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REINSURANCE & QTHER ASPECYS
A Ganeral Introduction
The working party consiated of :-

David Mart (Chairman)
Nigel Gillott
fRay Hunter
Janet Lockett
Grsham Lyons
Chris Mallor
Richard bilkinson
and Bob Alting von Gsasu (a member by corrsspondence).

The report wes produced ss a result of the discuasion of working nates
an specific aspects by individual members of the group. Thus, an agraed
repart was gansrated, and as » conssquence although different
individuals wrote differsnt parts of the final report, they are nat
sttributed to the authors, as this could give a mialemding impressaian.

The subject of reinsurance snd particularly its salvency aspects is
s most appropriate one for stuiy at the pressnt time in view of the
ganerally agrasd weakress of the world reinsurance market. This is
fairly typically surmed up in the following quatation from a recent
insurancs publication.

*It is not easy to get the warld reinsursnce indusiry toc agree on
anything. But one point on which most senior people in the
industry are in accaord is that soonser or later and gquite praobably
snanay, there is going ta b= a massive crash in the industry that
will wipe qut a lot o the newer and emeller names in the
reinsurance field and badly hurt some of the larger ones sz well®.

Clearly, if such a crash aoccurs, it will be more than just reinsurers
who are affected.

The weakneas of the reinsursnce market must be of great concearn to
supervisory authorities. Before we can describe ; system for
menitoring reinsurance and reinsursrs, we need to understand how tha
present wveakness within the industry has come about. The following are
somg of the primary reasons :-

1)} Over-capacity in the Reinsurance Msrket ~ recent years have seen
huge increases in both the number of professianal reinsurance
companies and in the number of ‘names' writing through Lloyd‘s,
This increased compstition has led to a2 price war in which rates
have been cut to what many comnaider to be a suicidal level.

2) Lack of Technical Expertiss - it is comman for reinsurers to lack
technical expertise in the Pixing of both retes and reserves, This
is nat to say that thers are not many extiremely competent
reinsurance companies. However, there iz also 8 great numbsr of
reinsurers who Jjustify the description Ycowbays®,
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&)

5)
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Overliining - in order to make an impact on the market, some reinsurers
write much larger lines than they intsnd to keep, reinsuring the
surplus with an overriding commission. As the business is passed from
one reinsursr to another, the overriders and brokerage erndae the
profitsbility of the business. The interdependency caused by such
retrocessions could lead to a 'domina' effect in the event of s major
catastrophs.

Post Fimsancing «~ rsinsursrs currently opsrate in s systsm of post
financing. The losass from major svents are to s large extent recoupsd
by incrsasing futurs premiums, rather than bsing anticipated and
resarved in advance. This philasophy, of courss, assunmss that the
reinayrer is still solvent sfter the avent.

Taxation of Cataatrophe Resarves - in the U K., catsstrophe rsasrves
can only ba satsbiished from post-tax funds. Thia causes imsursrs
to hold as much as posaible of their catsstrophe ressrve in the form
aof margins in the valustion of cutstanding claima.

For the supervisar, this practice must be very inconvenient bscause
1t is difficult to judge the amount of funds that could be made
availahle to meat the lisbility from s cstastrophic event.

In the prsssnt reinsurance markst, the practice can alsoc mask =
trend of detaricrating financial strength es the hidden catastrophe
fund is consclously, or unconaciously, depisted to top up a poor
trading result.

Soclisl and Technological Chengss - since Uiorld War II thers has been
rapid expansion of industry with bigger factories and warehousss and
industrislisstion of undevelopsd countriss. The use of nuclear pouer
ia spresding throughout the world. In insurance there 1z a demand

to caver unchartered risks arising from new technolegy (e.g. computer
leasing) and s demsnd to cover political risks due to the spread of
terrorism. These factars incresss both the scope and intesnsity of
poasiblie catastrophe sventa.

Currency Problems - since reinsurance is an internationsl businesw,
reinsurers operats in many currenciss. This is particularly true of
maring snd aviation business.

In recant yesars, exchange fluctuatiaons have been particularly violent,
and underuritsrs must besr these risks as part of their business.
Unfortunately, the accounting systems of many reinsurers were not
built to withstand exchsnge fluctuations of this magnitude. An
insdequate accounting syatem can lesd to insolvancy in three weys :-

(a) Misinterpretation of insurance profit at the end of
a year in which thers has besn s marked movement in
exchenge rates.

{b) Misinterpretation of claim development following a
perind of continuous strenghtening of the reinsurerh
own Currency.



(c) By praviding inadequste information for asset
matching by currency. Assst matching is howaver,
particulsrly difficult for & reinsurer since a
new large claim will alweys unbalance a previously
matched position. Howsver s company may decide
instesd to svoid certain currencies and invest in an
altermative currency which is considered likely to
be stronger. A further problem is the possibility
of treaties being writtsn in a curr=ncy other than
that of the originsl risks, or even claims being
setiled in. the currency of the country in which the
loss occurred rather than that of the country whers
the pramium wme pald.

faving thus lntroduced the subject, we now consider the thmoretical aspects
af reinsursnce preogrammes and retentions in Section B and C, befors turning
to the currsnt and potential futurs supervision of reinsurance business
ceded and accspted.,



SEOTIAN B - PRINCIPLES AFFECTING REINSURANCE FROGRAINMES
(1) General

The reinsurance programme for a compeny is likely to be affected

by the same principles, irrespective of the type of company involved.
However, the actusl reinsurance programme most appropriate will wvary
because:

(a) +the importance attached to the various principles will differ
according to the type and size of the company involved.

(v) the coat of alternative programmes will vary according to the
state of the reinsurance market.

The reinsurance programme should take account of the following:-

1. The posaibility of r»uin resuliing from a catas'tromhe., For this

purpose a catastrophe is defined as a single large claim or a
serles of related claims,

2. The extent of the company's iree reserves, since these will
provide an altermativs form of protection against insolvency.

3. The extent to which the business being written is subject to
year=to=yoar fluctuations in claims experience. Such fluctuations
may be of a random or a coyclical naturae.

4, The level of adequacy of the premium rates to provide for the
expected risk, together with the possibility that the risk has
been underestimated. Such undergatimation can arise from a wide
variety of causes, the most cobvious being over-optimistic assessmant
of future trends in inflation, etc.

5. The extent to which the company wishes to smooth its underwriting
results,

6. The intended rate of expansion of the business, as a higher expansion
rate may necessitate s greater percentage cession to reinsurance,

T The possibilities of reciprocal business bheing obtained from the
reinsurers.

8, The identity of the propesed reingwwers from the point of view of
their ability to meet any claims made againat them, In thias
comnection, the solvency position of the reinsurer has a direct
bearing on the solvency of the réeinsured, However it is often

difficult for the direct company to deterazine the relevant characteristics

of the prosveciiversinsurers., Furthermore the reinsurers themselves
will probably retrocede some of the business which makee the
problem of gselection of reinsurers even greater.

9. 4ny local legislation regarding particular reinsurance arrangements.



10. The prestige involved in writing large risks.

11, The identity of the reinsurance brokers., In the case of sona
Lloyds brokers, the broker and risk-carrier may be inter-related.

Given these points, the reinsurance arrangements should atiempt to
obtain the greatest available benefit at tha lesst cost, but bearing

in mind long-term considerations, such as the fact that it is to the
adventage of the direct insurer that a healthy reinsurance market exists.

The cost involved depends on:
(a) the expenses incurred in administering the reinsurance programme

(») the commissions available = it should be noted that the existence
of an overe<rider can give the direct company a guaranteed income,
which mininiseas fluctuationa,

{¢) the nature of the various available inflation and currency clauses,

and the impact they will have given different assumptions as te
future trends.

(d) the cash flow implications of the reinsurance programme,
especially the size of any deposit premjiums,

These principles tend to emphasize the need for solvency protection,

but in fact, only half of the points made above are directly connscted
with solivency.

The type or types of reinsurance most appropriate to a particulax
company or a particular class will depend on the weights given to
the above points in the comrany!s philosorvhy, and the following
sections consider a faw types of ¢ompany from this viewpoint,



(ii) '™e Practical Imvlications for a Snecialist Fire and Accident Comvany

Oy a specialist fire and accident cumpany we mean a company specialising
in one class of fire and accident business.

The actual reinsurance programme will depend on which clasa of business
is being written, but irresvective of this, the important factors will bes

1.

2.

3.

The extent to which the company is exposing itself to the possibility
of catastrophe - there is lilksly to be a lack of "spread® since only
one class i3 involved,

Te extent to which results are lisble to vary from year %o year =
this is particularly important if the class being written is subject
to eyclical patterns.

The adequacy of the premium rates is likely to be very important,
because of the lack of other classes to compensate for any inadequacy
in the specielist clasa. However there are at least two problems

in using reinsurance to laprove this situation:

(a) the reinsurance solution can only be considersd as a shorteterm
alleviation of the problem, a3 in the longer term the reinsurer
will require & profit - inadequate rates for the direct businesa
are unlikely to be attrzctive to reinsurers,

(b) the treaty most apvropriate is stop loss, and this is almost
imposaible o acquire, especially in these circumstances,

Reciprocity may be very imporiant, especially to improve geographical spread.
The prestige of writing large risks may be a factor in some specialist

companies, but in general it appears to be composites who are more
concezned on this score.

A3 2 result of these factors excess-of-loss reinsurance is likely to
te required (1) and possikly ston-loss if available (3), and quota
share (4)., Factors 2 and 5 are likely to affect the proportion of
premium ceded to reinsurers rather than the tyves required.

All in all mrotection of solvency is the prime resson for reinsuring.



(3i1) The Practical Implications for a Composite Company

For a cooposite company, there is inevitably a greater spread of
risk than for a specialist, so that less reinsurance would sestr to be
justified. However, in many such companies, it appears that each
account is protected by reinsurance as if it stood by itself.
™eoretically the most important factors are:

1, Te extent to vhich the company is exposing itself to the possibility
of catastrophe ~ this can be a particularly important point if the
catastropne is liable $o affect more than one class of business,
Nevertheless, a composite is liable to benefit to some extent
from its greater spread of risk than will a specialist company.

2. The adequacy of the premlum rates - this is also lesa important
for a composite, although if a company underestimates the effects
of future inflation in one c¢lass, it iz reasonable to axpect
that it may do the same for other c¢laases.

3. 'Te extent to which the company wishes to smooth ita underwriting
resnlts - thers is a tendency for composites to he concernmed as
to the stability of their profit and its effect om Stonk Market
valuations, ete.

4., The prestize gained by bteing in a position to write the larger
risks - this is also tied in with the previous point, being
involved in protecting the company's image.

A3 a result of these factors, excess-of-loss reinsurance iz likely to
be required (1). Stop-loss reinsurance is less likely to be sought
because of the reduced importance of point 2.

Points 3 and 4 are likely to result in the levels of retentions
being lower than would cotherwise be the case, sund especially the
ceding of more reinsurance on a proportional basis either by means
of 2 surplus treaty, or facultatively.

The overall effect is designed to be protection of solvency and
production of @ steady fiow of profit,



(iv) The Practical Implications for an MAT Specialist

For an insurer writing MAT business it has to be borne in mind that
cover consists of two parts with ratier different characteristics.

(a) property risk which is relaiively short-tailed but may involve
very large suns insured.

(b} 1liability visk which is long-tailed and can involve very large
claims which are not usually quantifiable at the outset.

Also it has to be borne in mind that this class of business is generally
written on 2 line«slip basis, which is a form of co-insurance, so

that an individual insurer can control his maximum liability under

type (a) by restricting the line for which he is prepared to sign.
However, because of the size of the sums insured involved, and also the
existence of the unquantifiable liability riaks, this resiriction is

an imperfect way of controlling maximnm clains pay-out, so reinsurance
is necessary for the purpoae,

Thus the most important factors are:

1. The extent to which the insurer i3 exposed %o the possibility
of catastrophe either through one substantial claim or an aceumulation
of losses from the same incident. The accumulation risk is extremely
difficult to sssesa because of the mobility of the risks.

2. The extent to which results are liable to fluctuate from year to
year = AT business tends to have a cyelical rattern dependant
on the level of business activity in the Weatern world.

3+ The adequacy of the premium rates is likely to be important,
egpecially in wview of the fluctuating profitability referred to
ghove, and the concentration on 2 single class of business.

Hoerar, as £or a 3pecialist fire awd accident ~omnany, reinsursnes
can only be comsidered a short-term measure in this respect,
always assuming a relevant cover is available at all.

4. The use of reinsurance to obtain geograrhical reciprocity has
less application in an MAT account because the large, mobile
risks involved give rise to a world-wide distribution of cover.

5. The extent 4o which a suitable currency clause can be arranged
31 affect the choice of reinsurance prograsmme, This needs
0 give adequate protection ageinst the possibility of claims
payments being in any currency, since LAT claims nay be paid in
any currency, not necessarily that in vhich the premiu=m is due.

As 2 result of these factors, an il\T insurer will require a non-proportional
(excess of loss or catasirothe excess of loss) reinsurance treaty

to protect 2zainst the problems in parasrapn 1, but this is often in
conjunction with surplus or quota-share to limit the oremium ceded

t0 excess-of-loss reinsurers. Itsns 2 and 3 indicate the need for a
atop-loss treaty, but in general such cover is not availadle on

ne mavicet especially if premium rates are weak, 13 a result of §
all treaties are likely to eontzin a currency clause,



(v) Practicel Implications for a Reinsurance Company

Por a reinsursr, the solvency aspects of reinsurance are the nosgt
important, especially those resulting from sccummlation risks, These
accurmlation risks considerably complicate the rroblem for a reinsurer,
because of the very much greater risk that a reinsurer will find

that he has more of a particular claim, or grester exposure to the
effects of a series of claims (e.g. arising in a particulsr geograshicel
location from a perticular natural hazard) than the reinsurance company
retention. This greater risk arises because of one or more of the
following possibilities:

1., Vhere the reinsurance company wnknowingly receives a greater
line than it really wants due to indexation, currency movements,
a tmild-up of ancillary sections of the claim, ete.

2. Vnere the reinsurance company takes lines on the same risk from
more than one direct insurer or other reinsurer.

3. A specific risk may be declared to a treaty where the risk
is potentially greater than %the reinsurance company retentiom.

4. T“hers the reinsurance company offers a greater line than it
really wants o take, to provide a service, to obtain reciprocity
or to get control of treaty iterma.

In 2ddition,other factors which affect the choice of programme are:-
5. The degree of confidence which the reinsurance company has in its
accaptance., This can be prejudiced if they are dealing with a

new company, a new territory or a new class of business.

6. The use of reinsurance for reciprocity purposes is widespread in
the reinsurance market.

7. The extent to whichthe company can obtain an over-rider to retrocede
business it doea not really want, thus making a profit on expenses,
AMlthongh this is anneidered bad prectice, it vundeabiadly does lapzoi.

8. The extent to vhich the company reinsures specialist classes of
business such as Hail.

9. The extent to which reinsurance is being used in conjunction with
a fronting operation.

10, The nature of the company and ita "implicit" capital backing.
For exanple, it may be a State reinsurance company, or sart of
an intermational group of companies,

1l, The quality of the prospective retrocessionsires,
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12, The extent to which the local supervisor does or does not contzol
the activities of reinsursnce companies.

The above points may apply to either proportional or non-proportional
reinsurance port folios, They will have the following practical
effects on the company's retrocession programme.

Points 1, 2, 3 and 4 vesult in pressure on the solvency of the mnany,
and require the inclusion of non-proportional protection in the company ‘s
retrocessions, although 3 and 4 may to some extent be offset by the
inclusion of proportional reinsurance, eapecially quota shaxre where
reciprocity is involved.

Points 5 and 10 are omly likely to affect the level of the reinsurance
company 's retention rather than the type of reinsurance it seeks,

In the case of State or international group reinsurance companioes,
there may be some difficulty for a supervisor if no guarantee exists
as to the provision of additional capital as necessary.

Points 6, 7 and 9 suggeat the use of proportional reinsurance, particulaxly
quota share, and in the case of 6 this may be on & 100% basis.

Point 8 may involve the inclusion of stop-loss reinsurance as this

form of cover may be available (and considered desirable) for sope

of these specialist classes, However, the situation here iz complicated
by the fact that the reinsuxer has g different spread of risk.,

(a) Proportional Business

There do not appear to be any additional factors which need to be
taken into account when retroceding proportional tusiness.

() NonProportionsl Susiness

In addition t0 the above general points, the following will affect the
reinsurance company only in resvect of its non-proportionsl acceptsaces.

1. In relation to fire excess-of-losa, the company‘!s retrocessions
should take account of whether it is dealing with working layers
or cataastrophe layera.

For the former, a surplus treaty is suggested, but in relation
to the latler, especially 2aking into account geographical
concentrations a layered excess-of-logs protection is almost
certainly reguired, such tbat any one eatastropae is unlikely
to hit the reinsurance company'!s free reserves by more than a
kno'm percentage.

2. In relation to accident excess-of-loss, accumilations are the
over-riding factor, as discussed in an earlier section. Hence
& layered excess-of-loss cover will be required, with a retention
vaich allows a factor for the extent of the risk of unknoms
accumulationa, on top of the provision for kmowm accumulations
which is, of course, much siz>ler.
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(vi) The mffect of the Comvany's size

Whilst basically the same principles will affect the decision on
reinsurance policy irrespective of the size of the company, the
woights attached to these principles will wvary according to such
factors as size of operations and comparative level of solvency margins.

Although many large composite companies have raised additional capital
over the last fen years t hrough rights issues, this channel of
inproving solvency margins is not available to mitual companisa and
provably less readily available to a smaller company. Hence these
groups may rely 0 a greater extent on the use of reinsurance 4o
finance premium growth, This suggesta the greater use of quota

share by a small company.

Retentions for smaller companies axe likely to be lomer, in oxder
to provide the same measure of protection against insolvency. The
same may apply to a small account within a larger company, although
there is no real justification for this course,

In particular, small companies are likely to prchase working excess-
of~loss protection, whereas a larger company may protect itself
only against the major catasirophe.

If available, stop~loss cover would be likely to be of greater value

t0 a small company which is particularly vulnerabla to an aiverse
fluctuation in ¢laims results,
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SECTION ¢ - TEE ILZVEL OF RETSNTIONS

Setting a heading as level of retentions tends to imply that decisions
have been taken already as to the type of reinsurance to be emplayes.

In some cases the use of a particular type of cover is standard. Fowever
for some types of portfolio it is usunal for a combination of different
types of protection to be arranged, and there may even be a choice as

to which of the possible types will be most effective as altermatives

in a particular case. Such possibilities will obviously require more
detailed consjiderations, aome of which cannot be readily expressed
quantitatively.

The three most obvions measurable quantities principally affected by
each re.nsurance arrangement are (a) expected total retained claims
cost, (b) standard deviation of this expected value and (¢) cost of
reinsurance. The amount which the insurer will pay for protection
will depend on the extent of his need for that cover. Thus 1o decide
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on the type of reinaurance package covering all lines of bugsiness appropriate

in the speecial circumstances of a company will reguire an analysis

of the reasons, with priorities, for the protection (as discussed in
Section B above), and a full analysis of the effacis of each available
type of package on the expected retained claims, Investigation is
obviously necessary into the current state of the reinsurance market

go that the costs of the various covers at variocus levels may be discovered.

Then a menagement decision must be taken as to the best way of balancing
requirements with available covers likely to provide the most desirable
types and levels of protection at acceptable costs.

It i9 impossible $to0 give an in-depth discusaion of the quantitative needs
of companies in specific circumstances in the limited space available
here, and pointless to try to give a brief genmeralisation. Also most
readers will already know the basic techniques required to obtain
astimates of expected total retained claims costs and the corresponding
standard deviations, given a suitable claims distribution function.

Most difficulties arise in (a) attempting to find a suitable functico
which fits past dava sutiiciently and (b) adapting such a function

to allow for future inflation and changes in the account. As far as
the volume of data allows, business should be subdivided to try to
ensure homogenity as regards leoss frequency and severity considerations.

There have been many papers published which discuss in somparatively
theoretical (rather than practical) fashion various aspects of the
application of various kinds of reinsurance {particularly excess of
loss) to specified types of portfolio. Some of these preaent particular
types of claim model for use in analyses. In the space available here

a full survey of the theories and methods discussed at length in such
papers is not possible or appropriate. Bowever various aspects of
practical analyses must. be commented upen.
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2.2 This study group has had the benafit of a preview of Bob Alting Von Gemsaun's

3.1

3.2

paper to the XVth ASTIN Collogium. In this he highlights several of the
problems which arise in trying to get accurate practical and practicable
analyses of reinsurance problems. In Section IIT he presenis a forecasting
model for Excess of Loss reinsurance.

In many ways XL appeara to be the meost amenable of the available reinsurance
covers as regards mathematical analysis. It also seema to be the type

most likely to be directly crucial to the solvency of many direct offices
for the majority of types of business (subjsct to intelligent approaches

to rating, underwriting etc.). However, as Bob says at the start of
subgection III. 2 in his paper, it has been his experience (and that of
others too!) that many pagt presentations of & clasaical approach to

ZL problems fail very early when application to reality is reaquired - as
they start by assuming a probability distribution of individual claim
amount vhich can be easily manipulated mathematically. Elegant calculations
of expected claims costs (and their variances) for direct writer and
reinsurer can then be readily produced for various XI, priority levels.
However, it is by no means obvious that any such function is a sufficiently
good fit for this type of problem. It is often impossible to find a single
function which provides anything apuvroaching a good £it to the entire

loss distribution for a class of businesa, and so it is frequently
neceasary to use either a sum of functions (different terms predominating
for diffevent sections of the curve) or to accept that only a part

of the curve will be fitted and analysed at a time. To justify such
situations it is usually sa2id that large losses are of a totally

different basic nature to run-of-the-mill small lossesa. But how camn

we establish the balance between these in advance or even dacide exactly
where the dividing line is, if it exists? In any event the veriation

of past results in the tail of the claim size distribution frequently
makes seleciion of parametars relating to that section controversial.

To select an apparently reasonable function as an approximation to

the claim size distribution may be useful to give rough estimates of

the effects of varicus rarrgenent Cecisicna, tut this can be dangerousn

if ingufficient attention is paid to the size of possible errors,
particularly in estimating variance of total losa, arising from poor
fitting, esmpecially in the extreme tail.

Bob not only attempts to build a model to reduce the effect of mathematicel
fitting, but also incorporates the fact that many setilements are made
by a series of partial payments, which is ‘especially important when

the impact of inflation om claim costs is also inmtroduced. It would

be very difficult and indeed unfaiz to Bob %o try to present a precis
of his paper or even a full outline of his approach here. However,

one further point is that there is obviously scope for an element of
subjectivism in the choice of values to be used as frequencies for

each model value in Bohb's system, as is seen in his case study in XII 7.
There seems no way round this as we all lack basic'erystal-ball-gazing”
ability (otherwise we could achieve better results by simpler means!)
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However it is at this stage that advice from skilled underwriters and
claims managers can and mmst be incorporated, and agistuents made
for changes in legal liabilities, sysiewms of court awards ete., as
well as any changes in policy cover or types of risk covered in the
account over the period of analysis and for fuiture application.

3.3 Since preniums are not basiocally proportiocnal for XL reinsurance the
broad of possible optional cover to be sought as a result of the
analysis {of whatever form) of claims effect, and other considerations,
is naxrrowed by the premiums charged by the reinsurers, Their opinion
of aporopriate charges will almost certainiy differ from that of the
cedant. The standing of the cedant in the market and the capacity
of the reinsurancs markset itself often have a marked effect on the
levels of ratas quoted.

4.1 For property lines, the moat important type of reinsurance protection
necessary to protect solvency may often bhe an Aggregate Excess of Loas
cover. Several classes of businesas including for example fire and motor
and marine are liable to aggregations of lossea =ithin each class axrising
from one event, such as a very large storm. Aggregation between classes
also occurs. The smooth flow of owverall results could be seriously
upset and solvency threatened unless suitable cover is obtained.

4,2 Probabilities of such najor events are virtually incalculable over a
short term, and even aiter careful research on volumes of business

written in koy exposed areas, it i3 very hard to estimate possible
losses (net of reinsurances).

Some very rough calculations of parsmeters based on past events and
frequencies of past occurrences can indicate the level of risks run
by the direct writer, Quotations are likely to he sought for a wide
range of layers of covers. (bviously small companies need cover at
much lower levels than larga ones but the princirples to be conaidered
would not be basically different.

4.7 Reinsurirc? sonpanied and their reinsarers will be su Jar from the data
on original riska covered that calculations will be even more approximate,

4.4 The final decisiocn on precisely what level of retention to choose will
probably depend greatly on the rates quoted for cover, although the

level must be low enough to ensure solvency in the event of all "foreseegble"
disasters at all costs.

5.1 Surplus reinsurance is 2130 used to protect vroperty lines, but any
statistical analysis of appropriate levels of retention is subjeet to
even greater problems than for XL. In prazctice most comnanies appear
to use a conmplex system of varying paximum retentions by classification
of risk within an aceount, often usingan EL basis. (In many cases the
SI is totally unrealistic, e.,g. for measuring size of irdividual risks
covered collectively under a hlanket policy, However it must be noted
thet ETLs can algo be unreliable sihice they are sometimes exceeded).
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5.2 The mix of typea and sizes of risks in the portfolic is critical to the
variablility likely %o be inherent in the total results. Overall loss
frequencies and loss as percentage of 5I (or EIL) distributions vary
considerably between various types of risk (and even sizes within risk
categories), At times papers discussing overall lcas f{reguencies and
loss as percentage of SI have been produced using verious assorted data.
The mannexr in which such published data might be utilised vwhen large
commercial or industrial risks, where EML s rathers than SI's apply, are
included in the aceount is not obvious, It seems improbable that there
would be direct applicability im view of the difficulties of fixing
appropriate risk size measurements where these are no® specific.

5.3 T™his makea fixing parameters and constructing a simmlation model of
effects of surplus reinsurance almost impossible without assumptionsa
and approximations, particularly as to roughly homogeneous groupings.
To produce a model of the effeets of various surplus reinsurance
atrategies, it would seem that each siraiegy should ve specifieq in
great detail at an early stage in the calculatioms, and this would nake
simulation of results highly cumbexrsome,

5.4 The maxipun amount the company is willing to lose on any one risk
obvicusly depends on the frequency of loss, distribution of losses up
$0 that level and the stability required in the account, Within a

narrow hand the fringe terms offered by the reinsurer would decide the
exact level selected.

5.5 Statistical theory would tend to lead to the adoption of one acceptable
lipit size per risk. This could be expressed in L or SI terms, I
the EML basis is used, some allowance (based on pest experience, which pay
itself be unreliable) must be made for the chance that values are not
in some cases actual maximum possible losses. In practice, underwriters
frequently only hold full retentions agrsed and cede the maxiomm allowed
number of lines in respect of top quality risks, Om retentionsa and
‘number of lines ceded are usually reduced (meaning lower original
acoeptancs) on loger category risks. Suggested justification for this
is that it i3 congidered unwise to pass on tno much risk in the categories
where claim results are most variable and for which it is less easy
to justify premiums as fully sdequate; and random fluctuations of
resulta could nore easily lead to loss of goodwill, following the
reinsurer being passed an unrepresentatively poor section of the direct
writers portfolic for several years. This practice will tend to protect
the solvency vosition of the insure» directly. It also complicates
analysis of proLable effects. of changing the basic retention pattern
for surplus cover since overall practice resulting from each pattern
cannot readily be established.

6.1 If a2 suitable underlying distribution of losses iz obtainable in any

form, the analysis of the results of a quota share reingurance can be
made fairly straightforwardly, and premiums, expenses of operation
and approximate cormissions incorporated. Section V of Bob Alting
von Geusaun's paper deals with this problem.

7.1 In the Appendix to this 3ection an example of using a2 simple simmlation
model to indicate the effect of various reinsurance srrangements oz
solvency nargins is presented,



16
APPENDIX TO SECTION C

Sett Retention Levels
By Simulation

As already discussed there are many reasons why an insurance
company should reinsure some part of its business. However, for
purely solvency reasons, it seems likely that the levels of
retention needed (other than for catastrophe cover) are much
higher than those currently used by insurance companies. This
appendix attempts to outline one simple theoretical method of
setting retention levels by simulation to ensure an acceptable
level of future solvency margins having regard only to reinsurance
policy.

When considering solely the amount of reinsurance necessary in
relation to the solvency margin held the management of a company
may well wish to limit the average amount by which the solvency
margin will change from year to year and to set a limit on the
probable maximum amount by which the solvency margin will change.
In statistical terms we want to limit to given amounts the mean
and standard deviation of the percentage changes in solvency
margin. As the trend is increasingly to quarterly accounting we
shall consider these amounts on a gquarterly basis.

A computer program has been developed in conjunction with the

the Liability working party to simulate the experience of an
insurance company. The full details of the working of the program
are described in the report of the Liability working party. The
program has been modified to allow for the varioustypes of
reinsurance as follows:

Excess of Loss: Rather than generating the total claim distribution
each claim iz individually generated so that it can be reduced
appropriately if it exceeds a particular excess of loss limit.

Thus a large number of claims are generated and this made the
ruming of the progran on the rini-computer aveilable very slow.

The generation of more than a few hundred claims per quarterly
period was therefore impractical. The premium and capital were
reduced in line with the reduction in the expected claim amount.

Stop Loss: This was simply allowed for by working with the total
claim amount distribution. For the purpeose of illustration the
reinsurance is assumed to operate to cover all losses betwesen 80%
and 140% of gross premium. As in excess of loss the premium and
capital was reduced to take account of the reduction in the
expected claim amount. :

Quota Share: Essentially this is used to reduce the standard
deviation of the total claim amount (and perhaps alsc the amount

of business) and thus improve the solvency position. This can be
done using a reciprocal or a non-reciprocail treaty. The net account
(with its reduced standard deviation and original solvency margin)
is then subject to reinsurance as mentioned elsewhere. Allowance
for quota share reinsurance in the progream was therefore not
considered.

Contrd...



%st: Surplus reinsurance could only be considered if a
stribution of policies was assumed with suitable retention
levels for each policy. While this is possible it would use

a large amount of computer time which was unfortunately impractical
on the machine available.

Assumptions

It is assumed throughout that a company will have catastrophe
excess of loss cover to protect itself against a serious
accunulation of claims. Net interest is taken as 1.79% per quarter
(= 7.29% per anmum) and inflation as 2.5% per quarter (= 10.4% per
annum). Al)l other variables in the program (eg changing inflation,
inflation and interest cycles and run-off of claims) were not used
as they complicated the results unnecessarily without adding
anything particularly useful., The total level of commission and
expenses was assumed to be agbout 30% of revenue premium.

The distribution of the gross individual claims was assumed to be
log-normal with mean 100 and varying standard deviations; the
number of claims was assumed to follow a Poisson distribution.

For each standard deviation different retention levels were taken.
In order to generate the claims the same set of random numbers was
used so that comparative results were obtained.

The initial solvency margin was talken as 40%. This is important
when considering the average percentage change in solvency margin
as a higher initial level will give lower percentage changes in
the solvency margin eg for an initial 80% solvency margin the

percentage changes in solvency margin would be approximately half
those given.

The standard deviation of claims in a portfolio will varyfor a
large number of reasons. However, as a rough guide, the individual
claims in a portfolio might have the following standard deviations
when standardised to an average claim of 100.

MEAN STANDARD DEVIATION TYPE OF ACCOUNT
100 200 Personal Accident
100 300 Domestic household
100 400 Motor

100 600 Commercial fire
100 1,000 Liability

Results

Excess of Loss: Using an average of 100 claims per quarterly period
and the 'standard'! set of random number the following results
(showing the mean of the percentage change in solvency margin with
its standard deviation in brackets) were obtained:

Cont'd...



LOGNORMAL

DISTRIBUTION (OF INDIVIDUAL CLAIMS)

Mean = 100 Mean = 100 Mean = 100

SD = 200 SD = 500 SD =1,000
g 200 3.8 (2.8) 4,1 (3.0) 4.3  (3.0)
% 500 4,8 (3.3) 5.7 (3.8) 6.4 (4.1)
o 1000 5.6 (3.4) 6.6 (4.0) 7.4 (4.5)
T
g &0 6.1 (4.2) 8.9 (7.2 10.3 (8.9)

The size of the account considered here is fairly small. One would
expect a larger account to show a lower average percentage change

in solvency margin. In considering a larger account different

sets of random numbers must be used which make the results not
strictly comparable with those above. Also the results will depend
on the solvency margin generated. However by making a number of
different runs we can reslate the average percentage change in
solvency margin to the average solvency margin. For the distribution
LN (100,1000%) and a retention of 4,000 the relationship is as

follows:
A I 209% A
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Given graphs of the above form a company could determine its
retention level given its size of account, its claim distribution,
its level of solvency margin and the maximum percentage change

in solvency margin desirable. As was to be expected it can be
seen from the above graphs that excess of loss reinsurance

(other than catastrophe cover) is virtually unnecessary (in terms
of pure solvency considerations) for most UK companies, This
follows because companies will normally have larger accounts and
higher solvency margins than considered here. Thus the chance

of their average percentage change in solvency margin being
significant is very small, even with an extremely limited reinsurance
program. This seems to trivialise the terms of reference given to

this working party!

Stop Loss: The following table shows the smoothing effect of
stop loss reinsurance for accounts of different sizes and different
distributions:

LOGNORMAL
DISTRIBUTION (OF INDIVIDUAL CLAIMS)
MEAN = 100 | MEAN = 100 | MEAN = 100
SD =200 [SD =500 | SD = 1000
. -
M 100 ~ no R/I 8.4 (6.7) 16.2 (13.9) | 20.1 (16.2)
2 E - with R/T | 6.7 (4.9) | 10.4 (7.6) | 14.5 (10.8)
gz 1000 - no R/I 2.8 (2.2) 5.9 (4.7) 11.0 (9.0)
FE - with R/I 2.7 (2.0) 5.1 (3.7) 7.7 (5.7)
}'i % 10000 - no R/T ¢.9 (0.7} 1.2 (1.8 3.8 (2.9)
%'g - with R/TI | 0.9 (0.7) 1.9 (1.5) 3.7 (2.7)
M
s

The figures are not directly comparable with those shown earlier as
a different sized set of random numbers must be used.

Again a company could decide the level of reinsurance cover it
needed given tables of the above form for various levels of cover.
It can again be seen that with a medium sized account the need

for reinsurance (for purely solvency reasons) is extremely limited.

Conclusioﬁ

There is scope for more work to be done on these lines. The
combination of varying conditions (as in the Liability working party
report) and of varying reinsurance retentions would give some
interesting results. However this was not within the scope of either
working party. If the program was transferred to a faster computer,
excess of loss results for larger companies could more easily be

obtained. Also the simulation of surplus reinsurance might be possible.
The possibilities are endless (given sufficient time).



