
HOW INSOLVENT ARE WE? 

P. D. JOHNSON 

Can archaeology help us ? 

As we grapple with the problems of conducting non-life insurance 
in a world of high inflation, we should perhaps pause for a moment  
to look for historical analogies for our present predicament. Let us, 
then, look back at a distressing period many years ago in the 
history of the Kingdom of Carmania. 

Inflation was by  no means new to the citizens of Carmania. 
Year after year, all prices and incomes had been rising at a s teady 
rate of 5% per annum. The economy functioned quite well, albeit 
in a rather uninteresting way, and the people were accustomed to 
the idea that  the purchasing power of the Carmanian dollar would 
fall by  roughly 5% every year. There were, however, some econo- 
mists who argued that  inflation was both undesirable and un- 
necessary, and prevailed upon the King to adopt some measures 
which, they assured him, would quickly reduce the rate of inflation 
to zero. The measures were adopted, and the following year the 
rate of inflation rose to lO%. 

At this point a rival group of economists explained that this 
unfortunate development was simply what should have been 
expected, and they set out an alternative policy which would 
undoubtedly  reverse the trend and bring inflation quickly under 
control. Convinced by  the weight of their arguments, the King 
introduced what became known as Phase 2 of the counter-inflation 
policy. By  the next year, the rate of inflation had risen to 20%. 

Hereupon a third group of economists, who had been travelling 
to many foreign lands, returned with news of how, in one of those 
countries, the rate of inflation had been brought down from no 
less than 8o% to Io% by  adopting policies whose wisdom was so 
obvious that  it required--and received--no explanation. With 
great 17elief, the King seized upon these new policies, called them 
Phase 3 and put  them into force. The rate of inflation rose to 3o%. 

By  this time, the King was beginning to wonder whether his 
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faith in economists was entirelv justified. After giving the mat ter  
careful thought, he decided to dismiss all his economists and adopt 
some new measures which were entirely his own. 

While all this was going on, the members of the Carmanian 
Insurance Association (CIA) were naturally experiencing some 
difficulties. The extent of these can be gauged from the historical 
records, discovered during recent excavations, for one company 
whose business consisted entirely of chariot insurance. 

During the long period of 5~/o inflation, the company's business 
showed a remarkable stability. Not only did the volume of business 
remain constant but the expenses and the pattern of claim pay- 
ments remained unchanged apart from the regular increase of 5% 
over the amounts for the previous year. Every claim payment  was 
made on 3Ist December and, expressed in terms of the purchasing 
power of a base year, the pattern of payments for each year's 
claims was as foUows, where year C is the year of claim : 

Year C C + t  C+2 C + 3  C + 4  C + 5  C + 6  

Payments at end of 3"ear 55 ° -'40 80 60 3 ° 20 2o 
Cumulative payments 55o 79o 87o 93 ° 96o 98o IOOO 

The actual payments made at the various durations, and the 
cumulative payments,  would be equal to the value of the inflation 
index for the end of,the year of claim, multiplied by the following 
a m o u n t s :  

Year C C + t  C-+-2 C4-3 C ÷ 4  C + 5  C + 6  

Payments at end o[ year 550 252 88 69 36 26 27 
Cumulative payments  550 802 890 959 995 xo2I lO48 

Expenses associated with the settlement of claims are included 
in the above payments.  Other expenses, amouting to 300, were 
all paid at the end of the year of claim. In addition, commission 
was paid at the rate of 157/0 of the premiums, which were all due 
on ISt January.  

Year o: the last year of tranquillity 

We shall begin our story in year o, the last of the long series of 
years with inflation at 5°,/o. The value of the inflation index at the 
end of year o was unity. 

All money was placed on short-term deposit and earned a rate 
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of interest of 5%, the same as the rate of inflation. The premiums 
of x456 charged on Ist  J anua ry  of year o, after deduction of com- 
mission amounting to 218, earned interest of 62 and were therefore 
just sufficient to meet the total claim and expense payments  of 
I3oo at the end of the year. At the start of the year the provision 
for outstanding claims was 876 and the free reserves amounted to 
I456, exactly ioo% of the premiums paid on Ist  January.  Of the 
total free reserves of I456, 5oo represented shareholders' capital. 
Interest at 5% on the provision for outstanding claims and on that  
part  of the free reserves which did not represent shareholders' 
capital was exactly sufficient to maintain their real value, and thus 
at the end of the year they stood at 92o and Ioo4 Tespectively. 
The shareholders received dividends at the rate of 5% and, for 
reasons which have not been discovered, were apparently quite 
content to receive a return no greater than that which they could 
have obtained by simply placing their money on deposit. At any 
rate, the company had no difficulty in finding people who were 
~411ing to subscribe further capital to replenish the .05 paid out 
in dividends. Thus the free reserves at the end of year  o stood at 
1529. 

The essential details of year o are set out in column I of Appen- 
dix I. 

Year z: the first cloud appears 

The introduction of the first counter-inflation policy naturally 
disturbed this happy state of affairs. Fortunately the company was 
not convinced that  inflation would disappear as a consequence of 
the new policy, and at the beginning of year I it duly charged 
premiums amounting to I529, j u s t  5% higher than those of the 
previous year. Another fortunate feature was that  interest con- 
t inued to be obtainable at the rate of 5% despite the official 
proclamations that  inflation was to be eliminated. 

Column 2 of Appendix I shows the main features of year x. 
During the year inflation was ~t the rate of lO%, and at the end 
of the year the premiums of I529, less commission of 229, had 
amounted with interest to I365, a sum insufficient to meet the 
expenses and claim payments  of I43o (lO% higher than the previous 
year 's figures of I3oo). Furthermore, the company decided to 
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assume that  inflation would continue at Io°,/o and fix its provision 
for outstanding claims accordingly. On the other hand, it found 
that  at the end of year I interest was available at the rate of Io%,  
and it assumed that  if inflation were to remain at that  level the 
interest rate would do likewise. I t  therefore assumed that  the effect 
of future inflation on the outstanding claims would continue to 
be exactly offset by the interest earned on the money held to pay 
those claims and it set up a provision for outstanding claims of 
IoI2, just Io% higher than the previous year's provision of 92o. 

Thus at the end of year I the free reserves, which had begun the 
year at I529, had been augmented bv interest of 76 but depleted 
bv i i I ,  representing the shortfall of 65 on the payments a n d  46 
on the provision for outstanding claims. The company decided tha t  
since it had suffered a trading loss it would make no distribution 
to shareholders. Thus the free reserves at the end of year I stood 

at I494. 

Year 2 : the sky  gets cloudier 

The rise in the rate of inflation in 5"ear I had occurred towards 
the end of the year, after the decision had been made to increase 
the premium rates bv the usual 5%- Thus the premiums charged 
on Ist January  of year 2 were I6o5. Premiums less commission 
amounted to I364, which together with interest of I36 gave xSOO, 
compared with I716 required for payment of expenses and claims 
at the end of the year after inflation at 2o%. The company decided 
to assume tha t  inflation would continue at 2O?/o, as would the rate 
of interest which had just then risen to zo% from the previous level 
of Io%. The provision for outstanding claims at the end of year 2 
was therefore ~2~4. 

The free reserves of I494 at the start  of year 2 were increased bv 
interest of I49 but decreased by 317 (the sffm of 216 and IoI).  
Again no dividends were paid to shareholders, and thus at the end 
of year 2 the free reserves stood at I326. 

Year 3: darkness looms 

The premiums to be charged at the start of year 3 had to be 
decided upon during 5"ear 2, and at the time this matter  was being 
considered the increase in the rate of inflation from Io% to ~-o% 
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had not yet  taken place. The company decided it would certainly 
need to increase its premiums by IO~o above the level which they 
apparently should have reached the previous year;  this gave a 
total increase of about I5~/o. The company would have liked to go 
fur ther- -not  because it was then expecting a further rise in the 
rate of inflation but in order to restore its free reserves to their 
previous level in real terms. Unfortunately,  however, the current 
counter-inflation policy decreed that  past losses could not be 
recouped and that  premiums could not be raised by more than I5~o. 
The premiums charged on Ist January  of year 3 therefore amounted 
to I846. 

Year 3 thus proceeded in a similar fashion to year 2. Premiums 
after deducting corhmission of 276 amounted to I57o. With interest 
of 314, the amount available at the end of the year  for expenses 
and claims was I884, compared with the required amount of 223I; 
a shortfall of 347. The provision for outstanding claims was fixed 
at I578, and the free reserves fell from I326 to II23, with again 
no dividend to shareholders. 

In year 3, the increase in the rate of inflation had again occurred 
near the end of the year, too late to be taken into account when 
fixing the premiums for year 4. In the event, they were raised by 
30% to 24oomroughly sufficient on the assumption of rates of 
interest and inflation of 2O~o but with no provision for recovery 
of past losses. 

Year 4: the meteorologists are consulted 

During year 4, the company decided to take stock of the situation. 
In three years its prospective solvency margin had fallen from 
IOO~o to 47~/o of premiums and no longer seemed so comfortably 
in excess ot the s ta tutory minimum level of 2o~/o. Whatever else 
might be done, it seemed that  there was a need for further capital 
to support the business, but unfortunately, the general economic 
state of the country and the fact that  the company had been making 
trading losses and declaring no dividends in the past three years 
did not make the prospect of raising further capital seem en- 
couraging. 

An argument developed regarding the likely future course of 
inflation. On the one hand there were those who had great faith 
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in the ability of the King and thought that  now that he had rid 
himself of the economists whose advice had had such unhappy  
results he would succeed in restoring the country quickly to its old 
state of uniform inflation at what  now seemed the extremely 
modest rate of 5O/o . On the other hand there were those who argued 
that  there was no reason to suppose that  the recent t rend would 
be reversed, and that  by  far the likeliest outcome was that  the rate 
of inflation would continue to increase year by year. Between these 
two factions there were some who thought that inflation might be 
stabilised at its current rate of 3o%. 

Accordi.ngly it was decided to perform calculations based on 
three different sets of assumptions regarding the future rates of 
inflation, as foUows: 

Y e a r  4 5 6 7 8 9 xo 

P e r c e n t a g e  r a t e  of  (i) 30 3 ° 3 ° 3o 3 ° 3o 3o 
i n f l a t i o n  in  y e a r  (2) 20 I o  5 5 5 5 5 

(3) 40 50 65 80 ioo 12o 15o 

I t  was assumed that in each case the rate of interest obtained in 
any year would be equal to the rate of inflation in the preceding year. 

First forecast: contin,ing cloudy 

If the outcome were to correspond to Assumption x, which was 
the basis on which the provision for outstanding claims had been 
made at the end of year 3, then an increase in premiums of about  
42% at the start  of year  5, followed by  subsequent increases of 
3o%, would result in a stable development similar to that  of the 
old days of 5% inflation, but  with free reserves equal to 35.5% of 
the following year 's premiums. The details are given in Appendix 2. 
I t  has been assumed that  each year the provision for outstanding 
claims would be arrived at on the same principles as in years I to 3, 
namely that  future inflation would be exactly matched b y  interest 
earnings. Since this outcome is implicit in Assumption I, the 
provisions arrived at in this way  are identical to the correct provi- 
sions, set out at the foot of Appendix 2. 

Second forecast: fine and sun~Lv 
The outcome corresponding to Assumption 2 is given in Appen- 

dix 3. The provision for outstanding claims, as shown in the pro- 
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jected accounts, is again based on the assumption that future 
inflation would be matched by interest earnings. The correct 
provision which would ultimately turn out to have been required 
is shown at the foot of Appendix 2. Thus the provision made in 
the accounts at the end of year 3 would prove to have been 2oo 
in excess of the amount required. If the premiums were increased 
by about 42~/o at the start of year 5 and then by about I2% at 
the start of year 6, followed by two years with no increase and subse- 
quent increases at 5%, the position would again stabilise, this time 
with free reserves restored to lOO% of the following year's premiums. 

Third forecasg: apr~s nous le ddluge 

On assumption 3, for which the figures are given in Appendix 4, 
the true provision for outstanding claims at the end of year 3 would 
have been x862, i.e. 284 greater than the provision actually made. 
This alone would reduce the prospective solvency margin to 839, 
or 35% of the premiums charged in year 4. Also, the premiums 
charged at the start of year 4, less commission, were equal to only 
2o4o compared with 2565 required to meet the cost of claims and 
expenses. This further deficiency of 525 would mean that the 
company was alreadyinsolvent; the true deficiency in the premiums 
would be even greater, since the rate of interest obtainable on the 
free reserves would be insufficient to maintain their real value, let 
alone maintain them at a constant percentage of premiums. Not 
only was the company already insolvent, but by the time the 
higher rate of inflation in year 4 was known, the premium rates 
for the start of year 5 would have been decided; if the increase 
were around 42%, those premiums would clearly be hopelessly 
inadequate. If, however, the company continued to assume, when 
determining the provision for outstanding claims at the end of 
year 4, that future inflation would be offset by future interest, 
the free reserves would stand at 831 and since this would be 24% 
of the following year's premiums the company would even then 
appear from its accounts to be solvent. 

The end of the Carmanian story 

Unfortunately, no records have yet been found showing what 
happened to inflation in Carmania in year 4 and later, nor what 

IO 
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happened to this particular company. While excavations continue, 
let us first note one or two significant features of the experience 
of our Carmanian company and then go on to consider its relevance 
to the problems we face to-day. 

Perhaps the most striking feature of the Carmanian situation is 
that, bad as things became, they could have been much worse: 

(a) The company entered the period of increasing inflation with a 
prospective solvency margin of xoo%, five times the s ta tu to ry  
minimum level in Carmania, and even higher in relation to the 
minimum levels which are commonly found to-day. If the 
solvency margin at the end of year o had been only 47% of the 
following year 's  premiums, then on the, assumptions made in 
preparing the accounts at the end of year 3 its free reserves 
would have been zero. 

(b) The company kept  the whole of its money in short- term 
deposits, and therefore did not suffer a fall in the capital value 
of its assets, either as a result of the rise in interest rates (as 
would have been the case if it had invested in, say, medium- 
term fixed-interest stocks) or as a result of a fall in market  
values of ordinary shares and property (as might easily have 
affected it if it had invested in assets of those kinds). 

(c) The company's  claims experience remained remarkably free 
from the year-to-year, fluctuations which the actuaries, well 
versed in the classical theory of risk, had said it must expect. 
The figures on which it had in part  to base its decisions were 
undistorted by  variations in the volume of business, the volume 
of claims, the types of claims, the rate of settlement or the 
effectiveness of the control of claims costs; nor were there 
apparent ly any inaccuracies in the records. Its difficulties 
arose solely from the increases in the rate of inflation, the 
failure of interest rates to keep up with those increases, and 
the general uncertaintv which developed regarding the future 
of those two items. 

The Carmanian company's  problems would clearly have been 
somewhat diminished if it had succeeded in predicting the sharp 
rise in the rate of inflation and had begun to raise its premiums b y  
more than 5% each year well before the rise in inflation b e g a n - -  
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although it might have had difficulties of another kind if the 
chariot insurance market  were a competitive one and the other 
companies were not equally percipient. An increase in the rate of 
inflation means that  a company whose premium rates have been 
just  adequate must at some stage increase its rates by more than 
the current rate of inflation if it is to avoid a reduction in its free 
r e s e r v e s .  

The failure of the Carmanian company to anticipate the rise in 
inflation led to a fall in its free reserves. Thanks to its strong 
reserve position at the end of year o, this fall could be accepted so 
long as it seemed likely to be a temporary feature. The real difficulty 
which confronted the company was that  of predicting the future 
course of inflation and of interest rates. The higher the latest rate 
of inflation became, the harder it seemed to be to forecast the future 
rates. As the rate of inflation increased, there seemed to be a 
tendency for interest rates to lag behind the current rate of inflation, 
but  whether that  was likely to be a permanent feature of increasing 
inflation was far from dear.  Likewise, if the rate of inflation were 
to fail, the rate of interest might exceed the current rate of inflation, 
but  whether this would really happen and, if so, to what extent, 
was a matter  for speculation. The range of uncertainty, expressed 
in monetary terms, was very large in relation to the premium 
income, and a wrong decision as to the level of premium rates to 
charge could quickly account for the whole of the s ta tu tory  mini- 
mum solvency margin. 

Back to I975 

In the pas t  few years, many countries have experienced a sharp 
rise in the rates of increase of prices and earnings, a rise analogous 
to, though perhaps differing in degree from, that  which occurred 
in Carmania in years  I to 3. In some countries the rise has been 
followed by a faU, while in others, so far, it has not. As we survey 
the world in 1975 it seems difficult to be convinced that the general 
economic uncertainties are less than they appeared to be in Car- 
mania. 

In the United Kingdom, for example, not only has the rate of 
inflation, measured by the increase in prices or in earnings, reached 

. . . . . . . . . .  7 . . . . . . . . . . . . . . . . . . . .  
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somewhere around 3o0.¢0, but  the rate of interest obtainable on 
short- term fixed interest investments has been as much as 15°,6 to 
2o°,/o less than this. \Vhilst it seems difficult to imagine that  condi- 
tions of high negative rates of interest in real terms can continue 
for long, they can create considerable clamage while they last. 
Insurance companies normally invest a proportion of their money 
in assets, such as ordinary shares and property,  carrying a variable 
rate of return. They  do so part ly in order to spread their investment  
risks and par t ly  in the hope that such assets will maintain or increase 
their real value in times of inflation. So indeed they may, in the 
long run; over a short period, however, they may suffer a sharp 
fall ill their market  value--as  they obiigingly demonstrated in 1974. 
Our ordinary shares and property may perform well enough to 
make us prosperous in I99o, but that  is small consolation if we have 
been declared insolvent in I975 . 

In place of the regularity displayed by the business of the Car- 
manian chariot insurance company, a modern motor insurance 
company has to contend with variations in the volume and. mix 
of its business, in the volume and nature of its claims, in its staffing 
levels, in the effectiveness of the control over claim costs, in its 
progress in settling claims, and in the number of inaccuracies in its 
records. All these will add to the uncertainty surrounding our 
at tempts to assess the present and predict the future. Fluctuat ions 
in the claims experience associated with what we may loosely 
describe as chance factors are superimposed on, and may reinforce, 
those due to inflation and the return on investments. 

Our assessment of the provisions we need for our outstanding 
claims and, still more important,  of the level of premiums we need 
to charge in the coming year requires us to take a view as to future 
inflation and link it with a careful interpretation of the figures 
derived from our recent experience. It  is scarcely surprising that  
the premium rates currently charged for motor insurance in the 
United Kingdom seem to reflect a wide range of optimism and 
pessimism. F o r ' a  typical portfolio of risks, the average premium 
of the cheapest company of significant size seems to be about  
two-thirds of that  of the dearest. In a competitive market there is 
a clear danger that  the more pessimistic companies will be reluctant  
to increase their rates to the flail extent  that  their fears would seem 



H O W  I N S O L V E N T  A R E  W E  .~ z49 

to justify and that  this in turn will encourage the optimists to 
continue to charge low rates. 

The financial management  and supervision of insurance com- 
panies are in general made more complex by further factors. 
A company may transact several classes of life and non-life in- 
surance and may do so in many different countries and currencies. 
Although the consequence may well be a desirable spreading of 
risks, there will often be greater uncertainty because of the difficultv 
of obtaining reliable relevant information. 

The classes of non-life business differ in the delay in settlement 
of claims and in the degree to which they are exposed to the in- 
flation risk: The delay distribution of the Carmanian company, 

.expressed in terms of the purchasing power of the base year, 
happens to contain the same figures as the delay distribution 
derived from the motor insurance claims of one company in the 
United Kingdom, after observing the payments  over a number of 
successive years, adjusting for past inflation and smoothing the 
results. The definition of the delay interval was different in that  in 
the British company's  experience the payments  at "duration I"  
were those made during the calendar year in which the claims were 
notified. The distribution in the case of the Carmanian company 
is, however, sufficiently similar to the kind of distribution which 
could easily be found in a present-day company to make it a reason- 
able basis for illustration. A company transacting mainly third- 
par ty  motor insurance, or one with a large proportion of general 
liability business, would be expected to have a delay distribution 
with a much longer tail. 

The currency risk introduces a further uncertainty. Although 
assets may  be matched with technical liabilities according to 
currency, it is not practicable to eliminate the currency risk be- 
cause of the need to draw upon the free reserves to meet fluctua- 
tions. 

The position shown in the published accounts of a company may 
differ from what will turn out to be the real position, not only 
because a company will in general not succeed in predicting the 
future correctly, but  also because of accounting conventions and 
perhaps deliberate adjustment  of the figures in one direction or 
the other. Companies in the United Kingdom would, it is thought, 



15o t lOW I N S O L V E N T  ARE WE ) 

aim to take as their total provision for outstanding (including 
incurred but not reported) claims the total sum which those claims 
are estimated to cost, without discounting to allow for interest 
obtainable during the period before payment  is made. Caution of 
this kind is entirely reasonable, but whatever the conventions 
adopted in practice max" be, the underlying principles should be 
borne in mind. 

The lessol, of Carma,ti~ 

The effects of compounding at high rates, whether of inflation 
or of interest, .are so familiar to actuaries that  none of the arith- 
m6tical results derived from the Carmanian experience will be at 
all surprising. The main message which this paper sets out to convey 
is that  the uncertainties associated with high rates of inflation are 
in monetary terms uncomfortably large in relation to the generally 
accepted minimum margins of solvency. Fluctuations at tr ibutable 
to the element of chance in the occurrence of claims and in their 
size (before taking inflation into account) can largely be handled 
by well-established procedures of reinsurance, modified perhaps by 
the results of mathematical researches carried out by actuaries. 
Inflation, however, is fundamental ly an uninsurable risk. If in- 
flation reaches a very high level it soon becomes extremely difficult 
to find a satisfactory basis for taking business decisions. 3Iuch of 
the work which has been done in elucidating the principles on 
which insurance should be conducted ,,'ill be of limited value until 
we return to a stable economic environment. 

The dangers stemming from inflation serve to remind us that  
whatever the official definition of solvency may be, no insurance 
company in any country or at any time is in reality more than 
conditionally solvent. While we wait for the immediate future to 
reveal itself, we console ourselves with the though that  many 
hasurance companies appear to be strong enough to ensure their 
survival unless there is a general economic collapse, in which case 
insurance wiU not be our only problem. 
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APPENDIX I 

,4 ctual Experience of Carmanian Company up to 

15I  

End of Year 3 

Year 
o x 2 3 4 

5 z o  20 30 
5 5 xo 20 

Percentage rate of inflation in year 
Percentage rate of interest in year 
Percentage increase in premiums a t  start  of 

year 5 5 5 I5 
Premiums charged at start  of year 1456 I529 I6o5 I846 

Provision for outstanding claims at start  of 
year 876 "920 xox2 I2I 4 

Interest  on provision for outstanding claims 
at  start  44 46" 1ox 243 

Free reserves at s tar t  of year I456 x529 1494 1326 
Interest  on free reserves at  start  73 76 149 265 
Premiums less commission at  s tar t  of year 1238 I3OO I364 157o 
Interest  on (premiums less commission) 62 65 I36 3x4 

Claims and expenses paid at end of year I3oo 143o 1716 2231 
Provision for outstanding claims at  end ol 

year 920 xox2 x2x 4 I578 
Free reserves at end of year 1529 1494 I326 1123 

' ' O /  93 % 72 % 47 /o Prospective solvency margin at end of year ioo % 

3 o  

2400 

APPENDIX 2 

Projected Experience of Carmanian Company--Assumption r 

Year 
3 4 5 6 7 8 

Percentage rate of inflation 
in year 3 ° 30 30 30 30 3 ° 

Percentage rate of interest  
in year 2o 30 30 30 30 3 ° 

Percentage increase in pre- 
miums at s tar t  of year 15 30 42.2 3 ° 3 ° 30 

Premiums charged at  s tar t  
of year I846 2400 34 Iz 4436 5766 7496 

Provision for outstanding 
claims at start  of year  I214 I578 2o5I 2666 3466 4506 

Interest  on provision for 
outstanding claims a t  
start  243 473 6x5 800 io4o x352 
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Year 
3 4 5 6 7 8 

Free reserves at start  of year 1326 1 I23 1212 1576 2049 2664 
Interest  on free reserves at 

start  265 337 364 473 615 799 
Premiums less commission 

at start  of year I57O 2040 2900 3770 49Ol 6371 
Interest  on (premiums less 

commission) 314 612 870 1131 147 ° 1911 

Clainas and expenses paid at 
end of year 2231 2900 377 ° 49Ol 637I 8282 

Provision for outstanding 
claims at end of year 1578 205 t z666 3466 45o6 5858 

Free reserves at end of year 1 I., 3 1212 1576 2049 -'664 3463 

Prospective solvency margin 
at end of year 47 % 35.5 % 35.5 % 35.5% 35.5 % 35-5 % 

Correct provision for out- 
standing claims at end 1578 2051 2666 3466 4506 5858 

Correct free reserves at end 1123 I212 1576 2049 2664 3463 
Correct prospective solvency 

margin at end 47 % 35-5% 35.5% 35.5% 35.5 % 35 .5% 

APPENDIX 3 

Projected Experience of Carmanian Company--Assumption 2 

Year 
3 4 5 6 7 8 9 

Percentage rate of inflation 
in year 30 2o 

Percentage rate of interest 
in year zo 3 ° 

Percentage increase in pre- 
mium at start  of year i5 3 ° 

Premiums charged at start  
of year 1846 24oo 

Provision for outstanding 
claims at start  of year 1214 1578 

Interest  on provision for 
outstanding claims at 
start  -'43 473 

Free reserves at  start  of year 1326 1123 
Interest  on free reserves at 

start  265 337 

1o 5 5 5 5 

20 xo 5 5 5 

42.2 i2 o o 5 

3412 3820 382o 3820 4Oli  

1894 2o83 2188 2297 2412 

379 208 lO9 I i  5 121 
1592 2635 3482 3819 4OlO 

318 264 i75 I9 i  2oi 
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Year 
3 4 5 6 

153 

7 8 9 

Premiums less commission 
at start of year 157 ° 2040 29o0 

Interest on (premiums less 
commission) 314 612 580 

Claims and expenses paid a t  
end of year 223I 2677 2945 

Provision for outstanding 
claims at end of year 1578 1'894 2083 

Free reserves at end of year 1123 1592 2635 

Prospective solvency margin 
o, 69 o/ at end of year 47 o~,, 47 /o /o 

Correct provision for out- 
standing claims at end 1378 I696 I989 

Correct free reserves at end I323 I79o 2729 
Correct prospective solvency 

margin at end 55 % 5 2 %  7 1 %  

3247 3247 3247 3409 

325 162 162 I7O 

3092 3247 3409 3579 

2188 2297 2412 2533 
3482 3819 4OlO 4211 

91 o~ IO0 o/ IO0 o/ IO0 o/ ,' /o /o /o 

2188 2 2 9 7  2 4 1 2  2 5 3 3  

3482 3819 4oio 42II 

91 O~ IO0 ~0 IO0 ~0 IO0 ~ 

APPENDIX 4 

Projected Experience of C armanian C orapan y--A ssumption 3 

Year 
3 4 5 6 7 8 

30 4 ° 50 65 80 IOO 
20 30 4 ° 5 ° 65 80 

Percentage rate of inflation in year 
Percentage rate of interest in year 
Percentage increase in premiums at  

s tar t  of year 15 3 ° 
Premiums charged at  s tar t  of year I846 2400 

Provision for outstanding claims at 
s tar t  of year 1214 1578 

Interest  on provision for outstanding 
claims at  s tar t  243 473 

Free reserves at  start  of year I326 II23 
Interest  on free reserves at  start  265 337 
Premiums less commission at  start  of 

year 157 ° 2040 
Interest  on (premiums less commission) 3 x 4 6 z 2 

Claims and expenses paid at  end o( 
year 2231 3123 

Provision for outstanding claims at  
end of year 1578 2209 

Free reserves at  end of year  II23 83I 

4 2 . 2  

3 4 1 2  



I54 IIOXV INSOLVENT ARE WE ? 

3 4 
Year  

5 6 7 8 

Prospective solvency .margin at end 
of year  47 ~/o 24 o~ ,'o 

Correct  provis ion for ou t s tand ing  
claims at  end I862 2633 

Correct  free reserves  a t  end 839 4.07 
Correct  p rospec t ive  so lvency margin 

at  end 35 o~, rz o~ 


