1979 General Insurance Convention

Financial Planning Werling Party = Chester 1979

Introduction and Summary of Papers

The members of the group comprised:

Bill Abbott Russell Devitc
Ron Akhurst (leader) Craham Lyons
Geoff Booth Jim McCaughan

Roger Davies (in discussion) Jon Wallis

The work on Financial Planning for this year consists of a series of
individual papers, which have been discussed within the group at various
stages, but which remain the especial contribution of each particular
author. A number of open questions have been included in some of che
papers to stimulate discussion and to suggest further lines of particular
research for the future,

A brief summary of the subject marter of each paper is as follows:-

1.

Adaptive Control : Bill Abbott

Bill reviews some of the recent work in this field, particularily
in Australia, and inc¢ludes the main part of a recent paper by Richard

Cumston, together with suggestions for possible further investigation
and research.

Discounting and Inflation : Ron Akhurst

Ron continues the theme of his GIRO 22 paper (itself a contribution
to this year's discussions) by looking at the way current revenue
accounting distorts profitability when compared with an inflation
adjusted system combined with discounted claims reserves.

Capital Allocation : Geoff Booth

Geoff explores the controversy of whether or mot te allocatas capital

by class or profit centre, and outlines some ideas based on portiolio
theory for maximising the return on an overall account without specific
sub~3llocation. He produces some preliminary results from analysis

of D.o.T. returns, looking at the effect of various pertiolio mixes.

Concepts of Profit in the Context of Non-Life Insurance : Russell Devitt

Russell summarises the ways in which the accountancy profession has
been developing the concept of profir, given the impact of inflation
on couventional accounts. He concludes that insurers overstate their
current profitability and run the risk of becoming over-taxed

if they do not achieve some relief on solvency adjustments comparable
to stock appreciation relief in the rest of industry.

Reinsurance ! Sustainable Crewth of Funded Accounts : Graham Lyons

Graham explores the particular problems of determining sustainable
growth rates in the funded accounts that relasurers, Marine and
Aviation insurers adopt. He produces some relatively simple formulae
under a variety of common tax and profic adjustmencs and derives a
similar set of formulae for peolicy year accounting in conventional
business.



Investment Poliey of GI Companies = Practice and a Little Theory :

Jim McCaughan

Jim draws on a range of material to compare the current investment
holdings of the seven major composites and some aspects of the
relative performance of the various investment categories over the
recent past. He concludes there is evidence for continued fajith

in the equity/property markets in inflationary conditions, and
suggests some rough limits for the asset value exposure that
companies should contemplate.

Financial Planning in Composite Offices conducting mainly Life Business :

Jon considers the problems of a profitable Life company diversifying
inte general business, and concludes that shareholders may have to
be prepared to forego some potential dividends if, as is likely in
practice, the levels of premiums obtainable in the market are not
sufficient to sustain the rate of non-Life growth envisaged.

In additien, it is hoped to have available by September a brief summary

of the 13+ papers produced for the Mav 1979 meeting of the C.A.S5. in Celorado,
dealing in the main with the application of modern financial theory to
general insurance, and the implications of total return on capital for

the financial management and planning of such business. These areas are
considered partizularly important at the present time in the USA, and all
those interested should try to obtain a copy of these C.A.S. papers.

R.B.A.

June,

1979



ADAPTIVE CONTROL

"Adaptive Control" is a phrase which bas received some attentiogn
in recent actuarial discussions on financial management in
non=-1ife insurance. t is a phrase which mast people intuitively
think that they understand. These notes are a very limited
attempt te track down the pedigree of the subject.

My first reference was John Ryder's paper on subjectivism to the
Institute, (JIA1I3,Pt 1), Pages 71/2 refer and I will assume that
the reader will have referred back to these pages.

Ryder's bibliography had two references relating to adaptive control

1) Operational Research by Acknff and Sasieni.

A summary of the final section is enclosed as Appendix A.
The bpok refers more to adaptive plamning than to the
engineering scienge af adaptive control.

2) An Engineering Handbook

So far I have received Volumes 1 and 2, and not VYolume 3
which is the one Ryder refers to. VYol. 1 covers the
mathematics of FEEDBACK CONTROL in detaill but with no
initial generalised description. I hesitate to summarise
and will not. However a paper by Richard Cumpston may be
indicative of the techniques used (although its practical
relevence without further development is nil.)

Jotn Ryder again extslled the virtues of adaptive control in the
Australian G.I. Bulletin (Nes. 5 and &)

He says
*...we use two types of mathematical models.
(1) a very simple model for control

(1) 2n elaborate model {or testing

Adaptive control theory is simply the analysis, testing and adeptatien
of simple mathematical models. The simple model is used to “"model"
the reaction of a system to disturbance and is used to defermine aptimum
conditions For control action. The simple model does rot predict,

not even as a probabkility statement. The simple maodel is a

"control device" not an unwieldy "realistic" model: a control cevice
which will not set up too great an oscillation in the systems behaviopur
ar lag too far behind. Since it is net possible to predict the

future we give up trying io. Instead we concentrate on demonstrating
that our simple control models will work using elaboratez model office
studies. The simple secret for controlling most processes is to

leave yourself scomething to adapt.

This "philosophical® statement is something that I agree with, and

I would welcome octher views on the subject as it is fairly
fundamental ta the development of models for planning purposes.

cnnt‘d. LI
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Cumpston wrote a paper on Control Systems or more specifically
feedback Control for the First Austrzlisn G.I. Actuarial Conference.
This paper is attached as Appendix B.

He took the egquation

[,}.st =P -+ T,

where St = sharehclders funds (S.M) at end of year t
Pt = written premium in year t
Ct = incurred claims and eBt = expenses in year t

He then looked at an automatic control system which

a) a%aymed a method has been devised for predicting claims
( Et = predicted claims)

ty

b) set an sbjeetive of maintaining 2 solvency margin St = kFt,

gtarting with §_ = kP
c o

¢) the premiums are contreollsd by setting them in acoordance
with the formula

~
P(KP, , =8) =P .  ~(l+e)C,

h t+ 1

f is called the feedback factor.

"Negative®” Feedback accurs when f is greater than O(17). This means,
if £ =1, that we set premiums to try to produce a profit which
finances the growth in 2 40% solvency margin plus the deficiency of
the actusl solvency maroin.

Ag far as I can make out the whole object of the paper is a trial
and error study to see if a sensible control system can be set up
using various valuwes of f. It transpires that oscillations greater
than those considered desirable are set up by the auvtomatic conireol
process envisaged and that the actual control system being used is
superior to that envisaged.

Cumpston himself recognises the unsaztisfactory nature ef the work to
date. This psper may bSe the start or end of a particular lire of
investigation. Particular poesibilities fer further work have

been suggested, e.g.

1. Earned premiums rather than writien

2. Superipr prediction of claims

Cont'de ees



2, Alternstive control formulae, e.g.

Fa¥4
- Pt) + f (th -=5)=0P - {1+ ) Ct+1

k(P t t+1

t+1

4. The fact that Ct
been estimated a posteriora to reduce fluctuations.

depends on claim estimates which may have

Finally it may be worthwhile to recall one aspect of the addendum
to the Financial Planning paper which was hended out at the York
seminar. This included a model which set premiums automatically
by reference to & profit objective based on projected revenue
account profits. The model found that once a jolt to steady
state assumptions was introduced into the model, e.g. by the
introduction of an unexpected change in the rate of inflation,
the actual profit achieved began to oscillate round the target
profit, sometimes with increasing rather than reducing oscillations.
The profit abjectives tested in that study would appear toc have
been using too much or too litile feedback.

W.M, Abbott
3 July 1979



RPPENDIX A

Acknff & Sasieni

Nature of Plan

Planning is anticipatory decision making. The decisions involved in
it farm a system of independent parts. Because this system is too
large and complex tg be handled all at once, planning must be done

in parts, and each part must be evaluated and re-evaluated in light
of at least one other part. The system being plamned for is part

of a dynamic environment, which is such that organisational
performance is likely to deteriorate unless management intervenes in
the process that is taking plece inside and outside the organisation.

Content of 2 Plan

1+ Specification of arganizational objectives and qoals.
2. Specification of operating policies.

3. Determination of resocurse reguirements, how they are to be generated
and how they should be allocated to components of the erganisation.

4, Design of the organisational structure that is reguired %o carry
out the plan.

5. Design and cantrol over the plan.

"The most essential assumpiion in any planning process is that

much of the plan will turn out to be wrong. Therefore, provisions
must be made for detecting errors and inefficiencies and for
correcting the plan accordingly. A plan must provide for its

own continuous impravement"

Pstterns of planning

(1) Satisficing (2) Optimising (3) Adaptivising

Satisficino

Setting goals belleved to be feasible and desirable.
Usually implies

(1) no significant departure from current policies & practices
(ii) st most, moderate increase in resource reguirement
(iii) no significant changes in grpanization's structure
(iv) lit{le or no provision for pessible errors or changes from
expectations. Little concern with contraols.

Optimising

Setting of goals and selection of operating policies interact. Calls
far development of mathematical models of the system besing planned far.
R control unit or menitor is added to system but is not bullt into

the system.

Cont'd. +»



Adaptivising

Plan grganisatiaons and operations so that they can not only adapt
to majer changes in the future but also adjust themselves to shart
run fluctuations in demand.

Two approaches to gontral. QOne attempts to stabilise demands made
on a system over the long run, the other over the short-term.
Examples 1) Variations of annual production loads of a manufacturer
subject to demand oycles may he reduced by investment using szme
technology in amother industry with demand ran in a counter-gcycle
2) Motivating participants in a system to aet in a way that is
compatible with the interests of the eorganisation as a whole. It
does this by providing incentives that make individual and
organisational interests more compatible.

Adaptive planning should not only build into the system controls
that protect against major and relatively stable changes in it and
its environment; it should also build adaptiveness into the
componants of the system so that short-run variatiogns can be either
more adequately handled or reduced.



CONTROL SYSTEMS J.R. CUMPSTON

{(Submitted to the Institute of Actuaries of Australia
First General Insurance Seminar, December 1978)

Summay This paper shows that Australian motor insurers, over the

ast years, have increased premiums smoothly and avoided large solvency
fluctuations. With the same claims a number of s;mple theoretical
control systems would have produced much more erratic premiums and much
larger solvency fluctuations. The paper shows that control systems using
positive feedback, or too much negative feedback, produce instability.
lMethods of examining control system performance are discussed.

Introduction Control systems have been useful in many fields. For
example, early steam engines were controlled by rotating balls. As

the speed of the engine increased, the balls moved outwards, reducing

the flow of steam and thus helping to keep engine speed stable. Another
example of the value of negative feedback occurs in electronic amplifiers,
where many erratic components can in total give stable performance.

Unlike these examples, the control systems used by insurers are not easy
to analyse mathematically. The main objectives are probably smooth
premiums and stable solvency, but these are hard to define mathematically.
Insurers are suprisingly successful in achieving these objectives, but

it is easy to overlook some of the mechanisms which contribute to their
success. For example, increased premium rates are likely to reduce

policy numbers, so that profits increase while total premiums do not
greatly alter.

It is also easy to overlook the practical difficulties that afflict
insurers. For example, most insurers have to use industry data to
supplement their own claims experience, but this data may only be published
a year or two after the accidents. The performance of many coni{rol sysiems
deteriorates rapidly if there are data transmission delays.

It is essential that actuaries understand why insurers have been so
successful, before suggesting new control systems. Analyses which

attempt toc allow accurately for all apparently relevant factors are nowever
complex, and do not give much help in understanding the important problems.
Simplified analyses, such as those in this paper, are dangerously likely

to overlook vital mechanisms.

Further difficulties arise in choosing test conditions and performance
eriteria. The examples at the start of this paper use actual Australian
motor claims data, and simple criteria such as the mean and standard
deviation of the solvency margin. Such test data has the advantage of
apparent realism. If however a multiple-parameter control system was
fitted so as to give optimum performance with this test data, much worse
performance mignt result with live data.

The appendix describes a ccntinuous control system, and examines its
performance using step and sinusoid test inputs., Using these inputs,
control performance can be measured in terms of response times, oversheots
and transmission ratios. These test inputs and criteria are of consideras
value in optimising electronic control systems, and may be useful for
examining insurance control systems.



Table l: Actual performance of Australian motor insurers

Premiums Claims Shareholders' funds
Year Amount (Increase| Apount|{lIncrease| Amount | Solvency Solvency
margin increase
$M % $M Y $M % %
16/77 722.363 21,32 [444.774 15.17 {300.738 ] 41.83 10.11
75/76 585.426| 22.74 |386.202 6,07 j187.715| 31.53 6.50
74/75 | 485,102 32,50 [364.095 35.42 1121.386| 25.02 -11.88
73/74 366.126f 10.87 1268.856 20,37 |135.094 36.90 ~4.72
72/73 329.932 9.85 [223.364 2.49 {137.301} 41.el 3.87
/72 300,343 19.08 1217.933| 16.75 {113.378 37.75 -6.50
- 70/71 252,225 11.20 [186.673 B.51 }131.603} 44.235 ~-6.51
69/70 226,819 16.55 {172.031] 15.60 {1ll5.120 50,75 -2.67
€8/69 205.171 5.77 {148.810] 11.29 [123.983 60.43 -2.82
67/68 | 193.975 5.81 [133.709 7.33 |l22.682 | 83.25 2.22
66/67 183.330] 10.37 {124.581 $.32 ]111.888 4 61.03 1.29
65/66 166.166 $.66 1118.292 4.35 | 99,2341 52.74 -3.10
64/65 }151.478| 12,84 [113.356] 15.96 | 95.188] 62.84 -10,91
63/64 134,241 11l.46 | 97.7521 18.30 | 99.008| 73.75 -8.19
62/63 120.436 6.62 | 82.630 9.41 | 98.687 81.94 .98
6l/62 | 112.961 7.25 § 75.521 -2.87 91.454 80.906 3.15
60/61 | 105.324 T.61 | 77.751 19.93 | 81.957 77.81 -7.14
59/60 97.878} 1ll.66 { 64.832 14.12 | 83.152 | B4.85 .42
58/59 87.654 4.04 56.810 3.45 74.094 | B84.53 8.25
57/58 84.254] 11.30 | 54.918 7.89 64.270 | 76.28 3.29
56/57 75,702} 15.90 | S0.904| 16.09 | 55.254 72.99 -2.47
55/56 65.318F 11.05 | 43.848 27.18 | 49.280| 75.46 .58
54/55 58.818] 13.97 34.4787 23.58B | 44.044 | 74.88 11.99
53/54 51.61Q| 17.65 | 27.900 3.83 32.461 | 62.90 19.42
52/53 43.868( 21.53 26.872 13,73 | 19.074 | 43.48 10.18
51/52 36.096| 51.41 24,050f 52.85 12.021 | 33.30 -3.92
50/51 23.840) 44.73 15.734 58.29 8.873 37.22 -2.78
49/50 16.472 92.940 6.589 | 40.00
Mean 15.51 15.87 58.41 .06
S.D. 1r.33 14.17 18.69 7.61

Australian motor insurers Table 1 shows the premiums and claims
reportea to the Australian Bureaun of Statistics from 194%/50 to
1976/77. State and private insurers are included, but compulsory
third party insurance is excluded. Each insurer reports data ZJor
its office year ending in the financial year. “Premiums" are
amounts received, not earned premiums, but for simplicity they have
been treated as earned when estimating changes in shareholders' funds
*Claims" are incurred claims, not claims paid.

Shareholders' funds were derived by assuming 40% solvency at the
end of 1949/50, and an expense rate thereafter of 37% of claims.
This expense rate was chosen so as to give a solvency margin ?f
about 40% at the end of 1976/77. This expense rate was intended to
cover commission, administration expensss, taxes and dividencs.
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For example, shareholders' funds at the end of 1950/51 were
estimated as

6.589 + 23.840 - 1.37 x 15.934 i.e. $8.873M.

Premiums and claims both had mean annual increases of about 16%.
Premiums however increased more smoothly than claims (premium
increases had a standard deviation of about 1ll%, compared with

14% for claims). Mean solvency was estimated as 58%, but the
artificial estimation procedure probably greatly over-estimated
solvency in many years. In practice taxes and dividends are

likely to be higher when profits are high, and no allowance for
this was made. The standard deviation of the year-by-year solvency
increases was 7.61%, and this figure may also be an overestimate.

Table 2 shows the disastrous results of applying a simple control
system to the same claims data as in Table 1. Claims were forecast
by assuming the same claim growth rate as in the previous year.

For example, 1951/52 claims were forecast as

15.734 x (15.734/8.940) i.e. $24.905M.

This procedure could not be used for 1950/51 claims, so a forecast
was obtained by arbitrarily adding 15% to 1949/S50 claims.

The premiums needed to give solvency of 40% at the end of the
year were then calculated from the forecast claims. For example,
1951/52 premiums were calculated as

{(1.37 x 24,905 - .152})}/(1~-.4) i.e. $56.613M,

In this calculation, 1.37 allowed for total expenses of 37% of
claims, $24.905M was the forecast claims, $.152M was the shareholders
fands at the end of the previous year, and .4 was the desired
solvency margin of 40%.

The mean solvency margin of 37.75% was reasonably close to the
desired level. The standard deviation of premium increases was
however nearly 12 times greater than in Table 1, and the standard
deviation of solvency increases was more than 3 times greater than
in Table 1.



Table 2: Premium and solvency fluctuations using a simple
control svystem

Promiums Claims Shareholders funds
Year Amount | Increase § Amount | Increase | Amount Solvency | Solvency
‘ margin | increase
$M k! M % SM % %
76/77 204.216 | -72.05 444.774 15.17 33.568 16.44 ~43.60
75/76 | 730.704 -.09 386,202 6.07 | 438.692 60.04 27.862
74/75 | 731.363 393.91 364,095 35.42 | 237.085 32.42 29.36
73/74 | 148.077 -67.50 268.856 20.37 4,532 3.06 -46.,28
72/73 | 455.576 89.27 223.364 2.49 | 224.788 49.34 18.09
71772 240,701 1 -17.26 217.933 16.75 75.221 31.25 ~-14.50
0/71 290.924 9.07 186.673 8.51 | 133.088 45.75 9.04
€9/70 266,735 43.95 172.031 15.60 97.206 36.71 .63
68/69 185.300 ~-16.58 148.810 11.29 66.853 36.08 -2.38
67/68 {222,137 85.01 133,709 7.33 £85.423 38.46 -.25
66/67 120.065 | =39.25 124.581 5.32 46,487 38.70 ~10.42
65/66 | 197.626 35.40 | 1l8.2%92 4,35 97.078 49.12 6.98
64/65 |} 145.955 =-27.85 113.356 15.86 61,512 42.14 7.12
63/64 202.290 432.64 97.752 ig8.30 70.855 35.03 28.48
62/63 37.979 -71.57 82.630 9.41 2.485 6.54 =51.63
el/e2 |133.572 1.27 75.521 -2.87 77.709 £8.18 22.09
60/61 |131.895 72.78 77.752 19.93 47.601 36.09 6.27
53/60 76.335 -2.66 £4.832 14.12 22.225 2%8.12 -15.15
58/59 78.422 10.47 56.810 3.45 34.710 44.2¢ ~3.80
57/58 70.989 -10.45 54.918 7.89 34,118 48.06 -.34
56/57% 79.271 3.84 50.804 16.09 38.367 48.40 10.632
35/56 76.336 51.76 43.848 27.18 28.834 37.77 12.78
54/55 50.301 205.19 34,478 23.58 12.570 24.99 ~32.67
53/54 |- 16.482 -62.75 27.900 3.83 9.504 57.66 -12.96
52/53 44.243 -21.85 26.872 11.73 31.245 70.62 28.55
51/52 56.613 274.45 24.050 52.85 23.817 42.07 41.08
50/51 18.119 -8.21 15.734 58.29 .152 1.01 -39.0G
43/50 16.472 9.940 6.589 40.00
Mean 47.81 15.87 37.75 -.87
S8.D. 131.11 14.17 16.78 25.02

The simple control system used in Table 2 has two defects
- only the two most recent years of claims data are used
to forecast claims

- too much negative feedback is involved, in that the
system tries to correct any solvency surplus or deficiency
in one year.

Trials were therefore made using claims forecast by fitting straigh:
lines to the claims in the last three or four years, as well as the
two year basis used in Table 2.

For each forecasting method, trials were made using varying levels
of a feedback factor f. Premiums were calculated as

{((1+e)C - £ So)/(1-ki)
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whexe C is the forecast claims

e is the expense factor

£ iq the feedback factor

& is shareholders’ funds at the end of the previous year
and Kk is the desired solvency margin.

With £=1, this formula is the same as used in Table 1.

With £=0, premiums are equal to forecast claims and expenses,

so that no correction of forecasting errors or solvency deviation

ever occurs. This is often described as a "“zero feedback” or

"open loop" system,

From the premium formula, it can be readily shown that if claims

are always zero,

§./8% =1 -£/(1-kf)

vhere S;is the shareholders' funds at the end of the year.

Table 3: Results using different control systems

Years of Feaedback "Igﬁiﬁizzszn Solvency Incr::ijegzy
past data fa;'tc’r Mean | S.D. | Mean | S.D. | Mean | s.D.
% L 3 ] % 3 %
2 -1 * ® * * * *
2 0 16.92 | 28.84 15.31 ] 21.78 | ~1.22 | 13.44
2 .5 20,55 | 45.3% 37.10 | 13.27 .22 | 17.10
2 47.81 j131.11 37.75 | 16.78 -.87 { 25.02
2 2 * * * ® * -
2 * * * * * *
3 0 16.31 | 24.37 -.95| 14.06 | -1.97 | 13.12
3 5 18.98 | 38.59 32.64 1 12.11 -.04 | 15.87
3 28.35 75.03 37.47 1 12.49 .15 17.80
3 2 * t * % * *
4 0 15.98 22.73 -2.39| 17.28 ~2.37 12.55
4 .5 18.33 | 35.87 31.88 ] 12,53 -.25 | 15.33
4 24.59 62.63 37.46 | 11.8% 211 15.87
4 * - % - * *
Actual resulss 15.51 11.33 £8.41 ¢ 18.6% .06 L 7.61 R




If £ is less than 0 or greater than 2/(1+2k), 8§ /S, will be
greater than unity, and rapid divergence from the starting
point will occur. Such a control system is described as
"unstable”.

For k=.4, instability will occur for any negative £, and for
any f greater than 10/9. The results of trials confirming this
are shown in Table 3, marked with asterisks. The trial shown

in Table 2 used f=1, which is close to the boundary of instability.

The results in Table 3 are all vastly inferior to those actually
achieved by insurers. The varying results obtained with f£=0
reflect the different forecasting systems, as no feedback

is involved. The results with £=.5 all show premium increase
standard deviations 3 to 4 times greater than achieved by
insurers, and solvency- increase standard deviations about double.

Confusingly, systems with negative £ are normally described as
"positive feedback" systems. In general, such systems will
undesirably amplify temporary disturbances, even if not going
completely out of control. As shown here, systems with too
much negative feedback can also be unstable.

Continuous control The appendix analyses a system which assumes
continuous control of premiums, based on fitting trend lines to
recent claims experience. As with the systems discussed earlier,
positive feedback or too much negative feedback produces instability.

The advantage of continuous control is however that more negative
feedback can be used before instability occurs. The parameter

A in (4.1) corresponds to the feedback factor f used earlier. With
a desired solvency margin of 40%, instability does not occur until
A=2.5, as compared with £=10/9.

Comments The results in Table 3 show that very unsatisfactory
results can be obtained with poorly designed control systems. The
appendix illustrates the mathematical complexities of analysing some
control systems, even with unrealistic simplifications. Nowhere
does this paper give any clear guide to control systems that

are likely to work in practice for insurers.

A vital guestion is hew insurers have achieved such good resulis in
the past. Some answers may emerge by testing fairly simple contrel
systems using actual data, each system including a different
practical mechanism. For example, price elasticity and proper
conversion of written to earned premiums may give smoother premiums.
With 1luck, something useful to insurers may one day result.

2 November 1978 J.R. Cumpston
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DISCOUNTING AND INFLATION

by R.B. Akhurst

Introduction

This paper continues the examination and discussion of profit, solvency
and risk by considering some aspects of:

(i} operating with and without discounting claims reserves
(ii}  the effects of a tramsition to such a basis
(iii) the impact of a pre-tax solvency adjustment

It concludes that there is some evidence that both these changes would correct
distortions in curtent accounting methods, and on balance assist the industry
in conditions of high inflation.

Discounting Reserves (see also the 1976 York papers)

The three projections shown in more detail in Section 5 illustrate the
progression of three compenies, starting in identical circumstances and
reaching 2 more stabilised profit/growth position from the 6th year ounwards:

Company (A) accounting on a conventional revenue year basis
{(B) accounting on a discounted reserve basis
{C) switching from conventional to discounted in year 6

The simple model used tries to avoid many difficulties of the real life situa—
tion without losing the essential validicy of comparison. In particular:

- it ignores the difference between written and earned premiums

- investment income is assumed only on opening solvency and
claims reserves for each year (other income is, in faet,
commont to both)

~ simple compound growth rates are used

Points of note ffom a start-up situation include:

1) post~tax profitability is more stable under a discounting
gituation, avoiding 'new business strain'

2) aqually. especlally under high growth conditions, the discount-
ing company is more viable, and may require less capital

3} conversely, although consistently disclosing higher solvency,
the discounting company might conventicnally be Seen as more
risky

4) the retention of current methods effectively locks up sub-

stantial interest-earning solvency funds, pre-tax, in claims
reserves. These can, however, only be released by a switch to
a discounting system.
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Some comparative examples affer ten years under the same basic assumptions
ate as follows:-

Growth Rates
)4 107 157 257
Premiums Both 100.0 235.8 351.8 745.1
Total Profit Company A 9.8 12.9 13.8 10.5
(Post Eax) Company B 8.6 14.1 17.6 25.7
Solvency Company A 19.2 47.5 39,0 28.%
Ratio Company B 87.9 57.9 49.6 39.8
4

1t can be seen that, after a pre-tax replenishment of 2 20% solvency macgin:

~ under higher growth conditions, conventional profits
are considerably less than discounted profics

- the relative attractiveness of the two methods is
sensitive te beoth growth and interest assumptions

- discounted solvency marging are higher, total assets
lower, growth is easier to sustain at 3ll levels

Cther variations of the length of settlement tail give results as follows after
ten years, assuming a 15% per aonum compound growth rate:

Short tail | Medium tail | Loung tail

Post tax Company A 0.5 13.8 29.9

Profits Company B 1.7 17.6 35.1

Solvency Company A 22.2 2.0 61.9

Ratio Company B 25.3 49.6 76.2
A

— the real difference between the methods is the timing of the
recognition of investment income, which becomes more marked
with increasing rates of growth and length of tail.

To summarise, the broad conclusions reached from the simplified wodel utilised,
and confirmed by the actuary of at least one US company operating on such a
discounted basis, are that discounting reserves can, in many circumstances,
enable a company under inflationary conditions:-

{i} to publish a higher apparent solvency margin

or (ii} to sustain higher growch rates
or {iii) to pay higher dividends
or (iv) to operate with less start-up capitalisation

Where the companies' rating is calculated or controlled on a total return
accident year basis, there might be no difference between them in the premium
charged. However, the conventional reporting mechanism under inflationary
condirions results in lower annual published profits and apparent solvency. This
digtortion is, to a large extent, vemoved by discounting which brings the
premium and reporting bases more into line.

The company profitability working party for the York meeting in 1976 d@monstrated
that a further desirable feature of discounted reserves was their apparent
greater stability under radical and unexpected changes in inflation. IE is
possible that this result helds under a range of conditions, since discounting
reserves would allow more consistency between the valuation of balance sheet
items.
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3.1

3.3

3.4

4.2

4.3
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Effect of a Changeover (Company O)

Poincs of nocte after the changeover, compared wich concinued progression
under the original accounting system are:-

= accelerated tax payments

= lower claims reserves, and ultimately investment income

- higher disclosed profictability

~ possibly higher risk of ruin (after failure to meet statutory
solvency requircments)

- once and for all increase in solvency, in fact te a higher
level than the pure discounting Company (B} through invest-
ment- income on with-held tax in earlier years

There would be stronger need for an agreed explicit and efficient minimum
sclvency margin being determined, which should take into aceount not onrly
risk exposure but also operational margins and size of company.

Such a solvency margin would need to be broadly internaticnal and discussions
re EEC levels are velevant in this context.

The interesting conclusion is that a company accounting on a conventional
basis produces an apparently better overall picture immediately after a
changeover than before, and better through investment of higher reserves

in earlier years rhan a company which had been discounting for a longer peried.

1t should be borne in mind that even this simple model has produced situations
(e.g. very low growth) where the benefits of a change would not be so obvious.

Pre-Tax Inflation Adjustments (as also discucsed in Russell Devitt's paper)

The main projections contain an example of this adjustment in action, assum
ing full pre~tax relief for 157 growth on a notional 20% minimum solvency
margin. This is shown as an annual charge to profits, and thus published
profits are lower — but solvency is increased.

Comparative results, after ten years at 15% per annum growth are:~

No 20% Margin 507 Margin

Relief Relief Relief
Published Company A 17.6 13.8 8.1
Post-Tax
Profits Company B 21.4 17.6 11.9
Solvency Company -A 28.7 39.0 54.4
Ratio Company B 39.3 49.6 65.1

%

Points of note are:-

- the benefits to solvency {met worth) are extremely significant,
with a trade-coff against apparent published profits

~ there are tany analogies with other industries, particularly
with stock relief and the inflarion accounting priunciple of
maintaining real worth on & pre-tax basis

=~ wultimately 1lower premiums, higher solvency or higher growth
could be sustained



Open questions ares=

(a}

{b)

Discounting Reserves

1.

If we are to certify reserves - which reserves would we
prefer to certify (and what margins would we want?)?
What should we do about:-

(i)} discounting other balance sheet items
(e.g. premium reserves)?

(ii) amortising fixed interest stocks?
(iii) ‘dealing with variable investments?
Under which method are results more sensitive to mis-

estimates in major assumptions regarding settlement
patterns, interest and inflation?

Should future anticipated interest profits be recognised
in principle in published accounts?

Is a discounting company more risky? Irn this context, do
we mean failure to meet statutory solvency reduirements?

Inflation Adjustments

1.

Are we being taxed equitably as an industry in relation
to others - particularly in inflaticvnary conditions?

If the correct way out is to apply & pre—tax sclvency
adjustment:-
{1) what level of solvency should be allowed?
(ii) what growth is allewable as a charge:
{a) total growth?

or (b) some inflatiomary index level ... and
if so, what index?
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5.2 Assumptions

Starting capital 50
Growth rates (main projections) 157 per annum
Investment income rates on opening funds 10% per annum
Claims discount rates: Company A oz

Company B/C 107
Tax rate {(all profits)} 50%

Pre-tax solveuncy adjustment om a notional 207 solvency margin

First Year Incurred % Incurred

Claims payments Year Q 15 20.0%
Tl 15 20.0Z
"2 15 20,0%
o3 10 13.3%
"4 10 13,32
"5 5 6.7%
" 6 5 6.7%
75 100.0%

Incurved claims: Coupany A 75%Z premiums

Company B 757 premiums discounted by year of
payment
Expenses /Commissions 30Z premivms

5.3 Explanation of Print-Qut

Resexve top—up : Amount required each year to increase opening
discounted reserve to pay claims and set up closing reserves

Solvency Contribution : An amount deducted from pre—tax profits
and added to shareholders' funds to increase 2 notional solvency
level by the rate of growth:

e.g. 100 {premium} x 20% (solvency level) x 15% (growth) = 3

13th' June, 1979
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CAPITAL ALLGC:TION *2AU6 1870

1. JTHTRODUCTION

1.1, This subjeect is part of the very much wider one of finanecial theory,
which in itself possibly meriis the attentions of a study group.

Tnis note deals mainly with the application of portfoliec theory io
the problem of capital allocation., The origins of the note lie in
an experiment szttempting to test whether the broad strafegy of the
authors company was reasonable, Throughout a large number of
assumptions are iwade and it is possible that for practical purposes
the subject is only a curiosity.

2. METHCDE OF ALLOCATION

2.1, Capital is required for a number of reasons but in the following i%
is assumed that it is to provide against adverse claime fluctuation.

The allocation of capital (solvency margin) is required to judge the
performance of 2 profit centre (class of business, branch of company
or vhatever) against the capital employed.

2.2, Three methods of ¢apital allocation are immediately cbvioust=

{(2) Spread the overall level evenly across classes
accordirg to Premium Income.

{v) Splii zecording to & risk factor.

(e} Do not allocate at all,

Fe ALLCCATION ACCCRDING TC PREH-IUM INCONE

Fela The mzin facters in favour of this method are simpiicity of appresch
and that statutory margins are determired in this way.

3.2, The methed fails to tzke into account that the result of some clas
are inherently more suitable *han others, are more likely 1o czuge
ct

€3

-
inselvency 2nd therefore reguire more capital in order to trensa
business.

4. ALLOCATION ACCORDPING TO A RISK FACTCR

4.1, Ideally the capital required to obtzain a given ruin probehility arising
from the variance of the clzims experience should be used as the
capital of the profit centre. Bowever, ithe fact that severzl Trafit
centres are overated together by the c¢ompany enzbles a lower cmount of
capital to he erplioyed to achieve ithe same ruin prebability.

4.2. Division of the overall solvency mergin could be achieved in proporiicn
to the carital required by eazch ovrefit centre, sffectively a higher
probability of ruin is chosen for the individual prerfiti centres than
for the whole.

COnThensn



4.3,

4.5,

This ignores relationshivs heiween the n»rofit centres, For instance
Household business is affected in a similer way to Fire husineszz by
such incidents zs storms, cold we ther, Firemens Utrikes and there

is a degree of correlation between the results of these clasces.

There may even be a degree of negotive correlation betiween profit
centres. If this is so then transaction of business in a zomcin~iion
of thece will provide a very much more stzble result then tr nsacting
business wholly in one or other of the two =zenrrzte orofit centres and
will require very much less capitzl. Equally if the two clasrnes are
perfectly correlatad the effeet is that of transacting one cliss of
business and there is no berneficial stabilization.

A fair zlliocation could bhe made by considering the contribution of a
profit centre to the overzll variance,

Por profit centres A, B, € with proportions 2, b, ¢, the comdined
variance of the norifolio is:-

a? var A + ¥ war B+ <@ var € + 2 ab covar A,B + 2 a2c covar A,C
+ 2 be cover B,C

It iz the split of the covariance terms which makes zllocation difficult.
Cne way in vhich this could bz done is in accordancs with the virisznce
of the profit rcentre, thus A's contribution woulé be

o

a2 ver A+ e var A 2ab cover Al

% var A + % var B

+ a wvar A 2ac covar A C

& var A + o% var B

The overall gzolvency margin could then be divided in proporiion to
the figures so found,

Idezlly if a vrofit centre is divided then the zlloc:tion to oiher
orofit centres should rot chence,  The cavital for the new -rofit
centres should equzl the capital of the divided profit centre,

In the suggested allocation of 4.4, this does not hapoen. aAn
zlternztive to which 4.4, is on zpiroximation is to zllocate ithe
covariance term zccordiing to the prorcortion tne orofii cenire
contritutes to the variznce, Por example, in the case of two nrofit
centres A and B,

Contribution of i to variance (X) = £ vars + X 2ab cova,3
var 4 +B
Simplifying X = a? var & var A:B

2 P
a var A + b ver B

CONGlwewwes
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4.5.

{Contd.)
Extending thig to three cliases the contribution of A to the variance
= a° var A + X, 2ab cov A,B + X, 2ac¢ covA,C

var A + B var A + €

where X, znd Xz are the proportions A contributes to variance of
A and B, A and C.

This does not simplify readily covariznce %terms are introduced =znd the
gimplicity is lost. Again the split of a profit centre affectis
profit centres other thazn the split ones. A ready solution does not
appear available.

Do not allocate.

51

5.4,

If the performsznce of the whole portfolio is congidered then ihe
problem can bte restated in terms of maximising the return of a
porifolic for a given zmount of capitzl. Assuning the capital
required is proportionzal tc the standard deviation of the claims
experience then using the dualiiy theorem this ¢zn be re-expressed as
minimising the standard deviation for a given retummn.

This approach considers the mix and georgraphicsl spread of businese
and their effect on the overall result of the portfolio.

A considerable smount of developmeni has been made in the invesiment
field, especially in the U.S5.&, on portfelio theory following the work
of Markewitz. The originsl theory was asimed 2t minimising the
standard deviation of a portfolio of investments for a given expected
return, This theory can and has been exiended to determining the mix
cf business an insursnce cextany sheuld *ironsact in order ¢ provide
the smzllest standard deviation for a given return and which would
thus require the smallest amount of czpital.

The objective is to minimise the standard deviaiion of the resulii of
the portfolioc for a2 given return znd this is done using gquadratic
progrzrming technigues, The process is repeated for differirg
returns and the efficient sets, those with minimum standard devistion
for a given return, c¢an be plotted and would usuvally be of the form:=-

standard
deviation
return
411 other seis {mixes of business, geosrarhicol soresd) arnear ahove

the curve.
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5.6.

5.7

5.8,

-4 -

It ig then a matter of decision how to optimize the portfolio.

Either a meximum standard devistion can be set or a level of return
¢an be chosgen and the aim can then bs to change the talance towards
the ideal, From any portfolio which is not efficient and the retur:n,
stundard deviation point lies above the curve, it is possible to
improve the portfolio make-up either by reducing the standrrd
deviation of the result or by improving the return.

The author is experimenting with a computer progrem %o consiruct this
curve of efficient sets although this has not yet been completed.

The inut is to be the percentage contribution to profit by closs of
business and is derived by tazking

Premium of 100 less c¢lzims rztio less commiscion ratio

less direct expense ratio plus investment return.

The claims ratio to be used in each clzss has been derived from
D.o.T. returns and is an average for the last 5 yesrs and for a
number of companies which represent a good proportion of the total
mirket. The standard deviaztion and correlation coefficient of the
claim ratics of the classes were also derived from the same data.

A number of fzults exist in this data:-

1. The componies are not 21l the same size and thus some of the
variation of result comes from size 2nd not merely the
variabiiity of the experience of z class over time,

2. Individuszl ccmpanies have portfolios which zre influenced by
underwriting practice, source of tusiness, structures of the
company #n¢ scme of the voriation in results will result from
inter—company differsnces,

3, The elaims ratio chosen was the latest known positien on an
yeer of origin. This intrcduces 2 further variztion 23z beiween
different yesrs o develogpment.

A fault with the theory is that the standard deviztion does not measure:
the skewness of fthe distribution, the c¢laims ratios being lirited at
the lower end but not at the upper,

The effect of reinsurance is to reduce the vzriance of clzims exrerience
and the reinsursnce policy is very much part of the same carpiia
equation., The effect of ths reinsurance vrogramme of the authors
company has been superimposed on the D,0.T. data.

Investment income has been taken 23 the return genercted by using a
notional rate on the funds of the authors company allowing for
different cssh collection rates within each ¢lsss., This iz not ideal
as the funds are generzted by trzrnsacting business over a number of
years and the rate will not be the itrue investment income tan%t should
be attributed %o the transaction of Business in a psrticular class over
one year, The investment income is ~lso zfiected by company siruciure,
seurce of business, etc.

Contdannne



5.8.

5.9.

5410,

5.11.

-5 -

(contd.)

A better way would be to disecount cl-ims ot chosen rates in the D.o.T.
returns rnd use these fipures {o calculaie avernges and standard
deviations, Some allowrnce would need to be made for the rate at whien
premiums are paid.

This also overcomes the objection thet i% is only the wvariation of the
ciaims experience which is token into account in minimising orocess.

Commission .nd direct expenses have 2lsc bLeen determined by reference
the experience of the authors comnany.

Because a company has an existing nortfolio and is limited in whst it
does by its structure nd its outlets some comstrazints 2re to be placed
on the business mix, of the form - Fire not to exceed 25% of the total
account, Theft not to be less then %% of the Fire account, etc.

This overcomes one major shortcoming of the theory which is that the
ideal results usually suggest that business should only be transzcted
in a very limited number of classes.

Prior to a full computer program being ready, some research hzs been
done using zn alternsztive aporozch choosing a number of different mixes
of business and determining the overall siandard deviation. Some
surprising results emerge in that the mean and standerd deviation of
the return do not vary very much, zlthough this could be due to the
assumptions built into the dzta.

The implicztions are:—

1. That business shouldi be obtained wherever it is ecsiesi,
2. That insurance market is a perfect morket.

6, CONCLUSICH

6.1.

6.2.

The note has considered only the need for capital to meet varistion in
claims exverience and other faciors such as the length of time cver
which nrofit emerzes hes not been considered,

A number of questions arise:-
1. What factors should be considered for allocziion of capital ?

2. Is there any need to allocate canitzl 7

3. Can the Farkowitz theory be of practiecal use and can it be
extended to include matching the verisnce of assets cnd
liabilities ?

4. If trading results nsre more or less ccnstant over a varieily of mixaes
should the objective become the secondery one of maximising under-
writing result to improve image with the sharehelders ?

5. If the theory is inadequate, how should ve plan mix of business,
geographical sprsad, ete, 7

6. In 4.4. znd 4.5. two sugrestions were made for the split eof caviial,
Are thesre better solutions? In particular, iz there & solution
in which further splits do not affect the other profit certres 7



THE CONCEPT CF PROFIT IN THE CONTEXT OF NON-LIFE INSURANCE

Introduection

Uses of measures such as the rate of return on capital employed %o assess finanecial
performance presuppose a consensus on what is understood by the concept of "profit",
The appropriate definition may vary with the circumstances. The Sendilands Report (1)
for example distinguishes five different concepts of profit.

Historic Cost Accounting

The method of accounting used by the majority of companies is known as historic
cost accounting. This method uses a concept of prefit based on the matching of
revenue receivable during the year against the historic costs incurred in generating

that revenue, in accordance with the accruals concept deseribed in S3AP2 (2).

Conventional insurance company accounting is based on the historic cost convention.
However, this is modified to the extent to which asdvantage is taken of the exemptions
permitied to insurance companles from the disclosure requirements of the Companies
Acts. Broadly, the effect of these exemptions is to allew insurance companies to:

(a} understate the value of the investments which form the greater part of
their assets;

{b) charge fixed assets to revenue, thereby understating the disclosed profit
and assets;

(c) overstate their liabilities.

Companies vary in the extent to which they take advantage of these exempitions.

Tt has long been recognised that inflation can materially distort the financial
position and results disclosed by historic cost accounts. Baxter (3) writing in
1962, pointed out that the potential distortions were that different figures in
the same account were not comparable, figures in a given balance sheet were not
comparable, and that figures in a given income account were not comparable. The
first two are likely to understate assets, the latter to understate prolits.

Modifications nave been made to historic cost accounting to try to overcome some
of these problems. The best example is the practice of ineluding such assets as
freehold property in the balance sheet at valuation rather than original cost.
This tendency has been reflecited perhaps in insurance company accounts by the

increasing trend towards showing investments at market price, rather than the
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more conventional presentation of "eost, less amounts wriiten off",

Current Purchasing Power Accounting

The upsurge in the rate of inflation during the early 1970's led to the Accounting
Standards Committee QA 3C) issuing proposals for inflation accounting in what
eventually became PSSAP7 (4). This document advocated a supplementary statement
using a method known as Current Purchasing Power Accounting. This method involves
expressing accounts in terms of a unit of measurement of constant value.

PSSAPT excited much eriticism, not least because its concept of profit included
all gains accruing to the company, including gsing and losses on monetary assets
and liabilities, and regards these as distributable, provided the shareholders'
interegt is maintained in real terms. As a consequence of this reaction, the
Sandilands Committee was set up.

Current Cost Accounting

The Sandilands Report (5) recommended a form of value accounting known as Current
Cost Accounting, This is based on a concept of profit whereby all gains arising
during the year are regarded as distributable, provided the productive capacity of

the assets of the company are maintained. Assets are included in the balance sheet
at their 'value to the business’.

After the publication of Sandilands the Inflation Accounting Steering Group was
glven the task of translating the recommendations into accounting standards. Their
attempt to do this, ED18 (6} was eventually rejected by the acecounting profession,
on the grounds that it went too far too fast.

Hyde Guidelines

Following the rejection of ED18, the ASC issued interim guidanee on inflation
accounting, the 'Hyde Guidelines'(7). These proposed three adjustments to the

historic cost figure - a cost of sales adjustment, a depreciation adjustment
and a "gearing" adjustment.

The cost of sales adjusiment is not applicable %o insurance companies, because of
the nature of their business, and the depreciation adjustment is not signifieant,
because few companies carry fixed assets in their balance sheetsg, The form of the
"gearing adjustment depends on whether a company has net monetary assets or net
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monetary liabilities. If an insurance company’'s investments are regarded as monetary
assets, then these will invariably exceed the liabilities and the adjustment

consists broadly of reducing the historic ceost profit by the amount required to
maintain the real value of the net monetary assets. Making such an adjustment materially
reduces the disclosed profits of insurance companies.

The Hyde Guidelines were intended as an interim measures, and the proposals 40 super-
sede them were published by the ASC in April of this year as Exposure Drafi 24 (ED24) (8).
They represent an evolution of the Hyde Guidelines, inasmueh as thewcontain the same
adjusiments, together with a new one, to be known as the Monetary WOrking Capital
Adjustment. This reduces the historic cost by a further amount representing the amount
requred to maintain the real value of working capital. The amount involved is unlikely

to be significant compared with the gearing adjustment described in the previous
paragraph.

Solvency Maintenance Adjustments

Anocther indusiry with net monetary assets is the banks, and the Inflation Aceounting
Steering Group set up a Working Party to consider their position., Their report (9)
contains the suggestion of a Free Capltal Maintenance Adjustment. There 1s an

obvious analogy between a bank's free capital ratio and the solvency ratic of an
insurance company, and a case can thus be argued for a Solvency Maintenance Adjustment.
{It is interesting in this context to consider the comparison beiween banking and
insurance made by Quirin (10) and Plymen (11)).

Making such an adjustment results in much lower profits than those remaining after
the orthodox Hyde-type adjustments desecribed above. It shows that for at least the
last five years, the main composites have not covered thelr dividends, whie¢h have,
therefore, effectively been pald for reserves.

A further development of ED24 over the Hyde Guidelines is the introduction of a
Current Cost Balance Sheet. The consequent effect of the adjustments on the balance
sheet must not be overlecoked. Making the solvency adjustment referred to above would
have the effect of reclassifying part of the shareholders' funds as non-distributable.
Providing dividend policies were adjusted accordingly, solvency should be maintained
in the long run; at least as far as increases in premium income of .n inflationary

nature are concerned,

Both the Hyde Guidelines and now ED24 are firmly in the Current Cost Accounting
tradition, and it seems clear that this method of inflation accounting is to remain
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the conventional wisdom. This will presumably reinforce the growing tendency of
insurance companies to show azsets at market value in their balance sheets, which
has been accelerated by the 1976 Valuation Regulations, which require, broadly,
market values to be used in Department of Trade returns. Strict interpretation of
the "valu® %o the business" concept would also suggest that claims reserves should
be in the balance sheet at their discounted value.

Conclusions

The manufacturing sector has succeeded in obtaining fiscal recognition of the impact
of inflation on their profits by stock appreciation relief., The insurance industry,
by remaining wedded to the outmoded historical gost concept, now runs the risk that
the shift in the burden of corporate taxation which this has brought about will
become permament.

Kelly {12) has recently demonstrated the poor underwriting experience of the composites
over the past few years, and explained how their results have been bolstered by non-
recurring factors. He shows that the (historic cost) return on capital employed has
lagged behind the growth in premium income, hence the pressure on solvency and the
capital raising exercises of the recent past. The expansion of premium income over

this period he attributes mainly to inflation, and hence the capital base of the
industry has not been maintained intaet,

Employing inflation-adjusted figures shows that the underwriting performance in real
terms 13 even worse than that suggested by Kelly. It also underlines his point about
erosion of the capital base, and, it would seem, corroborates the proposition of Sale
and Scapenéwkhat a Current Cost Accounting model can be used to assess dividend
paylng ability.

It is also interesting to note that the correspondence in Gire 21 about the main-
tenance of solvency margins is caused by the use of a historie cost notion of profit.

If the current cost concept, involving the solvency maintenance adjustment, 1s used,
the problem of "abnormal profit" disappears.

A problem that requires further attention arises as a consequence of the fact that
the solvency margin relates to the general business of a company as a whole, rather
than the assets being earmarked for individual classes of business, Until a method

is found of alloecating assets over the classes, the solvency maintenance adjwstment
cannot be apportioned on other than an arbitrary basis.
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CONCEPT GF PROFIT TN NON-LIFE INSURANCE CPEN QUESTICONS

1. Is the historic cost concept of profit outdated as far as insurance companies
are concerned?

2. Is Current Cosi Accounting a more appropriate method of accounting for inflation
than Currert Purchasing Power in the context of insurance? Or is there scome other
method apart from these two that is more suitable?

3, Is the distinetion between monetary and non-monetary assets meaningful for an

insurance company? Is a Hyde-type gearing adjustment appropriate?

Lk, Is a Solvency Maintenance Adjustment a suitable method for coping with she effects
of inflation?

5. How should the "value to the business" concept be applied in the insurance industry?
Does this imply discounted claims reserves?

6. Is a Solvency Maintenance Adjustment the best answer to the tax problem? Would
any quid pro quo be required, and if so, what?

7. Is maintenance of the real value of the capital base a valid objeetive for an
insurance co nany? Is it realistic under present conditions?

8. How should a Solvency Maintenace Adjustment be allocated between different classes
of business?



Reinsurance: Sustainable Growth of Funded Accounts

Reinsurance business for Marine, Aviation and for
non-proporticnal Fire and Accident business is accounted for
on an underwriting year basis. Claims payment run-offs for
each underwriting year are usually long-~tailed so that cal-
culations are essential at the end of each revenue year to
determine the liability for run-off of claims less premiums.
In practice transfers are made to or from the Profit and Loss
Account after determining whether the Fund for each Branch is
sufficient to cover the run-off liability. The funded basis
of accounting ensures that the concept of unearned premium
reserves is not applicable.

The problem which this note examines is the rate
of growth which can be sustained by a particular branch or
class of business taking into account all the factors which
could affect the result such as loss ratio, claims and premium
development patterns, investment income, solvency margin
regquirements etc.

An algebraic approach is adopted and simple models
of a particular Account and its effect on the Profit and Loss
Account have been developed. The problem is primarily of
conversion from an underwriting year basis to a revenue vear
basis.

The following sets out the Branch Account and the
Effect on the Profit and lLoss Account with results from the
simplest possible example alongside.

Simple Example

Based on
Items Symbols 10% p.a. growth

Branch Account

Fund b/fwd. F (0O) 13,248
Exchange adjustment X
Premium Income P 9,009
Claims C 8,471
Management Expenses E
Underwriting Profit/

{Loss) _ O

It v+ +

(786)
Fund c¢/fwd. TF (1) 14,572

Effect on P & L Aceount

Sharehclders' Fund

b/fwd
5 (0) 2,457

+ Investment Income I 1,277
+ Underwriting Profit/

{Loss) 8 (786)
- Expenses not .

includad above E 0
- Tax T 248
-~ Dividend D 8]

Sharehclders’
Fund c/fwad. s (1) 2,703



Current Underwriting Year: Premium Income 10,000

Claims 10,786
Loss Ratio i08%

i.e. on the assumptions used a loss ratio cf 108% can be
sustained with a growth rate of 10% per annum

Basic Agssumptions

that:
1.

The basic assumptions used throughout this note are

The Growth of a particular account is at s constant
rate per annum:

100 i%, (10% in example)
So that, inter alia: FPO) = v.¥{1)
S {0) v.S5(l) where v = 1/(1+1i)

There is a constant development pattern for each underwriting
year, for each account, for premiums and claims. i.e.

for an underwriting year premium income of 1 the premiums
paid in development years 1, 2, ..., m are p, +p ... rF,

where P = 1

And for an underwriting year claims total of 1 claims paid

in development years 1,2,...,n are ¢, ,c,, ...,c, Wwhere
C’ = ]
€31
E.g. for a typical Aviation reinsurance account {(used in
example}.

Pevelopment Year, t 1 2 3 4 5 6 7 8 9 10 11
Premium Income, p, .17 .58 .21 .Cd

Claims,

3.

Gy .05 .29 .22 .16 .10 .08 .05 .02 .015 .0l .COS

For a given rate of growth all the items in the Branch
Account and Profit and Loss Account can be expressed in the
form ax + b, so that a linear equation in x can be derived
and solved for x, the underwriting year loss ratio.

Simple Example Explained

{a)

Branch Account

The exchange adjustment and expenses have been taken as zero.

For a current underwriting year premium of 1 10,000
the current revenue year premiums, P=p= Zp, v 9,009
For current underwriting year claims cf, x 10,000x =10,786
current revenue year claims, C=x.c.= x‘Zc 7,853x = 8,471

Fzi
The Fund carried forward is here taken equal to
the liability for future claims less future
premiums which works out {(for i # 0O) as:
F(l)=(x{l-c)=(1-p)) (1+1) /i 23,617x - 10,9CY1 =14,573

so that F(O)=(x(l-c)~(l=-p)) /i 21,470x - 9,910 =13,248



The underwriting profit/{(loss) is the
balancing item:

U= 1l-x 10,000 - 10,000x = -786
{b) Profit and Loss Account
Dividenéd and Expenses taken as zero.

Shareholders’ fund is taken equal to 30% of revenue
year premiums. i.e. a solvency margin reguirement of 30%.

C.3 P 2,703
0.3 Pv 2,457

sS(L)
so that S{0)

Investment income is taken as an 8% yield on
mean Branch Reserves plus shareholders' Fund:

I = 0.08 (S(O)+F(0)+p-C)/2) 1,403x - 236 = 1,277

Underwriting result, as above:

U= 1-% 10,000 = 1l0,000x = ~786
Tax, assumed to be at a rate of 50% on
investment income plus underwriting
result

T = 0.5(I+U) 4,882 -~ 4,299x = 245

FPor the example, substituting in the Profit and Loss
Account gives:

Hence x = 1.0786



Further Exposition

Analysis of Branch Account

Basic Eguation

Taking the exchange adjustment as zero and expenses
as a constant proportion, e, of premium, i.e.

0
e P

X
E

the Branch Account eguation becomes:
F(O) + p{(l-e) = x¢c - U = F(1l)

Fund Calculations

As mentioned earlier the underwriting result is
determined after assessing how large the Fund should be in
order to cover the run-off liabilities. In practice various
methods are used to calculate the Fund depending inter alia on
the degree of confidence that can be placed in the most
recent underwriting years' results. The following are four
different methods which could be used.

(i} Basic Theoretical Method

The Fund is taken egqual to the theoretical
reserve needed for 2ll underwriting years

i.e. expected future claims less expected

future premium income (net of expenses).

So that, for i # 0, the formulae reduce toO:

F(l) = (x(l=¢c) = (l-e) (l=-p)), (1+i)/4
F(O) = vF(1) = (x{l=¢) = (l-e}(l-p))/i-
g =1 -x - e
In words,

Current revenue year underwriting profit

= (1 - underwriting year loss ratic - ~
expense ratio} x {current underwriting year
premium income).

(ii} Latest Underwriting Years' Adjustment to
Basic Theoretical Method

In some Branches of Reinsurance business the
position at the end of the first (or second)
development year for any underwriting vear is
too unclear to determine with any degree of
accuracy the final result for that year. The
method then used is to take the reserve needed
as the balance of premium income less cliaims
paid and expenses for the latest underwriting
year (or two)} plus the expected future claims
less premiums net of expenses for previous
underwriting vears. (This is equivalent to
assuming that the latest K underwriting years
break-even). The Fund formula then reduces to:

(x(vN-c) = (1-e) (v® -p)) (1#i)/i
VE(l) = (x(v&=c) - (1-e) (v¥-p))/i
vE (lex-e)

(L)
P {0)
0




(iii) Expenses Adjustment

Reserve needed taken as premiums received

less claims paid for latest k underwriting
years and as expected future claims less

future premiums for previous underwriting years
i.e. expenses are ignored in the reserve
calculations.

F(1) = (x(vi=c) - (v7-p)) (1+1)/i
F(O) = (x(v"=c) -~ (vF-p))LA
U = vH(l-x) ~ ep

{(iv) Discounted Reserves

This method assumes that the theoretical reserves
in (i) can be discounted at 100 i'% by discounting
the expected future payments. The assumption
could be made that premium and claim payments are
evenly spread over each revenue year. However,

by taking payments as made at the end of each year
rather simpler equations are produced (which can
easily be modified to the previous assumptions,

if considered necessary).

Take v' = 1/{1+i")
c! =& C(V')F-:
| I 1yG=
P -—g. pv')
For i # i': F(1l) = (x(c'=c)=(l=e) (p'=p) ) (1+i)/(i-i"}
F(O) =(x(c'-c)=(l=e)} (p'~p))/(i-1"'})
U =((l-e) (p'i=-pi")=x{c'i=ci'"))/(i-i")

Effect on Profit and Loss Account

The basic assumption for the Profit and Loss Account is
that. the Solvency Margin is to be maintained as a constant
proportion of the previous revenue year's premium income i.e.
that Shareholders' Fund carried forward is a fixed proportion,
s, of premium.

S{1}
S(®)

sP
vsP

fijn

For simplicity the dividend, D, and expenses, E', are
taken as zero although they could easily have been taken as
a fixed proportion of premiums, for example.

The formula for investment income used assumes that
tax is paid at the end of the revenue year and premiums, claims
and expenses payments are spread evenly over the year:

I = (F{O) + S(0) + (P-C-E}/2}]

where j is the investment yield. However, it may be considered
that not all the investment return on the sharehoclders' fund
should be assigned to the Branch Account in which case S(0)

in the above formula should be replaced by vs'P where s' is

the proportion of premium income to be assigned to the Branch
Account i.e. (s=s8')/s of the return on the shareholders' fund
should be retained in the Profit and Loss Account and not be
assigned to any Branch.



Taxation

Tax is paid on investment income plus underwriting
result.

T=t, I+t

t, is the tax rate assumed for investment income and
t., for the underwriting result for tax purposes, which need
not be equal to U. The method of arriving at a figure for the
underwriting result for tax purposes is subject to negotiation
with the Inspector of Taxes. E.g. for Miscellaneous non-
proportional business full allowance can be made for outstand-
ing losses notified to the reinsurer by its ceding companies.
The reserve set up in the Branch Account will be considerably
in excess of this figure due to I.B.N.R. c¢laims and inflation
of known claims. The fermula for calculating T.B.N.R. for tax
purposes must be negotiated with the tax authorities.

Some alternative formulae for calculation of U are
as follows:

(1) Three Year Account System

For Marine, Aviation and Transport, if the com-
pany 1s operating a three year account system

and no arrangement has been agreed with the tax
authorities for allowing for run-off liabilities,
a taxable profit or loss has to be struck 2t the
end of the third development year for each under-
writing year {unless special reinsurance arrange-
ments are made}. Then:

mn=-i

]
U =(p, +p, +p )V + BV + ...4p,v )(l-e)

]
- x(c, + ¢, + v +c. vV + ... +cC.v"™)

(1i) One Year Account Svstem - Full Allowance

If a one year account system is operated and the
fuil allowance can be obtained:

4] = l-X=-e

(iii) One Year Account System - Restriction

A compromise arrangement is more likely than full
allowance. One system is for the Fund carried
forward, for tax purposes, to he restricted by
agsuming a loss ratio of l-r (e.g., 95%) for the
current underwriting year.

U = v({l-x) - ep + riv




sSummary

Using the above equations (or variations thereon),
for a particular rate of growth the maximum possible
underwriting year loss ratio for which the assumed solvency
margin ratio can be maintained can be calculated. Conversely,
for a given assumed underwriting vear loss ratio (which c¢an
be, say 1l00%, or a figure suggested by the underwriters,
or based on past experience) the maximum growth rate can be
calculated at which the account can grow subject to the
imposed constraints.

Practical Examples (Aviation Reinsurance Account)

The following are more practical examples using the same
claims and premium development patterns, and starting point of
10,000 premium less commission for the current underwriting year.

Cther assumptions: e: Expenses: 2% of revenue year premiums
s(l) : Shareholders® fund: 30% of premiums

I = Investment income: 8% of {mean branch
fund + mean shareholders' fund)

T = Tax: 50% of (investment income pilus
"taxable" underwriting result)

Exchange adjustment, expenses in P & L account, dividend
all ©.
Fund: One year break-even i.e.:
F(l) = (x(v=¢c)} = (v=-p)) (1+i)/1
Taxation:

(1) 3 year accounts system with no allowance for
outstanding claims.

{2) 1 year account system with 95% restriction on
underwriting year loss ratio for current underwriting
year.



Results Per Annum Growth Rates

(1) 3 vear tax account svstem 5% 10% 15% 20%
Branch Account

Fund b/fwd. 14,085 11,267 9,291 7,838
+ Premium Income 9,474 9,009 8,594 8,223
- Management Expenses 189 180 172 164
- Underwriting Profit/

(Loss) { 600Q) 34 439 706
Fund c/fwd. 14,790 12,394 10,684 9,406

P & L Account

Shareholders' Fund

b/fwd. 2,707 2,457 2,242 2,056

+ Investment Income 1,348 1,144 9953 383
+ Underwriting Profit/

(Loss) { 600) 34 439 706

- Tax 613 932 1,098 1,178

Sharzholders' Fund
c/fwd. 2,842 2,703 2,578 2,467

Underwriting Result for tax Purpocsges:

{ 122) 720 1,200 1,473

Current Underwriting Year

Premium Income 10,000 10,000 10,000 10,000
Claims 10,431 9,768 9,298 8,955

Loss Ratio 104% 98% Gi% 0%




Per Annum Growth Rates

(2) 1 year tax account system 5% i0% 15% 20%
Branch Account
Fuand b/fwd. 14,837 12,211 10,210 8,654
+ Premium Income 9.,474 9,009 8,594 8,223
- Claims 9,638 8,267 7,198 6,347
- Managements Expenses 189 180 172 164

- Underwriting Profit/
(Loss) (1,095) ( 659) ( 307) ( 19,

Pund c/fwd. 15,579 13,432 11,741 10,385

P & I, Account

Shareholders' Fund
b/fwd. 2,707 2,457 2,242 2,056
+ Investment Income 1,389 1,196 1,045 925
+ Underwriting Profit/
(Loss) (1,095) { 659) ( 307) ( 19
- Tax 159 291 402 495

Shareholders' Pund
c/fwd. 2,842 2,703 2,578 2,467

Underwriting Result for Tax Purposes:

(1,071) ( 614) ( 242) 64

Current Underwriting Year
Premium Income 10,000 10,000 10,000 10,000
Claims 10,951 10,527 10,156 9,826

Loss Ratio 110% 105% 102% 298%




Conclusions to be Drawn from Examples

Firstly it can be seen at a glance the additional tax
which has to be paid under the three year tax account system if there
ig no allowance for outstanding claims. Also, for any growth rate a
higher loss ratio can be sustained under the one year tax system than for
the three year system: £from 5% higher for 5% p.a. growth rate to
9% higher for 20% growth rate.

The tables also show for the two tax systems the maximum
loss ratios which can be allowed at the chosen growth rates or
alternatively the maximum growth rates which c¢an be sustained for
various underwriting year loss ratios. In particular, by interpolation,
for a loss ratio of 100%, under the three year tax system a growth rate
of 8% per annum can be sustained whereas for the one year tax system
a growth rate of 17% per annum is possible.



Appendix 1

Break-down of claims development (for the latest three
underwriting years).

Current revenue year: Y
Current U/Wtg. vear: 2
For current U/Wtg. year claims of 1l:

Revenue Year

U/VWtg.

Year ¥-2 ¥-1 Y ¥+l ¥+2 Y43 Total
2-2 6vt v v g v v v ... g v vt
-1 CV  CaV CyV GV GV tevrnase.QV v

Z c, <, S, Cy rreessecas vesec, 1

Current U/Wtg. year (2) claims

Current revenue year (Y¥) claims

"
M= I IM-
Py
<
‘;:
"
(9]

At end of current revenue {hl kot
year (Y) future claims = q{EE v )
[ E:l
= (141) T ¢y apm
f‘;:i ' ’.J-.‘
= (1+i) (l=vice
i +5i for if0
= {(1+i) {(l-g)



Appendix 2

Application to Direct Insurance

The following simplified example shows how the
preceding method can be adapted to direct insurance.
The Branch Account only is examined here, the effect on
the Profit and Loss Account being similar to that for
Reinsurance, as examined above.

Whereas in the Reinsurance exercise the problem was
of conversion from an underwriting yvear to a revenue year
basis, for Direct Insurance conversion is from a policy
vyear to a revenue year basis. The Branch Account has
been transposed to a cash flow format so that claims are
claims paid rather than incurred claims and premiums are
written rather than earned.

Branch Account:

Fund b/fwd F(O) = P(O) + C(O)
+ Premium income P
~ Claims Paid (of
- Expenses E
- Underwriting Result U
Fund c¢/fwd F{l) = P(l) + C(1)

where P(l), C(l) are the premium reserve and claims reserve c/fwd
P(0), C(0) are the premium reserve and claims reserve b/iwd

Taking premiums as paid at the start of each policy year: P=1
Expenses: E= e.P = e

Claims development pattern for each policy year:

L)
Sy Car aevey Ca ch- =1
ki

For the current revenue year:

Claims Paid = C = xcC

ke, + k(o + cy)v+ ...t Klc,, + C, }v”h%c, v"

where ¢

% is the policy year loss ratio and claims are assumed evenly spread
over each policy development year.

k(l-e’)
kv (l-ef)

Premium reserve c/fwd: P(l}
b/fwd: P(0)

where e’ may oOr may not equal e

Claims reserve c¢/fwd: C(l) k{c, + Cy * c0.. + Ca )X
ik gt o + .... T ¢, )x
¥ oeee. + Vike, )X

= x((1 +i/2)- c(1 + 1))/1

b/fwd: C(0O) xv((l +i/2)- c{ 1 + 1)) /1



Substituting in the Branch Account formula:
U=v(1+ij2)_(l-x-e') - (e-e'}

%

Or, using the approximation v = 1 +1i/2:

C(l) = x(1 + 1) (v «¢)/i
C(0) = (v - @) /i
U=v""(l-x-e') - (e-e')

If an unexpired risk reserve is required i.e. if x » 1 - e’

P(l) = %x

P(O) = kvx

F(lL) = x{(l-c) (1+i}/4
F(O) = x(l-c)/1i
U=1=-x-¢e




Open Questions are:

In the above note I have considered inflationary

growth to be at a constant annual rate so that the
claims and premium development patterns are based

on the assumed rate of inflation and are taken to apply
when inflation is at the assumed rate. Thus the growth
rates in the note are taken to be a combination of the
assumed rate of inflation and of real growth. Are these
reasonable assumptions?

When considering the effect on the Profit and Loss
Account of a sub-section of a company's business is

it reasonable to take the Shareholders' Fund as a
percentage of Premium Income and also to take Investment
Income as earned on the Branch Fund and Shareholders’
Fund?

What uses can be made of the method? E.g. premium
growth tables by territory or class.



mvestment Policy of General Insurance Companies
- Practice and a little theory Jim McCaughan

1, Practice of U. K. Insurance Companies

1.1 Table 1 shows a summary of the distribution of the investments, excluding life
fund investments, of the seven U. K, quoted composite insurance companies at the end
of 1978. The solvency margin and the propertion of premiums arising in the U. K. are
shown for all seven companies because these factors appear to be related to the
distribution of the investments.

1,2 The information has been taken from the published annual reports of the
compan:es., Investment distributions are given by market value for Commercial Union
and GRE and by book value for the other ¢ompanies. Annual reports have been used,
rather than DOT returns, in order to make use of fully consolidated figures. The likely
differences between book values and market values are discussed below.

1.3 Loan stocks, debentures, and preference shares have been amalgamated as
"other fixed interest”, but mortgages are shown separately because in some cases these
may include variable rate as well as fixed interest loans. The total for gilts, other
fixed interest, and mortgages is shown because this is the propertion in essentially fixed
interest assets, Qrdinary shares and property have many features in common, with a
relatively low, and not guaraunteed, initial yield and growth of income being expected,
particularly in inflationary times. Little reliable and unambiguous evidence is available
regarding the past performance of property investment, but what there {s suggests that the
record has been close to that for equities. The property market has been less volatile
than the equity marker in terms of capital values but this feature is closely related to the
fact that the property market virtually ceases to exist when circumstances are adverse,
Since ordinary shares and property seem to have many features in common, both being
essentially equity investments, a total proportion for equities and property is shown in
the bottom line.

1.4 The equity proportions, taking ordinary shares and property together, are in the
fairly narrow range 33-41% with two exceptions - Comimercial Union and Royal Insurance.
These two exceptions are notable for having very low proportions of premiums arising in
the U, K. -~ they are the largest and most international of the companies. Royal Insurance
has the lowest solvency margin and Commercial Union's solvency margin is the second
highest only because of heavy capital raising over the last five years. The company's
recent history has involved periods of relatively low disclosed solvency margin. These
two companies appear .o have taken higher levels of insurance risk, at least to the extent
that solvency margins have been lower, and this has been compensated {or by the lower
level of asset risk, in other words the lower equity proportions. It is possible also that
these companies, being more international, write more of their business in territories
where equity investment by insurance companies is unconventional.

1.3 The total fixed interest proportions mirror the equity proportions, with Commercial
Union and Royal Insurance being highest, and Sun Alliance being the only company with
under half of its investinents in fixed interest. No particular conclusion seems obvious
from the cash proportions shown.



9¢ oF 164 £C £€ 6€ 8z %
Ayxadoxd pue saieys Lieuipro [eiol

4 Y LY TL a9 €S £9 % saFeSiron pue‘isvralu]
pox1d I9(I0 ‘SID [PI0L

S¥ 6¢ g5 Sz oF SL 91 % Xnu
Suispre swinnwaad jo vopaodoig
9g s 17 4 2 £S LS 6S % widaepy Loudsjog
ces €e0‘t ST S€9 ‘T S90°T 8.8 9L0°T *ury o110J310d Jo 921§
001 0071 001 00T 001 0071 00T 1el0L
o1 or r 5 1 Fl 6 ysep
61 61 91 9 6 01 Al L1xadoxyg
LT 1C ST LY ¥ 6¢ o1 saxeys L1euipi
9 01 £ z z S LT sadefitop
L (4 ST °e ) go ( €e o1 1S2I93U] PaXT I2YI0
1€ 174 62 se ) ( st 9¢ BT

BIUBTIIY  FDUBINSUT IUSPIIOY uolufy
Xuaoud HUD ung jeioy [exouan) Ieig oifeqy [eroIowIWO)D

861 PU92 - SIUAWIISIAU] JO UORINLTISI(
sajuedwo?) asuexnsul aysodwo) paiond) N1 T JqeL



1,6 Further information regarding the investment policy of actual insurance companies

may be derived from the data published by the Central Statistical Office in "Financial
Statistics”. These figures include official estimates, based on a wide survey, of the

financial assets of al] insurers operating in the U.K. Direct investment by U. K.

companies in overseas branches and subsidiaries is excluded as are assets held by or on behalf
of these branches. Table 2 summarises the distribution shown for general insurance

funds at the end of 1977, the last date for which data had been published at the time of

writing.

Table 2: Total assets of U. K. General Insurance Companies at 31, 12. 77

Book Value Market Value
£€m % £m %
Gilts 2,290 39.8 2,235 33.3
Other Fixed Interest Stocks 514 8.9 518 7.8
Mortgages 308 5.3 308 4.6
Ordinary Shares 1,266 22.0 2,181 32.5
Property 495 8.6 579 8.6
Cash 887 15, 4 887 13,2
5,760 100. 0 6,708 100,90
Giits, Other Fixed Interest
and Mortgages 54,0 45.7
Ordinary Shares and Property 30. 6 41,1

Agents balances have been excluded in Table 2, ac they were in Table 1. The
average book value in fixed interest is 54. 0% compared with the size-weighted average of
60, 7% for the five sets of book values in Table 1, and the comparable figures for equities
are 30. 6% and 31. 8% respectively. These figures agree fairly closely considering the
radical differences in coverage.

Table 3

U. K. guoted composite insurance companies
Shareholders’ funds compared with equity assets

(1) (2) (3 4)

Share Capital Ordinary Total Equity (4) /
£m and Reserves Shares Property Assets (Y %
Commercial Union 647 328 241 566 87
Eagle Star 123 155 51 206 167
General Accident 268 258 92 350 131
Royal Insurance 537 274 926 370 69
Sun Alliance 199 179 117 296 149
GRE 338 215 193 408 121
Phoenix 141 91 100 191 135

1.7 It has been suggested at past meetings that shareholders’ funds might be invested

in equity assets - ordinary shares and property - and the other assets, corresponding

to the underwriting provisions, might be invested in bonds and cash. Table 3 compares
equity assets with shareholders' funds for the seven quoted composites. For Commercial
Union and Royal Insurance the equity assets are significantly less in vaiue than the
shareholders’ funds, and for the other five, they are greater, the range in value being from
1219 to 167% of shareholders’ funds.



2. Some theories on how palicy should be decided

2.1 The Funds held by a general insurance company are intended to make provision
for payment of claims and for payments to those who provided the company’s capital,

its shareholders. Most claims relate to replacement of physical assets or damages

in various contingencies, mainly related to loss of earnings or profits. COne important
feature of claims is, therefore, that they are subject to inflation. Shareholders receive
dividends from companies and the main categories of shareholders, other insurance
companies, pension funds, and private individeals, all invest in ordinary shares in the
hope of obtaining an income which increases with inflation.

Although claims in many lines of business can remain open for ten years or more,
in general underwriting provisions are not much more than one year's premiums, and
very seldom are as much 2s two years' premiums. The average terms of these liabilities
is, therefore, very short, typically less than 2 years.

2.2 Gilts and other fixed interest stocks provide fixed incomes and in most cases return
of the nominal value of the stock at the redemption date. Yields on fixed interest stocks
tend to rise and fall with expectations regarding the inflation rate, This means that values
fall when the inflation outlock worsens and rise when the inflation outlook improves. A
fixed income i3 mismatched for a fund whose requirements rise with inflation. Fixed
interest stocks do, however, produce high incomes, which are advantageous within the
framework of profit and loss accounts as currently presented. Yields tend to be higher
than incomes on cash holdings and relatively short term fixed interest stocks, matching
liabilities by term, are available,

2.3 Equities and property have in recent years given lower initial yields than fixed
interest stocks but have offered rising incomes. Table 4 shows a comparison with
inflation of the increases over the five and ten years to the end of 1977 of company profits,
dividends, and rents on commercial and industrial properties,

Table 4: Five and Ten Year Trends

1967/77 1972/77
Dividends per share 8 12
Earnings per share 14 18
Inflation of
(i)} Retail Prices 1] 16
{ii) Wages and Salaries 13 17
Company Profits, as estimated by
{i) the Central Statistical Office 13 15
(ii) The Financial Times 16 18
(iii) Phillips and Drew 16 20
Rents - The Investors Chronicle .
Hillier Parker Rent Index 12 13

* trend 1965/77

Company profits and eamings per share both kept up with inflation over the periods
shown, but dividends fell behind for a number of reasons, not least being the stringent
dividend controls in force for seven of the ten years. ‘These figures are sufficiently
encouraging to give some confidence regarding the likely performance of equity dividends



and property rents in the face of continuing inflation. A rise in the rate of inflation tends
to increase yields on fixed interest and cash and so in spite of the favourable longer term
evidence, equity values can fall quite sharply in inflationary circumstances. For a
general insurance company where solvency must be demonstrated such short term
fluctuations can be very important, and will limit the proportion of assets which can safely
be held in squities. The lack of any reasonable market in property in adverse
circumstances, in spite of property's apparent lack of volatility in value, also restricts
the proportion of the fund which it is safe to hcld in property.

2.4 Table 5 compares, for the last ten years, the average seven-day local authority
rate, a typical return on money market deposits, with the annual increase in the index of
retail prices.

Table 5:

Seven Day Local Retail Price

Authority Money Inflation

% %

1969 5.1 5.4
1970 8.1 6.4
1971 6.3 9.4
1972 6.4 7.1
1973 11.5 9.2
1974 13.9 16.1
1975 10.8 24.2
1976 12,1 16.5
1977 8. 4 15.8
1978 9.2 8.3
Geometric Average 9.6 11,7

The average seven day rate is the return which a gross fund invested entirely in
such deposits would have earned, Clearly the returns need to be reduced significantly
for tax paying funds. Although interest rates on cash deposits have risen in times of
high inflation they have not risen sufficiently to compensate for the high inflation rates.
There seams, therefore, to be some evidence that cash is likely to underperform equities
over a period of high inflation, Market values of cash deposits are, by definition, steady,
and so they have advantages given that insurance companies must demonstrate solvency.

2.5 As discussed briefly above, none of the available investment sectors is uniquely
suitable for a general insurance company, but each has some advantages and some
disadvantages. There seems to be a strong argument in faveur of a diversified portfolio
among the investment sectors, as is indeed the practice of most existing companies. The
views of the investment department would normally determine the allocation of the funds
between investment sectors. I, for example, the investment manager is optimistic
regarding the relative prospects for fixed interest, a higher than standard proportion
should be invested in fixed interest, probably gilt-edged stocks. It is not immediately
obvious what is meant by standard in the preceding sentence. A long-term preference,
for example 40% of funds in gilts, might be stated. It would also be possible to regard
the average general insurance company, from government statistics, as the standard.
The latter may be dangerous since, for example, companies vary regarding the mix of
their business and the strength of their balance sheets.



2.6 One exercise which could be instructive is to project what would happen to the
company's balance sheet in particularly severe adverse circumstances, It is not
possible to calculate a sensible probability of insolvency, hut some idea of its likelibood
may be determined in this way. Take, as a simple example, a company with annual
premiums of £100m and a balance sheet as follows: -

Table 6: Consolidated Balance Sheet of XYZ Insurance Company

£fm
Shareholders Funds 70
represented by:
Gilt-edged stocks 85
Ordinary shares 85
Cash and other net current assets 30
less:
Underwriting Liabilities and provisions (130)
70

if the most pessimistic assumption for investment values over a future period (undetermined)
was that equities fall to 40% of their current value and the gilts held to 80% of their
current value, the worst-case balance sheets, all other things being equal, would be: -

Table 7;

£m
Shareholders Funds 2
represented by:
Gilt-edged stocks 68
Ordinary shares 34
Cash and other net current assets 30
less:
Underwriting Liabilities and provisions (130)

2

The solvency margin has fallen from 70% to only 2% evex without any adverse underwriting
or expense experience, Clearly life is not as simple as supposed in the schematic
example given. For example assets could have been switched to cash at some stage.

This is, however, very dangerous since it is all too likely to lead to switching from
securities to cash near the bottom of the market. [ would suggest that balance sheets
should normally be arranged in such a way that the company would remain solvent in the
kind of adverse circumstances envisaged. A re-arrangement for Company XYZ is shown
in Table 8.



Table §;
Revised Consclidated Balance Sheet for XYZ Insurance Company

Current Worst Case

£m £m
Shareholders Funds 70 30
represented by
Gilt-edged stocks S0x.8 = 40
Ordinary shares S0x.4 = 20
Cash and other net current assets 100 100
less:
Underwriting liabilities and provisions {1390) (130)

70 30

‘The solvency margin remains at 30% and so the company is still solvent.

2.7 ‘The above example is grossly over-simplified, but some kind of worst case
estimate for investment values, together with a projection of claims and expense
experience, may give an idea of the investment distributions giving an acceptable level
of investment risk. It would seem from this kind of consideration that the higher the
level of risk associated with the insurance operations of a company, the lower should
be the risk accepted in its investment policy.

2.8 The worst-case factors used in the example shown, 80% and 40% for gilts and
ordinary shares respectively, have been chosen simply as examples, and the precise
assumptions made should be related to the current market level, The severity of the
four most recent bear markets in terins of the FTA All-~Share Index is shown in Table 9,

Table 9:

Index at High Point Index at Low Point

Month Monthly Average Month Monthly Average (2}/(1)

Index Index %

M @)

September 1964 109 November 1966 S0 .83

January 1969 177 Jure 1970 i22 . 69

May 1972 224 December 1974 65 .29

February 1976 168 Cctober 1976 125 .74

A factor more pessimistic then . 4 was justified only by the fall from mid 1972 to the
end of 1974. While it might be prudent to assume that ordinary share ratings could again
fall to the values of late 1974 (with a P/E ratio around 4, and yields of 1277), it must also
be pointed out that values are currently very much below the sort of ratings that were
current in mid 1972, Average P/E ratios then went over 20 and yields under 3 per cent,
compared with current values of § and 5] per cent respectively. These factors suggest
that appropriate current assumptions for most pessimistic equity values might involve a
factor of .45 or .5. In setting these factors for ordinary shares it should be borne in
mind that profits and dividends can fall. Company profits did actually fall marginally in
1975 after very strong rises in the years 1972-4, and dividends have over the last ten years

risen consistently in every year. These factors do not, therefore, seem to invalidate
the conclusion suggested,.



2.9 Gilt yields briefly rose above 17% in 1974, and so a .ise to at least 179 would

seem to be an appropriate worst case assumption. The resulting factor would depend
on the precise nature of the portfolio held, but would seem likely to be around 0. 8 for

the typical general insurance fund currently.

2.10 Unambiguous evidence on past changes in property values is surprisingly sparse,
but what there is suggests that a factor around 0. 6 might be appropriate in this context
at present. "Current” in paragraphs 2,8 - 2,10 refers to the end of June 1979,

2.11 Application of these factors to the asset distributions of the seven quoted
composites, as set out in Table 1 suggests that a modest move towards cash and fixed
interest might be prudent for the five companies with equity proportions of 33% and
over, hut that the case is not very strong. So long &8s a company is not widely out of
line with other comparable companies, its competitors, and the market as a whole is not
taking excessive asset risks there seems to be little case for a radical change.

2.12 The discussion in this section has referred entirely to market values and this
seems appropriate in a discussion of appropriate levels for solvency margins and asset
risks. Other bases of valuation, such as the discounting of an expected future stream
of income, are appropriate for other purposes,

3. Investment Policy and Corporate Objectives

3.1 An attempt to define the objectives of the investment should be the first stage

in the formulation of °ny institutional investment policy. In paragraph 2.6 maintenance
of solvency was considered as the paramount objective. In some respects the interests
of policyholders, shareholders, and employees may conflict, but they would 2ll suffer
if the company were to become insolvent.

3.2 Policyholders wish to obtain the highest possible level of security combined with
the minimum possible premium rates. Maximum security implies the lowest possible
level of asset risk, which means holding all assets as cash, while premium rates can be
minimised, all other factors being equal, by maximising the investment return. Higher
investment returns are often related to higher-risk investments. In particular in
recent years investment in equities and property has often provided much higher retums
than cash or fixed interest. From the policyholder's point of view, therefore, a
balance is necessary between risk and return. In this context investment risk has been
fdentified with volatility of capital value,

3.3  The interests ~f shareholders, as proprietors of the company, are clearly
important in the formulation of investment policy. Who are the shareholders? Table 10
shows an estimate of the proportions of all U. K. quoted equities owned by various groups
of shareholders at the end of 1978.



‘Table 10:
Holdings of U. K. quoted equities

%
Insurance Companies 19,0
Pension Funds 21,5
Investment Trusts 6. 0
Unit Trusts 4.5
Total Institutional 5.0
Persons 28.5
Charities 2.5
Industrial, Commercial, and
Financial Companies 9.5
Government 3.5
Overseas 5.0
Total 100.0
Total value of quoted equities £63, Sbn

The seven quoted composites are all large companies with easily marketable
shares and it is possible that the institutional representation among their shareholders
may be greater than average. The main categories are, therefore, pension funds,
other insurance compenies and "persons”, Dividend growth at the maximum rate
which can be sustained while maintaining the real value and business of the company
would seem to be the most obvious aim on behalf of these shareholders., Growth in
dividends is in the long run related to profits and so the composition of and fluctuations
in declared profits, together with prospects for the foreseeable future are subject to
close scrutiny from shareholders and their advisors.

3.4 It is difficult to be specific in a discussion of corporate objectives, and on this
occasion, with the one particular aim of formulation of an investment policy in view, a
detailed discussion would be out of place. Corporate objectives are sometimes deemed
to include a target expressed in terms of a rate of return on capital employed (on some
suitable definition) or in terms of some particular underwriting margin. Since
management’ s objective must be the best possible performance, in serving and balancing
the various interests involved, in the circumstances arising, such targets seem to be
valuable only as a way of attempting a scientific allocation of the available resources,
and not as a guide to overall corporate objectives.

3.5 When competition between insurers canses market premium rates to appear
unprofitable, it may be best for a company to cease writing business at those rates.

In these circumstances premium volume may fall or fail to rise and the employment

of capital in the insurance activities of the company may become inefficient. Operation
with high solvency margin and a high level of asset risk, related to high expected
investment returns, could then be the best course of action for the company. It secms
necessary, in any case, to relate the maximum acceptable level of asset risk closely to
the strength of the company’'s balance sheet.



4, How well have U. K, composite insurance companies served their shareholders?

4,1 Table 11 shows how dividends have grown, on the seven quoted composites, in
the ten years 1969 /78 inclusive. All but one of the companies did better than the
average industrial share, and the general performance was reasonable given average
retail price inflation over the period of 12 per cent p. a.

Table 11: Annual Dividend Growth Rates 1969/78

Dividend Growth Rate

1969-78 %
Commercial Union 8
Eagle Star 11
General Accident 12
Royal [nsurance 11
Sun Alliance 11
GRE 11
Phoenix 11
Industrial Equities (FTA 500 Index) 9

4,2 The yields at year ends since 1962 on the FTA Composite Insurance sector
index are shown in Table 12 and compared with yields on the FTA All Share Index.

Table 12:
Yield on Yield Yield Relative

Composite Insurance All Share Index _A/B
A% B% %
1962 3.42 4. 35 79
1963 3. 82 4,08 94
1964 4,73 5.18 9
1965 4,51 5.22 86
1966 4,68 5.78 31
1967 3. 80 4,38 87
1968 3.73 3.19 117
1969 4,18 3. 85 109
1970 4,50 4.39 103
1971 3.25 3.25 100
1972 3.51 3.15 111
1973 4,99 4,77 105
1974 12,95 11.71 11t
1975 6. 50 5. 47 119
1976 8.16 6, 42 127
1977 5.85 5.28 111
1978 7.16 5.79 124

Over the period covered composite insurers have moved from a high rating, on
2 yield only 79% that of the market, to a low rating, where the yield is 24% higher than
that on the market. This de~rating is clearly related to the difficulties of maintaining
solvency margins during a period of inflation, and to the heavy capital raising which has
been necessary in the last few vears. Adding in the problems of international competition
in insurance, the problems of the insurance business are seen by the stock market as
more seriocus than those facing industry in general. The most obvious simpie conclusion
to draw from Table 12 is that, notwithstanding the satisfactory past performance, the
stock market does not expect future dividend growth on composite insurance companies
to be as rapid as dividend growth generally.



4.3  The good performance in terms of dividend growth has been offset, so far as
the shareholder is concerred, by the disappointing share price performance over a
long period resulting from the de-rating described in 4. 2. The relative performance
of income and capital movements varies with the shareholder's tax position but so far
as pension funds are concerned income and capital growth are of equal value since
neither is taxed, Annual returns, combining income and capital changes, for
composite insurance and for equities generally are shown in Table 13,

Table 13: Annual Gross Returns %, taking income and capital changes together

Composite Equities Performance Ratio
Insurance Shares Generally (Insurance/Equities generally)

1963 - 3.6 19,7 . 805
1964 -14. 6 «6.1 . 909
1965 14,6 11. 4 1,029
1966 .9 -4, 4 1,085
1967 29.9 35.0 . 962
1968 20,7 48,5 .813
1969 =3.6 -12,0 1,073
1970 11.4 -3.6 1.156
1971 $5. 5 47.1 1.057
1972 6.8 15.8 .922
1973 -24,2 -28. 8 1,065
1974 -48.0 -51, 7 1,077
1975 132.8 150. 9 . 928
1976 - 7.7 1.7 . 908
1977 60. 0 48.8 1. 075
1978 5.1 82 . 877
Average (63-78) 7.9 10.4 . 977
(2) ®) )

For this particular class of investor, therefore, the fall in capital value has
been sufficiently large to make composite insurance shares a poor investment, relative
to other equities, over most of the period.

4.4 This section has been included in this note mainly because of the importance of
shareholders’ interests {n consideration of corporate objectives, and therefore in
formulation of investment policy. It makes no difference to shareholders whether

profits are derived from underwriting or from the investment of the available funds.

There may be times, when competition drives premium rates down, when shareholders’
interests would be better served by pndertaking less insurance risk and employing

capital in the taking of investment risks, On the criteria discussed in Section 2, however,
the level of asset risk currently taken by U. K. companies seems generally fairly near

to the reasonable maximum.



Financial Planninrn in Comnosite Offices conductinzg mainly 1ife business

For mostv of the lerge non-life insurers the contribution to
profits from their life business is of far less significance than
the profitable operation of their non-life business. The aim of
this paper is to look at the provlems of financial plamnipng in the
smaller compenies, in particular home service offices, where this
situation is oftem reversed. The main contribution to prefits is
from life business, non-1ife being conducted as an importznt
subsidiary operation.

Why conduct non-~life business?

For home service offices, in particular, the main reasons
ustifying the conducting of non-life business could be:-
ying &

&) To provide a complete service to policyholders, with whom
they already have a direct link through their life business.

b) It helps spread the expense of empleying a2 large agency force.

¢) The business has generally been profitable (particularly in
the property a/¢) until recently.

The underwriting losses of recent years have made it necessary
to review the future development and profitability of this business.

Basic Concevts

In trying to define the basic concepts involved, we consider
the following questions:-

a) How do we define-the capital base of the company's life and
non-life operztions?

b) Can the concept of return on capital heve any meaning in
this situation?

c) What level of solvency margin should the company maintain
and how much of this margin is dependent on life business?

d) What level of growth in non~life business sheuld be planned
for and at what level of profitability?

e) At what point (after consistently poor results) does it
become uneconomic to continue writing non-life business?

For illustration purposes, I attach account details of a

hypothetical home service office conducting mainly life business
(Appendix I),

The Capital Base of the company's life business

There will be within the life fund the following margins:-
a) The inherent margin in the office's published net premium
valuation basis, when coupsared to & bonus reserve valuation
on a ‘realistic’ basis.
t) The excess of asset values over book values.

c) ther hidden reserves and retained surplus.



These margins together with shareholders funds are referred
to as the office's estate. An established fund like this can be
considered "semi~mutualised” in the sense that the capital base
for its continued operation is mainly contained within the
policyholders' fund and such items as new business strain are
absorbed within the fundé without any provision of risk capital
from shareholders, whose capital is only a small part of the
estate. In fact the dividend potential of the shareholders is
dependent on the rate of emergence of surplus which is largely
determined by the actuary who will be ainming at a balance between
the continuing strength and competitiveness of the furd,

With a2 conservative wvaluation basis, the bulk of the estate
{(i.e. the margin {a) above) will automatically grow with the
growth in business. The concept of return on capital in this
context is not particularly helpful therefore, as both the
surplus emerging and the estate itself are dependent on the
actuarial bases employed.

The Capital Base of the company's non-life business

In the attached example Company XYZ has a solvency margin
of £5.0m -~ 50% of premiums -~ in Tespect of its non-life business.
This consists of free reserves in the non-life snd shareholders
funds, including the excess of asset values over book value.
This solvency margin would normally be considered the capital base
of the company's non-life business, but the return on this capital
is partly provided by the life fund.

It is probably more meaningful for planning purposes to
decide what level of solvency it is consldered necessary for the
company to hold in respect of its non-life business. A suitable
level could be 30% of premiums. In the example therefore the
extra 20% (£2.0m) is an additionazl shareholders fund which preovides
an extra margin and which is supported by life earnings.

The planning of the non~life business, however, should te aimed at
maintaining a 30% solvency margin from within the business.

The Interlockine of Life and Nen=Life Capital

The company can only support the non-life fund from the life
fund by means of its transfer to shareholders which capnpot increase
(as a % of surplus) by more than 3% in consecutive Yyears.

Thus the life fund transfer can only be used to support the
non-life fund if dividends are withheld from shareholders.

As mentioned above, however, the life branch earnings have
resulted in a higher level of shareholders' capital than is
strictly necessary for the non-life business, 1t is obviously
important that this extra margin is not used to contipually
subsidise insufficient non-life profits, otherwise it would soon
be eroded. *It does, however, provide some scope for expansion
of non-life business, provided this business is going teo be selfl-
supporting.

The Interdevendence of Growth Rste, Solvency and Profitability

In his paper "Reinzurance - Sustainzble Growth of Funded
AccountsY, Graham Lyons develops some useful relationships between
profitability, solvency and growth which can be adapted into a
direct insurance c¢ontext. The formulae are outlined in Appendix II
together with examples for an office such as XYZ with a short
talled clzims patterm.

-l



Obviously if solvency is 3% of premiums and the growsh rate
is 20% p.a., then the company must retain &% of premiurs in order
to maintain seolvency. In the example, we have

£000

underwriting profit =500
plus investment income +1320
less tax =410
less contribution to shareholders -t}
369

In other words, retentions are only 3.7% of premiums and are
clearly insufficient to maintain 30 solvency with 209 growth.

The level of infterest earnings is dependent on 2 numter of
factors, including investment yield, claims pattern, growth rate
and inherent profitability. The purpose of these formulae is to
clarify the relationship between these factors for the 'steady
state' growth situation.

The example is based on a short tailed overall claims
pattern, but could be done separately by class of business, thus
showing the varying effect of interest earnings due to differing
¢laims patterns.

Company XY¥2 is growing at 20% p.a., paying 10% of its non-
life profits to shareholders and earning interest at 12%.
If these conditions continue then the company must achieve a
olic ear loss ratio of 55.0%.(3% profit after 42% expenses)
which will result in an underwriting profit of 0.%% of written
premiums in the revenue account. If all non-life profits were
retained; a slightly higher loss ratio of 56.3% would be
sufficient (giving an underwriting loss of 0.7%).

To illustrate the effect of these figures, the solveney
position of XYZ is projected in Appendix IIY, assuming the
coxpany continues to pay 10% of profits te shareholders and
assuming:-

a) the underwriting loss continues at 5% and
b)  the underwriting loss reduces to nil,

By applying the formulze, we can establish that, with growth
at 209, a %% underwriting loss will only allow solvency to be
maintained at 9.7% in a steady state situstion and a nil loss
will allow solvency to be mairntained at 28,3%. The fact that X¥Z
is starting from 50% solvency improves these f{igures initialily,
but the level of solvency which is being maintained is indicated
by column (10) and these figures are seen to gradually approach
the steady state situation as the sclvency margin decreases.
Example A clearly indicates the dangers to the company of allowing
underwriting losses to continue at current levels.

Conclusion

These techmiques do not, of course, solve the problem of
writing business at sufficient profit, but they do enable
management to guantify the financial effect of likely future
conditvions. It is c¢lear that with an expanding non-life portfolio,
unless a good leoss ratio can be maintained, this business can very
soon create a drain on life profits - a situation which is unlikely
to be acceptable to shareholders.

3



Management decisions would be reguired to improve profitability
and/or curtail the growth of business and the insight these
netheds give into the factors affecting solvency should enable
suitable targets to be set for sales staff and underwriters

and facilitate effective planning and monitoring of the
business,

[ ‘IO«JIA-{‘
/

July, 1979.
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APPENDIX IT INTERDEPENDENCE OF GROWTH, TROFITABILITY & SOLVENCY

The following formulae are developed by Graham Lyons in his
paper on reinsurance:-—

Kon-Life A/C Stockholders/Selvency A/C
Fund pt. fwd. F(O) = P(O) + C(0) Furnd bt. fwd. s(0}
Premjum written +F + Investment Income +I
Claims paid =G + Underwriting Profit +U1
Expenseas ~E - Expenses ~E
Underwriting Profit -V - Tax =T
Fund cd. fwd. F(1) = P(1) + ¢{1) - Dividend ~D
—_— + Life Fund Transfer +5Ir
+ Change in Capital Values +X
= Fund. Cd.. de. S(q)
We define "~
Claims development pattern Cq1 Cos 03, teeverssaaCy where'z Cy = g
11

Policy year loss ratio = x (assumed %0 remain constant).
Growth rate = i (v =
T+1
Investment income is earned at rate
Expense ratio = e (assumed to remain a constant proportion of
written premium). 1 1
In the U.P.R. initial expenses are assumed at e (e <4 e)
Tax rate ti on investment-income and tu on underwriting profit.

Solvency margin = 3 per unit premium,

It can be shown that
In current revenue_yearﬂclaimstgqid ¢ = xc per unit premium
vhers ¢ = v ('|+:/2) % o ¥
t="1
For a unit premium (P=1)
0/S Claims reserve C(1) = §_(1+;é - e(1+1) ) C(0) = v C(1)

U.P.R. P(1) = 3#(1-eN.

Underwriting profit U v(1+§é) (1-x—eq) - (e-e1)
F(F(O) + 8(0) +« % (P-C~-E) )

Hx(1435) (v=e) + sv + 3V (1_31) + 2(1-¢) )
1

Investment income I

Tax T = tiI + tuU.

If we assume a constant proportion & of non-life profits is
paid to shareholders and no change in capital values, then

S(O) + (1=2) (I + U = ) = (1)

= 8(0) + (1-a) (1-%) (I+U) if ti =t, =t

Thus
x =sv (j~ i Y o+ 32 (v(ﬂ-e1)+(1-e) )+v(1+;é)(ﬂ-eq) - (e-eq)

-} =T

v(1+iﬁ}(ﬂ~3&) + 4 (1+;@) c

A
-



Example.

Profitability ratios to maintain solvency (_expressed as ¢ of
written premiuns)

Basic Data. Claims development pattern °1='67 c2=.20 c3=.05 cu-.Oa-

Expense ratios
Tax rate

A) Assuming

e=.42 e'=.15

t=.50

2ll non-life profits retained (a« =0)

Growth rate i 108 1564 2004 209

Solveney | Tnrerest 3 8% 10% 12% 206
S0% Toss ratio x | 56.8% | 53.9% | s1.29% | s8.9
u/w profit u =0 % 2.05% 4 ,0% 6.1%

300 Loss ratio x| 59.1% | s7.9 | se.3% | s4.3%
u/w profit u -2.3% =1.4% -0.7% 14719

8% Loss ratio x| 60.5% | 59.9% | 59.%% | S7.6%
u/w profit u -3 .66 -3 b =3,4% -1,99

B} Assuming

1095 of non-life profits paid to

shareholders (% =

0.10)

Growth rate i 108 458 20% 209

Solvency | I terest 3 &% 14 129 10%
5086 Loss ratio x | 55.8% | S52.4% | 49.2% | 45.9%
u/w profit u C.9% 5.5 5.%% 3.0%

3085 Loss ratio x | 58.% | S6.7% | S55.0% | 5%.1%
u/w profit u -1, % -0 .6% 0.%% 2422

8% Loss ratio x| 60.7% | 59.3% | S8.6% | 56.9%
u/w profit u -3.2% ~3.0% -2.8% -1.2

* %X = loss ratlio per Dpolicy year

—o-
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