whichever premium P, the insurer set (provided that P, <IP < PPy, the

policyholder would be willing to buy the policy. In this case the surplus PP,,,;* -
IP,," would be allocated between the two parts. Hence the difference PPy, — 1P,

represent the policy’s allottable surplus (as represented in Figure TV.1).

Figure IV.1

The insurer’s equilihrium preniium and the policyholder's preferences
irrr

L .
} Allottable surplus
P |f-----

PPur* = IPm* = flag*, AYL*) {Put, PPut

The higher IP ., the higher the portion of the surplus assigned to the insurer and
the lower the portion allocated to the policyholder (see Figure TV.2),

Combining these remarks with the considerations concerning the equilibrium
premium set by the insurer, another indication can be drawn; a situation where the
insurer enjoys some of the allottable surplus could be beneficial to the
policyholder in the following way: a premium higher than the equilibrium
premium decreases the insurer's default risk, increasing, in turn, the

policyholder’s utility.

69




Figure TV.2

Insurer's and policyholder’s surplus

B re
LAl FETEE
’11 } Poligyholdar's surpins
P [r--
1 L } Insurer's surplus

I T -

PPut* = IPut* = f{o*, A%L*) IPut, PPut

This argument could be summarised as follows: if the policyholder is said to be
concerned not only with the (absolute) insurance premium but also with the
insurer’s insolvency, the effects of any increase in the premium charged by the
insurer are twofold: in fact a risk effect (7.e., the increase in utility which follows
the decrease of the insurer’s default risk driven by the higher premium) joins the
more common price effect (.e., the decrease in utility which follows any increase
in the premium). Obviously, the relative weight of those two effects depends on
either the shape of the policyholder’s utility function and the decrease/increase in
the insurer’s default risk which stems from a premium higher/lower than the
equilibrium premium. Indeed, this argument is also described by Kahane ef al.,

when they assert that

the defali risk becomes dependent on the premiums, in addition to other factors —
such as the insurer's capitalisation, the refurns on investments, and the
distribiiional properiies of the loss severity and fiequency. Therefore, a preminm
or loading factor policy must necessarily be a function of the policvholder's

reactions towards the probability of insurer’s default. In other words, the optimal
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preminm raie depends on the defemlt risk — which, in furn, depends on the preminm

rate itself”.

If the condition IP,,,,' > PP,,,; held, the policy would belong to the non acceptable
sef and the policyholder would not be willing to buy it. A sort of rationing of the
insurance policies would be at work, so that policies with a high premium or with
a high insurer’s default risk would not be subscribed. In such a case the insurer
would have lwo alternatives: (1) fixing a premium lower than PP,,_,' (and therefore
lower than /P,,,") or (2) carrying out a conduct directed towards a decrease of the
risk of default. The first alternative is clearly inconsistent (unless it s assumed that
the following relationship holds: a lower premium attracts a larger number of
policyholders, increases the size of the insurer’s portfolio of risk, decreasing his
actuarial risk and hence his default option), because it implies the insurer’ s
inability to remunerate adequately his production factors. The second alternative
may be performed in two different ways: either by decreasing the insurer’s
intrinsic riskiness, g;, or by increasing the surplus cushion, %; (and therefore the
ratio A/L,). In any case, the existence of an acceptable set depending also on the
insurer’s risk of default would [ead insurers to adopt risk-lowering measures. A
market discipline mechanism would be at work, through two possible effects: a
price effect and a quantity effect. The quaniity effect consists in the shifting in the
insurance demand towards more safe insurers, while the price effect is the
premium reduction asked by policyholders to compensate an insurer’s high risk of
default. The two effects are often related, since is the quantity effect which usually
prompts the price effect. The market discipline mechanism could cause the
insurer’s exit from the market if he was not in the position to reduce the premium.

As pointed out by Harrington (2004e), in a market discipline framework

deleriorafion in an insurer’s financial condition and an aftendan! increase in its
insolvency risk should reduce new and renewal business as policyholders gravitate

fo higher quality insurers.

(.)

2 Gee Kahane, Tapiero, Laurent ([989), p. 233.
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Holding prices fixed a reduction in the volume of coverage sold will reduce
revennes. Because higher insolvency risk lowers the prices thal risk-sensitive
policyholders are willing lo pay. the insurer’s average price per unit of coverage

will also decline, firther reducing revenues.
Moreover,

risk-sensitive demand encourages firms to commit capital ex ante io bond their
promises to pay claims and thus receive higher prices. The possible loss of
valuable repeat business amplifies that incentive and also disconrages ex post

tncreases in risk,

The market discipline effect would mainly lie in forcing the insurer to limit the
extent of his insolvency option. Any reduction in the value of the insolvency
option affects the insurer in two closely connected ways: (1) by increasing the
probability of offering an insurance policy belonging to the policyholder’s
acceptable sel; (2) by increasing the probability of exploiting any (higher) rent
opportunity.

The first effect can be easily explained: because the policyholder’s demand for an
insurance policy is negatively related both to the price and to the insurer’s
financial quality (as expressed by the insolvency option implicitly ceded by the
policyholders) any reduction of the insolvency option premium will increase the
probability that, other things being equal, the policyholder will be willing to buy
his policies.

The second effect requires a further specification: the maximum value of the
insurer’s rent is PPP,;* - IP,,,;*. In any case, this difference can not exceed the value
PPP_,,'. Given the shape of the acceptable set (negatively related to PPut,), it
follows that the lower PPui,;, the higher the probability to exploit a (higher) rent.
The market discipline effect would also lie in forcing the insurer to choose an
appropriate way to limit the extent of his insolvency option: while both a
reduction of o and an increase of £ concur to decrease /Pufy;, a reduction of o

enables also to reduce /P, increasing both the probability of offering an
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insurance policy belonging to the policyholder’s acceptable set the probability of
exploiting any (higher) rent opportunity.
From the insurer’s point of view the market discipline would force the insurer to

decrease his insolvency risk by decreasing his intrinsic riskiness.

The next step in the analysis of the strategic interaction between policyholders and
insurers is to assume the existence of many insurers, competing to serve the
policyholder. Let’s assume that two insurers (say g and A) offer an insurance
contract to the p-th policyholder. The two insurers could exhibit different
equilibrium premiums, IP,,.,,' and IP,,_;,', since Lhey could have, for instance,
different cost structures (hence different values of Loading(l7),,) or different risk

exposures (hence different values of Loading(IPut),,). The policyholder would

choose the policy issued by the i"-th insurer which maximises his utility, i.e., for
which the difference between the insurance premium sel by the insurer (7P, and
the corresponding pelicyholder’s certainty equivalent (PP,,) is as high as
possible.

Let’s assume that the equilibrium insurance premiums and the insolvency option
premiums of the two insurers are those depicted in Figure TV.3. If the insurers set
their respective equilibrium premiums, the policyholder’s demand would be
entirely captured by insurer A, In fact insurer b benefits from a competitive
advantage over insurer

The extent of this advantage depends not only on the insurers’ cost structures and
risk exposures, but also on the features of the policyholders’ preferences. Figure
V.4 shows how the competitive advantage changes if the policyholders’
preferences change as well even though the insurers are the same. In fact, in the
lefi-side diagram it is insurer » who exhibits a competitive advantage, while the
insurer @ enjoys a competitive advantage if policyholders’ preferences are like
those depicted in the right-side diagram.

Insurer & in Figure TV.3 could monetise its competitive advantage by increasing
the premium by an amount £, asking a premium 77 (=IPps’ + &) such that the

policyholder will continue to prefer it to insurer @. Tn this way insurer 4 would

enjoy the rent g,
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Figure TV.3
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Let’s assume now that the insurance offer is granted by two different insurers (say
¢ and ) who exhibit different equilibrium premiums, IPP,,,-* and IP,,,,;‘, 50 that

insurer ¢ enjoys a comparative advantage, as shown in Figure TV.5.

Figure TV.5
Compelition between insurers ¢ and d
P, PP
.
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L Pe
1Py

PPy, PPut 4 iPut, PPut

Apparently, this insurance market is not different from the one depicted in Figure
IV.3. However, a relevant difference concerning the possible reaction of the
“disadvantaged” insurer (respectively, insurer a and d) exists. Assuming the
insurers’ cost structure is given and not changeable, while insurer @ has only one
alternative to compete with insurer 5 (i.e., decreasing a,) insurer 4 has two
alternatives to compete with insurer ¢ (i.e., both decreasing oy or increasing
AdLa).

The two ways of affecting the value of the insolvency put (changing a; or A/L)
are quite different. Since o, depends on a,, op (i.e., the instantaneous standard
deviations of assets and liabilities) and p (i.e., the instantaneous correlation
coefficient between assets and liabilities), a decrease of o can be achieved by
improving the underwriting activities or stabilising the investment income or
through a closer matching between assets and liabilities,

On the contrary an increase of the A/L ratio is easier to obtain, since it requires

just an equity increase,
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Actually, the value of the insolvency put may be also affected by ceding the
liabilities to a reinsurer. In such a case Lhe reinsurer’s risk of default should be
taken into account to evaluate the policyholder’s final risk exposition. In any case
it is obvious that the [ower the risk of default of the reinsurer, the lower the
policyholder’s final risk exposition.

Therefore this way of defining the insurer’s strategies which affect risk seems
consistent with Merton’s classification of the ways to reduce default risk.
According to Merton there exist three different ways for an intermediary with
credit-sensitive activities to provide assurances against default risk to the

customers who hold its liabilities®:

1) hedging: the firm holds assets which have payouts that “match” those
promised on its contractual liabilities and it chooses a “transparent”
structure so that customers can easily verify that such a matching policy
is being followed;

2) insnring: the firm acquires guarantees of its customer liabilities from an
AAA-credit-rated private-sector or government third party. The
providing of such guarantees is a large financial-intermediation business,
which is itself quite credit sensitive;

3) building up capital cushions: the firm raises additional capital beyond
that required for the funding of the physical investments and working

capital needed to run the intermediary.

For an insurance firm, the hedging strategy is someway related to the insurer’s
Asset-Liability Management (ALM) strategy, affecting the parameter p; the
insuring strategy is related to the reinsurance program; and the building up capital

cushions strategy is obviously related to the decisions concerning the insurer’s

leverage.

® See Merton (1997), p. 4.
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IV.2.2. Opaqueness

The assumption underlying the previous arguments is that policyholders are able
to evaluate the true value of the insolvency option.

As pointed out in Chapter II, provided that policyholders are averse towards
insurers’ riskiness, two conditions must hold so that policyholders may be able to
evaluate insurers’ riskiness, i.e., in the framework suggested in Chapter IIT and
TV, insurer’s insolvency options: (1) there should be enough disclosure, and (2)
costs of monitoring should be low. Neither condition can be assumed to be
adequately satisfied.

As far as disclosure is concerned, many efforts have been done to improve
transparency in the insurance sector,

The Principles on Capital Adequacy and Solvency paper, written out by the
International Association of Insurance Supervisors, states that insurance

companies should be required to disclose relevant information to the public™,

In general, public disclosure of information regarding a company's solvency
position enhances policyholders’ and the market participanis’ ability fo exercise
discipline with respeci fo companies. Markei discipline is enhanced by
transparency of the solvency control level requiremenis and imposes sirong
incentives on insurers (o conduci their business i a safe, sound and efficient
manner. However, the sensitivity of the market to publicity regarding a company's
solvency posiiion shonld be considered when establishing  disclosure

reqm‘remen!sgs.

As far as costs of monitoring are concerned, it is difficult to assume that
policyholders are generaily able to evaluate easily insurer’s riskiness.
A note written out by the European Commission underlines that most of the

policyholders

™ Scc Tntcrmational Association of Insurance Supervisors (2002).
% CF. Tnternational Association of Tnsurance Supervisors {2003), p. 8.




wonld not be able 1o benefil from public disclosures in order to “monitor” their
insurance company. The following observation, which is iaken from the banking
document Basle Commitiee dociment from Sepfember 1998 "Enhancing bank
transparency”, can be applied io the insurance sector: "Also, public disclosure
may have limited effectiveness in relation to hanks with heavy reliance on retail
deposils, since retail depositors may lack the fraining fo monilor a bank's

condition via its public disclosure™™,

In a sense, policyholders can be assumed to be like bank depositors, facing
opaque institutions and incurring too high cost of monitoring (compared to their
stake in the bank),

As argued — anong others — by Dewatripont and Tirole (1994), if depositors could
effectively monitor their banks then this would limit socially suboptimal bank
behaviour. But monitoring is expensive and there are limits to information.
Moreover, bank debt is mainly hold by depositors who held only a small deposil
and who lack the incentives to perform efficient monitoring. Thus, depositors
need (o be represented by a regulator who can intervene on their behalf to correct
market failure.

Similarly, policyholders negotiating small value coverage may lack the incentives
to perform efficient monitoring.

However, in many lines of business the selection of the insurance companies is
not carried out directly by policyholders, but through the intervention of
intermediaries, typically insurance brokers.

They should be regarded as much more able (because much more informed or
much more skilled) than policyholders in evaluating the insurance firms’
riskiness. Brokers could act in order to decrease both the effect of opaqueness
and, under certain conditions, of the costs of monitoring. Assuming they act on
behalf of the policyholders, brokers should exhibit similar preferences. In a sense,
they could exhibit a greater aversion towards the insurers’ insolvency, because
they usually make substantial investments in relationships with their policyholder
clients. As a consequence, the more involved professional advisors are in insurers’

selection the more effective the markel discipline mechanism should be,

"% Europcan Commission (2001), p. 11.
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Moreover, since in many lines of business brokers are willing to negotiate only
with insurers who have a certain minimum rating, the prevailing market discipline
mechanism could work through quantity as the main signal. In other words,
insurers with high risk of insolvency could not find any room in the market,
whatever the price charged.

Similarly, when large risks are involved, it can be assumed that the market
discipline mechanism can works more effectively, since policyholders have a
greater stake in the insurer.

Finally, the costs of monitoring decreases (improving, in turn, the effectiveness of
the market discipline mechanism) where insurers’ ratings are easily available and
prove to predict adequately insurers’ insolvencies. Tn such a case, the rating would
act as a proxy variable for the insolvency option. Actually, ratings are not very
accurate predictors. As shown by Ambrose and Seward (1988), Ambrose and
Carroll (1994) and Pottier (1998), the predictive ability of ratings can be improved
if they are combined with other information, such as rating changes and financial
ratios. Consequently the cost of solvency monitoring depends on both the quantity
and quality of predictors variables used in insolvency prediction models and the
way this information is used, i.e., the parly who performs the insolvency risk
assessment.

In short, the market discipline mechanism should prove to be more efficient when:

» policyholders select insurers through skilled insurance advisers;
» risks to be insured are large;

« the predictive ability of ratings is high.

In any case, the hypothesis of perfect observability of the insolvency option is
really far from describing a real insurance market. As with all the financial
intermediaries, insurance firms exhibit little transparency towards their clients and
investors. The opacity of insurance companies relates mainly fo their liabilities,
Their actual nature, value and riskiness are difficult to appraise by an external

observer®’,

%7 See Ross (1989). p. 542:
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If PPuty, is not observable the previous representation of the policyholder’s and
insurer’s behaviour does not hold anymore.

Policyholders will select policies according solely to the price /P,;, therefore they
will look for coverages that exhibit the lowest price. Therefore, they could select,
premiums being equal, the policy offered by the riskiest insurer, achieving a lower
utility value then the one they could have achieved by negotiating, af the same
price, with a less risky insurer,

Unobservability of PPuty,; not only affects policyholders behaviour, addressing
them to the selection of the policy with a minimum /P,; but could also get
insurers themselves to became riskier in order to increase 7Puf,, and decrease
IP,,. Tn fact, the easiest way to do decrease /Py, is through a reduction of A/L,,
which increases /Pui,,.

The removal of the hypothesis of perfect observability of PPut,; could bring about
an incenfive for insurers to assume default risk and therefore makes the aggregate
leve!l of policyholders’ welfare worse. In addition, such an incentive could be
stronger for less efficient insurers (i.e., insurers with high Loading(l),), which
can ask adequately low prices only through a broad increase of their risk
exposition (since they have to compensate Loading(I£),).

While in a transparent context market forces succeeded in affecting insurance
companies’ behaviour, forcing them to reduce their risk exposition, information
asymmetries can lead to a market failure, because the higher risk exposition of
insurance companies, forced by the need of a price reduction, would transform

policyholders (i.e., risk-avoiders into unaware risk-takers).

Opaque institntions are those for which monitoring, honding, and control costs, i.e. ageney problems,
are most severe, Informafion is asmmetric between the participats and the institution, and the need
Jor conirol and contractial struetnres fo permit them lo fimction is so critical that they esseniially
defiuc these institutions. A depositor in an S&L. has almost no knowledge of the paviicular loos the
institutions is making. Are they local or wational, secured or not? Litlle of this is visible to the
pariicipant, The same is frie for the inswremer compmiy that invesis preminms prior fo paying claims

(...)
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IV.3. Implications for insurance supervision

IV.3.1. Perfect transparency

According to Cummins, in an economy where policyholders are assumed to have
complete information about the default risk of competing insurers and to choose a

company with a premium/default risk combination consistent with their tastes,

there is, of conrse, an inferaction between the funds initially put up by stockholders

and the value of the put; i .., the put value is affected by firm capital structure™.

In this framework the optimal amount of an insurer’s surplus depends on
palicyholders’ preferences regarding insurer’s riskiness.

Surplus becomes the easiest (but costly) tool that an insurer can use to maximise
the probability to meet policyholder’s preferences. Therefore, surplus acts as a
risk-based capital, since its optimal amount depends on both the market
preferences and the insurer’s intrinsic risk. It could be said that it is the market
discipline mechanism that correlates surplus to insurer’s intrinsic risk.

According to Harrington (20045), where a market discipline mechanism works
effectively, stringent risk-based capital requirements could turn to be ineffective.
In fact, those requirements could affect the insurer’s insolvency put in an

inconsistent manner. Harrington (20044) argues that

by requiring some firms to hold more capital in relation fo their observed risk,
risk-based capital rules may reduce their put vatues. With perfect information and
castless enforcement, capiial standards could correspond exactly with a firm's risk.
Each firm could be forced to hold the efficient level of capital. But risk assessment
is costly, inherently imperfect. and perhaps even relatively crude in the besi of
circumsiances. Two lypes of errors are therefore inevitable with risk-based capital.
First, capiial standards will involve Type | errors; they will eanse some otherwise

adequately capitalized (“sound”) firms (i.e., those with efficient put valies) to hold

8 See Cummins (1 988). pp. 829-830.



too much capital for to reduce their risk incfficiently). Second, capital siandards
will involve Type 2 ervors; they will fail to cause some firms with excessive put

valies to hold enough capital in relation fo visk.

1V.3.2. Opaqgueness

However, in a real-life economy, the hypothesis of perfect observability of
insurers’ riskiness does not hold. In such a case, both the arguments described in
Section [V.2.2 and those suggested in other frameworks™ show that insurers have
an incentive to reduce the level of surplus. Therefore risk-hased capital
requirements become necessary in order to prevent market fatlures'™, even if they
can give rise to the two types of errors described above.

In other words, capital standards may turn to be a second best solution in an
perfect economy, but remain a first best solution in a real-life economy. Hence
efforts should be made in order both to get the real-life economy close to a perfect
one (through a strengthening of insurers’ disclosure, forcing the system to preduce
timely and reliable information for use by management, supervisors, and market
participants) and to improve the existing capital standards.

The goals of a properly designed risk-based capital system should be to provide
incenlives for insurers to reduce insolvency risk, to facilitate the rehabilitation of
weak insurers, and to bring about the orderly exit of unsuccessful companies from
the market. However, a poorly designed system could create incentives for
excessive risk-taking by insurers, impose unnecessary costs on policyholders and
financially sound insurers, and reduce market capacity.

Economic theory reveals that resource allocation and operating efficiency are best
achieved in competitive markets. To attain these desirable economic objectives,

solvency regulation should be designed to duplicate as closely as possible the

? Eor instance, Doherty (1989), pp. 269-270, shows that in a world where the policyholders cannol
manitor the financial condition of the insurer (and hence the prices the policyholders are willing 1o
pay for the policies offered by different companics are ingensitive Lo [heir respeclive choices of
leverage) ihe optimal level of surplus £, (o be held for any given premium income P, is zero.

1% Marlet filures would be indnced by a competitive decrease of insurer’s surplus, in order (o
reduce premiums. Bevond a certain exient insurers would become unable (o meet they obligations.
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outcome of a competitive and transparent market in which all parties have access
to all relevant information. This means that solvency regulation should not
attempt to prevent all insurers’ failures. Market exit through failure and voluntary
withdrawal is a normal outcome in a competitive market, However, failed firms
should not be permitted to place a significant burden on policyholders or healthy
insurers. Thus, solvency regulation should: (1) provide proper incentives for
insurers to reduce insolvency risk, (2) facilitate, where possible, the rehabilitation
of weak insurers, and (3) bring about the orderly exit of unsuccessful companies
as closely as possible to the point where the economic value of assels falls below
the economic value of liabilities. A risk-based capital requirements system is a
form of solvency regulation and as such it should try (o achieve these objectives.
In theory, risk-based capital refers to a system in which insurers would be
required to meet or exceed a minimum capital requirement tied to specific
characteristics of the companies that are presumably relates to the risk of
insolvency, Under a risk-based capital system, if an insurer’s reported capital
(surplus) failed to exceed its required risk-based capital (or some percentage of
risk-based capital), it would be subject to regulatory action. A well designed risk-
based capital system should help regulators identify financially weak companies
while there is still time for rehabilitation and remove unsalvageable companies
from the market before they incur significant deficits that would harm
policyholders and place a burden on healthy insurers. Such a system should also
motivate insurers that otherwise would have inadequate incentives for satisfy to
hold more capital and to reduce their risk of insolvency.

A formal risk-based capital system offers several possible advantages compared to
the existing systems of minimum capital requirements and regulatory monitoring
of capital relative to risk. These advantages have the potential to achieve an
efficient reduction in the expected cost of insolvencies. As noted, a well-designed
risk-based capital system would encourage greater safety for insurers for which
market incentives for safety are inadequate. A well-designed risk-based capital
system will also provide guidance and assistance to regulators. It will provide

information to help identity weak companies and to facilitate regulatory
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intervention either before an insurer becomes insolvent or at a minimal level of
deficit.

A risk-based capital system would give regulators legal authority to intervene if
reported capital falls below risk-based capital requirements (or some percentage
of risk-based capital). This authority will be valuable in cases where it might
otherwise have been difficult for intervention to be upheld by the court system. In
some instances, a risk-based capital system may force regulators to take some
action rather than delay intervention due to pressure from the troubled company or
the hope that things will get better without action.

On the other hand, risk-based capital requirements have a number of serious
potential limitations. It is infeasible for a risk-based capital system to duplicate
precisely the capital levels and incentives for safety that would exist in a
competitive environment in which both consumers and insurers have adequate
information and incentives for safety. Tnsolvency risk depends on numerous
factors that are difficult to quantify, and the insurance market is characterised by
substantial diversity across insurers in types of business written, characteristics of
customers, and methods of operation. Tt is impossible to specify the “right”
amount of capital for most insurers through a formula. Unavoidable imperfections
in any meaningful risk-based capital system will likely dislort some insurer
decisions in undesirable and unintended ways. Overly stringent risk-based capital
requirements would produce significant market dislocations to the detriment of
many insurers and consumers. Thus, the desire to achieve the objectives of a risk-
based capital system must be tempered by the reality that any such system will be
imperfect and that the inevitable imperfections have the potential to impose
significant costs on healthy insurers.

A poorly designed risk-based capital system could impose a variety of
unnecessary costs on insurers and policyholders. Financially sound insurers
operating in competitive markets provide insurance at the lowest possible costs,
consistent with a given safety level, through diversification in their asset and
liability porifolios and through the purchase of reinsurance, If the investment or
underwriting risk charges imposed by a risk-based capital formula are not aligned

with actual market risk levels, insurer investment and underwriting decisions
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could be distorted, leading to less effective diversification, This could actually
reduce safety levels for financially sound insurers and lead to higher premiums
rates for any given level of safety. A poorly designed system also could lead to
unjustified damage to the reputations of well-managed insurers, raising the costs
of capital for these firms and impeding their ability (o raise new equity capital.
The result could be a reduction in industry capacity and a shift toward self-
insurance and other risk management alternatives. To the extent that risk
management could be provided more effectively hy a competitive insurance
market, overall risk management costs would rise and risk management would
become less effective. In addition, risk-based capital requirements by themselves
will do little or nothing to help regulators determine whether an insurer’s reported
net worth is overstated. The great difficulty on determining whether an insurer’s
reported losses and losses reserves are significantly understated, especially for
long-tailed lines with highly volatile costs, limits the ability of risk-based capital
to encourage weak insurers to hold more capital and to assist regulators. In fact,
poorly designed risk-based capital requirements conld increase incentives for
some insurers to under-report loss reserves in order to show lower required risk-
based capital, higher capital relative to required risk-based capital, or both. Some
insurers will try to manage their required level of risk-based capital through
means that do not reduce risk or increase economic net worth. Thus, risk-based
capital is not a substitute for regulatory monitoring of prices, reserves, and other

financial variables.
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APPENDIX

The option pricing theory as a framework to evaluate the

insurance policies: the insolvency option

In determining the price of insurance, traditional actuarial models assume that
premiums are primarily determined by the insurer, according to the so-called
“supply-side perspective”. The drawback of this approach is that ii fails to take
into account the role played by markets in determining the price of insurance.
Starting in the 1970s, financial methods of pricing insurance have begun to fry to
fill this gap, investigating the insurance valuation problem in a financial market
context, assuming that premiums should reflect equilibrium relationships between
risk and return or avoid the creation of arbitrage opportunities.

According to financial theory, insurance contracts can be viewed as roughly
analogous to the bonds issued by non-financial corporations'®'. Therefore
insurance financial pricing models have been developed to price this special class
of liabilities using various specific frameworks, such as the capital asset pricing
model'™, the arbitrage pricing theory'™, the discounted cash flow model'™. In all
these frameworks the insurer’s default risk is not explicitly or implicitly
incorporated into the valuation model. However, the idea thal the cvaluation of an

insurance policy should also depend upon the insurer’s solvency is quite

" Even if, as pointed out by Cummins (1992), p. 142, insurance liabililics arc nol like
conventional bonds bul more like structured sccuritics, where payolfs are triggered by various
contingencies. The payment fimes and amounts for insurance policies are stochastic, delermined
by conlingent events.

"2 ©f. Fairley (1979) and Hill (1979).

19 CI. Kraus, Ross (1982).

'™ Cf. Myers, Cobn (1987).




reasonable and in fact the model of Doherty and Garven (1986} and Cummins
(1988), which incorporates default risk to value insurance by using option pricing
theory, has tried to remedy this deficiency in the literature'®. From then on many
works, prompted by different purposes, have made use of the option pricing
theory'®®

The standard option pricing mode! of insurance views the liabilities created by
issuing insurance policies as analogous to risky corporate debt. The insurer is
assumed to issue an insurance policy in return for a premium payment, analogous
to the proceeds of a bond issue. In return, it promises to make a claim payment to
the policyholders at the maturity date of the contract,

The simplest option interpretation of the firm involves a one-period, two-date
model where the firm issues policies at time 0 and claim payments occur at time
1.

The insurer is assumed to begin operations at time 0 with a surplus of . Tt issues
insurance policies (liabilities) with a value of L. Assets (4 = L + E) and liabilities

are assumed to follow geometric diffusion processes:
dA
—=a,dl+0,dz
A A AT A

% =a,dl+o,dz,

"% Actually, an carly application of the option pricing theory can be found in Smith (1979), pp.
106-108, who proposcs a Black-Scholes put option model for insurance pricing. The proposed
contract: offers insnrance against the decling in the value (%) of an asset below the insured value
(X). The insumnce premium is given by the formula:

p e ] LX)~ (+n’/2)] —"v[ In(/x)- J‘L o2k

1.'

where r, &? are the time to cxpiration and risk paramecter of the insurced assct and M| is the

stantlard normal distribution function. Smith suggests that this model might be applicable fo
morignge insurance.

'% An incomplete Tist of the references related 1o the option pricing theory in the evaluation of the
insurance contracts includes (he following works: Doheriy (1989), p. 269; Butsic (1994), p. 676;
Phillips, Cnmmins, Allen (1998), pp. 600-607; Cummins. Sommcr (1996), pp. 1072-1073;
Sommer (1996), pp. 502-504; Cummins, Danzon (1997, p. 5; Conunins (1992), pp. 130-161;
Babbel (1998), pp. 2-4; Dowm Sommer (1999), p. 479, Cummms (2000) pp. 8-13; Girard (2002),

96



where dzzdzq = pdi, o4, oy are the instantaneous expected changes in assets and
liabilities, respectively; g4 and oy, are the instantaneous standard deviations of
assets and liabilities, and p is the instantaneous correlation coefficient between
assets and liabilities.

If assets exceed liabilities at time 1 (i.e., A, > L)), the firm pays the iosses and the
equity holders receive the residual value (the difference between assets and
liabilities, i.e., I5; = A1-L,). However, if assets are less than habilities, Lhe insurer
defaults and the policyholders receive the assets. The payoff to policyholders at
time 1 is thus equal to min[4,, 7], which in turn is equal to Lj-max[L,-4,, 0].
Since max[L,-4, 0] is the payoff of a put option, the present value of the
policyholders’ claim prior to the liability can be expressed as the riskless present

value of the liabilities'®” minus the premium of this put, that is:
Value of policyholders’ claim= Le "™ - Pn!(A, L,i',T,O‘) (A1)

where Pni(A,L,r,7,0) is the value of a put option on A, evaluated at time
interval 7 €[0,1] from the maturity, with strike price L, interest rate r (equal to the
risk-free rate, 7 minus the inflation rate for liabilities, r7.'") and risk parameter
ol=0}+o}-2pc,0,'%.

The put represents a discount in the price of the insurance which reflects the
expected value of the equity holders’ option to default if 4 - L and is the

insolvency put. Thus, the fair price of the insurance is the riskless present value of

losses less the insolvency put.
The insolvency put option value arises from the limited liability enjoyed by equity
holders when the firm issues debt (i.e., insurance policies, the major debt of an

insurance company). It is the value to equity holders of capturing the upside

p. 23; Cummins, Nini (2002), p. 22; Babbel, Gold, Merrill (2002), pp. 14-16; Cummins, Phillips
(2000), pp. 633-645,

107 NI . -
e the present value of the liabilities if defanli risk were zero.

" The meaning of y, and its link with @, is clearly defined in Phillips, Cummins, Allen (1998), p.
a01,
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earnings while not incurring all the downside costs of default. The insolvency put
option increases in value as the insurer takes on more risk. If the insurer faces
minimal insolvency risk, he may take little advantage from this component of
value; but if it is a risky firm, the implicit insolvency put option may be of
considerable value.

There are two endogenous variables that affect the value of the insolvency put, the
asset-to-liability ratio A/L and the risk parameter ¢. The insolvency put value
varies inversely with the asset-to-liability ratio and directly with the risk
parameter. By choosing appropriate values for these two parameters, the insurer
can achieve ifs target level of expected insolvency costs. According to this
approach, the greater the insolvency risk, the greater the value of the insolvency
put and thus the lower the policyholder’s value of the insurance. If insurance
prices reflected the true value of the insurance purchased, then riskier firms should
receive lower premiums for their insurance than safer firms. One of the aim of the
following sections is fo show how this result can be explained within the

framework of a microeconomic analysis of the policyholders’ and insurers’

behaviour.

One of the direct applications of option modelling in insurance is a deeper
analysis of the insolvency risk. This application utilises the put-call parity

formula;

A= CaH(A, L,r,r,cr)+ [Le™" - PHI(A, L, r,r,cr)] (A.2)
where CaII(A, Lrrz, 0') and Pul(A,L, r.T, a‘) are, respectively, the values of a
call and a put option on A, evaluated at time interval 7 [0,1] from the maturity,

with strike price L, interest rate » and risk parameter a°. Since 4 = Value of

policyholders’ claim + Value of equity holders’ claim, (A.1) and (A.2) give

"% Cummins (1988), cf. p. 829, demonstraies that, for property-liability insurers, the correct risk

paramefer includes componenis for asset risk, [iability risk, and the correlation among assets and
liabilitics.
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not reflecied in its contract prices. Flowever these conclusions may change if it is
assumed (hat a sort of financial monitoring exists so that insurance premiums

impound some information about the insurer’s risk of default.
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