
ADJUSTING SIZE OF LOSS DISTRIBUTIONS FOR TREND 

by She ldon  Rosenberg  

and Aaron H a t p e r t  

Review by C h a r l e s  F. Cook 

The s t a t e d  aim of  t h i s  l u c i d  and s t r a i g h t f o r w a r d  pape r  i s  to  f o r e e a s t  t h e  ~hape 

( r a t h e r  t h a n  t he  mean) of  a s i z e -  o f -  l o s s  d i s t r i b u t i o n  i n  some f u t u r e  t ime  p e r i o d ,  

and t h i s  aim i s  a c c o m p l i s h e d  i n  a c l e a r  p r e s e n t a t i o n  which I can  s t i l l  r ead  even 

t e n  y e a r s  away from any ha rd  m a t h e m a t i c s .  I can  see  t he  p r a c t i c a l  u s e s  more 

c l e a r l y  i f  I t h i n k  of  t he  s u b j e c t  as  s t r a t i f i c a t i o n  o f  Trend by l a y e r  o f  coy-  

e r a s e  , which l ~ n e d i a t e l y  b r i n g s  t o  mind a p p l i c a t i o n s  to  E x c e s s -  o f -  Loss  r e i n -  

s u r a n c e  p r i c i n g ,  I n c r e a s e d  L i m i t s  T a b l e s ,  and Loss  E l i m i n a t i o n  R a t i o s .  That  image 

i s  a b i t  u n f a i r  t o  t he  a u t h o r s ,  however ,  be c a us e  t r e n d  by l a y e r  i s  bu t  one s p e c i -  

f i c  end d e d u c t i v e  r e s u l t  from t h e i r  more g e n e r a l  de ve lopmen t .  A p o l i c a t t o n s  to  such 

a r c a n e  a r e a s  as  R i s k  Theory ,  which migh t  f low from p r o j e c t e d  f u t u r e  changes  i n  t he  

v a r i a n c e ,  skewness ,  a t  c e t e r a ,  a r e  beyond my r e v i e w ,  but  I s u s p e c t  such a p o l i c a -  

t i o n s  e x i s t .  

The a u t h o r s  b e g i n  from f i r s t  p r i n c i p l e s  and d e v e l o p  t h e  c o n c e p t  q u i t e  d i r e c t l y  

t h r o u g h  to  an example of  an a p p l i c a t i o n .  The m a t h e m a t i c s  i s  hand l ed  w e l l ,  u s i n g  

s e v e r a l  a p p e n d i c e s  and g u i d i n g  t he  r e a d e r  t h rough  t h e  deve lopmen t  i n  d e t a i l .  I 

s u g g e s t  t h a t  t he  r e a d e r  not  l ook  a t  a fo rmula  or  two and back o f f .  I t  i s  e a s i e r  

t h a n  i t  f i r s t  a p p e a r s .  The i d e a  i s  not  new--  ve  have  a l l  b e l i e v e d  t h a t  t r e n d  

v a r i e s  by s i z e  of  c l a i m - -  bu t  t he  r t g o u r o u s  deve lopment  i s  s a t i s f y i n g .  In  S e c t i o n  

2 of  t he  p a p e r ,  t h e  a u t h o r s  p r o v i d e  two c l e v e r  p r o o f s  t h a t  ( a t  l e a s t  f o r  t he  sub-  

l i n e s  and t ime  p e r i o d s  t h e y  t e s t e d )  t r e n d  in  c l a i m s  c o s t  i s  i n  f a c t  h i g h e r  f o r  

l a rger  c la ims. 
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In  S e c t i o n  3, t h e y  c o n s i d e r  v a r i o u s  models  and p ropose  a s p e c i f i c  two-  c o n s t a n t  

model :  b 
t r e n d  ( x  t )  - a x t 

which depends  e x p l i c i t l y  and d i r e c t l y  on the  s i z e  of  c l a l m  x t b e i n g  p r o j e c t e d .  

Th i s  model i s  shown to  r e p r e s e n t  a r e a s o n a b l e  improvement  o v e r  t he  t r a d i t i o n a l  

c o n s t a n t  model :  
t r e n d  (x t )  = a ( f o r  a l l  x t )  

I t s  w e a k n e s s e s  as  w e l l  as  s t r e n g t h s  a r e  e v a l u a t e d ,  and i t s  f i t  i s  t e s t e d  w i t h  

some r e a l  d a t a .  The f i t  i s  good f o r  l a r g e  c l a i m  l a y e r s ,  but  u n f o r t u n a t e l y  as  

x t - - -  ~ 0 , t r e n d  (x t )  ~ 0 . The a u t h o r s  s u g g e s t  (and l a t e r  u se )  s f i x e d  lower  

bound (a minimum t r e n d )  r a t h e r  t h a n  a m o d i f i c a t i o n  o f  t he  f u n c t i o n  such a s :  

t r e n d  (x t )  - a (x  t + c)  b 

which would g e n e r a t e  a minimum v a l u e  i n t e r n a l l y .  Th i s  a l t e r n a t i v e  may m e r i t  

f u r t h e r  e v a l u a t i o n  t h a n  t h e y  gave  i t .  

Very e o n v e n l e n t l y ,  t he  p roposed  model can  d i r e c t l y  y i e l d  t he  p a r a m e t e r  o f  t he  

c l a i m  d i s t r i b u t i o n  ~t t ime  t + k from t h o s e  measured  a t  t i m e  t , p r o v i d e d  t h a t  

t he  d i s t r i b u t i o n  of  c l a i m s  by s i z e  i s  Lognormal ,  W e t b u l l ,  o r  Transformed P a r e t o .  

The p r o j e c t e d  d i s t r i b u t i o n s  w i l l  be of  t he  same t y p e  w i t h  m o d i f i e d  shave .  

F i n a l l y  t h e y  g i v e  i l l u s t r a t l o n s  u s i n g  t h e  c o n s t a n t  model ,  t he  p roposed  model ,  

and t he  h y b r i d  model ( w i t h  c o n s t a n t  lower  bound) ,  t o  shov t h e i r  e f f e c t s  on 

I n c r e a s e d  L i m i t s  p r i c i n g  as  a s p e c i f i c  a p p l i c a t i o n .  The r e s u l t s  a r e  as  i n -  

t u i t i v e l y  s a t i s f y i n g  as  t h e y  a r e  m a t h e m a t i c a l l y  sound.  

CA$ p a p e r s  a r e  o f t e n  e i t h e r  good t h e o r y  or  good p r a c t i c e .  Rosenberg  and 

t~a lper t  have  managed to  p roduce  a p a p e r  which i s  bo th .  As m a t h e m a t i c a l l y  
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o r i e n t e d  p a p e r s  go ,  i t  i s  extremely c l e a r  and p r a c t i c a l .  The c o n c e p t s  

a r e  a d e q u a t e l y  d e v e l o p e d  t o  p e r m i t  s e r i o u s  i m u e d i a t e  a p p l i c a t i o n ,  and  

I mos t  h e a r t i l y  r ecomnend  s u c h  a p p l i c a t i o n s .  A s u b s t a n t i a l  d a t e  b a s e  

and  a d e q u a t e  c o m p u t i n g  p o v e r  a r e  r e q u i r e d ,  b u t  g i v e n  t h a t  t h e  a u t h o r s  

h a v e  b e e n  w o r k i n g  w i t h  t h e  ISO I n c r e a s e d  L i m i t s  S u b c o ~ n i t t e e ,  I e x p e c t  

s u c h  s u p p o r t  t o  be  made a v a i l a b l e  f o r  a t  l e a s t  t h i s  a p p l i c a t i o n .  F u r -  

t h e r  d e v e l o p m e n t s  i n  l ~ e i n s u r a n c e  p r i c i n g  and  R e t r o  r a t i n g  a r e  t o  be  

hoped  f o r ,  and I am q u i t e  c o n f i d e n t  t h a t  s u c h  a v p l i e a t t o n  w i l l  r e a p  

t h e  same r e w a r d  - d e m o n s t r a b l y  b e t t e r  r e s u l t s  by  sound  m a t h e m a t i c s  

r a t h e r  t h a n  i n t u ~ t i v e  J u d g m e n t .  

I t  i s  a good p a p e r ,  o p e n i n g  up a hey  a r e a  o f  A c t u a r i a l  a p p l i c a t i o n  v h e r e  

i t  i s  n e e d e d ,  p r o m i s i n g  good u s e  o f  d a t a  b a s e s  and c o m p u t i n g  power v h i c h  

h a v e  b e e n  so  p a i n f u l t y  p u t  i n  p l a c e .  
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