
PROFIT/CONTINGENCY LOADINGS AND SURPLUS: RUIN AND RETURN IMPLICATION~ 

A R e v i e w  by  L e e  R. S t e e n e c k  

The  l i n e  b e t w e e n  f a i l u r e  a n d  s u c c e s s  i s  s o  f i n e  t h a t  we s c a r c e l y  
know when  we p a s s  i t  - s o  f i n e  t h a t  we o f t e n  a r e  on  t h e  l i n e  a n d  
do n o t  know i t .  

R a l p h  Waldo  E m e r s o n  

We have come a long way in our thinking about surplus requirements , 

a n d  t h e  a m o u n t  o f  p r e m i u m  t h a t  c a n  b e  w r i t t e n  c o m f o r t a b l y  - c o n f i d e n t  

o f  o u r  c o m p a n y ' s  i m m o r t a l i t y .  As a s t u d e n t  some  y e a r s  b a c k  I v a g u e l y  

r e m e m b e r  r e a d i n g :  i f  an  i n s u r e r  h a d  a m e a n  c o m p o s i t e  r a t i o  o f  100% 

w i t h  a s t a n d a r d  d e v i a t i o n  o f  10% a n d  i f  r u i n  w e r e  r e s t r i c t e d  t o  a 

p r o b a b i l i t y  o f  . 0 0 1  o f  o c c u r r i n g ,  t h e n  u s i n g  a n o r m a l  a p p r o x i m a t i o n  

f o r  t h e  d i s t r i b u t i o n  o f  c o m p o s i t e  r e s u l t s ,  t h e  maximum c o m p o s i t e  r a t i ,  

w h i c h  c o u l d  b e  w i t h s t o o d  w o u l d  b e  131% ( 1 0 0  + 3 . 1  x 1 0 ) .  H e n c e ,  o n e  

s h o u l d n ' t  w r i t e  a t  m o r e  t h a n  a 1 0 0 / 3 1  o r  a p p r o x i m a t e l y  3 : 1  w r i t t e n  

premium to surplus ratio. 

Are we on the line at this point or are our assumptions too simplistic 

tO evaluate our position? Certainly we casualty actuaries have been 

devoting insufficient resources to researching our own potential ruin. 

The author has constructed an excellent paper which suggests that not 

only do proflt/contingency loadings lead to a return, and surplus 

guards against ruin, but there are other Inter-relatlonshlps. 

we now f i n d  t h a t  t h e  n o r m a l  a p p r o x i m a t i o n  i s  n o t  n e c e s s a r i l y  a v e r y  

~ood  o n e  a n d  t h a t  t h e  p r o f i t / c o n t i n g e n c y  l o a d  i n  t h e  r a t e s  w h i c h  
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should bring the expected composite ratio under 100% also should 

affect solvency. Financial leverage, solvency, and profit/security 

loads are all interrelated. 

Given (a) a portfolio loss distribution rather than a composite 

ratio distribution, (b) a desired return goal, and (c) a method 

for accurately determining expected losses for each exposure unit, 

the author goes on to show what profit/contingency loading should 

he charged to the entire loss base if the ruin probability is set 

at some arbitrarily small value. The author then demonstrates 

how the total loading can be divided among the exposures. 

The logic follows the "composite example" cited to a certain extent 

but builds upon it a great deal. The additions are logical and 

straightforward. Hence, in the subsequent paragraphs I will attempt 

to amplify and lend additional precision to this very compact paper. 

To make the review flSw along with the original paper, I will comment 

on various items in the order of their appearance. 

p u r p o s e s  o f  p r o f i t / C o n t i n g e n c y  

E x p a n d i n g  on t h e  t heme  t h a t  p r o f i t / c o n t i n g e n c y  l o a d i n g s  i n  t h e  i n s u r a n c e  

r a t e  s e r v e s  two p u r p o s e s ,  i t  c a n  be  n o t e d  t h a t  " t h e  f l u c t u a t i o n  i n  

l o s s  e x p e r i e n c e "  r e a l l y  i n c l u d e s  b o t h  r e s e r v e  i n a d e q u a c i e s  and  p o s s i b l e  

p r o s p e c t i v e  r a t e  d e f i c i e n c i e s .  In  p a r t  t h e y  a l s o  p r o t e c t  a g a i n s t  

a d v e r s e  f l u c t u a t i o n s  i n  i n v e s t m e n t  r e s u l t s .  And, o f  c o u r s e ,  t h e y  do 

p r o v i d e  f o r  a r e t u r n  w h i c h  w i l l  be p a r t i a l l y  p a i d  o u t  i n  d i v i d e n d s  b u t  

m o s t l y  r e t a i n e d  t o  a l l o w  f o r  i n c r e a s e d  c a p a c i t y .  
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The Portfolio Loss Distribution 

One must be precise in defining a portfolio loss distribution. If 

we mean to speak of all losses coming from a group of homogeneous 

risks wlth similar loss distributions for frequency and severity, 

then later on in the paper when we allocate loading to contract 

based on expected losses a simple proportionality assumption will 

hold. Since it is more likely that the portfolio loss distribution 

is meant to cover all losses from groups of nonhomogeneous exposures, 

the per contract loading procedure, later to be described, should 

not theoretically be divided proportionally among expected losses. 

Rather the riskiness associated with the particular contracts' loss 

distribution should be used. We will see that this implies different 

values for ~ and ~L All the contracts' separate loadings would 

then be added together and balanced if necessary to the total. 

Volume Considerations 

It is to be noted that the loading will be divided among expected 

losses so it will be necessary to make volume predictions when 

setting rates. Since Insurance Commissioners and others are quite 

sensitive to premium to surplus ratios the equation R = (W - L)/S 

is limited practically either in the ratio of W:S or L:S. 

Scope/Exclusions from Consideration 

The author wishes to highlight the interplay between surplus and the 

profit/contlngency loading so he excludes investment income and over- 

head considerations. Overhead or expense considerations can readily 

be overlooked since they contribute little to (from) solvency usually. 
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I n v e s t m e n t  i n c o m e  i s  i m p o r t a n t ,  h o w e v e r ,  s i n c e  o u r  i n d u s t r y  t h r i v e s  

o n  i t .  A l t h o u g h  i t  i s  n o t  i n c l u d e d  i n  t h i s  p a p e r  i t  m u s t  b e  r e m e m b e r e d  

t h a t  i t  o f t e n  c o n t r i b u t e s  much  m o r e  t o  s u r p l u s  t h a n  g a i n s  d u e  t o  

f a v o r a b l e  u n d e r w r i t i n g  r e s u l t s .  T h i s  i n c o m e  w o u l d  t e n d  t o  r e d u c e  t h e  

p r o b a b i l i t y  o f  r u i n  i f  i t  w e r e n ' t  f o r  t h e  f a c t  t h a t  y e a r l y  m o r e  r i s k  

i s  u s u a l l y  a s s u m e d ,  s o  t h e  p o r t f o l i o  l o s s  d i s t r i b u t i o n  i n c r e a s e s  a s  

w e l l .  W i t h  a n  a s s u m p t i o n  o f  c o n s t a n t  p r e m i u m  t o  s u r p l u s  w r i t i n g  

a n n u a l l y  ( i n v e s t m e n t  i n c o m e  g o i n g  t o w a r d  i n c r e a s e d  c a p a c i t y )  I b e l i e v e  

it is possible to assume a w a y  a n y  investment considerations h e r e .  

Variations in investment results can be minimized by investing in 

fixed income instruments. 

I t  s h o u l d  a l s o  p r o b a b l y  h a v e  b e e n  s t a t e d  t h a t  f e d e r a l  i n c o m e  t a x  

c o n s i d e r a t i o n s  a r e  a l s o  e x c l u d e d .  T h e y  w i l l  a f f e c t  y o u r  d e s i r e d  

r a t e  o f  r e t u r n  s i n c e  u n d e r w r i t i n g  p r o f i t s  a r e  t y p i c a l l y  t a x e d  a t  

a 46% r a t e .  F e d e r a l  i n c o m e  t a x e s  w i l l  a l s o  a f f e c t  y o u r  r u i n  p o i n t  

s e t  a t  ~ ' l  s t a n d a r d  d e v i a t i o n s  a b o v e  e x p e c t e d  l o s s e s  s i n c e  t h e r e  

i s  a p o s s i b i l i t y  o f  s e c u r i n g  l o s s  c a r r y b a c k s .  I f  y o u  h a d  b e e n  

o p e r a t i n g  p r o f i t a b l y  p r i o r  t o  t h e  y e a r  i n  w h i c h  a c t u a l  l o s s e s  f a r  

e x c e e d e d  e x p e c t e d  l o s s e s ,  t h e n  y o u  c o u l d  r e c o v e r  p a r t  o r  a l l  o f  y o u r  

t a x e s  p a i d  i n  t h e  p r i o r  s e v e r a l  y e a r s .  And t h i s  w o u l d  a i d  s o l v e n c y .  

Return on Surplus 

Let us now return momentarily to the value of S. Surplus doesn't 

necessarily mean that figure from the Annual Statement on the 

Liabilities, Surplus and Other Funds page called Surplus as Regards 
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Policyholders. Masterson I suggests that we can measure return on 

a net worth basis using policyholders surplus + unauthorized 

reinsurance liabilities + other surplus type liabilities + nonadmitted 

assets + the equity in the unearned premium reserve net of any taxes - 

t h e  t a x  l i a b i l i t y  o n  u n r e a l i z e d  c a p i t a l  g a i n s .  

C a l c u l a t i o n  o f  R u i n  P o i n t  

T h e  v a l u e  f o r  ~ra  i s  n o t  s t r i c t l y  a s t a n d a r d  d e v i a t i o n  f i g u r e .  F o r  

a g i v e n  v a l u e  o f  C i t  d e p e n d s  o n  m o r e  t h a n  t h e  f i r s t  2 m o m e n t s  o f  

t h e  p o r t f o l i o  l o s s  d i s t r i b u t i o n .  I n  a p e r s o n a l  c o n v e r s a t i o n  w i t h  

t h e  a u t h o r  h e  s u g g e s t s  t h a t  a C o r n i s h - F i s h e r  t y p e  e x p a n s i o n  w o u l d  b e  

an appropriate means of calculating T¢ This expansion starts 

w i t h  a n o r m a l  v a r i a t e  a n d  m a k e s  a d j u s t m e n t s  o r  u s e s  c o r r e c t i o n  t e r m s  

f o r  s k e w e d n e s s ,  p e a k e d n e s s ,  e t c .  P r e s u m a b l y  o n e  c o u l d  a l s o  u s e  a n  

E d g e w o r t h  e x p a n s i o n ,  t h e  n o r m a l  p o w e r  e x p a n s i o n ,  o r  t h e  E s s c h e r  

m e t h o d  2 .  T h e  s i m p l e s t ,  y e t  m o s t  a c c u r a t e ,  o f  t h e  t h r e e  i s  t h e  n o r m a l  

p o w e r  e x p a n s i o n .  I f  we l i m i t  i t  t o  t w o  t e r m s ,  t h e n  

w h e r e  y~ i s  f o u n d  i n  t h e  n o r m a l  f u n c t i o n  t a b l e s  a n d  ~l i s  given by 

@ o 

NAIC, M e a s u r e m e n t  o f  P r o f i t a b i l i t y  a n d  T r e a t m e n t  o f  I n v e s t m e n t  
I n c u m e  i n  P r o p e r t y  a n d  L i a b i l i t y  I n s u r a n c e .  J u n e  1 9 7 0  

R.  E .  B e a r d ,  T .  P e n t i k a i n e n ,  E .  P e s o n e n ,  R i s k  T h e o r y ,  M e t h e u n  
a n d  C o m p a n y ,  L o n d o n .  
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Expected Rate of Return,~r'~ 

If management seeks to have an expected rate of return greater than 

or equal to a + b~'~, then to be more precise b should be greater 

than 0, otherwise as the standard deviation of R increases the 

e x p e c t e d  r a t e  o f  r e t u r n  d e c r e a s e s .  I f  " a "  w e r e  s e t  s u f f i c i e n t l y  l o w ,  

t h e n  " b "  w o u l d  n a t u r a l l y  b e  p o s i t i v e .  

The author correctly states that ~'~I~'L/~ is implied from 

= (W - L)/S. This follows if one expands each side given 

Ec.  

Expected Rate of Return,~'~ 

As a second example of the frontier given a solvency equation and 

a r e t u r n  e q u a t i o n  t h e  a u t h o r  c h o o s e s  t o  s e t  t h e  r e t u r n  a s  a c o n s t a n t  

p l u s  a p e r c e n t a g e  o f  t h e  v a r i a n c e  o f  R. T h i s  e x a m p l e  was  c h o s e n  t o  

show that the most competitive price doesn't necessarily place one 

on the frontier of the solvency equation. Unfortunately, Exbiblt 2 

doesn't graphically emphasize that S ~ 3 is the minimum point for 

the return curve SE(R) = .04S + .36~2/S. But the word "minimum" 

is given. What thls is saying is that even with a minimal loading 

the real probability of ruin is less than the value assumed. 

I t  w o u l d  b e  i n t e r e s t i n g  t o  s e e  w h a t  S h a r p e  w o u l d  s a y  a b o u t  t h e  f i t  

i f  a v a r i a n c e  l o a d i n g  f o r m  o f  e x p e c t e d  r e t u r n  w e r e  u s e d .  I f  t h e  

correlation was sufficiently high, then this would lend more importance 

to the illustration in Exhibit ~. 
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Loading Allocations 

The section on allocation to contracts discusses the time-worn 

problem of whether I00 individual exposures taken separately should 

equal a single 100 exposure contract. To the insurance company it 

probably matters little which 100 are preferable (except for per 

contract volume and economy of scale considerations). But as far 

as the insured is concerned and the way he views his risk it is 

proper, I too believe, to maintain separate higher proflt/contingency 

charges for the smaller insureds. 

I w o u l d  b e  r e m i s s  a s  a n  a c t u a r y  i n  t h e  r e i n s u r a n c e  f i e l d  i f  I d i d n ' t  

m e n t i o n  t h a t  r e i n s u r a n c e  i s  f r e q u e n t l y  p u r c h a s e d  b e c a u s e  o f  r i s k  

considerations. As an insurer determines that because of writing 

risky business (meaning lines of insurance or exposures where the 

variance in losses is relatlvely high) he may find that he needs 

or would llke to reduce risk and the probability of insolvency (or 

a "heavy hit" on surplus). Risk reduction can be accomplished 

through the purchase of excess of loss reinsurance if the program 

is properly established. Wilhelmsen 3 and others have noted equations 

associated with the Collectlve Theory of Risk demonstrating risk 

reduction via reinsurance. The theory builds on a foundation that 

underwriting results (net of expenses) come from a distribution of 

results of a group or collective of policies. Equations can be 

3 I n t e r n a t i o n a l  C o n g r e s s  o f  A c t u a r i e s .  1 9 5 4  
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solved for M, the excess of loss reinsurance retention, or ~ the 

security loading or profit/contingency loading required for prolonged 

solvency, (where ~ is related to the loss and loss expense items, 

E(L), only). Given a Judicious choice for M and an efficient reinsurer 

it is possible that primary company gross competitive rates will give 

more solvency protection than otherwise indicated before reinsurance. 

One would need to relate (W - E(L))/E(L) to ~ The followlng 

formulas can be used to determine the security loading on a net of 

reinsurance loss distribution. 

The ruin probability ~ = e -Ru where u = S/~. This unitizes surplus 

on the basis of an average claim, x is given by ~ ~ ~ . 
o 

This will set R (not to be confused with the rate of return R used 

elsewhere in the paper). If we further let R - Kx, then we can solve 

the equation I0 ~'L(~. • ~mLL(~a~ = I ,  ( ~ .  ~Kr,for~. 

I t  i s  p e r s o n a l l y  a n d  p r o f e s s i o n a l l y  g r a t i f y i n g  t o  me t o  s e e  a c t u a r i e s  

mathematically tackling thls intricate topic. I commend Mr. Venter 

for his efforts. 
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ERRATA 

i. On page 4 "This point is to be determined by simultaneously 

solving the 2 equations . . . for S and SE(R). Doing this 

yields S = an expression and SE(~ = an expression." 

2. In appendix 2 the numerical references to Seal and Hastings/ 

Peacock are reversed. Seal should be (4) etc. 

3. The value for T ~  for the portfolio (103,200) does not follow 

from the separate values of T~ and ~L ' I believe ~ should be 

22,360 rather than 23,360. Then the portfolio loading dollars 

under the stated (a,b) assumptions works out to be $14,280 not 

$14,920. 

4. In appendix 2 the "total stand alone loading" amounts to $76,640 

not $74,640. I arrive at my sum by adding $10,210 to i00 x $664.30. 

5. Lastly, in appendix 2 I believe the various ~-'s should be 

subscripted with an L. 
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