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1.2

1.4

. Scope

Analysis of Companies D.o.T. Returns

The U.XK. statutory Returns are at present laid down by the Insurance
Companies (Accounts and Forms) Regulations 1968.

General Business is covered by the following parts -

Schedule 1 - Profit and Loss Account, Balance Sheet, Statement of
Assets.
Schedule 2 - Part III. Revenue Account (l-year)

Part IV. Revenue Account (3-year)
Part V. Premium Analysis

Schedule 3 - Part I. Reinsurance Summary

(a)

(b)

(c)

(a)

(b)

Part II. Claim Frequency Analysis
Part III. Claim Settlement Analysis

The number of companies submitting returns runs into several
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ﬁldexy arying sizes.

The returns of an.individual company may in some cases be
divided into as many as five separate territories; although
this is tending to diminish with the spread of domesticated
companies.

Within each territory there are six main classes of business,
divided into a number of risk-groups; for the larger companies
the latter may be in the region of 15 to 20.

The present regulations have been in force since 1970 so that up
to 8 years' data were available when the research group began
its work in 1978.

The research group was obliged to consider how to limit the
scope of its activities having regard to the enormous range of
possibilities implied by the available data.

To this end the following constraints were applied -

(i) Companies - only those which had submitted returns during
the entire period 1870-1977.

(ii) Territory - UK only.

(1iii) Classes - Liability
Motor
Personal Accident
Property

(iv) Risk Groups - Private Car
Employers Liability
Personal Accident
Fire

(these being generally well-defined and
representative of the range of claims
characteristics).



1.5 The scope of the enquiry was further concentrated by focussing

attention on the specific aspects discussed in the following
paragraph.

2. Aspects to be explored

2.1 A question of some topicality at the present time is whether there
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exist any simple tests of a company's performance, as exhibited in the
statutory returns, which might provide the supervisory authority with
an early-warning of a possible adverse experience. Among the aspects

which have been discussed in this connection are -
(a) Certain key claims ratios.

(b) The chain-ladder test.

(¢c) The track-record of past estimating.

To date the discussion of these methods has been hampered by the
absence of any systematic investigation into how effectively they work
in practice when applied over a wide range of companies over an
extended period of time.

The research group therefore decided to examine these aspects with a
view to presenting results in a manner which might provide some
insight into the effectiveness of the various tests. This aim is a
modest one and it is worth discussing briefly why this should be soc.

Retrospective examination of various ratios and tests may reveal
patterns and variations of interest and possibly of some
significance. Being wise after the event we may then be inclined to
point to features which ought to have been regarded as significant at
the time. Unfortunately the supervisory authority is obliged to be
wise before the event!

In contemplating a set of rules for the supervisor it must be
recognised that such rules are liable to two types of error -

(a) An error of the first kind is the failure of the rule to
identify an unsound situation in good time.

(b) An error of the second kind occurs when the rule incorrectly
places a sound company under unwarranted suspicion.

The supervisor has the unenviable task of steering between this Scylla
and Charybdis.

In the main therefore the research group's conclusions are tentative.
In some cases the results point to areas for further research.

Acknowledgements - sources of data

3.

1

In carrying out its research the group had access to two
computerised sources of data -

(a) The Norwich Union database holds details of the returns of 11
major companies; and has been programmed to produce a wide
range of ratios and test results together with statistical
analyses.
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{b) The database of the Govermment Actuary's Department has been
used to provide similar details for all companies meeting the
criterion of 1.4(b)(i) above; this involved a total of 45
companies.

3.2 We gratefully acknowledge the generosity of the two organisations
concerned in making these facilities available for this purpose. As
the leader of the research group I add my appreciation of the work put

in by Peter Green and Andy Young in programming and producing the
output from their respective systems.

3.3 The computer output available to the research group from these two
sources was very ccmprehensive; and obviously too voluminous to form
part of this report. However the essence of this type of investigation
is that the reader should be able to study some of the material on
which the results are based. Consequently the various sections of the
report incorporate tables of the relevant statistics.

4, Identity of the companies involved

4.1 As leader of the group I have taken the responsibility of deciding
whether or not to suppress the identities of the companies whose
figures were used in the research.

4.2 The following considerations seem relevant -
(a) All the data are taken from the statutory published returns.

(b} It is important in judging the results of an investigation of
this nature that the reader should know the size of the
portfolios involved. Thus if the results were to be presented
anonymously it would be necessary to augment them with criteria
of size (which in the hands of an inquisitive reader would
reveal the identities anyway!).

(¢) The investigation is not primarily concerned with individual
company results; it is the various ratios and other tests which
are under scrutiny for which purpose the published company data
are merely a convenient source of material.

4.3 1In the circumstances I come to the conclusion that for the most part
no reasonable exception could be taken to identification of the
companies; and that positively it is an aid to judging the usefulness
of the tests under examination. However in certain parts of the
report identities have been suppressed where the use of derived
statistics might give rise to differences of interpretation.

[4]]
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Structure of the Report

5.1 Having regard to the aspects of the investigation discussed in
paragraph 2 above the work was divided among the individual members of
the research group each of whom pursued a particular line of enquiry.

5.2 Each member has written an appropriate part of the report and in
general such parts have been allowed to stand as separate contributions
without any editorial amendments by me.



5.3 The separate papers are as follows:-

Paper I (Rafi Khan and Roger Harvey).

Revenue Classes Claims Ratios -
(a) Incurred Claims/Earned Premiums
(b) Outstanding Claims/Earned Premiums
(¢) Outstanding Claims/Paid Claims
(d) (Outstanding Claims + UPR)/Written Premiums

Paper II (George Orros)

Risk Group Claims Ratio -
Incurred Claims/Earned Premiums
{ Paper III (Bill Truckle)
(
( Paper IV (Janet Lockett)
(
(

Paper V (Andy Young)
Chain-ladder Method

(a) Accuracy
(b) Derivation of a 'standard table’

Paper VI (Peter Green)

Run-off of companies' provisions.
5.4 Each Paper and its appendices forms a self-contained contribution;
and for ease of reference a separate sequence of page numbers is used
for each Paper (with the Paper number as prefix).

Chairman's Commentary

Having forgone the privilege of editing the separate contributions I feel
it incumbent to comment briefly on each paper with the object of drawing
out some common conclusions and hence lending an element of unity to the
report.

Paper I

7.1 This paper is concerned with the question of whether the current
year's claims ratios of an individual company can be used o test its
results. This prompts the following ideas as possible lines cof
investigation.

7.2.1 Compare the value of the company's ratio for the current year
with those of previous years. This involves consideration of
the mean and standard devidtion of the company's ratios over
the years in question. The average coefficients of variation
(SD + Mean) are as follows:-
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SMALL MEDIUM LARGE
companies companies companies

MOTOR

IC/EP .15 .07 .06
0S/EP .17 .09 .08
0S/PAID .24 .13 .09
{0S+UPR) /WP W11 .07 .09
' LIABILITY

IC/EP .44 .19 .17
0S/EP .28 .14 .16
0S/PAID .33 .17 .22
(0S+UPR) /WP .19 .12 .13
PROPERTY

IC/EP .28 .15 .12
0S/EP .36 .20 .17
0S/PAID .32 .21 .14
(0S+UPR) /WP .17 .09 .06

Compare the value of the company's ratio with that of other

companies (within the entire market or an appropriate segment
of it). This involves consideration of the mean and standard
deviation of the ratios between companies. The coefficients of
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variation averaged over the & years in gquestion are as

follows:-
SMALL MEDIUM LARGE
companies companies companies
MOTOR
IC/EP .23 .14 .08
0S/EP .42 .17 .08
0S/PAID .48 .18 .06
(0S+UPR) /WP .26 .12 .06
| LIABILITY
IC/EP .74 .25 .28
0S/EP .78 .23 .41
0S/PAID .31 .21 .29
(0S+UPR) /WP .69 .19 .33
PROPERTY
IC/EP .47 .13 .10
0S/EP “79 .49 .18
0S/PAID .67 .33 .13
| (0S+UPR) /WP .41 .22 .12

Compare the movements in the company's ratios from one year to

another with the corresponding movements among companies

generally.

This involves consideration of the correlation

between the company's time-series of ratios (or their

movements) and the corresponding 'market

series.
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The ordinary correlation coefficients were calculated as part
of the programming but are not reproduced in Tables 1 to 12;
they were in fact so weak as to provide no useful contribution
to the problem.

An alternative approach is to rank each company according to
its ratios and to examine how the rankings change from year to
year. Tables 1A, 24, 3A, 44, exhibit this approach (for Motor
business only); the ranking is shown for each of the six years
1971-1976 together with the difference from the mean rank for

the whole period. The coefficient of rank correlation between
each year and the mean is also shown.

7.3 Do the above results offer any prospect of devising a set of rules to
enable the claims ratios to be used as tests of a company's
viability?

The inherent variability of the results seems so wide that any
formulation of rules is bound to be locse; and in the context of
paragrapn 2.5 above the supervisor might spend most of his time on the
rocks!

Paper II

8.1 The claims ratios dealt with in Paper I are taken from Schedule 2;
i.e. they are on a revenue basis by which all years of origin are
aggregated within each year of account. This implies a sort of
smoothing process because the ratios accommodate prior years' reserve
adjustments which are hidden within the current year's revenue results.

8.2 Additionally Paper II deals with the incurred loss ratios attributable
to years of origin; and distinguishes between the unadjusted (i.e.

original values) and adjusted ratios (reflecting the subsequent run-
off).

8.3 It is I think important to bear in mind that Paper II deals only with
the 11 major companies. The summaries given in 7.2.1 and 7.2.2 above
illustrate the markedly greater volatility of the smaller companies'’
experience.

8.4 Given the discouraging conclusion of paragraph 7.3 above the
alternative ideas broached in section 3 of Paper II seem worthy of
further investigation.

Papers III, IV and V

9.1 These papers deal with the chain-ladder method, looking at -
(a) The accuracy of the results.
(b) The underlying structure of the multipliers.
9.2 With regard to accuracy the following observations can be made -
(a) The range of errors, even for the largest companies, is so wide

as to render the basic method useless as a means of checking
claims provisions.



{b) The inflation-adjusted method does not achieve any noticeable
improvement over the basic method.

(c) The method's results are inconsistent from one year to the next.
(d) The results are sensitive to the choice of base-year.

9.3 With regard to the underlying set of multipliers it appears -
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pattern of parameters.

(b) Within each risk-group there are marked variations between
companies.

(c) For each company there are significant differences between the
highest and lowest set of multipliers.

9.4 The problems implied by 9.3 discourage the idea of a 'standard table’
approach. Paper V seems to confirm that this concept is fraught with
difficulties. However I suggest that the pessimistic conclusion of
Paper V is the inevitable consequence of requiring the standard table
to achieve an accurate estimate of outstanding provisions (see
paragraph 12.2.2 below).

i0. Pager Vi

10.1 This Paper analyses the development of the companies' estimates of
liabilities for the 11 major companies on the NU database.

10.2 It is useful to consider the results in the context of the concept of
a 'track-record’.

Taking the 'market' (i.e. the 11 companies) as a whole the track-
record has the characteristics that -

(a) It differs markedly between different risk-groups.

(b) Within each risk-group the pattern of development varies
according to year of origin. There is little sign of any
consistent pattern except possibly for Fire business.

Individual company experience within the market is highly diverse with
the exception of Fire business.

10.3 There seems little prospect that a company's past estimating
performance could be used as a reliable guide to the run-off of its
current liabilities.

11. Conclusions

In the context of the objectives discussed in paragraph 2 above the results
of the various papers lead to the following conclusions -
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11.2
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8.

As an historical record the conventional claims ratios of a particular
company may be of interest in judging its past performance. But they
are unlikely to be of much use to a supervisor as tests of the
company's current provisions.

The chain-ladder method is unstable; and its results are not
sufficiently accurate to be used with any confidence as a means of
testing outstanding claims provisions.

There is no reason to sup
estimating provides any d
current estimates.

nose that a company's track-record of
pendable indication of the adequacy of its

[}

I regard this line of research as being at a dead-end but this view is
not shared by all the members of the group. Some consider that in the
absence of any specific criteria of usefulness my conclusions are
premature.

12. Ideas for further research

12.1

12.3

From the various Papers I extract two lines of enquiry which might be
fruitfully subjected to deeper investigation. They are linked by the
common idea that we should get away from the narrow pre-occupation
with outstanding claims; and should be more concerned with the whole
of the company's potential liabilities.

12.2.1 Paper II paragraph 3 suggests that we should focus on the
broader issue of solvency margins by measuring them against
the variability of the incurred claims ratios.

12.2.2 Paper V rather discourages the idea of actuarial standard
tables. But an actuarial basis may be viewed as a prudent and
conservative control mechanism rather than as a precise
predictor of outstanding liabilities. This seems to warrant
further consideration bearing in mind that such a concept
would contain its own built-in solvency margin and claims
equalisation features.

Both these lines of development carry implications for broader issues
such as taxation, treatment of investment income and the specification
of solvency margins.

W.W.Truckle

June 1979



REPARTMENT OF TRADE RETURNS

ne figures investigated in this analysis are derived from Schedule 2 Part I of the
Trade Raturns. that is the consolidated gensral business reverue arrourt,

ne following ratics are calculaied separately for each of the motor vehicle,
ic Gt s,
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i Incurrea Claims

v .
Earned Rl

Qutstanding Claims

Earned Premiums

(1ii)  Outstanding Claims
Paid Claims

(iv)  Qutstanding Claims and Unsecured Premiums

Written Premiums

They are calculated for each company producing Department of Trade returns for
the whole period 1971-197¢ in any one of the three classes listed above.

In assessing the nature of the data used to produce these figures it is instructive to
consider the differences between the fioures shown in Schedule 2 and those in Schedule 3
Parts II {claim frequency analysis) and Iil (claims settlement analysis).

s

(i) Risk Classification

The Schedule 2 revenue accounts are for broad classes.

i.e. ligbility
marine, aviation_and transport
motor vehicle
pecuniary loss
personal accident
property
treaty reinsurance

The Schedule 3 analyses break down further the classes with, for example, motor
and property, split into the following risk-groups:

Metor Vehicle - private cars
commercial vehicles
two-wheeled vehicles
fieet

Property - fire
householders
burglary
engineering
other



¢ should be noted, however, that at present it is uncommon for companies to
produce analyses for each of the risk-groups shown above.

In motor for exarnple fleet business may be shown separately or else aggregated
with private cars. In property, houscholders business may be shown separately or
aggregated with fire, and engineering may be shown separately or included, often as the
main constituent, in "other property".

The risk classification used in Schedule 3 Parts II and I also involves showing
analyses separately for each major territory. On the other hand when the scope of the
Department of Trade returns includes overseas business, this business is included in the
Schedule 2 Part Il revenue accounts together with U.K. business. The geographical mix of
business in the revenue accounts can therefore vary considerably from one company to
another, not only in the proportion of business written in the U.K. but also in the spread of

e : ;
osverseas business from territory to territory.

There are three particular influences on the figures arising from the inclusion of
overseas business which are worth noting. First there are movements in exchange rates
which in recent years have been very marked with year to year variations of up to 30% in
sterling's value against major territories' currencies. Besides affecting the nature of the
data, there is the practical point that outstanding claims and unearned premiums carried
forward will be adjusted for changes in rates of exchange before being incorporated in the
next year's revenue account as being brought forward. It is therefore necessary in
calculating earned premiums and claims incurred to use data with consistent exchange
rates.

Secondly, there is the point that where overseas business is written the extent to
which it is included ir the Department of Trade returns can vary cons derably, becth frem
company to company and from year to year. Companies may have included all the
worldwide business of themselves and their subsidiaries or they may have included only
that written on a branch basis, excluding overseas subsidiaries' operations. Some
companies have started off with the first approach and then changed to the second.
Furthermore when overseas branches are domesticated to form subsidiaries, the second
approach means that their business moves outside the scope of the Returns.

The assumption by a newly formed overseas subsidiary will involve a portfolio
transfer in the revenue account as would the assumption by a parent company of a
formerly unconsoclidated U.K. subsidiary's business. In either case the calculation of
revenue account ratios will not be possible as the portfolio transfer would not be broken
down into unearned premiums, unexpired risk provisions and outstanding claims.

Thirdly, .he consolidation of overseas Dusiness mieans tiial those curnparues with
large interests widely spread overseas will show, presumably, a different and less volatile
pattern of results than those writing business just in the U.K. This is particularly relevant
when comparing data for a group of large companies, with those for a group of small
companies as the latter, almost by definition, will not have the geographical spread of
business. Different characteristics shown for the large group compared with the small
group may therefore be not just because of size but because of different geographical
spread.



(it) Years of Origin

. . o\t
The claims ssttlement analysis in Schedule 2 Part Il allows a shart analysis for

each year of origin, using either the initial estimate of claims at the end of the year of
origin or else claims developed to the end of subsequent years. The revenue account,
however, only shows total claims paid and total outstanding claims at the beginning and
end of the year, giving a very broad picture of claims incurred with no analysis possible of
whether results have been affected by surplus or shortfalls emerging in prior years' claims
provisions.

(iii) Reinsurance

The revenue account figure for claims is net of reinsurance while Schedule 3 Part
I is on a gross basis. The scale of reinsurance varies from class to class with little of a
large motor account being reinsured while a small property account may be very heavily
reinsured. This should mean greater variability in the gross claims from year to year and
between companies than for net claims.
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REVENUE ACCOUNT RATICS

REVIEW OF FIGURES PRODUCED BY ANDREW YQUNG

12 Tables were produced by Andrew Young dealing with

1. TIncurred Claims/Farned Premiums

2. Outstanding Claims/Barned Premiums

3. Outstanding Claims/Paid Claims

4. Outstending Claims + Unearned Premiums/Wriitten Premiums
These ratios were calculated for various companies for Years of

Accident 1971-1976 and for Motor, Liability and Property business separately

Companies were grouped by net written premium size in 1976.

Small Companies represent O - 1% of Total 1976 Written Premiums
Medium " n 1 ~5%" " " " n
Large " " 5% + " " ] n n

Motor Liability Property
Small 586 37T 542
Medium 3,629 2,200 2,378
Large 5,785 7,423 7,080
Total Weight 10,000 10,000 10,000

Let us consider each class separately.
1.  MOTOR

1975 figures obtained for Co. 91 (Commercial Union) and 1976
figure for Co. 323 (Royal) are clearly anomolous.

It is interesting to compute figures for the total large group
of companies leaving out these two figures the resulis obtained are as

follows:=-
MOTOR - LARGE CO'S 1975 1976
Inc. Claims/E.P.
Mean’ 0.76 0.72
S.D. 0.05 0.07
Range 0.11 G.17
ofs cL/E.P.
Mean 0.75 0.76
S.D. 0.03 0.07
Range 0.07 .16
0/s c1/PD CL
Mean 1.09 1.23
S.D. 0.1 0.06
Range 0.19 0.17
0/S + UYE.P/W.P.
Mean 1.10 1.14
S.D. 0.05 0.10
Range Q.12 0.27

The four tables seez to shcw 2 largze elementi of
for the large group of companies and ithese accoun: §
motor written premium.

Standard deviaticn for this group is much smaller than for the other
groups or indeed than the overall reszult.



If one considers the revised figures for 1975 and 1976 then only
on one occasion does the Standard Deviation exceed 0.10 and usually
is near 0.05.

The above would suggest grouns for optimism in monitoring and
assessing ratios for the large companies.

For smaller comapnies cne should perhaps observe the correlation
shown over the past few years when compared with the result for large
companies and then decide as io whether statistical inferences may be
made.

LIABILITY

Here inter company variation is high and this is shown by large
Standard Deviations and figures obtained for Range.

It is interesting to note that the 'Medium' group of companies shcw
smaller variance than the large group in all the tables. 1976 figures

a
for Roval again seem to be anomilous.

CL ARALyadL Sgalil

The tables seem to imply that there is little hope for statistical
monitoring or assessment of the ratios derived.

PROPERTY

As for motor the All Companies result is misleading as it fails %o
display the consistency shown in the Large Companies’® results especially
for Inc. Claims/Earned Premiums and O/S CL. /E P.

In this class the large companies account for some 71% of the total
business - a much greater proportion than even for motor.

The figures for standard deviations and range are of the same order
as for motor.

Once again 1975 figures for Co. 91 (Commerical Union) and 1976
figures for Co. 323 seem to be anomolous and taking these figures out
give the following result:-

LTIABILITY - LARGE CO'S 1975 1976
Inc.Claims/E.P.
Mean .57 .62
S.D. 07 .02
Range A7 .05
0/S C1./8.P.
Mean .39 .46
S.D. .06 .08
Range .14 .20
0/S cL./PD.CL.
Mean .75 91
S.D. .10 .16
Range .27 .40
0/S CL + UN.E.P./u.P.
Mean .79 .88
S.D. .07 .12
Range .15 .30

Por any small company I would suggest that one lecks at the
correlation shown between its results and those for the large comranies
group over the last 6 or 7 years before deciding as to whether any
inference cz2n be drawn from future results.



Tables 13, 14 and 15 show Tor Motor, Liability and Property seperztely
the Means for years 1971 %o 1976 and also the standard deviation between those
Means.

The above Figures are in strict order of size of companies as measured
by 1976 net writien premiums.

The figures obtained do seem to show that standard deviations are smaller
for the larger companies and also that the Means are closer for these companies.

SUMMARY

There would appeer to be grounds for optimism in monitoring results for
motor and property classes.

For liability the variability that exists means that little inference
may be drawn from any of the ratics.



MOTOR:~ INC. CLAINS/EARIED PREMIUMS_RATIOS
WEIGETS: GSHALL 0-1C0, MEDIUM 101-30C, LARGE 501 + TOTAL WEIGHT 10,000
SMALL CO'S 1971 1972 1973 1974 1975 1976 MEAN S.D.
7 .87 .68 .79 .88 1.01 .73 .83 .12
25 .76 . .19 .59 .61 57 57 .20
41 .68 .64 .53 .58 .60 .54 .53 .06
53 1.01 .75 .80 .88 .37 .80 77 .22
55 .75 .65 .58 .57 .57 .54 .61 .08
56 .66 .61 61 .59 .60 .58 .61 .03
58 .72 .59 .53 .62 .59 57 .60 .06
86 .72 .58 .59 .67 .82 .86 .M .12
108 .68 .83 .56 .75 .50 .56 .65 .13
115 .76 .53 . .56 .58 .62 63 .09
122 .86 .91 .67 .86 .17 .67 .79 .10
123 .90 .33 1.29 1.03 .91 1.41 1.15 .22
126 .70 .58 .54 .55 .60 .60 .60 .06
132 .69 .70 .70 57 .39 .67 .62 .12
140 .68 Rrdl .68 47 .48 .60 .60 RE
170 .67 .58 57 .64 .56 .56 .60 .04
185 .83 .M .69 .12 .69 .74 13 .05
211 .65 .73 .68 .69 35 .76 .64 .15
268 .80 .67 .80 .72 .74 .59 .72 .08
274 .70 .T4 .69 .81 .15 .81 .75 .05
283 .85 .97 .92 ] .66 .78 .82 W12
379 .59 .60 .58 .69 .60 .46 .59 .07
393 73 .62 .59 .58 .58 54 .61 .06
402 .69- .68 .57 .60 .52 .60 .61 .07
517 .15 .99 1.18 .51 .59 .68 .78 .25
Mean .75 .72 .68 .67 .62 .67 .69 .05
Small S.D. .09 A7 .21 .14 16 .18 13
Range 42 .80 .76 .56 .66 .95 .58 Wght.586
MEDIUM CO'S
57 .74 T2 .69 .78 13 ST7 .74 .03
102 .66 57 57 .68 .62 .54 .61 .06
104 LT .64 .63 .68 .70 .70 .68 .03
121 .80 .69 .67 .68 67 .69 .70 .05
198 .19 .69 .70 .88 .85 77 .78 .08
237 .65 .64 .68 .63 67 .87 .66 .02
242 .95 .96 .90 .95 .99 .93 .95 .03
247 .70 .65 .60 .63 .61 .61 .63 .04
254 Al .61 .53 .58 .59 .58 .60 .06
276 .76 .76 .15 .85 77 .67 .75 .06
289 ST .69 .79 .69 .71 «65 .72 .05
291 .76 .69 .74 .71 .71 .74 .13 .03
292 .73 .81 77 .84 .94 .59 .78 .12
305 .69 .65 .62 .65 .75 .66 .67 .04
Mean .74 .70 .69 .13 .T4 .68 .71 .03
Medium S.D. .07 .10 .10 W1 12 .09 .09
Range .30 .39 .37 .37 .40 .37 .35Wght.3629
LARGE CO'S
N .74 17 .78 77 A1 .83 .72 .16
154 .69 .67 .69 .72 .80 .68 .71 .03
168 77 .88 .15 .73 .13 .13 77 .05
306 .70 .65 .67 LT LT .68 .59 .03
323 .73 .73 .76 77 .82 .29 .53 .16
359 13 .71 .15 .78 75 .56 .73 .Ca
Meen .73 .74 .13 .75 .70 .65 .72 .04
arge S.D. .03 .08 .04 .03 .15 .18 .03
Range .08 .23 11 .07 .39 .54 .09%ght.S783
ALL 20'S
iean .74 .72 .59 .70 .67 .57
411 Co's S.D. 5] L4 i 12 5 16
Rangs 32 &0 1,00 57 .66 1.12 Totel W3ht.10,0C0
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¥OTOR:- OUTSTANDING CIATNMG/SARNED PSIMIUNT SATION -ible «
YRIOHTS: SMAlL 0-100, MEDIUK 101-500, LARGE 301 + TOTAL WEICHT 10,000
SMALL CO'S 1971 1972 1673 1974 1975 1976 MEAN S.D.
7 .37 .20 34 .35 .27 .24 .28 .07
25 .30 .31 .23 .41 .29 .36 .32 .06
41 T .12 .68 .72 .72 .67 .7C .02
53 .48 A3 .60 .53 .45 .68 53 10
55 .42 .46 .43 .3 .29 .26 .36 .08
56 .36 .40 .47 .44 .44 .41 .4z .04
58 .67 .63 .60 .65 .60 .58 .62 .03
86 .49 .50 .52 57 .79 1.1 .66 .25
108 .36 .28 .29 .63 41 41 .40 3
115 .63 84 .75 .73 .59 .59 70 .10
122 .45 .38 .26 37 .31 S .35 .07
123 .60 1.57 1.20 1.30 1.03 .95 1.1 .33
126 .54 .41 .42 43 .45 .47 .45 .05
140 .46 .50 .61 42 .48 .60 51 .08
170 .45 .46 .50 .51 .46 .48 .48 .02
195 .63 .59 .65 .73 .70 .66 .66 .05
211 .62 .62 .61 .56 .45 .54 57 .07
268 T .84 1.21 1.21 1.54 1.36 1.15 .32
274 .73 .59 .60 T3 .71 .78 .69 .08
283 .54 .65 .74 -74 .69 .60 .56 .08
379 <39 .58 .73 .63 1.00 .93 .71 .23
393 .40 44 .45 .46 51 .49 .46 .04
402 Y .51 .46 .50 .42 .46 47 .03
Mean .51 .56 .58 .61 .59 .61 .58 .04
Small S.D. A3 .27 .25 .24 .29 .27 .22
Range 37 1.37 .98 .99 1.27 1.12 .86Wght. 586
MEDIUM CO'S
57 .64 .61 .62 .64 .63 .68 .64 .02
102 .57 .50 .54 .72 .78 77 .65 a2
104 57 .54 .55 .60 .60 N .58 .03
121 .78 .79 .75 .81 .85 .81 .80 .03
198 .89 .60 .68 .89 .87 .86 .76 .12
237 .63 .58 .66 .76 .83 .82 T .10
242 .72 .15 74 .85 .87 .83 .79 .06
247 .61 .63 .62 .63 .56 .54 .60 .04
254 .51 .49 .48 .55 .58 .56 .53 .04
76 .80 .88 .87 1.01 1.04 1.07 .94 RE
289 .74 .65 .15 .79 .84 .84 17 .07
291 .63 .63 .60 .59 .58 .63 .61 .02
292 .57 .66 .72 .78 .85 .76 .72 .10
305 .61 .62 .65 .70 77 .68 .67 .06
Mean .65 .64 .66 .74 .76 .15 .70 .06
Medium S.D. .09 1 .10 A3 .15 14 SR
Range .29 .39 .39 .46 .48 .53 .41Wght.3629
LARGE CO'S
9 .62 .70 77 .79 .45 .83 .69 14
154 T .69 .68 .71 .76 .72 T .03
168 .64 .76 .76 .82 T3 .76 74 .06
306 .61 .60 .64 T .M .67 .66 .05
323 .74 .72 .17 .79 .78 -4 . .14
359 .64 .63 .66 .74 17 .83 . .08
Meah .58 .68 .71 .76 .70 .7 .70 .03
Large S.D. .05 .00 .06 .05 13 .15 .03
Range 13 16 3 A1 .33 .40 .08Wght.5785
1LL CO'S
Mean .58 .60 .62 .67 .66 .67
A1l Co's S.D. A3 .21 .2 .20 .24 .23

Rangze .5 1.37 .27 .23 1.2 1,12 Total Wght.10,CCC




I -9 -~

MOTOR:~ OUTSTANDING CLATMS/PAID CLATNS Tabie 2
WEBIGHTS: &SMALL C-1C0, METIUM 101-5C0, LARGE 50! + TOTAL WEIGHT 10,000
SMALL CO'S 1971 1972 1973 1974 1975 1976 MEAN s.D.
7 .44 .23 .56 45 .26 .35 .38 A2
25 .39 .48 .72 .80 .44 .87 .62 .21
41 1.16 1.28 1.40 1.50 1.49 1.42 1.37 a3
53 .59 .13 1.08 .69 .85 1.11 .84 .21
55 .61 .94 .89 .61 .54 .63 .70 .17
56 .66 .82 1.05 .86 .80 .86 .84 .13
58 1.07 1.09 1.12 1.20 1.13 1.20 1.14 .06
86 1.00 1,60 1.98 1.38 1,64 1.82 1.57 .35
108 .60 .32 .60 1.25 3.06 1.30 1.19 .99
115 1.17 1.69 1.36 1.37 1.01 1.20 1.30 .23
122 53 .44 .38 .53 .48 .63 .50 .09
126 3.38 1.56 1.38 1.07 1.06 1.09 1,59 .90
140 .64 .87 1.25 .86 .97 1.35 .99 .27
170 .81 1.01 1.01 1.02 1.02 1.04 .99 .09
195 .83 .91 1.20 1.21 1.10 1.24 1.08 A7
211 1,08 1.16 1.16 1.01 .97 .87 1.04 W1
268 1.16 2.50 2,22 2.21 2.24 3.1 2.24 .63
274 1.35 .99 1.20 1.02 1.18 1.46 1.20 .18
283 .78 1.01 1.13 1.01 .94 1.23 1.02 .16
379 .72 i,19 1.51 1.00 .92 1.30 1.11 .29
393 .63 .79 .89 .85 1.01 1.16 .89 .18
402 .80 1.00 .90 .99 .82 .96 .91 .08
Mean .93 1.03 1.14 1.04 1.09 1.19 1.07 .09
Sma2ll S.D. .61 .50 43 .38 .61 53 .40
Range 2.99 2.27 1.84 1.76 2.80 2.76 1.86Wght. 586
MEDIUM CO'S
57 1.38 1.16 1.36 1.23 1.15 1.48 1.29 13
102 .97 .99 1.25 1.58 1.66 1.76 1.37 .35
104 .91 .99 1.07 1,12 1.03 1.08 1.03 .08
121 1.18 1.37 1.15 1.38 1.41 1.44 1.32 42
198 1.17 1.27 1.20 1.45 1.15 1.21 1.26 R
237 1.06 1.21 1.49 1.44 1.46 1.45 1.35 .18
242 .82 .97 1.02 1.15 1.09 1.12 1.03 12
247 .90 1.12 1.10 1.3 .94 .99 1.03 .10
254 .83 .87 1.03 1.1 1.07 1.12 1.01 .12
276 1.35 1.60 1.68 1.70 1.3 1.56 1.55 .15
289 1.11 .96 1.33 1.41 1.39 1.61 1.30 .23
291 1.23 1.15 1.06 1.15 1.04 1.39 1,17 13
292 .62 .98 1.19 1.05 1.2 .96 .99 .20
305 .97 1.22 1.27 1.24 1.37 1.13 1.20 A4
Mean 1.04 1.13 1.24 1.30 1.23 1.31 1.21 .10
Medium S.D. .22 .20 .19 .20 .21 .25 A7
Range .76 73 .66 .65 72 .80 .56%Wght.3629
LARGE C0'S
91 .93 1.09 1.20 1.14 .76 1.21 1.06 .18
154 1.11 1.15 1.14 1.14 1.11 1.23 1.15 .04
168 .88 1.18 1.05 1.04 .94 1.17 1.04 .12
306 1.03 1.10 1.18 1.22 1.17 1.22 1.16 .07
323 1.13 1.07 1.15 1.12 1.03 1.17 1.1 .05
359 .97 1.02 1.13 1.16 1.21 1.34 1.14 .14
Mean 1.01 1,10 1.14 1.14 1.04 1.22 1.1 .08
Large  S.D. .10 .06 .05 .06 A7 .08 .05
Range .25 .13 A5 .18 .45 A7 JACuznt 3785
¥ean .97 1.07 1.17 1.14 1.13 1.24
A1l Co's S.D. .46 3 .33 .32 46 .41

Range 2.99 2.27 1.84 1.7 2.79 2.76 Total Wght.10,000




OTOR:— QUTSTANDTNG CLAIMS + UNEARNDD TRENTUNMG + /RITT2H PRENIUKS
VEIGHETS: SMALL 0-1C0, NMEDIUM 101-30C T'RGE 501 PCTAL WEIGET 10,000
SMALL CO'S 1971 1972 1973 1974 1975 1976 MEAN s.D.
7 .75 .72 .62 57 .54 .53 .62 .09
25 .66 .73 .75 .78 .68 .73 .72 .04
41 1,08 1.07 1.07 1.08 1.07 1.04 1.07 .Q2
53 .81 .75 .86 .83 .76 .93 .82 .07
55 L715 .83 .82 .69 .73 .58 .73 .09
56 . .72 .82 .76 .78 .74 .76 .04
58 1.02 1.02 .98 1.01 .94 .94 .99 .04
86 .72 .67 .64 .67 .89 1.24 .80 .2%
108 .96 .72 .69 1.00 .76 1.04 .86 .15
115 1.03 1.45 1.11 1.1 .94 .94 1.10 .19
122 LT7 .72 .63 .75 .64 .61 .69 .07
126 .82 .17 LT17 T4 .74 .79 .77 .03
140 .81 .86 .95 T .95 .88 .87 .07
170 .83 .79 .87 .85 .85 .85 .84 .03
195 1.04 1.00 1.08 1.18 1.12 1.01 1.07 .07
211 .85 .87 91 .97 1.00 .87 .92 .06
268 1.20 1.26 1.61 1.8t 2.04 1.58 1.58 .32
274 1.01 .90 .96 1.16 1.06 1.12 1.04 .10
283 .83 .92 1.09 1.14 1.06 .88 .99 A3
379 .63 .92 1,22 1.10 1.48 1.34 1.1 .31
393 .69 .78 .80 .81 .88 .82 .80 .06
402 .79 .84 .81 .86 .79 .82 .82 .03
Mean .85 .88 .91 .94 .94 .92 .91 .04
Spzll S.D. .15 .19 .23 .26 .32 .25 .21
Range .57 .78 .99 1.24 1.50 1.05 .96 wght.586
MEDIUM CO'S
57 .97 .91 .93 .94 .92 .95 .94 .02
102 .93 .86 ,91 1.10 1.14 1.14 1.0t A3
104 .92 .89 .89 .92 .90 .95 .91 .02
121 1.14 1.16 1.15 1,23 1.24 1.17 1.18 .04
198 .97 .92 1.05 1.22 1.21 1.23 1.10 4
237 .96 .90 1,00 1.13 1.17 1.16 1.05 L1
242 1.07 1,08 1,09 1.19 1.17 1.16 1.13 .05
247 .95 .99 .99 .99 .39 87 .95 .05
254 .84 .82 .82 .89 .91 .20 .86 .04
276 1.07 1.16 1,17 1.34 1.41 1.50 1.28 A7
289 1,09 1.02 1,12 1.14 1.21 1.17 1.12 .07
291 .99 .95 .92 .89 .90 .91 .93 .04
292 1.0t 1.00 1,08 1,16 1.20 1.19 1.1 .09
305 .92 .97 1,04 1.07 1.11 1.03 1.02 .07
Mean .99 .97 1.01 1.09 1.10 1.10 1.04 ,06
Medium S.D. .08 .10 A1 14 A7 A7 L2
Range .30 .34 .35 .45 .52 .63 .42Wgnt.2629
LARGE CO'S
91 .97 1.05 1,20 1,23 .81 1.28 1.09 .18
154 1.05 1.04 1.03 1.07 1.08 1.13 1.07 .09
168 .98 1.11 1.10 1.21 1.10 .12 1.10 .07
306 .95 .96 1.01 1.09 1.05 1.01 1.01 .05
323 1.05 1,04 1.09 1,12 1.08 1,06 1.07 .03
359 .98 .95 .99 1.07 1.17 1.18 1.06 .10
Mean 1.00 1,03 1.07 1.13 1.05 1.13 1.07 .05
Large S.D., .04 L06 .08 .07 .12 .09 .C3
Range .09 .16 2t ) .20 .27 0GRt BTES
Mean .92 .93 .97 1.02 1,01 1.01
All Jo's S5.D. A4 16 .19 .22 .26 .22
Range Y .78 .99 1.2% 1.49 1.05 mTotal Wzhi.10,00




LILBILITY = INCURRED OLAIMT 4 DARNZSD PEENIUNS
WEIGETS: SMALL 0-100, MEDIUN 101-500, LARGE 50t + TOTAL WEIGHT 1C,000
SreLl CO'S 1971 1972 1975 1974 1975 1976 MELK S.D.
7 .92 17 .97 .83 .65 .75 .82 .12
41 .68 .75 1.00 1.31 .62 .51 .81 .29
55 .64 1.23 2.56 1.30 1.52 .30 1.26 .78
58 41 .40 .49 .32 .39 .36 .40 .05
69 A 1.00 .55 LT17 .55 1.01 L7 .21
102 .93 Al .76 .68 .66 .59 .72 A2
108 .97 .72 .95 46 .34 .71 .69 .26
122 .26 .25 .50 .45 .57 .41 .41 A3
123 .47 91 .87 1.04 .99 1.40 .95 .30
140 .29 .93 .70 .48 .89 .15 .57 32
181 .M 6.07 .82 .90 1.76 1.08 1.89 2.08
195 .65 .71 67 .78 .82 .78 .73 .07
237 W51 .55 1.25 .89 1.00 .51 .78 3
522 .76 .88 .66 .93 1.12 3.72 1.35 1.17
274 1.06 .95 73 .65 .81 .54 .79 .19
283 .96 1.13 1.37 .85 .12 44 .81 .46
289 .56 .60 .83 .81 .78 46 .67 .15
373 1.50 .67 .25 .50 13 .67 .62 A8
391 .13 .26 .32 .30 21 .20 .24 .07
363 .24 14 .83 .36 .62 .46 .44 .25
402 .39 .04 34 .14 .25 .04 .20 .15
543 .35 .24 .32 .50 .64 .98 .50 .27
254 1,12 .68 .35 .67 .67 .45 .66 .27
Mean .66 .90 .79 .69 .70 .72 .74 .09
Small S.D. .34 1.17 .49 .30 .40 13 .37
Range 1.26 6.03 2.31 1.16 1.64 3.68 1.69 wght.377
MEDIUM CO'S
104 .68 .65 .75 .84 T3 .56 .70 .10
115 .66 .58 1.12 1.02 1.19 .B2 .90 .25
198 .71 .69 .74 .95 .82 .57 .75 .1
242 .89 .99 97 1.16 .21 1.26 1.08 45
248 .84 67 .70 .92 .63 .53 .71 .14
276 .66 T4 .79 .86 .75 .58 T3 .10
292 .67 .74 .89 1.02 .80 11 .70 .32
205 .49 .65 .61 .64 .70 .55 .61 .08
Z06 .62 .60 .66 .54 .60 .68 .62 .05
Mean .69 .70 .80 .88 .83 .63 .76 .10
Mediuvm S.D. .12 A2 16 .19 .22 .30 .15
Range .40 41 .51 .62 .61 1.15 .4 TWght.2200
LARGE CO*'S
91 .72 .88 .97 .8 .67 .86 .81 R
121 1.24 37 1.40 1.46 1.62 1.10 1.20 .44
154 .69 .70 .15 .83 .94 .68 77 .10
168 .67 1.11 .96 15 .62 .80 .82 19
247 T i 17 LT .84 .84 LT .06
323 .84 .82 .91 .93 .85 .39 .79 .20
359 L7 .72 .93 .15 .69 .76 77 .08
Nean .81 77 .96 .89 .89 .78 .85 .08
Large S.D. .20 .22 .21 .26 .34 .21 16
Range .57 .74 .63 .75 1.00 .71 .43Wght.7423
Nean .69 .83 .82 77 .76 L7
All Co's S.D. .28 .90 .39 .39 .36 .58
Range 1.38 6.02 2.31 2.51 1.64 3.68° Total Wght.10,000




LIASILITY o GUTETLNTING CLAINS/ZARNED PEUNINS RATIOZ
WEIGET: SKA4LL 0-100, MEDIUK 101-500, LARGE 501+ TOTLL WEIGHT 10,000
swall CO'S 1071 1972 1973 1974 1975 1076 KT 3.1
7 Ny .B1 1.10 1.27 .81 1.04 .95 .22
41 1.49 1.58 2.1 2.83 2.28 2.00 2.05 W45
55 1.82 3.32 8.11 3.35 3.72 2.24 .76 2.25
58 .59 .62 .83 .89 80 89 .80 .15
52 1.00 1.36 .94 1.39 .50 1.4 1.07 .3C
102 1.79 1.58 1.56 1.64 1.68 .44 1.61 .12
108 1.19 1.20 1.77 1.2¢4 1.12 1.33 1.31 .24
122 .52 .50 .75 .93 1.02 .85 .76 .21
123 .69 .82 .91 1.34 1.56 1.46 1.15 .35
140 .87 1.39 1.73 1.35 1.79 1.95 1.5 .39
181 1.9t 8.67 6.65 5.48 6.05 5.44 5.70 2.20
195 1.55 1.49 1.43 1.50 1.60 1.46 1.54 .06
237 1.25 1.06 1.64 1.97 2.25 2.67 1.81 .61
274 1.69 1.79 1.39 1.29 1.29 .91 1.36 W3
283 2.92 2.16 2.26 2.15 1.43 1.06 2.00 .65
289 1.2% 1.36 1.65 1.84 1.99 1.54 1.60 .29
402 .60 .28 .61 .43 .42 .25 .46 .21
543 .80 .59 .82 1.04 1.73 1.85 1.10 .56
254 .91 1.12 1.08 1.21 1.43 .74 1.08 .24
Mean 1.24 1.67 1.97 1,74 1.77 1.59 1.66 .24
Small Co's 8.D. .61 1.83 1.98 1.13 1.28 1.10 1.20
Range 2.40 8.39 7.50 5.05 5.63 5.19 5.24vwght.377
MSDIUM CO'S
104 .99 .96 1.13 1.3% 1.37 1.20 *.16 1
115 .94 1.30 1.74 2.30 2.41 1.86 t.76 .57
198 1.30 1.07 .96 1.19 1.26 1.09 ©.15 A3
242 1.65 1.60 1.59 1.86 2.08 2.32 ©.85 .30
248 1.52 1.24 1.22 1.55 1.43 1.18 1.36 16
276 1.40 1.59 1.65 1.77 1.84 2.02 . .21
292 1.16 1.34 1.59 1.85 2.02 1.74 4,62 .32
305 1.33 1.38 1.30 1.24 1.36 1.22 “.30 .06
306 1.03 1.06 1.15 1.17 1.14 1.17 1,12 .06
Mean 1.26 1.28 1.37 1.58 1.66 1.53 © .45 A7
Medium Co's 35.D. .25 .23 .28 .39 .44 46 .29
Range .71 .64 .78 1.13 1.27 1.23 .5%ght. 220
LARGE CO'S
91 1.29 1.80 2.03 2.05 1.85 2.41 1.90 37
121 2.80 3.09 3.00 4.85 5.37 2.69 3.63 1.16
154 1.46 1.52 1.53 1.61 1.82 1.67 1.60 13
168 1.09 1.53 1.61 1.86 1.59 1.58 1.54 .25
247 1.42 1.36 1.28 1.18 1.15 1.62 1.34 A7
323 1.47 1.58 1.69 1.87 1.83 1.18 *.60 .26
359 1.64 1.71 1.90 1.92 1.79 2.00 1.83 .14
Mean 1.60 1.80 1.86 2.19 2.20 1.88 1.92 .23
arge Co's S.D. .56 .59 .56 1.21 1.42 .52 .78
Range 1.7 1.73 1.72 3.67 4,22 1.51 2.2 ght 7423
Mean 1.31% 1.60 1.79 1.79 1.83 1.63
All Co's S.D. 54 1.37 1.49 1.0t 1.14 .87

Range 2.41 8.38 7.50 5.05 5.63 5.19 Total Wgnt.10,000
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LIABILITY:~ QUTSPALLING CLAILNS/PAID CLAINS

Table 7

WBIGET: SKALL 0-100, MEDIUY 101-500, LARGE 501 + TOTAL WEIGET 10,C00
SMALL CO'S 1971 1972 1973 1974 1975 10976 MEAN S.D.
7 1.08 1.20 1.83 2.38 3,51 3.08 2.18 .99
55 2.11 2.15 317 2.96 4.23 2.55 2.86 .19
58 3.04 2.49 4.97 4.58 3.68 4.64 3.90 .99
102 3.63 3.85 3.99 4.46 4,19 4.21 4.06 .29
108 2.07 2.62 4,02 3.94 4.29 2.70 3.44 13
122 3.22 2.63 3.84 6.12 4.76 4.78 4.22 1.26
123 1.70 2.03 1.90 2.06 4.55 6.75 3.16 2.05
140 1.65 4.02 6.33 3.86 5.68 4.12 4.29 1.63
181 2.48 4,64 3.65 6.76 5.08 4.69 4.55 1.44
195 3.53 3.45 4.49 3.93 5.64 6.16 4£.53 1.13
237 2.32 3.14 4.15 5.42 3.77 5.92 4,12 1.36
274 450 3.09 3.83 5.15 2.94 3.73 3.87 .84
283 3.04 1.57 5.81 8.95 4.75 7.31 5.24 2.72
289 3.15 2.48 3.08 6.46 4.42 3.88 3.91 1.42
Mean 2.75 2.81 3.93 4.79 4.39 4.61 3.88 .90
Small Co's S.D. 1 .96 1.26 1.87 .78 1.47 77
Range 3.42 3.44 4,50 6.89 2.74 4.20 3.06 Wght. 377
MEDIUM CO'S
104 2.29 2.44 2.99 3.05 2.90 3.27 2.82 .38
115 3.50 3.65 3.98 5.45 5.10 5.15 4.47 .86
198 2.48 2.12 2.42 3.23 3.07 3.08 2.73 .45
242 2.54 2.76 3.27 3.51 3.92 4.75 3.46 .81
248 3.18 2.7 3.31 3.43 3.83 3.34 3.30C .36
276 3.02 3.82 4.30 3.60 2.44 2.77 3.32 .70
292 1.93 3.58 4.33 4.07 3.80 2.47 3.36 .95
305 2.97 3.41 4.09 3.18 3.63 3.93 3.53 .43
306 2.69 2.95. 3.04 3.04 3.10 3.81 3.10 .38
Mean 2.73 3-05 3053 3-62 3¢53 3-62 3034 -37
Medium Co's S.D. .48 .59 .67 .76 7 .89 .50
Range 1.57 1.70 1.91 2.41 2.66 2.68 1.74 wght.2200
LARGE CO'S
91 2.74 3.86 3.45 3.45 3.04 4.39 3.49 .58
121 4.57 3.19 1.44 5.52 7.14 4.63 4.41 1.95
154 2.75 2.85 2.80 2.97 3.52 4.01 3.15 .51
168 1.95 3.13 2.92 1.07 2.80 3.77 2.61 .96
247 2.41 2.65 2.43 2.40 2.62 3.13 2.61 .28
323 2.60 2.74 2.95 2.96 3.05 4.31 3.10 .61
359 3.28 3.94 4.30 3.97 4.05 4.52 4.01 .42
Mean 2.90 3.19 2.90 3.19 3.7% 4.1 3.34 .49
Large Co's S.D. .84 .52 .88 1.37 1.57 .52 .68
Range 2.62 1.20 2.86 4.45 4.52 1.50 1.80Wght.7423
Mean 2.73 2.97 3.57 4.06 3.98 4,20
211 Co's  3.D 77 17 .08 1.62 1.05 1.19
Ranze  3.49 3.44 4.90 7.88 24,69 4.84 Total Wght.12,0200




I-14- Table 8
LIARTLITY :— CUTSTANDING CLAINS 4 UNZARNED PREMIUMS/URITTSY PREMIUMS RATIO
WEIGHT: - SWALL 0-100, MEDIUM 101-500, LARGE 501 + TOTAL WYEIGHT 10,000
SMALL CO'S 197 1972 1973 1974 1975 1976 MoAN S.D.
7 1.10 1.50 1:50 2.29 .85 t.10 1.28 .51
58 .92 1.02 t.24 1.23 1.24 1.23 1.15 4
102 2.1¢€ 1.83 1.81 2.11 1.92 1.74 1.93 A7
108 1.51 1.50 2.0t 1.58 1.46 1.68 1.63 .20
122 .BE .89 1.10 1.27 1.27 1.16 1.09 .18
123 1.07 1.16 1.16 2.00 1.62 1.64 1.44 37
140 1.23 1.78 2.07 1.53 2,45 1.87 1.82 43
181 7.10 7.26 T.12 7.38 6.19 3.71 6.46 1,41
195 1.84 1.1 1.83 1.76 1.82 1.70 1.77 .06
237 1.5% 1.31 1.93 2.21 2.52 2.86 2.06 .59
274 2.00 1.92 1.61 1.61 1.45 1.24 1.64 .29
283 2.94 2.30 2.44 2.45 1.52 1.37 2.18 .59
289 1.56 1.99 1.87 2.13 2.28 1.80 1.94 .25
Mean 1.99 2.0t 2.13 2.27 2.05 1.78 2.04 .16
Smeil Co's S.D. 1.64 1.63 1.55 1.58 1.34 .74 1.37
Range 6.24 37 6.02 6.15 5.34 2.61 5.3Twght. 377
MEDIUM CO'S
104 1.30 1.21 1.41 1.53 1.61 1.42 1.41 .15
115 1.23 1.72 2.19 2.56 2.59 1.90 2.03 .52
198 1.65 1.32 1.20 1.38 1.49 1.38 1.40 .15
242 1.85 1.77 1.76 1.96 2.18 2.42 1.99 .26
248 1.78 1.48 1.53 1.87 1.64 1.52 1.64 .16
276 1.64 1.76 1.93 2.06 2.34 2.41 2.02 .31
292 1.52 1.61 1.82 2.17 2.38 2.14 1.94 .34
305 1.60 1.63 1.57 1.54 1.62 1.53 1.58 .04
306 1.37 1.38 1.49 1.51 1.43 1.45 1.44 .06
Mean 1.55 1.54 1.66 1.84 1.92 1.80 1.72 .16
Medium Co's S.D. .21 .20 .30 .39 .45 «43 .28
Range .62 .56 .99 1.18 1.16 1.04 .63Wght.2200
LARGE CO'S
91 1.59 2.05 2.37 2.50 2.30 2.87 2.28 A3
121 3.16 3.25 3.42 5.13 5.13 2.18 3.71 1.18
154 1.79 1.81 1.87 1.91 2.03 2.15 1.93 .14
168 1.44 1.84 1.99 2.09 1.84 1.74 1.82 .22
247 1.71 1.60 1.58 1.46 1.51 1.82 1.61 A3
32% 1.73 1.84 1.94 2.12 2.08 2.03 1.96 .15
359 1.93 1.94 2.18 2.17 2.10 2.27 2.10 .14
Mezn 1.91 2.05 2.19 2.48 2.43 2.15 2.20 .22
lLarge Co's S.D. .57 .55 .59 1.21 1.22 37 .70
Range 1.72 1.65 1.84 5.67 3.62 1.13 2.10Wzht. 7423
Mean 1.83 1.88 2.00 2.19 2.10 1.87
All Co's S.D. 1.13 1.12 1.09 1.22 1.09 .59
Range 6.24 5.37 5.01 6.14 5.34 2.61 Total Wght.10,0C0
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L =15 PROPERTY:~ INCURHED CLATN3/EARNED PREMIUNS maple O

YRIGAT:- SHALL O-100, NEDIUH 1C61-5C3, LARGE 501 + TCTLL WEIICET 10,800
CHALL CO'S 1971 1972 1973 1974 1975 1976 NELY .0,
7 .65 5 .62 .73 .67 i .67 .00
8 .47 .91 .38 .29 . 3C .60 .49 .23
41 .49 A1 <41 .54 .59 .65 W51 10
53 .76 .58 .59 T .39 .70 .62 13
55 W41 57 1.18 .64 .58 .62 .70 24
56 .43 44 .51 .50 47 .81 .53 14
57 .61 .59 .69 .53 .58 .81 .64 0
58 .35 .35 .33 .39 .48 .63 42 2
69 41 2 .63 .73 .70 .84 .59 .24
108 .48 44 .38 .51 .55 54 .48 07
114 .45 .31 .18 .50 .60 .67 .45 .18
115 41 34 .36 .80 .56 .69 .53 .19
122 .41 .49 .53 .51 .63 .65 .54 .09
123 .45 .48 .48 .51 .64 57 .52 .07
126 1.13 .31 .55 1.25 1.10 .57 .82 .39
132 .40 .42 .33 .66 .30 .64 .46 .15
140 55 .60 .60 .72 .70 Rard .66 .08
146 A7 .16 .16 .08 .03 .29 .15 .09
181 .86 .76 .85 .93 .7 .91 .84 .09
183 .20 .18 g7 .23 .26 .34 .23 .06
195 .48 .47 59 .80 .97 1.43 .79 37
2114 .13 .48 .56 59 3.56 .65 1.0% 1.21
237 .48 .57 .54 .61 .65 .78 .60 .10
247 A4 .42 .46 .57 .51 .57 .50 07
250 .67 1.00 .33 .33 .25 .63 .53 .28
254 .69 .64 .63 .68 .65 .69 .67 .03
268 .54 .51 .39 59 .70 .72 .58 42
274 .64 67 .59 .5 .79 ST7 .70 .08
283 .65 .T1 .57 .66 .75 .78 .69 .08
291 .52 .54 .62 .59 .61 .58 .58 .04
313 .07 .18 33 .28 .40 .59 .31 .18
391 42 .45 .40 .38 .43 A2 .42 .02
393 .43 .48 .46 .50 67 .62 53 .10
402 .31 .35 .36 .39 .45 .62 .41 11
517 1.31 .74 .82 .51 .97 1.14 .91 .29
522 .53 1.52 .04 .93 1.00 .91 .97 L322
Mean 53 .52 .51 .53 .67 .69 5 .08
SMALL CO'S S.D. .24 .26 .21 .22 54 .20 .19
Range 1.24 1.36 1.02 1.17 3.53 1.14 .94Wght., 542
MEDIUM CO'S
102 42 .45 .39 55 .50 .63 .49 .09
104 .45 44 .51 .59 .58 59 .52 .07
P21 .52 47 44 .54 .55 .69 .54 .09
198 41 .39 42 .54 57 .67 .50 L1
242 .56 .58 .60 77 T3 .82 .68 R
248 .55 .56 .54 .49 .51 .70 .56 .07
276 .48 .51 .53 .56 .50 .53 .52 .03
289 .45 43 .49 57 .62 .66 .54 .09
292 .48 .52 .53 .56 .50 A4 .50 .05
305 .51 .49 .53 .42 .56 .70 .54 .09
Mean .48 .48 .50 .56 .56 .64 .54 .06
MEDIUM CO'S S.D. .05 .06 .06 .08 .07 A1 .05
Range .15 .19 .21 .35 .23 41 .194Wght.2378
LARGE CO'S
g1 .54 54 .52 59 .52 .61 .55 .04
154 .56 .54 .54 .69 .66 .61 .50 ,06
168 .54 .60 .52 .56 .52 .60 .56 .04
306 .43 .48 .47 .57 .59 .63 .53 .08
323 .33 .52 .52 .62 .60 37 .53 .09
259 20 NS A8 .54 .49 .05 .23 .07
Mean .22 .53 Dl .60 .50 .58 .55 .C4
LARGE CO'S S3.D. .C5 .04 .03 .05 .06 .10 .03
Range 3 .22 .07 .15 A7 .28 .07dgnhs. 7080
Mezn 52 .52 51 .53 .64 67
4LL CO'S  3.D. 20 .21 18 .19 .45 .18
Range 1.24 1.37 1.02 1.17 3.53 1.14%0t2l Wznt. 10,000




T - 16 - PROFEIAY - CUTETANDING CLATINE/TARNDS TRINTUNS mab -
VEIGET: SMALL 0-100, MEDIUN 101-500, LARGE 501 +  TOTAL WEIGHT 10,000
SMALL 20'S 1a71 1972 1673 1874 1675 1978 YA .D.
i 7 .28 .26 .29 .40 .36 .36 .33 .05
8 .45 1.19 .35 .70 .82 .99 .85 .25
41 .21 .22 .23 .31 .35 .43 .29 .09
5% 3 41 .53 .38 .38 .69 .48 A2
55 .31 .38 .68 .44 .41 .45 .45 W13
56 .20 .15 .29 .19 .28 .31 .24 .07
57 .22 .22 .18 .20 .22 .35 .23 .06
58 LA 1 A1 .10 16 .20 13 .04
69 .25 .25 .40 .59 .33 .33 .3 A3
108 A7 .16 .14 .18 A7 .16 .16 .01
14 .45 .38 .27 .50 .50 .53 .44 .10
115 .47 .65 .51 .62 .54 .50 .55 .07
122 .28 «33 43 .43 .78 .85 .52 .24
123 .32 .29 .28 .39 .52 .48 .38 .10
126 .67 .31 .58 .88 1.23 .79 .74 .31
132 .52 .94 .07 .20 .58 1.00 .55 .38
140 .26 27 .36 .39 .41 1.85 .59 .62
146 .56 11 13 .19 .12 .27 .23 17
181 .92 16 1.99 .57 1.37 1.75 1.63 .45
183 .03 .01 .04 .03 .05 .08 .04 .02
195 46 .47 .63 .58 .87 1.30 72 .32
211 .38 .34 .36 .36 2.1 W34 .65 .72
237 .26 <39 .35 .34 34 .44 .35 .CE
247 .22 .22 .27 .34 .35 .38 .29 .07
250 .33 .00 .33 .33 .25 .50 W46 .28
254 .46 .38 .39 A1 .46 .45 A3 .03
268 .25 .36 .26 .36 .43 .58 37 12
274 .32 .42 .44 .52 45 37 42 .07
283 .30 .30 .24 .31 .35 .36 .31 .04
291 .06 .05 .07 .08 .Q7 .08 .07 .01
393 .31 .28 .28 .25 .39 .37 .31 .06
402 .08 .09 4 14 .19 .32 .16 .09
517 .62 .63 1.05 .68 .87 .94 .80 .18
522 .34 .74 .94 1.48 1.52 1.95 1.16 .59
Mean .34 .43 .42 44 .54 .61 .46 .10
SMALL CO'S S.D. .19 41 37 .33 .45 .48 .32
Range .81 21.5 1.95 1.54 2.06 1.87 1.59%ght. 542
¥EDITHM CO°'S
102 A2 A2 .13 .22 .23 .32 .19 .08
104 .25 .22 .27 .30 .32 .35 .28 .05
121 .37 .37 .37 .40 42 .56 .41 .07
198 .21 .21 .25 .32 .35 .50 W3 A
242 .59 .60 .82 .91 .86 .93 .78 .15
248 .19 .21 .24 .18 .18 .22 .20 .02
276 .30 .36 .41 .43 41 .45 .40 .05
289 .26 .26 .28 .32 .36 42 .32 .06
292 .31 47 47 .49 <45 .48 .44 .07
305 .24 .29 .35 .25 .30 .31 .29 .04
Mean .28 .31 .36 .38 .39 .45 .36 .06
MEDIUM CO'S S.D. .13 .14 .19 .21 .19 .20 A7
Range .47 .48 .69 .13 .68 .11 STdght.23738
LARGE CO'S
g1 .34 .36 .43 .44 .39 .57 .42 .08
154 .32 .32 .35 .43 .42 .42 .38 .05
168 .33 .45 .41 .50 AT 51 .44 .07
306 .22 .25 .26 .32 .33 .37 .29 .06
323 .35 .35 .37 .42 .42 .30 .37 .C5
359 .26 .27 30 .23 .33 .45 .33 07
Hean .30 .33 .35 .41 .39 .44 37 .03
LARGE CO'S S.D. .05 .07 .06 .07 .06 10 .C6
Range .13 .20 A5 .18 14 .27 - 15 zht.7080
Mean .32 .39 .40 42 AG .56
4LL CO'S 3 .16 .3 .32 29 .38 41
Panze  L3G 2.5 .05 .S .Co 1.87 motal Wont.10,000
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WEICHET:  SMALL O-10C0, KFEDIUM 101-509, TOTAL WBIGHT 10,000
S¥ALL CO'S 1971 1972 1973 974 1975 1976 MEAN S.D.
7 42 .46 .56 .82 .61 54 .57 .14
41 .48 .62 .65 .1 T3 .82 .67 <11
53 .88 .76 1.22 .59 .91 1.22 .53 .25
55 .45 .69 .61 .82 69 .87 .69 .15
56 .54 .29 LT7 50 .94 43 54 .26
57 43 .47 .26 35 .36 -45 .39 .08
58 .34 ¥ .36 .27 +38 35 7 .04
69 .52 1.44 1.08 1.39 .46 «45 .90 .46
108 37 «39 .40 .39 .34 33 .37 .03
114 1,00 1.25 .75 1.00 1.25 1.14 1,07 .19
115 .94 1.62 1.29 .86 1.09 .85 1,11 .30
122 .75 .80 1.10 .93 3.19 1 7 1.42 .94
123 .66 «63 .69 .97 t.12 .90 .30
126 1.43 1.70 3.27 1.03 2.14 2.40 2,00 .79
140 s W52 .45 .74 Y .21 1.50 .68 44
146 2.10 .97 87 .82 56 2,00 1.22 .66
181 1.45 1.84 2.26 1.79 3.02 3.00 2,23 .66
183 A3 .06 .25 A3 .19 .27 A7 .08
195 1,06 1.03 2.28 .83 1.27 1.19 1.28 .52
2114 .61 .78 .79 .70 .61 .66 .69 .08
237 .46 .97 .71 .61 57 .73 NYi .47
247 .48 .55 .72 .69 «77 .77 .66 .d2
250 .50 .50 1,00 1.00 1.00 2.00 1.00 55
254 78 65 Tt .65 .78 .66 .70 .06
268 .45 .98 .67 .85 .78 1.06 .80 .22
2774 .49 .89 1.13 .84 .61 47 .74 .26
283 .41 .44 .43 .59 .51 53 49 .07
291 .13 .09 13 .14 .12 .15 .13 .02
395 .68 .69 .67 .4 .80 .69 .68 .08
402 .26 .30 .49 .40 .50 .68 44 .15
517 .88 1.70 2,75 1.16 .86 1.22 1.43 72
522 50 .53 1.76 2.67 1.76 2.05 1.55 .86°
Mean .66 .78 .98 .80 <91 1.02 .86 14
S'IALL CO‘S S.D‘ .41 -47 -73 04-9 -72 068 048
Range 1.97 1.70 3.14 2.54 3.07 2.85 2.1Heht. 542
MEDIUM CO'S
102 .27 -28 u37 '50 t52 065 -43 '15
104 .62 52 .61 .60 .62 .15 .62 .07
121 .76 .87 .98 .90 .86 t.12 9 .12
198 .61 .59 .75 .74 74 1.09 .75 .18
242 1,20 1.27 3.76 1.62 1.67 1.85 1.90 .95
248 .38 .41 <50 34 <35 35 «39 .06
276 170 ¢89 094 090 083 088 .86 -09
289 56 .65 65 .65 .68 T4 .65 06
292 ,59 1,22 1.11 1.01 1.00 .97 .98 .21
305 .50 «65 .88 <56 62 52 62 .14
Mean .62 .74 1.06 .78 .79 .89 .81 15
MEDIUM CO'S S.D. .25 33 .98 .36 .36 41 43
Range .93 .99 3.39 1.28 1.32 1.50 1.5Wght.2378
LARGE CO'S
g1 .67 .72 .91 .84 .76 1.13 .84 17
154 .63 .68 13 .75 .68 .79 .71 .06
168 063 094 n81 09 ~91 ¢97 .87 "’3
306 53 .63 .63 .66 .64 .73 .64 .06
323 .69 .74 .30 77 .78 .93 .79 .08
359 .56 .57 .76 .71 .73 .94 T .14
Mean .62 .71 JI7 .78 5 .22 .76 .10
LARGE CO'S 3.D. .06 .43 .09 .10 .09 .14 .09
Range 16 37 .28 .29 .27 .40 23 znt 708D
Caan .25 .75 =y .73 .26 .G8
ALL CO'S 3.0, S 41 .74 4D .ol .39
Runse 1.57 A3 5 3.8 2.85 Potal Wght.10,000
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PROPERTT: - OUTSIANDING CLAIMS + UNEARNED PRZMIUN/WIRTTSN PREMIuMS oo i°!2
WEIGHT: SMALL 0-100, MEDIUM 101-500, LARGE 501 + TOTAL WEIGHT 10,000
SHMALL CO'S 1971 1972 1973 1974 1975 1976 MEAN S.D.
T .65 .62 .66 .72 . .70 .68 .04
41 .61 .62 .62 .70 T4 .81 .68 .08
53 .82 72 .80 .73 .70 .98 .79 .10-
55 o3 .74 1.01 .67 .68 .70 .76 .13
56 .73 .65 .76 .70 .65 .68 .69 .05
57 .48 .40 .40 .52 .59 .80 .33 .15
58 .53 .51 .51 .50 .56 .61 .54 .04
69 .72 <75 .86 1.13 .78 .84 .85 .15
108 53 53 .49 .60 .60 .60 .56 .05
114 .65 .83 Y T .70 .67 .69 .09
115 .87 1.1 .97 1.01 .90 85 .95 .10
122 .65 .72 .80 .82 1,14 1.21 .89 23
123 .72 .66 .66 .81 .86 74 .74 .08
126 .88 .55 .76 1.08 1.37 .92 .93 .28
140 .66 .72 .76 .65 1.25 1.52 93 37
146 .87 .56 «51 .84 A1 49 .61 .19
181 .08 2.30 2.28 1.92 1.77 1.58 1.82 .46
183 47 45 46 44 47 «50 47 .02
195 .94 .92 1.00 1.03 1.37 1.67 1.15 .30
237 .67 .81 .13 .70 .69 .78 .73 .05
247 .61 .60 .66 .7 +T0 .70 .66 .05
250 .60 1.50 1.00 67 .80 .80 .86 <35
254 <79 .70 <72 76 .81 <79 .76 .04
268 .65 74 .62 .72 .78 .92 .74 1
274 s 74 s 81 e 84 e 94' e 85 e 78 L 83 L3 07
283 .13 .68 .59 .64 o7t .70 .68 .05
291 «39 .44 45 42 .51 57 46 .06
395 .66 .66 .65 .63 1T .72 .68 .05
402 +49 .50 .55 54 .59 .72 57 .08
U7 .91 .83 1.19 .81 1.03 1.06 T .15
522 - .68 1.40 1.28 1.89 2.04 2.56 1.64 .66
Mean .70 .78 .78 .81 .85 .90 .80 .07
SMALL CO'S S.D. .15 37 .35 34 37 .42 .29
Range .69 1.90 1.88 1.50 1.63 2.07 1.36yght. 542
MEDIUM CO'S
102 .52 .52 .52 .63 .62 T .59 .08
104 .64 .62 .67 .70 .70 .72 .67 .04
121 .78 .76 T3 .78 81 .92 .80 07
198 .60 .61 .62 .68 .72 85 .68 .09
242 .97 .97 1.23 1.32 1.18 1.28 1.16 .15
248 .61 .61 .54 .58 .61 «66 .62 .03
276 .58 - 70 77 .79 .79 .84 .75 .09
289 .T0 .70 A .72 77 .80 <13 .04
292 .72 .90 .89 .90 .83 .91 .86 07
305 .62 .69 .78 .71 .71 .66 .59 .06
Mean .67 .7 .76 »718 STT .84 .76 .06
MEDIUM €Q'S S.D A3 .14 .19 21 .16 .18 6
Ra.nge 045 045 -71 -74 057 062 .57Wgh‘t . 2378
LARGE CO'S
91 .13 .74 .35 .94 .83 1.04 .87 A2
154 .84 .83 .85 .91 87 .94 .87 .04
168 74 .88 .80 .86 .84 .88 .83 .05
506 .66 .69 .69 13 .72 T4 Tt .03
323 .84 .81 .82 .85 .82 .80 .82 .02
359 .63 .64 .66 .69 .70 .78 .68 .05
Mean .74 T7 .80 .83 .80 .86 .80 .04
IARGE CO'S S.D. .09 .09 .11 .10 .07 1 .08
Range .21 .24 .29 25 .15 30 .19Wght.7080
MNean .69 .76 .78 .80 .83 .88
ALL CO'S S.D. .14 3 .30 .29 3t 35

Range .69 1.91 1.88 1.50 1.63 2.06Total Wght.10,000
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MOTO& Table 1_)
IC/BP 0SCL/ED CECL/PRCL 0SCL_+ Up/wP
MEAN AN MEAN MEAN
1971-1976  S.D. 1971-1976  S.D. 1971-1976  S.D. 1971-1976  S.D.
108 0.65 0.13 .40 A3 1.19 0.99 .86 .15
7 0.83 0.12 .29 .07 .38 12 .62 .09
122 0.79 0.10 .35 .07 .50 .09 .69 .07
123 1.15 0.22 1.1 .33 1.59 .90 - -
140 0.60 0.11 .51 .08 .99 .27 .87 .07
379 0.59 0.07 71 .23 1.11 .29 1.11 .31
268 o.72 0.08 1.15 .32 2.24 .63 1.58 .32
25 0.57 0.20 .32 .06 .62 .21 .72 .04
402 0.61 0.07 47 .03 .91 .08 .82 .03
393 0.61 0.06 .46 .04 .89 .18 .80 .06
Mean 71 a2 58 4 7,04 38 T) I3
S.D. .18 .31 .55 .29
170 0.60 0.04 .48 .02 .99 .09 .84 .03
5% LT .22 .53 .10 .84 21 .82 .07
56 .61 .03 W42 .04 .84 .13 .76 .04
58 .60 .06 .62 .03 1.14 .06 .99 .04
55 .61 .08 .36 .08 .70 .17 .73 .09
126 .60 .06 .45 .05 1.59 .90 77 .03
A1 .59 .06 .70 .02 1.37 A3 1.07 .02
¥ean. .63 08 51 ~05 T.07 24 85 ~0%
S.D. .06 ___ .12 .32 A3
86 .7 .12 .66 .25 1.57 .35 .80 .23
195 .73 .05 .66 .05 1.08 A7 1.07 .07
274 .75 .05 .69 .08 1.20 .18 1.04 .10
283 .82 .12 .66 .08 1.02 .16 .99 A3
211 .64 15 .57 .07 1.04 KR! .92 .06
115 .70 .05 .70 .10 1.30 .23 1.10 .19
242 .05 .03 .79 .06 1.03 .12 1.1% .05
292 .78 .12 .12 .10 .89 .20 1.11 .04
289 .12 .05 LTT .07 1.30 .23 1.12 .07
¥ean .76 .08 .69 ~i0 .77 L) .05 17
S.D. .09 , .07 .19 Y
291 .73 .03 .61 .02 1.17 A3 .93 .04
247 .63 .04 .60 .04 1.03 .10 .95 .05
254 .72 .08 .53 .04 1.01 N .86 .04
57 .74 .03 .64 .02 1.29 13 .94 .02
198 .78 .08 .76 .12 1.26 11 1.10 A2
305 .67 .04 .67 .06 1.20 .44 1.02 o7
257 .66 .02 T .10 1.35 .18 1.05 .11
¥ean =70 05 -55 08 i) i3 3B o7
s.D. .05 .08 .13 .08
104 .68 .03 .58 .03 1.03 .08 9 .02
276 .76 .06 .94 .11 1.55 .15 1.28 A7
102 .61 .06 .65 .12 1.37 .35 1.01 A3
359 T3 .04 LTl .08 1.14 A4 1.06 .10
91 .72 .16 .69 .14 1.06 .18 1.09 .18
306 .69 .03 .66 .05 1.16 Noy 1.01 .05
323 .68 .19 T 14 1.1 .05 1.07 .03
168 77 .06 T4 .06 1.04 12 1.10 .07
154 .1 .05 T .03 .99 .27 1.07 .04
Mean .7 .08 .71 .08 1.16 16 1.07 .09

S.D. .05 .10 .18 .30




543

55
181
140
122
123
108
274
283

Mean
S.D.

58
237

289
195
102
292

Mean
S.D.

104
305
115
276
242
198
306
Mean
S.D.

168
359
247
91
115
154
323
Mean
S.D.

Table 14
LIABILITY
1C/EP 0SCL/EP 0SCL/PDCL 0SCL + UP/WP
MEAN MEAN MEAN MEAN
1971-1976  S.D. 1971-1976  S.D. 1971-1976  S.D. 1971~1975  S.D.
.50 .27 1.10 .56 - - - -
1.26 .78 3.76 2.25 2.86 .79 - -
1.89 2.08 5.70 2.20 4.55 1.44 6.46 1.41
.57 .32 1.51 .39 4.29 1.63 1.82 .43
J41 .13 .76 .21 4.22 1.26 1.09 .18
.95 .30 1.15 .35 3.16 2.05 1.44 .37
.69 .26 1.31 .24 3.44 13 1.63 .20
.79 .19 1.39 .31 3.87 .84 1.64 .29
.81 .46 2.00 .66 5.24 2.72 2.18 .59
.87 .53 2.08 .80 3.95 1.33 2.32 .50
.46 1.62 .78 1.85
.40 .05 .80 .15 3.90 .99 1.15 .14
.78 .31 1.8i .61 4.12 1.36 2.06 .59
.82 .12 .95 .22 2.18 .99 1.39 .51
.67 .15 1.60 .29 3.91 1.42 1.94 .25
.73 .07 1.51 .06 4.53 1.13 1.77 .06
.72 .12 1.61 .12 4.06 .29 1.93 A7
.70 .32 1.62 .32 3.36 .95 1.94 .34
.69 .16 T.41 .25 3.72 1.02 1.74 .29
.14 .38 .76 .34
.70 .10 1.16 .16 2.82 .38 1.41 .15
.61 .08 1.30 .06 3.53 .43 1.58 .04
.90 .25 1.76 .57 4.47 .86 2.03 .52
.73 .10 1.7 .21 3.32 .70 2.02 .31
1.08 .15 1.85 .30 3.46 .81 1.99 .26
.75 .13 1.15 .13 2.73 .45 1.40 .15
.62 .05 1.12 .06 3,10 38 1.44 06
7 12 1.44 .21 3.35 .57 1.70 L 21
A7 .32 .58 .30
.82 .19 1.54 .25 2.61 .96 1.82 .22
77 .08 1.83 .14 4.01 .42 2.10 .14
CT7 .06 1.34 A7 2.61 .28 1.61 .13
.81 A1 1.90 .37 3.49 .58 2.28 43
.90 .25 1.76 .57 4.47 .86 2.03 .52
77 .10 1.60 A3 3.15 .51 1.93 .14
.79 .20 1.60 .26 3.10 .61 1.96 .15
—80 Y 7.65 27 3.35 .60 1.96 .25
.05 .19 .70 .21
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PROPERTY
IC/2P 0SCL/EP
MEAN MEAN
1971-1976  S.D. 1971-1976  S.D.
114 .45 .18 .44 .10
140 .66 .08 .59 .62
146 .15 .09 .23 A7
181 .23 .06 1.63 .45
250 .53 .28 .46 .28
517 .91 .29 .80 .18
522 .97 .32 1.16 .59
56 .53 4 .24 .07
57 .64 .10 .23 .06
Mean .56 KK . 64 .28
S.D. .27 .48
183 .23 .06 .04 .02
126 .82 .39 .74 .31
55 .70 .24 .45 A3
291 .58 .04 .07 .01
195 .79 .37 .72 .32
274 .70 .08 .42 .07
53 .62 13 .48 .12
69 .59 .24 .36 .i3
Mean .63 .19 41 A4
s.D. .18 .26
123 .52 .07 .38 .10
268 .58 .12 .37 .12
254 .67 .03 43 .03
283 .69 .08 .31 .04
393 .53 .10 .31 .06
402 .41 A1 .16 .09
237 .60 .10 .35 .06
T .67 .06 33 .06
118 .53 .19 .55 07
Mean LBE .30 .35 .07
S.D. .09 .10
58 A2 .12 A3 .04
108 .48 .07 .16 .01
122 .54 .09 .52 .24
41 .51 .10 .29 .09
247 .50 .07 .29 .07
391 .42 .02 - -
Mean .48 .08 .28 .09
s.D. .05 .15
305 .54 .09 .29 .04
248 .56 .07 .20 .02
289 54 .09 .32 .06
292 .50 .05 .44 .07
164 52 .07 .28 .05
242 .68 11 .78 .15
198 .50 A1 .31 A
¥ean .53 .08 .37 .07
S.D. .02 .19
276 .52 .03 .40 .05
121 .54 .09 .41 .07
306 .53 .08 .29 .06
163 .56 .04 .44 .07
a1 .55 .04 .42 e
359 .53 .07 .33 .07
323 .53 .09 37 .05
Mean .5 .06 .3 .06
S.D. el .05

T

03CL/PDCL 0SCL + UB/uP
MEAN MEAN
1971-1976  S.D. 1971-1976  S.D.
1.07 .19 .69 .09
.68 .44 .93 .37
1.22 .66 .61 .19
2.23 .66 1.82 .46
1.00 .55 .86 .35
1.43 .72 .97 .15
1.55 .86 1.64 .66
.54 .26 .69 .05
.39 .08 .53 .15
1.12 .49 .97 .27
.57 .46
A7 .08 A7 .02
2.00 .79 .93 .28
.69 .15 .76 .13
A3 .02 .46 .06
1.28 .52 1.15 .30
T4 .26 .83 .07
.93 .25 .79 .10
.90 .46 .85 .i5
.86 .32 .78 A4
.60 .23
.90 .30 .74 .08
.80 .22 .74 A1
.70 .06 .76 .04
.49 .07 .68 .05
.68 .08 .68 .05
.44 .15 57 .08
.67 A7 .73 .05
.57 A4 .68 .04
1.44 .30 .95 .10
.71 A7 .73 .07
.21 .10
.34 .04 .54 .04
.37 .03 .56 .05
1.42 .94 .89 .23
.67 A1 .68 .08
66 .12 .66 .05
.69 .25 .67 .09
.44 4
.62 14 .69 .06
.39 .06 .62 .03
.65 .06 .73 .04
.98 .21 .86 .07
.62 .07 .67 .04
1.90 .95 1.16 .15
.75 .18 .68 .09
.84 .24 77 .07
.50 Je
.86 .09 .75 .09
.91 12 .80 .07
.64 .06 .71 .03
.87 A3 .83 .5
.84 A7 .87 12
.71 .14 .68 .C5
.79 .08 .82 .02
.80 L .78 .C6
.10 Q7. S



ntor. Revenue ratio ! urred Claims, Ear 1
Company Rankings and Differences from Nean.
1971 1072 1973 1974 1975 1976 Mean
SMALL Rank | Diff || Rank | Diff || Rank | Diff {{ Rank | Diff}| Rank { Diff{| Rank | Diff {|Rank
7 23 1 12 12 20 4 23 1 25 1 18 6 24
25 17 16 15 14 1 0 9 8 17 16 7 6 1
41 6 4 9 7 2 0 7 5 13 11 2 0 2
53 25 5 20 0 21 1 24 4 2 18 22 2 20
55 15 7 10 2 8 0 5 3 8 0 3 5 8
56 3 6 7 2 12 3 10 1 14 5 9 0 9
58 12 8 5 1 3 1 12 8 11 7 8 4 4
86 13 3 2 14 10 6 14 2 23 7 24 8 16
108 5 10 21 6 5 10 20 5 S 10 5 10 15
115 18 5 1 12 19 6 4 9 9 4 14 1 13
122 22 0 22 0 13 9 22 0 22 0 15 7 22
123 24 1 25 0 25 0 25 0 24 1 25 0 25
126 10 5 3 2 4 1 3 2 15 10 1 6 5
132 8 4 14 2 18 6 6 6 3 8 16 4 12
140 7 1 kX ] 10 14 8 1 5 4 2 12 6 6
170 4 3 4 3 6 1 13 6 7 0 6 1 7
195 20 2 17 1 16 2 17 1 19 1 19 1 18
211 2 12 18 4 15 1 15 1 1 13 20 6 14
268 19 2 11 6 22 5 18 1 20 3 10 7 17
274 11 8 19 0] 17 2 21 2 21 2 23 6 19
283 21 2 23 0 23 0 19 4 18 5 21 2 23
379 1 2 6 3 9 6 16 13 16 13 1 2 3
393 14 4 8 2 11 1 8 2 10 0 4 6 10
402 9 2 13 2 7 4 11 0 6 5 13 2 11
517 16 5 24 3 24 3 2 19 12 9 17 4 21
Rank .665 .621 .800 .631 .396 772
Corr'n
MEDIUM
57 8 2 11 1 8 2 i0 0 9 1 12 2 10
102 2 0 1 1 2 0 5 3 3 1 1 1 2
104 5 1 3 3 5 1 6 0 6 0 10 4 6
121 13 6 7 0 6 1 7 (0] 4 3 9 2 7
198 12 ] 8 4 9 3 13 1 12 4] 13 1 12
237 1 3 4 0 7 3 2 2 5 1 7 3 4
242 14 0 14 0 14 0 14 0 14 0 14 0 14
247 4 1 5 2 3 0 3 Q 2 1 4 1 3
254 6 5 2 1 1 0 1 0 1 0 2 1 1
276 9 2 12 1 11 0 i2 1 11 0 8 3 11
289 11 3 9 1 13 5 8 0 7 1 5 3 8
291 10 1 10 1 10 1 9 0 8 1 11 2 9
292 7 6 13 0 12 1 11 2 13 0] 3 10 13
305 3 2 (¢] 1 4 1 4 1 10 5 6 1 5
Rank 747 .925 .881 .949 .921 .655
Corr'n
LARGE
91 5 1 5 1 6 2 4 0 2 2 2 2 4
154 1 2 2 1 2 1 2 1 6 3 4 1 3
168 6 O 6 (o] 3 3 3 3 4 2 6 0 6
306 2 0 1 1 1 1 1 i 3 1 5 3 2
323 3 2 4 3 S 4 5 4 1 0 1 (¢] 1
35¢ 4 1 3 2 4 1 6 1 5 0 3 2 S
Rank
Corr'n .614 543 129 . 300 .486 .529




Motor. Revenue ratio : Qutstanding Claims/Earned Premiums I. Table 2a
Company Rankings and Differences from Mean
1971 1972 1973 1974 1975 1976 Mean
SMALL Rank |Diff |Rank | Diff ” Rank |Diff ||Rank |Diff {|Rank {Diff [[Rank |Diff Y Rank
7 4 3 1 0 4 3 2 i 1 0 1 0 1
25 1 1 3 1 1 1 4 2 2 0 4 2 2
41 21 2 20 1 18 1 17 2 19 0 17 2 19
53 12 0 7 5 I 12 0 11 1 8 4 18 6 12
55 7 3 9 5 6 2 1 3 3 1 2 2 4
56 2 4 S 1 9 3 7 1 7 1 5 1 6
58 19 5 18 4 J 13 1 16 2 15 1 12 2 14
86 13 2 11 4 ! 11 4 13 2 20 5 22 7 15
108 3 2 2 3 3 2 14 9 5 0 6 1 5
115 20 0 21 1 21 1 18 2 14 6 13 7 20
122 8 5 4 1] 2 1 3 0 4 1 3 0 3
123 16 4] 23 i 22 0 23 1 22 0 21 1 22
126 14 7 6 1 1 2 6 1 8 2 8 1 7
140 10 1 12 1 15 4 S 6 12 1 14 3 11
i70 9 1 10 0 10 4] 10 0 11 1 9 1 10
195 18 2 15 1 17 1 19 3 17 1 16 0 16
211 17 4 17 4 16 3 12 1 10 3 11 2 13
268 22 1 22 1 23 0 22 1 23 0 23 0 23
274 23 5 16 2 14 4 20 2 18 0 19 1 i8
283 15 2 19 2 20 3 21 4 16 1 3 15 2 17
379 5 16 14 7 19 2 15 6 21 0 20 1 21
393 6 2 8 0 7 1 8 0 13 5 10 2 8
402 11 2 13 4 8 1 9 0 6 3 7 2 9
Rank .747 .898 .932 .880 .942 .919
Corr'n
MEDIUM
57 9 4 6 1 5 Y 5 1 5 0 5 0 5
102 2 4 2 4 2 4 7 1 7 1 8 2 6
104 3 1 3 1 3 1 3 1 4 2 3 1 2
121 13 0 13 0 12 1 11 2 10 3 9 4 13
198 10 0 5 5 9 1 13 3 12 2 13 3 10
237 7 1 4 4 8 0 8 0 »8 0 10 2 8
242 11 1 12 0 11 1 12 4] 13 1 11 1 12
247 5 2 8 5 6 3 4 1 1 2 1 2 3
254 1 4] 1 0 1 0 1 0 2 1 2 1 1
276 14 0 14 0 14 0 14 0 14 0 14 0 14
289 12 1 10 1 13 2 10 1 9 2 12 1 11
291 8 4 9 5 4 0 2 2 3 1 4 0 4
292 4 5 11 2 10 1 9 0 11 2 7 2 9
305 6 1 7 0 7 0 6 1 6 1 6 1 7
Rank .815 .749 .938 .952 .930 .897
Corr'n
: LARGE
91 2 0 4 2 5 3 4 2 2 0 2 0 2
154 3 0 3 0 3 0 1 2 S 2 4 1 3
168 5 1 6 0 4 2 5] 0 4 2 5 1 6
306 1 0 1 0 1 0 2 1 3 2 3 2 1
323 6 2 5 1 6 2 5 1 1 3 1 3 4
359 4 1 2 3 2 3 3 2 6 1 6 1 5
Rank .857 .714 .342 .629 .371 .486
Corr'n




¥otor. Revenue ratio : Outstanding Claims/Paid Claims I. Table 34
Company Rankings and Differences from Mean
1971 1972 1973 1974 1975 1876 Mean
SMALL Rank | Diff || Rank | Diff || Rank |Diff |{Rank |Diff ||Rank | Diff ||[Rank | Diff [|Rank
7 2 1 1 4] 2 1 1 0 1 0 1 0 1
25 1 2 4 1 4 1 5 2 2 1 S 2 3
41 18 1 18 1 19 0 21 2 19 0 19 0 1e
53 4 1 5 0] 10 5 4 1 7 2 10 5 5
55 6 2 10 6 5 1 3 1 4 ] 2 2 4
56 9 3 7 1 g 3 7 1 5 1 4 2 6
58 16 1 15 0] 11 4 16 1 17 2 12 3 15
86 15 5 20 0 21 1 20 0 20 [¢] 21 1 20
108 5 11 -2 14 3 13 18 2 22 6 16 ) 16
115 20 2 21 3 17 1 19 1 12 6 13 5 18
122 3 1 3 1 1 1 2 0 3 1 3 1 2
126 22 1 19 2 18 3 15 6 15 6 ) 12 21
140 8 1 8 1 16 7 8 1 10 1 18 9 g
170 13 3 13 3 8 2 13 3 14 4 8 2 10
195 14 1 9 4 14 1 17 4 16 3 15 2 13
211 17 5 16 4 13 1 11 1 11 1 6 6 12
268 19 3 22 0 22 0 22 0 21 1 22 0 22
274 21 4 11 6 15 2 14 3 18 1 20 3 17
283 11 0 14 3 12 1 12 1 9 2 14 3 11
379 10 4 17 3 20 6 10 4 8 6 17 3 14
393 7 0 6 1 6 1 6 1 13 6 11 4 7
402 12 4 12 4 7 1 9 1 6 2 7 1 8
Rani .843 .792 .816 .929 .877 .790
Corr'n
MEDIUM
57 14 5 9 0 12 3 7 2 7 2 11 2 9
102 6 7 5 8 8 5 13 0 14 1 14 1 13
104 5 2 6 3 4 1 3 0 2 1 3 0 3
121 11 0 13 2 6 5 9 2 12 1 9 2 11
198 10 2 12 4 10 2 12 4 8 0 7 1 8
237 8 4 10 2 13 1 11 1 13 1 10 2 12
242 2 2 3 1 1 3 5 1 5 1 4 0 4
247 4 1 7 2 5 0 4 1 1 4 2 3 5
254 3 1 1 1 2 0 2 0 4 2 5 3 2
276 13 1 14 0 14 0 14 0 10 4 12 2 14
289 9 1 2 8 11 1 10 0 11 1 13 3 10
291 12 6 8 2 3 3 6 0 3 3 8 2 6
282 1 0 4 3 7 6 1 0 6 5 1 0 1
305 7 0 11 4 9 2 8 1 9 2 6 1 7
Rank
Corr'n .712 .591 .728 .936 .831 .906
LARGE
91 2 0 3 1 6 4 3 1 1 1 3 1 2
154 5 0] 5 0 3 2 4 1 4 1 5 0 5
168 1 0 6 5 1 0 1 0 2 1 1 0 1
3086 4 2 4 2 5 1 6 0 5 1 4 2 6
323 6 3 2 1 4 1 2 1 3 0 2 1 3
359 3 1 1 3 2 2 5 1 6 2 6 2 4
Rank .600 - .143 .257 .814 771 671
Corr'n




Revenue ratio :

(Outstanding Claims +

Metor. -
Unearned Premiums)/Written Premiums Table 4A
Company Rankings and Differences from Mean.
1972 1973 1974
SMALL Rank Rank {Diff || Rank | Diff § Rank { Diff Diff |} Rank
7 6 5 2 1 1 0 1 0 0 1 0
25 2 1 6 3 Ib 5 2 8 5 0 4 1
41 21 3 20 2 17 1 16 2 1 17 1
53 10 1 7 2 11 2 10 1 3 13 4
55 7 3 11 7 9 5 3 1 0 2 2
56 4 1 3 2 10 5 6 1 3 5 0
58 18 3 19 4 16 1 15 0 2 14 1
86 5 2 1 6 3 4 2 5 5 20 13
108 16 4 4 8 4 8 14 2 5 18 6
115 19 1 22 2 20 0 18 2 6 15 5
122 8 6 5 3 2 0 ] 3 0 3 1
126 12 6 8 2 6 0 4 2 1 6 0
140 11 2 13 0 14 1 7 6 2 11 2
170 13 2 10 1 12 1 11 0 1 ﬂj 9 2
195 20 1 18 1 18 1 21 2 1 16 3
211 15 1 14 0 13 1 13 1 2 10 4
268 22 4] 21 1 22 0 22 0 0 22 (¢
274 17 0 15 2 15 2 20 3 0 19 2
283 14 2 16 0 19 3 19 3 2 12 4
379 1 20 17 4 21 0 17 4 0 21 0
393 3 5 9 1 7 1 9 1 3 7 1
402 9 1 12 2 8 2 12 2 1 8 2
Rank .866 " .907 .903 Jl
Corr'n
MEDIUM
57 7 3 5 1 5 1 4 0 5 1 4 ] 4
102 4 2 2 4 3 3 7 1 7 1 7 1 6
104 2 (4] 3 1 2 0 3 1 2 0 5 3 2
121 14 1 13 0 13 0 13 0) 13 0 10 3 13
198 8 1 6 3 9 (4] 12 3 11 2 13 4 9
237 6 2 4 4 7 1 8 0 8 0 8 0 8
242 11 1 12 0 11 1 11 1 9 3 9 3 12
247 5 0 9 4 1 6 1 5 0 1 4 1 4 5
254 1 4] 1 0 1 0 1 0 4 3 2 1 1
276 12 2 14 0 14 0 14 0 14 0 14 0 14
289 13 2 11 0 12 1 9 2 12 1 11 (0] 11
291 9 6 7 4 4 1 2 1 3 0 3 0 3
292 10 0 10 0 10 ¢] 10 0 10 0 12 2 10
305 3 4 8 1 8 1 6 1 6 i 6 1 7
Rank .833 .965 .958
Corr'n
LARGE
91 2 3 5 0 6 1 6 1 1 4 6 1 5
154 5 2 3 0 3 0 1 2 3 (0] 4 1 3
168 3 3 51 0 S 1 5 1 5 1 3 3 6
306 1 0 2 1 2 1 3 2 2 1 1 0 1
323 6 2 4 0 4 0 4 0 4 0 2 2 4
359 4 2 1 1 1 1 2 0 6 4 5 3 2
Rank .943 .886 714
Corr'n
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1. Introduction

1.1 This paper considers the use of the incurred loss ratios derived from

the Department of Trade (DOT) Annual Returns, as specified in S.1.1968
No. 1408. These loss ratios can be calculated from either the General Business
Revenue Accounts (Schedule 2, Part III;, or from the claims frequency and settlement
analyses (Schedule.B, Parts II and III). This paper considers both possibilities.

Consideration is also given to the difference between the original and subsequent

Consideration is also the diffe een the original and subseguen

estimates of incurred loss ratios.

1.2 An attempt has been made to measure the coefficients of correlation between
years of business and between classes of business. Separate results have

been prepared from the General Business Revenue Accounts and from the claims

frequency and settlement analyses. For the latter a distinction has been made between

the first Year of Account and the latest year of account, which allows for the benefit

of hindsight.

1.3 An attempt has also been made to measure the statistical variations between
one year and the next. The loss ratios of the latest cohort have been

expressed in terms of the number of starndard deviations from the observed past

average loss ratios. This approach may indicate, in terms of numbers of standard

deviations, the margin (or deficit) inherent in the current underwriting results.

It is alsc possible to express the free capital in terms of the number of standard

deviations of the observed past average loss ratios. Consequently, one can begin

to measure the number of times that the free capital covers the technical provisions,

including margins.

1.4 This paper is based on the past DOT Annual Returns of 11 major U.K. general
insurance companies. Consideration has been limited to up to 4 risk groups.
These were Motor, Property and Liability for the General Business Revenue Accounts.
The claims frequency and settlement eznalyses were restricted to Private cars, Fire,
Personal accident and Employers liability. In order to clarify matters (as well
as for ease of computation) the majority of this paper makes the unlikely assumption
of equal weights for each risk group. Nevertheless, it is hoped that this major
simplifying assumption may enable the reader to see the wood instead of the trees.

1.5 For reasons of confidentizlity the 11 general insurance companies have been
labelled A to XK. Although the DOT Annual Returns represent public

information, it was felt that the major simplifying assumption (of equal weights

for each risk group) may have distorted the apparent underwriting performance of

some companies. Furthermore, the Schedule 3 statistics are recorded gross of

reinsurance recoveries, which can sometimes disguise the true underwriting

performance and thereby give a misleading impression.



2. Data and Definitions

The data analysed for this paper was taken from the past DOT Annual Returms
for 11 major U.K. insurance companies.

2.1 This paper considers 3 separate measures of the loss ratio. In order

to avoid confusion this paper defines these 3 measures as "adjusted
incurred loss ratios", "unadjusted incurred loss ratios” and "Revenue Account
loss ratios". The terminology is defined in paragraphs 2.2 to 2.5.

2.2 The incurred loss ratio relates to a specific year of origin (year of

accident). The numerator is the claims incurred (including outstanding
claim estimates) in the specific year of origin. The denominator is the earned
premiums allocated to the year of origin. The earned premiums represent an
allocation of the written premiums to the period exposed to risk. The amounts
recorded on Schedule 3 are calculated gross of reinsurance recoveries.

2.3 The “adjusted incurred loss ratios" were based on the Schedule 3, Parts II

and III,U.K. Returns for years of origin 1972 to 1976 and for years of
account 1972 to 1977. The earned premiums were taken as Item A(c) of Schedule 3,
Part II, Form No. 100. The incurred losses were taken from Schedule 3, Part III,
Form No. 300, as revised up to the 1977 year of account. In other words, allowance
was made for claims payments up to the 1977 year of account and for outstanding
¢laims estimates at that date.

2.4 The "unadjusted incurred loss ratios" were based on the Schedule 3, Parts IT
and III, U.K. Returns for years of origin 1972 to 1977 and for years of

account 1972 to 1977. The incurred losses from Schedule 3, Part III, were taken

from the first year of account for each year of origin.

2.5 The "Revenue Account loss ratios" were based on Schedule 2, Part ITI, Returns
for years of account 1971 to 1976. The numerator is the claims for the

year of account, which were based on items 3, 11 and 18 of Schedule 2, Part III.

and, therefore, relates to a mix of years of origin. The denominator is the earned

premiums, which were largely based on items 1, 6 and 16 of Schedule 2, Part III.

For some companies the Revenue Account loss ratios referred to worldwide (rather

than U.K.) insurance business. In some cases the domestication of business for

some years of account has clearly distorted the reported Schedule 2 loss ratios.

Distortions have also arisen from changes in accounting policy from one year of

account to the next.

2.6 This paper also makes a number of references to coefficients of
correlation., These have been measured between the risk group under
consideration and the mean for all risk groups combined. The summary tables of
coefficients of correlation (i.e. Tables 4 to 9) were all based on the Data
Appendix (i.e. Tables 18 to 28). For example, consider the first item on Table 4.
This refers to the Company A adjusted incurred loss ratio coefficients of
correlation for 1972 incurred claims. The correlation coefficient of .986 has
been measured from the top part of Table 18, by considering the correlation
between the 4 separate 1972 incurred loss ratios (i.e. .72, .34, .56 and .77)
against the corresponding loss ratios for the mean of all years incurred
(i.e. .658, .483, .616 and .71l). The high correlation coefficient of ,986
indicates 2 high positive correlation between the 1972 incurred and the mean of
1972 to 1976 incurred adjusted incurred loss ratios for Company A.



3. Conclusions

3.1 The main conclusion was considered to be that the incurred loss ratios
derived from Schedule 3, Parts II and III, were more useful than those
derived from Schedule 2, Part III.

3.2 The incurred loss ratios from Schedule 3 varied widely between companies.
The smallest variations were for Private cars and Fire and the largest
were for Employers liability. The original estimates supplied for the first Year
of Account included margins or deficits, which were released in subsequent Years of
Account as the claim payments emerged., These releases have been measured with
the benefit of hindsight and may not have necessarily been deliberate; they were
probably influenced by anticipated future inflation rates, which perhaps did not
materialise.

3.3 Various schedules of coefficients of correlation were prepared. The
Schedule 3 incurred loss ratios of the 4 risk groups were highly positively
correlated between different cohort periods. The adjusted incurred loss ratios were
more highly correlated than the unadjusted incurred loss ratios (perhaps due to the
varying margins inherent in the unadjusted incurred loss ratios). The correlation
coefficients were high for some companies (e.g. Company C) and low for others

(e.g. Company I). The Schedule 2 correlation coefficients between accounting years
were not particularly close to those for Schedule 3 between cohort periods.

3.4 The Schedule 3 correlation coefficients between risk groups seemed to be
quite revealing. The adjusted incurred loss ratios for Private cars seemed

to be negatively correlated with the other risk groups. The correlations between

rigsk groups were considerably lower than the correlations between years of business.

The Schedule 2 correlation coefficients between risk groups seemed to be higher

than those for Schedule 3. The Revenue Account loss ratios for Motor were positively

correlated with the Property and Liability risk groups. It should be appreciated,

however, that the Schedule 3 Returns were mostly U.K. only and were a subset of the

Schedule 2 Returns, which were sometimes worldwide. The Motor risk group was

larger and had a wider spread of risks that the Private cars risk group.

3.5 Various attempts were made to measure the margin inherent in the unadjusted
incurred loss ratios, in terms of the number of stzndard deviations of the

mean. If one treated the overall loss ratios (with equal weights for each risk group)

as random varizbles then the margin seemed to be (on average) between 1 and 2

standard deviations of the mean overall loss ratios. The assumptions underlying

this simple approach were, however, considered to be somewhat unrealistic.

3.6 The next stage was to assume that the past adjusted incurred loss ratios
for each of the 4 risk groups each represented random variables. It was
again assumed that the 4 risk groups had equal weights. The standard deviations
of the overall loss ratios were calculated as the root mean square of standard
deviations of the 4 risk groups. The margin inherent in the unadjusted incurred
loss ratios appeared to be (on average) less than 1 standard deviation of the mean.

3.7 The final stage was to remove the major simplifying assumption of equal

weights for each risk group. The means and standard deviations were
weighted in accordance with the earned premiums for the cohort under consideration.
The standard deviations were calculated as the weighted root mean square of the 4
risk groups, the weights being the earned premiums for the latest cohort (for which
only wnadjusted results were available). In general the weighted mean incurred
loss ratios were slightly lower than the unweighted meen incurred loss ratios,
which was not unexpected. The weighted standard deviations were, however,
substantially lower than the unweighted standard deviations. This feature resulted
in the margin inherent in the weighted unadjusted incurred loss ratics being higher
(in terms of number of standard deviations) than for the unweighted case.

-3



4. Further developments and research

I+t is considered that one or two of the concepts underlying this paper may

be worth pursuing in the near future.

out below.

A brief description of these ideas is set

4.1 The Schedule 3 incurred loss ratio statistics could be extended to all risk
This would enable an overall view to be taken of the underwriting

groups.
results of the 1l companies.

It would be revealing to tabulate the average past

means and standard deviations of the loss ratios for all risk groups both in
isolation and aggregated.

4.2 The project could be extended to smaller general insurance companies. 1t
would be interesting to tabulate the means and standard deviations

according to the size range of the companies,

One would expect to find larger

variations with smaller companies and this may have solvency implications.

4.3 The concept of using incurred loss ratios to measure margins and variability
could be extended to outstanding claim provisions and perhaps earned

premium provisions.

In other words, one could try to guantify the margins inherent

in the technical provisions, both in monetary terms and in terms of numbers of

standard deviations.

The free capital could also be measured in similar terms.
mmanl A dliaem mamcmreen dha awdawmd dea 1rlad A

T c~nTleramasr masmoin {1nn1 mAd e manedna

o+
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covers likely variations in incurred loss ratios within the company. Perhaps this

could even lezd to a solvency criterion.

The aim might be to produce the following

kind of statement (using hypothetical figures) at regular intervals:-

(1)
(ii)
(iii)
(iv)

(v)
(vi)

Company's actual technical
provisions

Expected technical provisions
Standard deviation

Margin in technical provisions,

(1)=(i1)
Ccmpany's free capital

Total sovency margin,

(iv) + (v)

P Yumber of
Emillion standard deviations

55.7

46.4

5.1

9.3 1.8

23.2 4.6

32,5 6.4



Se Summary of Results

The main results of this paper have been presented via Tables 1 to 17
and the Data Appendix (Tables 18 to 28).

5.1 The detailed loss ratios for each of the 1l companies can be found in
the Data Appendix (Tables 18 to 28) at the end of this paper. Separate
tabulations have been prepared for the "adjusted incurred loss ratios", the
"unadjusted incurred loss ratios" and the "Revenue Account loss ratios". The
statistics calculated for each tabulation assume equal weights for each risk group.

5.2 The coefficients of correlation in the Data Appendix were measured between
the risk group under consideration and the mean for all risk groups

combined. For example, consider the adjusted incurred loss ratios part of Table 18.

Consider the correlation between the private cars risk group and the mean of the

4 risk groups; namely, between

.72 .67 .65 .64 .61
and .598 .628 .658 .600 .608

The coefficient of correlation is -.155, which indicates thait (for Company A)
private cars were negatively correlated with the mean of the 4 risk groups.

5.3 Table 1 summarises the average adjusted incurred loss ratios for cohorts

1972 to 1976. The Fire risk group seems to have attracted the lowest
loss ratios and Employers liability the highest. The overall coefficients of
variation between companies range from 8% for Private cars to 36% for Employers
liability.

5.4 Table 2 summarises the average unadjusted incurred loss ratios for cohorts

1972 to 1977. The Personal accident risk group seems to have attracted
the lowest loss ratios and Employers liability the highest. The overall coefficients
of variation between companies range from 8% for Private cars to 41% for Employers
liability. A comparison of Tables 1 and 2 indicates the extent of margins in
unadjusted incurred loss ratios (excluding the effect of the 1977 cohort).

5.5 Table 3 summarises Revenue Account loss ratios for years of account 1971

to 1976. These risk groups cover a higher volume of premium income and
a wider spread of risk than Tables 1 and 2, as well as involving a mix of cchort
periods and territories. The overall coefficients of variation between companies
range from 6% for Property to 19% for Liability.

5.6 Tables 4, 5 and 6 summarise the coefficients of correlation between years
of business for all 11 companies. Table 4 refers to the adjusted incurred
loss ratios and indicates high positive correlations, except perhaps for the 1976
cohort. Table 5 refers to the unadjusted incurred loss ratios. These do not seem
to be as highly correlated as in Table 4. Table 6 refers to the Revenue Account
loss ratios. These indicate high positive correlations, except perhaps for the
1976 year of account. In fact, 1976 appears to have the lowest correlations in each
of Tables 4, 5 and 6.

5.7 Tables 7, 8 and 9 summarise the coefficients of correlation beitween
classes of business for all 11 companies. Table 7 refers to the adjusted
incurred loss ratios. This indicates that Private cars are negatively correlated
with the mean of Private cars, Fire, Personal accident and Employers liability.
In general, the correlations were not as high between classes as between years of
business (see Table 4). The standard deviations of the 11 samples were higher than
for Table 4. Table 8 refers to the unadjusted incurred loss ratios. These
correlations were also not as high as between years of business (see Table 5).
Table 9 refers to the Revenue Account loss ratios. These correlations between
classes of business were in general only slightly lower than between years of
business (see Table 6).
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5.8 Table 10 attempts to measure the margin in the average loss ratios for the

unadjusted 1976 cohort. The base used was the adjusted 1972 to 1975
incurred loss ratios. The mean adjusted loss ratios for the 1972 to 1975 cohorts
were taken to be random variables. This assumption was considered to be unrealistic,
in view of the observed heterogeneity between the 4 risk groups.

5.9 Table 11 attempts to measure the margin in the average loss ratios for the
unadjusted 1977 cohort. The base used was the adjusted 1972 %o 1976
incurred loss ratios. Similar remarks apply as for Table 10.

5.10 Table 12 attempts to refine the calculation of the standard deviations of
incurred loss ratios., It is still assumed that each risk attracts equal
weight, The standard deviations are calculated as the root mean sauare of the 4
samples for each company. This approach might be interpreted as reflecting the
additivity of variances, together with the assumed equal weights for each risk group.

5.11 Tables 13 and 14 are similar to Tables 10 and 11, but also make use of
the standard deviations from Table 12. The underlying assumptions were
considered to be more realistic than for Tables 10 and 11. The margin in the

incurred loss ratios for the latest unadjusted cohort appeared to be less than one
standard deviation from the mean of the past adjusted incurred loss ratios.

Shvales &l LiaST T laa Ve  Va

5.12 Table 15 summarises the 1976 and 1977 earned premium distributions for

all 11 companies., Company D seems to concentrate on Private cars and
Company G on Fire. Company H seems to have devoted its attention towards Employers
liability.

5.13 Tables 16 and 17 are similar to Tables 13 and 14, but also make use of

the earned premium distributions from Table 15. The resulting approach
was considered to be the most realistic in determining the margins inherent in the
overall unadjusted incurred loss ratios,

5.14 The Data Appendix consists of Tables 18 to 28, which contain the detailed
loss ratios for each of the 11 companies. The statistics calculated for

each tabulation assume equal weights for each risk group. In practice, however,

this assumption is not satisfied (as can be seen from Table 15). Nevertheless,

it is hoped that this major simplifying assumption may facilitate inter company

comparisouns.

GCO/JKJ
4tk July, 1975.



TABLE 1

Adjusted incurred loss ratios (mean of 1972 to 1976)

Private : Personal Employers Average
Company cars Fire accident liability result
A .658 .483% .616_ 711 .617
B 676 534 .452 1.764 .857
C .590 .516 437 .864 .602
D 673 .543 .524 .868 .652
E .653% .511 «493 .885 .636
F .615 .502 -433 <743 573
G .684 499 .624 .820 .657
H 613 .576 .693 .846 .682
I .563 .484 .550 .602 .550
J 544 474 .456 .618 523
K .682 «397 .8%9 1.025 736
Mean .632 .502 .556 .886 644
Standard deviation .050 .046 127 .316 .135
Coefficient of variation .079 .091 .229 357 .189
Notes
1. The above table summarises the column "mean'" from Tables 18 to 28
for all 11 companies. The "average result" is the arithmetic mean
of the 4 risk groups.
2. Allowance has been made for claim payments up to the 1877 Year of

Account and outstanding claims estimates at that date.




TABLE 2

Unadjusted incurred loss ratios (mean of 1972 to 1977)

Private . Personal  Employers Average
Company cars Fire accident liability result
A 675 .580 611 L7111 644
B <755 .548 .491 1.835 .907
C 674 .597 . 440 1.092 .701
D 724 .645 .550 .871 .698
E 665 .640 464 .930 LET5
F .623 .546 .434 .608 .553
G .663 .543 .592 669 617
H .650 646 669 .813 .695
I .592 .581 .550 571 .574
J .583 .512 .469 .607 .543%
X .648 467 . 753 .860 682
Mean .659 573 . 548 .870 .663%
Standard deviation .051 057 .102 .358 .142
Coefficient of variation JOT7 .100 .186 411 .194
Notes
1. The above table summarises the column "mean" from Tables 18 to 28
for all 11 companies. The "average result'" is the arithmetic mean
of the 4 risk groups.
2. The above results were based on the original estimates submitted

via the Schedule 3 Retumns.




TABLE

Revenue account loss ratios (mean of 1971 to 1976)

s g e Average
Company Motor Property Liability result
A . 760 .518 .730 .669
B LT17 .553 .813 .694
C .683 .527 .790 667
D . 708 .600 .T65 .691
B .765 557 .818 . 713
" 72N [ =41~ T70 f4yd~
< e [ IV . s A LA N
G .780 .500 .705 .662
H . 700 .535 1.198 .811
I .687 .528 617 611
J .607 .490 . 722 .606
X .780 .500 . T47 676
Mean .720 .530 .789 .680
Standard deviation .052 .031 .147 077
Coefficient of wvariation 072 .059 .186 .106
Notes
1. The above table summarises the column "mean" from Tables 18 to 28
for all 11 companies, The "average result" is the arithmetic mean
of the 3 risk groups.
2. The above results were based on the Schedule 2, Part III ZReturms.




TABLE 4

Correlation coefficients between years of business

Adjusted incurred loss ratios

1972 1973 1974 1975 1976
Company incurred incurred incurred incurred incurred

A .986 .913 .635 -993 261

B .989 .998 997 .900 .562

c .923 .988 .980 .999 .984

D 947 .879 .921 .958 .982

E 955 .992 .991 .992 947

¥ .890 .962 .966 .976 .338

G .998 .919 .964 .548 .184

5 977 1955 -993 .864 469

I .945 .943 .238 .196 .802

J .984 .812 .970 .934 .213

X .825 735 .914 .815 .519

Mean .947 .918 .870 .834 .569

Standard deviation .052 .082 .233 . 248 .312

Notes

1. The above table summarises the row '"coefficient of correlation" from

Tables 18 to 28 for all 11 companies. The correlzations were measured
against the mean for cohorts 1972 to 1976.
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Correlation coefficients between yvears of business

Unadjusted incurred loss ratios

1972 1973 1974 1975 1976 1977
Company incurred incurred incurred incurred incurred incurred

A .869 664 .678 .988 - .287 .T713

B .994 .996 .993 877 .934 .887

C .972 .991 .986 .996 1.000 971

D .943 .981 .706 .953 .980 .968

E 971 .999 .992 .969 .980 .995

P 174 .967 . 940 .929 .522 .967

G .108 .856 .658 .999 - 018 .543

H .983% .881 .93%5 L611 .509 .906

I .201 025 .541 - .891 .154 760

J .921 .768 .890 .996 274 .933

X .542 .485 . 809 .807 .895 .570

Mean .753 .78% .830 . T49 . 540 .838

Standard deviation . 324 . 300 .160 .556 .458 .165

Notes

1. The above table summarises the row “"coefficients of correlation' from

Tables 18 to 28 for all 11 companies.

against the mean for cohorts 1972 to 1977.

The correlations were measured




Tables

18 to 28 for =211 11 companies.
against the mean for Years of Account 1971 to 1976.

TABLE 6
Correlation coefficients between vears of business
Revenue Account loss ratios
1971 1972 1973 1974 1975 1976
Company account account account account account account
A .970 .999 .967 .990 . 999 .840
B .894 .999 .998 .947 446 .965
C .998 .993% 1.000 .992 .953 .083
D . 940 .986 .998 .880 .984 .940
E .801 .963% 954 .995 .736 .987
F 1.000 .993 967 .564 .931 .688
G 1.000 1.000 .828 .790 .998 .118
H .288 - .559 1.000 .995 .990 971
I .987 .986 .917 . 726 .B869 .898
J <999 .999 1.000 .869 .962 - .448
K .996 .994 975 .964 1.000 .108
Mean .961 .850 .964 .219 .897 .559
Standard deviation .063 468 .052 .092 <169 .501
Notes
1. The above table summarises the row "coefficients of correlation" from

The correlations were measured




Correlation coefficients between classes of business

Adjusted incurred loss ratios

Company e Fire aeoident  Lisbeaisy

A - .155 .919 - .122 172

B - 692 .140 - .035 .938

c .091 .945 .013 .848

D - .526 .763 .964 .889

E .051 .93%2 .653 .949

F . 248 674 446 - .013

G - .211 L2467 - .093 .694

B - .224 .266 .500 .923

I - 444 .980 .360 .804

J - .472 .883 . 783 .646

K .816 .396 .823 - .296
Mean - 138 .644 +390 .596
tandard deviation .427 .358 .397 436

Notes

1.

The above table summarises the column "coefficient of correlzation
The correlations were

from Tables 18 to 28 for all 11 companies,

mezsured against the mean for 211 risk groups.
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TABLE 8

Correlation coefficients between classes of business

Unadjusted incurred loss ratios

Private . Personal Employers
Company cars Firs accident Liability
A .138 .656 .263% .518
B - 345 .087 .551 .994
C - .368 .584 .346 .895
D 434 T73 877 .833
E 5;26 .936 . 643 .951
P .332 817 .291 662
G .170 . 747 744 .590
H .208 .923% .280 .629
I - .660 .887 .685 .186
J .566 .969 .944 .723
X . 730 .091 .766 .628
Mean .121 .679 .581 .692
Standard deviation .423% 315 .250 . 229
Notes
1. The above table summarises the column "coefficient of correlation"

for a1l 11 companies. The correlations were measured against the
mean for all risk groups.




ABLE

3

Correlation coefficient between classes of business

Revenue Account loss ratios

Company Motor Property Lizbility
A .922 .561 .982
B .963 .487 .845
C .992 .943 .988
D 947 .851 971
E .850 .605 .976
F 103 .262 .854
G 877 .954 .990
H .014 .320 .976
I .288 .897 401
J .838 - .055 .638
X .946 .601 . 724
Mean . 704 .584 .850
Standard deviation . 373 .321 .191
Notes
1. The above table summarises the column '"coefficient of correlation”

for all 11 companies. The correlations were measured against the
mean for all risk groups.
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TABLE 10

Margin in average loss ratios for the 1976 cohoxrt

Based on adjusted 1972 to 1975 incurred loss ratios

Company Mean ofsgean Mean Margin
g 1972-1975 1972-1975 1976 (no. of SD's)
A .621 .028 .645 .9
B .878 .191 .708 - .9
c .596 .039 .698 2.6
D .641 .086 <7135 1.1
E .619 .012 723 8.7
F .565 .041 .603 .9
G .658 .048 673 .3
1 .681 041 « 745 1.6
I .547 .053 .605 1.1
J .510 .034 .613 3.0
K . 704 .063 <710 .1
Mean of x .63 .058 .678 1.8
SD of x 2.5
Mean of |x| 1.9
SD of x| 2.4
Notes
1. The "SD of mean 1972-1975" was based on the row "mean" for adjusted
cohorts 1972 to 1975 in Tables 18 to 28. The "mean 1976" refers to

the unadjusted 1976 incurred mean.

2. The "margin (no. of SD's)" is given by

"Mean 1976" less "Mean 1972-1975"

"SD of mean 1972-1975"
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TABLE 11

Margin in average loss ratios for the 1977 cohort

Based on adjusted 1972 to 1976 incurred loss ratios

sD .
Company woTeie SEEeEmR g% (ro. of ')
A .617 .025 .665 1.9
B .857 172 . 745 - .7
C .602 .036 .673 2.0
D .652 .078 .720 .9
E .636 .040 .728 2.3
F .573 .040 .580 .2
G .657 .042 .703 1.1
H .682 .036 .718 1.0
I .550 .046 .545 - .1
J .523 .041 .578 1.3
X . 736 .091 .840 1.1
Mean of x 644 .059 .681 1.0
SD of x 0.9
Mean of |=x| 1.1
SD of =i 0.7
Notes
1. The "SD of mean 1972-1976" was based on the row "mean" for adjusted
cohorts 1972 to 1976 in Tables 18 to 28. The "mean 1977" refers to

the unadjusted 1977 incurred mean.

2. The "margin (no. of SD's)" is given by

"Mean 1977" less "Mean 1972-1976"

"SD of mean 1972-1975"




TABLE 12

Standard deviations of adjusted incurred loss ratios

comany | TS mze  Tomeml Bmlomr | o ovemu
mean (equal weights)
% % % % % %

1972 to 1975
A 3.6 12.7 1.8 1.3 2.8 6.7
B 2.9 9.2 3.1 76.6 19.1 38.7
C 1.7 7.3 3.3 10.8 3.9 6.8
D 1.3 11.0 9.6 19.8 8.6 12.3
E 4,1 5.8 2.4 2.9 1.2 4.0
F 4.9 8.2 6.7 9.4 4.1 7.5
G 4.5 7.8 8.3 18,9 4.8 11.3
H 1.8 2.9 6.9 5.5 4.1 6.1
I 1.0 13.4 3.9 9.4 5.3 8.4
J 3.3 6.0 4.7 6.8 3.4 5.4
X 1.7 7.7 24.1 23.1 £.3 17.2

1972 to 1976
A 3.9 9.7 7.6 8.0 2.5 7.6
B 5.2 20.6 3.0 72.6 17.2 37.9
c 3.9 6.0 2.7 8.3 3.6 5.6
D 0.7 9.4 8.1 15.6 7.8 10.0
) 3.2 8.6 2.4 4.7 4.0 5.2
F 3.7 16.3 5.7 8.9 4.0 9.%¢
G 3.8 10.2 6.4 16.5 4.2 10.4
H 1.5 9.7 7.9 7.3 3.6 7.2
I 1.7 10.4 3.3 7.2 4.6 6.6
J 3.0 10.5 4.1 5.4 4.1 6.4
K 3.9 6.0 41.2 22.6 9.1 2%.8

Notes

1. The "SD overall (equal weights)" is based on the 4 risk groups and

assume they have equal weight. The formula is

(£)"
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TABLE 13

Margin in average loss ratios for the 1976 cohort

Based on adjusted 13972 to 1975 incurred loss ratios

SD overall

Company 19%3?97 5 eq‘i‘;}mi’ig%t s) If;?? (nor.qa:;%nslnv 5)
A .621 067 .645 .4
B .878 387 . 708 - 4
C .596 .068 .698 1.5
D 641 .123 .735 .8
E .619 .040 .723% 2.6
¥ .565 .075 .603 .5
G .658 113 673 .1
H .681 061 + 745 1.0
I 547 .084 .605 .7
J .510 .054 .613 1.9
X . 704 .172 . 710 .03
Mean of x .638 .113 .678 0.8
SD of x 0.9
Mean of |x| 0.9
SD of x| 0.8
Notes

1.

The above table was based on Tables 10 and 12.
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TABLE 1

Margin in

lares verage loss ratios

=4 Ty

s s
Based on adjusted 1972 to 1976 incurred loss ratics

Company Mean (eqxsliloz:i;lxis) Mean Margin .
1972-1976 1972-1976 1977 (no. of SD's)
A 617 .076 .665 .6
B .857 379 . 745 - 3
c .602 .056 673 1.3
D .652 .100 .720 .7
B .636 .053% .728 1.7
F 573 .099 .580 .1
G .657 .104 . 703 o4
H .682 L0753 .718 .5
I .550 .066 .545 - .1
J .523 064 .578 .9
K .736 .238 .840 .4
Mean of x .644 .119 .681 0.6
SD of x 0.6
Mean of |x| 0.6
SD of |x| 0.5
Notes
1. The above table was based on Tables 11 and 12.
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TABLE

o)

Earned premiums distribution for 1976 and 1977

Private Pipe Personal Employers Overall.
cars accident liability
% % % % %
1976 earned premiums
A 37.2 48.3 7.9 6.6 100
B 33.3 48.5 5.6 12.6 100
C 33.9 52.5 7.2 6.4 100
D 64.3 28.0 3.1 4.6 : 100
B 45.4 42.0 1.8 6.8 100
¥ 19.0 67.8 8.2 5.0 100
G 20,8 68.5 2.5 8.2 100
H 30.8 38.3 1.1 29.8 100
I 56.7 34.9 4.7 3.7 100
J 55.4 41.4 1.1 2.1 100
K 39.6 50.7 2.1 7.6 100
1977 earned premiums
A 36.6 47.4 9.9 6.1 100
B 34.8 50.1 5.4 9.7 100
c 37.4 50.2 6.3 6.1 100
D 63.7 27.5 3.4 5.5 100
E 48.3 41.8 1.4 8.5 100
F 18.3 67.5 8.5 5.7 100
G 17.4 70.0 4.9 7.7 100
H 33.4 35.8 1.5 29.2 100
I 53.8 37.4 4.8 4.0 100
J 52.2 44.7 1.0 2.1 100
K 41,1 48.1 2.9 7.9 100
Notes
1. The zbove table was based on Schedule 3, Part II, of the DOT Annual

Returns for 1976 and 1277.
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TABLE 16

Based on weighted 1972 to 1975 incurred loss ratios

Weighted Weighted Weighted Margin
romey 19Too1975  1972-1975 1575 (no. of SD's)
A 577 .063 .622 .7
B . 704 .107 .678 - .2
C .549 .039 .641 2.4
D .635 .033% .720 2.6
E .588 .032 .706 3.7
¥ .480 .057 .T39 4.5
G 542 .056 .696 2.8
H .655 .031 .760 3.4
I .535 .047 611 1.6
J .500 .031 .630 4.2
X .562 .044 .580 .4
Mean of x .575 .049 671 2.4
SD of x 1.6
Mean of x| 2.4
SD of x| 1.5
Notes
1. The above table is similar to Table 13 but also allows for the
1976 earned premiums from Table 15.
2. The "weighted mean 1972-1975" was based on the weighted adjusted

cohorts 1972 to 19795, the weights being the 1976 earned premiums.
The "weighted SD 1972-1975" was based on the weighted formula

(s_gwxf) e
= v ,

the weights being the 1976 earnmed premiums. The "weighted mean 1976"
refers to the unadjusted 1976 incurred mean, the weights being the
1976 earned premiums.

)
[\
N
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TABLE 1

Margin in weighted overall loss ratios for the 1977 cohort
Based on weighted 1972 to 1976 incurred loss ratios

Weighted Weighted Weighted Margin
Company . Mean SD Mean (no. of SD's)
972-1976 1972-1976 1977
A 574 .049 627 1.1
B .698 .126 .735 .3
C .560 .034 .655 2.8
D .644 .028 .762 4.2
E .611 .039 .732 3.1
F .531 .110 .558 .2
G .562 .073 637 1.0
H . 668 .041 .738 1.7
I .534 .040 .592 1.5
J .513 .049 .591 1.6
K -5T7 .039 .578 .03
Mean of x . 588 .057 .655 1.6
SD of x 1.3
Mean of }x| 1.6
SD of |xi 1.3
Notes
1. The above table is similar to Table 14 but also allows for the 1977
earned premiums from Table 15,
2. The "weighted mean 1972-1976" was based on the weighted adjusted

cohorts 1972 to 1976, the weights being the 1977 earned premiums.
The "weighted SD 1972-1976" was based on the weighted formula

1
S (x)?) *®
&V ’
the weights being the 1977 earned premiums. The "weighted mean 1577T"

refers to the unadjusted 1977 incurred mezan, the weights being the
1977 eaxmed premiums.
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Summerv of loss ratios for Comvanv 4

Daza Appendix

Adjusted 1972 1973 1974 1975 1976 Mean Standara  Cosfflcieat Goetficient
incurred loss ratios inc. inc. ine. inc. ine, deviation variation correlation
Private cars .72 .67 .65 .64 .61 .658 .039 .060 - .15
Fire .34 .53 .63 <42 +50 .483 .097 .201 .919
Personal accident .56 .57 .60 .59 17 616 076 123 - 122
Employers liability 77 .74 .75 .75 .55 L7111 .080 .113 172
Mean .598 .628 .658 600 .608 617 025 .04 1.000
Standard deviation .194 .095 .065 137 117 .097
Coefficient of variation 324 <152 .099 .229 .193 .158
Coefficient of correlation .986 913  .639 .993 .261 1.000
U s
Unadjusted 1972 1975 1974 1975 1976 1977 | .. Standara  Oo®fileient  Coefflcient
incurred loss ratios ine. inc. inc. ine. inec, ine. deviation variation correlation
Private cars .68 .67 .71 .70 .64 64 .675 .027 .042 .138
Fire .49 .63 .69 .48 .59 .59 .580 .075% .130 .656
Personal accident .56 54 .58 .55 .76 .69 .611 .081 133 .263
Employers liability .63 .68 17 .86 .59 .74 LT11 .091 .128 518
Mean .590 .630 .68g .648 .645 .665 .644 033 052 1,000
Standard deviation 083,064 079 .169 .08C  .065 060
Coefficient of variation .140 101 .115 .260 .124 .0917 .092
Coefficient of correlation 869 664 .678 .988 -.287 .713 1.000
e e e e —————
Revenue Account 1971 1972 19735 1974 1975 1976 Moan Stendard Goefficient Coefflcient
loss ratios a/c. c. a/c. a/c. c. c. deviation variation correlation
Motor .76 .76 .15 .8% 77 67 760 057 075 .922
Property .48 .51 .53 .56 .50 .53 .518 .028 .054 .561
Liability .66 T4 .79 .86 5 .58 .T30 .Q98 135 .982
Mean 633 670 .650 .757 .673 .593 669 .055 .083 1.000
Standzrd deviation 142,139,140 ,170  .150 .OT1 .132
Coefficient of variation 224 207 .203 .225 .224 .120 .197
Coefficient of correlation .970 .999 967 .990 .999 .840 1.000
Notes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Ammual Returns and allow for claim payments up to the 1977 Year of Account and for outstanding
claims estimates at that date. The "unadjusted incurred loss ratios'" are based on the criginal
estimates. The Revenue Account loss ratios were based on Schedule 2, Part III, of the DOT
Annual Returns,
2. The above table assumes that the company is writing an equal volume of premium income

(i.e. earned premiums) for each risk group for each cohort.
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TARLE 19

Summary of loss ratios for Company B

Data Avpendix

Adjusted 1972 1973 1974 1975 1976 Mo Standara  Coefficient C"es"i.“ie“
incurred loss ratios ine. ine. inec. inc. inec. an deviation o3 N
variation correlation
Private cars .67 .61 .64 .70 .76 676 .052 077 - .692
Fire .31 .46 .53 .45 .92 .534 .206 .286 - 140
Personal accident .48 .41 .46 .43 .49 .452 .030 .066 - .035
Employers liability 1.99 2.40 2.61 .89 .93 1.764 726 412 .938
Mean .863 970 1.060 .618 .T75 .857 172 .200 1.000
Standard deviation . 766 .957 1.0%6 .21 .205 612
Coefficient of variation .888 .987 977  .355  .265 714
Coefficient of correlation .989 .998 .997 .900 .562 1,000
Unadjusted 1972 1973 1974 1975 1976 1977 | .. Standara  COSfflcient  Coefffcient
incurred loss ratios ine. inc, inc. inc. inc. inc. deviation variation correlation
Private cars .14 .74 .72 .71 .78 .84 <755 .045 .059 - 345
Fire .38 .58 .64 .51 54 .63 .548 .087 .160 .087
Personal accident .54 .47 .53 .45 .49 .46 .491 .033 067 .551
Exployers liability 2.43 3.02 2.66 .83 1,02 1.0% 1.835 .888 .484 994
Mean 1.023 1.203 1.138 .625 ,708 .745 .907 .245 .270 1,000
Standard deviation 950 1.217 1.018 .176 .244 .256 .629
Coefficient of variation .928 1,011 895,282 .,344 .344 693
Coefficient of correlation .994 .996 .993 877 .9%4 .887 1.000
Revenue Account 1971 1972 1973 1974 1975 1976 Mean Stendard Coefi;cient Coefiicient
loss ratios e, c. c. c. c. c. deviation variation correiation
Motor .74 7 .78 .77 41 .83 <717 .153 .213 .963
Property 54 .54 .52 .59 .52 .61 «553 .038 .068 487
Liability .72 .88 .97 .78 67 .86 .813 111 .136 .845
Mean .667 .730 157 W713 .533 ,767 .694 .087 .125 1.000
Standard deviation .110 173 .226 L1070 L1310 137 .131
Coefficient ¢f varietion 165 .238 .298 L1500 ,245  .178 .189
Coefficient of correlation .894 .999 .998 .947 .446 965 1.000
Notes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Annual Returms and allow for claim payments up to the 1977 Year of Account and for outstanding
claims estimates at that date. The "unadjusted incurred loss ratios" are based on the original
estimates. The Revenue Account loss rztiocs were based on Schedule 2, Part III, of the DOT
Arnnual Returms.
2. The above table assumes thet the company is writing an equal volume of premium income

(i.e. earned premiums) for each risk group for each cohort.




Summary of loss ratios for Company C

Data Arpendix

Adjusted 1972 1973 1974 1375 1976 Vean Standara ~ Ooeffloiemt  Coefficient
incurred loss ratios inc. ine. ine. inc. ine. deviation ; .
variation correlation
Private cars .59 .57 .55 .58 66 .590 .039 .0€5 .091
Fire .41 .56 .57 .50 .54 .516 .060 117 .945
Personal accident .44 .48 .41 W41 .V .437 027 L061 .013
Expleyers liability 1 .87 .94 .94 .86 864 .083 .096 .848
Mean .528 .620  .618  .608  .625 .602 .036 .060 1.000
Standard deviation 139 171 .226 .232 .181 .186
Coefficient of variation .259 277 J366 .382 .28B9 308
Cocefficient of correlation .52% .988 .980 .999 .984 1.000
Unadjusted 3972 1973 1974 1975 1976 1977 | . Standarg  Co°filetent  Coeificlient
incurred loss ratios inc. inc. inec. inc. inc. ine. deviation variation correlation
ivata care 70 a7 £% &4 &8 70 AT4 022 047 - 248
Private cars .70 &7 .3 .54 .68 .72 L74 .032 047 .368
Fire .49 .65 .65 .61 .59 .60 .597 .052 .087 .584
Personal accident .46 .49 .40 .41 .43 .46 .440 .030 .089 .346
Ermployers liability 1.02 1.26  1.06 1l.22 1.09 .91 1.092 .119 109 .895
Mean .668 .768 .685 . 720 .698 .673 .701 .037 .053 1.000
Standard deviation .258 .338 275 +349 ..281 .191 .278
Coefficient of variation .386 LA40  L401 484 .403 ,283 .397
Coefficient of correlation .972 .991 .986 .996 1.000 971 1.000
Revemue Account 1971 1972 1973 1974 1975 1976 Moo Standara  Coefficiest  Coefficient
loss ratios c. afe. c. c. c. afc. deviation varistion correlation
Motor .73 T3 .76 . T7 .82 .29 .683% .196 .286 .992
Property .53 .52 .52 .62 .60 .37 527 .088 167 .943
Liability .84 .82 .91 .93 .85 .39 . 790 .200 .254 .988
Mean .700  .690 <730 73 757 .350 .667 .158 .237 1.000
Standard deviatiocn .157 154 197 155 .137 .053 132
Coefficient of variation 225,223 .269 201 .180 .151 .198
Coefficient of correlation .998 .993 1.000 .992 953 .083 1.000
Netes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Annual Returms and allow for c¢laim payments up to the 1977 Year of Account and for outstancing
claims estimates at that date, The "unadjusted incurred loss ratios" are based on the original
estimates, The Revenue Account loss ratios were based on Schedule 2, Part III, of the DOT
Ammeal Returms.
2. The above table assumes that the company is writing an equal volume of premium income

(i.e. earned premiums) for each zisk group for each cohort.
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TABLE 21

Summary of loss ratios for Company D

Data Appendix

Adjusted 1972 1973 1974 1975 1976 Mean Standard Coeff;':cient Coefrii.cient
incurred loss ratios ine. inec. inc. ine. ine. deviation ot ¢ s
variation correlation
Private cars .69 BT .66 .67 67 673 .007 .011 - 526
Fire .43 .45 67 .55 .61 .543 094 .173 763
Personal accident .41 o 44 .58 .60 .58 .524 .081 .155 .964
Employers liability .78 .68 .83 1.14 .91 .868 .156 .180 .889
Mean .578 .560 .685 .740 .693 .652 .078 .120 1.000
Standard deviation .186 133 .105 271 .150 .158
Coefficient of variation 2321 ;237 .153  .366 .216 .243
Coefficient of correiation .947 .879 .921 .958 .982 1.000
Unad justed 1972 1975 1974 1975 1976 1977 | Stangarg ~ Coefficient  Coefficient
incurred less ratios ine. inec, ine. ine. inc, ine. €80 geviation ° ° :
variation correlation
Private cars .70 .69 .69 .74 .72 .81 .724 .040 .055 434
Fire .53 .56 .79 .65 .70 .65 .645 .087 135 773
Personzl accident .50 .46 .63 62 .57 .53 .550 063 114 .877
Employers liability .76 .78 .81 1.04 .95 .89 .871 .097 112 .833
Mean 623,623  .730  .763  .735 .70 .698 L061 .087 1.000
Standéard deviation 127 L1410 .085 L1352  ,158 .16 136
Coefficient of variation .204 .226 .116 252 .215 .224 .195
Coefficient of correlation .943 .981 .706 .953 .980 .968 1,000
Revenue Account 1971 1972 1973 1974 1975 1976 yeay Stamdera  Coefficient  Goefficient
loss ratios c. c. a/e. ce c. a/e. deviation | .iiion correlation
Motor .69 .67 .69 .72 .80 .68 .708 .048 .068 .547
Property .56 54 .54 .69 .66 .61 .600 .064 .107 .851
Liability .69 .70 .75 .83 .94 .68 .765 .102 .133 971
Mean L647  .63T  .660 . T4T  .800  .657 .691 .066 .096 1.000
Standard deviation 075 .08 ,108 .074 .140 .040 .084
Coefficient of variation 116 .134 ,164  .099  .175  .062 121
Coefficient of correlation .940 .986 .998 .880 .984 .940 1.000
Notes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Anvmuzl Returns and allow for claim payments up to the 1977 Year of Account and for outstanding
claims estimates at that date. The "unadjusted incurred loss ratios" are based an the original
estimates. The Reverme Account loss ratios were based on Schedule 2, Part III, of the DOT
Anmual Returns.
2. The above table assumes that the company is writing an equal volume of premium income

(i.e. earned premiums) for each risk group for each cohort.
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Supzarv of loss ratios for Companv E

Tata Appendix

Adjusted 1972 1973 1974 1975 1976 Mean Standara ~ Coefficient  Coefilcient
incurred loss ratios ine. inc. inec. ine. ine. deviation oL . ° .
variation correlation
Privete cars 71 .62 .63 .64 67 .653 032 .049 .051
Pire .40 .49 .54 A7 .66 .511 .086 .169 .932
Personal accident .46 .51 47 .50 .52 <493 024 .049 .653
Erployers liability .86 .90 .87 .83 .97 .885 .047 .053 .949
Mean .608  .630 .628 .610 . 705 .636 040 .063 1.000
tandard deviation .215 .189 .174  .164  .189 .181
Coefficient of variation .354 .300  .278 .269  .269 .285
Coefficient of correlation .955 .992 .991 .992 .947 1.000
o — —
Unadjusted 1972 1973 1974 1975 1976 1977 | ... Standard Goefficient Coefficlient
incurred loss ratios ine. inc. inc, inec. ine. inec. deviation variation correlation
Private cars .69 .65 .64 .66 .65 .70 .665 .020 .030 126
Fire .54 .63 66 .56 .13 .72 .640 .073 L113 .936
Personal accident .43 .48 .49 A4 .48 .47 464 .021 .046 .643
Employers 1liability .92 .85 .96 719 1.03 0 1.02 .930 .088 .09% .951
Mean 645 .653 .688  .613 .723% .728 .675 .046 .068 1.000
Standard deviation .212 .152 ,197  .149 .230 .226 .192
Coefficient of variation .329 233 .286 .242 .318 310 .285
Coefficient of correlation 971 .999 .992 .99 .980 .995 1.000
Revenue Account 1971 1972 1973 1974 1975 1976 Mean Standaxd Coefﬁifcient Coefﬁ:'i:cient
loss ratios a/e. afe. afe. afc. c. c. deviation .U, correlation
Motor i .88 .75 .73 .13 T3 .765 059 077 .850
Property .54 .60 .52 .56 .52 .60 557 .037 .066 .605
Liability b7 1.1 .96 .75 .62 .80 .818 .185 .226 .976
Mean .660 .863  .743 ,680 .623 .70 713 .084 .118 1.000
Standard deviation 115 .25 .220  ,104 L1055 .101 138
Coefficient of variation A75 0 .2%6 L2960 154 L1699 143 .193
Coefficient of correlation .801 .963% .954  .995 136 .987 1.000
Notes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Anmual Returns and zllow for claim payments up to the 1977 Year of Account and for outstaniing
claims estimates at that date. The "unadjusted incurred loss ratios" are based on the original
estimates. The Revenue Account loss ratios were based on Schedule 2, Part III, of the DOT
Annual Returns.
2. The above table assumes that the company is writing an equal volume of premium income

(i.e. earned premiums) for each risk group for each cohort.
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Sugmmary of loss ratios for Company F

Data ivopendix

Adjusted 1972 1973 1974 1975 1976 Mean Standara  Ooefficient  Coefficient
incurred loss ratios inc. inc. inc. inc. inec. deviation va::Za.t ion corz':la tion
Private cars .67 .56 .64 .59 .61 615 .037 L061 .248
.33 W41 .53 .43 .80 .502 .163 .324 674
Personal accident 44 .39 .54 .41 .28 433 .057 L1331 . 446
Brployers liability 77 .89 77 .66 .64 . 743 .089 .120 - .013
Mean .553  .563  ,620 .52%  .608 .573 .040 .070 1.000
Standard deviation .203 <231 L112 .122 173 L1386
Coefficient of variation 367 411 .180 .233 .285 237
Coefficient of correlation .890 .962 .966 976 ,338 1.000
Tnad justed 1972 1973 1974 1975 1976 1977 | tandard C°Eff§°ient C“”;i"ie‘t
incurred loss ratios inec. ime. ine. inec. inc. ine. €30 geviation ° s o .
variation correlation
Private cars .62 .56 .61 .65 .61 .68 .623 .037 .060 .332
.39 .48 .58 AT .83 .5 .546 .140 .256 .817
Personal accident .42 .41 .53 42 .38 .45 454 .046 .105 .291
Employers liability .56 .58 .64 61 .59 .66 .608 035 .057 .662
Mean .498 .508 .590 .538 .603 .580 .553 .044 .080 1.000
Standard deviation .110 078 .047 .110 .184 109 .086
Coefficient of variation .221 154 .O07° .204 .305  .188 .155
Coefficient of correlation 774 L0967 .940  .929  .522  .967 1.000
Revenue Account 1971 1372 1973 1974 1975 1976 Meay Stendara ~ Coefficiemt  Coefficient
loss ratios a/e. c.  afe. c. c. c. : deviation 0., correlation
.73 T .75 .78 .75 .66 .730 .041 .057 .103%
Property .50 49 .48 .54 .49 .65 525 L0658 .123 .262
Liability 17 .72 .93 .75 .69 .76 .770 .084 .109 .854
Mean 667 .640 .720 .690 .643 .690 875 .031 .046 1.000
Standard deviation 146 .130 .226 131 .136 .061 .131
Coefficient of variation .218 .203 . 315 .190 .212 .088 .195
Coefficient of correlation 1.000 .993% .967 964 931 .688 1.000

The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT

Anrmal Returns and allow for claim payments up to the 1977 Year of Account and for outstanding
The "unadjusted incurred loss ratios" are based on the original
The Revepue Account loss ratios were based on Schedule 2, Part III, of the DOT

claims estimates at that date.

estimates.
Annual Returns.,

The above table assumes that the company is writing an equal volume of premium income

(i.e. earned premiums) for each risk group for each cohort.



TABLE 24 Data Aprvendix

Summary of loss ratios for Companv G

Adjusted 1972 1973 1974 1975 1976 " Standard Coefficient Coefficient
incurred loss ratios inec. ine. inc. inc. inec. ean deviation 9f : of
variation correlation
Private cars .72 .62 .68 .71 .69 .684 .038 .055 - 211
Fire .42 AT .56 .38 .66 .499 .102 .204 .467
Personal accident .64 .51 .68 .69 .60 624 064 .103% - .093
Employers liability .91 1;03 .91 .59 .66 .820 .165 ,201 .694
Mean 673 .658 .708 .593 .653 .657 .042 .064 1,000
Standard deviation L2033  .256 .146  .151 .038 .133
Coefficient of variation .301 .390 .207 .255 .058 203
Coefficient of correlation .998 .919 .564 .548 .184 1,000
Tnadjusted 1972 1973 1974 1975 1976 1977 | ... Standarg  Coefficiemt  Coefficienmt
incurred loss ratios inc. inc. ine. inc. ine. inec. € deviation varzatlon corrglation
Private cars .66 .62 .59 .72 .76 .63 .£63 057 .085 170
Fire .49 .51 57 .39 .69 .61 543 .095 175 747
Personal accident .62 47 .60 .51 .64 .72 .592 083 .139 .744
Employers liability .44 .67 .71 .74 .60 .85 .669 .128 .192 .590
Mean .553 .568 618 .590 .673 .703 617 .060 .097 1.000
Standard deviation 104 .093  .063 .169 069 109 .060
Coefficient of variation .189 164 .102 .287 .102 156 .098
Coefficient of correlation .108 .856 658 999 -.018 .543 1.000
Reverue Account 1971 1972 1973 1974 1975 1976 Standard Coefficient Coefficient
loss ratios a/c a/e a/c a/c e/c a/e Mean deviation of of
° * * ° * * variation correlation
Motor .73 .81 17 .84 <94 .59 . 780 117 .150 L77
Property .48 .52 .53 .56 .50 41 . 500 052 .104 .954
Liability .67 .74 .89 1.02 .80 .11 .705 .316 A48 .990
Mean .627 .690 .T730 .807 .747 .370 .662 .155 .234 1.000
Standard deviation L1310 .151 .18% ,232 .22 @ ,242 .145
Coefficient of variation .208 .219 .251 .287 .301 .655 .215
Coefficient of correlation 1.000 1.000 .828 . 790 .998 .118 1.000
Nctes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and ITII, of the DOT

Anmual Returns and allow for clajm payments up to the 1977 Year of Account and for outstanding
clainms estimates at that date. The "unadjusted incurred loss ratios" are based on the original
estimates. The Revenue Account loss ratios were based on Schedule 2, Part III, of the DOT
Annual Returns.

2. The above table assumes that the company is writing an equal volume of premium income
(i.e. earned premiums) for each risk group for each cohort.




TABLE 25

Sunmary of loss ratios for Companv E

Data Appendix

Adjusted 1972 1975 1974 1975 1976 Mean Standara ~ Coefficient  Coefficient
incurred loss ratios inc, inc. inc. inc. inc. deviation variation correlation
Private cars .61 .64 .60 .63 .60 .613 .015 .02% - .224
Fire .56 .50 .55 .51 .76 .576 .097 .169 .266
Personal accident .81 .74 .65 .69 .58 .693 .079 114 .500
Employers liability .96 .87 .84 .13 .83 .846 .073 .086 .923
Mean 735 .688  .660  .640  .693 .682 .036 .053 1.000
Standard deviation .185  ,156 ,127 .0%6 .122 .120
Coefficient of variation 251,227 .192 L1500 .176 .176
Coefficient of correlation 877 .955 .993  .864  .469 1.000
Unad justed 1972 1973 1974 1975 1976 1977 | L. Standara  CO0®fficiemt  Coefficient
incurred loss ratios inc, inc. inc. inc. inc. ine, deviation variation correlation
Private cars .64 .63 .64 .65 .63 Rral .650 .026 .040 .208
Fire .68 .56 .59 .55 .82 .67 .646 .091 .140 .923
Personal accident .68 .69 .57 .74 .71 .63 669 .056 .084 .280
Employers liability .87 .78 .81 .74 .82 .86 .813 .044 ,054 .629
Mean .78 665 .653 670 .745 .T18 .695 037 .053 1.000
Stanéard deviation L1003 ,093  ,109 .09 .0%93 .100 .080
Coefficient of variation 144 140 V167 .13 124 140 115
Coefficient of correlation .983% .88l .935 .6i1 .509 .906 1.000
Revenue Account 1971 1972 1973 1974 1975 1976 Standard Coefficient Coefficient
loss ratios [-] a/c a/c c c c Mean deviation of of
= ° * * ° ° ° variation correlation
Motor .80 .69 .67 .68 .67 .69 . 700 .050 072 .014
Property .52 .47 .44 .54 .55 .69 535 .087 .162 .320
Liability 1.24 .37 1,40  1.46  1.62  1.10 1.198 <444 .370 .976
Mean .853 .510 .837 .893 .947 .827 .811 154 .190 1.000
Standard deviation .363 .64 .501 .496 .586  .237 . 345
Coefficient of variation .425  .321 .599 .555 .619 ,286 .426
Coefficient of correlation .988 -.559 1.000 .995 .9%0 .971 1.000
Hotes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Annual Returns and allow for claim payments up to the 1977 Year of Account and for outstanding
claims estimates at that date. The "unadjusted incurred loss ratios” are based on the original
estimates. The Revemue Account loss ratios were based on Schedule 2, Part III, of the DOT
Annual Returns.
2. The above table assumes that the company is writing an egual volume of premium income

{i.e. earned premiums) for each risk group for eack cohort.




TABLE 25

Summery of loss ratios for Company I

Zata Avpendix

Adjusted 1972 1973 1574 1975 1976 Meay Standara ~ Cosffleient  Coefficient
: d l t . . B . : . : . : . . . o) o]
incurre 088 ratios ine ine inc ine ine deviation variation correlation
Private cars .58 .57 .56 .56 .53 .563 017 .029 - 444
Fire .34 41 .65 .50 .52 .484 .104 ,215 .980
Personal accident .51 .53 .55 .60 .57 .550 .033 .061 .360
Employers liability .58 .57 .73 .51 .62 .602 .72 .120 804
Mean .503 .520 .62% .543 .560 .550 .046 .084 1.000
Standaré deviation 113,076 085  .046  .045 .049
Coefficient of variation .225 .146 L1136 .086  .081 .089
Coefficient of correlation .945 943 .238 .196 .802 1.600
| TUnadjusted 1972 1973 1974 1975 1976 1977 Mean Stendard C°ef§§°ie‘t °°ef‘§§.°ie°"
incurred loss ratios ine. inec. inc. inc. ine. ine. deviation variation correlation
Private cars .61 .58 .60 .56 .56 .63 .592 .025 .042 - ,660
Fire «45 <49 .70 .58 .70 .56 .581 .094 .162 .887
Perscnal accident .53 .54 55 .60 .58 51 .550 032 .059 .685
Employers liability .58 .65 55 .5 .58 .48 571 .051 .088 .186
Mean .543  .565 .600 .578 .605 .545 .574 .027 .046 1.000
Standard deviation 070  .068 .071 .017 .064 .066 .018
Coefficient of variation .129 .120 .118 .030 .106 .120 031
Coefficient of correlation .201 .025 541 -.891 .154 .T60 1.000 ,
Revenue Account 1971 1972 1973 1974 1975 1976 Moan Standara ~ Ooeffleiemt  Coefficient
loss ratios c. c. Ce. c. 18 [ deviation va::ia.fi on correlation
Motor .70 .65 .67 T .71 .68 .687 .024 .035 .288
Property .43 .48 47 57 59 .63 .528 .079 .150 .897
Liability .62 .60 .66 54 .60 .68 617 .050 .080 401
Mean .583 577 .600 607 .633 .663 L611 032 053 1.000
Standard deviation .139 .087 113 .091 .067 029 .080
Coefficient of variation .238 .151 .188 .149 105 .044 .130
Coefficient of correlation .987 .986  .9517 .726 .869 .898 1.000
Nctes
1. The "adjusted incurred lossz ratios" were based on Schedule 3, Parts II and III, of the DOT
Annual Heturns and allow for claim payments up to the 1977 Year of Account and for ocutstanding
claims estimates at that date. The "unadjusted incurred loss ratios” are based on the original
estimates. The Revenme Account loss ratios were based on Schedule 2, Part III, of the DOT
Annmual Returms.
2. The above table assumes that the company is writing an equal volume of premium income

(i.e. earned premiums) for each risk group for each cohort.
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DABLE 27

Sumrarv of loss ratios for Companvy J

Datz Avpendix

. Coeffinion Coeffinie
Ad justed 1972 1973 1974 1975 1876 " Standard CoefZficient Coefficient
. . . . . - . ean oes
incurred loss ratios inec. inc. ine. inc. inc. deviation of of
variation correlation
rivate cars .59 .56 .55 .51 .51 .544 .030 .055 - J472
Fire .41 .35 .45 A9 .66 474 .105 .221 .883%
Perscnal accident .41 .40 .48 .49 .50 .456 .041 .090 .783
Exployers liability .68 .5 66 .60 .62 .618 .054 .088 .646
Mean .523 460 .535 .523 .573 .523 .041 .078 1.000
Standard deviation .135 .101 .093 .053 .080 074
Coefficient of variation .258 .220 .174 .100 .139 .141
Coefficient of correlation .984 .812 .970 .934 213 1.000
iei >4 t
Unadjusted 1972 1973 1974 1975 1976 1977 | . Standara  Coefficient Coefficien
ineurred loss ratios inec. ine. ine. inc. inc, inc. deviation variation correlation
Private cars .54 .54 .64 .60 .58 .60 .583% .035 .060 .566
Fire .41 .36 49 .53 .70 .58 .512 .108 .211 .969
Personal accident .42 42 .46 .50 .53 .49 469 039 .084 .944
Employers liability .65 .50 .58 .63 .64 .64 .607 .050 .082 .723
Mean 505  .455  .543 .565  .613  .578 .543 .056 .104 1.000
tandard deviation .113 .08 .083 .060 074 .063 054
Coefficient of variation .224 .177 .52 ,107 .20 110 2117
Coefficient of correlation .921 .768 .8950 .996 .274 .933 1.000
Reverue Account 1971 1972 1973 1974 1975 1976 Mean Stemdara  Coeffictent  Coefficient
loss ratiocs a/c. . c. c. . afc. deviation .. o correlation
¥otor .66 .57 .57 .68 .62 .54 .607 .056 .092 .838
Property .42 .45 .39 .55 .50 .63 4% .089 .182 - .055
Liebility .93 .71 .76 .68 .66 .59 722 117 .161 .638
Mean 670 .577  .573 .637 .593 .587 .606 .039 .064 1.000
Standard deviaztion .255 130 .185 075 .08% .045 116
Coefficient of variation .381 .226 .323 .118 .140 077 .191
Coefficient of correlation 999  .999 1.000 .869 .962 -. 1.000
Xotes
1. Trhe "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Annual Returms and allow for claim payments up to the 1977 Year of Account and for outstanding
claims esitimates at that date. The "unadjusted incurred loss ratios" are based or the original
estimates., The Revenue Account loss ratios were based on Schedule 2, Part III, of the DOT
Annual Returns.
2. The above table assumes that the company is writing an egqual volume of premium income

(i.e. earned premiums) for each risk group for each cohort.
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TABLE 29

Datza Apvendix

Summarv of logs ratios for Corpany K

Adjusted 1972 1973 1974 1975 1976 " Standard Coefficient Coefficient
incurred loss ratios inc. ine. inc. ine. inec. fean deviation ?f . of .
variation correlation
Private cars .67 .64 .67 .68 .75 .682 .039 .057 .816
ire .32 .43 .49 .35 .39 .397 .060 .151 .396
Personal accident .48 44 .76 .95  1.57 .829 412 .491 .823%
Employers liability l.22  1.1% 1..27 .75 .75 1.025 .226 .221 - .296
Mean .673  .660 .798 .685  .865 736 .091 .123% 1.000
Standard deviation .392  .328  .334 .250 .500 .266
Coefficient of variation .583  .497 .41 .36 .578 .361
Coefficient of correlation .825 <135 914 .815% .519 1.000
—= — — —— — — = — ——
Unadjusted 1972 1973 1974 1975 1976 1977 | . = Standara  Co°fficiemt  Cosfficient
incurred loss ratios inc. inc. inec. inc. inc. ine. deviation variation correlation
Private cars .61 .57 NYi .67 .66 .71 648 .043 066 .730
Fire .45 .53 .57 .41 .47 .38 L4687 .066 141 .091
Personal accident .48 .33 71 .54 .90 1.51 .753 .375 .498 .766
Enployers liability .59 .87 1.40 .74 .81 .76 .860 .255 .297 .628
Mean .533  .59C .838 .59C .70 .840 .82 L1324 .196 1,000
Standard deviation 079  .202 .380 .146 .,188  .477 .167
Coefficient of variation L1489 .342  .453  .247 .265 .568 .246
Coefficient of correlation 542 .485 .809 807 .895 570 1.000
Revenue Account 1971 1972 1973 1974 1975 1976 Mean Standazd Coefﬁécien‘t Coefﬁ.'cient
loss ratios afc. c. e, c. afe. afc. deviation ... o correlation
Motor .19 .69 .70 .88 .85 7 .780 077 .099 .946
Property W41 .39 .42 .54 .57 .67 .500 111 .223 601
Liability .71 .69 .74 .95 .82 57 .T47 .128 JA72 .724
Mean 637 .590 L6200 .790 .74T7 .670 .676 .078 .115 1.000
Standard deviation .200  .173 0 .174  .219  ,154 .100 .153
Coefficient of variation .314  .294 .281 .278 .,206  .149 . 226
Coefficient of correlation .996  .994 .975 .964 1.000 .108 1.000
Notes
1. The "adjusted incurred loss ratios" were based on Schedule 3, Parts II and III, of the DOT
Annual Returns and allow for claim payments up to the 1977 Year of Account and for outstanding
claims estimates at that date. The "unadjusted incurred loss ratios” are based on the original
estimates. The Revenue Account loss ratios were based on Schedule 2, Part III, of the DO
Annual Returms.
2. The sbove table assumes that the company is writing an equal volume of premium income

(i.e. earned premiums) for each risk group for each cohort.
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Paper III

Chain~Ladder Method

W.W.Truckle

Introduction

This investigation is not concerned with theoretical considerations of the
chain~ladder method as a means of testing claims reserves.

Its aim is the intellectually modest one of examining empirically the
results of applying the method to a broad selection of claims data
published in schedule 3 part III of the statutory DoT returns; with a view
to obtaining a general 'feel' for the way in which the method works in
practice.

Sources of data

The data are taken from -

(a) The NU database which holds details of the returns of 11 major
companies.

(b) The GAD database which holds details of 34 companies of various sizes,
including the above 11.

Scope of inguiry

3.1 In order to contain the work within reasonable bounds the
investigation is limited to the following risk groups which may be
regarded as being fairly uniformly defined as between companies; and
which are representative of the range of class-of-business
characteristics -

Private Car
Employers Liability
Personal Accident
Fire

3.2 Two variants of the chain-ladder method have been tested -

(a) The 'basic' version which uses the accumulated claims payments
without adjustment.

(b) The 'inflation-adjusted' version which adjusts the claims
payments to allow for past and future inflation.

3.3 As between the NU and GAD datazbases there is a difference with regard
to the base year which forms the starting-point of the derivation of
the chain-ladder multipliers -

¥U database starts with year 1970
GAD database starts with year 1971.

Outgut

The computer programs are designed to produce the results of the chain-
ladder calculations in considerable detail including the underlying derived
run-off factors. The output is far too voluminous to be included in this
report; and the results relevant to the present investigation are
therefore summarised in the attached appendices A to F. The figures in
these appendices are the material for the following discussion.
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Appendix A
5.1 Under the main heading 'Provision at end-1975' the varicus columns are
defined as follows:-~

Original assessment : The total provision for claims outstanding at
end-1975 resulting from the application of the
chain-ladder method at that date.

Re-assessment at end-1976 : In respect of claims outstanding at end-
1975 the sum of the corresponding claims
payments during 1976 plus the provision
for the residue of claims outstanding at
end-19786 as then assessed by the chain-
ladder method.

Re-assessment at end-1977 : In respect of claims outstanding at end-
1975 the sum of the corresponding claims
payments during 1976 and 1977 plus the
provision for the residue of claims
outstanding at end-1977 as then assessed
by the chain-ladder method.

The columns under the main heading 'Provision at end-1976' are defined
correspondingly.

5.2 The successive re-assessments provide progressively more accurate
estimates of the true provision originally required.

5.3 Let us assume that the end-1977 re-assessment is an accurate
indication of the provision actually required at end-1975. Then we
can make the following broad observations regarding the accuracy of
the basic chain ladder method as applied to 11 of the largest
companies.

(i) The range of percentage error is -

Private Car : -~ 21% to + 24%.
Employers Liability : - 46% to + 24%
Personal Accident : - 74% to + 15% (ignoring LG result)
Fire : - 15% to + 34%
Combined : - 8% to + 24%
(ii) The development of the end-1976 position after one year is quite
different from the corresponding stage of development of the

end-1975 position. The implication being that there is no
consistency in the method's performance in successive years.

(iii) There are notable differences in the results for different risk
groups, these being particularly marked in the case of
individual companies.
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Appendix B

5.1

This provides a set of results of the inflation-adjusted chain-ladder
method comparable to those of Appendix A.

The range of percentage error is -

Private Car : - 22% to + 22%

Employers Liability : - 47% to + 16%

Personal Accident : - 80% to + 14% (ignoring LG result)

Fire : - 13% to + 27%

Combined : - 8% to + 21%

Overall there is a small improvement in the accuracy of the inflation-

adjusted method as compared with the basic method; but this is barely
noticeable against the total range of errors.

Appendices C and D

7.1

7.2

These present a summary of results taken from the GAD database which
are comparable with Appendices A and B.

The results include the 11 companies which were the subject of
Appendices A and B. The differences in the results are caused by the
choice of base year (NU database = 1970, GAD database = 1971).

These differences for the 11 companies combined may be summarised as
follows:-

Percentage difference between using base-year (i) 1970
and (ii) 1971. vVvalues of (ii) + (i) per cent.

Position at end-1975

BASIC INFLATION-ADJUSTED
Original Re-assessment |Original Re-assessment
assessment |at end-1977 assessment | at end-1977
Private Car 104 104 85 100
Employers
Liability 105 100 96 96
Personal
Accident 105 102 101 100
Fire 101 102 100 102
Total 104 102 97 99
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Percentage difference between using base-year (i) 1870
and (ii) 1971. Values of (ii) + (i) per cent.
Position at end-1976
BASIC INFLATION-ADJUSTED
Original Re-assessment | Original Re-assessment
assessment | at end-1977 assessment | at end-1977
Private Car 104 105 95 99
Employers
Liability 108 102 98 95
Personal
Accident 107 102 102 100
Fire 101 102 98 100
Total | 105 103 97 100

These figures suggest that the choice of base-year affects the
results produced by the chain-ladder method. Examination of individual
company results shows some very marked differences.

The GAD database extends to companies other than the 11 major ones
dealt with above.

Looking at the provision for the ‘non-major' companies at end-1975 and
comparing it with the re-assessment at end-1977 the range of
percentage errors in the basic method (corresponding to those in
5.3(i) above) is -

Private Car : - 23% to + 32%

Employers Liability : - 34% to + 83%

Personal Accident : - 185% to + 31%

Fire : - 42% to + 70%.

For the inflation-adjusted version the range of errors (corresponding
to those in 6.2 above) is -

Private Car : - 25% to + 28%

Employers Liability : - 44% to + 79%

Personal Accident : - 198% to + 31%

Fire : = 42% to + 73%

8. Appendices E and F

8.

1

The essential rationale of the chain-ladder method is to develop a
series of weighted mean run-off multipliers which are used to scale-~
up the accumulated payments to the projected ultimate liability for
each yesar of origin.




8.6

III.5

In the lefi-hand portion of Appendices E and F the multipliers
implicit in the NU database chain-ladder results at end-1977 have been
extracted. The multipliers actually shown are those which produce the
outstanding reserve (rather than the ultimate liability).

The idea behind the investigation is to examine the possibilities of
being able to define a 'standard table' of run-off factors for each
risk-group.

It is apparent that each of the four risk-groups considered exhibits a
distinctive run-off pattern. But it is also clear that there are
marked variations among companies within each risk-group.

Further detailed examination of each company's results reveals another
marked source of variation.

The chain-ladder calculation uses weighted mean-value multipliers;

but for individual years of origin that are wide deviations between
the highest and lowest corresponding multipliers. The right-hand
portion of the appendices shows for a few selected examples the effect
on the projected reserve of using the lowest and highest set of
multipliers respectively instead of the mean value.

The only prospect of developing the concept of a 'standard table’
might be in specifying a 'worst-possible' sequence of multipliers
based on the highest experienced values for each company for each
risk-group.

The purpose of this investigation has not been to arrive at firm
conclusions as to the efficacy of the chain-ladder method. Rather it has
been to try to use a wide range of actual results to expose its strengths
and weaknesses; and the provoke discussion and, possibly, further research.



NU database (Base vear 1870)

Appendix A

BASIC Chain~ladder Results

Risk Company Provision at end=1975 Provision at end-1976
Group
Original Re-assessment Re-assessment Original Re-assessment
assessment at end - 1876 at end = 1877 assessment at end - 1§77
Amount Amount Amount Amount Amount
£000 £000 % £000 % £000 £000 %
Private Car NU 12,784 12,073 94 11,622 91 13,415 12,484 83
Cu 14,535 14,262 98 13,004 89 17,403 16,835 97
ROY 8,060 7,885 98 7,993 99 10,437 11,236 108
GA 41,813 358,721 85 34,164 82 43,114 41,488 96
GRE 31,734 27,723 87 24,120 76 34,026 28,136 86
SAL 8,347 §,094 108 8,614 103 10,508 9,644 92
paX 3,067 3,430 ii2 3,145 103 4,082 3,692 90
ES 15,237 14,591 96 14,645 96 17,313 18,289 106
PRU 10,572 10,216 87 10,545 100 11,675 12,365 106
COOP 17,183 18,271 83 16,148 84 17,854 18,801 108
L 5,482 5,941 108 6,651 121 6,553 7,650 117
Total 168,814 156,207 83 150,651 89 186,381 .81,618 87
Empl. Liability NU 4,041 4,223 105 4,408 109 4,669 4,326 93
cU 18,171 17,779 93 18,457 96 19,805 20,032 101
ROY 5,542 7,048 127 7,518 136 6,826 8,002 117
GA 6,147 7,847 128 7,258 118 8,858 8,308 83
GRE 10,509 8,884 85 7,873 78 10,532 9,787 93
SAL 7,802 7,194 92 6,186 79 7,088 6,550 83
PHX 4,744 5,310 112 5,024 106 5,708 5,383 94
ES 40,227 38,896 97 41,124 102 46,049 49,246 107
PRU 1,304 1,170 90 1,899 146 1,331 2,176 163
COOP 1,601 1,309 82 1,447 20 1,335 1,831 137
LG 2,095 2,547 122 2,419 115 3,366 2,577 77
Total 103,183 102,207 99 103,715 101 115,734 118,178 102
Pers. Accident NU 988 966 98 1,067 108 1,127 1,255 111
cu 496 763 154 854 172 821 1,108 135
ROY 728 851 117 879 121 916 1,087 120
GA 673 734 109 724 108 862 815 a5
GRE 302 507 168 518 72 381 508 133
SAL 1,199 1,330 111 1,403 117 1,084 1,664 154
PHY 172 306 178 300 174 211 245 116
ES 670 608 90 571 85 53% 468 88
PRU 348 360 103 373 107 378 402 106
cooP 136 126 23 132 87 144 152 1086
LG 28 118 421 154 550 50 335 670
Total 5,740 6,670 116 6,976 122 6,508 8,051 124
Fire NU 6,390 6,246 S8 5,833 87 7,748 5,962 T7
[+14} 11,9894 10,907 91 10,816 90 16,310 3,430 82
ROY 12,149 11,2¢02 g2 12,247 101 14,678 12,983 88
GA 9,973 9,360 94 8,222 82 13,287 1,342 84
GRE S, 888 7,320 74 7,337 74 12,890 10,108 7
SAL 14,495 13,545 83 13,867 96 25,513 2x,721 85
PHX 5,896 5,239 89 4,890 83 7,864 6,542 83
ES 11,827 2,083 77 9,525 81 14,726 16,564 12
PRU 4,831 4,425 g2 4,572 98 5,645 £,179 108
COOP 3,222 3,672 114 3,715 115 5,036 5,805 115
LG 4,289 3,469 81 2,839 68 4,647 3,029 €5
Total 94,955 84,478 8g 84,563 89 128,322 113,463 88
Combined NU 24,203 23,512 97 22,831 94 26,959 24,027 89
ct 46,196 43,711 895 43,131 93 54,439 51,405 94
ROY 26,47¢ 26,586 102 28,637 108 32,855 33,318 101
GA 58,506 53,682 g2 51,385 88 66,201 61,7%3 e3
GRE 52,433 44,434 85 39,942 76 57,829 49,519 86
SAL 31,844 31,183 88 30,070 94 44,161 3¢,579 o0
PHX 13,879 14,285 103 13,359 96 17,865 15,842 3]
E 7,961 83,1886 §3 65,865 97 78,623 84,568 108
PRU 17,055 16,171 85 17,389 g2z 19,028 21,122 i3
CO0P 22,142 2¢,378 92 21,442 97 24,369 23,530 108
L 11,894 12,075 ig2 %2,083 102 14,618 23,591 3
Totai 372,692 349,562 Q4 345,805 93 436,946 421,323 96




NU database (Base vear 1370)

Appendix B

INFLATION~ADJUSTED Chain-ladder Resulis

g;:ﬁp Campany Provision at end~1875 Provision at end~1976
Original Re~assessment Re-assessment Original Re~assessment
assessment at end - 1876 at end - 1977 assessment at end - 187
Amount Amount Amount Amount Amount
£000 £000 % £000 % £000 £000 %
Private Car NU 12,379 11,654 94 11,437 92 12,578 12,171 97
[oli) 14,526 14,012 96 12,821 89 16,685 16,665 100
ROY 8,046 7,759 96 7,805 98 10,008 11,064 1
GA 41,282 35,262 85 33,948 82 41,382 41,099 9g
GRE 31,037 27,122 87 24,123 78 32,551 29,058 89
SAL 8,268 8,873 107 8,472 102 9,972 2,413 94
PHX 3,022 3,322 110 3,105 103 3,842 3,627 84
ES 15,231 14,308 94 14,477 95 16,664 18,002 108
PRU 10,566 10,031 85 10,421 99 11,192 12,137 108
CooP 17,055 15,007 88 15,950 94 17,223 18,475 107
LG 5,300 5,642 106 6,485 122 5,994 7,385 123
Total 166,712 152,992 92 148,244 20 178,091 179,094 101
Empl. Liability NG 3,754 3,941 105 4,291 114 4,206 4,180 e9
[ei) 18,533 16,922 91 18,038 87 18,730 19,471 104
ROY 5,238 6,688 128 7,383 141 6,268 7,840 125
GA 5,678 7,277 128 7,138 126 7,99¢ 8,180 102
GRE 9,058 8,448 93 7,882 87 9,421 9,757 104
SAL 7,383 5,803 92 6,187 84 6,552 6,578 100
PHX 4,311 4,877 113 4,912 114 5,088 5,252 103
ES 38,310 36,871 96 40,192 108 42,902 48,316 113
PRU 1,286 1,143 89 1,890 147 1,283 2,170 168
CooP 1,507 1,257 83 1,396 83 1,264 1,751 139
LG 1,916 2,378 124 2,326 121 3,008 2,480 82
Total 96,974 96,605 100 101,636 105 106,731 115,955 108
Pers. Accident NuU 988 95¢€ 97 1,071 108 1,062 1,257 118
[926) 516 765 148 853 163 773 1,101 142
ROY 724 850 117 880 122 85¢ 1,084 127
GA 646 727 113 723 112 784 810 103
GRE 288 502 174 517 180 333 501 150
SAL 1,183 1,317 112 1,401 118 1,012 1,647 163
PHX 166 285 178 298 180 182 236 130
ES 667 606 91 57% 86 5§17 477 82
PRU 344 361 105 374 109 355 401 113
CooP 138 124 S0 132 96 144 153 106
LG 26 117 450 154 5§62 50 335 670
Total 5,687 6,620 116 6,978 123 6,071 8,012 132
Fire NU 6,370 6,256 98 5,595 88 7,513 5,952 79
cu 12,222 10,932 89 10,844 89 16,285 13,293 82
ROY 12,225 11,270 92 12,147 9¢ i4,522 12,684 87
GA 9,955 9,351 84 9,181 92 13,012 10,94% 84
GRE 10,188 7,407 73 7,404 73 13,228 10,132 77
SAL 14,644 13,608 93 13,861 85 25,061 21,448 86
PHY 5,908 5,271 89 4,833 84 7,762 6,531 84
s 12,665 9,250 73 2,579 76 15,348 16,467 107
PRU 4,841 4,433 92 4,518 83 5,508 6,014 109
CooP 3,277 3,874 112 3,688 113 4,956 5,755 116
LG 4,445 %,553 80 2,893 65 4,621 3,098 67
Total 96,740 85,002 88 84,643 88 127,814 112,333 88
Combined NU 23,492 22,807 s7 22,384 25 25,359 23,560 83
cr 45,787 42,631 93 42,657 93 52,473 50,530 96
ROY 26,233 26,587 101 28,315 108 31,857 32,652 103
GA 57,561 52,617 21 50,990 83 §3,177 51,018 87
GRE 50,871 43,479 86 39,826 79 €5,533 46,446 89
SAL 31,478 30,598 37 29,921 e5 42,587 35,086 92
PHEX 13,407 13,785 103 13,248 99 16,874 15,646 §3
ES 66,873 €1,035 81 64,823 97 3,431 83,262 110
PRU 17,037 15,968 94 17,208 101 18,346 26,722 113
CooP 21,977 20,062 a1 21,16€ g€ 23,587 26,134 1iid
Lz 11,687 11,680 100 11,858 101 13,673 13,298 97
Total 366,113 ! 341,219 ‘ 83 342,501 ! 94 “ 418,707 415,394 99

I

i




GAD database (Base vear 1871)

Appendix €

BASIC Chain-ladder Results

Risk Company Provision at end-1875 Provision at end-1876
Group
Original Re-assessment Re-~assessment Original : Re~gssessment
assessment at end - 1976 at end - 1877 assessment iat end - 1977
Amount Amount Amount Amount Amount
£000 £000 % £000 % £000 £000 %
Private Car NU 14,873 13,946 94 13,482 91 15,908 14,932 94
cu 13,648 13,207 97 12,204 89 16,008 15,831 98
ROY 8,121 8,344 81 8,436 92 11,146 11,9548 107
GA 39,369 35,904 91 34,968 89 44,080 42,888 97
GRE 31,595 25,982 82 23,072 73 32,164 28,043 87
SAL 10,274 9,794 95 9,368 91 12,532 10,710 93
PHX 2,898 2,802 7 2,347 81 2,948 2,367 80
ES 15,362 15,286 100 14,628 85 18,324 18,520 101
PRU 11,169 10,535 94 10,753 96 12,206 12,767 105
CooP 17,825 16,124 - 90 16,374 92 18,616 18,973 102
L 8,990 9,678 108 11,054 123 11,404 13,373 117
175,124 161,602 82 156,696 88 194,338 190,353 o8
NIG 5,204 5,053 87 4,875 86 5,834 5,825 102
NEM 3,37% 3,190 94 3,136 83 4,036 4,117 102
MUN 754 787 104 796 106 962 1,063 1i0
FED 1,171 1,264 iog 1,225 105 1,536 1,847 120
cLo 8,233 6,532 79 7,073 86 7,990 B, 444 106
AVON 1,107 1,010 91 887 80 1,269 1,201 95
BSB 458 448 98 441 96 548 782 145
s 480 422 82 460 100 545 603 111
HALX 1,027 1,058 103 1,248 121 1,260 1,468 117
ANSV 443 329 74 301 68 434 383 §1
NOR 409 4086 98 503 123 469 669 143
Total 187,769 182,098 g2 177,739 90 219,221 216,875 2]
Pers. Accident NU 1,253 1,302 104 1,250 100 1,550 1,501 97
Cu 549 774 141 862 157 852 1,122 i32
ROY 720 838 116 857 119 916 1,074 117
GA 710 754 106 733 103 920 830 90
GRE 328 504 185 517 159 407 508 125
SAL 1,191 1,304 110 1,380 116 1,088 1,640 155
PHEX 166 297 178 296 178 208 245 118
ES §04 536 8% 507 84 462 398 86
PRU 346 359 104 378 108 378 408 108
CooP 143 148 103 151 106 145 164 113
LG 28 119 426 185 558 52 337 650
6,035 6,835 115 7,086 117 6,949 8,227 118
EXC 502 519 103 588 117 1,057 1,176 1
CORN 182 143 74 132 69 200 180 9¢
MUN §1 171 279 175 285 166 188 113
PROV 120 183 127 200 166 152 214 141
NEM 113 147 130 147 131 120 151 128
Total 7,023 8,068 115 8,328 119 8,644 10,146 117




Appendix C continued

GAD database (Base vear 1971)

BASIC Chain-ladder Results
Risk Company Provision at end-1975 Provision at end~1976
Group
Original Re-assessment Re-~assessment Original Re-assessment
assesspent at end - 1576 at end ~ 1977 assessment at end - 1877
Amount Amount Amount Amount Amount
£000 £000 % £000 % £000 £000 %
Fire NU 6,094 5,634 92 5,281 87 7,139 5,683 80
cu 10,641 10,747 101 10,469 98 15,883 13,018 82
ROY 13,637 12,139 89 13,818 101 16,421 15,184 92
GA 11,103 9,084 82 8,284 84 13,342 11,369 85
GRE 10,743 7,832 70 7,581 71 13,063 10,455 80
SAL 13,974 12,845 92 13,653 98 25,1858 21,469 85
PHX 5,316 4,604 87 4,648 87 7,114 6,253 88
ES
PRU §,704 5,254 92 5,112 90 6,966 6,963 100
CooP 3,650 3,876 106 3,809 107 5,535 6,130 111
LG 3,044 3,038 100 2,664 88 4,130 2,755 87
83,906 74,764 85 76,428 91 114,762 98,279 87
EXC 11,500 14,214 124 13,618 118 16,180 19,476 120
FED 500 137 138 85 86 179 117 65
PROV 860 973 113 872 101 1,546 1,137 74
NEM 1,204 1,449 120 1,704 142 1,691 2,222 131
ENN 2,245 2,620 117 2,351 105 2,424 2,527 104
AVON 564 688 118 792 140 856 694 81
CRU 147 108 73 158 108 131 217 165
BRIT 123 56 45 37 30 130 47 25
DOM 1,329 1,371 103 1,353 102 2,787 1,813 £5
MIN 139 102 73 97 €9 168 137 81
ECON 273 368 135 358 131 418 383 82
Total 102,390 96,830 95 97,856 96 141,332 128,045 81
Empl. Liability NU 4,285 4,387 103 4,976 116 5,091 5,061 99
cu 19,288 18,465 96 18,708 97 20,625 20,544 100
ROY 5,624 6,207 110 6,255 111 6,127 6,610 108
GA 6,358 7,298 115 6,664 10% 8,750 7,755 8e
GRE 15,405 10,196 66 8,716 57 13,377 10,828 81
SAL 6,658 6,663 100 5,743 86 6,598 6,116 83
PHX 5,511 5,373 97 4,236 7 5,911 4,448 75
ES 39,564 42,785 108 42,745 108 51,728 52,047 pRa53
PRU 1,233 1,067 87 1,265 102 1,207 1,428 118
COOP 1,165 1,076 g2 1,248 107 1,113 1,626 146
LG 3,57¢ 3,425 96 3,157 88 4,706 3,513 75
108,668 106,960 98 103,713 95 125,233 119,874 86
NEM 9,218 9,879 107 8,855 96 11,123 9,484 85
IT™ 1,036 1,659 160 1,383 134 2,000 1,601 80
MUN 5,000 5,371 107 5,191 104 6,632 5,724 86
PL 660 546 83 357 54 653 453 69
PROV 2,570 2,438 95 2,136 83 2,990 2,492 83
TRI 702 225 32 121 17 309 140 45
BRIT 35 15 42 27 77 14 30 212
AVON 387 377 97 419 108 323 444 i37
Total 128,276 127,470 4] 122,202 95 149,277 140,342 94




78 New Developments in Interpolation Formulae

[1080, 600, — 432, — 208]/25, and the formula is of the fifth degree. The condition
for a formula [5]3 10-2 [x, ¥, 2, £] to be of a lesser degree than five turns out to
be the same condltlon (XY) as for it to be of a lesser degree than four. Thus

this class of formula does not contain any fourth- ucgrcc OSCulatOTy‘ 10f1‘1‘1'ma,
and Jenkins’s four-term interpolation formula with second-order contact is of
the next class and can be written symbolically as

Lastly, let us consider an eight-term interpolation formula for the sub-
division of intervals into seven parts based on [7]"77%[x, ¥, 2, ¢, «, v, w]. The
conditions to be fulfilled, in order that it should be correct to the first, third,
fifth and sixth differences, are shown as conditions (AA), (BB), (CC), (DD),
respectively, of Appendix D and the conditions that it should have osculatory
interpolation of the various orders are shown as conditions (EE), (FF), (GG),

(HH) rognectively. of Annendiv D Thev are derivad in a like manner to the
\firi), respectively, of Appendix 1J). 1ney are gerived in a ixe manner to the

conditions of Appendix A. Similarly, if conditions (AA), (BB), (CC), (DD)
are all satisfied, the end-points will be reproduced. The reproducing inter-
polation formula with three continuous derivatives, i.e. the solution of the

FAAN /MDY 1 £TAT™NY

conditions (AA), (BB), (CC), (DD), (EE), (FF), (GG), yields the nucieus
[9345, 7887, — 12156, — 11409, 14083, —2320, —705]/105,

and the graduating interpolation formula correct to fifth differences with four
continuous derivatives, 1.e. the solution of the conditions (AA), (BB), (CC),
(EE), (FF), (GG), (HH), yields the nucleus

[216720, 209131, — 10061, — 411134, 6338, 109475, 5531]/35280

with a sixth-difference error of 29/5040.

From Appendix E it may be verified that every interpolation formula derived
from [7]3777 [x, ¥, 2, t] having a sixth-difference error of R must satisfy the
conditions

x+2y+2z+2t=1, y+43+9t=—16,

3 +6t=136, t=—5720[7+7°R.

Minimizing the square of the smoothing index based on eighth differences, i.e.

minimizing x% +2y%+ 222+ 2t% we obtain R=65871/11.77 and the nucleus

(6353, 1145, —7234, 2951)/77 and mlmmlzmg the sum of the absolute values
~f el Aenas o

01 tne c1guul uluc1cuch, weE UUl.alll R—l/y%/é / d.lld LuC lluCleuS

[307, 0, —264, 112]/3.
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Appendix D continued

GAD database (Base vear 1971)

INFLATION=-ADJUSTED Chain-ladder Results
Risk Company
Group Provision at end-1975 Provision at end-1§76
Original Re-assessment Re-assessment Original Re-assessment
assessment at end - 1876 at end ~ 1977 assessment at end ~ 1877
Amount Amount Amount Amount Amount
£000 £000 % £000 % £000 £000 %
Fire NU 5,808 5,635 97 5,265 91 6,890 5,568 81
cu 10,615 10,5985 100 10,480 99 15,364 12,868 84
ROY 13,121 11,578 88 13,134 100 15,256 13,969 92
GA 10,709 8,942 83 9,138 85 12,877 10,973 85
GRE 10,412 7,338 70 7,415 71 12,7898 10,075 79
SAL 13,769 12,759 a3 13,505 98 24,474 20,903 85
PHX 5,276 4,613 87 4,605 87 6,957 6,122 88
ES
PRU 5,291 4,884 g2 4,843 92 6,217 6,412 103
cooP 3,688 3,859 105 3,869 108 5,431 6,049 111
LG 3,031 3,025 100 2,673 88 3,974 2,748 69
81,721 73,229 90 74,937 92 110,229 95,677 87
EXC 10,850 13,340 123 13,111 121 14,339 18,009 126
FED 96 131 136 85 89 167 117 70
PROV 849 55 112 868 102 1,481 1,120 75
NEM 1,178 1,411 120 1,674 142 1,596 2,120 133
ENN 2,265 2,534 112 2,303 102 2,266 2,400 106
AVON 540 652 21 764 141 794 641 81
CRU 153 108 70 154 100 i38 207 150
BRIT 124 52 42 34 27 186 41 21
DOM 1,265 1,317 104 1,313 104 2,548 1,717 67
MIN 143 102 71 96 67 171 135 79
ECON 279 357 128 385 127 39§ 368 93
Total 98,463 94,188 95 95,694 96 134,330 122,882 91
Empl. Liability NU 3,647 3,887 107 4,549 125 4,292 4,474 104
cu 17,111 16,580 S7 17,743 104 17,656 18,896 108
ROY 4,821 5,479 114 5,879 122 5,047 6,027 118
GA 5,250 6,189 118 €,083 116 6,825 6,838 29
GRE 12,575 9,208 73 8,434 67 11,514 10,439 91
SAL 5,650 5,745 102 5,377 95 5,377 5,560 103
PHEX 4,461 4,638 104 4,078 91 4,830 4,201 87
ES 34,589 37,644 109 38,778 115 43,296 47,364 108
FRU 1,172 1,005 86 1,205 103 1,098 1,333 121
COOP 1,030 958 93 1,176 114 941 1,484 158
LG 2,864 2,809 98 2,879 101 3,580 3,140 87
83,170 94,153 101 97,181 104 104,566 109,856 105
NEM 7,592 8,581 113 8,376 110 9,128 8,758 96
I™ 90¢ : 1,406 15§ 1,302 144 1,565 1,464 a4
MUN 4,346 4,718 108 4,892 113 5,539 5,263 95
PL 535 476 89 355 66 538 445 83
PROV 2,150 2,033 95 1,957 91 2,355 2,228 95
TRI 584 248 42 127 21 338 157 47
BRIT 31 14 44 26 83 13 28 217
AVON 305 320 105 387 127 259 394 152
Total 109,628 111,946 102 114,603 105 124,289 128,594 103
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Paper 1V

1979 DoT Annual Returns Working Party

Chain-Ladder Calculations

1. Objectives

1.1 This paper aims to focus attention on the sizes and variations in
sizes, of the parameters used in chain~ladder calculations of claims
reserves.

1.2 In an ideal world, one might hope to be able to find patterns of
suitable stable parameters which might be used over a fairly wide
range of accounts of a specific type for the majority of companies
over several years. These would, of course, be of particular use to
those responsible for carrying out checks (external to each company)
as to the adequacy of the reserves set up.

An attempt is made here to indicate the levels of factors apparently
required for use in chain-ladder calculations. A start is also made
on the analysis of the extent of variations to be expected in these
factors between companies and within a particular account.

2. Source of data

2.1 Investigations have been carried out on three classifications of
business -

Motor vehicle : Employers Liability : Property, Fire.

The claims payment data published in Schedule 3 part III of the
statutory DoT returns from a selection of companies is the basis for
this paper.

2.2 The GAD datzbase has been used to provide information under each
classification for a selection of companies which cover the range of
size of (UK) operation in each category. The same companies are not
all used for every category. The database starts with year 1971, and
all selected companies have provided returns for every year 1971-7.

3. Outline of the Investiggtions

3.1 The computer programs have produced the chain-ladder triangle
multipliers for the two variations of chain-ladder calculations which
may be referred to as -

(a) the 'basic' method using past claims payments without adjustment,

(b} the 'inflation-adjusted' method in which amounts of past payments
were first adjusted to money values at the end of 1977.

Estimates of the total outstanding claims can then be made using
various assumptions based on these tables of multipliers.



4.

3.3

Some

Iv-2 -
There are differences between companies within class as regards both
the actual nature of business accepted, and the office procedures for
dealing with claims, which will affect claim payment patterns. Indeed
changes in acceptances and/or claims procedures may occur
intentionally or otherwise within a company during the period under
review in the calculations. Given only the data in the DoT returns,
information on such differences or changes is not available, although
some background knowledge of a company will be available to most
observers. The effects on the multipliers can be readily seen though.

The volume of business of each class written by any company may not in
itself influence the underlying claim payment pattern, but it affects
the extent of variability of parameters which should be expected
between years within companies.

To illustrate the extent of variations in the multipliers relevant to
the points in 3.2, the average factors outstanding/paid to date
applicable for each company on each calculation basis are presented.
The ratio of the largest to the smallest of the factors which might
have been extracted from the triangle of past values to apply to end-
of-first-development-year claims is given for each company on each
basis. Also comparisons of the total outstanding at end-1977 for all
years of origin 1972 to 1977 calculated on various assumptions are
given for each company using the 'inflation-adjusted' method.

In the 'basic' method of calculation no adjustment for inflation is
made and so variations will arise as inflation rates change. Even
when the 'inflation-adjusted' method is used it is not always obvious
what rates of inflation should be built in. The significance, in
terms of the total outstanding claims estimates, of changes in rates
of future inflation assumed are indicated.

observations based on the tables

Table 1 - Motor vehicles. Columns 1-8

As expected variability in the multipliers (reflected by the wvalues in
columns 4 and 8) tends to be larger for the smaller portfolios.
Although values in columns 5 and 6 are generally markedly lower than
those in columns 1 and 2 respectively, those in column 8 are not much
different from those in column 4 with only a tendency for them to be
lower in most cases. Thus regarding variability or consistent
features in the multiplier values, there does not seem to be any
particular advantage in method (b) over method (a).

Table 2 - Fire. Columns 1-8

No clear pattern seems to emerge from the figures in columns 1-4 or
5-8. Also there does not seem to be a strong connection between the
sizes of the two sets of figures (although the second is usually lower
than the first), which might indicate that the adjustments made to
allow for past inflation in method (b) may not be fully appropriate to
all the data.

Table 3 - Employers Liability

Values in column 1 are very high and vary widely. Values in columns 2
and 3 are also high. Despite this, values in column 4 are not much
higher than for Fire. Figures in columns 5, 6, 7 and generally about
% those in columns 1, 2, 3 respectively, but there seems to be no
obvious relationship hetween those in cclumns 4 and 8, so perhaps <the
adjustments for past inflation in methoed (b) are not fully appropriate,
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Surprisingly the values in column 9 are fairly small (slightly lower
than for fire accounts of similar size). Values in columns 10 and 11
are stable and only slightly higher than for motor.

Tables 1, 2 and 3 - Columns 9-12

The same comments appear to apply to all three classes here. Figures
in columns 10 and 11 seem to be remarkably steady for each class.
Columnn 11 is probably the better indicator as, although it may be
difficult to judge suitable inflation rates for the full number of
years required, it is usually relatively easy to decide on an
appropriate rate for the forthcoming year. Bearing in mind the large
differences in rates used in these examples, comparisons with values
in column 9 indicate that a small change in the rate of future inflation
assumed will prove to be relatively unimportant compared with changing
assumptions in the choice of multipliers to be extracted from the
underlying development triangle. Values in column 12 are alsc fairly
stable and seem to indicate that use of the unadjusted method (a) at
end 1977 was broadly comparable for all 3 classes with using method
(b) with assumed future inflation of about 16-17% per annum.
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Key to columns in tables

Company and size.

The size is indicated for the relevant account of each company by the NWP for
the appropriate main class group as given in the 1976 DoT return (£ millions).
The main class is not always the best guide for the classification

investigated, but is used here as being the most conveniently available
indicator. Companies are shown in an order to give the 11 large companies
referred to in the associated papers from this research group in a similar order
at the top of each table (where figures were available). Thereafter companies
appear in decreasing size indicator order.

{a)

Basic method

The figures in these columns arise from the basic development triangle of
factors. For columns 1, 2, 3 the average factor for each column in the
triangle was first calculated.*

Column 1. By combining the average factors, the factor to be applied to
the end of first-year-of-development claims to obtain an

walw - 5w Wa TV i e Mad Ghams e

estimate of outstanding claims for that one (latest) year of
origin.

Column 2. As for 1, but the factor applicable to end of second-year-of-
development c¢laims.

Column 3. As for 1, but the factor applicable to end of third-year-of-
development claims,

*For motor and fire it seems reasonahble to assume that payments after year-
of~development 7 will be negligible, and hence that the data available
gives a complete development triangle (even though it is appreciated that
further data would give more confidence in the values in the extreme
corner). For employers liability, it has been necessary to assume in this
presentation that there will be negligible development after year 7 since
there is no available data beyond this time, although it is appreciated
that this is not likely to be the case in many accounts and that longer
development tracking is really required to give a better indication of
ultimate development. Thus the factors given in columns 1, 2 3 are to this
extent inaccurate and those in column 4 will be too small, particularly for
EL.

Column 4. Firstly the largest value in each column of the basic
development triangle was extracted, then the smallest value in
each column extracted. (There seemed to be no pattern as to
whether large or small values appeared in the same line of the
triangle except for a few accounts, where special knowledge of
the company might have given explanation.) The largest values
were combined to given an end-of-first-year-of-development
factor (c¢f. column 1) and the smallest values were similarly
combined. The largest first year factor thus calculated is
finally divided by the smallest first year factor to indicate
the maximum variability possible in the factor applicable to the
latest year of origin claims.
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(b) Inflation-adjusted method

The figures in these columns arise from the development triangle of factors
derived from payments which had been adjusted to eliminate the effects of
past inflation. No amendments are made at this stage to allow for assumed
rates of future inflation, and so if these values were to be used in
calculations an implicit 0% future inflation would be assumed.

Columns 5, 6, 7, 8 correspond with columns 1, 2, 3, 4 respectively.

{c) Ratios of totals estimated outstanding at 31st December 1§77

For each of columns 9, 10, 11, 12 two calculations of the total outstanding
claims for all years of origin 1972-7 for each account were made using
different development factors and/or future inflation assumptions. The
ratio of the two answers are shown here. (Ratio answer basis A to answer
basis B.)

Column 9. A uses inflation-adjusted triangle, largest factor from each
column, 0% future inflation.

B uses inflation-adjusted triangle, average factor from each
column, 0% future inflation.

Column 10. A uses inflation-adjusted triangle, average factors, 15% future
inflation (Motor, EL) but 8%% for one year then 12%% for fire.

B uses inflation-adjusted triangle, average factors, 0% future
inflation (all).

Column 11. A uses inflation-adjusted triangle, average factors, future
inflation 5% for one year then 15% thereafter (all).

B uses inflation-adjusted traingle, average factors, future
inflation 5% throughout.

Column 12. A uses basic unadjusted triangle, average factors.

B uses inflation-adjusted triangle, average factors, 15% future
inflation (Motor, EL) but 8%% for one year then 124% for Fire.
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Paper V

1979 DOT ANNUAL RETURNS WORKING PARTY

STANDARD TABLES BASED ON DOT RETURNS DATA

l. Actuaries in life assurance play an important role in relationships
between the industry and the supervisors. This role is based on the
existence of methods and bases of control which are generally accepted
within the profession and which the supervisory authority accepts as
being suitable for monitoring the industry.

The purpose of this paper is to highlight some of the problems involved
in producing corresponding methods and bases in relation to assessing reserves
in General Insurance by considering the statistical information produced in the
DOT returns. In particular the paper considers the feasibility of using the
data in the DOT returns to produce 'standard tables' to model claims run-offs.

2. The fundamental problem is to estimate the underlying patterm of claims
run-off in a stable situation and this is considered in Section 4 below. This

is necessarily based on historical data after allowing as far as possible for
such unstabilizing infiuences as changes in inflation rates, changes in speed
of settlement, changes in mix of business and large claims. Several papers
have been writien in recent years on possible methods of attempting to allow
for these factors. [See Bibliographyl

In order to estimate the reserves required further assumptions would have to

be built on to this basic model. The most important in current conditions is
the assumed rate of future inflation but in addition, and depending upon the
purpose of the estimate, assumptions might be needed for future interest rates,
fluctuation margins, large claims, taxation and expenses. Whilst these are
clearly important elements in any 'actuarial basis' for examining and projecting
claims data they are not considered further in this paper which is restricted

to examining the data in the Schedule 3 statistical returms.

3. The data base used to produce the Tables in the Appendix consisted
of the Schedules 3 Part III returns from 1971-77 in respect of 76 risk groups:
21 Private Car; 15 Personal Accident; 19 Employers Liability; 21 Property Fire.

4,  STANDARD TABLES?

4,1 Tables 1 to 4 show the cumulative proportion of claim payments by
development year. The figures were calculated using the unadjusted chain
ladder method and the cumulative proportions are the inverse of the usual
grossing up factors. Similar factors were calculated using the inflation
adjusted chain ladder method but there was no significant change in

the overall pattern of results.

4.2 In all the Tables the range of factors at any particular duration is
very large. One reason for this, especially in the case of Employers
Liability but also in Private Car, is the wide variation between companies
in the proportion of claims-estimated as still outstanding after year 7.
This preblem of the tail of the distribution is considered in more detail
in Sectiomn BE.

One further factor which may affect any inter-company comparison is the
possibly different nature of business included within the defined risk
groups. As each company is responsible for deciding upon the definition
and nature of the risk groups in its returms there is inevitably some lack
of consistency within a risk classification. In additioa, even if the



definitiorns coincide, the mix of business within the risk group may vary
eg the proportion of non-comprehensive motor business in the Private Car
account will vary. As a result the underlying cumulative proportions
will differ. If there is to be any hope of providing standard tavbles
then it appears that a tighter definition of risk categories is required.
There would however be problems over maintaining homogeneity at the

same time as keeping the number of risk groups to a manageable size

and the amount of business in each risk group significant.

L,3 To illustrate the effect of variations between a standard
model and an individual company's experience suppose the standard bases
were as follows:

CUMULATIVE PROPORTIONS OF CLAIM PAYMENTS

Risk
Group
EL .05 25 46 .66 .81 .89 9k 1.00
MY 47 75 .83 .90 LOh .96 57 1.00

DR Ll &K _QlL _a8 Rele) 1.00

- e T LR L P L v AS L v - —

PA 57 .91 97 .98 .99 1.00

Year 1 Vear 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year &

These proportions are roughly the same as the means from Tables 1 to k4.

If an individual company has a claims run-off which is one percentage
point lower at each duration than the above then assuming a steady state
with ultimate claims of 100 irn each cohort the actual and projected
ocutstandings would be

RISK A Y . i

GROUD ctual Outstandings Projected Outstandings
EL 96+76+55+35+20+12+7 = 301 76+72+53+33+19+11+6 = 270
MV SU426+18+11+7+5+4 = 125 52+25+17+10+6++3 = 117
PF 57+15+ 74342 = 84 55+1h4+6+2+1 = 78
PA bleg ] Owls 342 = 63 42+9+3+2+1 = 57

The percentage error in the projection varies from 6% in the Fire risk
group to 10% in the Employers Liability. If we assume that arnual premium
income in each risk group of the order of 150 then, as a percentage of the
premium income, the error varies from 4% for Personal Accident to 21%

for Employers Liability. The latter is very large in comparison with the
sort of margins companies maintain over the statutory solvency margin.

If the company's run-off is two percentage points lower than the model
at each duration then the error increases to 20% of the outstandings
for Employers Liability. This would be about 40% of the statutory solvency margn

4,4, Tables 1 to 4 suggest that the variation in practice is likely
to be even greater than in this simplified example so that standard
tables based on the data in the DOT returns would prove umsatisfactory.



S« THE TAIL OF THE RUN-OFF DISTRIBUTION

5.1, This is essentially the extreme case of the basic problem of
modelling run-offs as the tail of the run-off is usually the most variable
part. This arises for two reasons. Firstly, the number of claims involved
is small and very variable as can be seen from Cols (1) to (3) of Tables

5 and 6. Secondly the variance of the individual claim size in the tail

is extremely high. These features make it extremely difficult for simple
statistical methods to produce satisfactory results.

5.2 Historically, the problem of the 'tail' in analysing the

information in the DOT returns first arose as the data was only submitted

for years.of origin from 1970 onwards. Thus in the early years no information
was available on the tails of the distributions apart from the companies'

own estimates. As a result any calculations based on the DJOT returns had

to make some fairly arbitrary assumptions on the tail. The conventional
assumption was that a company's estimate for the earliest year of origin

was correct. This implied not only that the earliest year's run-off would
accord with the company's estimate but also that on average a similar
relationship between outstandings and paid at that duration would recur on
average in subsequent years. Tables Sad .6 give an indication of the
variability of the proportion of claims settled after year 5 both by number
and amount and suggest that the use of the company's estimate for the earliest
year would be very unreliable.

S5e3 The possible extreme effect of this varigbility can be seen from
the example in Table 7 which is based on an actual U.K. Private Car Account.
The illustration uses the unadjustated chain ladder method but any mesthod
relying upon grossing up for the tail using the first year of origin would
produce similar results.

S b The calculations produce estimates of the claims outstanding

at 31.12.77 for years of origin 1972-77. Based on the data from 1971 the
suggested figure is £17.3m while based on data from 1972. the figure is £9.6m.
If the 'pole' factors are ignored the 1971 based estimate is £1C.0m and the
1972 £8.32m although it should be noted in this case that the latter involves
one years less development.* ¥

5.5 It is interesting to note what may be called the gearing effect
of the assumption of the tail run-off on the overall estimate. For the 1971
base the tail factor increases the base year from £2.324m to £2.780m ie an
increase of 19.6%. This produces an increase of 72.1% in the projected
total outstandings. For the 1572 base the corresponding figures are L.2%

and 16.7%.

5.6 The data available in the returns from 1971-77 is still jinsufficient
to provide an adequate basis for analysing the variability irn the tails and
examining the merits of possible ways of dealing with the problem. However
the general extent of the problem can be seen from Tables 5 and 6 which show
the position at the end of year 5 of development. The figures are based on
the companies’® estimates of outstandings at that date and while there will be
some amendment to the estimates during the later run-off this is unlikely

to have a material effect on the position. Again there is wide variation
between the experience of different companies. As far as can be told at
present with the limited data, there is also a substantial variation from
year to year for an individual ccmpany.

* The 'pole' factor in Table 7 is the ratio of claims paid plus outstanding
estimates to claims paid for the earliest year of origin of the relevant
run-off.

-
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5.7 There are a number of possible methods which could be used to project
the tail other than the simple method in Table 7,

Firstly, as a minor amendment to the basic method, the tail could be estimated
by averaging a number of the earliest years of origin. This could, for
example, be done by curtailing the triangle after a fixed number of years!'
development and the 'pole factor' being then derived from the company's
estimates for the cut-off years. The general effect of this would clearly

be to average out any unusual features in the outstanding claims of what is,
by chance, the base year of the data. In the longer term as full run-offs
are zvailable for several years of origin this method, as for the simpler

one, would use the full run-offs to produce the estimate.

Secondly, a simple general model can be used to estimate the tail. The use
of a negative exponential run-off was suggested by Beard [1974]. There
would remain the practical problem of determining the constant rate of
run-off from data subject te substantial variation.

5.8 Both of these methods are based on projecting 'average' tails.
'Ehey would therefore produce unsati gf’antnry‘egfimntes_ at anvy time when the

- - T w R D Ma WA A vane e B A3 Y dmasaic J - dd e

overall outstandings depart materially from this average. This would be
expected to occur frequently when only small amounts of business are involved.
Indeed it is questionable whether any averaging method is satisfactory for
the 'tail' of the run-offs when applied to the DOT data.

There are a number of possible ways in which this position might be improved
although, in the absence of suitable available data for checking, these are
merely suggestions.

Firstly if data were available net of reinsurance the effect of large claims
would be reduced by any excess of loss reinsurance. The problem of
interpreting the effect of changes in reinsurance arrangements would be
introduced but in practice this is likely to be of less significance.

Indeed as most analyses of the Schedule 3 returns will be ultimately
concerned with the net position the problem of interpreting the effect of
reinsurance already exists and would simply be introduced in a different,
and possible more manageable, way.

Alternatively if information is provided on the size of actual large claim
both in the past figures and anticipated in the ocutstandings then they
could be assessed separately from the statistical exercise on the tulk of
the run-off.

6. Conclusion
The data in the DCT returnms is an unsatisfactory basis from which to attempt

to identify 'standard tables'. Indeed the inherent variability in run-offs
suggests that standard tables in any simple format may be unattainable.

A.G.Youne
Jouse 1979



000°L
000°L
000*L
000°L
000°L

23ewt3Tn

14g°
000°1L
6e6*

666"
000°L
6g6°
163"

046°
666°
948"
AN
868"

€e6°
L96°
L96°
Hl6*
£98°

1¢6°
€06°
Ge6*
56
906°

L

gel”
000°L
988°

G06°
000°L
286"
ged:

906°
€l6°
¢ag”
4L6°
gel*

848"
488"
2h6"
Lh6*
geg”

hg*
L4g*
288"
616"
L6g°

429"
000°L
g

0Ld®
000°L
§96°
%59°

264"
266°
ghl”
058 *
4629°

9ig*
459"
188 °
hag*
HG4*

Ll
76L4°
hig*®
hhg”
GGL*

884"
2¢8°
959°

Loy
049°
oLg*
6LG"

0¢9°
2cg°
L£9*
69"
88"

889 °
9Le"
ehis
269 °
6%9°

PAR N
O:w M
L69°
6LL°
cL9°

29c*
¢gs"
194

29c”
€86
205"
19%

AR N
666G
PALN
LGhy”
Leee

gch*®
L9G*
ges
heh®
Ly

49%°
19
226"
625"
hey*

¢eLe
664°
a2

geL:
664°
c6e”
ogL*®

¢o6L"
gse”
hee*
GLe”
geL”

AT
60¢ *
leg*
IgL*
962°

92
Loe*
#9¢2*
Go¢ "
hee*

9L0° HWNOHWINEW
ceLe HWAWIXVH
940° NVEW

cc0*
260°
0ho*
9c0°

teo*
6¢0°
020°
6%0°
910°

geo*
¢HO®
oL
gco*
FATION

GHO"
0£0°
L40°
680"
620°

Juok Lueduwo
L jusudoTaasq D

NOAV
LTHY
aradg
AOHd

ond
Tavad
“N°N
NAOW
DI

OLNOY T
H'ygto
md
d0-0D
“v°n

SINHHAVd WIVID 40 NOILIMOJOHd JALILVINWAD

XLITIOVID SMEROTIWH

L JT19Vd

V.5



000°1L

000°L
000°t
000°L
000°L
000*L

000°L
000°1L
000*t
000°L
000°L

000°L
000°L
000°L
000°L
000°L

000°L
000°L
000°L
Qo0°L
0,0/00

ajewtyTn

hh6*

9¢8°
000°L
¢L6*

4h6°

000°1L
000°L
H6*

946"

266°
¢66°
000°L
696°
¢96°

9¢8°
GQ6*
¢g6°
966°
446"

8g6°
6.6
2g6”
g66°
gho*

1

2¢6”

064°
000°L
666°

006°

094°
000°L
L56°

000°L
666
066°
€¢6*
9¢6°

094°
946"
0£6°
gc6°
926°

196°
656"
oh6*
Gl6*
006°

q

094°

ah9°
L6
Leg”

0£9*

896°
988"
64l

cLe”

cre”
2L9°
+~N.: *

SONIWAVYA WIVID

qvd

(p31
*TOXT YWNWINIW
WNWINIW
HOHIXVH
NVIRW

JON

SNV
TvH
SN
sy
NOAV

AOTO
aiy
N
WiIN
DIN

o981
mid

s
ond
Vs

Hitehy]
VD
TVAOY
no
fiN

Jeak

quawdoTsnraq Kueduwoy

JO NOIJHOdOdd TAILVINHND

FIVATEd 4OJOW 2 ATEvi,

V.8,



=}
-

O OOC
L] e o &
- = o

1 o eoRoReRe)
Lt adl ol i

QO OO0
. * 5 0
B T G S

OOO'OO
Ut ol o

23ewTIn

096°
0°L
066

000°L

666"
486"
096°
G66°
L66°

Gg6*
Q66°
966°
Qo0°L
086°

€66
g66°
L66°
266°
€96*

9g6°
L00*L
966°
€66°
06

A

266"
0L
266

g66°

<00°L
7l6°
€00°L
G66*
L2o*L

LL6*
166
766°
666"
446°

000°L
L66°
g66°
g00°L
266"

8g6°
000°L
L66°
266°

996°

LG6*
ot
066

G66°

900°L
LG6°
c66°
G66°
6L0°L

896°
066°
€66°
H66°
096°

900°*L
.L86°
9L0°L
¢Lo°L
166

866°
goo°tL
666°
066"
LG6*

S

LL6* 294"
oL o°L
06 646
6g6° oY6*
266° 896°
926° ang*
c66° GQ6°
€00°L al6
oh6* 216
h6° £98°
4g6° 096°
g66° 966°
€66° 6g6°
LL6° 94°
900°L 466°
486° Lg6*
066° 446°
9L0°L 800°1
L46° 88"
600°L €00°L
Lot LOO*t
§66° gL6°
7g6* 696*
966° 11
Y ¢

6LG"
696°
6G6Q

e
859"
9¢h

WOWTNIW
WOWLXVW
NVIRW

001

NIRW
Hoa
hA RS
Mo
NOAV

(JIN)NNI
WIN
Aoud
asd
OXd

OHd
d00D
031
NN
Md

oo
no
VS
VD
RoY

Jeaf )
u:oemcaw>MM///MWwano

SLNIWAVd WIVID 40 NOILNHIHISIA HALLVIOWAD

qHId AJMIJoNd ¢ qATavy



01
oL
o°L
o°t
o'l

0"t
ot
o°L
oL
0°L

ot
o-i
0"t
0°L
ot
93ewIlTN

046°

hho*
“t
166

000°L
666°
000°L
000"L
h6*

000°L
666°
666"
666°
000°L

000°1L

666*

866°

000°L

046"
4

£96°

6¢6°
‘L
£66°

000°L
866°
000°L
000°L
6¢6°

000°L
466"
666°
g66°
666°

000"1L
966°
L66*
000°1
£96°

496°

gL6*
‘1
L66°

000°L
266°
000°1L
666°
gL6*

000°L
966°
G66°
G66°
666

000°L
966°
666°
000°L
496°
S

666°

66g°
‘L
1g6°

000°L
€96°
686°
266°
659

€66°
G66°
966°
6g6°
G66*

G66°
#66°
166°
S00°L
656°

m:m .

L6l
‘L
£96°

L66°
N6
2g6°
86"
264"

€66°
L66°
gL6*
046°
0g6"

Ggo6*
066°
€g6°
H00°L
eHo*®
¢

0¢6*
246"
406°
088"
626°

gc6"
$66"°
Gh6"
296°
LL6°

mﬂw# *

qee”
LLde
046*

LU
2656 °
664°
LLde
gee*

G64*
769°
906"
LLg*
46"

266"
AR N
LL9°
649°*
£99°

(xd
TOXB Y WAHINT W

WIHINIH
WOWIXVH
NVIN

WIN
AOHd
NNKW
NIOD

D31
nad
S
oud
VS

Ao
VO
Aoy
nd
N

'H.mmwm
acmEQOHwLMM///mwmmEoo

SONIHAVA WIVIO 40 NOILLNYINJSIA MALLVINKND

CNAIATOOY TVNOSYTd

Y ATAVE

7.8.



G°¢¢
VAR
¢-9¢
¢ e

r-@LAN’\O\
MAN s

R

¢ & L
= O M NI -
N ™ - -

- O N
AN NN

NnNO OO cConNNn oS- 0
L

¢LoL

Jedk 103 § aedk Jo pua je Juipuwyslno mcﬂmﬂhc Jo awak a0 G aeafk jo pus 3® s

6°L¢
00
9 4%
11

L°¢e
gt
6°0¢
4TgL
2°le

9°4e
qQ°cl
4°9L
G Le
G*ge

0°¢e
L°02
G*Le
661
0 %2

261

utdtao jo

<

Q0 O~

A >
NN O e oM
N A A

Ll * .
M\ =~ O
- A =

* & 0
NO 0 O
NN

™ — O\\O <O RO NN
L]

F O MO
.
‘...: -

. .
TN

LL6L

P e e s & Emmee e Wwes W B o+ memmas e -

B L T TR

9°g4
924
VAR
G he

6°Ge
€ ¢h
g°6e
g Ls
€°9¢

IAYAY
g°clL
9°gc
¢°ge
G4

¢rle
He
g 6e
692
2°Le

¢L61

2Lo6l

8 i

AN

L4
QN
RE 8

*

L ]
AR
e VIR VI A o

. s e * o s
VI AW, aY M= 8N

NMANeMN O MM 0o
& A

NSO OO O
L[]

LL6L

ce w - -

g4 84 4°G
S'¢ 0°0 4oL
U 49 G¢
ALY 6°¢ 2y
L2 6°¢ ¢
64y A% S
G2 6°L q°L
h g*e ¢
66 6°G 84
€9 8°G 94
€L ¢l 6L
S 9°1 9°0
6°L 1 oL
4L 6°L e
04 G°¢ G2
Ll 19 A el
U g2 6L
l°e g°c 4
%9 9°9 6°G
¢l6L 2L6L L6l

utdtao jJo awaek 103 ¢ awek jo puo je
T1tas sjuauwled wrero jo junowe Aq 9 ‘TITIS 93ULWOT]398 WIe[d Jo junowe Aq ¢ : Jurpueisino TT13s swield Jo Jxoqunu Lq o

RILITIEVIT S 4IAQTANT

G ATV

NOAV
LYY
a1dd
AOUd

ond
'RIVId
N
NOW
D31

NO¥I
KHEd
mid

d000D

VD

WiN
VS
Aoy
no
54

Kueduwog



€67/ L6°4L 609 i gh°2L €g6e 06°L2 : %5670 G660 96°0 WION
00" 0 L9 2¢ L : 00" ¢ LL*g 6 ! 9L°0 6¢*0 62°0 SNy
%69 04 0L L2 ¢ . HeoLL Lg L 6L°9 , w0 GL°0 92°0 vl
£8°6 8879 Lh°G ] 26°4 €69 609 ' %e o $2°0 9¢°0 sn
0°0 22 L 0°0 ! 0.°0 FARY g0°¢ ' 82°0 2h°0 05°0 173581
A 4 1976 66°8 : W6 gL*ee 2z Lt ' 22°0 ¢€¢°o %2°0 NOAY
62°g GHh'6 99°0 . Hedt 0g°GL 66°2 X 02°0 0¢°0 LL0 AOTO
824 254 gL°¢ ' aL°s 6L 864 ' 2¢°0 42°0 6<°0 asd
€80 62°0 cee N gL*2 62°0 LL*h ' 6L°0 GL°0 ) NOW
Q0°¢ 6471 0¢*9 X %66 ¢l e 2s°g X 2eto 02°0 G¢0 WIN
UTARY 9G4 WAL X £€9°1LL ALzl €6°LL ' G¢°0 9¢°0 660 DIN
gLqG1 L6 99°gL “ Gl 22 HeteL L2 42 " o H¢°0 Lh°0 037
62°9 96°6 ¢S ; 69 Hi o2°LL 42 0L ; 02°0 gL°o0 220 nad
40°9 el 9L*4 | L2z HhocL 90°2L ' 420 420 820 S|
24°9 66°0L 646 | 16°¢ 49°6L Lt " GL°0 ¢h0 62°0 ond
LI 806 €0°6 X 8¢°8 L2yl Leeet “ €270 8¢°0 240 1vs
]
wg L gL°¢g AT | L2°¢ ¢l 02*4 “ 600 00 4$"0 D
g% °9 gL"6 g82°9 i L¢*6 gL°cL 0%°Q ) HL°0 ¢L°o ¢LTo VO
¢2°g 059 29°9 “ 90°LL 2h'6 ZhLL | ¢€¢0 22°0 €¢t0 X0y
9¢ "¢ 184 yao : 26°9 066 68°4 : 41°0 GL*0 GL*0 no
06°9 62L ¢leoL “ 6h°LL Al Gz lL _ L2°0 620 l2°0 N
! ‘
! )
cl6L 261 LL6L ! cl6L 2261 L&GL _ 979 2l6L L46L
uidtao jo : utdtao jo '
i
[}

Jesf 4oy ¢ awak jo pua e Fuipuwmjgino ! aeek J03 6 awek jo pue 3w Juipueysino ! urdrao jo xeok aoj ¢ awsek jo pus je
TT119 sjusuwled wreyd jo junowe £q ¢ TTI}9 SIUBWATIFES WIBD Jo junows £q ¢ wwzﬁccmpmu:o TTT3s swre(d jo asqunu £q ¢ Auedwoy

HOIOW 9 W14V

V.10.



OOO.m:@-m g= i n M 2461 " " ) m (®)

000'492'g 3= " n Jutaoudt 2/6L " " " m (»)
000'492'lL3= " " YITM 1261 o " n " " (®)
000'¢HO OLE= 110308y oT0d, Buraoudt L/6l wWOLJ P UO Paseq Hg  (Q)
000%'¢664Y, 2= ojeur)se s,Aueduoy (®)

Lé~2l6L utdtao jo sxesk JoJ //°PL°L¢ 3¥ SWIELD 8/0 JOo sajeurysy M

N
€4hes 8404 Hhene 626¢ 4l6L
G961 06ee aGgL 082y 2GH2 9461
092L 9g¢e g90L gley €9g¢ Lgse Gl6L
849 2691 6L 9hLy 20Q¢ oone 2hbL Hl6L
$12¢ oLeL (R774 6¢Ly Lege 06¢¢ 1662 994L €L6L
94L SLiL 941 2Ly 2hOoh 054¢ 69¢¢ 0¢62 8891 2L6L
95y 964 T4 %4 G612 £602 7202 06gL 9H91 9¢6 L6L

2L6L woag L6l wouy sSutpusysyng 4 9 9 4 ¢ 4 L
93wWp U0 paseg 93vp U0 paseg JO 9}BWTISH gjuawkeq wiBy eATIeLNUNY
swiel) g/0 Jo 2jewiysy s, Lueduwoy utdtap Jo aesyx

dappe] uteyy oiseq 0003 UT Soan3Ty

4 ATUV



BIBLICGRAFPHY

Many papers have been written on the analysis of data either in the DOT returns
or in equivalent statutory returns overseas. The following is a selec<ion of some

of the recent;y published and readily available papers.

The abbreviations used below are:

GIB
IAAS
JIA
PCAS
TIAA
TIAANZ

ABBOIT WM et al

General Insurance Bulletin

Institute of Actuaries of Australia,General Insurance Seminar

Journal of the Institute of Actuaries

Proceedings of the Casualty Actuarial Society

Transactions of the Institute of Actuaries of Australia

Transactions of the Institute of Actuaries of Australia and
New Zealand

Some thoughts on Technical Reserves and Statutory Returns in
General Business JIA 101

ARMITAGE A Statistical Reserving Methods - How Accurate are they?
GIRO Bulletin No 23
BEARD R E Some Historical, Theoretical and Practical Aspects.
IMA Symposium on Claims Rrovisions 1974
BEARD R E Verification of Quitstanding Claims Provisions ~ Separation
Technique Astin Bulletin 9 Part 1
BROWN A Control of the Tail of OCutstanding Claims in Taylor's Separation
Method GIB 15
BROWN A Stability of Claim Payments Patterns
IAAS Thredbo 1978
CUMPSTON J R Adjusted Claims Estimates GIB No 25
CUMPSTCN J R and TAYICR G C Tests on the Adeguacy_of Provisions for
Employers Liability Cutstanding Claims GIB No &
ECMEWOCD C J An Adminstrator's Definition of the Problem
IMA Symposium on Claims Provisions 1974
HEOQOSCON R Some Aspects of Triangulation Methods in Claims Reserving.
GIRO Bulletin No 14
JUDGE R A Claims Provisicns - The Commissioners View
IAAS Thredbo 1978
KARSTEN H Estimation of Outstanding Claims from Run Off Data
GIRO Seminar 1978
LOCKETT J E and MEUWOR C J Technical Reserves - Liability Sub=-report

MATTHEWS T J

RYDER J M

GIRO Seminar 1977

The Valuation of General Insurance Claims Reserves
IAAS Thredbo 1978

Claims Estimation Models TAAS Thredbo 1578

V.12



SAWKINS R W Analysis of Claims Run-Off Data - A Broad View
IAAS Thredbe 1978

SAVKINS R W Some Problems of Long Term Claims in General Insurance
TIAANZ 1975

TAYIOR G C Claim Size Distribution and Outstanding Claims Provisions
GIB No 27
TAYLOR G C Separation of Inflation and Other Effects from the Distribution
of Non-Life Insurance Claim Delays Astin Bulletin 9 Part 1
TAYLOR G C Testing Goodness-of-fit of an Estimated Run-Off Triangle.

Astin Bulletin 10 Part 1

TAYILOR G C and MATTEEWS T J Experimentation with the EIstimation of the Provisien
for Qutstanding Claims in Non-Life Insurance
TIAA 1977

TRUCKLE W W Estdmating Claims Reserves in General Insurance
GIRO 3Bulletin No 20



HISTORIC RUN-OFF OF INITIAL OUTSTANDING LIABILITY

1.0 Introduction

1.1 This paper is concerned with tracing the progress of outstanding
claims reserves, set up at the end of each year of origin, through
subsequent years,

1.2 The aim is to see if there is any pattern in this progression
between risk groups and between companies.

2.0 Source of Data

2.1 Schedule 3 Part III of the DoT returns via the N.U. database
containing details of the returns of 11 major companies.

3.0 Scope of Ingquiry

3.1 The initial outstanding liability for years 1970-1976 inclusive
has been traced through to the end of 1977 for the following
risk groups:

Private. Car
Employers Liability
Personal Accident
Fire

4.0 Output

4.1 A copy of the basic output used is given in Appendix 1. This
gives the initial outstanding liability and its value as re-
assessed at the end of each year of development. This is also
expressed as an index, taking the initial ocutstanding as 100.

4.2 Appendices 2 to 5 give the results of the analysis of the above
data and form the basis of any commentary.

5.0 Appendix 2

5.1 This gives the mean of the indices of all 11 companies for
successive years of development, years of origin 1870 to 1976,
for each risk group.

5.2 i} Pire - On average this is adequately reserved in all years
with savings emerging as settlement develops,

ii) Employers Liability - This appears to have generally been
under-valued except, initially, for more recent years of
origin. About the 3rd year of development seems to be the
peak of this under-valuation.

Continued ..



vi - 2 -

iii) Private Cars - Again, a general movement from under-
valuation in earlier years of origin to over-valuation

IS T,

years.
iv) Personal Accident - Generally under-valued with no real

pattern, However, many of the accounts in the data are
very small,

6.0 Appendix 3

6.1 As above, but giving the standard deviations of the indices
about the calculated means.

6.2 Variation between companies in the accuracy of their estimates
is lowest in Fire business and largest in Personal Accident and
Employers Liability. The variation in Private Cars appears to
have decreased for later years of origin.

7.0 Appendix 4

7.1 As Appendix 2 with indices calculated on a weighted mean basis.

7.2 For Fire there appears to be little difference between these
and the straight average. The weighting by size of reserves
brings down the values for the other accounts particularly
Personal Accident. This seems to imply that companies with
larger reserves have not been as under-valued as much as the
smaller accounts,

8.0 Appendix 5

8.1 Co=efficients of correlation between company indices and the all
companies indices as given in Appendix 2, for each year of c¢rigin
and risk group.

8,2 1974 and later years of origin were omitted due to the small
number of years of development,

8.3 The movement in the initial liability for Fire business for
individual companies is highly correlated with the movement in

the all company liability.

8.4 No similar pattern is discernible for the other risk groups,

9.0  Summary

9.1 This analysis is an attempt to provide some framework for
assessing the success (or otherwise) of company estimates of

Continued ...



outstanding reserves for different risk groups.

9.2 Success seems to be varied not only between companies but
between risk groups. Size of account and the effect of
inflation look to be important areas in any discussion on
the adequacy of reserves,

P, A. G. Green
8th June 1879
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Year of

Origin
1970
1971
1972
1973
1974
1975
1976

PRIVATE CARS

1970
1971
1972
1973
1974
1975
1976

82.9
82.5
86.6
87.5
88.7
86.5

88.4

111.3
104.5
7.5
98.5
94,9
92,9
95.1

EMPLOYERS LIABILITY

1970
1271
1972
1973
1374
1975
1976

112.6
113.9
110.0
107.7
101.0

93.1

57.4

PERSONAL ACCIDENT

1970
1971
1972
1973
1974
1875
1976

114,0
109.0
101.5
105.6
106.2
120.2
106.4

MEAN OF COMPANY INDICES

118.6
105.4
101.5
28,1
92.7
90.3

127.3
127.3
122.0
112.3
102.7

96.2

117.4
109.1
100.0
106.0
106.0
110.3

119.9
108.5
102.5
96.4
92,2

131.3
129.5
127.1
110.7
106.3

116.2
108.6

98,2
104.35
i05.6

119.2
108.7
101.5
101.8

130.4
127.1
122.2
107,.9

115.9
107.6

98,5
105.0

131.4
124.3
122.0

115.5
107.3
98.5

APPENDIX 2
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130.1
121.9

1135.5
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Year of
Origin
1870
1971
1972
1973
1974
1975
1976

<3
=)
1
-

i
|

STANDARD DEVIATIONS OF INDICES ABOUT THE

MEANS GIVEN IN APPENDIX 2

1970
1971
1972
1973
1974
1975
1976

EMPLOYERS LIABILITY

1970
1971
1972
1973
1974
1975
19746

PERSONAL ACCIDENT

1970
1971
1972
1973
1974
1975
1976

End of Year of Development

1 2 3 4 5
7.0 5.7 5.6 5.6 S.1
8.1 8.6 9.2 9.6 9.8
7.9 9.4 9.8 10.9 12.0
6.8 8.1 8.2 7.9
6.6 7.8 8.2
7.0 6.8

18.5
19.1 24.6 23.7 22,6 24.0
14,2 16.1 1lg.2 20,2 21.1
2.2 13.4 15.4 15.6 16.0
8.5 11.9 13.4 14.4
10.0 13.1 15.3
5.8 9.0
12.4
18.1 25.6 30.1 30.5 28.6
20.5 27.9 31.5 33.9 29.6
22.1 40.1 48.6 47,2 47.8
20.8 25.0 27.5 29.0
12,1 12,6 16.5
11.4 11.9
8.3
24.7 28.8 27.8 28.0 28.9
33.1 33.2 3.8 30.6 30.6
18.8 19.9 21.5 21.3 21.8
16.6 22,4 20.7 20,9
18.5 18.4 18.6
37.9 44,3

32.4

APPENDIX 3

28.3
30,6
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APPENDIX 4
WEIGHTED - MEANS OF COMPANY INDICES
FIRE
Year of End of Year of Development
Origin 1 2 3 4 6
1970 84,3 77.8 75.2 73.4 73.0 72.6
1971 81.6 75,7 72.0 69.3 68,3 67.9
1972 85.7 78.7 73.9 71.2 69.0
1973 85.5 79.9 77.4 75.4
1974 87.6 83.6 81.2
1975 85.5 80.1
1976 80.9
PRIVATE CARS
1970 106.7 112,1 113.8 113.2 114.7 113.7
1971 102.0 101.8 102.9 102.2 101.4 101.5
1972 96.3 9.2 100.7 99.4 9.0
1973 98.2 97.0 94.9 92.9
1974 93.8 90.8 88.9
1975 91.6 87.7
1976 92,9
EMPLOYERS LIABILITY
1970 106.4 120.9 122.6 21.1 123.2 122.2
1971 105.8 118.9 118.0 117.7 112.,5 118.5
1972 101.1 100.9 101.8 100.8 100.7
1973 §7.8 101.1 102.0 99.0
1974 9.7 100.8 101.6
1875 97.9 28.9
1976 97.9
PERSONAL ACCIDENT
1970 104.8 106.1 105.4 105.1 103.7 115.5
1871 28.3 97.4 98.4 6.8 96,7 107.4
1872 88.7 87.3 93.8 93.3 83.3
1973 29.8 98,2 97.0 97.1
1974 100.0 98.6 98.0
1975 105.6 103.8
1376 103.8
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APPENDIX 35

CO~EFFICIENTS OF CORRELATION BETWEEN INDIVIDUAL

COMPANY INDICES TO ALL-COMPANY INDICES

FIRE
Year of Origin
Companv 1970 1971 1972 1973
A .966 .940 .982 .864
B .985 . 957 .996 .999
C .968 .929 .898 .968
D .956 .967 .954 .818
E .928 .979 .974 .997
F .986 .974 .997 .980
G .948 979 .990 .988
H .983 972 .978 .998
I .985 .986 .992 .980
J .984 .980 .993 .988
K .991 .992 .998 .995
EMPLOYERS LIABILITY
Year of Origin
Company 1970 1871 1972 1973
A .848 .833 .951 .239
B .434 .538 .161 .267
C .793 .401 .995 .243
D .363 .441 -,788 -,763
E -.076 .734 .919 .592
F .086 .550 .928 .798
G .827 -.358 ~.,837 .542
H .444 -,255 -,513 .250
I -.145 -.260 .962 .558
J .899 .586 ~,843 ~.675
K .932 .836 .912 .477

PRIVATE CARS

Year of Origin
1870 1971 1972 1973

.952 .966 716 -.822
.599 .692 .978 .119
.670 .733 .649 -,320
.283 .937 .973 .470
.953 .950 792 -.700
.890 .956 .937 =-.202
.920 -.,969 -.%07 .935
-.387 -.,915 -.%00 .833
.766 -,586 .620 .871
915 -,767 .902 .756
.290 . 657 .895 .987

PERSONAL ACCIDENT

Year of Origin
1870 1571 1972 1973

.684 .647 =-.692 -,617
.664 .842 -,825 -.204
.658 .494 .864 .732
-.253 .436 .791 .106
-.035 -,014 -,214 .732
.684 =-,663 =-,622 ~-.,504
~-.086 .984 971 .259
-.317 .392 .976 .732
-.731 -,008 .758 . 680
.964 .820 .890 .788
.368 =-,344 .508 . 406
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APPENDIX 6

COMPANY CODES ARE AS FOLLOWS:

Phoenix

Eagle Star
Prudential
Co~Operative
Legal & General
Norwich Union
Commercial Union
Royal

General Accident
G.R.E.

Sun Alliance



