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INTRODUCTION 

As wlch any o t h e r  l l n e  o f  i n s u r a n c e ,  t he  r a t e m a k e r ' s  goa l  i a  to  

d e v e l o p  r a t e s  t h a t  w i l l  cover  l o s s e s  and e x p e n s e s  ( i n c l u d i n g  u n d e r -  

w r i t i n g  p r o f i t )  a r i s i n g  from p o l i c l e s  in f o r c e  d u r i n g  a s p e c i f i e d  

f u t u r e  p e r i o d .  In o r d e r  to  accomplish t h i s  g o a l ,  a p rope r  match 

be tween  premiums (o r  e x p o s u r e s )  and l o s s e s  p lus  e x p e n s e s  must  be 

e s t a b l i s h e d .  Th i s  i s  p a r t i c u l a r l y  i m p o r t a n t  leben s t a r t i n g  f rom an 

e x p e r i e n c e  p e r i o d  which  may r e f l e c t  c o n d i t i o n s  which have  changed  o r  

which  a re  expec t ed  t o  change p r i o r  to  o r  d u r i n g  the  p e r i o d  f o r  which 

r a t e s  a r e  b e i n g  made. 

The r a t e m a k e r  must know what coverage was and w i l l  be p r o v i d e d .  Has 

t h e  i n s u r a n c e  p o l i c y  i t s e l f  changed? Has the  l e g i s l a t u r e ,  i n s u r a n c e  

r e g u l a t o r  o r  cou r t  changed  the  i n t e r p r e t a t i o n  o f  the  p o l i c y  r e s u l t i n g  

in  a de f a c t o  change in l o s s e s ?  Has the  t e r m  o f  the  p o l i c y  been  

m o d i f i e d ?  Has t h e r e  been  a s h i f t  in i n s u r e d s  by d e d u c t i b l e ?  

The r a t e m a k e r  must know Idlo was and will be i n s u r e d .  Has t h e r e  been 

a change  in t h e  c o m p a n y ' s  m a r k e t i n g  o r  u n d e r w r i t i n g  p o l i c y ?  Has 

t h e r e  been a change in  the  i n v o l u n t a r y  m a r k e t  mechanism? Has t h e r e  

been  a change  in c a n c e l l a t i o n  or  nonrenewal  laws? Has t h e r e  been  a 

s h i f t  in i n s u r e d s  by c l a s s  or  t e r r i t o r y ?  
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The ra temaker  must e s t i m a t e  what e f f e c t s  changes in  economic and 

o t h e r  c o n d i t i o n s  w i l l  have on insu rance  c o s t s .  Nhat is  the change in 

the cos t  o f  goods and s e r v i c e s  fo r  which insurance  pays? Nhat is  the 

change in claim frequencies? 

The ra temaker  must know what the r a t i n g  system i t s e l f  was and w i l l  

be.  ass  a r a t i n g  v a r i a b l e ,  e . g .  d a m a g e a b i l i t y - r e p a i r a b i l i t y ,  been 

m o d i f i e d ,  i n t r o d u c e d  o r  e l i m i n a t e d ?  Has the o v e r a l l  r a t e  l e v e l  been 

r e v i s e d ?  

All of the above factors and their interaction should be considered 

in making rates. The following sections of this paper will concen- 

trate on them, p a r t i c u l a r l y  t h o s e  most important  o r  unique to 

ra temaking  fo r  the  pe r sona l  au tomob i l e  p h y s i c a l  damage c o v e r a g e s .  

DEDUCTIBLES 

A s i g n i f i c a n t  s h i f t  in the  d i s t r i b u t i o n  of insureda  by d e d u c t i b l e  

d u r i n g  the e x p e r i e n c e  pe r iod  may lead to an improper match ing  o f  

premiums and l o s s e s .  For example ,  i f  t h e r e  were a s i g n i f i c a n t  s h i f t  

of  i n s u r e d s  from the $100 d e d u c t i b l e  to the  $200 d e d u c t i b l e ,  the 

d i s t r i b u t i o n  o[ premiums and l o s s e s  might be comparable to Table  I 

for  a g i v e n  c a l e n d a r  yea r .  I f  p r e c i s e  payments and r e s e r v e s  were 

known immed ia t e ly  with no e f f e c t s  from p r i o r  c a l e n d a r  y e a r s ,  then the 

a c t u a l  i n c u r r e d  l o s s e s  and the a c t u a l  i ncu r r ed  l o s s  r a t i o  would 

be those  in columns (2)  and ( 3 ) ,  r e s p e c t i v e l y .  

- 177 - 



TABLE I (premiums and losses in thousands) 

(I) (2) (3) (4) 
Earned Actual Incurred Actual Loss Calendar Year (C.Y.) 

Deduct ible  Premiums Losses Ratio(2)/(1) Paid Losses 

$I00 $l ,200 $ 840 70Z $1,250 
200 800 560 70 200 

Total $2,000 $1,400 70 $1,450 

(5) (6) (7) 
C.Y. Loss Accident Year (A.Y.) A.Y. Loss 

Deductible Ratio(4)l(1) Paid Losses as of (12 mos.) Ratio(6)/(1) 

$I00 104Z 800 67Z 
200 25 400 50 

Tota l  73 $1,200 60 

It i s  clear that the calendar year paid loss ratios in column (5), 

which differ from the actual incurred loss ratios in column (3), 

would produce improper matchings of losses and premiss due to the 

l ag  in r e p o r t i n g ,  proces s ing  and l~ying of  c la ims .  

~le accident year paid losses as of  12 months in column (6) have to 

be developed to an ultimate level. Unless tlle overall loss develop- 

ment factor (or factors by deductible) reflects the shift in deducti- 

bles (more development on the growing $200 deductible than the 

declining $I00 deductible), a difficult task, the losses will not 

precisely match the premiums. 

As almost all physical damage claims are paid within 60 to 90 days of 

occurrence, few (if any) companies establish individual case basis 

rese rves .  
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Consequently, as of the end of the experience year the actual incurred 

losses will not be precisely known. As of 15 months (three months 

a f t e r  the end o f  the c a l e n d a r  year )  the a c c i d e n t  year pa id  l o s s e s  

should have developed to the actual incurred losses, and the distor- 

tion would have been e l l m i n n t e d .  

Another way of correcting for the distortions in the data as of 12 

u~nths, particularly iE calendar year paid losses arc used, is to 

adjust the data to a common deductible basis as set forth in Table 2. 

Deduct ible 

TABLE 2 (premiums and losses in thousands) 

( l )  (2) (3) (4) 
Earned R e l a t i v i t y  Premiums Calendar  

Premiums at to $200 on 5200 Level Year Paid 
Current Levels D e d u c t i b l e  ( l )  X 1 . 0 0 / ( 2 )  Losses 

$100 $1,200 1.25 $ 960 $1,250 
200 800 1.00 800 200 

T o t a l  $2,000 $1,760 $1,450 

(5)  (6) (?)  (8) 
L.E.R.  1.0 - L,E.R.  l ~ s a c a  on Adj.  l~ s s  
to $200 to $200 Level $200 Level Ratio 

D e d u c t i b l e  Leve l  1.0 - (5 )  (4) X (6) ( 7 ) / ( 3 )  

$I00 20% .80 $I,000 104Z 
200 0 1.00 200 25 

Total $1,200 68 

Deduct ible 

(9)  
Number 
o f  Paid 
Claims 

(lo) ( l l )  (12) 
C.E.R. 1.0 - C.E.R. Claims on 
to $200 to $200 Level $200 Level 

Level  1,0 - (10) (9) X (11) 

$100 2,500 lOZ .90 2,250 
200 500 0 1.00 500 

Total 3,000 2,750 
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G e n e r a l l y  t h i s  ad jus tmen t  i s  to  the  h i g h e r  d e d u c t i b l e  because the 

long te rm s h i f t  i s  to  h i g h e r  d e d u c t i b l e s .  Premiums, l o s s e s  and 

c l a ims  should  be known by d e d u c t i b l e  in order  t o  do t h i s  p r o p e r l y .  

(Depending on the t r end  p rocedure ,  c l a ims  may no t  be needed. See the  

s e c t i o n  on t r e n d . )  The $100 d e d u c t i b l e  premiums are a d j u s t e d  to  the  

$200 d e d u c t i b l e  l e v e l  by m u l t i p l y i n g  by the r a t i o  of  the $200 to  $100 

r a t e  r e l a t i v i t y  as shotm in  columns (1)  through (3 ) .  

m e  $I00 d e d u c t i b l e  l o s s e s  and c l a ims  are  a d j u s t e d  to  the  $200 l e v e l  

by l o s s  and c l a im  e l i m i n a t i o n  r a t i o s  ( L . E . R . ' a  and C . E . R . ' s ) ,  r e s p e c -  

t l v e l y  D as i l l u s t r a t e d  in columns (4)  through ( 1 2 ) .  L . E . R . ' s  and 

C . E . R . ' a  are  deve loped  from a d i s t r i b u t i o n  o f  l o s s e s  and c l a ims  by 

s i z e  and r e f l e c t  the d o l l a r s  o f  l o s s e s  and numbers o f  c l a i m s  e l l m i -  

na ted  by s w i t c h i n g  from a lower t o  a h igh, . r  d e d u c t i b l e .  These r a t i o s  

should  r e f l e c t  l o s s  l e v e l s  snd d i s t r i b u t i o n s  comparable to  the  

e x p e r i e n c e  p e r i o d .  The t o t a l  loss  r a t i o  of 68Z in column (8) o f  

TabLe 2 does not  equal  the  a c t u a l  i ncu r red  r a t i o  of  70Z in  column (3)  

o f  Tab le  1 because the former  i s  on a pa id  b a s i s  and the  l a t t e r  i s  on 

an i n c u r r e d  b a s i s .  Because o f  the  i n h e r e n t  l a g  in pa id  da ta  the pa id  

l o s s e s  in  column (7) o f  Tab le  2 have an ave rage  da t e  o f  a c c i d e n t  two 

or  t h r e e  months e a r l i e r  than  the a c t u a l  i n c u r r e d  l o s s e s  and conse-  

q u e n t l y  r e f l e c t  e a r l i e r  l o s s  l e v e l s .  The pa id  l o s s e s  can be a d j u s t e d  

to  an i n c u r r e d  b a s i s  by m u l t i p l y i n g  by s r e t i o  of  i n c u r r e d  l o s s e s  to  

paid l o s s e s  ( g e n e r a l l y  about  102g fo r  a sample of  companies ) .  
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In Tables l and 2 it was assumed that earned premitaas and actual 

incurred losses were in equal proportions by deductible, i.e., 

deductible rate relativities were appropriate during the experience 

p e r i o d .  I f  t h i s  were not  t he  case ,  then d i s t o r t i o n s  might  be shrouded 

as i l l u s t r a t e d  in Table  3. Tnough the  l o s s e s  and t o t a l  pre~aluras are  

the same as in Table 2, the premiums by deductible in column (1) have 

been changed to  r e f l e c t  the  inappropriate r , , I n t i v i t i o s  osnumed in 

talus (2). 

TABLE 3 (premiums and losses in thousands )  

(1) (2)  (3)  (4) 
Earned Premiums Relativity Premiums on Actual 

at to $200 $200 Level Incurred 
Deductible Current Levels Deductible (I) X 1.00/(2) Losses 

$100 $1,400 1.40 $1,000 $ 840 
200 600 1.00 600 560 

Total 32,000 31,600 $1,400 

Deductible 

(5) (6) (7) 
Actual Calendar Paid Loss 

Loss R a t i o  Year Paid Ratio 
(4)/(I) l ~ s s e s  (6)/(I) 

3100 60% 51,250 89% 
200 93 200 33 

To ta l  ' 70  31,450 73 

(8) (9) (10) (ll) 
L.E.R. l ,O - L.E.R, Losses on Adj.  Loss 

to ~200 to ~200 $200 Level Ratio 
Deductible Level Level (6) X (9) (10)/(3) 

~zoo ~ .80 -~T,ooo 
200 0 1.00 200 33 

Total 31,206 75 
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While the overall calendar year paid loss ratio and the overall 

actual incurred loss ratio equal those in Table I, the overall 

adjusted loss ratio of 75% in column (11) is much greater than the 

overall adjusted loss ratio of 68X in column (8) of Table 2. The 

actual race level need is much greater than a superficial review of 

the overall data would indicate. Consequently it is essential to 

rate each deductible appropriately. This can be accomplished by 

d e v e l o p i n g  r a t e s  i ndependen t ly  [ o r  eacll d (~ luc t i b l e  h a v i n g  a c r e d i b l e  

volume of  4 a t s .  However, problems may r e s u l t  from t h i s  type o f  an 

approach.  A s m a l l e r  d e d u c t i b l e  migh t  i n d i c a t e  a lower race than a 

l a r g e r  d e d u c t i b l e .  A s m a l l e r  d e d u c t i b l e  might  cos t  u n r e a s o n a b l y  more 

than  a l a r g e r  d e d u c t i b l e .  These problems can be r e c t i f i e d  by 

r e q u i r i n g  r e a s o n a b l e  r e l a t i o n s h i p s  between r a t e s  o f  d i f f e r e n t  

d e d u c t i b l e s .  

Another  way o f  p r i c i n g  the  d e d u c t i b l e s  a p p r o p r i a t e l y  i s  to  a d j u s t  the  

d a t a  to a common d e d u c t i b l e  b a s i s  as d i s c u s s e d  p r e v i o u s l y .  Th i s  w i l l  

r e s u l t  in  a proper  p r i c i n g  o f  t h i s  key d e d u c t i b l e .  Rates fo r  the  

o t h e r  d e d u c t i b l e s  w i l l  then be e s t a b l i s h e d  by r e l a t i v i t y  to  the  key 

d e d u c t i b l e .  

Regardless of whether or not the deductlbles were rated appropriately 

in the past, it is necessary that they be reevaluated for the 

f u t u r e .  Th i s  can be accompl i shed  by r e c a l c u l a t i n g  L . E . R . ' s  a f t e r  the  

d i s t r i b u t i o n  o f  l o s s e s  and c l a i m s  by s i z e  has been a d j u s t e d  to  f u t u r e  

l o s s  l e v e l s .  Each L.E,R.  would equal  the  r a t e  d i s c o u n t  to  s h i f t  from 

the  lower t o  the  h i g h e r  d e d u c t i b l e  (assuming tha t  expenses  a re  

t r e a t e d  s e p a r a t e l y ) .  
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It should be noted that the deductible rates developed by the above 

procedures are appropriate for the average insured. If certain 

deductibles are generally purchased by atypical insureds, then the 

results for those deductibles will be atypical. Rate relativities 

should be adjusted to reflect such atypical distributions. An 

example of such a situation would be the very high deductibles, e.g., 

$I,000. Such a deductible is generally purchased by an insured who 

has  a ca r  va lued  much g r e a t e r  than  tha t  o f  an average  in~ured .  The 

expected percentage loss savings for such an insured with a $I,000 

d e d u c t i b l e  would undoub ted ly  be s i g n i f t c a n t l y  l e s s  than the s i z e  of  

l o s s  d i s t r i b u t i o n  fo r  the  average  insured would i n d i c a t e  due t o  the 

g r e a t e r  v a l u e  of  the  c a r .  The r a t e  r e l a t i v i t y  should  be a d j u s t e d  to  

r e f l e c t  t h i s .  

In the  f o r e g o i n g  pa rag raphs  the proper  match ing  of p r e ~ d ~ s  and 

l o s s e s  was d l s c u s s e d  as  i t  p e r t a i n e d  to  the  e x p e r i e n c e  per iod  and the  

f u t u r e  r a t e  r e l a t i v i t i e s  between d e d u c t i b l e s .  The s h i f t  in d i s t r i b u -  

t i o n  by d e d u c t i b l e  may a l s o  impact t rend  d a t a .  I f  comprehens ive  or  

c o l l i s i o n  d a t a  were examined fo r  a l l  d c d u c t l b l e s  co~nblned, e . g . ,  Fast  

Track  d a t a ,  the  t r end  fo r  the  u n d e r l y i n g  e x p e r i e n c e  per iod  would be 

u n d e r s t a t e d  due to a s h i f t  to h i g h e r  d e d u c t i b l e s .  In Table 4 an 

extremely simple example illustrates how a shift to higher deductibles 

would result in an apparent downward "trend" in losses when in 

fact there were no t r e n d s  in the loss components. 
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TABLE 4 

(I) (2) (3) (4) 
Claim 

Year Exposures  C l a i m s .  Losses  Cos___t__ 

I0,000 1,000 $I,000,000 $I,000 
* 1 10,000 900 800,000 889 

Change f r o m  x t o  x + I Og - l O g  -20X - 1 1 I  

(5) (6) 
Cla im Loss 

_ _  Frequency Cos t  

10l  $ 1 0 0  
9Z 80 

-I01 -201 

Assumpt ions :  1. 

2. 

3. 

4. 

5. 

A l l  coverage  in year  x and x + I was $I00 and $200 
d e d u c t i b l e ,  r e s p e c t i v e l y .  

The L.E.R. to  go from $I00 to  $200 d e d u c t i b l e  was 801.  

The C.E.R. to  go from $100 to  $200 d e d u c t i b l e  was 9 0 I .  

There  were no o t h e r  d i f f e r e n c e s  in c o n d i t i o n s  from 
year  x to  year  x + 1, i .e . ,  no change in c l a i m  c o s t  
o r  c l a i m  f requency  by d e d u c t i b l e .  

(4)-(3)/(2); (5)-(2)1(I); (6)=(3)I(I)o(4)X(5). 

The problem o f  s h i f t i n g  d i s t r i b u t i o n s  by d e d u c t i b l e  can be reduced by 

examining t r end  d a t a  s e p a r a t e l y  by d e d u c t i b l e .  N e v e r t h e l e s s  the 

innate lag iu the payment of claims might create an improper match 

between pa id  l o s s  and exposure  d a t a  used  in  determining c l a i m  f requency  

and l o s s  c o s t  (pure  premium) t r e n d s .  

S u b s t a n t i a l  s h i f t s  in  the  d i s t r i b u t i o n  o f  i n s u r e d s  by c o l l i s i o n  

d e d u c t i b l e  might  event impact p r o p e r t y  damage l i a b i l i t y  ( P . D . L . )  l o s s  

d a t a .  For example ,  i f  i n s u r e d  A had $100 d e d u c t i b l e  c o l l i s i o n  

coverage  and i n c u r r e d  $180 worth  o f  c o l l i s i o n  damage, then  insured  A 

could c o l l e c t  $80 from h i s  own company. I f  i n su r ed  B caused  the 

a c c i d e n t ,  then i n s u r e d  A ' s  company c o u l d  c o l l e c t  $180 from insu red  
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B ' s  company and shou ld  r e t u r n  the  $100 deduc t  i b i s  to  i n s u r e d  A. 

The total P.D.L. loss would be $180 for that claim. To simplify the 

example it is assumed that exactly t h e  same situation occurred one 

y e a r  l a t e r  excep t  t h a t  i n s u r e d  A had  a $200 d e d u c t i b l e .  With a $200 

deductlble insured A could not collect from his own insurance company, 

I n s u r e d  A would have  to  s e e k  r e c o v e r y  o f  h i s  l o s s  on h i s  own. 

C o l l e c t i n g  on a l i a b i l i t y  c l a i m  r e q u i r e s  s u b s t a n t i a l l y  more e f f o r t  

t han  c o l l e c t i n g  u n d e r  f i r s t  p a r t y  c o v e r a g e .  I f  i n su r ed  A d i d  not  

s eek  r e c o v e r y ,  t h e r e  would be a r e d u c t i o n  of one c l a i m  and $180 in  

losses for P.D.L. This would result in a reduction in P.D.L. 

claim frequency and loss cost. As the average claim cost for P.D.L. 

has been greater than $180, the average claim cost would actually 

increase due to the elimination of a small claim, It should be noted 

t h a t  such a s i t u a t i o n  would only be  e x p e c t e d  to  a f f e c t  a s m a l l  number 

o f  P . D . L . c l a l m a ,  and t h e r e f o r e ,  t h e  e f f e c t  on P.D.L.  t r e n d  d a t a  would 

be much less than on collision t r e n d  data. 

THE INSURED 

Physical damage insurance is not compulsory, but i t  may be required 

f o r  t he  l l f e  o f  t h e  loan  i f  the c a r  i s  f i n a n c e d .  A~ the  c a r  ages  

many inaureda drop c o l l i s i o n  and possibly comprehensive coverage. 

Thus t h e r e  i s  a g r a d u a l l y  s h i f t i n g  mix of  i n s u r e d s  in t h e  d a t a  o v e r  

t i m e .  N h i l e  p a i d  l o s s  d a t a  i s  not as  c u r r e n t  an p r e m i ~  d a t a  in 

c a l e n d a r  year  r a t e m a k i o g ,  t he  match o f  premiums and l o s s e s  i s  on ly  

m i n i m a l l y  a f f e c t e d .  To make r a t e s  f o r  a somewhat d i f f e r e n t  group o f  

inaureda in the future, it is necessary to develop proper class and 

territory rate relativitles between risks so that a change in distri- 

bution w i l l  not r e s u l t  in changes  in o v e r a l l  l o s s  r a t i o s .  
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The s h i f t i n g  mix over  t ime o f  i n su reds  p u r c h a s i n g  coverage  might  

impact p h y s i c a l  damage t r e n d  d a t a .  On the  o t h e r  hand the  mix o f  

i n s u r e d s  ~ u l d  be r e l a t i v e l y  c o n s i s t e n t  in P.D.L. t r end  d a t a  because  

the  need for  coverage  i s  no t  a f u n c t i o n  of  the  i n s u r n d ' s  c a r .  

Nowever, t h e r e  are o v e r a l l  demographic s h i f t s  ~./aich might  have some 

impact on t r ends  Ear b o t h  P.D.L. and p h y s i c a l  dar~sge c o v e r a g e s .  

There has  been a g radua l  p o p u l a t i o n  movement from urban to  suburban 

and r u r a l  a r e a s .  This  s h i f t  has l a r g e l y  been t o  a reas  wi th  lower 

l o s s  l e v e l s  and lower r a t e  l e v e l s .  With the  s h i f t  to  more r u r a l  

a reas  has come an i n c r e a s e  in  m u l t i - c a r  f a m i l i e s .  H u l t l - c a r  i n e u r e d s  

r e c e i v e  a m u l t i - e a r  d i s c o u n t  on each ca r  because  of lower l o s s e s  pe r  

car  than  s i n g l e  e a r  i n s u r e d s .  Both o f  these  s h i f t s  may not  c e n t i n u e  

in  the  f u t u r e .  There has a l s o  been a g radua l  i n c r e a s e  in  the a v e r a g e  

age in  the gene ra l  Amerlcan p o p u l a t i o n .  This has r e s u l t e d  in a 

d e c r e a s i n g  pe rcen tage  of  y o u t h f u l l  o p e r a t o r s  and an i n c r e a s i n g  p e r c e n t -  

age o f  a d u l t  and "ove r  65" o p e r a t o r s .  This  g r a d u a l  s h i f t  has been to  

i n s u r e d a  with l o w e r  l o s s  and r a t e  l e v e l s .  A l l  o f  t hese  s h i f t s  have  

r e s u l t e d  in a smal l  d e c l i n i n g  e f f e c t  on a ve rage  r a t e s  and on l e s s  

t r e n d s  fo r  a l l  c o v e r a g e s .  

ECONOHIC b OTHER CONDITIONS 

Recent i n f l a t i o n a r y  t r e n d s  o f  over  tO% a year  in  au tomobi l e  damage 

r e p a i r  c o s t s  have exceeded the  c o s t  i n c r e a s e s  in the o v e r a l l  economy. 

These l a r g e  r e p a i r  cos t  i n c r e a z e s  were p r i m a r i l y  due to the r i s e  in  

c rash  p a r t s  p r i c e s  r e s u l t i n g  from the  i n c r e a s i n g  cos t  to produce such 

p a r t s  and probably  from the  m o n o p o l i s t i c  n a t u r e  of  c rash  p a r t s  
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p r o d u c t i o n .  C o n s i d e r a t i o n  o f  i n f l a t i o n  as t he  most impor tan t  economic 

f a c t o r  i m p a c t i n g  i n s u r a n c e  c o s t s  must r e c o g n i z e  t h a t  i n f l a t i o n a r y  

r a t e s  have been v o l a t i l e ,  a n d  t h e r e f o r e ,  pas t  t r e n d s  may not  be the  

b e a t  i n d i c a t o r  of  f u t u r e  c o n d i t i o n s .  

Inflation also causes inc teases in the cost of both new and used 

cars. As insurance rates for the physical damage coverages re fleet 

the price of the car when new (symbol), they increase with the price 

of the ear. In recent years auto manufacturers have increased the 

prices of their new cars during the model year as well as at the 

beginning of the model year. As symbols have been assigned to a ear 

at the inception of the model year, these subsequent auto price 

increases have not resulted in any additional premium revenue which 

was needed to offset the increased loss potential. ~lile used cars 

generally decrease in value as they age, inflation generally helps to 

reduce the magnitude of this decrease and thereby lessen the decrease 

in losses on these cars. Thus losses remain high through the life of 

the car and losses on new cars are larger then losses on old  ear s. 

A recession or a severe slowdown in economic growth generally includes 

a d e c r e a s e  in new c a r  s a l e s .  T h i s  r e s u l t s  in a s h o r t  t e rm r e d u c t i o n  

in  premium l e v e l s  from what  would o t h e r w i s e  have  been e x p e c t e d ,  fn 

the past new car sales have rebounded so that in the year(s) following 

the recession a large number of new cars would be sold. In the long 

run the distribution of cars by age has remained relatively constant. 

To make rates for a different mix of insured cars by age (and symbol 

too) in the future, it is necessary to develop age (and symbol) rate 

r e l a t i v i t i e s  be tween c a r s  as  p r e c i s e l y  as  p o s s i b l e .  
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In the  pas t  reduced economic growth  had meant a r e d u c t i o n  in the 

i n f l a t i o n  r a t e .  Recent ly  s t a g f l n t i o n ,  reduced economic growth wi th  a 

c o n t i n u i n g  h i g h  r a t e  of  i n f l a t i o n ,  has r e s u l t e d  in c o n t i n u e d  l a r g e  

c o s t  increases with  no premium i n c r e a s e s ,  o r  even d e c r e a s e s ,  due to 

the decline in the sale of new cars. 

In recent years the exchange rnte for American dotlars has vacillated 

and has generally decreased for most countries exporting cars 

to the United States. While resulting increases in the cost of 

foreig, cars have led to higher rates and losses for them, increases 

in the cost of foreign car parts have only led to higher losses. 

These higher losses have been in addition to the increased losses 

due to inflation. Repairs of foreign cars have also been more costly 

because of the limited availability of replacement parts and repair 

services. Also foreign cars have been increasing their share of the 

market steadily through the 1970's. 

One of the reaeons for the increased popularity of foreign care is 

their greater fuel efficiency. Only in the late 19?O's did domestic 

auto manufacturers seriously begin to develop fuel efficient cars in 

response to increased consumer demand and federal regulation. Fuel 

efficiency has become an important consideration because o[ the 

uncertain availability and cost of gasoline. 

The g a s o l i n e  sho r t age  in 1973-4 r e s u l t e d  in  fewer m i l e s  d r i v e n  and 

reduced c l a i m  f r e q u e n c i e s .  As t he  r e d u c t i o n  in m i l e a g e  d r i v e n  

exceeded the  decrease  in c l a im  f r e q u e n c i e s ,  i t  i s  l i k e l y  t ha t  the 

mi l eage  e l i m i n a t e d  was o f  a lower  frequency n a t u r e .  The r ecen t  and 
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continued shift to more fuel efficient cars should reduce the need 

for gasoline from what ~t otherwise would have been. Thus a decline 

in gasoline usage would not necesnarily translate into an equal 

decline in claim frequencies. This would be particularly true for 

comprehensive claim frequency ~lich includ,.s many pc.rile largely 

unaffected by gasoline usage. 

For a r a t emak ing  e x p e r i e n c e  pe r iod  r e f l e c t i n g  reduced c la im f r e q u e n c i e s  

due to a temporary gasoline shortage, e.g. 1973-4, it is necessary 

to adjust claim frequencies to expected levels as if no gasoline 

shortage occurred. Such an adjustment should probably vary by region 

as the claim frequency reductions probably varied by region. In 

addition, this atypical experience might cause distortions in both 

c o l l i s i o n  and P.D.L. t r e n d  da ta  un le s s  a d j u s t m e n t s  are  made to  remove 

the effects of the temporary gasoline shortage. 

Offsetting to at leant some degree nny ehim frequency reductionR due 

to reduced gasoline usage has been the increase in claim costs due to 

higher energy cos=s. In addition, more fuel efficient (smaller) ears 

have also been shown to have worse loss experience than larger 

c a r s .  

If claim frequencies might be reduced in the future because of the 

uncertainty of reduced gasoline usage, there would undoubtedly be 

p u b l i c  p r e s s u r e  t o  r e d u c e  r a t e s  o r  expec ted  r a t e  l e v e l  needs.  

I f  c l a im  f r e q u e n c i e s  d i d  not d e c l i n e  as a . t i c i p a t e d  or they rebounded 

to  pas t  l e v e l s ,  then r n t e  incre:lAes would h~ . ceded ,  and needed 

i m m e d i a t e l y ,  sooner  t han  they could  be implemented,  
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While the prior paragraphs dealt with  uncertain reductions in gasoline 

supp l  l ea ,  i t  i s  p o s s i b l e  t ha t  the  f edera l  government cou ld  r a t i o n  or 

o t h e r w i s e  s u b s t a n t i a l l y  l i m i t  g a s o l i n e  s u p p l i e s  for  an extended 

p e r i o d  of t ime .  Under such c o n d i t i o n s  c o n s i d e r a t i o n  should  be g i v e n  

to  r educ ing  expected c l a i m  f r e q u e n c i e s  in t he  ra temakieg  fo rmula .  At 

the same time premi~ income hsa.ld probably be rc.di1cPd because of a 

r e d u c t i o n  in the  number o f  ca r s  d r i v e n  a.,I n s l~i f t  to  lower r a t e d  

c l a s s e s .  The r e d u c t i o n  in  g a s o l i n e  s u p p l i e s  i s  one example of  an 

economic f a c t o r  which cou ld  impact both  premium and l o s s  d a t a .  

Comprehensive da t a  can be d i s t o r t e d  by a c a t a s t r o p h e  or  a s e r i e s  o f  

c a t a s t r o p h e s .  To make adequate  and s t a b l e  r a t e s ,  l o s s e s  from such an 

occurrence(s) should be excluded from the experience period. A 

provision based on a long-term average of Rush losses should be 

i nc luded  in the  r a t e s  even if no catastrophe occurred. 

TREND 

While the prior section discussed changes in economic and other 

conditions in general terms, this section will concentrate on the 

more s p e c i f i c  r e f l e c t i o n  of  t he se  changes th rough  t r end  d a t a .  

Exper ience  p e r i o d  l o s s e s  can be t r ended  to  f u t u r e  l e v e l s  by use  o f  

p h y s l c a l  damage d a t a ,  p r o p e r t y  damage l l a b i l  ity d a t a ,  economet r i c  

indices or some combination of these items. Of course, physical 

damage da ta  moat c l o s e l y  r e f l e c t s  a l l  past  changes in p h y s i c a l  damage 

l o s s e s .  I t  i s  a l s o  d i s t o r t e d  by the  change in the d i s t r i b u t i o n  of  

- 190 - 



inaureds by deductible. As discussed in the section on deductibles 

t h i s  d i s t o r t i o n  can be reduced,  but not e l i m i n a t e d ,  by e x c i s i n g  

t r end  data by deductible. The alternate approach o f  adjusting trend 

data to a common deductible basis requires modification of at least 

some p o i n t s  o f  t r end  da t a  which might  d i s t o r t  the r e s u l t i n g  t rend  

f a c t o r s .  I f  i n d i v i d u a l  s i z e  o f  l o s s  d i s t r i b u t i o n s  are  not a v a i l a b l e  

for each point to be adjusted, then the adjustment factors themselves 

have to  be e s t i m a t e d  f u r t h e r  i n c r e a s i n g  time l i k e l i h o o d  o f  i n a c c u r a t e  

results. 

Because comprehens ive  p rov ides  coverage  fo r  l o s s e s  due to  c a t a s t r o p h e s ,  

s torms and o t h e r  i r r e g u l a r  o c c u r r e n c e s ,  the  use of  comprehens ive  da ta  

for trend may require edditional judgmental adjustments. Changes in 

the distribution of losses by peril can be due to unique conditions 

or continuing long term trends. While the latter should be reflected 

in the trend data, the former should not be reflected. Thus trend 

f a c t o r s  based on comprehensive  d a t a  may be even l e s s  accu ra t e  than  

t r e n d  f a c t o r s  based on c o l l i s i o n  da t a .  

Like collision data property d~mmge liability (P.D.L.) data reflects 

damage to primarily automotive parts. I)~mage to non-automotive parts 

and the  t h i r d  p a r t y  n a t u r e  o f  P.D,L. l o s s e s  may cause  some sma l l  

d i s t o r t i o n  i n  u s i n g  P.D.L.  t r end  d a t a  to measure t r e n d s  in c o l l i s i o n  

l o s s e s .  As P.D.L.  c l a l m e  r e q u i r e  longer  t ime to s e t t l e ,  P.D.L. t reed  

da ta  i s  not  as  c u r r e n t  as p h y s i c a l  damage t r ead  d a t a .  As noted  in 

the section on deductibles~ P.D.L. data is only minimally impacted by 

the change i n  d i s t r i b u t i o n  o f  i n s u r e d s  by d e d u c t i b l e .  
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P.D.L.  c o v e r a g e  pays c l a i m s  from the f i r s t  d o l l a r  o f  lo s s  whereas  

~ysical damage coverages are generally subject to a deductible. The 

trend in physical damage deductible losses, therefore, exceeds the 

t r e n d  in P . D . L .  losses. The t r e n d  in physical damage deductible 

losses is analogous to the trend in excess losses explained by Mr. J. 

T. Lange in  h i s  paper  "The I n t e r p r e t a t i o n  of  L i a b i l i t y  I n c r e a s e d  

Limits Statistics", PCAS LVI., 1969. For example, if the inflation 

r a t e  a p p l i c a b l e  to a u t o m o b i l e  damage i s  I0%, then  a $400 P .D.L .  c l a i m  

w i l l  be $440 in the  f o l l o w i n g  y e a r .  I f  the  e x a c t  same o c c u r r e n c e  

were paid under  a physical dmaage coverage with $200 deductible, the 

loss would be $200 one year and $240 in the following year, or 20% 

h i S h e r .  The use  o f  a P .D .L .  c l a i m  c o s t  f a c t o r  o f  o n l y  10% tO t r e n d  

p h y s i c a l  damage l o s s e s  would o b v i o u s l y  u n d e r s t a t e  t he  i n c r e a s e  in 

physical damage losses. To adjust for this understatement in 

expected physical damage losses, the deductible can be added back on 

each claim, then the P.D.L. trend factor can be applied to the total 

damage amount, and finally the deductible can be removed from each 

claim as shown in Table 5. 

TABLE 5 ( L o s s e s  in Thousands)  

(1) (2) (3) (4) 
$200 D e d u c t i b l e  P .D.L.  Trended $200 D e d u c t i b l e  L o s s e s  

L o s s e s  Cla ims  Trend l ( 1 ) + ( 2 ) x $ 2 0 0 ] X [ l . 0 + ( 3 ) ] - | ( 2 ) X $ 2 0 0 ]  

$1 ,600 . 2 , 0 0 0  10% $1 ,800  

The c a l c u l a t e d  t r e n d  in $200 p h y s i c a l  damage l o s s e s  i s  +12.5Z 

( $ 1 , 8 0 0 1 5 1 , b 0 0 - I . 0 )  in  t h i s  example .  
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As the mix of  pa r t s  damaged in comprehensive losses  d i f f e r s  from that 

in P.D.L° and collision losses, there may be a difference in trends 

for these  l o s s e s .  AS noted e a r l i e r  in t h i s  s e c t i o n ,  apparent t rends  

in comprehensive losses  may even be c s ~ e d  by s h i f t s  in the d i s t r i b u -  

t ion  o f  l o s se s  by p e r i l .  Any long term t rends  in comprehensive 

l o s se s  due to such s h i f t s  would not be r e f l e c t e d  in P.D.L. trend 

da t a ,  al though they should be. 

I n f l a t i o n  leads  to an i nc r ea se  in physica l  damage c la im f requenc ies  

by cau s ing  p rev ious ly  uninsured (smal l )  acc iden t s  to exceed the 

d ed u c t i b l e  l eve l  and thereby become c o l l e c t i b l e .  Thus, the a p p l i c a -  

t ion  of  a P.D,L. c laim frequency trend fac to r  to physica l  damage 

lo s se s  would unde r s t a t e  fu tu re  l e v e l s  of phys ica l  damage claim 

f r e q u e n c i e s .  As P.D.L. c la im frequency has been dec reas ing  about 2Z 

or 3X per year ,  no change in c o l l i s i o n  claim frequency has g e n e r a l l y  

been assumed. Because no c o n s i s t e n t  pa t t e rn  in comprehensive c l a im 

frequency has been i d e n t i f i e d  and comprehensive covers p e r i l s  d i f f e r -  

ent than P.D.L. and c o l l l s l o n ,  no change in comprehensive claim 

frequency has g e n e r a l l y  been assumed. 

By d e f i n i t i o n  insurance da ta  r e f l e c t s  h i s t o r i c a l  f a c t s ,  and t h e r e f o r e ,  

may not be respons ive  to  cur ren t  and future  c o n d i t i o n s .  Economic 

ind ices  may provide l ead ing  i n d i c a t o r s  of  changes in phys ica l  damage 

l o s s e s .  Furthermore,  econometric  models may even tun l | y  succeed in 

p r e d i c t i n g  fu tu re  phys ica l  damage l o s se s ,  or at l eas t  future c l a im 

c o s t s .  Of course ,  such models must provide an acceptable  f i t  to 

ac tua l  phys ica l  damage los s  t rends  ~t ich  are  a f f ec t ed  by many 

d i f f e r e n t  economic and o the r  cond i t i ons .  
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As discussed in the section on economic conditions, the increase in 

the  cos t  o f  new c a r s  has r e s u l t e d  in a g r a dua l  i n c r e a s e  in  symbol 

(based on cos t  new), and t h e r e f o r e ,  r a t e s  fo r  new c a r s .  This i n c r e a s e  

has  been p a r t i a l l y  o f f s e t  by the  s h i f t  from l a r g e r  to  s m a l l e r  l e s s  

expens ive  c a r s .  The r e s u l t i n g  i n c r e a s e  in symbol can be measured by 

t he  change in  the  ave rage  symbol i n s u r e d  s e p a r a t e l y  fo r  comprehens ive  

and c o l l i s i o n  coverages. As a car ages it generally has decreased  in 

v a l u e ,  and t h e r e f o r e ,  i t s  r a t e s  have g r a d . a l | y  decreased' in  r e l a t i o n -  

sh ip  to uev car (age I) rates. To reflect changes in the volume of 

new ca r s  purchased as we l l  as t h e i r  i n c r e a s e  in p r i c e ,  the  average  

age and symbol f a c t o r  can be examined s e p a r a t e l y  fo r  comprehens ive  

and co111s ion  c o v e r a g e s .  Average symbol and average  age and symbol 

r e l a t i v l t l e s  must be examined s e p a r a t e l y  by coverage  and deduct  i b l e  

because o f  d i f f e r e n t  r a t e  r e l a t l v i t i e s  by coverage  and d i s t r i b u t i o n a l  

d i f f e r e n c e s  by c o v e r a g e  and d e d u c t i b l e ,  

As d i s c u s s e d  in  the  s e c t i o n  on the i n s u r e d ,  t h e r e  has been a g radua l  

p o p u l a t i o n  movement frem urban to  suburban and r u r a l  a r e a s  wi th  an 

i n c r e a s e  in  mul t i - car  i n a u r e d s .  There hsa ~ l s o  been a g r ~ u a l  

decrease in the percentage of youthful operators. Both of these 

factors, which result in n small grad.al decrease in average rates, 

can be measured by examining the change in average  r a t e s  on the 

current rate level after excluding any age and symbol changes. 

Reviewing average  c l a s s  p lan  o r  a v e r a g e  age and symbol r e l a t l v i t i e s  

over some experience period may be difficult. When such relativities 

have been r e v i s e d  d u r i n g  the  e x p e r i e n c e  pe r i od ,  the  change in  the 

average relativity may be distorted. To adjust for this distortion, 
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one s e t  of  r e l a t l v i t i e s  ( p r e f e r a b l y  t h e  c u r r e n t  one)  can  be s u b s t i -  

t u t e d  f o r  any o t h e r  s e t  of  r e l a t i v i t i e s  in e f f e c t  d u r i n g  the  e x p e r i -  

ence period. Because of the extensive degree of detailed date 

needed, it may not be possible to make this adjustment by class or 

age and symbol group. In such a situation approximate adjustments 

could be made. 

To this point discussion of premium and loss trends has concentrated 

on historical data. This may not be the best indicator of future, 

or even current conditions. All factors impacting premium or loss 

trends must be considered. To ensure the responsiveness of trend 

factors to current and future conditions judgmental modifications 

should be made as necessary. Trend factors could be selected to be 

higher or lower than past trends. If trend factors vary by region or 

state, minimum and maximum trend factors could be used to ensure the 

reasonableness of individual trend factors. 

RATING SYSTEM 

In a d d i t i o n  to t h e  t y p i c a l  r a t i n g  v a r i a b l e s  of  c l a s s  and t e r r i t o r y ,  

p h y s i c a l  damage r a t e s  have t r a d i t i o n a l l y  v a r i e d  by age and symbol of 

c a r .  As i l l u s t r a t e d  in T a b l e  6,  each  s~nhol has  r e p r e s e n t e d  a d o l l a r  

r ange  to  which each  make and model o f  c a r  in t h e  new model yea r  has  

been a s s i g n e d  based  on i t s  c o s t  when new. As more e x p e n s i v e  e a r s  

have g e n e r a l l y  c o s t  more to  r e p a i r  o r  r e p l a c e  than  l e s s  e x p e n s i v e  

cars, rates for more expensive cars (higher symbols) have been 

g r e a t e r  than  r a t e s  f o r  l e s s  e x p e n s i v e  c a r s  ( l o w e r  s y m b o l s ) .  
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TABLE 6 

Pr ice New Symbol Comprehensive Rate C o l l i s i o n  Rate 

$0 - 1o000 1 $ 90 $ 180 

1,001 - 2 , 0 0 0  2 90 180 
2,001 - 3,000 3 90 180 
3,001 - 4 ,000 4 I00 200 
~,001 - 5 ,000 5 I I0  220 
5,001 - 6 ,500 6 155 250 

In  the  1970 ' s  many i n s u r a n c e  companies began to  c o l l e c t  d a t a  by make 

and model of  c a r .  This  was accompl ished  by r e c o r d i n g  da ta  by au to  

manufac tu re r  v e h l c l e  i d e n t i f i c a t i o n  nm,ber ( V . I . N . ) .  A n a l y s i s  o f  

t h i s  d a t a  i n d i c a t e d  t h a t  c a r s  of  s i m i l a r  v a l u e  could have s u b s t a n t i a l l y  

d i f f e r e n t  e x p e r i e n c e .  Th i s  has l ed  t o  the  m o d i f i c a t i o n  of  symbols by 

make and model o f  ca r ,  or  v e h i c l e  s e r i e s  r a t i n g  (V.S.R.)  as i t  is  

f r e q u e n t l y  c a l l e d .  

A f t e r  a symbol has  been a s s i g n e d  to  each make and model of  car  

( v e h i c l e  s e r i e s )  f o r  a new model year based on p r i c e  new at  the 

b e g i n n i n g  of  the model y e a r .  an expe r i ence  m o d i f i c a t i o n  i s  made to  

i t .  The exper i ence  m o d i f i c a t i o n  is  based on the latest, a v a i l a b l e  

combined comprehensive  and c o l l i s i o n  da t a  by V . l . N .  for  the  p r e d e c e s s o r  

o f  t h a t  v e h i c l e  s e r i e s .  Loss  r a t i o s  are examined so t h a t  d l f f e r e n c c a .  

in d i s t r i b u t i o n  o f  i n s u r e d s  by c l a s s ,  t e r r i t o r y  and d e d u c t i b l e  are 

r e f l e c t e d .  For example,  s v e h i c l e  s e r i e s  t h a t  i s  d r i v e n  by a d i s p r o p o r -  

t i o n a t e  number o f  h i g h e r  r a t e d  o p e r a t o r s  would be expected to  have  h i g h e r  

than average  l o s s e s  as i t s  r a t e  ~ould a l s o  be h i g h e r  than  ave rage .  

The l o s s  r a t i o  fo r  each v e h i c l e  s e r i e s  i s  then compared to  the l o s s  
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ratio for all vehicle series combined for tbac model year. The 

r e s u l t i n g  r e l a t i v i t y  i n d i c a t e s  how much b e t t e r  or  worse t h a t  v e h i c l e  

s e r i e s  has  been than  the  a v e r a g e .  As beth  comprehens ive  and c o l l i s i o n  

r a t e s  w i l l  i n c r e a s e  or  d e c r e a s e  s i g n i f i c a n t l y  due to  a change in 

symbol ,  a t h r e s h o l d  must be exceeded be fo r e  a symbol i s  i n c r e a s e d  o r  

d e c r e a s e d .  The t h r e s h o l d  can be e s t a b l i s h e d  in s e v e r a l  ways. One 

smountj  e . g .  ~OZ b e t t e r  o r  worse than t h e  n v e r n g c ,  cnn be used .  A 

decision rule which requires an indicated change greater than the 

resulting change in combined comprehensive and collision rates is 

more precise but also more complex (see examples in Table ).) 

TABLE 7 

Symbol Indicated Indicated 
Based On Change Required Change Required 

Price New to Ups~-mbol to Downs~,mbol 

4 +10Z -lO% 
5 +251 -10Z 
6 ÷25Z -20Z 

In both of these approaches a maxlm1~ change of one symbol at n time 

has been permitted, but greater changes might be indicated and could 

be implemented. 

Reviewing data for every vehicle series poses obvious credibility 

p r o b l e m s .  The Highway Loss Data I n s t i t u t e  ( H . L . D . I . )  has  been 

c o l l e c t i n g  the loss and exposure data by V.I.N. of many large auto 

insurers and publishing results by make and model. H.L.D.I. collects 

data separately by deductible and separately for youthful and non-youth- 

ful operators so that results by make and model can be normalized, 
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i.e., adjusted to  a common distribution by deductible and age 

ca t ego ry  of  o p e r a t o r .  This  removes most d i s t o r t i o n  due to  a d i s p r o p o r -  

t i o n a t e  distribution of youthful insureds by deductible or make and 

model. 

Even with H.L.D.I. data many vehicle series have only a small volume 

of data. To produce meaningful results for every vehicle aeries s 

credlbility procedure is required. This can be accomplished by 

credibility weighting the indication of the vehicle series with the 

i n d i c a t i o n  o f  a s i m i l a r  group o f  v e h i c l e  s e r i e s .  

When an e n t i r e l y  new v e h i c l e  s e r i e s  i s  i n t roduced ,  t he re  i s  no data 

on which to base an experience modification. A similar situation 

occurs  when a v e h i c l e  s e r i e s  i s  changed so t h a t  expe r i ence  o f  past  

model years is substantially different from the expected experience 

of the new mode| year. In  both cases, i t  can be assumed that the new 

model year  of  the v e h i c l e  s e r i e s  w i l l  have exper i ence  comparable CO a 

s i m i l a r  group o f  v e h i c l e  s e r i e s .  

].n a d d i t i o n  to  e v a l u a t i n g  symbols for  the  new model yea r ,  symbols 

( i n c l u d i n g  p r e v i o u s  m o d i f i c a t i o n s )  can be a n n u a l l y  r e e v a l u a t e d  on 

e a r l i e r  model yea rs  ( r e symboled) .  By the  second r e symbo l ing  the 

review of symbols for a model year can be based on the data for that 

model yea r .  Modi fy ing  a symbol on a new model year  v e h i c l e  s e r i e s  

has no impact on a company's  p o l i c y  i s s u i n g  system because  the new 

ear  i s  b e i n g  covered  on the  p o l i c y  f o r  the  f i r s t  t ime.  On the  o t h e r  

hand, m o d i f y i n g  a symbol on o l d e r  model years  r e q u i r e s  the  a b i l i t y  

(by hand or s u t o m a t e d l y )  to  r e r a t e  p o l i c i e s  by V. I .N.  The s i z e  and 
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complexity of accomplishing this task automatedly cause a substantial 

impact on a company's policy issuing system as V.I.N. data must 

be accurate and accessible. 

Rating cars by m.ke and model as described .hove has little impact on 

overall premium levels. However, it dace provide for more accurate 

rates by vehicle series. In the long term it may help to control 

increases in losses by encouraging auto manufacturers to build less 

damageable and more repairable cars. While the above approach 

modifies cost new symbols based on insurance experience, it is 

possible that future developments will comprise of more sophisticated 

rating by make and model including the modification of experience 

indications based on engineering analysis to reflect substantial 

changes in v e h i c l e  d e s i g n  which a re  expected to  impact i n s u r a n c e  

losses. 

P h y s i c a l  damage r a t e s  have  a l s o  t r a d i t i o n a l l y  v a r i e d  by age o f  ca r ,  

Older  ca r s  cos t  l e e s  to  i n s u r e  than newer c a r s ;  ca r s  g e n e r a l l y  

d e c r e a s e  in  v a l u e  as they  age.  Through the e a r l y  1970 ' s  the  long 

term inflation rate was less than 5% per year. The increased cost of 

partial losses due to inflation combined with the decreasing value of 

total losses due to depreciation resulted in decreasing losses as a 

car aged as illustrated in Graph I. Thus it was appropriate to 

charge less for a car as it aged. This was accomplished by applying 

increasing discounts to the new car rates (age I). 

- 199  - 



I n f l a t i o n  

GRAPH I 

Depreciat ion 

Age 1 2 3 4 5 

Since 19/3 the high i n f l a t i o n  ra te  has r ap id ly  increased the cost  of 

p a r t i a l  losses .  I t  has a l so  caused cars  to dep rec i a t e  more s lowly.  

Consequently the net e f f e c t  of i n f l a t i on  and d e p r e c i a t i o n  has been 

no change or an increase in losses ss a car aged as illustrated 

in Graph I I .  

I n f ~  

QIAPH I I  ~ Net Cost - 

Depreciat ion 

6 I t 0 I 

Ago 2 3 4 5 6 

In reality insureds did not receive lower rates because rate revisions 

for substantial increases had to be implemented to overcame the 

inappropriate age discounts. The combination of age discounts and 

r a t e  inc reases  f requent ly  caused ra tes  to f l u c t u a t e  as a car  aged as 

shown on Graph I l l .  

Age 
Rate 

(~AIq l  I I I  

Age i 1 ; a 
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Nhile Graph llI assumed modest annual rate revisions and age discounts 

in alternate years (ages 2,4,6), Graph IV illustrates a less stable 

situation with i n f r e q u e n t  r a t e  r e v i s i o n s  for l a r g e  i n c r e a s e s  ( a g e s  3, 

5 ) .  

Age 
Rate  

GRAPII IV 

Rate I n c r e a s e  = R 

Age 

Model y e a r  r a t i n g  (M.Y.R. )  is r e d u c i n g  these problems by a s s i g n i n g  a 

r a t e  to  a c a r  b a s e d  on i t s  model y e a r .  The model y e a r  r a t e  g e n e r a l l y  

s t a y s  the  same u n t i l  an o v e r a l l  r a t e  r e v i s i o n  i s  implemented .  Thus 

H.Y.R. more closely matches rates and costs than age rating aa illus- 

trated on Graph V. 

Age 

GRAFR v 

Net Cost  

~ d e l  Year  Rate  

I i i i i 

2 3 4 ,5 6 
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As nee  c a r s  c o n t i n u e  t o  c o s t  more t o  i n s u r e  t h a n  o ld  c a r s .  r a t e s  f o r  

newer model y e a r s  c o n t i n u e d  to  be h i g h e r  t han  r a t e s  for  o l d e r  model 

y e a r s .  As each  new model y e a r  i s  i n t r o d u c e d ,  i t  i s  r a t e d  a p e r c e n t a g e ,  

e . g .  5g, h i g h e r  than t he  p r e c e d i n g  model yea r  t o  r e f l e c t  the h i g h e r  

i n s u r a n c e  c o s t  o f  n e e  c a r s .  

The absence  o f  age  d i s c o u n t s  and the  s h i f t  in d i s t r i b u t i o n  Co newer ,  

h i g h e r  r a t e d  model y e a r s  r e s u l t s  in more s t a b l e  r a t e s  and a s i g n i f i c a n t  

growth in  premium income unde r  M.Y.R. as i l l u s t r a t e d  in T a b l e  8 .  

This grovth translates into a comparable reduction in overall rate 

level need from t/nat would otherwise have been indicated. The 

combination of premium growth due to M.Y.R. and reduced race level 

need r e s u l t s  in a p p r o x i m a t e l y  the  same i n d i c a t e d  r a t e s  as  under 

age r a t i n g .  

TABLE 8 

Comprehensive Collision 
(1)  ( 2 )  (3 )  (4)  (5)  (6)  

Hodel Race Dist. in Dist. in Rate Dist. in Dist. in 
Year Rel. Year X Year X÷I Rel. Year g Year X÷L 

x+l  1.05 - 9g 1 .05 10Z 
x 1.00 9g 11 t . 0 0  10g 12 

x - l  .94 11 I1 .92 12 12 
x - 2  .88 LL t t  .85 L2 L2 
x-3  .83 L1 I t  .78 12 L2 
x -4  .78 11 I I  .72 12 12 
x-$ .73 II II .66 12 12 
x-6 .69 II LL .60 12 l0 
x - 7  .65 25 14 .55 18 8 

Comprehensive  C o l l i s i o n  
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( 7 )  Average  r a t e  r e l a t i v i t y  in yea r  x: .786 .743  
( 8 )  Average  r a t e  r e l a t i v i t y  in yea r  x + | :  .829 .801 
( 9 )  Change in r a t e  r e l a t i v i t y :  +5 .5  + 7 . 8 Z  
( | 0 )  Approximate  e [ f e c t  on r a t e  l e v e l  

i n d i c a t i o n :  l . O / [ l . O  ÷ ( 9 ) [  - 1 . 0  - 5 . 2 Z  - 7 . 2 Z  



While the  same d i s t r i b u t i o n  o f  ca r s  by age has been s r e a s o n a b l e  

a s s ~ p t i o n  in  the  long term,  the  d i s t r i b u t i o n  has  v a r i e d  in  the  s h o r t  

term.  However, a s u b s t a n t i a l  change in d i s t r i b u t i o n w o u l d  be needed 

to  s i g n i f i c a n t l y  impact the e f f e c t  on r a t e  l e v e l  l i n e  (10) o f  Table  

8. The f u t u r e  d i s t r i b u t i o n s  used to weight  the  r e l a t i v i t i e s  must be 

est imated.  Consequently, exposures are genera l l y  used al though 

premiums would be more precise. 

Model year rate relativities must be reviewed frequently to ensure 

their continued appropriateness. Rates by model year allow responsive- 

ness to better or worse experience between model years, which was not 

feasible under the age rating system. 

STATISTICAL IMPLICATIONS 

A f t e r  r a t i n g  end ra temaking  r e q u i r e m e n t s  have been i d e n t i f i e d ,  a l l  

statistical implications must be determined. This is not to say that 

stat iatical imp l i ca t i ons  are secondary. On the contrary, before any 

rating or ratemaking change is implemented, its star [stlcal implica- 

tions should be considered. 

All data must have sufficiently high quality to have positive value 

in rating or retemaklng. Inaccurate data can lead to inadequate or 

excessive rates thereby damaging a company's fiscal or market position, 

not to mention its credibility when errors are discovered. 
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To deve lop  q u a l i t y  da t a  the  coding  o f  i n f o r m a t i o n  shou ld  be l o g i c a l  

end s i m p l e .  I n s t r u c t l o n s  should  be p rov ided  wi th  examples as n e c e s s a r y .  

T r a i n i n g  shou ld  be a p r e r e q u i s i t e  f o r  a l l  new coders  and f o r  a l l  

coders  when t h e r e  i s  a major  s t a t i s t  i c a l  change.  

As information needed to rate risks is usually recorded more carefully 

than other data, cede as rated is generally n good role to follow. 

However, if the rating scheme i s  too complicated, a significant 

number of both rating and coding errors will result. In certain 

situations i t  may be important to collect data in greater detail than 

is used for rating. Review ~f such data should consider its possible 

lower quality because it is not used in rating. 

When the  s t a t i s t i c a l  i m p l i c a t i o n s  o f  a change in  r a t i n g  or r a t emak ing  

have been d e t e r m i n e d ,  then  the  c o s t  o f  a l l  f a c e t s  o f  the  change can 

be weighed a g a i n s t  a l l  b e n e f i t s  o f  the  change.  This  may lead to a 

s i m p l i f i c a t i o n  o f  the r a t i n g  sys tem.  While i t  may be n e c e s s a r y  to  

make a change in the rating system, the decision may be made to 

forego  the  c o d i n g  of l e s s  s i g n i f i c a n t  items of i n f o r m a t i o n .  De ta i l  

desired for ratemaklng may have to be modified. For example, collect- 

ing ratemakiog data in complete detall by deductible, age and symbol, 

V.I.N., etc. may not be feasible for a company. 

Whatever data i s  collected can be edited to enhance its quality. 

F i e l d  e d i t s  check the  v a l i d i t y  o f  c e r t a i n  columns o f  d a t a :  i s  a 

p a r t i c u l a r  c l a s s  code v a l i d ?  R e l a t i o n s h i p  e d i t s  check t h e  v a l i d i t y  

of certain columns of data relative to other information about the 
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insured: is a particular class code valid in a given state? Distri- 

butional edits compare summarized data of many inaureds to determine 

i f  the  d i s t r i b u t i o n  by a p a r t i c u l a r  c a t ego ry  i s  a t y p i c a l :  i s  t h e r e  a 

d i s p r o p o r t i o n a t e  number o f  i n su reda  in  a p a r t i c u l a r  c l a s s ?  

A similar problem to collecting data is that of summarizing the data 

in the  d e t a i l  t h a t  i s  r e q u i r e d  t o  produce needed r e p o r t s .  The cos t  

o f  d e s i g n i n g  and implement ing  a p a r t i c u l a r  r epor t  may exceed t he  

b e n e f i t s  o f  the  r e p o r t .  

Once the decision has been made on what data to col [ect and what 

reports to produce, methods of estimating required, unavailable data 

may have to be developed. In addition, other affected areas within 

the company must be informed of the limited availability of data in 

certain detail as this may impact t h e i r  o p e r a t i o n s .  

The final review of the data rests with the ratemaker. Kaowledge of 

economic c o n d i t i o n s  and o t h e r  f a c t o r s  a f f e c t  ing da t a  du r ing  t he  

e x p e r i e n c e  pe r iod  a l l o w  the  r s t  cemaker to  d e t e r m i n e  the o v e r a l l  

r e a s o n a b l e n e s s  o f  the  d a t a .  For example, t he  presence  of a l a r g e  

c a t a s t r o p h e  may make comprehens ive  l o s s e s  look  o v e r s t a t e d  r e l a t i v e  to 

y e a r s  w i t h o u t  a c a t a s t r o p h e .  The ratemaker  would recogn ize  the  

e f f e c t  o f  the  c a t a s t r o p h e  on the da t a  and ~ u t d  be ab l e  to  make the  

a p p r o p r i a t e  a d j u s t m e n t s  to  the  d a t a  as d l s c u e s e d  in the  sect  ion  on 

economic and r e l a t e d  c o n d l t l o n e L  
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CONCLUSION 

A f t e r  r a t e s  are  deve loped  by the  r a t emaker ,  they are s u b j e c t  to  

management review. As the rates were developed on the basis of 

eerteln key assumptions about coverage, insureds, economic conditions 

and the r a t i n g  sys tem,  these  assumpt ions  should be c o n s i d e r e d  in the  

management r ev iew.  I f  the r a t e s  are changed by management (o r  l a t e r  

by a r e g u l a t o r y  body) ,  the o r i g i n a l  a s sumpt ions  should be m o d i f i e d  to  

r e f l e c t  the changes in  r a t e s .  Nhatever  the  f i n a l  r a t e s  the mod i f i ed  

assumptions underlying them should be transmitted to all involved 

in the s e l l i n g  o f  i n s u r a n c e .  

As a c t u a l  economic c o n d i t i o n s  can va ry  s u b s t a n t i a l l y  from the  expec t a -  

t i o n s  u n d e r l y i n g  the  r e v i s e d  r a t e s ,  the rntemaker should  be c o n t i n u i n g  

to monitor available sources, e.g. Fast Track data, so that management 

can be informed of  c h a n g e s - i n  the a p p r o p r i a t e n e s s  of  the  r a t e s .  This  

would allow the rate users in the company to adjust their assumptions 

about the a p p r o p r l a c e n e s s  of  the  e x i s t i n g  r a t e s  even b e f o r e  r e v i s e d  

r a t e s  can be deve loped  and implemented.  The importance of  good 

communicat ions w i t h i n  a company i s  a n o t h e r  aspec t  o f  p r o p e r l y  match ing  

premiums and l o s s e s  to  ensure a p p r o p r i a t e  r a t e s .  

As mentioned at the beginning of  t h l s  sec t ion ,  the f i n a l  formula 

rates should be eva luated for  o v e r a l l  reasonableness nnd respons ive-  

hess to cur ren t  and expected cond i t i ons .  The formula is a too l  for  

es tab l i sh ing  such ra tes  and not an end in i t s e l f .  There fo re ,  i t  

should be modi f ied as necessary to r e f l e c t  changing c o n d i c l o n s . . . f o r  

t o d a y ' s  formulas  a re  tomorrow's  a n t i q u i t i e s .  
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