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Section 1

1. Introduction
1.1 This paper is the first of a series of papers to be-produced by the

technical reserves working party. The main object of these papers
is to describe methods which can be used to estimate technical
reserves in general insurance having made due allowance for the
various circumstances experienced in practice. Explanatory comments
will be provided to assist the user in selecting and applying the
different methods described.

1.2 At the request of members of the general insurance study group the
first paper has been restricted to the subject of estimating reserves
for claims which have been incurred but have not been reported (IBNR).

It can be argued that a logical sequence of papers produced by the
reserves working party would have covered, in sequence:

{.1.1 The nature of technical reserves; their use in solvency, premium
end profit calculations; views on whether or not reserves can be
aggregated to prove sufficiency; discounting techniques (if any)
and asset matching.

1.2.2. Reserves for known outstanding claims.
i.2.3. IBNR
L 2.44 Other reserves and provisions.

It is pointless to strive for greater precision in the estimation

of IBNR reserves than can be achieved for the reserves for reported
claims. In practice both these reserves sheuld be considered as one
when deciding on the overall adequacy of the reserves for an
individual class of business.

1.3 A U.R. company must:

1.3.1 Fut up an outstanding claim reserve in its Company Act Consolidated
accounts which is sufficient to cover all claims, including IBNR
claims, for the worldwide business of the company and its subsidiaries.
A separate IBNR reserve is mot shown.

1.3.2 Show in the notes to the balance sheet produced for the DOT a statement
of the amount of that part of the outstanding claim reserve relating to
IBNR, again on a worldwide net basis. The claim frequency analiysis
covers the number of IBNR claims for the divect business of major
territovies by risk class. The current claim settlement analysis
includes bu. does not separately identify IBNR claim amcunts. New
regulations currently being drafted will produce a more detailed analysis
of IBNR claims for all business.



1.3.3

1.4

1.5

1.6

1.7

1.7.1

1.7.2
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Lo

Agree with the Inland Revenue as to whether an IBNR claim provision
can be charged in the tax computation. Some U.K. companies have
experienced difficulties, but the Inland Revenue will now allow

the provision as long as theve is statistical evidence to support it.
Companies will generally agree their statistical bases individually
with their District Inspector.

It is not the intention of this paper to suggest ideal solutiomns to

the problem. The purpose is to highlight the considerations which
must be taken into account by the statistical investigator in general
insurance and to indicate possible practical approaches. Scme tables
indicating the level of the figures involved are provided for differcnt
classes of business; they are intended only as a broad guide and should
not be used without checking their validity against the data of the
particular company under consideration.

It is necessary to have close contact with both underwriting and claims
staff so that the projected estimates of IBNR reserves will reflect
changes in standards of underwriting or administration.

The adequacy of the methods will depend on both the size of the portfolio
and on the assumptions made as to the future especially with regard to
the rate of inflation.

This paper has been divided into two distinct sections.
Section II Direct business
Section III Reinsurance business

Whilst the theorectical framework underlying these two sections are
similar the practical considerations differ sufficiently to make it
advisable to separate them even though there will be a certain amount
of repeated information. The Reinsurance section is mainly concerned
with excess-of-loss business but offers some thoughts @n proportional
Reinsurance.

The above two sections have each been broadly sub-divided into four
parts:-

the definitions

a description of theoretical foundations underlying the practical
methods

considerations in the selection of practical methods

a discussion of practical application
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Dealing firet with numbers of claims and aliing 8 unid . of
time s eone month we my denote the number of 07”‘ﬂ" v**vh are
incurred in month 1 and reported in month » by n;

It follous thuet the tol2l number of cloimz incurred in momth 10 io
L+
o m
m,
xa L

sumber of menths over vhich the delay
dlgurlbut on is spread, i.e. 2ll claims incurred inm month i will
have been reporited ty month (i %),

Generally the value of + will vary but if for the purpose of
illustration we assume +  fo be constant the situztion sy bve
vortrayed by the following scheme of arraysi-

bty

. o . Total
Month Month of Notification number
_ of incurred
incurment 1l 2 3 4 Fe== 1t + 1t + 20t + 3% + 4
g+
4 1 i ) i c— i
1 m, |m m. |m 2. Mm
2 K4 73 &+ r=i T
Eia
2 2 2 2 *
2 moIm I m me 2 Mm
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] 3 2 3 3 L+3
3 m m *
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pr ietlcal estimating nmethods rests on the
hyrotheelis that se

eved delay dietributions coanform to &
R e fh?t the underlying 'vpopulotion' disitrzibutio
can be csiimated fron the observed values.

It is assumed that :_1t is possible to construct a smooth experien

1y
i

ce

table of factors Lh~ (d =20kt ) from the cbgerved dnin,

which have been notified %o the end of delszy month d.

Reverting to the type of fzbulation of puregraph 2.3. above in
vhich numbers of incurred claims zre anzlysed into the months of

rotificntion the oloslnw-daue of an zccounting period may be
represcnted by a verticzl line dividing the schene of arrays ind
two poriions The axrea to the left of the line is the no%ified
or ';no:n' se :went; i.e. 11 represgents the actual record of noii
claing ng imown 2% the clesing-date.  To the »icht of the line
the 'unlnowm' drioncgle of TZM claing.

The basic problem io to cctimete the 1T frianpgle.
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The analysis of numbera of claims could be paralleled by =
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portraysl of ClalJ costs.
In nraotice it meny To difficult g sory achoemne

of cocts; and there are further probleoms ¢
estimation cf the cost o knou. cls i S

these rescens the methods uzed in proctice usually involve =
different epnroach.

and the conseaugﬁt forwu1h~ for zre;

1 T Troge

Theoratically 1% is vossible to cnvizome o e gimileom

Yo that in orvagraph 2.3. above in vhich olsim amounts S: are

subavituted for numbers of claina. Given such o schene, the

develepment of an cxperience table of factors corresvending to Uy
% fature reserves would be

& straizhtfon

However, there are praciical difficulties in constructing 4he
necessary matrix,

(a) General insurance claime nzy take a considerable time to
settle (sometimes mony yoars). Only vh~n the clainm is
finally sestled is i%s cost 'mown for certain; uniil *then
i% can only Sed. Trug, in coenstructine the mniris
of costs the eo fren i o-date dnh:

, i SR tH
inveolving estimrted cosis waich rzy contn
error clement: to using nature seitled 4
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a which moy ve
several yoeors oult-of-date ond dhnens inapprenricie fox

current conditions.
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oth e riones
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3.1. The ainm is to coleulate ithe esyincied numtar ont
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heon net1~;;8 to
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ims from o atndistical baas
Lovienl

dnta, Ta such ci
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TER cladime

cuns i'”cop it mihi
w0 e Vc‘lon one ainl metho

PRSI

The peihods digcuszed in % Y aosvre thay an aderunde
SYntCW of datz collection cnd stzticticzl 4abulations has been
esinblished on an onzoin: basis; mnd thut sne spprorrizte
historical information is available. The exact fomat of the
tabuletions, their extent and scope, nud the degree of detnil
will chvicusly »e a mntter of choice 'G“Oﬁdin~‘upon the
circuncionces ol ¢lich CoOmmaNy. Howevorn, the schoene of arerye
used in Port 2 avove would be typical of the type of statistical
information availstle; generslly spocking any other cystens in

- - - oS P 4
use mcy ke regnreded as V°'*'ﬂtn of +this hacic forrmzt,

3430

of vxectical metheds to be cmn
ngle will invelve infer alin

It is evident that the choice loyred
"~

in estim-tving the IBHR tri the
*
o

folloving consicerations
(2) The wnit interval of iime (taken es one month in Psrﬁ 2)
may be dicicted by the aveilability of siatiztics; thus
there may be circunstances vhere theé siatistics cannot ke
anclysed into shortfer pericds ggy onme yeam, In such o
case the YIZ: renorted' relaotionship mey perforce be
expressed in relntively crude terms.

&
shen

(b) In the abscnce of corzirainds on the scelection of a ouiinble
uni% time intervel 4he cheice in praciical terms ranges
betveen year, auarter-yeor, nonth or week. The shoxier she
intervel the ~reuter nay be the effectivencss with which the
systen copes i th such features os growth, seasonal nmovementis
cnd varisztions in the cloging dntes of accounting pericis.
Against this, the morgins of error inherent in the statisticel
variability of the °y9uem may render spurious. the susposed
precision of o short unit tire inferval, - Thus the size of
the po*tful*o/cla-u nier consideration will terd o
determine the checice oP interval; in prasciice it is probavly

worter period than one month for

unrezlistic to use =
etaticticnll 1v giarle

("
~a
takle portfolicg; for emzller poxrtfclics
a longer int nﬂv“; wonl

d be approprinte.
(c) Generally speaking the estimation of the IBIR 4riangle of
nuniters of claims voses fewer problepms thzn the assessment
of the corresponding smounis. Tne relatively sishle
statistical paiterns of numbers of claimg should in moss
instences enable mothods to be devx sed which lead §
relinble entimntes of the nu mbora of IR claimg. The rame
cannot necessarily be said for the eotim'*ir' of clainm
coounts vhere the norked skevmenc the c¢lninesize
alstrluut*ow (vhich mmifests it
18

C’} ’

olf in the fluctuzting
cidence of lurge clﬂ ) oy vroduce oimard ctatintienl

inetanility.
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(11) Po Mived estin-te the claiz muombers wnd flen %o o0 v
cuitnkle avernoe cogts thovedo in oodern fo craive 4
the couresponain: ouaounin,

T lotdor cnmerch da woobaltly 4o he pfefn?“nﬂ (inen soaviioile
etodintienl h#.iv) sinen 34 116 be pooaible
cenios o grernoe costs (~M~0“ed of shavisdieal
applicahle o0 IR 2loius cnd 4o dinsreodnen o -
for Dalwro tronds ( uch nn Inflotion, chmnges In wilermenidins
cenditions, choanges in »reduck-miz vithin a clzss)., This

:

-

2prroseh preserves a prosey ond consistent ralodionshin bedveen

numbers md snountss sud fends to produce a re ; lﬂr dev*‘c“ﬂO**
she ISIR weserve £ron one point of tire 4o encthex.

I g pordinesd do bear in wmind thet dhe entincdes of IR

L
s
ag atcumicy 1s

nmounis chould be viewed in broad ftomms fe far ;
cencerned. The underlyin; statiziics of cloims sosis uwill
urunlly Invelve the custowryy eatin ting cspests nsoocis ted
vith oudsti~mding clalmry so $they in effect thore 1y ve o
2=leval ev#:xrt;n~ vrocege involved. A4d %0 this the offecds
of siatisiicnl 11uc+u~tzon° in clalms costs mud it is nod
difficuld o see thot, excend for the lawvgest and mocd steble
: -

por*fcli os in fairly stable economic conditions, the rosuliir
ie writhin quite wide nargins of error. This

must nﬁt rnlly sonddiion the degree of complexidy nnd

uild into any proctical aporoach since the

uppuwed o*eﬂﬁﬁlon of the nethod mny be rendered spuriocus by the

limitctions of the statisiice

o]

The over-ricding considerstion mny be to produce ITR »eserves

waich £21fil the critoria of gi) ndeguacy on the busis of a

given set of assumpﬁionq an i1) sensible and gteady prosmescioy
rom one point of ftime %o =znotHer. Subject 4o these crijtoris

the choice of met‘od will depend upon the size and stability of
the porfeolio under examinztion; and the fxzequency with which it

't

is rn‘u1red o produce the reserves, The cigcugsion of the
f9llowing particular aspects neceds 4o be viewed in the coniext

of these broader considerstions.

In estinoiing the centent of the IZR Yirimnzle' it nay be
possible 1n gome circunstances to proceed by establishing =
simple relationship befween the trizngle and the 'reporied!
sesment (or some vortion thereof). Othervise, lt nay poove
necessary to accumulate the content of the friancle ”*on the
separate projection of each of the individual horizontal arzars
according to the type of approach set down in Part 2.

In a fast-growing nortfolio the total nunmbers of cleims
incurred in successive intervals will change rapidly.
Consenuently the relstionship between the IER 4rinrcsle ond ihe
reported segment vill noi Le sizbles  This indientes that the
simple apvroach suggested in (e) nbove mny be inavpronrinte

Wiy

excent in 2 sinble portiolio. Liiwwise the cheice of unii
time interval (zee (b) nbove) nay be influcnced by the gruwth
of

fie porifolio.

For the r~onsons strted in Part 2,9 there are likely $o be few
circumsinuces in vhich it vould be fensible to project IFIR costs dirccy
from o witrix of historical costs.
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I will me zroervent Trom the precedinz Soe
wothod of caleulation is dependent urnon ihe
clans of Luginess wdar conaidarniion nd
available, I) n""“*whn the dipvesiticlsor will orobn
elternctives bhefcore nelectiing the raridiculur nmothod
light of their resultse.

n the nrecedinyg Part we hove dealt with ecme of the congiderztions

tien
- 2 SPNS PRCIII LI A PR - . .
invelved in *thn the choice of nethod. I She »reront sectins
.| . - L3 2 o Ao R -
we goek illustonde come of those noints vith @ hymothetienl

e'{;..'ﬂ").z e

asupendix 4 provides a scheme of numbers of claims cu:
of incurrcont end by month of notification. For renso
illustrotion is limited to0 o snom of 2 yoors! ﬁ‘~1m~
the invesdizotor would nzke uce of more extensive dat: if ev

. "\ f’
;'}
o C
3 Hh f

The irfomaztion in Anpondix 4 mny Ye swmmnxi sed 28 follows -

-l

INCURRED | NORIFIZD in year - Total
= year = 1973 1974

1971 9 - 9
1972 1213 - 1,213
1973 5834 1540 14374
1974 - 7668 7,668

Total 7056 9208

Tie protlen iz to estimzic the unrenorted purt of %he clains
irecurred in 1974.

(a) An intuitively simmple approach mizht be to assume that the
horizontzl disiribution of claims incurred in 1974 was the
as thet in 19735 i.e. the unrcported componcnt of 1974 weul

1540
7668 x 5834 = 2024

(D

ey
i
-
sy
-t

[ 93 5
[}

(b) A similav method would be to as sunc that there is e consten’
relationship between the number of IR claims at the end of
the year snd the number of Clﬂlﬂu nO«lfled during the yenr,

Thus,
(ig Actual number of IBMR claims at end-1973

R

1540
Numter of claims notified during 1973 = 7056

.

id

Percentage of (i) 4o (ii) = 21.8
Hence,
Zetim-ted IR at end=1974 = 21.85 of 9,208 = 200

(e)

A complete month-bybmonuh calculation uting the Cetniled dnta
of Appendix A iz provided in Appendix 3 (Pable of‘L{I ) IRE|
Appendix € (1).

&

a

= rofteworthy thut the answer produced by this nethold, 1700,
istinctly lover than the other simpler moethods.
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1.1

1.2

1.3

1.4

L.5

1.6

1.7

SECTION IIX

I.B.N.R. - Non-proportional reinsurance

Definitions

Non-proportional reinsurance emanates from a direct insurer or
another reinsurer where insurance cover is required in excess of
a chosen sum.

The ceding office will choose an excess or retention level which will
reduce the potential fluctuations in its profitability as a result

of large claims or catastrophes. In recent years excess levels

have often been linked to an index of costs in the territory
involved. This ensures that the reinsurer and the ceding company
bear their own proportion of the deterioration in claim amounts
resulting from inflation.

The definitions set out for 'Direct Business' under (1.1, (1.2),
(1.3, (1.4), (1.5) (a) and (1.9) apply equally to reinsurance,
since in many areas the reinsurer just follows the practice of the
ceding company.

The period of insurance is known as the underwriting year. Claims
occuring during this underwriting year may =till remain to be
settled twenty years later. The years of experience through which
an individual underwriting year moves are known as years of
development. The first development year is the underwriting year
itself.

Information will be assumed to be distinguishable by underwriting
year and year of development in the form of Tables I and II.

Most of this business is transacted on a burning cost basis. This
basis of premium rating provides for a reviewable premium rate with
an upper and lower limit. At the commencement of the underwriting
year usually the lst January a premium known as the 'deposit premium’
is payable based on the lower rate. As claims are paid and notified
the ratio of total claims paid and outstanding to premium together
with a loading for expenses is compared with the lower premium rate.
If and when that ratio exceeds this rate an additional premium is
charged. Additional charges will be made on further claim advices
until the burning cost equals the upper premium rate and thereafter
for that underwriting year no further premiums are chargeable.

As can be seen from the above, claim payments and the comsequent
adjustment premiums may take some years to be complete. It is normal
practice to allow the account for an individual underwriting year

to remain 'open' for a period of two or three vears since only by
this time will the reinsurer have been notified of a substantial
proportion of the claims. Earlier than this it would normally be
impossible to predict the outcome of the underwriting year with any
degree of certainty. At the end of this period the underwriting year
is considered closed, and it is necessary to estimate the sum of
money, reserve, to be set aside in order to settle all future claims
relating to that underwriting year.



1.8

1.9

The reserve required for a particular underwriting year must allow
for known outstanding claims, incurred but not reported claims

and movement in known outstanding claims. For the purpose of this
note I.B.N,R. will include the last two of these factors. This
Adafinit does not include a provision

fo antirinated fukrnra
inciuge a provision ICr anticilipated iucure

income resu]L ing from the operation of the burning cost formula.

In all methods of estimation of I.B.N.R. claims it is necessary to
estimate the total reserve or fund required to be set aside for
the payment of all future claim settlements. The I,B.N.R.
is then the total reserve less any outstanding claims.

provision



2.

Theoretical Foundations

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Under non-proportional reinsurance since the information available

to the reinsurer is restricted at most to the humber and amount of
claims and claims outstanding, and the amount of premium, the
theoretical foundation underlying all methods of estimation of
I.B.N.R. is that the observed pattern of notifications and settlements
is sufficiently stable to enable one to assume that the underlying
'population' of notifications and settlements may be estimated

from these observed values.

In view of the paucity of data available on which to base omne's
estimates, it is advisable to produce estimates by as many methods

as possible and then to exercise caution in the selection of the
final result having regard to the relative stability of the estimates
for each underwriting year.

Under non-proportional reinsurance there are four categorigs:-

Short Tail
Long Tail
Marine
Aviation

Short Tail

No I.B.N.R. provision is made for short tail business since the
account for an individual underwriting year remains 'open' for a period
of two years by which time the I.B.N.R. problem has disappeared.

Long Tail

Accident non-proportional business has a settlement pattern which
lasts for up to twenty years and in some cases considerably longer.
During that period claims are notified as and when they exceed the
excess level and an estimate made of the potential liability.
However, the period before notification of the claim to the reinsurer
may be several years as a result of an under estimation of the size
of the claim at the time of original notification or subsequent
deterioration produced by unforseen levels of inflatiom.

For the purpose of estimation, therefore, it is assumed that for

an individual underwriting year the total of claims paid to the end
of a particular year of development plus the outstanding claims at
the end of that year approach an ultimate value at some point aroungd
ten years, since by that time there are likely to be relatively

few claims outstanding, and for those, the estimate of the potential
liability should have a relatively high degree of confidence. The
I.B.N.R. provision at this stage principally relates to deterioration
in claim amounts.

A further method assumes that for an individual development year

the proportion of claims paid to the ultimate value, estimated by
the first method, is stable for all underwriting years. This
method is dependent on the first and indicates whether there has
been a change in the development of claims paid compared with claims
paid plus outstanding claims.

Another method assumes that an underwriter writes business with the
intention of breaking even, making neither profit nor loss. This
method is more suitable for recent years where there has been little
claims development. The breakeven point may be regarded as 100%

of premiums or as a factor of the premium which takes into account
interest and expenses and the incidence of settlement as derived

in the second method.



2.9

2.10

2.11

2.12

A final method is based on numbers of claim notifications and
their distribution. The ultimate number of claims is estimated
and an average claim figure applied to that estimate.

Marine and Aviation

The settlement pattern of this business extends to around ten

years and since information is available only for claim and premium
amounts and then only at settlement, one is left with two ﬁ}hods of
estimation,

The first based on claim settlements is similar to the second
method of the long tail section, but since there is no separately
determined ultimate claim estimate, one has to assume that the
total of claim settlements approaches an ultimate value at around
ten years.

The second method based on premiums is similar to the third
method of the long tail section, making use of the settlement
pattern derived by the above method.



Consideration affecting the selection of method

3.1 Since all the methods are somewhat crude it is essential to produce
estimates on as many bases as the availability of data allows.

3.2 Having produced the estimates on all bases where the estimates
produce consistent values, this will point to acceptance of any
~f +hao matrhda

Vi Liic Ll

widely, it is then necessary to understand the reason for this
divergence in order that the most appropriate method may be chosen.

VI n ey o th ot rare +tha oot a2
10G3. Where, on the contrary, the estimates differ

Application

3.3 Long Tail:

Data for this class of business is usually limited to numbers and
_______ 1T 2. PN P e |
L

amounts of cla 1is paid and outstand ng, and premlum amount. This
data is required to be summarised in the form of Tables I and II.
It may not be possible in all cases fn have numbers since the data

for past years may have been collected purely for accounting and
underwriting purposes.

e

3.4 The data available for this class of business may cover many

territories involving different rates of exchange and rates of
inflation.

Method 1

3.5 In Table I the figures appearing in the later development years
increase only slightly from year to year and hence may be regarded
as approaching the ultimate cost of claims for that particular
underwriting year.

3.6 In order to produce factors which can be applied to the most recent
cumulative claims paid plus outstanding claims to determine the
ultimate claim value it is necessary to calculate factors for

A 1 + ' K ' LIFSy
development year 't + 1' to development year 't

3.7 For example in Table I the factor for development year 6 equals
the total claims and outstanding for development year 6 divided
by the total for development year 5 excluding the entry for
underwriting year 1970.

[&)
oo

To convert this series of factors into a meaningful set of factors

for application to the cumulative claims paid to date plus outstanding
claims it is necessary to assume a factor for over ten years say

1.005 and then multiply by the development factor for year 9 to obtain
a product factor for the end of that development year.

3.9 In this way factors for the end of each development year may be
obtained as below.



Development Year

1 2 3 4 5 6 7 8 9 10
Development
Factors - 1.831 1.239 1.157 1.111 1.044 1,056 1.061 1.033 1.015
Product of
Factors 3.594 1.963 1.584 1.369 1.232 1.181 1.118 1,054 1.020 1.005

3.10 Applying these factors to the most recent cumulative claims paid
plus outstanding claims for each underwriting year produces the
following results:

Underwriting Claim Paid Product Ultimate Claim
Year Plus OQutstanding Factor Estimate
Claims

1965 1434 1.005 1441
1966 1419 1.020 1447
1967 1023 1.054 1078
1968 1017 1,118, 1137
1969 811 1.181 958
1970 1077 1.232 1327
1971 635 1.369 869
1972 672 1,584 1064
1973 483 1.963 948
1974 332 3.594 1193

Method II

3.11 Firstly it is necessary to determine the settlement pattern. The
ultimate claim estimates are as determined by Method I. The
proportion settled equals the total claims paid for a given
development year divided by the ultimate claim estimates for those
underwriting years included in the numerator.



Underwriting Ultimate Development Cumulative Percentage

Year Claim Year Claims Settled
Estimate Paid
1965 to 1974 11462 1 318 2.8
1965 to 1973 10269 2 953 9.3
1965 to 1972 9321 3 1738 18.6
1965 to 1971 8257 4 2488 30.1
1965 to 1970 7388 5 3171 42.9
1965 to 1969 6061 6 3257 53.7
1965 to 1968 5103 7 3194 62.6
1965 to 1967 3966 8 2784 70.2
1965 to 1966 2888 9 2236 77.4
1965 1441 10 1208 83.8

3.12 The product of the most recent cumulative claims paid for each
underwriting year and the reciprocal of the proportion settled
gives the total claim estimate for each underwriting year as

follows:
Underwriting Cumulative Development Reciprocal Product
Year Claims Paid Year of Settlement
to Pattern
December 1974
1965 1208 10 1.19 1438
1966 1084 9 1.29 1398
1967 713 8 1.42 1012
1968 690 7 1.60 1104
1969 459 6 1.86 854
1970 419 5 2.33 976
1971 207 4 3.32 687
1972 183 3 5.38 985
1973 88 2 10.75 946
1974 75 1 35.71 2678

3.13 If we extrapolate the settlement pattern to say twenty years it is
possible to apply this method to claims paid data for those
underwriting years prior to 1965 where data may only be available
for the last ten years.

-7 -



3.14 Extrapolating the above figures we obtain the following

results:

Development Percentage

Year Settled
11 88.5
12 91.9
13 94.3
14 96.0
15 97.3
16 98.3
17 99.0
18 99.5
19 99.8
20 100.0

3.15 To produce a total claim estimate for 1962, for example, from
claims paid data available for the years 1965 to 1974, development
yeaxs 4 to 13, one can estimate what proportion of claims one
expects to settle within these years. This is the difference between
the factor for development year 13, 94.3% and development year 3,
18.6%. The reciprocal of this may then be multiplied by the
cumulative claims paid for the period 1965 to 1974.

3.16 If the financial data includes special situations such as the
settlements of a portfolio of outstanding claims with a particular
ceding office, then the final claim estimate is better based on
the average of estimates derived from the most recently completed
development year and the two immediately prior to that. Even if
one does not suspect any significant irregularities in the data,
this method does produce more stable results.

Method III

3.17 The breakeven point may be considered to be 1007 of the premiums
but since claim settlements occur for up to twenty years, and the
vast majority of premium income is received in the first two or
three years, there is an investment situatiom.

3.18 Therefore, a true breakeven point will allow for interest and
expenses, The pattern of settlements can be assumed to be as
for Method II and from an equation of value a result of anything
between 110 and 130 may be obtained depending on the mean duration
of the liability and the investment returns available.

3.19 Assuming a rate of interest of say 5% and expenses at 47 of

settlements and 10% of premium, the breakeven point is approximately
125% of premiums.



3.20 This method produces the following results compared with the

3.

22

previous two methods:

Underwriting Total Premium Final Claim
Year Recorded o Estimate

(to December 1974)

1965 954 1193
1966 940 1175
1967 681 851
1968 824 1030
1969 947 1184
1970 1112 1390
1971 885 1106
1972 976 1220

No calculation has been performed for 1973 dnd 1974 since it is
normal practice to hold these years 'open' and just carry forward
the balance of premium less claims and commission until the end
of the second or third year by which time virtually all the
premiums will have been received.

Method 1V

If numbers of claims paid and notified have been recorded in the
same format as for claim amounts then it has been discovered that
analysis will produce a table of the following form:

Table A
Development Percentage of claims by Cumulative
Yeaxr number reported in year total
100 Pt

1 25 25

2 29 54

3 13 67

4 9 76

5 7 83

6 4 87

7 & later 13 100

TOTAL 325; T

It is first necessary to estimate the ultimate number of claims,
using the above table.



3.23 For 1974 a first estimate would be 81 divided by 0.25, namely 324,
Since the purpose of the exercise is to calculate reserves,
prudence would suggest that some higher figure would be desirable.
Using the percentages in Table A as binomial variables it is possible
to calculate the 1%o significance level for the ultimate number
of claims as follows:

Let: (1) A be the number of claims reported up to the end of
development year t.

(2) 100pt the cumulative percentage reported up to the end

of development year t, from Table A.
(3) n the unknown number of ultimate claims.

Then: np, - A
= 3,090 (1)

\/npt (1-p.)

As an example from Table I underwriting year 1974, A is 81, and
Pt is 0.25. Substituting these in equation,(l) we have n = 324.

3.24 The complete table for those years for which there is information
on claims is as follows.

Table B
Underwriting Expected Upper 1%o limit
Year ultimate number to number of
of claims from claims
Table A
1969 483 510
1970 613 649
1971 324 356
1972 437 485
1973 294 347
1974 324 436

3.25 It is then necessary to calculate from Table I the average claim
paid and outstanding in each development year. This is shown at
the bottom of Table I and is reproduced in Table C below.

- 10 -



Table C

Development Average claim paid and Modification
Year outstanding £000's factor
2.000 = column 2

1 3.172 .631
2 2.625 .762
3 2.315 .864
4 2.155 .928
5 2.020 .990
6 1.926 1.000 say

3.26 1If this average may be assumed to be tending ultimately to £2,000
we can calculate a set of modification factors as shown in column
3 above, which can be applied to the average for the latest development
year for each underwriting year. These averages are shown in Table

D.
Table D
Claims paid and outstanding
for the latest development year
Underwriting
Yeatr number amounts £000's average £000's
1969 421 811 1.926
1970 509 1077 2,115
1971 246 635 2.585
1972 293 672 2.295
1973 159 483 3.039
1974 81 322 4.105

3.27 Finally in Table E these upper limits may be applied to the
ultimate number of claims (Table B to the averages in Table D
modified by the factors in Table C).

Table E
Underwriting Ultimate Current Modified Product
Year no. of claims average factors
claim __
1969 510 1.926 1.000 982
1970 649 2.115 0.990 1359
1971 356 2,585 0.928 854
1972 485 2.295 0.864 962
1973 347 3.039 0.762 804
1974 436 4.105 0.631 1129
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Comparison of results

3.28

The results of the four methods are presented below:

Underwriting

Year

3.30

3.31

3.32

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

L

1441

1447

1078

1137

958

1327

869

1064

948

1193

IT

1438

1398

1012

1104

854

976

687

985

946

2678

ITI

1193

1175

851

1030

1184

1390

1106

1220

v

982

1359

854

962

804

1129

The results of Method I and II are broadly similar for the years
1965 to 1968 inclusive differing by only 3%.
expected since the settlement pattern in the later years of
development was based exclusively on these underwriting years.
However, one would expect the first method to produce reasonable
results in view of the lengthy period of development already

experienced.

This is to be

Coupled with the fact that they are all known to have

resulted in loss situations Method III is of no value here.

The underwriting years 1969 to 1972 inclusive produce a much less
consistent set of estimates.

Since Method III, the breakeven method, is consistently higher,
the acceptance of an alternative method iivolves the release of

surplus.

One must therefore be sure that if an alternative method

is chosen that it is confidently expected that the underwriting
year will prove profitable.

For these underwriting years Methods I and IV differ in total
only by a little over 1%.

However,

the method based on cumulative claims is around 15% less,

a substantial difference. It would, therefore, appears that the
rate of claim settlement is lower than the average of all the
underwriting years or the-final claim estimate produced by the
first method is too high.

To understand the results one must examine the background to the
data. In 1969 the use of indexed excess levels became common.
This, of course always affected the claims actually settled but not
in all cases the outstanding claims since this depended on how
frequently the estimate was revised.
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3.35

3.36

3.37

3.38

3.39

With this background teo the results and the possibility that the
settlement pattern will in time prove a slightly different shape
to that of unindexed excess levels, since it is necessary to
establish prudent reserves, one must have regard to the breakeven
basis Method III.

As already mentioned years 1973 and 1974 are 'open' years and in
view of the length of settlement pattern of this class of business
and the delay in receiving information, unless claims paid plus
outstanding as a proportion of premium received has risen more
sharply than earlier years, it is normal to carry forward a fund
equivalent to premiums less claims.

In the determination of the reserve required for outstanding

claims whether known or I.B.N.R. no consideration has been given to
inflation, exchange movements or interest. The figures used for
this exercise had an implicit allowance for inflation and exchange
movements inherent in the development of the results.

No attempt has been made to extricate the effect of these factors

and make alternative assumptions. The results may be regarded

as having an implicit margin for such movements and if this is
considered sufficient for future purposes discounting may be considerved

Alterpatively, the interest factor may be left as an implicit
margin against future inflation allowing it to emerge as surplus
later.
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SECTION 1V

Proportional Reinsurance

1.1 It is not conventional to associate an IBNR reserve with
proportional reinsurance business. This arises from the way a
pro-rata treaty is set up and from the way in which accounts are
presented.

1.2 In return for a proportion of the premium on the original risk
(which would vary according to the risk for a surplus treaty), a
reinsurer pays claims on that risk in the same proportion and
also pays commission on terms subject to nmegotiation.

1.3 The accounts presented, normally on a quarterly basis, by the
ceding companies to their reinsurers itemise:

(i) premiums ceded
(ii) recnveries on claim payments
(iii) commission due
(iv) movement on premium reserve
(v) movement on recoveries outstanding

The first three quarterly accounts presented moye of ten than not
just cover the first three items, the cash items. The last two
items, the reserve movements, may only be shown on the fourth
guarter account or even a "fifth'" quarter account.

1.4 There is a substantial delay in the receipt of an account statement
by a reinsurer from the ceding company. This delay should be no
more than six months according to standard contract wording. However
in practice a delay of up to a year is quite common. An interpretation
of the IBNR definition could cover all such outstanding accounts at
the end of each year. Companies have experienced such difficulties
in estimating these claim recoveries outstanding that they have
brought in an accounting device which has effectively removed the
problem. This device is essentially reporting 12 months in arrears.

1.5 Reporting in arrears can be achieved either:

(i) by recording all entries relating to the previous year
in the current years account,

or (ii) by putting all accounts presented relating to the current
year in an 'Open Year' account, the accumulated balance
is the Fund carried forward. The remaining accounts will
be entered the following year, in the Closed Year account,
and the profit or loss released twelve months after the
year in which it has been incurred.

1.6 It is considered desirable to build up the Fund carried forward from
the open year if it is expected to make a loss on the relevant
Treaty Year. This is a re-statement of the IBNR problem. Solutions
are probably limited to a study of the relationship between the ratio
of premium to the Open Year Fund carried forward and the eventual
profit released. Knowledge of the various underwriting trends in
the area of a ceding company's operations may also help.
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1.7

1.8

Given a resolution of this problem, it can be argued that either:

(i) the IBNR associated with proportional business is the
i IBNE element in the ceding companies reserves.
The reinsurer does not know what this element is and for
surplus reinsurance it would be unusual for a ceding
company to have estimated IBNR recoveries

or {ii) there is no IBNR element, because the contract wording
of the treaty gives the reinsurer the option to pay a
‘portfolio claim' releasing it from the liability on all
outstanding claims.

The outstanding claim reserve is normally taken as the 'portfolio
claim' amount, which is typically 90% of the appropriate proportion
of the ceding company's outstanding claims. On a “‘break-up value"
reserving basis this may be satisfactory. On a going concern basis
it may postpone losses emerging when the ceding company under-
estimates its outstanding claim (including IBNR).



