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Selvengy Kargins Tachnical Risks
Tha Adeauacy of Premiuvm  Reserves M.G. Clarke
1. refinitions

By premiys reservas, it is understoed that we are considering the provisions hald
scezifically to cever the risks represented by policies effected in the previocus
wvear(s! ani nct vet expired; excluding claims already incurred. These are divided

inmTd TWO parzTs:-

a) Urzarned Prezamiums : the amounts set aside at the end of a firnancial ye:zr
cut of premiums in respect of risks to ke borne by the
ccmpany after the end of the financizl year under
contracts of insurance entered into hefore the end sf
that year.

k) Tnaxpired Risks : the amounts set aside at the end of a2 firancial year
in addition to unearned premiums which is considereid
necessary to meet the ccst of claims and expenses cf
settletent arising from risks to be borne alter the
end of the financial year under contracts o irsurziace
entered into before the end ¢f that year.

n terms of the fagtors which affect a company's trading result for a
articilar paricd, say one yezr, these premium reserves and their calcul:tion
ooear in thrse different areas:-

ay In Zaciding con premium rates to cover the businass writien Iin zay periocc, the
stgt of ¢lains arising in previous periods may be corcpared with the premiums
carned in that peried - for both the whole of a class of business and
ir@ividuzl secticrns of that class,

radezuste Drerium rates chviocusly- weaken a company's solvency and it is
heprafore inportant to be able to allocate accurately the preniums written
To the risgks and rveriods of risk coversd by the premiums. XKncwledge of any

marzins pesitive or negacive} in the =arned premiun denominator may enable
2 clezrer pisture of the risk premiw £¢ be produced.

-

meyg Sirest way, the size of the prexiva reserves at the end of

g an effect ¢n the trading result, to the axtsnt that the ccpany
cient reserves to pay claims arising on centracts already taken on,
remiums at the end of the year in the event cf the cozpan

<) During the course of the year, the contracts of insurance covered kv the
rexivT reserves sSst up a2t the beginning cf the yvear will expire (assuming

2% tThey are for periods of no Tere than 12 months) and any excess or short-
all in thesz amounts (subject to outstanding c¢leaim axmounts having tc be

ne cctrany's sclverncy.

imated) will affsct the profit which emerges during the year and conseguently
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CFf the above, {(a) is an observation that care must be exercised in measuring the
exrerience preparatory to setting premium rates, (¢} is perhaps the most important
since the preper financial management of the business requires that we should know
what maryin there has bsen in the provisions, what risks affect the eventual outcome
and what crder of magnitude the margins and risks represent.

The trading result is not complete without the provisions made at the end of the vear,
i.e. izen (b} and if the company is continuing in business, similar considerations

ts those ccncerning (¢} apply. If, however, the company is to cease business,
whether throuch ixzpending insolvency or otherwise, the preniun reserves tzke on a
differant meaning deperding on what ccurse of action is to be adoptad.

One possibility is to pay another insurer to take on the business. The perticlio
premium payable falls to be assessed by the other insurer, no doubt depending on,
inter alia the adequacy of premiuvm rates and quality of the business. Aas it is
likaly that inadezuate premiums and/or poor quality business may be respensible

for a wind-up being necessary it would be imprudent to assume that an amount as low
as 30 -~ 40% of written premiums would be sufficient to cover the prospective outgo.

If, on the other hand,the cempany is to be wound up, there will be a liability to
refund to the policyvholders the proportiocnate amount of their gross premiums relating
to the unexpired period of risk. In these circumstances, it is doubtful whether the
cormissicn maid to intermediaries would be recoverable and it may be considered
afvissble to display the ability to refund all the unezrned portion of premjums to
rolicvholders,

Returaning to the technical risk that during the course of rormal trading (rather
than in a wind-up) the premium reserves prove inadegquate, it will be seen that
certain factors affecting the eventual outccme of the reserves are those that affect
the eventual outzcrme of new business being written e.g. the randem variation in the
rasult and trené in claims experience. It is not proposed to discuss these factors
in this note.
3. The problems peculiar to the adequacy of premium reserves, as distinct from
the adeguacy of the original rates, are:-

1]

) t is not usually possible to amend, retrospectively, the premiums payable
fer a period of risk, so that whilst inadegquate premiurs can be raised for
Ivture business, the company will have to retain the liability on account of
ir=-force business for which inadeguate premiums were accepted.

Since the premium reserves are being set up usually anything up to 12
nths from the date of issue of the policies concerned, during which time
cre information on racemaking may have become available, it is necessary,

leazst in theory, to assess the effect of any changss in the factors
feeting the riskx and to what extant premium reserves should be adjusted.
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¢} The clainms on outstanding risks are likely to occur, on avarage, sooner
than those on new policies.

Eaving noted these differences it is also relevant to mention that a styeng
similarity exists between the setting of premium reserves and the original
razes, in that in both situations the claims have vet to occur, S0 that there
is a strongsr degree of uncertainty associated with these items than the
cutstanding claims reserves.
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usuzl basis for the unearned premium reserve is to apportion the premium,
ter & Zeduction for initial expenses and commission, between earned and
earned in proportion to the time exposed in the current and subsequent
sounting year. 3As an approximation, the 24thsmethod assures all policies
enewed or incepted in a month pay preciums in the middle of that menth

and that all menths are of equal length).
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The cirosurstances in which a ccmpany sets up an unexpired risk reserve and
how such an acount is dexived are not sc clear cut.

In assessing the risks of these reserves proving to be inadequate, 3 facteors
Seprzrace thamsslves as distinct =

&) The pargins in the reserves which are present because of the manper in

which they are calculated. It is necessary to be abkle to assess their
irzortance in order to form an opinion on the coupany's overall solvency
position.

b} The esdjustment to the reserves on account of discernible trends in those

factoxws affecting the expected claims cost. Orce agairn, even though it
ray 1ot be fel: important to adjust the reserves explicitly in the
Azgsounts, it is useful for management to be aware of the magnitude and
sign of any adiustzents.

¢} Tre random variations which are an inherent part of insurance contracts.

e risk to the adeguacy of premium reserves represented by randcm events
ig the Largest.

Since the UPR 1is a reserve calculated specifically according to a nuvxber of
.o is it is natural to think of margins (a) as being present in it and
stnencs (B) being mads as part of an URR. It is &iFficult to see how
randon variations f{¢) can affect the outcome in respect of premium
arves any dGiflerently from that of the original premiums,
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Zrgins in the Usearned Premium Reserves

If iz is assurmed that the UPR is derived on an 'accurate' 36Z+ths basis, then
ne we;l dceourented possible 'error' caused by the distribution of renewal
- heing cother than even throughout each peonth wiil be removed. There
rnonethreless, reasons why the eventual outccme of the reserve may ke

from that set up and these are discussed below, with, where possible,
zent of theilr magnitude
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zizn made from the gress preniums in caleulating the UPR, in

zllow for the expenses ingurred in writing the policy need not
spond to the expenses actually incurred. Investigaticns into the
zznv's expenses night be considered in order to guantify the margin
re;resentec oy this fzature.
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In =erms of margins in the UPR, an assessment of whather the allowange for
futires ewpznses (Lmplicit or explicit) in the premiuvms which carries ferwars
ZaT: UPR 1s afeguate needs to bs made. Thare are two distinstly diffarent
sitzaticns in which the risks represented by UPR are run-oif:-

2" Hormzl trading; whers the expenses incurred will be these of administering
The olicy curing its term and handling claims in circoumstances wWhere
fixsd expenses are shared by new pclicies being written.

b) X9 new business; whers the expenses refsrred to in a) have to be met in
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circumstances where the fixed expenses which cannot be offloaded
izmediately are not shared with new business,

Both of these might be costed. The likely conclusion is that a company
nas a wide wargin to cover expenses though it is conceivzble that the
reverse pesition may hold and cnly an aporopriate investigation and
oreiection will datermine and gquantify this,

Iarflzticn

Tor risks wheare the insurer is liable for any increases in the cost of
claims over the period of insurance, (e.g. motor risks, index-linked
househcld pelicies), the effect of this inflaticn is to weight the risk
inrtansity more heavily towards the end of the pelicy year {(other things
bsing eguall.

Tnen the business was written, it seems sensible to assumie that the net
crexivm charged P contained an allowance for inflation, either implicitly
or explicitly, of 100i% p.a. If the unexpired term was (l-t), the normal
PR would ke P (1-t).

Since the cost of the risk rises througheout the policy year at 100i% p.a.,
the rate at which premium is being 'used up'’ at time S from the start of
the policy vear

1
= Pp(1+4)° where K =j (1+i)%as = 1/p
K o

p = loge f1l+i)

At th2 end of the accounting year, the 'unused premium' amounts to:=-

! 5 . A -4
1 P(l+i) és _P 0 (A+i) - (2+1) 7))
€ = pk { }

s

and the difference bestween this and the UPR

=2 { (i) - (+)° -~ 1(1-8) )
i{ )

=20 () - 1 - it - i% D) - 1 (1-t))
E ) )

= L Pit (l-t)

(2) Assuming, for example, that premiums are written uniforwmly throughout
the acocounting year, then the difference between this 'theoretical!’
prexiva reserve anc the traditional UPR is

~3
| uwpit (1~t)dt = iP where P is now the total
o

¢ 12 written premiums.

Nzre that the zraditional UPR would ke &P in this zase.

{5} Assuming, instead, that premiums are increased by 100k% mid-way
thrsuzh the vaar, tha difference beccmes:
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f& L Pit (1l-t) &t +'Jl Lp (1+k) it (1-t)dt

WP (k (02 %0 4 (y -%- B2 4%(E)° ) (Ltk))

= 1P )1, (1+K)

Irn this case the traditional UPR would be &P (1+%Xk)

It will ke sezen that the understatement in a traditional UPR depends cn
the ioplicit rate of inflation, the portfolio growth and the size (and
incidence) of premium rises. The table below shows the percentage
undeystatenant of the theoretical premium reserve by the traditional
P2 under several assumptions as to the sirze of premium rises and alsc
zortioclic growth (both assumed to take place at the mid-point of the
financial vear) and the rate of inflation implicit in the premiums paid.

Premium Rise ¢+ Growth

O% 10% 20%
% 0.0 0.0 0.0

" . .7 .7
Inflation 10 1.7 . i

20% 3.3 3.4 3.5
30% 5.0 5.1 5.2

The conclusion froem the above is that premium inflation is a more significant
item than premiums growth in making up the above margin in the UPR,

:*scounting

Just as the inflation of ¢laim costs implies that the UPR tends to
unZersiste the thecretically correct reserve, the investoent income

garned cn the balance of prermiums held over ¢laims paid will result in
an ovsrstaterent and the effects of inflation and interest should be
ccnsidered together.

Tra investraent risk is being considered by one of the other working parties,
but it is instructive to consider the net effect on UPR of inflation and
interest. CLifferent types of general insurance contract produce claizs which
ezcaizate at different rates - and some contracts may produce more than cne
tvoe of claim which escalate at different rates. rFurthermore, the lergth

of time betwgen the premium being paid and the c¢liaim being settled varies
batwean the different types of insurance, and ais¢o the tyvpe or types ol
investment appropriate to each class of business.

In ccnsidering the net effect (inflation less interest) we are only concerned
with Ziffarences bhetween interest rates and inflation.
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Seasonal Risks

apart fron the effect of inflation, the intensity of insurance risks is

noz even throughout the policy year and so the allocation of premium in

the UPR may be insufficiently accurate where the risks have particularly
uneven intensity.

a)

b)

Certain types of insurance contracts have risk intensities which
vary according Lo the duration of the contract.

e.g. 1) Mortgage guarantee where the sum at risk declines over
the period of the policy.

2) Travel policies which have 2 distinct periods of risk,
namely the pericd prior to the holiday where the cover
is for the cancellation risk and the duration of the
holiday where the cover is for the other, in some respects
more expensive risks.

Where a ccmpany writes a significant amount of business of such kinds,
it would ke advisable to make the necessary adjustments to prenmium
reserves but otharwise the margin in anUPR calculated on tracditiocnal
lines is pinor.

Car:ain risks show a correlation with the seasons.
2.9. 1) pleasure bhoat policies where the vessels may be laid up

during the winter months

2} motor tractors and also motor cycles where the wvehicles are
tsed much more in the summer

3} ‘housshoald and motor cars and lorries where the winter is
a higher risk period.

1f, for a given risk {(premium = P} the seasonal variation cauvsing the
intensity is (1l+K)P for half the yvear and (1-K)P for the other as shown
in the diagram bhelow

. 1+ KPP

S =P
{

e 3173 30 /9 2 )2

then the overall premium P is used up at the rate of (1+X}P during the
winzer (Oct - Mar) and (1-X)P during the summer months (Apr - Sept).

IZ we assume that policies are taken out at the end of the month to
aveid scne corplications and that a prexium rise or premium ¢rowth tzkes
zlace ¢of 1C0J% at the half-way mark then the traditional and theoretical

Ty——

TR 2ze shown on the following table for each month's pramium.
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Month Trad UPR Th UPR Trad - Th
J »/12 /12 (1+K) =Kp/12
P 2p/12 B/12 (24210 -2Xp/12
M 3p/12 P/12 (3+3X) -3xP/12
A 4p/12 P/12 {(4+210) -2X9/12
M Sp/12 P/12 {5+K) =Kp/12
J 6P/12 P/12 (6) -
S 7P/12 {(1+3) P/12 (7-X) {1+9) KP/12 (1+3)
A 8P/12 (1+3) P/l2 (8-2K) (1+3) 2KP/12 (1+3)
s 9P/12 (1+3) P/12 (9-3K) (1+3) 3KP/12 (1+3)
0 10P/12 (1+3) P/12(10-2K) (1+3) 28P/12 (1+3)
N 122/12 (1+3) P/12(11-X) (1+3) KB/12 (1+3)
) 128/12 (1+3) P/12 (12) (1+3) -
Total P/12 (78+573) 9K®/12 3
9Kj x 100

% overstatement = 78+57j

vhich is never likely to be significant where reasonable values of X, J

are used.

The above example is one where the seasoral variation is balanced. A more
significant >zargin may be obtained if the preriun P wvera used up at tte
rate o (1 + ¥)P during Jan - Jun and (1 - K)P during Jul - Dec as shcwn in
tre diagras bhelow.

S — {14 S

ll‘ &3’6 21 e

The theoretical and traditional UPR now become:
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Monath Trad UPR Th UPR Trad -~ Th

J B/12 P/12 (1+K) -KP/12
F 2p/12 P/12 (2+2K) «2KP/12
M 3p/12 P/12 (3+3K) -3KP/12
A 4P/12 P/1l2 (4+4K) -4KP /12
M Ep/12 P/12 {54+5K) ~5xp/12
z 67/12 B/l2 (6+6K) -6KP/12
J 72/12 (1+3) P/12 (745K} (1+3) -SKP/12 {1+3)
A 82/12 (1+3) P/12 {8+4X) ({1+j) -4XP/12 (1+3)
g 9 /12 (1+3) P/12 (9+2K) (1+3) -3KP/12 (1+3)
o 107/12 (1+3) P/L2(10+2K) (1+3) =2KP/12 (1+3)
N 21p/12 {1+3) P/12 (11+K) (1+3) -KB/12 (1+3)
D 128/12 (1+3) 12P/12 (1+3) -
Total P/12 (78+575) - 12 (264155
% understatement = (%gfégg)K x 100

which is clearly more significant, though again affected only slightly by
the value of j, the rate of premium growth.

Profit

Tt ading contained in the premiums for profit will carry forward as a
further margin in the UPR if calculated on traditional lines. The loading
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These twe sources of profit - profit loading and investment return affecc
Tne UPR in different ways. On the one hand, the profit loading (positive

¢r negative) carries forward into the UPR at the same rate, but because

~ne Juration of the incomplaste policy at the =2nd of the accourting vear is
shorter tran the origiral, the investment profit frow holding premiums in
advance of claims will be a smaller percentage, sirce a disprcpertionate
a~zunt of investment preofit is taken during the earlier Quration of a policy.

In the fsllowing exazple a premium P per policy (after deducting expanses)
Tays, for claims C = (1-K)P which are paid evenly throughout the duraticen of

(P-C) ({l+i) + &iC whera i = interest rate
PlI+1)K + % (1-K)]
P{K + &i (1+K)]

The original prefit

The prospective profit on an unexpired risk with t yrs to run (<1} assuming
a resarve of 2

£ (B-C) (L+it) + hit’c
t2[(1+it)K + b it (1-X)]
tP [K + % it (1+K)]

assuming an even distﬁ of premiumsover the financial year the total profit

¢n the UPR
'

=j t?[ K + hit (1+1c)] dat = P[ LK + %1 (1+1<ﬂ

<



)

- « profit margin % = (a) IOOI:K + ki (1+Kﬂ originally
1

() 100 [K + 3 (1+xi| on UPR

i.e. a érop of %i (1+K)

AZnittedly the mean term of the unexpired lisbilities is scmewhat shorkter
whan the criginal liabilities, 20 a smaller % margin may be considersd
appropriace, but this does not wholly explain what will be a quite large
reduction in the strength ¢f the premium reserves in times of high invastment
proiits (and lower or negative prefit margins).

It may be thought that the above noted feature Quplicates what has already
been said about the effect of inflatjon. However, the earlier discussion
covered the distribution of risk intensity over the policy vear, not the
zargin over the risk premium represented by profit.

varsing in the Unexpired Risk Reserve (URR)

In considering the above we make the assumption that neo URR is set up by
the cexpany and consider the factors which may lead to the setting up of
& TRR as theugh they were margins in this (zero) reserve. As mentioned
ezrlier, time has elapsed since the business to which the reserve relates
wes written and we might be in a position to re-evaluate the risks which
are s$Till unexpired.

(i) Cevericration (or improvement) of Risk

The risks represented hy contracts incepted in the previous year nay have
teen written on prehium rates which are no longer adeguzte for those risks
and, were the contracts to be re-rated at the end of the financial year,
the risk premium plus expenses may be considerably more than the reserve
neld to zover the risks.

Changess in the rate of inflation (or net rate after allowance for investment
return) applicable to the type of contract considered is an cbvious example,

nd others cculd include, for example, the increase in frequency of domestic
burglaries.

These are the sort of trends which should be nonitored with a view to
awmending the premium rates, though there are bound to be delays as a result
of =

{a} the need to accumulate sufficient data to isclate a trend {from randco
veriations) and quantify its effects, linked to the availability of industrywii.
statistics, size of the portfolic concerned and the supply of supportive
evidence e.g. inflation indices, change in court award practice

{z} the preccessing delay of information used in (a)

(z) <hecempetitive pressure which may delay premium adjustments, or limit
theT frcm their full theoretical extent.

drinistrative delays which may accompany premium rises caused
7 the isste of renewal notices well in advance of renewal dates.

Ly o

{e} rthe interral politics such as pressure from representatives of
intercediaries or agents.
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A special case of risk deterioration is that of inflation of c¢laim costs which
causes periodic increases in premiums for certain risks (e.g. motor). In the
description that follows, the inflation factor may be interpreted as claims
¢cst escalaticn, or some other discernible trend in expected claim cost.

Suppose that premium rates are set annually and remain in force for 12 months,
so that, on average the premiums are correct for risks incepted 6 months after
the increase is applied, other things being equal.

o - - | O :: - e e e e . IHK - = ——
t - {
18T Sewn 25+ Dec
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If preciums are written &t an even rate of P p.a. and (l+i)P p.a. after time K,
thar the trad UPR

(3 I
= .r- Pt dt + (1+i)Jf Pt dt = EP[ 1+i (I-Kz}]
° K
Consicder two cases:
a; K= i.e. mid-yr prm rise.
the traditional UPR = EP[ 1+ 3i/4]
in this c¢ase a risk incepted at time t = 0 9 L will be relatively

under charged by & factor of (1+i}% = 1+it, and a risk incepted at
tize t=';-» 1 will bhe relatively over charged by a factoxr of (l+i) 1-t

The theoretical UPR is ..

u'& ] 1
f Pt (1+1)t 4t +f Pt {(1+i) x 1 dt = fPt (1+1) ® at
o A (1+1) 1-t o

]
= I Pt (1+it) At = &P (14 2i/3)
o
=) a pesitive margin of iP/24

B; K=1 i,e. an end year prm rise

the trad UPR = 4P

In this case a risk incepted at §ime t =0 3% will be relatively
cvercharged by a factor of (l+i} t, and a rist incepted at t%?
t =% = 1 will be relatively undercharged by a factor of (1+i)-"

The theoretical UPR is
Vi \ 1
-l -
[ pe (1+1) 77 G +( pe (1+0)¥ ¥ ar = f pe (1+1) 577 ae
e v . o

=f?t (1+it - hi) at

o

w1+ Ly
6
=> a negative rargin of 1/12 iPp
Treése particular margins are exclusive of adjustments mentiocned

hitherto irn the discussion of UPR and are Quite sizeable, there
bEelnrg no offset in these amounts for investment earnings.
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{ii) Change in Factors

Ag élscussad in (i)}, inflation (or other discernible trend) was assumed to

be 2 constant facter, though in reality the factors affecting insurance
business are forever changing. Whilst it may be argued that adjustments on
agcount ¢f this, and indeed, other features noted are not necessary in
crexzium reservas, as the margins emerge evantually as the experience develops,
it must pe said that cne is concerned by the degree of solvency now as well
2s that in future years,.

Examplas of factors which might alter the evantual outcome of claims under
this heading are

{a} <hanges in the rates of inflation {(from that allowed for in setting
premium rates).

{b) Changes in the rates of deterioration (or improvement) other than
inflation.

{c) Legislative changes which may be either prospective or retrospective
i.e. may affect business already written where the premium is fixed
and paid ~ e.g. VAT changes.

(d) BAlterations to the cover during the course of a policy year brought
about by a legal ruling for example.

Because of the need to make rate increases (changes) well in advance it is
gxite likely that a re-rating of in force business, for the tima period
rzpresanted by unexpired risks, could lead to anURR which may be either
positive or negative; though accounting convention would preclude setting
us & negative URR.

£ is not really necessary to derive the numerical implications of each of
he ahove mnentioned factors on the premium reserves - each ewvent must be
cnsifered on its own merits and methods of assessing the cost Serived from
the 2vailable information. Conceivably, the size of possible adjustments
is large.

O!’f =

Eyxarinaticn of loss ratios has been suggeste@ as a basis for assessing the
TRR nazessary to cover the deterioration of claims experience zhead of the
necessary premium increases. One would expect a company's management to

have access to and use a variety of statistical and other informaticn as part
¢f the assesszent of premium revisicns.

These night include recent payments data (suitably split into year of origin
and tvpe of claim), recent claim frequency data, market statistics and
corzent, market premium rates, case estimates, indices (of housebuilding,
garage rapair costs for instance), comments of experisnced claims personnel,
court rulings,police statistics etc.

Tha assesspent of the adequacy or ctherwise of the premiums comprising the

UPR is a similar exercise to the original setting of the rates and in order

to assess the adequacy of the UPR, it is necessary at the yvear end to consider
all the factors relevant to the setting of premium rates.
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(iii) Mix of Business

The setting of original premium rates might be based on an expected mix of
risks, the elements of which may vary in profitability - e.g. comprehesnsive/
non-cooprehensive motor risks, large/small SI on household policies etc. The
canges of such a situation could be the unavailability of accurate data,
markst forces (the existance of loss leaders), the need to have a simple
premium structure e.g. a point system or a uniform rate per E1000 SI.

Wh:lst no trend of worsening claim amount in the individual sections may be
apparant, movements of business may cause the actual portfolio to be more/less
prefitable than the expected portfolio, and the cverall effect is as in (ii)
ahove.

Monitoring the makeup of the portfolio is therefore a necessary exercise in
ordar to subjectively assess the adequacy or otherwise of the premium reserves.

7. Conclusion

Compared with the ocutstanding claims reserve, the potential for inseclvency caused by
factors affecting precium reserves is perhaps minor, though an awareness of their
effects is no doubt valuable as far as chtaining an overall picture of a company's
solvency is concarned. It is not impossible to envisage certain circumstances where
the points described in this note become relevant though they may be unlikely or
such that the adequacy of a company's premium reserves is the least of the company's
worries at the time!

Of interest, would be the extent to which various companies investigate the factors
discussed either formally or informally. To what extent do/should such consideration
forz a regular part of the financial management ¢f insurance companies and tierefore
carry over into any indevendent investigation cf solvency. Or is it sufficiant to
exa~’ne ther only ogcassionally or not at all but to be aware merely of the zeneral
financial effect of the envircment in which insurance companies operata?



