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INTRODU~ ION 

la  r e c e n t  yea r s  the  c o n t r o v e r s y  r e g a r d i n g  an insurance  company's t r e a tmen t  

o f  the  inves tment  income earned from the  a s s e t s  co r respond ing  co r e s e r v e s  f o r  

unearned premium and losses  has reached  inc reased  i n t e n s i t y .  The d o l l a r  magni-  

tude  of  the  inves tment  ea rn ings  has reached m~mmnth p ro p o r t i o n s  and, as such,  

has become h igh ly  v i s i b l e .  G e n e r a l l y ,  the  i n d u s t r y  would p r e f e r  to  use t h e  in-  

ventment  income as an a d d i t i o n a l  source  of c a p i t a l  to  he lp  supply the  needed 

c a p a c i t y  expans ion  ne c e s s a ry  to  suppor t  the  r a p id  preml t~  sro~ch o ccu r r i n g  in  

t o d a y ' s  economy. Hotfever, many o f  the  r e g u l a t o r s  r ecogn ize  the  p o l i t i c a l  bene- 

f i t s  of r e q u i r i n g  a t  l e a s t  some of the  inves tment  income be used as an o f f s e t  

t o t  o r  p o s s i b l y  to  e l i m i n a t e ,  the  p r o f i t  f a c t o r  companies use in  s e t t i n g  r a t e s .  

T r a d i t i o n a l l y ,  i f  a company chose o r  was fo rced  to  c o n s i d e r  investment  in-  

come in  i t s  ra temaking  p rocedure ,  I t  vould  use the  fo l l owing  approach o r  soma 

v a r i a t i o n  t h e r e o f :  A f t e r  determiu~lnS, i t s  r a t e . i n d i c a t i o n  end add ing  an expense 

f a c t o r ,  t he  co~apany would - l oa d  on ~ a p e r c e n t a g e  p r o f i t  marg in ,  o f t e n  $~. Then 

the  company would e s t i m a t e  the  annual  amount of  inves tment  income i t  had h i s -  

t o r i c a l l y  earned on i t s  premium and lose  r e s e r v e s .  The r e s u l t  would be mess .  

ured as a p e r c e n t  of  twr i t ten  premium. This  p e r c e n t a g e  would be used as a par* 

t i a l  o f f s e t  to  t he  p r o f i t  load ing  and the  r a t e s  reduced a c c o r d i n g l y .  

During t he  1975 ~easaachuset ts  Auto Rate Hear ings  C o ~ I n e l o n e r  James M. 

Stone promulgated a r e v o l u t i o n a r y  method f o r  s e t t i n g  t h e  p r o f i t  a l lowance f a c -  

t o r .  Income from a l l  s o u r c e s ,  i nc lud ing  i nves tmen t s ,  was to  be compared to  the  

r e g u l a t o r ' s  s p e c i f i e d  - f a i r  r a t e  of  r e t u r n -  o r  - t a r g e t  r a t e - .  The p r o f i t  load-  

i n s ,  whether  n e g a t i v e  o r  p o s i t i v e ,  would be the  pe rcen t age  neces sa ry  to make up 

the  d i f f e r e n c e  between the  company,s e s t i m a t e d  o v e r a l l  p r o f i t  before  loading 

and the  r e g u l a t o r , s  - f a i r  r a t e  of  r e t u r n - .  

-323- 



The r ~ l f i e a t i o n s  of  Ccmniseloner  S tone , s  approach a r e  p o t e n t i a l l y  s t a g -  

8e r in8  and obv ious ly  m u l t i - f a c e t e d .  [n t h i s  paper  Z seek only to  compare quan- 

t i t a t i v ~ l y  the  e f f e c t s  of  the  tvo  approaches  fo r  i nc lud in g  inves tment  income in 

the  r a t e~ak in8  p rocess  under a v a r i e t y  of  s c e n a r i o s .  Z w i l l  d i s cu s s  the  two 

methods in  d e t a i l ,  d e s c r i b e  my method of  a n a l y s i s ,  p r e s e n t  and d i s cu s s  my f i n d -  

ings and s i v a  my conc lus ions .  

DISCUSSION 

For i d e n t i f i c a t i o n  pu rposes ,  Z w i l l  c a l l  the  two methods f o r  l n c o r p o r a t i n 8  

inves tment  income in to  the  ra temakin8  p rocess  the  -ownership  approach-  and the  

- ca sh  flow approach- .  Under the  c~ncrsh ip  approach the  r a t e s  a r e  to  r e f l e c t  the  

inoome from a s s e t s  a t t r i b u t a b l e  to  r e s e r v e  accounts  des laned  to  r ecogn ize  po ten - .  

t i a l  o b l i a a t i o n s  to  p o l i c y h o l d e r s ,  i . e . .  unearned p r e c i s  and loss  r e s e r v e s .  

The t h e o r y  s u g g e s t s  t h a t  i f  t h e r e  i s  money due p o l i c y h o l d e r s ,  t hen  the  income 

a t t r i b u t a b l e  to  t h i s  money should a l so  pass  to p o l i c y h o l d e r s .  The cash  f l o e  

approach s t a t e s  a company i s  e n t i t l e d  to  a f a i r  r a t e  of  r e t u r n  on c a p i t a l ,  but 

t h a t  the  eJeasuremene of  t h a t  r e t u r n  must inc lude  income from a l l  s o u r c e s ,  not 

J tmt  u n d e r w r i t i n g  p r o f i t s .  I t  uses  a cash  f l o e  a m l l y s i e  to  combine a l l  income 

sources  i n to  a s i n a l e  e s t i m a t e  e h i c h  can then  be cmzpered to  the  s p e c i f i e d  f a i r  

r a t e  of  r e t u r n .  

The f o l l o ~ i n  8 i s  a more complete  d i s c u s s i o n  of  the  concepts  unde r ly in8  t h e  

t ~  methods and inc ludes  some o b s e r v a t i o n s  about  the advan taaes  and d isndvan£aaes  

05 each .  

Ownership Approach 

A. Genera l .  

The unearned p r e m i ~  r e s e r v e  i s  s a id  to  r ep rosenc  a - q u a s i - t r u s t -  he ld  

by' the insu rance  cotnpany fo r  p o l i c y h o l d e r s .  Since the  unearned premium 

has not ye t  been earned by, and t h e r e f o r e  cannot  -be long  ~ to  ~he i n s u r -  

ance company, i t  ernst s t i l l  belon 8 to the  p o l i c y h o l d e r ,  l ~ a i c a l l y ,  
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t hen ,  Inves tment  income d e r i v e d  from the  a s s e t s  which r e p r e s e n t  the  

unearned premium r e s e r v e  should d i r e c t l y  b e n e f i t  the  p o l i c y h o l d e r s .  

The r e d u c t i o n  o f  r a t e s  in  an amount equa l  to  the  i nves tmen t  income 

p r o v i d e s  such a d i r e c t  b e n e f i t .  I t  i s  r e c o s n l z e d  t h a t  some unearned 

p r emi t ~  i s  ~ot i n  the  p o s s e s s i o n  o f  the  i n su rance  company (because  o f  

de layed  r e m i s s i o n  of  premiums by a g e n t s )  and t h a t  t h e r e  a re  c e r t a i n  

- f r o n t - e n d -  a c q u i s i t i o n  expenses  i ncu r r ed  by the  i n s u r a n c e  company f o r  

which i t  should u l t i m a t e l y  be r e i m b u r s e d .  T h e r e f o r e ,  the  unearned p r e -  

a i m  - b e l o n g i n g -  to p o l i c y h o l d e r s  i s  l e s s  than  the  t o t a l  unearned premium 

by an amount r e £ 1 e c t i n  8 de layed  premium r e m i s s i o n  and p r e - p a i d  ex- 

p e n s e s .  

The argument f o r  i n c l u d i n g  inves tmen t  Income d e r i v e d  from l o s s  r e s e r v e s  

d i r e c t l y  i n t o  the  r a t e - rusk in8  p r o c e s s  i s  not v e r y  s t r e r ~ .  Loss r e -  

s e r v e s  r e p r e s e n t  l i a b i l i t i e s  which the  i n s u r a n c e  company w i l l  pay 

t o / f o r  p o l i c y h o l d e r s .  T h e r e f o r e  the  funds  c o r r e s p o n d i n g  to the  los s  

r e s e r v e s  a re  no l o n s e r  a v a i l a b l e  to  the  i n s u r a n c e  company f o r  any pur -  

pose i t  d e s i r e s ,  i t  i s  J u s t  a m a t t e r  o f  t ime  be fo re  they  a re  pa id  o u t .  

One could c o n s i d e r  the  funds to  have been p laced  in  • - C r u s t  a ccoun t -  

J u s t  a v a l t i n  8 payment.  Any b e n e f i t s  ( i n v e s t m e n t  income) should then  

acc rue  Co the  e v e n t u a l  r e c i p i e n t  o f  the  funds ( n o t e :  to  have the  in -  

ve s tmen t  income acc rue  Co the  company would make the  de l ay  of  lo s s  pay* 

menCs p r o f i t a b l e  f o r  t he  company). Because o£ p r a c t i c a l  d i f f i c u l t i e s  

i n  a s s o c i a t i n g  the  invesCmenC income d i r e c t l y  Co the  l o s s  pa ye e s ,  a 

s e n e r a l  r e d u c t i o n  co the  r a t e s  i n  an  amount equal  to the  inves tmen t  i n -  

come i s  the  compromise approach.  

B. Advantages .  

1. The computa t ions  a r e  r e a s o n a b l y  s t r a l s h t f o r w a r d  once the  Sround- 

r u l e s  have been a s r e e d  upon. 
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¢. 

2.  The nec e s s a ry  d a t a  f o r  making the  computa t ions  i s  a v a i l a b l e .  

3. The i n d u s t r y  a l r e a d y  has expe r i ence  in  hand l in  8 Inves tment  income 

under the ovnorsh ip  concep t .  

&. There i s  l i k e l y  to  be s h igh  dearee  of  a c c e p t a b i l i t y  because of  the  

s i m i l a r i t i e s  of  the t echn ique  to the NAZC inves tment  income cctnpu- 

r a t i o n s  in  the Insurance  Expense Zxh ib i t .  

D i s a d v a n t a s e s .  

1. The u n d e r l y i n g  theo ry  s u p p o r t t n  8 the  use of  inves tment  income to  

d i r e c t l y  reduce the  r a t e s  is  not r i s o r o u s  and would not be de fen -  

s i b l e  under c r o s s - e x a m i n a t i o n .  For exa~eple: 

a .  The ~ t r u s t -  concept  hasn,  t any l e g a l  J u s t i f i c a t i o n  ( p o s s i b l y  

t h e r e  i s  some e t h i c a l  b a s i s ) .  

b. To apply  the  inves tmen t  income to the  ra temakin8  p rocess  does 

not  n e c e s s a r i l y  b e n e f i t  the  people  whose naesets,w g en e ra t ed  

the  inwestment income because of  p o l i c y h o l d e r  t u r n o v e r .  

c . .  As s t a t e d ,  the  s t e e r e r  the  i ncu r r ed  l o s s e s ,  the  g r e a t e r  the  

loss  r e s e r v e s ,  the  l a r g e r  the  Inves tment  income, i . e . ,  t he  

poo re r  a cotnpany,s e x p e r i e n c e ,  the g r e a t e r  the  inves tmen t  in°  

come o g f s e t  to the r a t e s .  

Note: Ob je c t i on  b) can be overcome by p r o v i d i ~  d iv idends  to 

p o l i c y h o l d e r s  ( vh i c h ,  c o n c e p t u a l l y ,  i s  ~ c h  mere l o g i c a l ) .  Objec-  

t i o n  c)  can  be overcome by w r k i n 8  from the  s t a n d p o i n t  of  expected  

loss  r a t i o s  end c a l c u l a t e d  loss  r e s e r v e s  t h e r e o n  r a t h e r  t han  usin8 

a c t u a l  loss  r e s e r v e s .  

2 .  Although the  a c t u a l  c o ~ u t a t i o n s  a re  r ea sonab ly  s t r a i g h t f o r v a r d ,  a 

s i g n i f i c a n t  numbe~ ~f assumptions must be i n t ro d u ced .  

a .  Unearned premium--Boy should i t  be de te rmined :  by s t a t e ?  

p r o p o r t i o n a t e l y  to  nat iom~ide? ~/hat i s  the  Impact og growth o r  

-326- 



contraction? ~hac about a 81yen c l a s s  of  bus iness  ve r sus  a l l  

c l a s s e s  combined? HeN a re  p repa id  expenses e s t ima ted?  E t c e t r n .  

b. Loss Rese rves - -Shou ld  unusual  c a t a s t r o p h i c  losses  be f a c t o r e d  

out?  S t a t e  v e r s u s  na t ionwide  fo r  a c l a s s  of  bus iness?  Appl ica -  

t i o n  o f  loss  expense r e s e r v e s ?  EtceCra.  

c .  Inves tmen t  Income--tJhich a s s e t s  r e l a t e  to unearned premium and 

loss  r e s e r v e s ?  Should r e a l i z e d / u n r e a l i z e d  c a p i t a l  8 a i n e / l o s s e a  

be included7 How? Tax ad jus tmen t s?  EtceCra .  

Cash Flow Approach 

A. Gene ra l .  

When a p o l i c y  i s  w r i t t e n  the in~quranee company r e c e i v e s  the  premiczn 

a f t e r  some de lay  and l e s s  c o ~ l s s i o n ,  from which i t  - r e p l e n i s h e s -  the 

su rp l u s  account  got  the p r e v i o u s l y  pa id  a c q u i s i t i o n  expenses  a s s o c i a t e d  

w i th  the p o l i c y  v r i t i n  S. The remainder  o f  the money i s  held by the  com- 

pany u n t i e  such t ime as a d d i t i o n a l  expense payments a r e  made o r  u n t i l  a 

loss  payment i s  made (o r  t h e o r e t i c a l l y  r e l e a s e d  in to  s u r p l u s ) .  During 

t h i s  pe r iod  the  company is  ab l e  co i n v e s t  the funds and the reby  ea rn  

a d d i t i o n a l  income. By esClmat ins  the  d i s t r i b u t i o n  og loss  payments and 

expense payments o v e r  t ime f o r  a g ive n  s e t  og p o l i c i e s  w r i t t e n  a t  a 

s p e c i f i c  premium l e v e l ,  we can de te rmine  the  p r e s e n t  v a l u e  of  the  cash  

flow d e r i v e d  groat t hese  p o l i c i e s  got  any r a c e  of  r e t u r n  in  the i n v e s t °  

ment m a rk e t .  The d i scoun ted  cash  f low,  i n c l u d i n  S the p r o f i t  p r o v i s i o n  

e i t h i n  the  r a t e s ,  p r o v i d e s  an e s t i m a t e  of  the income to be ea rned .  

The next s t e p ,  as  o u t l i n e d  by Coasuissioner SCone, i s  to  make an assump- 

t i o n  r e g a r d i n  8 the premium co s u rp lu s  r a t i o  underlyirq~ the book og bus l°  

ness .  Mul t ip ly  the r a t e  o f  r e t u r n  on che premium ( the  e s t i m a t e  of  in°  

come ea rned ,  found above,  d iv ide d  by the premium) by the  premium to s u r -  

p lu s  r a t i o .  The r e s u l t  combined wi th  the  inves tment  income earned 
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d i r e c t l y  by suz!plus ts the ra te o f  re tu rn  on surplus,  i . e . ,  a measure 

o f  the p r o f i t a b i l i t y  of  the business. Then, by ad just ing the p r o f i t  

• a r g i n  inc luded  in the r a t e s ,  the  p r o f i t a b i l i t y  o f  the  bus iness  can be 

a d j u s t e d  u n t i l  i t  meets  a s p e c i f i e d  t a r g e t  r a t e  o£ r e t u r n .  

For c o ~ ) u t a t i o n  put.poses,  the  cash  £1ov approach can be d i s s e c t e d  as 

f o l l o v s :  An a l l owab le  o r  t a r g e t  r a t e  of  r e t u r n  on su rp lu s  i s  s p e c i -  

f i e d  by the  Insurance  Co~nl s s ioner .  A l l  sources  of  p r o f i t - - i n v e s t u ~ e n t  

of  s u r p l u s ,  u n d e r w r i t i n  8 p r o f i t ,  and invest~nen~ of  cash f l o v  ( d e t e r -  

mined from the  d i scoun ted  va lue  of  the  flow of  premiums, expenses and 

l o s s e s ) - - a r e  cons ide red  in  a t t a i n i n g  the  t a r g e t .  Because of  p r o - d e t e r -  

mined c o n s t r a i n t s  the  only  v a r i a b l e  source  o£ p r o f i t  i s  p rov ided  by the  

p r o f i t  a l l o v a n o e  f a c t o r  (produces  unders r r i t ing  p r o f i t ) .  The a l lowance  

to be inc luded  in  the  r a t e s  i s  a d j u s t e d  u n t i l :  

1. The e s t i m a t e d  ~o ta l  r a t a  of  r e t u r n  equa ls  the  t a r g e t  r a t e  o~ r e t u r n .  

2.  T o t a l  l o s se s  p lus  expenses  p lus  income from the  p r o f i t  a l lowance 

equa l  t o t a l  premium r e c e i p t s .  

B. Advantages .  

1. There i s  a good body of  t h e o r y  suppor t ing  the  d iscounted  cash  £1ov 

concept • 

2.  I t  o f f e r s  an a l t e r n a t i v e  to  the  t r a d i t i o n a l  cumbined loss  and ex- 

pense r a t i o  approach fo r  e s t i m a t i n g  p r o f i t a b i l i t y  by i n t ro d u c in g  a 

measure of  g e n e r a t e d  income. I f  p r o p e r l y  a p p l i e d ,  the  t echn ique  

could o f f e r  a m e 8 ~  f o r  e s t i m a t i n g  the  marg ina l  income produced 

f o r  a company by a branch f o r  e l i n e  of  b u s i n e s s .  Such a measure 

o f  economic v i a b i l i t y  could s i g n i f i c a n t l y  improve bus iness  expan- 

s i o n  and c o n t r a c t i o n  d e c i s i o n s .  

3.  I t  i s  only  t echn ique  vh i¢h  merges ,  r a t h e r  than  l a y e r s ,  inves tment  

income in to  the  ra temaking  p r o c e s s .  
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C. Di sadvaneaaes ,  

1. 1The cash  flow approach i s  h igh ly  s o p h i s t i c a t e d  and would r e q u i r e  

s u b s t a n t i a l  a d d i t i o n s  to most da t a  systems to  be implemented pro-  

p e r l y .  

a .  As o u t l i n e d  by Cousnissioner Stone,  p o l i c y  q u a r t e r  da t a  i s  needed 

Co de te rmine  the a p p r o p r i a t e  loss  payment d i s t r i b u t i o n .  Pos- 

s i b l y ,  p o l i c y  y e a r  d a t a  would be adequa te .  

b. B e t t e r  i n f o r m a t i o n  r e g a r d i n s  the t iming  og a c q u i s i t i o n  and gen-  

e r a l  expense payouts  a r e  needed. Pos s ib ly  a d i s t r i b u t i o n  of  

de layed  premium remis s ions  by c l a s s  vould be needed. 

2.  An a p p r o p r i a t e  d i s coun t  f a c t o r  f o r  the  cash glow must be de te rmined .  

Note: The d i s coun t  f a c t o r  i s  s u b j e c t  to co n t i n u a l  change which,  

depending upon the  s e n s i t i v i t y  of  the n~uubers, could have s i s n i f i -  

c an t  impact on the  r e s u l t s .  

3 .  To ach i e ve  Commissioner SCOne's d e s i r e d  e n d - - a n  es t la~ste  of  r e c o r n  

on s u r p l u s - - t h r e e  l a r g e  assumptions  must be made. 

n.  Loss payment and ezpenee payment p a t t e r n s  r e ~ a i n  c o n s t a n t  dur-  

ins  the a n a l y s i s  p e r i o d .  

b. A r e a s o n a b l e  premium to  s u rp lu s  r a t i o  can  be de te rmined  and /o r  

p r e d i c t e d  f o r  an a p p r o p r i a t e  pe r iod  of  t ime .  

¢. A r e a s o n a b l e  t a r g e t  r a t e  of  r e t u r n  can be de te rmined .  

&. There i s  8 8 r e s t e r  neeed Co q u a n t i f y  the  lmpnet on premium w r i t i n g s  

0£ a g i v e n  r a t e  change to  de te rmine  the  inpu t  s i d e  of  the  cash flow 

equa t i on .  This could n e c e s s i t a t e  th~ mode l l ing  of  the  ~remitum In-  

put  s i d e  of  the  equa t ion .  



Mh~rHOD OF ANALYSIS 

Computer models v e r e  developed to s imu la t e  the two approaches .  Because 

both approaches  a re  e s s e n t i a l l y  measur ing  the same t h i n g ,  but from d i f f e r e n t  

p e r s p e c t i v e s ,  the assumptions and input  f a c t o r s  yore  c o n s t r u c t e d  to  a l l o y  d i -  

r e c t  comparisons of  the r e s u l t s .  Below is  a l i s t  o~ the assumptions and £ac- 

t o r e  used in  the models:  

0vne r sh ip  Cash Flov 

1. Classes  og bus iness  s t u d i e d  
P r i v a t e  Passenae r  Bodily ~nJury Same Coverages 
P r i v a t e  Passenger  P rope r ty  Damase 
P r i v a t e  Pa s se r~ e r  Medical 
P r i v a t e  Passenger  Comprehen.~ive 
P r i v a t e  Passenger  C o l l i s i o n  
Homeovners 

2. Premium assumptions  
$1,000 pe r  month v r i t t e n  premiums Same Assumptions 
12 month p o l i c y  terms 
Premiums earned un i fo rmly  
Average p o l i c y  a t t a c h i n g  da t e  a t  

mid-month 
Premiums l e s s  15~ con~nission a re  re-  

ceived from the  agen t  tvo months 
a f t e r  p o l i c y  a t t a c h t n  8 da t e  

3. Loss asstnnptions (Zxh ib i t  1 c o n t a i n s  the  loss  d i s t r i b u t i o n s )  
55~ u l t i m a t e  loss  r a t i o  ( i n c l u d i n g  

expenses)  
An ave rage  p o l i c y  q u a r t e r  loss  r e s e r v e  

d i s t r i b u t i o n  f o r  25 q u a r t e r s  d e v e l -  
oped from loss  r e s e r v e  i n f o r m a t i o n  
f r o ~ y e a r s  1966 throuah  1976 

A maximum p o l i c y  q u a r t e r  loss  r e s e r v e  
d i s t r i b u t i o n  f o r  25 q u a r t e r s  vas  
developed by m u l t t p l y i n  8 the a v e r -  
age d i s t r i b u t i o n  f a c t o r s  by l .& . .  
The r e s u l t s  a r c  conformable  to the  
h i s t o r i c  yea r  v h l c h  had the  s e t  of  
loss  r e s e r v e s  of  the g r e a t e s t  
magni tude .  

A minlmmu p o l i c y  q u a r t e r  loss  r e s e r v e  
d i s t r i b u t i o n  got  25 q u a r t e r s  yes 
developed by m u l t i p l y i n 8  the a v e r -  
age distribution f a c t o r s  by .7 .  
The r e s u l t s  a r e  conformable  to the  
h i s t o r i c  y e a r  vh i c h  had the  s e t  o~ 
loss  r e s e r v e s  og the s m a l l e s t  me8 o 
n i tude  r e l a t i v e  to the u l t i m a t e  
pa id  l o s s .  

Same loss r a t i o  ass~.,naptton 

An avaraaa po l i cy  quar ter  paid loss 
d i s t r i b u t i o n  f o r  25 q u a r t e r s  yes  
developed from l o s s e s  paid in-  
fo rma t ion  fo r  y ea r s  1965 - 1976 

A minimum p o l i c y  q u a r t e r  p a i d - l o s s  
d i s t r i b u t i o n  fo r  25 q u a r t e r s  yes  
developed by reduc in8  each a v e r -  
abe pa id  loss  f a c t o r  by a n ~ o u n t  
s u f f i c i e n t  to m a i n t a i n  a c o n s t a n t  
i n c u r r e d  loss  d i s t r i b u t i o n  got  
each q u a r t e r  81van the i n c r e a s e  
in  r e s e r v e s .  

A maximum p o l i c y  q u a r t e r  pa id  loss  
d i s t r i b u t i o n  fo r  25 q u a r t e r s  yes 
developed by l n c r e a s i n 8  each av-  
e r a s e  paid loss  f a c t o r  by an 
amount s u f f i c i e n t  to nmin t a in  • 
c o n s t a n t  i ncu r r ed  loss  d i s t r i b u -  
t i o n  fo r  each q u a r t e r  81van the  
d e c r e a s e  in  r e s e r v e .  



4. Other  p a r a m e t e r s  ( E x h i b i t  2 shows the  expense d i s t r i b u t i o n  by q u a r t e r  and 
the  computa t ion  of  the  tax  r a t e  on inves tmen t  income) 

35% expense r a t i o  i n s l u d i n  8 c o t ~ i s s i o n  
15~ tax  r a t e  on investment income 
48% tax  r a t e  on p r o f i t  a l lowance  

5. V a r i a b l e s  s t u d i e d  
Changes i n  l o s s  r e s e r v e  d i s t r i b u t i o n  
Premium to s u r p l u s  r a t i o s  from .5 to 

&.O in  inc rements  o f  .5 
5% and 6% r a t e s  of  r e t u r n  on i n v e s t -  

ment i n  the  marke t  

Same pa r a me te r s  
48~ tax r a t e  on a l l  income ( t h i s  

i s  d e f i n e d  in a memo from Mass- 
s c h u s e t t s  which d e s c r i b e s  the  
cash  f low method o f  c a l c u l a t i n  

Changes in  l o s s  pa id  d i s t r i b u t i o n  
Same 

Same 

TarBet  r a t e s  o f  r e t u r n  on s u r p l u s  
of  .08,  .10,  .12,  and .15 a f t e r  
t a x e s  ( o r i R i n s l l y ,  Couun. Stone 
used . i 0 ) .  

Under the  owuershlp  approach i nves tmen t  income i s  c a l c u l a t e d  from the earned  

premiom and los s  r e s e r v e s  a t  a s p e c i f i c  p o i n t  in  t ime .  For ease  of  c a l c u l a t i o n  

the  model was run  u n t i l  a p o i n t  i n  t ime was reached  i n  which 8ene ra t ed  premiums 

income, expenses  and los s  r e s e r v e s  were in  a - s t e a d y  s t a t e -  c o n d i t i o n .  Because 

a l l  d i s t r i b u t i o n s  were c o n s t a n t ,  such an e q u i l i b r i u m  occu r r ed  a f t e r  25 months.  

These v a l u e s  were then  used as  inpu t  to make the  c a l c u l a t i o n s  which de te rmined  

the  t o t a l  r a t e  of  r e t u r n  on s u r p l u s  f o r  the  sy s t em.  E x h i b i t  3 shows two such 

t a b l e s  of  c a l c u l a t i o n s .  S i m i l a r  t a b l e s  were mode f o r  each c l a s s  o f  b u s i n e s s  s t u -  

d i e d ,  f o r  each  o£ the  d l f f e r e n t  l o s s  r e s e r v e  d i s t r i b u t i o n s ,  and u s l n  8 both the  

5% and 6% r a t e s  o f  r e t u r n  on i n v e s t m e n t .  

The model f o r  the  cash  flosl approach  c a l c u l a t e s  the  i nve s tme n t  income as  an 

i n t e g r a l  p a r t  o f  the  t o t a l  r e t u r n  i n  accordance  w i t h  the  d i s t r i b u t i o n s  and a s s ~ p -  

t i o n s  s p e c i f i e d  f o r  a 81yen p o l i c y  y e a r ;  i t  o p e r a t e s  o v e r  the  e n t i r e  l i f e  c y c l e  

o~ the  p o l i c i e s  w r i t t e n  d u r i n  8 e p o l i c y  y e a r .  The model t e s t s  i t e r s t i v e l y  suc -  

c e s s i v e  - p r o f i t  a l l o w a n c e -  v a l u e s  u n t i l  e i t h e r  a ) t h e  t o t a l  r e t u r n  i s  w i t h i n  1/1000 

o f  the  t a r g e t  r a t e  o r  b ) the  sap between the  t o t a l  r a t e  of  r e t u r n  and the  t a r B e t  

r a t e  i n c r e a s e s .  The p r o f i t  a l l o ~ a n c e  f a c t o r  was i n c r e a s e d  by .1~ i n  each l t e r a *  

t i o n .  The model uses  w r i t t e n  p r e m l ~  l e s s  the  p r o f i t  a l lowance  in  e a l c u l a t i n 8  

expenses  and l o s s e s .  T h e r e f o r e ,  the  expense and l o s s  d o l l a r s  pa id  u n t i l  the  

! 
-331- 



s o l u t i o n  i s  ob t a ined  remain  c o n s t a n t .  Exh ib i t  4 shows two such t a b l e s  of  c a l -  

c u l a t i o n s .  As was done fo r  the  ovne r sh ip  approach,  a d d i t i o n a l  t a b l e s  were made 

fo r  each c l a s s  of  bus iness  s t u d i e d  us ing  the  d i f f e r e n t  d i s t r i b u t i o n s  and the  

v a r i o u s  assLu~ptione. 

The cash  flow approach,  as  o r i g i n a l l y  d e s c r i b e d  in  r e l e a s e s  from Hassachu- 

s a t t s ,  i s  a normat ive  approach which uses  • c o n s t a n t  tax  r a t e  of  .48.  However, 

the ownership approach r e c o s n i z e s  the f a v o r a b l e  tax  c o n s i d e r a t i o n s  r e c e i v e d  by 

the i n su rance  i n d u s t r y  on c e r t a i n  types  of  i n v e s t m e n t s ,  T h e r e f o r e ,  to  tnake Con- 

s i s t e n t  cmnpar l s ions  bet~een the tvo t e c h n i q u e s ,  they  should be p l aced  on the  

same b a s i s - - t h a t  be in  8 be fo re  t a x e s .  The d i s c u s s i o n  of  r e s u l t s  i s  based on be.  

f o r e  ~ax computa t ions .  

PJSULTS AND CONCLUST.DN$ 

This  s e c t i o n  i s  d i v i d e d  in to  fou r  subsec t ionez  a ) r o e u l t s  f o r  the  ovnersh ip  

approach ,  b ) r e s u l t s  f o r  the  cash  f l o v  approach ,  c ) a  c o e p a r i s n n  bet~aeen the  Cvo 

approaches ,  and d ) a e n e r a l  c o n c l u s i o n s .  The key e lement  in  Cho a n a l y s i s  I s  the  

d e s r e e  of  l e v e r a a e  caused by chana ln  & the v a r i a b l e s .  The d i s c u s s i o n  c e n t e r s  

around the  bodi ly  i n j u r y  and c o l l i s i o n  c ova ra s c e  because they  r e p r e s e n t  the  ex-  

t r e m e s - - t h e  former  w i t h  a h i sh  l e v e l  of  r e s e r v i n 8  and a slow payout  p a t t e r n ,  

v h l l e  the  l a t t e r  has a low l e v e l  of  r e s c r v i n 8  and a r a p i d  payout  p a t t e r n .  The 

c a l c u l a t i o n s  f o r  the  o t h e r  c o v e r a s e s  were subor~ant ia l ly  c l o s e r  to  the  c o l l i s i o n  

r e s u l t s  than  to the  bod i ly  i n j u r y  f i s u r o s ,  even f o r  m e d i c a l .  

0vne r sh ip  Approach 

A. Pren~ium to Surplus  Ra t ios  

The l e v e r a g e  invo lved  as pre~nl~  to s u rp lu s  r a t i o s  i n c r e a s e d  yes sub-  

s t a n t i a l .  For e v e r y  .5 i n c r e a s e  in  the  r a t i o ,  the  t o t a l  r a t a  of  r e t u r n  

on su rp l u s  i s  i nc r e a s e d  from a lov  of  3.1 p e r c e n t a s e  p o i n t s  f o r  C o l l i s i o n  

to  a h igh  o f  &.8 p o i n t s  f o r  Bodily T.nJury. Exh ib i t  3 demons t ra t e s  these  

r e s u l t s .  9hen the  s u r p l u s  i s  reduced to  r a i s e  the  pre=ium to su rp lus  
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B. 

C. 

f a c t o  by .5 ,  the income gene ra t ed  from pre~nt~  remains coneCanc and, 

t h e r e f o r e ,  as a r a t i o  co su rp lus  i n c r e a s e s  c o r r e s p o n d i n g l y .  

Inves tmen t  Yield 

AC the  l ove r  premium to s u rp lu s  r a t i o s  the  change from §~ to 6% r e c u r n  

on inves tmen t  n e t t e d  1~-16~ i n c r e a s e s  on the r ace s  of  r e t u r n  on su rp lus  

go t  a l l  c o v e r a g e s .  However, a t  h i g h e r  r a t i o s  the  i n c r e a s e  dropped Co 

9~ fo r  c o l l i s i o n ,  a l t hough  bod i ly  i n j u r y  s t i l l  shoved a 12.5~ i n c r e a s e .  

l o s s  R e s e r v e  P a t t e r n s  

Dependin S upon the  c ove ra ge ,  a change in  the  loss  r e s e r v e  p a t t e r n  p ro-  

duced s i g n i f i c a n t  l e v e r a g e .  A maximum 2 . 5 ~  v a r i a t i o n  in  r e t u r n  on s u r -  

p lus  occur red  fo r  c o l l i s i o n ,  buC bod i ly  2nJury shoved a 14~ change a t  

the  h i g h e r  premium to s u r p l u s  r a t i o s .  The p o in t  change f o r  the two 

coverages  i s  as  f o l l o v e :  

Bodily ZnJury--Lma P/S 
- -High  P/S 

C o l l i s i o n  --Low P/S 
- -High  P/S 

Amount RaCe o f  Hecorn on Surplus  Changed by 
Ht§h Rese rv ing  P a t t e r n  Lo~a Reservin§ P a t t e r n  

÷ .7 - .6  
÷6.1 -4 .6 

÷ . l  . 0  
÷ .7  * . 6  

The graphs  shown in  Sxhibic  5 summarize much of  the  f i n d i n g s  f o r  tha  ovne r -  

sh ip  approach .  

Cash Flow Approach 

A. Premium to  Surplus Ra t ios  

The n e g a t i v e  impact on the  p r o f i t  a l lowance fo r  a g iv en  r a t e  of  r e t u r n  

on inves tmen t  and f o r  a s p e c i f i e d  t a r g e t  r a c e  caused by i n c r e a s e s  Co the 

premium to  s u rp lu s  r a t i o s  i s  s u b s t a n t i a l .  Two f a c t s  should be noted:  

F i r s t ,  because both the  p r o f i t  a l lowance  and the cash  flow from premicmls 

r e c e i v e d  and losses  pa id  must be m u l t i p l i e d  by the  premium to su rp lu s  

r a t i o  in  the  formula  to a t t a i n  the  t a r g e t  r a t e ,  as  the  r a t i o  i n c r e a s e s  

the d o l l a r s  ne c e s s a ry  co r e a c h  the  t a r g e t  r ace  s h r i n k .  Second, r e g a r d l e s s  
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B. 

C. 

of  the  c o v e r a g e ,  the  same amount of  income i s  p rov ided  by the  r e t u r n  

from s u r p l u s .  T h e r e f o r e ,  the  p r o f i t  a l lowance  and the  cash  f low com- 

bined must always be the same f o r  a g i v e n  premium to s u r p l u s  r a t i o .  As 

a r e s u l t ,  the r a t e  of  d e c r e a s e  f o r  the  p r o f i t  a l lowance  i s  i d e n t i c a l  

f o r  a l l  c l a s s e s  of  b u s i n e s s  and payment p a t t e r n s  f o r  any s p e c i f i e d  t a r -  

g e t  r a t e  and r a t e  of  r e t u r n  on i n v e s t m e n t .  A compar ison  between the  

Bodi ly  [ n J u r y  and C o l l i s i o n  t a b l e s  in  Kxh ib i t  4 shows the  t o t a l  d i f f e r -  

ence between the  r a t i o s  of  .5 and 4 .0  to  be °30 .3  p o i n t s .  The r a t e  of  

d e c r e a s e  i s  as  f o l l o w s :  

P/S Ra t io  . . . . . . . . .  $ 1 .0  1.5 2 .0  2 .5  3 .0  3.5 4 . (  
P r o f i t  Al lo~ance 
Decrease . . . . . . . . .  -17 .3  -5 .75  -2 .9  -1 .75  -1 .15 - . 8  - . 65  

Inves tmen t  Yie ld  

The l e v e r a 8  e a s s o c i a t e d  w i t h  a change from 5~ to 6~ r a t e  o~ r e t u r n  on 

i n v es t men t  had an impor t an t  impact  on the  r e s u l ' s .  The c o v e r a g e s  w i t h  

s lower  peyout  p a t t e r n s  were impacted more.  Because the  t o t a l  allcswable 

income ( f o r  e g i v e n  premium to  s u r p l u s  r a t i o )  i s  f i x e d  by the  t a r g e t  

r a t e ,  the  i n c r e a s e d  income d e r i v e d  frum both s u r p l u s  and the  i nves tmen t  

of  cash  f low r e q u i r e s  the  p r o f i t  a l lowance  to  drop s i g n i f i c a n t l y .  At 

the  h i g h e r  premium to s u r p l u s  r a t i o s  the  p e r c e n t a g e  changes  were 8 r e n t e r  

than  a t  the  l o v e r  r a t i o s  even  though magni tude  of  the  changes  was not as  

l a r g e .  

l o s s  Payment P a t t e r n s  

The chang e i n  l o s s  payment p a t t e r n s  r e s u l t e d  i n  c o n s t a n t  numeric  changes  

to  the  p r o f i t  a l l owance ,  r e g a r d l e s s  of  the  premium to  s u r p l u s  r a t i o .  

T h e r e f o r e ,  the  p e r c e n t a g e  impact  was c o n t i n u a l l y  i n c r e a s i n g .  Yhe p e r -  

c e n t a g e  changes a l s o  v a r i e d  s i g n i f i c a n t l y  by cove rage  because of  the  

d i f f e r i n g  c o n t r i b u t i o n s  of  the  cash  f low to the  a t t a i n m e n t  og the  t a r g e t  

r a t e  of  r e t u r n  f o r  each c o v e r a g e .  The f o l l o v i n  8 t a b l e  p r e s e n t s  the  



h l B h l i g h t s :  

Bodily I n j u r y  

C o l l i s i o n  

Amount P r o f i t  Allowance Changed by 
Slow Payout P a t t e r n  Fas t  Pa~out P a t t e r n  

-2.2 to -2.3 pts.  +1.9 to +2.0 pts.  

- . 2  t o  - , 3  + . 2  

The graphs  shown in g x h l b l t  6, P a r t s  A and 8 p o r t r a y  the f i n d i n g s  f o r  p r e -  

mien to s u r p l u s  r a t i o s ,  inves tment  y i e l d  and loss  paynlenC p a t t e r n s .  

D. T a r g e t  Rate og Return  

As the t a r g e t  r a t e  of  r e t u r n  was s h i f t e d  upward, the p r o f i t  aUownace 

a l so  s h i f t e d  up~ard.  At each premiom to su rp lus  r a t i o  the  ntenerie 

change to the p r o f i t  a l l o v a n c e  was c o n s t a n t  got  a l l  the coverages  and 

payment p a t t e r n s .  The use of 6~ r a t h e r  than  5~ r a t e  of  r e t u r n  on in -  

vest lnent  had minimal itnpact on t h i s  f indinB.  E s s e n t i a l l y ,  the  r eason  

Is  t h a t  an i n c r e a s e  in the  t a r g e t  r e t u r n  i s  a t t a i n e d  by an ad jus tment  

to the  cash  ~low and the p r o f i t  a l lowance .  For a l l  payment p a t t e r n s  

these  two e lements  a d j u s t e d  a t  the  same r a t e .  The 8raph in  Zxh ib i t  6, 

P a r t  C p rov ides  a p i c t o r i a l  r e p r e s e n t a t i o n .  

Comparat ive Ans l~s i s  

The fo l lowing  emnpar i s ions  show the pre~ltan to su rp lus  r a t i o s  f o r  which 

Naross -overs~  of  the  r e t u r n  on s u rp lu s  occur  be tveen  the  two ~ t h o d s .  Because 

H a s s a c h u s e t t s ,  t a r g e t  r a t e  was s e t  a t  I07~ a f t e r  t a x e s ,  the  c o ~ p a r i s i o n s  use the 

cash  flow model r e s u l t s  got  . 1 0 / . $ 2 .  

Since the cove rages  ana lyzed  have s u b s t a n t i a l l y  d i f ~ e r e n t  payment p a t t e r n s ,  

the preml~u to su rp lu s  r a t i o s  a t  which a p r o f i t  a l lownaca  og $~ o r  g r e a t e r  i s  

a c c e p t a b l e  (us ing  the cash glow approach)  a r e  na t  c o ~ o n  to the c o v e r a g e s .  The 

f i r s t  t a b l e  shows the r a t i o  ( i n  aseendin8 o rde r  from .5 to 4 .0)  s t  which a 5~ 

p r o f i t  a l lowance  would not be a l l o v a b l e  because i t  would produce a race  of  r e t u r n  

on su rp lus  in  excess  of  19.2~ ( . 1 0 / . 5 2 ) .  
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57. Return on Inves tment  67. Return 

Payment P a t t e r n  P a t t e r n  
Average Slow Fast  Average 

Bodily ~nJury 1.5 1.5 2 ,0  1.5 

C o l l i s i o n  2.5 2.5 3.0 2.5 

Homeowners 2.5 2.0 2.5 2.0 

E s s e n t i a l l y ,  the t a b l e  shows the premium to su rp lus  r a t i o s  t h a t  i t  i s  neces-  

s a ry  to be l ~ e r  than ,  iX one i s  to b e t t e r  the t o t a l  r e t u r n  provided by the 5~ 

p r o f i t  a11owance c a l l e d  fo r  by the ownership approach,  when a 10~, t a r g e t  r a t e  

has been promulgated .  , 

The next t ab l e  shows the f i r s t  r a t i o  fo r  which the ownership approach model 

produced t o t a l  r e t u r n s  above the I0~ a f t e r  tax r e t u r n  al lowed by the cash flow 

t a r g e t  r a t e  c o n s t r a i n t .  

~odi ly  I n j u r y  

C o l l i s i o n  

Homeowners 

General  Conclusions 

A number of  ge ne ra l  conc lus ions  can be s t a t e d :  

/ 
5~ Return on Inves tment  67. Return  

Reserv ing  P a t t e r n  Pa t t e r r .  
Aversae  Hiah Lo_.~ Avera§~ 

l .S  1.5 2 .0  1.5 

2 .5  2 .5  2 .5  2 .0  

2 .5  2 .0  2 .5  2 .0  

A. The h i s h e r  the premium to  su rp lus  r a t i o ,  the  g r e a t e r  the r e l a t i v e  advan- 

t a se  of  the ownership method (e s i r e n  p r o g i t  a l lowance has a 8 r e a r e r  im- 

pac t  on the r e t u r n  on su rp lus  as the su rp lus  becomes co mp ara t i v e ly  l e s s ) .  

B. The h ighe r  the a v a i l a b l e  r a t e  o5 r e t u r n  on Inves tmen t ,  the 8 r e s t e r  the 

r e l a t i v e  advantage  of  the  ownership approach (more of the a l lowable  r e -  

t u rn  on su rp lus  in the cash flow method w i l l  be de r ived  d i r e c t l y  from 

surp lus  and from inves tmen t  of  cash  s low) .  



C. The longer  the  peyout  p a t t e r n  f o r  a p a r t l c u l a r  c o v e r a g e ,  the g r e a t e r  

the  r e l a t l v e  advan tage  of  the  ownership approach (more of  the a l l owab le  

r e t u r n  on s u r p l u s  i n  the cash  f low approach w i l l  be de r i ve d  from i n v e s t -  

ment of  cash  f low,  i . e . ,  the  longer  the  funds a r e  a v a i l a b l e ,  the  more 

they can e a r n ) .  Note:  Although the  da ta  used r e f l e c t e d  I n f l a t l o n a r y  

t r e n d s  to  some d e g r e e ,  an i n h e r e n t  assumpt lon  of  r a t e  adequacy w i t h i n  

the  models may a c t u a l l y  have caused the  ownership  me thod ' s  advan tage  to  

have been u n d e r s t a t e d .  

D. The h i g h e r  the  a l l owab le  t a r g e t  r a t e  of  r e t u r n ,  the  more f a v o r a b l e  the 

cash  f low approach becomes ( t h e  h i g h e r  t a r g e t  does not a f f e c t  the  r e t u r n  

on s u r p l u s  o r  the  i nves tmen t  o f  cash  f low,  t h e r e f o r e  more o f  the  r e t u r n  

must come d i r e c t l y  from the p r o f i t  a l l o w a n c e ) .  

However, one rnarked advan tage  of  the cash f low approach i s  i t s  i n h e r e n t  

c o h e s i v e n e s s .  I t  p r o v i d e s  a r e a l i s t i c ,  c o n s i s t e n t  means f o r  e v a l u a t i n g  the  im- 

p a c t  o f  a s e t  o f  p o l i c i e s  o r  a r a t e  change on a company,s f i n a n c i a l  p o s i t i o n .  

Zt p e r m i t s  one to measure  the  d o l l a r  c o n t r i b u t i o n  o£ a c l a s s  o f  b u s i n e s s ,  an 

o f f i c e ,  o r  a s t a t e ,  e t c . ,  a s  an e n t i t y  o v e r  a p e r i o d  o f  t ime .  I t  a l s o  p o i n t s  

out  how the  income p i e c e s  must f i t  t o g e t h e r  to accompl i sh  a g i v e n  p r o f i t  g o a l .  

While i t  may have drawbacks ,  the  cash  f low approach should  be r e c o g n i z e d  as  a 

power fu l  t o o l  f o r  d e c i s i o n  making w i t h i n  the  i n su rance  i n d u s t r y .  
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DISTRIBUTIONS FOR AVERAGE LOSS RESERVE L~V£LS 

I .  BODILY INJURY 

,~Cr. Factor 

i .0168 
2 .0711 
3 • 1462 
4 .2256 
5 .2959 
5 .3250 
7 .3124 
8 .2953 
9 .2557 

2. COLLISION 

l .02L3 
2 .0505 
3 .0562 
4 .0773 
5 .0844 
6 .0441 
7 .0289 
8 .0152 
9 .0119 

EXHIBIT I 

Qcr. Factor 

10 .2347 
11 .2055 
12 .1870 
13 .1519 
14 .1420 
15 .1220 
16 .O961 
17 .0807 

10 .0077 
I I  .0057 
L2 .0045 
13 .0031 
14 .0027 
15 .0022 
16 .0016 
17 .0011 

~cr .  Factor 

18 .0747 
19 .0629 
20 .0575 
2L .0399 
22 .0400 
23 .0364 
24 .0335 
25 .0177 

18 .0010 
19 .0009 
20 .0006 
2L .0003 
22 .0003 
23 .0003 
24 .0003 
25 .0003 

DZSTRIBUTIONS FOR AVERAGE LOSS PAYMENT RATE 

I .  BODILY INJLtRY 

l .0004 
2 .0129 
3 .0265 
4 .0451 
5 .0437 
6 .0548 
7 .0575 
8 .0490 
9 .0499 

2. COLL¢SION 

1 .0173 
2 .1445 
3 .1583 
4 .1645 
5 . i122 
6 .0598 
7 .0045 
8 - .0015 
9 - .0018 

10 .0446 
I I  .0399 
12 .0297 
13 .0302 
14 .0265 
L5 .0248 
15 .0199 
17 .0185 

I0 -.0016 
I I  -.0012 
12 -,0010 
13 -.0006 
L4 -.0009 
15 -.0005 
15 -.0005 
17 -.0003 

18 ,0141 
19 .0154 
20 .0091 
21 .0077 
22 .0088 
23 .0082 
2~ .0054 
25 .0053 

18 -.O00l 
19 -.  0002 
20 - .  0002 
21 -.0003 
22 -.0002 
23 -.O00l 
24 .0000 
25 -.0001 



UNI)gRWRITING EXPENSE DISTRIBUTION 
(Used f o r  bo th  Bod i ly  I n j u r y  and Coll ision) 

C~uercer F a c t o r  

l .150 
2 .027 
3 .013 
4 .006 
5 .002 
6 . 0 ~  

EXHIBIT 2 

CALCULATION OF AVERAGE TAX RATE FOR INVESTMENT ZNCOMS 

Data Source: Consolidated Annual Statement for  -Blank- Insurance Company, 
U n d e r v r i t l n 8  end Inves tmen t  E x h i b i t ,  P a r t  l 

I n v e s ~ e n t  Tax ~xp.  A l l o e .  
C a t e e o r y  Rate~ Income to  C a t e g o r y  Net Income 

Sonde: 
Taxable  .48 10,730,358 721,677 10,008,781 
Non-Taxable .00 28,173,348 1,89&,799 26,278,549 

Stocks . 0 7 2  9,392,362 631,683 8,760,679 
Mortgage Loans .48 14 ,794  995 13,799 
Real  E s t a t e  .48 2 , 1 2 8 , 2 2 0  &39,271 1 ,683 ,949  
Collateral Loans .48 382,485 25,72& ]56,761 
Cash .48 801,903 53,932 747,971 
Other: 

Type 1 .00 57,893 3,861 54,032 
Type 2 .48 1 , 1 8 1 , ~  79,458 1,101,986 

Totals 52,857,942 3,851,400 49,006,507 

Average  Tax Rate  - Tax Rate  ~or each  Ca te$o ry  we igh ted  b 7 the  Net Income; Summed; 
Div ided  by T o t a l  Net Income 

- 1 4 . 9 1 ,  rounded  e q u a l s  15I .  
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I 'AVERAGE ° LOSS RESERVE O ISTRIOUT |ON|  

* i r~u~ l© Prom u l~ :mKm:u  I 'K©n lUn  KI:~I:KV= 

l *  AVERAGE UNEAKNEO PREHIUIq RESERVE F ~  12 ~ I T H S  
~ :  ;~1 I ~  ~ ~ : . . . . . . . . . .  I ------ 1 1 '  

INVESTRENT EARNINGS / 3~2"1'6 • *OS* COIqPQUNDEO) 

I .  AVERAGE LOSS RE S.~RVE FOR 12 HQNTHS 

O.  INV~$TI~I~NT RITURI i  ON P l l O f ] 1  ALLOI~A~.I  IAPPIIOJIIWATI~) 

F*  'TOTAL INCOIqE FRUN PRER[UFI SOURCES |AIC'IrI~R TAXES) 

PREHIUH/SURPLUS RATIOS *S 1 , 0  1 . 5  

RATE OF RETURNJSURPLU$ 3 . 1  60~ 9 * 3  

.~.~r~.~,~t~ ~ . ~ / , ~ . ~ 2 ~ , - , ~  j .  , 
TOTAL RETURN | * g T ~  1 t 3 6 0  11156  

RATE OF RETURN/SURPLUS 1 * 9  ] * 9  

I l l  

6 z b  

I 

I I I  

I I I r , ,~ , , .~ .~: . - - , ,a~, , , . ,~]  

s 

t : | ~  

s 1 ~ o o  ~ .~ff,_ ~ . ~ . : ,  ~ ~_ ,, 
| I O ~  

$ I 3  

G 466  

Z , O  l , S  

1 2 , 4  1 5 , 6  
. . . . . . . . .  .51..~1 

l e O S 3  992 

~ . 8  ?*8  9 . 7  

?ZT 

3 , 0  3 .S 4 . 0  
141 #41 " ~  

1 8 . 7  2 1 . 8  2 4 * 9  

• U~ ]LID JL~] 
95 ! 9 ZZ 9O0 

. u Z6 ,V 3 0~0 

1 1 . 7  13~.6 I S , 5  

6'rJ 640 61S $9? " . 

. . . . .  17~; . . . .  ~¢.N ' ~  
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I sAVERAGE* LOSS RESERVE DISTRIBUTION| 

~ o  i r ~ c  r ~  U n C ~ N C U  ~ K ~ n a U m  I~C:,I:~V~ 

I °  AVERAf~.E I~ iEARNEO P R E N | U N  RESERVE F ~  1~ NONTHS 

£LAI~(J P~CnlIJ,I~ [ P i l  b / O N  I I  • 
43: NET AVA~LACILe F ~ / N V E S ~ i N e ~  e, . u ~ -  , , s o u ,  - . u ~ :  

INYESTNENT EARNINGS ( 3 , 2 T b  • , ~ .  CONPOUNOEO) 
• z . = : . L ' ~ ' . ~ n " : ' ~ - ~ ' W ' ~ - ~ - -  ~. . . . . . . . .  I I 

o *  /m. .u .~ t :  r ~ u q  L u } ~  R C ~ V C  

1 .  RYE•AGE l.O'SS RESERVE FOR 121 I'IONTHS 

0 .  INVESTIq~NT RETURN ON P R O F I T  A L I . ~ A N ' C E  ( • P P R O X I N A T E |  

• ~ ¢ , , , , . . i , . . . , ~ L e ~  ~ _ ~ ' _ ~  --, ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F *  T O I A L  INCONE FRON PRf~4|OR S(JURCES |AFTER TAXESI  

FREIq |uR ISURPLU$  RATIOS ° 5  

RATE OF R E T U R N / S U R P I . U S  4.*R 
I l 

TOTAL RETURN Z , S T 3  

RATE OF R E T t R I N / S U R • L U S  3*6 

TOTAl.  RETURN I ,  Bi49 

~ ~ ~.~.Z ( ~ "  ~2_-.~. ~ -  ~ ~ ~ " ' f ,  . . . .  I . . . . .  

1 . 0  ! . ~  

• t L q :  i t l q ~  

leTS9 I ,SSS 

6 * 7  10.1  

l e 3 Z 7  l e153  

l l e A  

. . . .  O 6 ~ 0 0 0  

. - =  • 10,5,03 

- i - -  w , ~ - - ~ - : ~ ,  • ; ~ _ ~ . , . ~ i  

I 13 

S 80~  

2 . 0  ! . 5  3 . 0  1 . 5  4 . 0  

19 .1  . _ ~ ' P  E 8 o 6  1 1 . 4 ,  1 8 . 2  

I ,~SZ I ,_391  11,350 Ie121 ..__~ Z99 
I , ~ 1 ,  ~ u J ~ . e  - ~ ÷  . . . .  ; " ~  ~ " ' ~ ' ~ ; ' ~ " ~  

Z 3 . S  Z 6 . 0  13.,4 16.8  " 20'~! I , ~ - ~ - ~  

1 , 0 6 6  1 ,014  979 95~ 936 

i , t  • 4 i r  . o  £& . ~  E 4 .  : .  ~ l r . u  J | . l  



CALCULATION5 FOR BODILY INJURY 

( 'AVERAGE' PAID DISTRIBUTIOH/  .1 / . S E  TARGET RATE/ 54 INTEREST) 

PREflIUIt/SIJRPLUSRATZO • .S  l . O  1 . 5  2 , 0  2 . 5  3 . 0  $ .S  4 . 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

kNITTEH PREHZIJIt 1 S , 1 9 2  1 3 , 1 1 6  1E,G32 1 2 , 0 8 4  1 1 , 6 6 8  1 1 , 7 3 6  1 1 , 6 ~ 0  1 1 , 5 5 6  

PREMZUI93 RECEIVEO 1 e , 9 1 ]  1 1 , 1 4 9  1 0 , 5 6 7  10 ,271  1 0 , 0 8 8  9 , 9 7 6  9 , 8 9 4  9 , 8 2 3  

UHDERkIRZTZHG EXPENSES E , 4 0 0  2,qOO E,40O 2,qO0 2 , 4 0 0  E , 4 0 0  E,40O 2 , 4 0 0  

LOSSES PAZO 7 j 7 9 2  7 , 7 9 2  7 ,79E  7*79Z 7*792  7 , 7 9 E  7 ,79E  7 , 7 9 1  

U L T I f l A T [  LOSS RATZO S l . S X  5 9 . 4 5  6 Z . T ~  6 4 . $ 5  6S.T~  6 6 . ~  6 6 * 9 5  6 7 . 4 ~  

CASH FLOI4 (PROFZT) E * T t l  956 375 79 - 105 - 217  - 298 " $70  

ZHcOr~E VALUE OF CA~I FLOM b9Z 799 768 778 789 787 790 792 

I N C i t E  FI~I1 SURPLU~ 1,EO0 600  400  300 240 ZOO 171 150  

TOTAL IHCONE 4 , 6 1 2  2 , 3 0 5  1p543  1 , 1 5 7  919 771 663  573  

RATE Of PROFZT TO SURPLUS 1 1 . 3 ~  0.07. 4 . T ~  1 . 3 ~  - 2 . 2 5  - 5 . 4 4  - 8.7"/. - 1 2 . 3 5  

RATE OF PROFZT TO PREMIUM 1 7 . 9 ~  7 . 3 ~  S . 0 5  .7~  - .9~. - 1 . 8 4  - E.6Y. " 3.Z~. 

RATS OF PROFZT LOAOIN5 •m 2 6 . 6 ~  9 . 3 ~  3 . 6 5  .T~ - 1 . 1 4  - 2.2~* - 3 . 0 ~  - 3 . 7 5  

• NIOUHT OF SURPLUS DETERMINED FROM PRErlZUI1 PRIOR TO PROFIT LOADZHS 

mN PROFIT LDJ,,OIHG ZS THE OIFFEREh~E BE'n(EEH ACTUAL PREIIZUI1 AHO PREHZUrl PRZOR TO LOAOIHG 

? 



¢AI.CULATICHS FOR COLLZSIOH 

('AVERAGE' PAID DISTl~IBUTI(M4/ .1 / . 5 2  TARGET RATE/ 51 INTEREST| 

PREflZUN/EIJRPUJ~ RATZO • .S 1 .0  1 .8  8 .0  t . S  3 ,0  3 .5  4 .0  

I4~ITTEH PN EIq.IIJI1 1§,91E 13,836 13,140 1EI792 IZ *588 1Z,~44 I Z , ~ 8  1~,;~76 

PN EJqZIJiqS RECEIVED IE ,  sLq~ 11,761 11,169 10,873 10.700 10~577 10,496 10.435 

UFMERi4RXTXFIG EXPEHSE$ E,400 E*4OO E,400 E*400 Z,400 2,400 E,400 E,400 

LOSSES PALED 7*800 7*800 7,800 7JEOO 7,800 7,800 7,800 7,800 

ULTIMATE LOSS RATXO 49.0X $6 .41  59 .41  61 .0~  6E.O~ 6E.T~ 63.21 63.8~ 

CASH FLOI4 (PROPZT) 3*3ES 1,560 969 673 SO0 377 296 t35  

IHCOKE VAI.UI[ OF CASH PU[R4 93 150 170 179 10S 189 191 193 

IHCa'~E FI~OII U P L U S  I*EOO 600 000 300 E40 EO0 171 180 

TOTAl. ~ 4 * 6 | 8  2 .311 1.638 1,152 925 766 659 878 

RATE OF PROFIT TO U P I . U ~  13.9X 13 .01  1E.EX 1~.8X 10.A;¢ 9 .41  8.67. 7.87. 

¥ 

RATE OF PROFIT TO PREI'tXUI1 t 0 . 9 ~  Xl.~:~ 7.4X S,~IX 4 .0~  3 .01  Z.4Y. 1,9",~ 

RATE OF MOFIT LGADXHG em 3E.6~¢ 15.31 9.5X 6.6Y. 4.97. 3.7"/. 2.9~ E.3~ 

m IU'IOUHT OF U P L U S  DETERil~HEO FROI1 PREHXUI1 fq~IOR TO PROFXT LOADZHG 

*m PROFIT LOADXHG 19 THE DZFFEREIECE 6EI14EFJ4 ACllJAL PRIUIXUI't AHD PREHZUI1 PRIOR TO LOAOXHG 
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