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H STORY AND DEVELOPMENT

1.1. Seventeen years have passed since a paper was |ast submitted to the Institute
of Actuaries Students' Society on |life reinsurance (Steeds, 1953) although the
Faculty of Actuaries Students’ Society received a paper in 1963 (WIlkie). The
classic full paper was presented to the Institute by Foster in 1946; honourable
mention nmust al so be made of Cl ough's paper to the Institute of Actuaries
Students' Society in 1926. M indebtedness to the above is only surpassed by that
to ny office colleagues, but anything wanting in this paper is ny sole
responsibility and should be blanmed on nmy want of ability and not my poor

i ntentions.

1.2. Life reinsurance practice in this country can be traced as far back as the
nm ddl e 19th century when sone Scottish offices nade an agreenment concerning their
acceptance of reinsurance of anpunts surplus to each other’s retentions.
Retentions were relatively high in those days and during the years following this
first reinsurance agreenent, nore attention cane to be paid to both the
fundanmental s and the practice of reinsurance.

Original premiumreinsurance was the rule, with the proviso that with profit
busi ness could be reinsured on a non-profit basis.

1900 saw a reassurance agreenent signed by many offices defining the code of
conduct and met hod of administration of reinsurances. An alternative to origina
prem um rei nsurance on the ceding conpany's rates was introduced - the reinsurance
on reinsurers’ standard rates for direct business. At this stage there were no
professional reinsurers in today’s sense - viz offices that transact reinsurance
only and do no direct business whatsoever

Prof essional reinsurers have existed in Europe for quite sonme time, alnmost all of

t hese being associated with major direct witing conpanies.

In 1919 the first professional reinsurer entered the United Ki ngdom narket but
progress was relatively slow until after the Second Wrld War. In 1958 a second
prof essi onal reinsurer entered the market and recent years have seen a nunber of
new entrants, (5 or 6), both United Ki ngdom based and associ ates of foreign based
conpani es. The professional reinsurers as a whole are expanding far faster than
the direct market in the United Kingdom For the najor United Ki ngdom conpani es
this reflects the worldw de nature of their operations - nore than 50% of their

busi ness being witten overseas.



1.3. The early reinsurances were |largely arranged on a facultative basis with
freedomfor the ceding conpany to offer, and conplete freedomfor the reinsurance
conpany to accept/decline/rate up. Nowadays a very substantial volunme of
reinsurances witten tend to be non-facultative in the sense that the reinsurer

bi nds hinmself to accept the business if offered.

A second nmj or devel opnent has been the trend towards risk prem umreinsurance -
where the reinsurer covers the nortality risk only, at his own terns - as opposed
to the early reinsurances which were original premumwth the reinsurer
participating in all risks and profits, not only nortality but also interest,

| apse, surrender etc. This is not to say that the volune of original prenm um
reinsurances is not still very substanti al

A third devel opment has been in the phil osophy of reinsurance. No |onger is the
reinsurer solely the provider of capacity. He is in a strong position on account
of his wi de experience of inpaired lives, different classes of business and
different markets, to provide technical and adm nistrative assistance and advice
over a wi de range of topics.

NEED FOR A REI NSURANCE NMARKET

2.1 A new conmpany, and to a | esser extent established conpanies, have to face,
anong their other many probl ens, those of:

e Howto protect their account against adverse nortality fluctuations,
e Howto deal with inpaired lives,

e Howto mtigate the financing strain involved in the issue of permanent (as
opposed to tenporary) assurances.

2.2 The problem of adverse nortality fluctuations is not solely the risk of
i nsol vency, there are the considerations that:

(a) to a degree the funds set up under any one class of policies should be
regarded as only available to a linmted extent as backing for the funds set
up for any other class of policies.

(b) with profits policy holders, and perhaps al so sharehol ders, have conme to
expect a distribution of profits: the conpany nay wish to mninse the
possibility of a reduction in this level of distribution due to adverse
cl ai ns experience.



We may distinguish three types of protection

Agai nst catastrophes: the possibility that a single event nay cause nultiple
clains - dealt with by Excess of Loss coverage.

Agai nst an excessive nunber of clains in any one period - dealt with by Stop Loss

cover age.

Agai nst the possibility that while the nortality experience by nunber of clains
is acceptable, the ‘wong’ clains have occurred so that the experience by account
i s unsatisfactory.

Section 3 will consider the various techniques of reinsurance froma technica
vi ewpoi nt, the question renmaining, however, as to the markets in which to seek
those covers. The nortality fluctuation protection cannot be considered

i ndependently of the problens of under-average |ives and financing strains.

2.3 W nmay ask why the problemof the ‘wong’ clainms occurring should present any
problem - could we not decide upon a maxi num suminsured any one life and only
accept proposals accordingly, i.e. issue limt =retentionlimt? |If the conpany
is able to show any profit on policies partially reinsured then that is reason
enough, however even if there is a cost associated with accepting busi ness which
nmust be reinsured, there may still be reasons for witing and reinsuring:

(1) addi ti onal agency earnings - the field force are able to increase
producti on and earn comi ssions on busi ness which woul d ot herw se be
handl ed by conpetitors.

(1) Grom h - as a new conpany expands and takes decisions to increase its
retention, it is helpful to have been reinsuring excesses, not only for
insight into likely inpact of retention limt increases, but also for
guide to underwiting practices on larger risks qualifying for retention

(i) Recapture - if a recapture privilege is granted, the conpany is in a
position to make retention increases retroactive in certain
circunstances; this would not be possible if the business had not been
accepted in the first place.



The assessnent as to the actual cost of accepting business in excess of the
retention limt and reinsuring the excess is by no neans clear-cut and nmay be
carried out in one of four ways according to the various assunptions nade:

(a) That the conpany either retains or reinsures the business, (the results here
may be very sensitive to snmall changes in underlying nortality, interest and
| apse assunptions). This technique is appropriate when considering changes
inretention Iimt or when conparing reinsurance proposals.

(b) That the conpany either does not issue, or reinsures, the amount in excess
of its retention, (again very sensitive to small changes in underlying
assunptions). This technique is appropriate when deciding to increase issue
limts rather than retention linits, or when conparing reinsurance

proposal s.

(c) That the conpany either does not issue the entire policy or reinsures
anmounts in excess of its retention. Appropriate when conpany hanpered in
its operations by lowissue limt, or when conparing reinsurance proposals.

(d) That the conpany may | ose agents whose operations are particul arly hanpered
by lowissue Iimts caused by |lack of reinsurance facilities. This is
difficult to quantify.

Supposi ng that the decision is taken that the issue linit will exceed the
retention limt, so that reinsurance coverage is required, the question arises as

to where the coverage is to be sought.

2.4 Basically there are three possibilities: Exchange of business with other
direct witing conpanies in the sane territory; exchange of business with other
direct witing conpanies in different territories; access to the professiona
rei nsurance market .



Exchange of Business with other Direct Witing Conpanies in the sane Territory

Pr os Cons
e Provided a network can be established, e Information given to competing
decisions will be rapidly obtained. of fices.
e Reciprocity is likely. e Sub-standard business may be hard to
pl ace.

e Danger of lack of capacity.

e Suitable staff nust be trained/ bought;
there is also a drain on nmanagenent
resour ces

Exchange of Business with other Direct Witing Conpanies in other Territory

Pr os Cons

e No information given to conpetitors. e Decisions will be slower - and nore

e Plenty of capacity. expensi ve.

e Reciprocity - provided currencies e Sub-standard business may be hard to
of fered acceptabl e. pl ace.

e Staff training, recruitnent,
managenent resource drain

e Little market for certain classes of
busi ness due to differing taxation,
i nvestrment and | egi sl ative conditions
in the countries of issue and
rei nsurance. A classic case in point
is the difficulty of covering
el sewhere on original premumwth
profits endowrent policies witten in
the United Ki ngdom

Access to The Professional Rei nsurance Market

Pr os Cons

e Decisions very rapid e Some drain on nanagenent resources -
e Plenty of capacity much | ess than the ot her methods

e No information given to conpetitors e Only limted reciprocity is likely -

prof essi onal reinsurers cannot exi st

e Costs will be | owner ! !
on 100% reci procity!

e Not necessary to train own staff
e Profit sharing likely to be possible.

e Certain other services will be
avail able - see | ater

2.5 Catastrophe and Stop Loss coverages may be analysed in the same way as to the
nost appropriate market. The argunents in favour of the third alternative, that
of seeking coverage in the independent, professional reinsurance market, take on
added force. What finally nust clinch the decision is inpaired |ife assessnent
and mtigation of financing strain. To the expertise that is offered by the



prof essional reinsurer in assessnent of inpaired |ives, they would al so add ot her

services

a) Training. It is accepted that part of a reassurer's service enbraces the
training of underwiters/life managers in both technical matters and office

adm ni stration.

b) Marketing. The reassurer is prepared to advise usually in general terns on the
nature of the markets, types of policy npost suitable, proposal forms, etc. etc.

c) Actuarial Support. A certain degree of actuarial advice/support may be provided
by the reinsurer in certain circunstances

It is unlikely that a conpany could expect to receive such services from other
direct witing conpanies! O course, these services may be obtained from
consultants - but only at a price. The reassurer reckons to provide such services
and hopes to recoup his costs by receiving a certain anmobunt of business - which he

hopes will be profitable!

REI NSURANCE COVERAGES

3.1. Having established the desirability of a professional reinsurance market, we
must next consider howits nmenbers are to carry out their appointed tasks; we nmay
recapitulate: nortality fluctuations, inpaired |ives, new business financing.

3.2. Mortality fluctuations

The protection here required is against the possibility that actual nortality
experience departs significantly, in anount, fromthat provided for in

prem uns/val uation reserves. It is obvious that conplete certitude can only be
achi eved by renoving all sources of profit as well as risk, though it is true that
sone formof profit sharing nay be negotiable, either as such or by neans of the

sale of a portfolio.

However, a certain fluctuation about the expected nortality result will be
acceptable, as indeed will be a certain |low, possibility of insolvency. Having
taken the top nanagenent decisions as to: the acceptable fluctuation - ideally
expressed as only an x% possibility of actual clainms anount exceedi ng | 00% of the
expected - and the acceptable possibility of ultimate ruin, it will be necessary
for managenent to obtain the necessary reinsurances as efficiently as possible.



Under the broad headi ng of efficiency we here include:

(i) The profit margin in premuns ceded.

(i) M ni num addi ti onal expenditure incurred.

(1v) M ni mum expendi ture of managenent resources.

(iii) Maxi mum security and continuity of cover

(iv) Maxi mum flexibility of cover - bearing in nind that reinsurance needs

will change, in particular with the added protection given by increases
in size.

(v) Maxi mum f eed- back benefits obtainable fromreinsurers - not only the
additional services mentioned in Section 2, but also such benefits as the
ability to have a second underwiting opinion on difficult sub-standard

cases and the many connections of reinsurers.

It has been shown that the optimum form of reinsurance protection under the
assunption that it is the aimof the conpany to mninise the variance of expected
clains is Stop Loss reinsurance. The theory that arrives at this result, however,
does not take into account anything over and above pure net premiuns. A premni um
charged for any risk consists basically of three elenments: pure net risk,
fluctuation, and expenses. The significant element in Stop Loss insurance rating
is the fluctuation premium A priori this nust be so, as may be seen by
considering the fact that a Stop Loss cover mnimses the ceding conpanies' clains

vari ance and hence maxi m ses the reinsurers' clains variance.

However, there is little to be gained fromsuch a mathemati cal approach and we
nmust exam ne nore closely the nature of the problem

The conpany is concerned with protecting its life account against nortality
fluctuations.

If we use the statutory definition, we are concerned with the long terminsurance
fund and it is this long termnature of the risk accepted by the life assurance
mar ket which has, inter alia, led to the devel opment of the actuarial profession
More particularly it nust be borne in mind when seeking reinsurance protection.

It is of the essence of catastrophe and Stop Loss coverages that they are only
guaranteed renewabl e for a short nunber of years, if at all. As aresult if the
totality of the conmpany's account is to be protected by neans of catastrophe and
Stop Loss coverages, the cost to the conmpany may becorme so high that, in effect,
no protection has been obtai ned.



Mor eover, conplete protection of a conpany's account would not be attractive to
the reinsurer unless the prem umwas | oaded very heavily for fluctuations, if
then. | amnot aware of any reinsurer that offers such protection

This is not to say, however, that catastrophe and Stop Loss covers do not have a

place in the protection of an account; they do have a role to play, but this role

is only a snmall one.

3.3 Inpaired Lives

Since the |l ast war there has been a steady inprovenent in the prospects of an
inmpaired life obtaining cover. Prior to that time the direct offices acted

i ndependently and any necessary reinsurances were dealt with facultatively between
the offices - this required the respective Chief Medical Officers comng to an
agreement. As a result of the relatively few exanples of inpairnents experienced,
the rate declinature was high and although terns were quoted on sone sub-standard
cases based on hei ght/wei ght tables and bl ood pressure charts, it was relatively

i nffrequent for any other inmpairnents to be rated, or for a rating manual to exist.

Since the War the professional reinsurers have pioneered the way to rate a w de
range of inpairnents and have gathered together with the experience of many
conpani es to enable themto accept risks which the conpanies have initially felt

it prudent not to.

This informati on and knowl edge is now being inparted to the conpanies by the
reinsurers and conpanies are now feeling able to rate and accept far nore

i mpairnments as a result.

The cl assic piece of pioneering work was undertaken by one major professiona

rei nsurer who researched experience of a |arge diabetic group (treated by Kings
Col | ege Hospital, London) fromdi agnosis until death. This was followed by the
establ i shnent of a diabetic pool - under this participating offices had conplete
freedom whether or not to subnmit cases to the reinsurer for rating and acceptance.
Specific prenmiuns were debited to the conpanies and credited to the pool

simlarly clains. Annual statements then resulted in appropriate credits of
positive balances (or debits of negative balances), to the participating offices.

Simlar pools were set up for bl ood pressure and coronary conditions. Overall,
the pools have fulfilled their goals providing life cover and experience, while
showi ng results which to date are believed to be not unsatisfactory. Nowadays the
pools are less inportant - offices feeling able to rate and retain thenselves. An
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exanpl e of the progress achieved is for stabilised diabetics who were declined
prior to the War but nornmal rates are now avail able for endowrents for niddle aged
proposers with only a small insulin dosage.

Since the War one of the great contributions made by the reinsurers has been in
the field of substandard underwriting. It is interesting indeed to speculate on
the Iikely chance of acceptance, and if accepted the extra pren um chargeabl e for
some inpaired lives today if the professional reinsurers had not involved

t henmsel ves.

3.4 New Busi ness Fi nanci ng

One of the major problens faced by a new |life conpany, or indeed any |ife conpany
enbar ki ng on a programme of rapid expansion, is that of cash and val uation
strains.

The reasons for these are famliar to us all - the relatively high conmni ssions
payable in the first year, together with all the set up costs, and the conflict
bet ween these and the customary use of a val uation basis which nmakes little or no
al  owance for the incidence of conmi ssion and expenses.

Naturally the problemis nost acute for permanent policies (Endowrents Wole Life,
etc.) which nay give rise to a situation as foll ows:

£l , 000 25 Year Endownent, prem um £3 per
nmont h

Prem uns recei ved

7/12ths x 36 = £21
Commi ssion at £2% = £20
Expenses = £5
Mar keting = £ 2.50
Stanp = £ 0.50
£28
Thus, a cash strain of £28 - £21 = £7 arises. It is further necessary to set up a

val uation reserve, say 1% i.e. £10

The total valuation strain is thus £17, i.e. 1.7%of sumassured. |If £20 mllion
of new suns assured are witten there will be a first year cash outfl ow of
£140,000 resulting, after the establishment of a reserve of £200,000, in a tota
val uation strain of £340, 000.
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Simlar, though not so spectacul ar, strains can result on tenporary business,

(Term Assurances, F.1.B., etc.).

Fi nanci ng assi stance is then required unless the conpany has adequate capital and
free reserves to support the strain. To go to the market nmight not be either
conveni ent, (shortage of nobnies at an affordable price), or acceptable, (perhaps
sone | oss of control if equity diluted). A possibility is a reinsurance deal

This can take one of two forns:

(1) Modi fyi ng the conmi ssion ternms between the conpany and reinsurer, e.g.
for Term I nsurances bearing front-end conm ssions of 30%initial, 20%
renewal reinsuring either surplus, or nore probably Quota Share on the
basis of 120% initial, 10%renewal. W consider a 50% Quota Share of a
15 Year Term Policy for £10,000 at a rate of £0.30%

£
100% To Reinsurer Net Account
Prem um 30 15 15
First Year Comm -9 -18 + 9
Expense -10 - - -10
Reserve -30 -15 -15
-19 -18 -1

If £50 mllion witten, instead of a valuation strain of £95, 000 we

obtain a valuation strain of £5,000.

(i) By using synergy: a direct witer in the United Kingdomis taxed on the
basis of interest |ess expenses, and hence wites on the basis of net

i nterest and net expenses.

The account of a professional reinsurer is becomng increasingly weighted
by risk prem um business. This business generates little investnent and
expenses far exceed this. Thus, the professional reinsurer has a
tendency to be taxed on profits, thus witing on the basis of gross

i nterest and gross expenses.

For permanent busi ness much nore favourable terns can be granted by an

of fice on a gross-gross basis.

Thus a reinsurer in a gross position accepting coi nsurance of pernmanent
busi ness can grant an overriding comrission - our £1,000 Endownent, 50%
Quota Shared might then attract a £4%initial comr ssion by the reinsurer

and | ook as foll ows:
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100% To Rei nsurer Net Account
I nconme 21 10.5 10.5
Qut go -28 -20.0 - 8.0
Cash - 7 - 9.5 + 2.5
Reserve -10 - 50 - 50
Strain -17 -14.5 - 2.5

If £20 million of gross suns assured witten, £50,000 is available for
i nvest ment and noreover total strain is reduced to .25% of gross suns
assured, i.e. £50,000.

Plainly the anpbunt of finance that can be provided in this way by the
reinsurance market is linmted by the constraint of remaining in a gross

position, if by no other consideration.

It is interesting to note that the techni que of coinsurance of term pl ans
is very highly developed in the North Anerican narket but that since the
initial reinsurance comission, (as quoted 120% conpared with 30% is
obt ai ned at the expense of under recovery on renewal conm ssions, (as
qgquoted 10% conpared with 20%, sone direct witing life insurance
conpani es operating such arrangenments have been conpelled by their

i nsurance comni ssioners to set up reserves against the future under

recoveri es!

TTECHNI QUES OF REI NSURANCE

4.1 As already touched upon in Section 2, the problemof nortality fluctuations
may be anal ysed under three headi ngs: catastrophe - l[ack of independence of
events; Stop Loss - too many events; ‘variation' - the wong events.

It is useful at this stage to draw the distinction between proportional and non-
proportional covers. By proportional reinsurance we nean that when a claimarises
on a policy, this claimis shared by ceding conpany and reinsurer in a proportion
det erm ned advance. The two commonest fornms of proportional reinsurance are

Sur pl us and Quota Share.

In ‘non-proportional reinsurance' the proportions of a claimfalling to ceding
conpany and reinsurer are not fixed in advance, and indeed it may not be possible
to decide whether or not a single specified claimon the conmpany gives rise to a
claimon the reinsurer. For exanple, the Trustees of a Goup Life Scheme may
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calculate their expected clains in a year to anount to £400,000 and they require
reinsurance (Stop Loss) on the basis that when actual clains exceed £500,000 (a
priority level of 125% the reinsurer will pay the excess. W consider below the
series of possible results:

Clains Ret ai ned Falling to Percentage
by Rei nsur er assuned by
Tr ust ees rei nsurer

400, 000 400, 000 - -

500, 000 500, 000 - -

500, 001 500, 000 1 0. 0002

550, 000 500, 000 50, 000 9. 0909

600, 000 500, 000 100, 000 16. 6667

Thus, the proportionate shares are not determined in advance and further it is not
possi bl e to apportion individual clains between Trustees and reinsurer.

4.2 Proportional Reinsurance Techni ques

In appendix 1 we outline and discuss a fewcriteria which nmay be used for the
determ nation of the conpanies’ retention limts. To restrict the Sumat Risk to

within these limts either Surplus or Quota reinsurance nmay be used.

4.2.1. (i) Surplus

Up to a certain size of policy the conmpany retains the whole sum assured, but for
policies in excess of this size the conpany reinsures the surplus only. Surplus
reinsurance may be effected in two fundanentally different ways: original prem um
basis and ri sk prem um basis.

Oiginal Premium Basis

Here the reinsurer receives a proportion of the prem umcharged by the conpany and
assumes a proportionate share of all liabilities, thus sharing in the profits or
| osses resulting fromnortality, interest, expenses, as well as paid-up policies

and surrender val ues.

Witing in 1929, d ough distinguishes two types of original prem umreinsurance:
"pro rata' and, ‘adjusted'. |In the sense that 'adjusted' covers all origina
prem um rei nsurance where there is some distinction between the terns and
conditions of the original policy and the reinsurance, virtually all origina
prem umreinsurance is 'adjusted' today - even if only to the extent of an

overriding conm ssion being payable to the conpany. Anong the relatively few
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original premumreinsurances not carrying overrider are those with the nost
suicidal of the UK terminsurance rates!

Ri sk Prem um

Under this method of reinsurance the conpany reinsures the death risk only,
retaining itself all reserves and hence all interest and expense profits as well
as paid-up policies and surrender values. It is necessary to define the sumto be

reinsured. There are three approaches:

a) Pro Rata: the conpany retains a constant percentage of the Sumat Ri sk (face
sum | ess reserve), the reinsurer is thus on risk for the duration of the

policy.

b) Top triangle: the conpany retains a constant amount of the Sumat Risk - the
rei nsured anmount now decreased by the reserves under the entire policy and so

the reinsurer will probably not remain on risk for the full duration of the

policy.

c) Arbitrary: the initial sumto be reinsured is run off by agreed arbitrary

decr enents.

In Appendi x 2 sanpl e schedul es are shown

W now consi der sone of the practical aspects of reinsurance.

(1) Level Term Assurances: It is custonmary to ignore any reserves built up
and so for the reinsurance anount to renmain constant. |In the event that
any guaranteed insurability benefits or sinmilar options are granted, it
is of course essential for the reinsurer to receive his due proportion of
these on a coi nsurance basis - both liability and premium Fanily |Incone
Benefits are treated as Decreasi ng Term Assurances by the agreenent of a

conmut ati on basis to produce the suns assured.

(i) Permanent Policies: It is necessary to agree upon a basis to deternine
the Sumat Risk. The actuarial valuation reserve may be used for
conveni ence. However, other bases may al so be adopted which sinplify
calculation as well as providing the conpany with protection nmore in |line

with their actual exposure.

The worst exposure for a conpany arises during the first two years.
Under the custonmary published val uation bases, positive reserves are held
at all durations, whereas a gross prem umvaluation may well show



(iii)
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negative reserves - indeed it has been argued that the policy can be
regarded as an asset of the conpany at the shortest durations.

Wiile | amnot aware of any reinsurer covering an anmount in excess of the
face sumassured, it is relatively comon practice to disregard reserves
inthe first year or even two years. |f such an approach be adopted,
then the run down of reinsurance sum assured thereafter is normally

achi eved by | evel annual decrenents reaching zero in the policy year
prior to maturity (for an Endownent).

Rates: Risk Premumrates are age specific and the premumto be charged
is the product of the rate for the age at the comencenent of reinsurance
year and the sumreinsured for that year. W nmay distinguish between
policy year and cal endar year reinsurance.

Policy year reinsurance is the sinplest, both in concept and
adm nistration - the reinsurance year coincides with the policy year and
the rate and sumreinsured are defined at the policy renewal date.

It is customary nowadays for risk premumrates to vary by duration, (in
addition to sex and age). In the United kingdom a one year selection

di scount of 50%is customary. Particularly in the North Anmerican market,
sel ection discounts may extend for five or perhaps ten years.

The sel ection di scount serves two purposes: not only to reflect nore
closely the actual nortality experience likely for nedically select
lives, but also to provide mininal reinsurance prem umoutgo for a
conpany during the first year of the policy - this assists the conpany
for both cash and val uation strain problens.

The alternative to policy year reinsurance is calendar year. Here al

rei nsurances are renewabl e on a fixed date independent of the actua
front-end policy renewal date. The nost frequent application of cal endar
year reinsurance is to deal with the reserving problemin a territory
where both Iicensed and unlicensed reinsurers operate. For exanple, in
South Africa the conpany cannot take credit for unexpired prem uns or
out standing | oss reserves held by a reinsurer unless the reinsurer is
licensed. |In this case the reinsurance year is frequently chosen to
coincide with the financial year of the conpany and cal endar year

rei nsurance affected. Thus, no outstanding prenmi umreserve need be held
in the books. The premiumfor the first period of reinsurance may then



16

be either a pro rata anmount, (with subsequent periods affected by policy
year sel ection discount), or a policy fee dependent on age to the extent
of broad bands, the renewal rates being ultimate rather than a m xture of

select and ul ti mate.

(i1v) Sub-standard lives: the classical, and sinple approach is to charge a
nmul tiple of the standard rate, depending upon the rating, e.g. + 150%
attracts a risk premumrate of 2.5 x standard. However a nunber of
prof essional reinsurers do determine premiumrates per table - one table
= plus 25%rating, thus + 150%is table 6.

(v) Experi ence Refunds (Profit Conmission): it is customary that, when a
portfolio of reinsurances is covered by a treaty, the treaty includes a
provision for the periodic calculation of the profit that has energed
under the treaty and, provided that certain conditions are satisfied, for
a percentage of this profit to be returned to the conpany. The nethod of
cal cul ati on comonly used is shown bel ow
Item I nconme Item Qut go
1 Reserves brought 3 Clains occurring in

forward at start of peri od (paid plus
peri od out st andi ng) .
2 Prem um due in 4 Commi ssi ons, taxes
peri od etc.
5 Rei nsurer’s margin
6 Reserve carry
forward at end of
peri od
Not es:
(a) Itens 1 and 6 are conmmonly taken to be 50% of prem uns due in |ast year of

(b)

account for policy year reinsurance - this allows for the unexpired risk. For
cal endar year reinsurance no unexpired risk arises but in the event that the
profit calculation is carried out shortly after the close of the account, it
m ght be appropriate to include a reserve against incurred but not reported

cl ai ns.

Any adjustnment in claimoutgo, (e.g. outstanding clains subsequently denied,
or late notification of clain), etc. causes a recal cul ation of the statenent
and settlement of the net difference, perhaps with an interest allocation
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(c) While the account is of course expressed in terns of premuns due, it is
conmon practice to work on a prem um accounted for basis. The difference is
nore significant in retrocession agreenents than in reinsurance agreenments as
in the forner case there is not only the delay before the cedi ng conmpany
advi ses the reinsurer of new business, |apses, etc., but also the delay before

the reinsurer advises the retrocessionaire.

(d) Item5, the reinsurer's nmargin, is in part an allowance for expenses incurred
by the reinsurer, but is also an integral part of the whole package. Risk
premumrates, reinsurer's margin and refund percentage are intimately rel ated
to each other and the underlying nortality rate expected. The reinsurer's
margin i s not commonly expressed as a sinple percentage of premiumin the
Uni ted Kingdom but nore conplicated fornulae are used. These may provide for
a mixture of a percentage of premium rate per nmille on suminsured, anount
per case and reduction when certain |evels of sum assured covered are

exceeded.

A profit can only really be regarded as fully earned and avail able for
distribution if the account is of such a size, and with such continuity, that
there is a reasonable probability that expectation will be achieved. Cearly, if
t he expected nunber of clains in a period is less than unity either a profit or a
| arge | oss nust occur and the reinsurer cannot afford to accept a substantial

di scount on his profits while, possibly, having to run his |osses gross. A

m ni mum nunber of cessions in force and new cessions in the period of account is
usual Iy made the condition of a refund. |If the treaty has been cancelled for new
busi ness so that the portfolio under consideration is nerely being run off till
natural expiry, there is a great danger that the account nay becone | ess and |ess
bal anced in that the ratio - maxi mum suminsured/preniuminconme - rises so that if
a large loss occurs, insufficient profits may arise in the future to offset this

| oss. However, if profits occur throughout, profit comm ssion is paid. Thus, the
reinsurer nay pay |losses gross but receive profits net. For this reason, on
cancel lation of a treaty for new business, it is conmon practice for profit

conmmi ssion conputations to cease. The |oss of possible potential profit

conmi ssion is one of the costs of fundanentally revising treaty arrangenents - for
exanpl e, a change of primary reinsurer. Any managenent nust bear this
consideration in mnd along with all the others, when setting up reinsurance
arrangenents.

4.2.2. Quota Share
Under the Quota Share method of reinsurance, instead of the conpany keeping a
retention on each and every life and reinsuring only the surplus, the conpany
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decides to reinsure a fixed percentage of each and every case. This nethod
results in the conpany giving away far nore premumthan it need since in order to
reduce exposure on the largest policy to its retention, the exposure on all other
policies must be reduced bel ow that which woul d be retai ned under a surplus nethod
of reinsurance. The great advantage of the method is its admnistrative

conveni ence in that reinsurance records need no generation (other than copying
original records). For this reason Quota Share reinsurance is normally carried out
on an original prem umbasis nodified only to provide for an overriding

conmmi ssion. To reinsure a Quota Share on a risk prem um basis would be

i nconsistent in that to use the risk prem umbasis a reinsurance record nust be

generated which bears little inmediate relationship to the original

W may here digress to note that a bl ock of surplus reinsurances froma conpany
may be Quota Shared between a nunber of reinsurers. Wile a relatively unconmon
nmet hod of covering the reinsurance needs of a direct witing conmpany, it is rather
nore common when we conme to the retrocessi on needs of a reinsurer

It is sonetines the case that circunstances dictate the use of Quota Share

rei nsurance

(a) When the total commitnent that a conpany would undertake in a particular field
is judged by the conpany to be excessive in relation to either the conpany's
know edge and experience of that field, or the funds supporting that field.
The conpany may then choose to reduce its comitnent. Having dealt with the
peak risks by way of surplus reinsurance, the conpany nay then decide that it
does not wish to retain nore than a certain quantumof premum A sinple and
power ful technique is then provided by Quota Share rei nsurance.

(b) When the conpany is insuring, for exanple, a Goup Life Scheme by neans of a
flat rate premium it would not normally be possible to reinsure on a surplus
basis at that rate of prem um since under the normal type of Group Life Schene
the I evel of benefit is highly correlated with age. Hence the nornal form of
protection under a flat rate Group Life Schene is afforded by Quota Share
rei nsurance

4.3. Stop Loss

Priority Level: 150% (basis A.49/52 ult.), mninum £300, 000
Limt: £200, 000
War r ant ed: Maxi mum sum any one |ife £50,000

Rat e: 5% of expected claims, mninmmand deposit prenium £1 O 000
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Above is shown the typical conditions of a Stop Loss cover to provide that, if
there are so many clains that the total anmount paid exceeds 150% of expected,
(150% priority level), with a m ni mum of £300,000 paid, then the reinsurer wll
pay the excess of this priority level up to a maxi mumrei nsurance cl ai m of
£200, 000.

Furthernmore, since it is not the function of Stop Loss reinsurance to protect
agai nst the wong claimoccurring, a lint on the maxi nrumclaim (£50, 000
chargeabl e agai nst the cover is necessary.

The rate chargeable is customarily expressed in terns of the expected clains but
subject to a mininumpremumin any event. This nminimumpremiumis customarily
deposited i n advance.

The cal culation of the pure net premiumfor a Stop Loss contract is a relatively
m nor problemin principle.

Provi ded that the |ives under consideration are independent, then for n lives each
with a probability of g of dying, the distribution of clains in any one year is of
the binomal form Provided nis large and q is small, the nost usefu
approximation is afforded by the Poisson distribution. This is readily

cal cul abl e.

If nqis relatively large, the Poisson distribution becones |ess accurate and the
normal distribution is nore appropriate, the standard deviation bei ng:

\vnpq

To transfer this theory to the practical situation is, however, |less easy. |If it
assuned that every policy is assured for the average, then the net premnm um
required is again easily calcul abl e.

However, sone policies will be appreciably larger than the average so the above
approach understates the cost. An over-statenment of the cost nay be obtained by
dividing the total sunms assured by the maxi numthereby providing a smaller nunber
of (notional) lives. The true net premiumthen falls between these limts.

Naturally, if a conputer is available to do the necessary sinulation work, the
above approximate techni ques are not necessary.
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It is not probably correct to regard the lives as fully independent. The npbst
probabl e causes of occurrence of Stop Loss clains, which tend to be very

i nfrequent, are hard winters, epidenics, natural disasters and particularly in
respect of Group Life Schenes, accidents causing nultiple loss of life.

In addition the | ow probability of a Stop Loss claimcoupled with the snall nunber
of Stop Loss contracts witten by any office has the result that we cannot hope to
achi eve a bal ance of premuns and clains in any one year. The sanme probl em would
arise for a conpany only insuring a handful of lives - for a well established
office with a large portfolio the nunber of lives is so great there is a
reasonabl e probability of expectation being achieved and the standard deviation of
that expectation is relatively snall. The standard devi ation of the expectation
under a relatively small Stop Loss portfolio is large and as a result a very large
contingency nargin nust be built into the Stop Loss prem uns.

A suitable loading is probably proportionate to the squareroot of the pure net
premium The inpact of this may be assessed by considering the conparabl e case of
alarge life portfolio where expected clainms mght be as high as 1,600, the
squareroot of which 40, is 2.5% of expected. Under a Stop Loss portfolio with a
total expected nunber of clainms of .04, the squareroot of which, 0.2, is 500% of
expect ed.

4.4, Excess of Loss

The intention here is to cover the conpany agai nst any one catastrophic event

causing losses in excess of a specified figure.

This is one of those covers where the events that can give rise to a claimnmust be
very carefully defined. In view of the 'any one event' requirement it is
necessary to exclude epidenics and the followi ng are anong the |ikely exclusions
anong accidents: war and civil war, atomc risks.

Furt hernmore, certain classes of assurance will be excluded, nanmely: airline
personnel, professional sports teanms, airport coupon and ticket business, trave
agency business, pernanent health insurance business, credit card business, and
Stop Loss or Excess of Loss business accepted.

Dr. Strickler has fitted the function

-1 1

AX) = 8x 3100
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A(Xx), the nunber of deaths per year for each mllion of population resulting from
accidents claimng x or nore lives.

The coverage granted will specify the mini mrum nunber of claims which nust occur
before a reinsurance claimis payable, also the mninum clai manmunt payable
before a reinsurance claimis payable. The naxi mum anount of reinsurance clai m
possi bl e woul d al so be stipulated. The rates quoted would be as a rate per nille
on the suns covered by the conmpany. A maxi num suminsured any one life would al so
be specified. The prem um chargeable will, as with the Stop Loss prenium depend
upon both the average sum assured per life and the relationship of this to the
maxi mum sum i nsured on any one |ife.

Simlarly to the Stop Loss cover, a loading is necessary as any one conpany's
portfolio will contain only a few risks each with a [ow clains probability. This
loading is again likely to be proportionate to the standard deviation of the pure
net prem um

This cover is a very useful one. Unlike the Stop Loss cover it is as inportant to
a large office as a small one since for a large office the nunber of |ives covered
is sufficiently large for the variance of the number of clainms to be relatively

| ow, and hence the need the stop Loss coverage negligible, whereas the greater
nunber of lives increases the probability of accunulations in any one acci dent
thus maintaining the need for a relatively cheap Excess of Loss protection

REI NSURANCE RELATI ONSHI PS

5.1. Facultative:

Under the facultative method of reinsurance the conpany has conplete freedomas to
where to offer a case. Full underwiting papers are provided and the reinsurer
has full discretion to accept or decline or ask for additional nedical evidence.
Furt hernmore, the reinsurer may ask for whatever extra prem um he thinks necessary.
Rei nsurance cessions nmay be effected either on original premumterms or risk

prem um

The professional reinsurers have devel oped considerably the skills of underwiting
sub-standard |ives and placing very |large suns insured whilst maintaining a very
rapid service - on the bul k of sub-standard risks it should be possible to receive
a decision within a matter of hours fromone's reinsurer, while a | arge standard
or only marginally sub-standard risk wi thout a substantial anmount of insurance
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al ready can be covered for an anmount of up to £1 mllion within a few days. Thus,
the offering of facultative reinsurances involves little or no delay in issuing
acceptance to the agents, while the conpany can rapidly learn fromits experience.

However, for a small/new conpany the | abour and inconveni ence of submtting to at
| east one reinsurer every single policy exceeding the retention limt - and for a
very new office this mght well nean a very substantial proportion of all new
policies - nakes this non viable. Some sinplification and speeding up of the
process i s necessary even though thereby a certain anount of flexibility is |ost.

5.2 Treaty:
One of the mmjor devel opnents in the reinsurance narket has been the growth and
sophi stication of the automatic reinsurance treaty.

Under an Automatic First Surplus Reinsurance Treaty the conmpany must offer and the
reinsurer nust accept all business belonging to certain classes defined in the
treaty which exceed the conmpany's retention, up to a certain limt - the binding
limt. Wuere for reasons of age or degree of sub-standard nortality, the conpany
keeps a lower, retention on sone cases, the treaty limt is reduced
proportionately.

An actual Reinsurance Treaty is very nuch concerned with administration as well as
the fundanental principles of the relationship, the follow ng subjects are

typically covered

(1) Cl asses of Business - may include all business accepted by the conpany,
or may be restricted to a particular class. A distinction nay al so be
made between standard and sub-standard busi ness.

(1) The retention schedul e of the conpany and the capacity of the treaty.

(iii) Automati c nature of treaty: conpany bound to offer and reinsurer bound to
accept business falling within the terns of the treaty.

(1v) Scal es of prem uns and conmi ssions appli cabl e.

(v) Docunent ati on of reinsurance - each cession is associated with a Definite
Certificate prepared in duplicate, signed by both parties and one copy
retai ned by each. The Certificate gives details of the cession and nay
be acconpani ed by copi es of proposal papers and nedi cal evidence - the
latter are particularly infrequent nowadays since no reinsurer would give



(vi)

(vii)
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(x)
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bi nding authority to a conpany unless it was conpletely satisfied with
the quality of underwiting - although the reinsurer nust periodically
satisfy hinself on this point, and in particular any changes in the
underwriting team or the managenent of the conpany that may result in a
change in underwriting phil osophy or policy.

The nmet hods of dealing with all alterations - |apses, surrenders, paid-
ups, revivals and non-forfeitures - as well as new business and renewal
advi ces and account rendering and settlement. Accounts are customarily
rendered quarterly in arrears.

Clains adm nistration - copy papers are always received by the reinsurer
and settlenent is customarily nade in account. However, the conpany
woul d have the option to request cash settlenent of clainms exceeding an
agreed figure.

Arbitration procedures and errors and om ssion provisions.

Cancel lation - it is normal practice for cancellation in respect of new
busi ness to be available to either party at three nonths’ notice, however
exi sting business will continue until the natural expiry of front-end

policy.

Under normal circunstances the reinsurer's liability starts and finishes
concurrently with the conpany's, notw thstanding the 1900 Reassurance
Agreenment neither side has the option to discontinue reinsurances.

It is normally provided that any business falling outside the automatic
limt of the treaty may be offered (and correspondi ngly may or may not be
accepted) to the reinsurer in that, on acceptance, the policy falls under

the conditions of the treaty.

Profit Conmi ssion: the conputation technique and the necessary conditions
that rmust be satisfied before a paynent is nade have been covered in
4.2.1. If all business ceded, whether automatic or facultative, is
included in the profit comm ssion conputation, there is a great risk that
if one of the large facultative cases becones a claimthe profit

conmi ssi on account may be soured for years and years to come. It is
customary therefore to put a linmt on the size of the nmaxi mum cession
participating in profit conmission; this is frequently nade equal to the

treaty linmt.
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5.3. Non-fully Automatic Treaties:

There is a third class of agreement falling between the extrenes of automatic and
facultative. This is the facultative/obligatory agreenment and under this
agreenent the conmpany may offer, but the reinsurer is bound to accept business
falling within the terns of the treaty

A maj or disadvantage of the facultative/obligatory treaty is seen when a prenature
| oss occurs, (a policy becones a claimafter acceptance by the conpany but before
advice received by reinsurers). Under an automatic treaty there is no doubt as to
the liability attaching - the cession anmount is fully defined by the treaty. |If,
however, there are a nunber of facultative/ obligatory treaties then the procedure
is less clear. It is customary to first carry out all prior charge reinsurance,
and then to allocate what renmains of the claimanong the facultative/obligatory
reinsurers - perhaps in proportion to the |last year's reinsurance prem um ceded,
but in any event not exceeding the treaty lint.

This premature | oss drawback to the use of facultative/obligatory covers is |ess
material if a conmpany's first surplus needs are met by an autonatic treaty, the
facul tative/obligatory covers comng in afterwards since the nunber of cases
falling under these arrangenents is now relatively few and control is sinpler.

It may be useful to deal with a purely facultative reinsurance relationship by a
treaty: in this case the treaty would solely define the adninistration procedures.

5.4. Reciprocity:

In those, one is told, nore leisurely days before the Second War, and before the
concept of the professional reinsurer had been sold to, and accepted by, the
direct witing British conpanies, such reinsurance as was necessary was dealt with
on a facultative basis between direct witing conpani es who ai ned at approxi mate
reciprocity using a register for control purposes. A few days’ delay while
agreenent was reached counted for |ess then now.

Since the War the twi n devel opnents of the professional reinsurance market and the
nunber of very large policies, have caused direct witing conpanies to pursue the
goal of reciprocity with | ess vigour than the goal of capacity. Even with the
substantial group retentions of today in both the direct witing and rei nsurance
nmarkets, a considerabl e volune of retrocession business becones avail abl e, but
this is perhaps traded between the reinsurers thenselves rather than back into the
direct witing market.
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One can find a nunber of reasons for this, for exanple:

(a) The cl asses of business and currencies acceptable to the British direct
market will not anything |like cover the retrocession needs of the
pr of essi onal reinsurer operating on a world-wi de basis - with very likely
wel | over half his business arising outside the United Ki ngdom

(b) The reinsurance market cannot exist by reciprocity alone and indeed has
devel oped nore in the direction of providing ceding conpanies with
pr of essi onal and personal services (in addition to capacity) than with
providing reciprocity.

5.5. Overseas:

There is of course a tendency for the reinsurance markets to flourish in a
territory with a strong direct witing market. 1In Europe and lately in North
Anerica, there has been a much greater devel opnment of the reinsurance narket than
in the United Kingdom Their association with direct witing conmpanies has
provided the | arge European reinsurers with a basic reinsurance portfolio, giving
them a strong position to deal with the reinsurance needs generated by relatively
low retentions by U K standards. In the North Anerican market the enphasis on

i nsurance as a coverage as opposed to an investnent vehicle, (as in the U K. ) has
resulted in relatively high sums assured and consequently great reinsurance needs.

It may, of course, be part of a reinsurance deal that coinsurance with deposited
reserves occurs in order to provide financing assistance to a small conpany:
however, it is also frequently legislated that a conpany nust set up reserves for
its gross business thus forcing the depositing of reserves by reinsurers.

A major problemfor the reinsurer who deposits reserves is the formof the
deposit: if in approved securities, then the selection and mai ntenance probl ens
nmust be faced; if in cash with the conpany, then the rate of interest allowed is
commonly well below narket rates. Against this latter problem may be set the
greater ease of assessnent of the value of the business since there is a
guaranteed rate of interest.

In addition to these problens and transacting overseas business the reinsurer nust
al so consider the taxes arising. Local premiumtaxes will be charged either
directly, (if reinsurer liable), or indirectly (by way of an overridi ng comm ssion
if reinsurer not hinself directly liable), and in addition, if no foreign life
fund has been set up by the reinsurer, a further tax charge may arise in Britain
if the reinsurer is taxable on the basis of interest |ess expenses.
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For the above reasons, risk prem umreinsurance may be nore attractive to the
reinsurer than original prem umreinsurance - and indeed to the conpany if no
financing is required. However, the difficulties in assessing the appropriate

| evels of risk premiumrates to be charged until some experience is avail abl e nust
not be underesti mat ed.

THE ROLE OF THE ACTUARY

5.6. The central characters on the reinsurance stage are the Underwiter and
Actuary. The relationship between them nust be very close and the assistance
whi ch the Actuary can give the Underwiter reflects the najor role of the Actuary
in reinsurance - this has perhaps greater sinmlarity with the role of the Actuary
in consulting practice than with the role of the Actuary in a direct life office.

The traditional role of the Actuary of interpreting the functions and operations
of life insurance in a country agai nst the background of the taxation, investnent,
| egi sl ati on and soci o-econonic conditions, is conpounded by the need for the
reinsurer to understand, for each ceding conmpany - but particularly for the smal
new conpany - the reinsurance needs both in the fields of the appropriate

rei nsurance techni ques and rel ati onshi ps, and the preci se nature of the products

i nvol ved.

In the United Kingdom a new conpany will either have its own Actuary or have
appoi nted consultants, so that the anmount of purely actuarial advice which the
rei nsurance Actuary is called upon to give, is linted. However, the reinsurance
Actuary is frequently called upon to work exceedingly closely with the conpany in
order to determ ne the precise reinsurance needs of the conpany and the nost
appropriate nethods of neeting them To do this it is nost inportant that the
rei nsurance Actuary is involved at an early stage in anal ysing the conpany's
products and, if the conpany proposes to use a conputer based systemfor the
generation of reinsurance information, to be involved in the appropriate form

whi ch the out put shoul d take.

The position is quite different in the vast majority of other countries - it has
been known for the reinsurance Actuary to be regarded as, if not actually
appointed to the post of, Consulting Actuary to a snall overseas conpany. The
know edge and background of the reinsurance Actuary may fit himwell to this role
but it is as well to be aware of two nmmjor drawbacks his conpany's position as
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reinsurer nay cause a conflict of interests over such matters as retention limts

and negotiation of reinsurance terns and conditions;

if his conmpany also acts as a

rei nsurer of another conpany operating in the same market, the position may be

rendered particularly delicate.
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APPENDI X 1 - RETENTION CRI TERI A

(1)

(2)

(3)

(4)

We are concerned to lint the possibilities of insolvency and fluctuations
in actual minus expected claimanount to 'acceptable' |evels.

We are further concerned to maxi mi se either retained suns assured, retained

prem uns, or expected profit.

Assumi ng that the insolvency criterion has been dealt with, we are concerned
with limting the possibility that actual clainms C exceed expected clains E
by nore than X to a probability p.

If portfolio contained n Iives suns assured

S r =1, 2, ..., n

r
Let q, corresponding to S, be (Q,

2
r

Then variance of Cis V = Z p.q,s

and E = qusr

If the nunber of policies is large, the central linit thereon will apply so
that Cwll be normally distributed with mean E and variance V so that
pr{CV+X} is readily calculable in theory.

In practice, for a large account V will not be readily calcul able while for
arelatively small account the central limt approximation will be Iess

usef ul .

If, however, the account is large and Vis calculable, then if the criterion
pr{CE+X}<p is satisfied for a variance of V', new business witten nust be

such that V + new i ssued variance is |less than V.

If account is relatively small a better approxi mation nmay be afforded by the
Poi sson distribution and the foll owi ng approach may throw additional I|ight
on the problem if the sums assured are ordered then if a retention increase
fromRto Sis considered with ¢ policies reassured when the retention is
R, we nay say approximately that these ¢ policies will now be retained for

an anount S.
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Using the Poisson distribution we may say that, if x = nunber of clainms on

these ( policies,

m = expected clains = gl = qusr

and so probability actual claimanount exceeds expected clai mamount by any
gi ven sum may be readily cal cul at ed.

The increase in net account sumassured is /(S-R) and this benefit may be
conpared with the fluctuation increase for the extra line retained.

(5) We consider a portfolio of 100 cases each with sum assured £10,000. If g =
1%

Probability £5, 000 £10, 000
per Life per claim
Cl ai m anount

X=0 .3679 x <=0 .3679 0 0

1 . 3679 1 .7358 5, 000 10, 000
2 . 1840 2 .9198 10, 0000 20, 000
3 . 0613 3 .9811 15, 000 30, 000
4 . 0153 4 .9964 20, 000 40, 000
5 . 0030 5 .9994 25, 000 50, 000
6 . 0005 6 .9999 30, 000 60, 000

If £5,000 retained on each life, the expected claimamunt is £5,000 and
fromthe above table it nay be seen that there is a 1% chance that actua
clains are £20,000 or nore, i.e. £15,000 nore than expected.

Wth a £10,000 retention, expected claimanmunt is £10,000 and there is a 1%
chance that the actual claimanount is £40,000 or nore, i.e. £30,000 nore
t han expect ed.

Thus, if there is to be at npost a 1% chance that the account will not
produce a loss, free reserves of £15,000 are required for a £5, 000
retention; £30,000 free reserves are required for a retention of £10, 000 per
life.

W may generalise this result in a nunber of ways, perhaps the nost
constructive is that if the retention is to be increased by £X, free
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reserves nmust rise by three times £X for there to be only a 1% chance of

transfers being affected.

The above nodel is of a very sinple ‘rectangular’ portfolio. 1In general the
portfolio will have a distribution of suns insured up to a nunber at the

retention limt.

If the level of free reserves necessary to support nortality fluctuations on
this portfolio has been established and 100 lives are currently covered at
the retention imt, then any increase of the retention [imt will require

an increase in free reserves of 3 X this anount.
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APPENDI X 2 - SAMPLE RI SK PREM UM SCHEDULES

W consider a twenty year Endowrent on a nale aged 35. The valuation basis used for the determ nation of the reserve is

A . 49/52 ultimate at 4% and the basis used for the risk premumis

1

vaq, +.5
qXT A 49/52 ult. 4%

Not only should the prem um basis be regarded as purely hypothetical, but also it nust be borne in mnd that the reinsurer
is unlikely to quote identical terns and conditions for the two nethods of reinsurance.

W consider a £2,000 policy issued by a conpany with a £1, 000 retention

A Pro rata run
B Top triangle

down

run down

Pol i cy Year Age Ri sk Premi um | Reserve A B A B
Rat e At risk At risk Reass. Reass.
prem um Prem um
% £ £ £ £ £
1 35 .19 16 984 968 0.94 0.92
2 36 .19 54 946 892 1.80 1.69
3 37 .20 92 908 816 1.82 1.63
4 38 .21 132 868 736 1.82 1.55
5 39 .23 174 826 652 1.90 1.50
6 40 .15 217 783 566 1.96 1.42
7 41 .27 261 739 478 2.00 1.29
8 42 .29 307 693 386 2.01 1.12
9 43 .32 354 646 292 2.07 0.93




10 44 .35 403 597 194 2.09 0.68
11 45 .39 453 547 94 2.13 0.37
12 46 .43 506 494 - 2.12 -
13 47 .48 560 440 - 2.11 -
14 48 .54 616 384 - 2.07 -
15 49 . 60 674 326 - 1.96 -
16 50 . 67 734 266 - 1.78 -
17 51 .74 796 204 - 1.51 -
18 52 .83 861 139 - 1.15 -
19 53 .92 929 71 - 0. 65 -
20 54 1.02 1000 - - - -

The reserve basis is:
1000t"x:ﬁ| - qu _t"x:m)

A 50% sel ecti on di scount

has been allowed in the first

policy year.
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