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[~troductio'~ 

Effectively,  a non-life insurance concern may  be considered to be 
solvent if the supervisory authori t ies  of the coun t ry  or countries in 
which it operates  allow it to cont inue operating. I t  is of no avail to 
claim that,  by some other  criterion, the concern may be considered 
to be solvent ;  it is 17 3 , reference to the controls imposed by  super- 
visory authori t ies  tha t  the concern must  operate.  For this reason, 
it is apposite to consider the princil)les of solvency assessment in the 
context  of the financial s ta tements  and other  documents  generally 
available to supervisory attthorities, as dist inct  from the theoretical  
mathemat ica l  concepts underlying insurance operation. 

The p r imary  purpose of supervision is to make sure tha t  a concern 
does not  enter  into obligations which it will be unable to fulfil I t  is 
thus essentially a dynamic  sta~dard,  not a stat ic one having regard 
only to the business already accepted, hut the first requi remeat  is 
nevertheless to test the concern 's  finances in relatima to the business 
a l ready oa the books. If this test is passed, then at least it is known 
that  the concern will not be depending upon profits  from new 
business and renewals to hel l) to meet the cost of its present liahilities. 

This raises the quest ion of what  controls might lye applied to new 
business. The two main types of control  possible are on the extent  of 
selection of risks permit ted,  a~ad on the premiums to be charged, hut  
while it may  be feasible for such controls to be applied to the home 
portfolio of a par t icular  class, for example motor  vehicle insurance, 
it is difficult to envisage the operat ion of such controls internat ional-  
ly is, for example,  the marine, aviation, and transi t  class. I t  is 
necessary, therefore, to proceed on the hasis that  premium rating 
and the selection of risks remains in the haads of the underwriters ,  
and tha t  a supervisory au thor i ty  has to cont inue to rely, as regards 
future business, on an impression gained from the success or other- 
wise of the past year  or years '  results. Effectively,  therefore, the 
approach will be the same as in life assurance, where new business 
can usually be assumed to be self-sul)porting, and solvency tes ted 
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by compar ing the assets and the liabilities in respect of the business 
current ly  ill force. But  there is one difference, and that  lies in the 
variabi l i ty in tile underwri t ing results, from one year  to another,  in 
shor t - term insurance. I t  is therefore arguable tha t  a test of solvency 
in non-life insurance should have regard not only to the business 
a l ready on tile books, l)ut also perhaps to a fur ther  year 's  new 
business which, even though correct ly rated,  might nevertheless 
show a loss. 

Thus the criterion would be that  the insurance concern should 
have sufficient free assets to enable it to meet  not only its present  
obligations, bu t  also to eliminate any likelihood that ,  while the 
authori t ies  were applying their  tests, the concern would in the 
meant ime have passed to a position of being lmable to meet its 
obligations. This is the same criterion as is implied by  the mathe-  
matics of risk theory  except  that ,  in the infinite t ime case, the 
la t ter  assumes a cont inuous flow of new business without  the inter- 
vent ion of a Sul)ervisory au thor i ty  and thus imposes a somewhat  
higher s tandard  tha~l is str ict ly necessary in practice. 

Legislatio,~ i~ lhe Uniled Kingdom 

Under  the section of the Companies Act 1967 dealing with the 
margin of solvency for general business "an insurance company  . . .  
which carries on general business, shall be deemed . . . .  to be 
unable to pay  its debts  if . . . .  the value of its assets does not 
exceed the amount  of its liabilities by  . . . .  the re levant  amount  
. . . .  " The relevant  amount  is io  per cent of the previous year 's  
premiums (net of reinsurance ceded) plus a fur ther  IO per cent of the 
first £ 2,500,000 of such premiums. The minimum solvency margin 
for small concerns is ~ 50,000. 

Apar t  from the sundry  creditors and debtors customari ly  ap- 
pearing in an insurance cortcern's balance sheet, for the main par t  
the liabilities referred to are the " technical  reserves" in respect of 
claims outstanding,  claims incurred but  not reported,  and unexpired 
risks (usually represented ill whole or in par t  by  unearned premiums) ; 
and the assets are the tangible assets ill the form of cash, 
deposits, realizable i~lvestme~lts, and money  due from brokers and 
agents If the policyholders '  expectat ions are to be met, thelefore,  
the margin of solvency must  be sufficient to cover any  fall in value 
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of the assets, any  underes t imat ion of the technical reserves, plus 
presumably  any fur ther  losses ill respect of new business and rene- 
wals before remedial  action can be taken. 

The Common Market approach 

The Common Market countries are following a similar line in as- 
sessing the margin of solvency required for general business. The 
percentages current ly  favoured are a little different from the 20%/ 
lO% U.K. formula, and are applied to the )rear's gross premiums (or 
a l ternat ively  to the year 's  claims), but  the approach is a similar 
pragmatic  one to tha t  cur ren t ly  in use in the U.K. For  neither 
formula are the contingencies explicitly s ta ted in which solvency is 
thought  to be ensured with a given degree of probabil i ty.  At one 
stage in the derivat ion of the Common Market formula a definit ion 
of its effectiveness in terms of three s tandard  deviations above the 
llleall cost of claims was a t tempted ,  but  was subsequent ly  abandoned.  

Deficiencies of prese~t formulae for solvency mc~rgins 
I t  will be apparen t  tha t  a scientifically assessed margin of sol- 

vency for any given concern should lye tailored to cover random 
fluctuat ions in the frequen%, of claim and in the mean claim 
anaount during the unexpired  risk period (arid during any  sub- 
sequent  period the solvency margin is in tended to cover) and 
random fluctuat ions in the es t imated amounts  for which claims 
outs tanding will u l t imate ly  be settled. Claims incurred bu t  not 
repor ted  can lye bracketed  with one of these main groups for practi-  
cal convenience;  as their  number  is not known, they  are more akin 
to the reserve for unexpired risks. Thus the solvency margin should 
logically be calculated in two par ts ;  one related to the reserve for 
claims outstanding,  for which the number  of claims is known but  
not the amounts  for which they will be sett led;  and the other  re la ted  
to the period for which neither the number  nor the amount  of claims 
is known. The la t ter  period would lye typical ly  6 months  if restr ic ted 
to the unexpired risks, but  18 months  if, say, one ),ear's new 
business were also to be taken  into account.  

As regards the first par t  of such a calculation, the reserve for 
claims outs tanding  does not bear the same relationship to a year 's  
premiums for all classes of insurance, or even for the same class of 
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insurance in all countries, so it would be fortuitous if the present 
formulae gave the same degree of safety for companies operating in 
different classes of insurance in different markets. As regards the 
second part  of the calculation, relation to a year's premiums is rtot 
entirely unsuitable, but it is UTflikely that the variations in claim 
frequency and amount are even al)proximately the same in all 
classes of insurance and in all markets, so it is far from certain that 
the percentage to be applied to a year's premiums (or claims) should 
be the same for all. 

This is not to say that either of the formulae mentioned above is 
wholly unsuitable for the purpose to which it is put, or intended to 
be put. What it means in practice is that, instead of al)plying a 
forlnula with several parameters which produces for any given 
concern, a known ruin probability of p per i,ooo, we apply a single 
formula which gives a ruin probability ranging between extreme 
values of x per I,OOO for concerns selling insurance class A in country 
B and y per ~,ooo for concerns selling insurance class C in country 
D. The extreme values x and y are, however, still unknown. The 
precise percentages adopted in the present formulae are not wholly 
arbitrary, but result from an empirical approach to the problem of 
solvency testing which, let it be said, is unlikely ever to be operated 
entirely by mechanical statistical methods. Nevertheless, there is 
scope for the pendulum to swing a very long way from the empirical 
towards the statistical so that supervisory authorities would know 
rather more than they do at present about the degree of safety im- 
plicit in their methods of supervision. 

A S T I N  and overall solve~cy 

The mathematical studies published in the ASTIN Bulletin and 
elsewhere are generally written from the point of view of the 
insurer who alone can have access to all the data necessary for a full 
statistical treatment of the insurance operation, from risk selection 
and premium rating to overall solvency assessment. The super- 
visory authorities, on the other hand, see only the 1)ublished docu- 
ments plus such other material as is available to them on their visits 
to the concern. In the U.K. the supervisory authorities do ~zot 
in the normal course visit the concern at all, but rely on the 
accounts, balance sheet and on certain new broad analyses of the 
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f requency of claim and tile speed of se t t lement  of claims. The 
hypothesis  is tha t  by examirtation of these statistics of a collcern's 
insurance operat ions the authori t ies  will be able to test solvency 
and to notice any co~mern which may  be get t ing i~lto difficulties 
before tile s i tuat ion has deter iora ted too far. 

There  is a gap to be bridged between tile very  detailed theoretical  
stat ist ical  treatises which have characterised the ASTIN Bulletirl, 
and the more superficial aggregate analyses oft which supervisory 
authori t ies  must  work if they are to remain outside tile operat ion of 
insura~lce business. The two ate, of course, not in conflict in any  way ; 
i~deecl they  are as complementa ry  to one another  as are the seen a~d 
unseen par ts  of an iceberg. Although they  look at a concern's 
insurance operations from very  dif[erent view poi~lts, the same 
concepts of stochastic variat ion of frequertcy and amount  of claim 
are applicat)le, and the da ta  to be recto ded are basically the same. 

The paper  by Beard irt Vol. V, Par t  l I ,  of the Bulletin described 
how statistics of claim notificatiml and settlemertt  in motor  vehicle 
insurance could be classified in order tha t  tile pa t te rns  disclosed 
could be used to i,ldicate the technical reserves which should be 
held and the size of the addit ional  safety margill necessary to ensure 
solvency with a given degree of probabil i ty.  Similar classifications 
of numbers  and amounts  of claim by year  of notification (or 3,ear of 
origin) and year  of se t t lement  for classes of insurance other  than  
motor  vehicle have ~lot 1)een available for examinat ion,  bu t  they 
will be for U.K. concerns in future.  I t  will take some time for pat-  
terns of se t t lement  to emerge and for the extent  of annual  variat ions 
in f requency of claims to be measured but,  as the new body of 
statistical informat ion is built  up, so the supervisory authori t ies  will 
be in a be t te r  position to verify the reserves for outstartding claims 
and for unexpired risks es t imated by  the co~-tcerns themselves, alld 
in a be t te r  position to judge whether  the present formula  for deter- 
mining the solvency margin is good enough or whether  it should be 
changed in some respect. 

As merttioned earlier, insurance operatio~ls are in pract ice never 
so s t ra ightforward tha t  routine mechanical  statist ical  analyses can 
be apl)lied which will determille the degree of solvertcy ill great  
detail. Nevertheless, the position is not so hopeless as some observers 
make out whea they say that ,  if the results are so variable from 
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year  to year  tha t  the mean  cannot  be easily identified, then  stat ist i-  
cal me thods  are not suitable. On the contrary ,  the grea ter  the var ia-  
bili ty in the results from year  to year,  the more i m p o r t a n t  it is to 
record the stat is t ics  in order to f ind out as best we can the size of the 
risk t ha t  the concern will, one year,  be ruined by  an adverse  fluc- 

tua t ion  in experience, and to m a k e  sure tha t  the concern holds 
adequa te  reserves to make  this risk a minimal  one. 

The 1)rognosis for the U.K.  is t ha t  the ex ten t  of var ia t ions  in the 
resul ts  for different classes of insurance in different ma rke t s  will 
become be t t e r  known in fu ture  and, wha t  is more per t inent ,  the 
ex ten t  of the var ia t ions  in the aggregate  results for each concern 
wha teve r  its size and the composi t ion of its business. This should 
show how a sui table fo rmula  m a y  be designed for assessing the 
solvency margin appropr ia t e  in any  set of circumstances.  

Assets 

Usual ly little a t t en t ion  is pa id  to the assets side of the equat ion 
when  solvency is being discussed, probal) ly because it is less easy to 
de te rmine  for the assets than  for the liabilities a scientific basis for 
assessing the size of possible f luctuat ions in value. Nevertheless,  the 
m a t t e r  can be discussed ra t ional ly  if we consider the f requency with 
which it might  be necessary to resort  to the solvency marg in  to 
cover  a fall in asset  values, r a the r  than  the amoun t  by  which the 
value is likely to fall. 

Suppose that ,  for a par t icular  insurer, an  addi t ion  to the tech- 
nical reserves of a given percentage  ensured tha t  they  would be 
adequa te  with the follo~dllg degree of probabi l i ty :  

A ddi l ion ,  Probability of adequacy 

18 per  cent 999 years  out of IOOO 
12 per  cent 98 years  out of ioo 

6 per  cent 84 years  out  of IOO 

Suppose tha t  this concern had free assets amount i l lg  to 18 per  
cent of its technical  reserves. Then  we know tha t  in 9 8 years  out of 
zoo the free reserves would also be adequa te  to cover  a fall in the 
value of the assets of at  least 6 per cent. The probabi l i ty  tha t  the 
remaining 2 years  out of too would be years  in which the assets 
hal)pened to be deprecia ted  to such an extent  as to render  the 
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co]lcern insolvent overall would be relat ively small, so tha t  the 18 
per cent free reserves held would clearly provide a substant ia l  
guarai l tee against possible f luctuat ions both  in the total  cost of 
claims and in the value of the corresponding assets. Bearing in mind 
tha t  par t  of the assets will be in a form not Liable to a fall in market  
value, and that  the solvency inargin may  be designed to cover a 
certain amount  of new business as well as the technical reserves to 
which the assets correspond, it may  be said that  a solvency margin 
calculated to be adequate  to cover all but  the most ex t reme varia- 
tions on the liabilities side s imultaneously provides also a substant ial  
safeguard agaillst possible f luctuat ions in asset values. Looked at in 
this way, the problem of allowing for f luctuat ions in asset values 
becomes much more manageable  than  if t rea ted  in isolation. This 
is not to say tha t  the answer will be the same fol all countries, or 
even for all concerns in a given country ,  because the nature  of the 
inves tment  loss to be guarded against and the l)robabili ty of its 
happening are likely to be different.  

Conclusion 

An insurance concern is considered to be solvent when the super- 
visory authori t ies  of the countries in which it opeiates  allow it to 
cont inue in operation.  The authori t ies  will sat isfy themselves as to 
the values of the assets and liabilities, and make sure tha t  the former  
exceeds the la t ter  by  a specified amount ,  usually a percentage of a 
year 's  t)remiums or claims. The te  is no logical scientific basis for the 
size of a solvency margin calculated in this way, nor are the cola- 
tingencies explicit ly s ta ted in which solvency is considered to be 
ensured with a given degree of probabil i ty.  The way to progress 
towards a more rat ional  basis of solvency assessment is, it is sug- 
gested, by the full recording of da ta  of the numbers  and amounts  of 
claims for each corlcern. The same da ta  as are impor tan t  to the 
concern itself for its detailed operat ions are, in the aggregate, 
significant in the assessment of its overall solvency. The concepts of 
stochastic var ia t ion of f requency and amount  of claims, which are 
the basis of most detailed ASTIN studies, are equally applicable to 
the assessment of solvertcy in the aggregate, but  their  al)plication 
can be more s t ra ightforward than  lay readers of the AS'FIN Bul- 
letin might SUpl)ose. 


