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CHAPTER 1 

INTRODUCTION 

1.1 A FIRST LOOK AT INSURANCE 

Today the insurance industry is faced with a number of challenges. Liability 
claims are soaring. The insurability of property against natural hazards like 
tloods and hurricanes is questioned. Politicians are talking about reforming 
sodal and health care insurance. Furthermore, finandal markets are develop
ing rapidly. Off-balance sheet instrurnents like derivatives are used more 
often, though not always wisely. Developments in computer technology have 
led to the introduction of the Internet, also within the insurance industry. In 
Europe, the European Union (EU) has introduced a single insurance market, 
and banks and msurance companies merge to establisb large finandal con
glomerates. Managers of insurance companies, insurance supervisors, and pol
iticians are occupied witb these developments. 

In 1993 the worldwide gross premium volume of direct insurance totaled 
US $ 1,803 billion. In tbe Netberlands this amount equaled f 49.5 bilHon 
wbicb approximately equals US $ 26.6 billion or 8.6% of gross domestic prod
uct. In 1993, tbe Dutcb spent 1740.7 US dollars per capita on insurance. 
These figures from Swiss Re [1995] give us some idea of tbe magnitude of tbe 
insurance industry. 

There is not one exclusive, generally accepted definition of insurallce. 
The existing definitions depend on the way in which autbors analyze insur
ance companies. A traditional, insurance tecbnical approach is to consider an 
insurance company as a risk pooling device. Others stress alternative aspects 
of insurance, like the fact that insurance is a risk management alternative, a 
financial intermediary, or a special institute which tries to provide its clients 
with financial services. 

WilHams et al. [1981, p. 107] give a definition of insurance, which in
cludes technical elements that are widely accepted within the industry itself: 

"Insurance is a sodal device under which two or more entities (gen
erally many more than two) make or promise to make contribu
tions to a fund from which the insurer promises to make certain 
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cash payments or render certain selVices to tbose contributors wbo 
suffer accidentalloss. [ ... ] The insurer pools or combines many loss 
exposures; the insureds contribute to a fund out of which cash pay
ments or selVices are provided." 

Thus, the principle of insurance is that the insured pays a premium into a 
fund. The resulting funds , or technical provisions are owned by the insurer 
who in turn uses these to pay for a compensation when the insured suffer a 
loss as specified in the insurance policy. The risk of financial loss is transfer
red from the insured to the insurer. 

Insurance can also be considered to constitute a financial risk manage
ment technique. As such, insurance competes with other financial risk man
agement techniques like contingent bank loans and internal funding [Voûte, 
1987, p. 19]. Insurance is based on pooling a large number of risks. The total 
risk of the pool will be more predictabie, and the predictability will rise with 
the total number of risks in the pool (the law of large numbers). The stan
dard deviation of the totalloss will be less than the sum of the standard devi
ations of the individual losses (unless all risks correlate perfectly, which is 
very unlikely even for the smallest and most specialized of insurance com
panies). 

An insurance company can be viewed as a financial intermediary [Fairley, 
1979, p. 196]. More specifically, the insurer can be viewed as a rather special 
farm of a levered investment company [Doherty & Korkie, 1980, p. 64]: 

"The insurer essentially borrows money from the insured in return 
for an uncertain future repayment. The terms of this laan, when 
averaged over the whole portfolio of policies, are given by the rate 
of underwriting profit or loss. Thus the insurer who manages to 
meet claims payments plus expenses and is still left with a profit, 
has effectively borrowed money at negative rate of interest; the 
proceeds of this laan having been available to the insurer to invest 
in stocks, bands or other interest bearing securities." 

Insurance companies are considered to provide services. The selVice that is 
affe red by insurance companies is certainty. Insurance directly creates the cer
tainty; one does not have to wait for bad luck in order to derive from the pol
icy the certainty that one's future plans will not be financially disturbed [V on 
Eije, 1993, p. 2]. 

Irrespective of the way in which insurance companies can be analyzed, 
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two major classes of insurance can be distinguished: life insurance and non
life insurance. According to EU law, an insurance company is not allowed to 
write bath life and non-life business. Therefore, within the European Union 
an insurance company must be either a non-life insurer or a life insurer. The 
focus of this baak will be on non-life insurance. The reader is referred to 

a Appendix A for a description of the different classes of business of non-life 
er insurance. 
a 

~ r-

:e- 1.2 RISKS FACED BY THE INSURANCE COMPANY 
lD-

te, Insurance companies are exposed to a number of risks. The National Associa-
tal tion of Insurance Commissioners (NAIC) - the association of chief insurance 
ith regulators for each of the US states - distinguishes between four major risk 
Ill- categories with which insurance companies are faced [Grace, Harrington & 
Vl- Klein, 1993, p.4; DYP, 1994, p. 102]: underwriting risk, asset risk, credit risk, 
is and off-balance sheet risk. 

m- UndeIWriting risk is the risk of errors in pricing and reserving [DYP, 
1994, p. 103]. It is a direct consequence of writing insurance business. 

ey, Gerathewohl [1980] distinguishes between three types of risks that are inher-
:ial ent to writing insurance business and that can be seen as part of the under

writing risk. These risks are: the risk of chance ("das Zufallsrisiko"), the risk 

of misestimation ("das Risika scbwankender Grundwabrscheinlichkeiten"), 
and tbe risk of change ("das Änderungsrisiko"). The risk of cbance is caused 
by tbe possible occurrences of events wbich, unexpectedly, cause a large num
ber of claims, a number of large claims, or even a large number of large 
claims. Examples are natural catastropbes like burricanes and eartbquakes. 
The risk of misestimation is caused by premium caIculations based on incor
rect estimates of risk factors. The use of incorrect estimates of risk factors for 
tbe premium caIculations can be a consequence of information asymmetry 
between the insurer and the insured. Examples are adverse selection and 
moral hazard!. The risk of change, finally, is caused by a change in the under-

is Iying risk factors on which the premium ca\culations were based. Examples 
er-
101-
'on 

ed, 

1 With adverse selection, it is precisely those who perceive themselves as having a 
high risk who will come forward for insurance. With moral hazard, the mere fact 
that a person is insured induces them to be less careful and therdore increases 
the inherent risk [Finsinger, Hammond & Tapp, 1985, p. 12). 
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are nsmg inflation (causing an increasing average claim amount) and an 
increase in vandalism (which changes the expected number of claims) . 

According to De Wit [1987, pp. 43-44], premiums are based on a combi
nation of three approaches: a statistical approach, an approach based on intu
ition andfor practical experience, and a market approach. In the statistical 
approach, the theoretical price of an insurance policy contains a risk premium 
which equals the expected claim amount based on all relevant and quantifi
abIe risk factors, a safety loading and a cost loading. 

It is difficult or impossible to quantify certain relevant risk factors ; 
therefore, they are not always included in the risk premium. With respect to 
health insurance, examples are tbe kind of job and tbe way of living of an 
individual. However, tbese factors do influence tbe probability and tbe 
amount of a claim. The evaluation of tbese factors will be based on intuition 
and practical experience. According to De Wit, close attention should be paid 
to tbese factors , especially at tbe moment a policy is accepted. 

The final price of an insurance policy is not only based on the cost price 
of tbe policy, but also on tbe insurance market situation. Some insurers will 
compete witb low prices, otbers witb policy conditions and services. However, 
tbe price differences sbould not be too large. Competition can force some 
insurance companies to reduce tbeir prices to a level whicb even lies below 
the expected costs. This can endanger the long-term safety of an insurance 
company [De Wit, 1987, p. 53]. 

Asset risk is the risk of asset default for fixed assets and of loss in market 
value of equity [DYP, 1994, p. 102]. It is tbe result of tbe investment of tbe 
funds in, eg. bonds, sbares, property, mortgages, and private loans. In the 
extreme, dropping investment values could even cause tbe bankruptcy of a 
companr [Oosenbrug, 1994a, p. 13]. Asset risk can be divided into default 
risk and market value risk. Default risk is tbe risk tbat a mortgage or bond 
beId by an insurer is not fully repaid. Market value risk is created by the 
overall f1uctuations in investment values that cannot be influenced by insur

ance companies (tbe "macro" risk) and tbe impact of tbese f1uctuations on tbe 
investment portfolio of individual companies (the "micro" risk) [Kastelijn & 
Remmerswaal, 1986, p. 13] . 

Credit risk is the risk of losses from unrecoverable reinsurance and tbe 

2 This more or less happened to, for instanee, the Dutch life insurer 'De Wereld' 

(1983) and the Canadian life insurer 'Confederation Life' (1994). These compa
nies, who invested most of their funds in real estate and mortgages, went bankrupt 
when the value of their investments diminished. 
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an inability of insurers to collect premiums, agents' balances, and other receiv-
ables [DYP, 1994, p. 103]. 

Ibi- Off-balance sheet risk is primarily created by excessive or unbalanced 
Itu- growth. Rapidly growing companies are more likely to encounter financial dif-
ical ficulty [DYP, 1994, p. 103]. Other off-balance sheet risks are insecure guaran-
urn tees of the parent company, obligations to affiliate companies, speculation 
tifi- with financial derivatives, option risks, and solidarity risks. Insecure guaran

tees of the parent company are guarantees th at are considered to improve 
)rs; solvency but prove to be non-existent. 
: to 

an Table 1.1 RISKS FACED BY AN INSURANCE COMPANY 
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underwriting risks 

asset risks 

credit risks 

off-balance sheet risks 

risk of chance 

risk of misestimation 

risk of change 

default risk 

market value risk 

unrecoverable receivables 

excessive/unbalanced growth 

insecure guarantees of parent company 

obligations to affiliate companies 

speculation with financial derivatives 

option risks 

solidarity risks 

) & Option risk is the risk of policyholders terminating their contract prematurely, 
especially if there is a guaranteed surrender value and long-term investments 

the have been made (this risk will be of greater concern to life insurers than to 
non-life insurers) , and the risk of early repayment, e.g. if the interest rate has 
dropped considerably, which could lead to lower anticipated investment 
returns [Kastelijn & Remmerswaal, 1986, p. 14]. This can be very dangerous, 
as this situation is likely to occur for a large amount of contracts simul
taneously and the amount of money concerned is quite substantial. 
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Solidarity risk originates from disregarding tbe effect of certain (discrÏm
inating) risk factors in the premium. Solidarity risk can also be due to alegal 
requirement of not using certain rating factors if, with some insurers, high
risk groups are overrepresented [Kastelijn & Remmerswaal, 1986, p. 15]. 

The risks faced by an insurance company are summarized in table 1.1. 

1.3 REASONS FOR GOVERNMENT REGULATION 

The insurance industry is subject to government regulation to safeguard the 
interests of, among others, the policyholders. The above-mentioned risks 
faced by insurance companies are among the reasons for this regulation. Reg
ulation is meant to control excessive risk exposure by insurance companies. 
Another reason follows directly from the specific nature of insurance: insur
ance offers certainty. Policyholders pay money for this certainty. Government 
regulation is a way to improve the certainty bought by the dient. Finsinger, 
Hammond and Tapp [1985, pp. 11-13] actually identify three main reasons 
why insurance contracts require a higher degree of regulation than most other 
commodities. 

First, the imbalance of information between buyers and sellers, present in 
almost all markets, is particularly great when insurance contracts are sold to 
private individuals. In insurance markets there is a reciprocal asymmetry: the 
insurer has better information concerning its solidity and solvency than the 
insured, whereas the insured will usually be better informed than the insurer 
concerning the nature of the risk. 

Second, the issue of bankruptcy. Bankruptcies can result from incompet
ent management, bad business practices, or a (large) number of large losses 
and consequent daims, but also from fraud or dishonesty. Bankruptcies 
among insurance companies will always be a matter of concern for govem
ments. Policyholders lose the premium income they have paid without having 
received the benefits of it. Moreover, the policyholder may be faced with a 
large liability daim and may be personally bankrupted if the insurance com
pany fails, because he/she remains personally Jiable. Therefore, insurer bank
ruptcy can lead to very serious problems for the policyholders and, more 
often than not, adequate supervision at an early stage could help avert these 
problems. Furthermore, the principle of insurance is that the insured pays a 
premium to the insurer, who in turn promises to pay a compensation when 
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the insured suffers a loss as specified in the insuranee poliey. In ease of a 
bankruptcy the insurer cannot keep tbis promise. The confidence in tbe insur
ance industry will be undermined when this situation occurs too often. Con
fidence is necessary in order to effect an insurance policy and it is therefore 
important for the industry as a whole that all companies are sufficiently 
solvent. Governments can use regulation as a means of screening wbo con
ducts business and how. 

Third, although some insurance contracts are as straightforward as the 

purchase and sale of everyday commodities, many involve a continuing and 
complicated long-term relationship, in which the details of the contract are 
largely implicit. Insurance contracts, as legally binding documents, tradition
ally involved many technical terms tbat are not in used in the everyday lang
uage. Governments may find it desirabIe to regulate tbe marketing of insur
ance, the prices, and even the contract terms tbemselves in order to protect 
those wbo pledge their monel. 

In tbe European Union (EU) tbe solvency margin4 is an important 
gauge for the bealtb of insurance companies. The EU introduced a minimum 
solvency margin standard for non-life insurance in order to offer some protec
tion against insurer bankruptcy for tbe insureds. This standard is an important 

3 See also [Williams el al., 1981, chapter 7] for an extensive treatment for the 
reasons for the goals and types of insurance regulation. 

4 The solvency margin corresponds to the assets of the company free of any fore
seeable liabilities minus any intangible items and roughly equals the sum of: 

• the paid-up share capitalor, in case of a mutual insurance undertaking, the 
effective initial fund; 

• half of the unpaid share capitalor initial fund, once the paid-up part 
amounts to 25% of this share capitalorfund; 

• statutory and free reserves not corresponding to underwriting liabilities; and 
• any profits carried forward. 

For a complete description of all items included in the solvency margin, the reader 
is referred to Article 24 of Directive 92/49/EEC [EU, 1992, p. 15]. 

5 The minimum required solvency margin for a non-life insurer is the higher 
amount of the following two calculations (with a minimum): 

a. 18% of gross received premiums up to ten million ECU plus 16% of gross 
received premiums in excess of ten million ECU. 

b. 26% of gross average incurred claims over the three preceding years to .... 



8 Chapter 1 

instrument of eurrent supervision in Europe. 
In the USA, the NAIC has developed a standard of capita) adequacy for 

insurance companies which, in contrast to the current EU rules, is related to 
the specific risks faced by a eompany: the Risk Based Capital (RBC) stan
dard. This standard considers the four major risk categories presented in sec
tion 1.2. The NAIC computes the required RBC for each company using a 
worst case scenario approach and adjusting for (in)dependeneies of risks and 
for line concentration. For more details, see NAIC [1993]. 

1.4 THE ROLE OF THE INSURANCE SUPERVISORY BOARD 

In order to proteet the interests of the insured, particularly with respect to 
the seeond point made by Finsinger el al. - the problem of bankruptcy - the 
Dutch government established the Insurance Supervisory Board (ISB, in 
Dutch Verzekeringskamer). At its start in 1923, the ISB was to monitor life 
insurance eompanies only. Other institutions sueh as pension funds and non
life insurers followed at a later stage. The ISB was privatized in September 
1992. Today it is an independent body with the legal strueture of a founda
tion. The only ties with the government are that the functioning of the ISB is 
the politica I responsibility of the Ministers of Finance and Social Affairs, and 
the fact that the members of the board of the ISB are appointed by the 
Crown. 

The primary goal of the ISB is to proteet the insured against insurance 
companies who fail to ,meet their obligations. To reaeh th is goal [Verzeke
ringskamer, 1992, p. 28], the ISB assesses the solvency and the continuity of 
the eompanies and their activities, and the ISB pronounces on judicial issues. 
AIso, the ISB advises the supervised companies and the government on 

..... seven million ECU plus 23% of gross average incurred claims over the 
three preceding years in excess of seven million ECU. 

In both cases ' the result is reduced by the ratio of net paid claims to gross paid 
claims in the last financial year, with a maximum reduction of 50% (the difference 
between net and gross paid claims is paid by the reinsurer). In the above men
tioned formulae the ECU has to be converted into the relevant currency against 
the prescribed rate (which usually does not equal to market rate) . 

For a description of the political process which led to this standard, see 
Kastelijn & Remmerswaal [1986]. This solvency standard has been criticized by 
Berkouwer [1992] and Oosenbrug [1994a] among others. 
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relevant issues such as legislation. 
for As a consequence of the third (life and) non-life insurance Directive(s) 
to [EU, 1992], which was implemented in all EU member states in 1994, the 

m- supervising authority of the ISB is limited to those EU insurance companies 
ec- whose head office is based within the Netherlands, including their branches in 
~ a other EU member states and brancb offices of insurance companies based 
tOd outside the EU. Conversely, Dutcb brancbes of insurance companies based in 

other EU member states will not be monitored by tbe ISB. So, current insur
ance supervision within tbe EU is based on the so called "single license" and 
"home country control" principles. 

Finsinger, Hammond and Tapp [1985, p. 14] sum up a (non-exbaustive) 
range of types of direct government regulation witb which an institution in a 
market for in su rance could be faced . These are compulsory information dis-

to closure to customers (i.e. tbe insured company or person) or to the public, a 
the government-prescribed standardized form of information, government solven-

in cy monitoring, government-prescribed solvency guarantees, con trol of entry 
life into the market (licensing and autborization), regulation of insurance contract 
on- terms and conditions, investment regulation, price regulation, and profit regu-
ber lation. Other possibilities are, for instance, compulsory insurance (like motor 
da- liability), social insurance, guarantee funds , and solidarity funds . 
3 is The current Dutcb supervisory system is based on the Wet Toezicht Ver-
md zekeringsbedrijf 1993 (wrv 1993, see wrv [1993]), whicb specifies a system 
the of normative regulations (rather than material/preventive regulations). Basic-

ally, supervision of authorized companies is limited to a (mainly ex post) 
nce cbeck on the fulfillment of a number of legal standards. These standards are 
ke- based on the freedom of conducting business and on the disclosure of busi-
. of ness information. Typical material types of regulation like the regulation of 
les. insurance contract terms and conditions, investment regulation, price regula-
on tion, and profit regulation are not part of tbe Dutch supervisory system. The 

system does, however, contain some material elements like the emergency 
settlement and tbe right of the ISB to give binding directions . These and 
otber instruments available to the ISB will be discussed in the following 
paragrapbs. 

An insurance company can conduct its business only af ter it is author
ized by tbe ISB (or, in case of a branch of a company based in another EU 
member state, by the supervisor of that state) [wrv 1993, Art.lO]. This 
authorization is given by line of business [wrv 1993, Art.lI] . If an insurance 
company wants to extend its business to a new line for which it is not yet 
authorized, it should request a separate authorization for this line. Of course, 
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in order to get an authorization, the company has to meet a number of 
requirements [WIV 1993, Art.l2-14]. 

All companies under supervision are obliged to hand in the so-called 
WTV statements, which incIude a number of prescribed financial statements. 
Furthermore, the ISB can oblige a company to supply additional information 
the ISB needs to fulfill its supervisory task [WTV1993, Art.31]. Moreover, the 
ISB is authorized to inspect the books and business accounts of a company 
[WTV1993, Art.33]. The timing of the examinations is determined by the ISB. 

The ISB can give a binding (though reasoned) direction to an insurer 
which the insurer has to follow within the specified time. In case the reaction 
of the insurer is insufficient, the ISB can appoint one or more administrators. 
These appointed administrators must grant their approval to certain actions 
before these actions can be undertaken by the company. Also, the ISB can 
announce the direction in the official journalof the government (the Neder
Landse Staatscourant) and in one or more newspapers [WTV 1993, Art.34]. 

A direction can be given in the interest of current insureds, but also with 
a view to future insurance contracts. Thus, this right can be used to anticipate 
developments that can damage the interests of current and future insureds. 
The timing of a direction is within the discretion of the ISB. The direction 
can be given at a stage in which the solvency margin is still adequate, and as 
such it can even have a preventive effect, depending on the circumstances. 
The right to give directions, together with requests for information or consul
tation, is the instrument that would suffice under normal circumstances, i.e. 
when the problems within an insurance company are not too serious. In prac
tice, directions given by the ISB are usually followed by the companies, even 
if they are not binding. 

When an insurance company fails to meet the minimum solvency margin 
required, this company is obliged to submit a plan for the restoration of a 
sound financial situation for approval by the ISB. If the solvency margin has 
dropped below, or if the ISB expects the solvency margin to drop below the 
required guarantee fund (which equals a third of the minimum solvency mar
gin required, with a minimum), the company is required to submit a short
term finance scheme to be approved by the ISB [WTV 1993, Art.55]. In the 
latter case, the ISB is also authorized to restrict or prohibit the free dis pos al 
of the insurer's assets to its managers [WfV 1993, Art.57] . 

Authorization granted to an insurance company can be withdrawn by the 
ISB if this company asked for the withdrawal, or if it no longer fulfills the 
conditions for admission, if it has been unable, within the time allowed, to 
take the measures specified in the restoration plan or finance scheme, if it 
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of fails seriously in its obligations under the regulations to which it is subject, if 
it does not make use of this authorization, or if the company ceases to con-

led duct business [WTV 1993, Art.58]. 
ltS . The withdrawal of all authorizations will lead to the liquidation of the 
ion insurance business. To safeguard the interests of the claimbolders of the com-
tbe pany, tbe ISB can ask the court of law to announce an emergency settlement. 
any This emergency settlement authorizes the ISB to monitor tbe Iiquidation of 
m. the company. Subsequently, tbe company's remaining capital is divided in two 
.rer parts. All insurance companies are obliged to specify those assets tbat are ear-
ion marked as a cover for technical provisions. In case of liquidation, these ear-
)rs . marked assets are separated from tbe rest. This "separated" capital is used to 
ons pay, with priority, for tbe claims of the insurance claimbolders. If this capital 
can does not suffice to pay all claims, tbe claim bolders, together with the other 
ier- creditors, can try to recover the remaining amount from the remaining "free" 

capital of tbe company . 
.. ith There bas not been any emergency settlement announcement for a 
late Dutch non-Iife insurer since the ISB started supervising tbem 6

• Until now, tbe 
~ds. interests of policybolders of troubled non-life insurance companies could 
:ion always be safeguarded, usually by transferring the portfolio of tbe troubled 
I as insurer to anotber company or by a merger of the troubled company witb 
:es. another company before an emergency settlement had to be announced. In 
sul- some cases, the decision to look for another company for a merger or a com-
I.e. pany to wbich tbe portfolio can be transferred was made by the ISB. In other 

rac- cases, this decision was made by the troubled company itself. 
ven 
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1.5 CURRENT SUPERVISION PRACfICES AT THE ISB 

The evaluation of tbe insurance companies is primarily based on tbe WTV 
statements. This evaluation is conducted in three rounds. 

The first round concerns the verification . In this round the computer 
checks the statements for inconsistencies. Reported inconsistencies are evalu
ated and, if necessary and possible, corrected by a (senior) employee of the 
ISB. Subsequently, it is checked wbether the solvency margin meets the mini-

6 However, recently the emergency settIement has been announced for the Dutch 
branch offices of two foreign non-life insurance companies: Trinity (London, UK) 
in 1992 and Ardenia (Guernsey, Channel Islands, not a EU member) in 1993. 



12 Chapter 1 

mum required. Finally, the (senior) employee decides whether a specific com
pany should be granted priority for the second round. 

In the second round - the assessment round - the WTV statements are 
analyzed thoroughly. The assessment is, however, not only based on the 
statements, but also on the comments made in the annual reports (by, for 
example, the board of directors) and on the assessments of earl ier years. The 
findings of this round are written down in the assessment report. This assess
ment report and the WTV statements are then given to the account manager 
who is responsible for the specific company. 

In the third round, the fin al assessment of a company is made. The 
account manager uses the assessment report, his knowledge of the company, 
and a final analysis of the statements in order to re ach a fin al assessment. 
This final assessment is added to the assessment report. The standard amount 
of time for an evaluation of the WTV statements of one single company is a 
day and a half. Of course, small companies will usually require less time, 
whereas large companies will require more time. 

An on-site inspection can provide a much better picture of the quality of 
a company than a sole analysis of the WTV statements. On-site inspections 
enable the supervisory authority to make sure that the documents submitted 
retlect the actual situation on the one hand, and to obtain additional prospec
tive information on the business practices of the insurance company on the 
other hand [Angerer, 1993, p. 42]. However, an extensive on-site inspection is 
very time-consuming. It may take between two and th ree weeks for a small 
company and two to three months for a large company. Given the large 
amount of companies which have to be evaluated (at the end of 1992: 97 life 
insurers, among which 87 Dutch, 391 non-life insurers, among which 251 
Dutch, and 282 small mutual non-life insurers that do not fall under the full 
WTV regime [Verzekeringskamer, 1992, pp. 25-27]) and the limited number 
of persons (20 at the end of 1993: thirteen employees and senior employees, 
and seven account managers), there is not enough time left for an annual on
site inspection of each company. Wit in one year, only a limited number of 
companies can be subject to an extensive on-site inspection. In the past, when 
there were no obvious problems, each non-life company was visited once 
every five to ten years. 

Since the 1992 privatization, periodical consultations have partly re
placed the extensive on-site inspections. With periodical consultations, which 
on average take about two days of preparation and two days of company visit, 
(usually) two or three (senior) ISB employees or account managers have 
several discussions about potential problems, expectations, etcetera with the 
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company management. The consultations cao provide additiooal information 
on a company. Periodical consultations are beId on a more regular basis tban 
on-site inspections. Nowadays, extensive on-site inspections are performed on 
an ad hoc or incidental basis. 

1.6 EARLY W ARNING SYSTEMS FOR NON-LIFE INSURERS 

"An effective supervision can only be achieved as a combination of 
an early warning system and on-site inspections." 

This statement from Pentikäinen, cited by Kastelein aod Remmerswaal [1986, 
p. 17], perfectly describes the crux of my research . 

Early warning is an identification task; i.e. it is the task of identifying 
companies with undue or excessive risk exposure [Altman et al., 1981, p. 310]. 
Traditionally, early warning systems are often defined as systems or models 
that try to predict bankruptcy. These models are estimated by cam paring 
samples of failed firms to samples of nonfailed firms. However, if we follow 
the definition given by Altman et al. , early warning systems are (or can be) 
more tban just that. Furthermore, in order to be a useful tooI for the super
visor these systems should do more than predict bankruptcy only. This point 
is perfectly iIIustrated by Klein and Barth [1995, pp. 283-284] at the NAIC: 

"The insurance industry is somewhat like a group of children play
ing alongside a busy st reet. Some of the children are c\oser to the 
st reet than others, and this is important to know, but the children 
chasing the soccer bali are more likely to dart out into traffic than 
the children that are sitting quietly on the sidewalk reading a book. 
[ ... ] Therefore, simple proximity to the street may be a poor crite
rion on which to judge who will be hit by a car. Also, children 
often do run into the street, but unless they run in front of a car 
and are struck, they quickly run back to the sidewalk and continue 
their games. If they are unlucky enough to dart into the st reet at 
the same moment as a speeding car, then they are struck. Most of 
the research to date on solvency monitoring systems has focused on 
those companies that have been 'hit by a car,' rather than focusing 
on those companies that have 'dashed into the street.' In the 
future, research on solvency monitoring systems will have to focus 
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more closelyon the potential for 'running into the street,' rather 
than whether or not an insurer will become insolvent. This means 
restating the solvency paradigm to focus on risk-taking behavior 
from a new perspective. Rather than trying to improve the metb
odology of predicting insolvent firms, early warning systems wiJl 
bave to focus on identifying tbose traits associated witb or activities 
th at constitute excessive risk-taking behavior. Future early warning 
systems will be judged on whether or not tbey are able to properly 
assess potential disasters, not on wbetber tbey predicted actual 
ones." 

Klein and Bartb [1995, p. 285] conclude tb at: 

"The primary goal of a solvency monitoring system is not to predict 
insolvency, but ratber to identify conditions which could lead to an 
insolvency and, bence, require furtber inspection and perbaps clo
ser monitoring. Insolvencies are actually relatively rare in the insur
ance industry, and often are as much the result of poor timing as of 
bazardous financial conditions." 

In line with AJtman et al. [1981] and Klein and Bartb [1995], this study 
defines an early warning system as a system tbat can be used to identify com
panies with excessive risk exposure. 

As mentioned in the first paragrapb of section 1.3, regulation is meant 
to control excessive risk exposure by insurance companies . This controlling of 
excessive risk exposure is one of tbe tasks of the ISB. However, tbe ISB bas 
scarce examination resources witb wbicb to determine, on an annual basis, the 
safety and soundness of all companies under supervision. A computer based 
system that can identify insurers witb excessive risk exposure can be a useful 
tooI to scbedule tbe timing, intensity, and extent of a particular insurer's 
examination and to focus on potential remedial action. Early warning infor
mation can be used to classify insurers according to tbeir degree of risk expo
sure so tbat an examination scbedule can be establisbed. Thus, bigh-risk 
insurers are examined first, medium-risk insurers next, etcetera. 

In case the examination following an early-warning signal indicates 
(financial or other) problems, the ISB can use its rigbt to give binding direc
tions [WTV 1993, Art.34]. Thus, the ISB is able to anticipate developments 
that can damage the interests of cunent and future insureds before it is too 
late. Thus, an early warning system can be used to identify problematic com-
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panies sooner, enabling tbe ISB to react faster. 
Furtbermore, witb tbe aid of an early warning system, it is possible to 

take care of some of tbe disadvantages of the minimum solvency margin, 
especially tbe static cbaracter of tbis margin7

. An early warning system may be 
able to detect negative developments tbat could cause problems in tbe (near) 
future before a company really fails to meet the minimum margin, again ena
bling tbe ISB to react in time. 

The objective of this research project can now be stated as follows : to 
build an early warning system that can be used by the ISB to improve the 
supervision of Dutch non-life insurance companies by identifying possible 
problem companies at an early stage of the evaluation process. 

1.7 RESEARCH QUESTIONS AND RESEARCH APPROACH 

Thus, tbe main target of this research project is to develop an adequate, com
puter based early warning system, whicb can be used to support the decision 
making processes at tbe ISB. The decision to be supported is tbe evaluation 
of tbe risk exposure of non-life insurance companies. More specifically, the 
system sbould be able to quickly allocate priorities for the evaluation of non
life insurance companies, i.e. the system aims at assisting to solve one of the 
problems with whicb the employees of tbe ISB are faced. The problem is tbe 
determination of the order in which the companies should be evaluated. 
Moreover, besides priorities, the system should provide additional (early 
warning) information that can be used by employees and account managers at 
the ISB during the following pbases of the evaluation process. 

To be adequate, the early warning system should meet several require
ments: 

1. the system should be able to identify companies with an excessive risk 
exposure; 

2. the system should make use of the knowledge and expertise available 
at the ISB; 

3. tbe system should use relevant scientific classification techniques; 

7 Possible negative developments in the solvency margin are not taken into 
account as long as the minimum has not been reached. See Berkouwer (1992] for 
a description of the disadvantages of the current EU rules. 
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ad 1 

4. the outcome of the ~stem should be understandable to employees 
and account managers at the ISB; and 

5. the system should fit in with the ISB evaluation process. 

Earlier applications of financial (i.e. bank and insurance) early warning sys
tems usually distinguished between bankrupt and non-bankrupt companies . 
Most of these studies were based on US data. In the United States, there 
have been several bankruptcies. Moreover, the amount of bankruptcies, 
although undesirable for supervisors and policyholders, is adequate in a statis
tical sense. In the Netherlands, however, bankruptcies of non-life insurance 
companies are quite rare. Therefore, there are not enough data available to 
apply the traditional (statistica I) methods based on the bankrupt/non-bankrupt 
distinction. 

Of course, a lack of bankruptcies does not mean that no company has 
ever been in trouble. The problems were, however, almost always solved by, 
for instanee, a reorganization, a merger, or a portfolio-transfer, and all th is 
would be effected before a company had to be dec1ared bankrupt. Often, 
these actions to prevent insurers from going bankrupt were initiated by the 
ISB. 

Even if there would have been areasonabIe - in a statistical sense -
number of bankruptcies among Dutch non-life insurance companies, the 
bankrupt/non-bankrupt distinction probably would not have been used here. 
As indicated in the preceding section, from a supervisory perspective it is 
more useful to have a tooI that focuses on identifying conditions which could 
lead to an bankruptcy, than one that focuses on predicting bankruptcy itself. 

ad 2 
A lack of bankruptcies does not automatically mean that aH companies have a 
solid financial position and a non-excessive risk exposure. Even though it is 
very difficult - perhaps even impossible - to establish the (exact) financial 
position and risk exposure of an insurance company [Oosenbrug, 1994a, p. 
36], it is possible to indicate this on the basis of its weak and strong points. In 
this study, the c1assification into different risk categories of the companies in 
the data set will be based on an analysis of each company's actual assessment 
report by the (senior) ISB employees and account managers. It is assumed 
that the major weak and strong points of each company are given in its 
assessment report. The c1assification of a company will depend on the number 
and the seriousness of its weak and strong points given in the report. For the 
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'yees description of yet another way in which the system might make use of the 
knowledge and expertise available at the ISB, see ad 4. 
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ad 3 
Multivariate statistical analysis of tinancial ratios is the most common method 
in the literature on financial cJassification applications, like bankruptcy predic
tion. Since Altman [1968], a large number of studies applied tbe multiple dis
criminant analysis (MOA). More recent studies, bowever, discourage tbe use 
of MOA in predicting financial distress (see for example Zmijewski [1984]). 
Logit analysis is an alternative to MOA and is more robust and avoids same 
of tbe disadvantages of MOA. 

Most published applications of multivariate statistical analysis are based 
on US data. There are hardly any publisbed results of such models for tbe 
Dutcb insurance industry. It is, therefore, interesting to investigate tbe applic
ability of multivariate statistica I techniques and more specifically of logit ana
lysis witbin an early waming system for Outcb non-life insurers. The applica
tion of logit analysis to early waming will be tbe first pbase of tbis project. 
Tbe ratias that are used to build a logit model are those ratios tbat are cur
rently used in tbe assessment process and some ratios that bave been quite 
successful in earlier applications. Cbapter 3 will present an overview of tbe 
statistical tecbniques used in and of the results of earlier applications . 

Neural networks are endowed with certain special features , wbich make 
them an interesting subject for researcb con ce ming early waming. Among the 
main characteristics are pattem recognition (the ability to cJassify pattems), 
adaptability, fault tolerance, and resistance to noise in tbe inputs [Brockett et 
al., 1994, p. 405]. A neural network can continue to leam even wbile it is used 
in producing predictions, which allows the network to adapt to new situations. 
Moreover, a neural network does not start witb an a priori model of the rela
tionships between input and output. Tbe neural network itself actually disco
vers the relationsbip between input and output. The number of applications 
of neural networks increased rapidly in recent years. A recent, promising 
application of neural networks to early waming of insurer bankruptcy is 
described in Brockett et al. [1994]. Tbe neural network outperformed tbe 
IRIS ratio system promulgated by the NAIC and an MOA model based on 
tbe same variables. Therefore, the application of neural networks witbin an 
early warning system will be the subject of tbe second phase of tbis project. 
Tbe reader is referred to cbapter 4 for a description of neural network tech
nology and a comparison of neural networks and otber cJassification and pre
diction methods. 
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The cIassification of the companies in the data set is based on an analysis of 
assessment reports. Therefore, what I will do in the development of the early 
waming system is to model the assessments by the (senior) ISB employees 
and account managers. They use wrv statements and other information they 
have access to in order to assess a company. Some of the factors used by the 
(senior) employees and account managers may be hard to quantify. The 
employees and account managers apply their expertise to combine these 
quantitative and qualitative factors into one single assessment of the quality 
of an insurance company. Logit analysis and neural networks are unlikely to 
be able to adequately bandIe all information used by the employees and ac
count managers, and to completely model tbe assessment process. Therefore, 
still sometbing else may be required for early waming systems to attain the 
above described desired cbaracteristics. 

Rule-based expert systems are specially developed to model the decision 
making processes of experts and to handle qualitative information. They may, 
therefore, be very useful tools for early waming. Moreover, a very important 
advantage of rule-based expert systems is that they can explain how a certain 
conc1usion was reached - contrary to logit models and neural networks. Such 
additional information can be used to focus the attent ion on the weak points 
of a company in tbe next assessment rounds. A fin al advantage of rule-based 
expert systems is tbat tbe form in wbicb knowledge is represented witbin sucb 
a system is very similar to the natural language. Since rule-based expert sys
tems c10sely resembling human problem solving can be built, the outcome and 
tbe reason for this outcome may be easier understood by those people who 
use tbe system as compared to tbe outcome of otber systems. 

In tbe third pbase of this project, attention will be paid to the applicabil
ity of rule-based expert systems within an early waming system. A general 
description of tbe metbods used and the ideas behind expert systems is 
presented in cbapter 5. 

ad 5 

The perfect early waming system should be able to analyze the consequences 
of new information of any kind (general or for one company in particular) to 
tbe company, whenever this new informationis made available. This new 
information would not only inc1ude (annual and quarterly) financial state
ments, but also information on changes in the management, court decisions, 
economie forecasts, and much more. Basically, tbe system would be able to 
bandIe all information, botb quantitative and qualitative, wbich could be of 
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same relevance for tbe assessment of ODe or more compaDies. Sucb a system 
cannot be made because one would have to know beforehand each type of 
information that could become available and th at might be of relevance for 
tbe assessment of insurance companies, and tbe exact cODsequeDce of tbis 
specific information for each company. Obviously, this is quite impossible. 

A somewhat less ambitious though more feasible approach would be to 
limit the number of types of information th at can be handled by the early 
waming system. One could ask a number of experts what they think is relev
ant information for the assessment of a non-life insurance company and how 
this information influences the assessment. Thus, one would be unlikely to 
cover all relevant types of information that could become available, but one 
would at least cover those types that are currently considered to be the most 
important ones. 

When all necessary non-financial information were available in the ISB 
data base, or when it were relatively easy to add relevant but missing informa
tion to the data base, the early wa ming system could be run automatically 
after the WTV statements have been submitted. Subsequently, the early 
waming system could use these statements and other relevant information to 
make a rough assessment of the risk exposure of each of the companies . In 
fact, the system could even be rerun for companies for which new information 
bas become available. 

The early warning system could then be used to classify insurers in the 
verification round. This classification could be used to establish priorities for 
the second round. Thus, the verification round can be completed more quick
Iy, and potential problem companies wiJl be treated first in the second mund. 
Furthermore, the early warning system can also provide information concern
ing why a specific company is earmarked as a possible problem company. This 
information may be used in the following evaluation rounds. Also, some of 
the checks that are currently performed in the second round can be auto
mized and included in the early warning system. This would lead to a further 
reduction in the time needed to evaluate an insurance company. Overall, this 
should lead to information concerning problem companies at an earl ier stage 
and also to a faster and improved evaluation process. 

The early warning system should not take over the full evaluation 
process. Even if it were possible, which is highly unlikely, it would still be 
undesirable and dangerous. If tbe supervisors were to fully rely on the system, 
expertise could be lost. This expertise, however, remains the core of the eval
uation process. It will still be needed, at least (though not only) for updating 
the system and checking the results. 
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Therefore, the research question I wiJl try to answer in this book is: how 
might such an early waming system, meeting the ahove mentioned criteria, he 
developed? 

The computer based early warning system that has been developed in 
the process of answering this question is referred to as N.E.W.S., which 
stands for Non-life Early Waming System. 

1.8 OUTLINE OF THIS BOOK 

In the preceding sections, I have indicated the hnes along which the early 
waming system for the support of decision making processes at the ISB can 
he developed. In the next chapter, some of the theories on decision making 
will be discussed, followed by an overview of the developments in the applica
tion of computers to the support of decision making processes . Chapter 2 cIo
ses with a short introduction into Decision Support Systems. In chapter 3 an 
overview will be given of the most common statistical approaches used in 
earlier studies on early waming systems or, more generally, the cIassification 
of financial institutions, and for each of these approaches a number of applic
ations will be described. In chapter 4 neural networks will be introduced, fol
lowed by an introduction to expert systems in chapter 5. 

In chapters 6 to 8 the different models used within the total early war
ning system are described. Chapter 6 opens with a discussion of the cIassifica
tion methodology used in this study. Subsequently, the results of the initial 
data analysis are presented. This chapter is concIuded with a description of 
the development of the logit model and some test results of this model. The 
development process of the neural network and the results of some tests of 
the final network are presented in chapter 7. In chapter 8 the rule-based 
expert system is presented together with the test results for the complete early 
waming system. 

In the fin al chapter, chapter 9, the concIusions will be presented. The 
final answer to the research question will be given. Furthermore, the usability 
of the different components of the total system will be evaluated, and the 
organizational consequences of a potential introduction of the system within 
the ISB will be discussed. Finally, some possible alternatives and extensions 
will be given. 




