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VALUATION CONCEPTS 

Forms of Risk~ 

MR. GREGORY D. JACOBS: Today  we will talk about  the  va lua t ion  

a c t u a r y  concep t ,  and when you  leave this  sess ion you ' l l  be an even  

b e t t e r  Valuation A c t u a r y .  

The f i r s t  topic I want to ta lk about  is the  forms of r i sk .  The 

Valuation A e t u a r y ' s  job is to ana lyze  the  r i sks  tha t  we u n d e r t a k e  in 

the  i n s u r a n c e  bus ines s  and  the  way we need  to deal with them in 

s e t t i ng  our  r e s e r v e s .  We're going to talk about  t h r e e  forms of r i sk :  

C-1,  C-2,  and C-3.  The t y p e s  of r i sks  we face in the  i n s u r a n c e  

b u s i n e s s  a re  the  following. 

1. I n t e r e s t  r a te  du ra t ion  r i sk  - -  We know it  as C-3. This  is 

the  main r i sk  we ' re  going to t r y  to tackle  today .  Simply s t a t ed ,  an 

i n s u r a n c e  company can be se lec ted  aga ins t  when i n t e r e s t  r a t e s  move. 

This  an t i - se lec t ion  may cause  a block of b u s i n e s s  to be unpro f i t ab l e  

tha t  was or ig inal ly  p ro f i t ab le ,  meaning  tha t  the  asse t s  b a c k i n g  the  

l iabil i t ies are  not suff ic ient  to cove r  the  r i sk .  



F o r  e x a m p l e ,  we h a v e  t h e  S i n g l e  P r e m i u m  D e f e r r e d  A n n u i t y  (SPDA)  

f u n d s  t h a t  a r e  b e i n g  b a c k e d  b y  t h e  G o v e r n m e n t  Na t iona l  M o r t g a g e  

A s s o c i a t i o n  (GNMA).  I f  i t  is  p r o p e r l y  m a t c h e d  - -  t h a t  i s ,  d u r a t i o n s  

a r e  e q u a l ,  w h i c h  we' l l  t a l k  a b o u t  - -  t h i s  is  a p r o f i t a b l e  s i t u a t i o n  in a 

c o n s t a n t  y i e l d  c u r v e  o r  c o n s t a n t  y i e ld  e n v i r o n m e n t .  

F i r s t ,  w h a t  Af i n t e r e s t  r a t e s  i n c r e a s e ?  T h e  SPDA d u r a t i o n s  a r e  s h o r t  

a n d  t h a t ' s  b e c a u s e  p e o p l e  l a p s e .  D e p e n d i n g  on  t h e  i n t e r e s t  c r e d i t i n g  

s t r a t e g y ,  t h e r e  may  be  a r u n  on  t h e  b a n k ,  m a k i n g  l a p s e s  move  to 

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

c a l c u l a t i o n ,  y o u  e n d  u p  wi th  a s h o r t e r  d u r a t i o n .  

H o w e v e r ,  t h e  GNMA d u r a t i o n s  l e n g t h e n  b e c a u s e  f e w e r  p e o p l e  p r e p a y  

t h e i r  m o r t g a g e s .  Why wou ld  y o u  w a n t  to  p r e p a y  in  a h i g h e r  i n t e r e s t  

r a t e  e n v i r o n m e n t ?  T h e  r e s u l t  o f  t h i s  s i t u a t i o n  is  ca l l ed  

d i s i n t e r m e d i a t i o n  r i s k .  T h a t  is  one  o f  t h e  major  r i s k s  t h a t  w e ' r e  g o i n g  

to  t r y  to  e v a l u a t e  in  t h i s  V a l u a t i o n  A c t u a r y  S y m p o s i u m .  

S e c o n d ,  w h a t  i f  i n t e r e s t  r a t e s  d e c r e a s e ?  T h e  e x a c t  o p p o s i t e  h a p p e n s .  

SPDA d u r a t i o n s  l e n g t h e n  d u e  to f e w e r  l a p s e s .  I n t e r e s t  r a t e s  a r e  

d o w n ,  a n d  d e p e n d i n g  on  t h e  g u a r a n t e e s  i n v o l v e d  in  t h e  SPDA 

c o n t r a c t ,  t h e r e  may  be  e v e n  f e w e r  l a p s e s  t h a n  o r i g i n a l l y  e x p e c t e d .  

On t h e  r e v e r s e  s i d e ,  GNMA d u r a t i o n s  s h o r t e n  b e c a u s e  more  p e o p l e  

p r e p a y  t h e i r  m o r t g a g e s .  When i n t e r e s t  r a t e s  a r e  d e c l i n i n g ,  as  w e ' v e  

h a d  t h e  l a s t  c o u p l e  o f  y e a r s ,  we a re  f a c e d  w i th  a r e i n v e s t m e n t  r i s k .  



We g e n e r a l l y  p r i c e  p r o d u c t s  o r  s e t  r e s e r v e s  w i th  a n o n - c h a n g i n g  

i n t e r e s t  e n v i r o n m e n t  a s s u m p t i o n .  In  t h i s  e x a m p l e ,  I 'm t r y i n g  to  p o i n t  

o u t  t h a t  i f  i n t e r e s t  r a t e s  go  u p  o r  d o w n ,  y o u  g e t  s e l e c t e d  a g a i n s t .  

T h e  b e s t  p o s s i b l e  s i t u a t i o n  i n v o l v e s  t h e  t h i n g s  w e ' r e  c u r r e n t l y  d o i n g  

in  s e t t i n g  r e s e r v e s  - -  a n d  t h e  e x a m p l e s  w e ' r e  g o i n g  to show t o d a y  wiU 

s u p p o r t  i t  - -  n a m e l y ,  t h a t  t h e  r e s e r v e s  w e ' r e  s e t t i n g  t o d a y  a r e  

p r o b a b l y  no t  a d e q u a t e  w h e n  i n t e r e s t  r a t e s  move  u p  o r  d o w n .  T h e  

V a l u a t i o n  A c t u a r y ' s  c o n c e r n  is  how to make  a g o o d  a n d  s u f f i c i e n t  

o p i n i o n  s t a t e m e n t  w i th  r e s p e c t  to  r e s e r v e s  w h e n  f a c e d  wi th  t h e  C-3 

r i s k .  

2. T h e  s e c o n d  form o f  r i s k  is  t h e  c r e d i t  o r  d e f a u l t  r i s k ,  

o t h e r w i s e  k n o w n  as  C-1  - -  a g a i n ,  an  i n s u r a n c e  c o m p a n y  can  s u f f e r  

l o s s  as  a r e s u l t  o f  an  a s s e t  t h a t  i n c u r s  a s i g n i f i c a n t  d e c r e a s e  in  t h e  

m a r k e t  v a l u e  o r  b e c o m e s  w o r t h l e s s  p u r e l y  as  a r e s u l t  o f  e v e n t s  o t h e r  

t h a n  m o v e m e n t s  in  i n t e r e s t  r a t e s .  We all k n o w  t h a t  w h e n  i n t e r e s t  

r a t e s  move  u p  o r  d o w n  t h e  m a r k e t  v a l u e  o f  t h e  b o n d s  move  d o w n  o r  

u p .  What w e ' r e  t a l k i n g  a b o u t  h e r e  in  t e r m s  of  C-1  r i s k  i s  t h e  r ea l  

d e f a u l t  in  t h e  a s s e t  v a l u e  o r  a m a r k e t  v a l u e  c h a n g e  in  t h e  common  

s t o c k .  

Fo r  e x a m p l e ,  l e t ' s  s a y  we h a v e  U n i v e r s a l  Life  (UL)  f u n d s  t h a t  a r e  

i n v e s t e d  in  t h e  low i n v e s t m e n t  g r a d e  q u a l i t y  b o n d s ,  s u c h  as  j u n k  

b o n d s ,  o r  h i g h e r  y i e l d i n g  b o n d s  a s  t h e y  a r e  c a l l ed .  As l o n g  as  t h e  

b o n d  p a y s  i t s  i n t e r e s t  o b l i g a t i o n ,  t h e  UL c o n t r a c t  h o l d e r s  will b e  

c r e d i t e d  wi th  t h e  c o m p e t i t i v e  r a t e .  T h e  c o m p a n y  m a k e s  i t s  p r o f i t  

m a r g i n s  a n d  e v e r y b o d y ' s  h a p p y .  



"What h a p p e n s  i f  t he  b o n d  goes  in to  de fau l t ?  Not on ly  will t he  

i n v e s t m e n t  income be  gone  so t h a t  we can ' t  c r e d i t  t h e  p o l i c y h o l d e r  a 

compet i t ive  i n t e r e s t  r a t e ,  b u t  t he  marke t  va lue  of  t he  b o n d  will 

s i gn i f i can t ly  d e c r e a s e .  We a re  f aced  with a real  p rob lem b e c a u s e  the  

p o l i c y h o l d e r  may want  h is  f u n d s ,  b u t  o u r  a s se t  is v i r t u a l l y  w o r t h l e s s .  

T h a t ' s  t he  c lass ic  C-1 r i s k .  The  Valuat ion A c t u a r y ' s  c o n c e r n  is :  How 

do we make a good and  su f f i c i en t  s t a t emen t  when f aced  with the  C-1 

r i sk?  

3. Our  f inal  r i s k  is t he  p r i c i n g  r i s k ,  k n o w n  as C-2 - -  Simply 

s t a t e d ,  an i n s u r a n c e  company  can s u f f e r  a loss  due  to u n f o r e s e e n  

c h a n g e s  in e x p e r i e n c e  leve ls  with r e s p e c t  to mor t a l i t y ,  m o r b i d i t y ,  

e x p e n s e s  and  so on .  I t ' s  a c lass ic  p r i c i n g  r i s k .  We a s s u m e  t h a t  

mor ta l i ty  is go ing  to be  a c e r t a i n  level  and  i f  i t  t u r n s  ou t  to  be  at a 

h i g h e r  level  for  u n f o r e s e e n  r e a s o n s ,  t h e n  we e x p e r i e n c e  a loss .  We 

n e e d  to be r e s e r v i n g  fo r  t h a t  o r  t a k i n g  t ha t  in to  a ccoun t  in  o u r  

r e s e r v i n g .  

Le t ' s  look at a s c a r y  example .  Any  life i n s u r a n c e  company  with a 

s i gn i f i can t  amount  of  i n s u r a n c e  in force  s h o u l d  have  mor ta l i ty  

e x p e r i e n c e  come in as e x p e c t e d  i f  u n d e r w r i t t e n  p r o p e r l y .  The  

A c q u i r e d  Immune Def ic i ency  S y n d r o m e ,  o r  AIDS epidemic  has  c r e a t e d  

an u n f o r e s e e n  mor ta l i ty  e x p o s u r e  t ha t  may p r o d u c e  s i gn i f i c an t  l o s se s .  

How are  we go ing  to r e s e r v e  for  t ha t ?  I d o n ' t  t h i n k  we ' r e  go ing  to 

walk away with the  a n s w e r s  to t h a t  t o d a y ,  b u t  t h e  Valua t ion  A c t u a r y  

n e e d s  to be  v e r y  c o n c e r n e d  abou t  the  fol lowing q u e s t i o n :  How do we 



make a good and suf f ic ient  s ta tement  as  to r e s e r v e s  when faced with 

the  C-2 r i sk?  

Valuat ion A c t u a r y ' s  Job 

The comment about  making a good and suf f ic ient  s ta tement  came up 

th ree  t imes,  ~once for  each of the  r i s k s ,  because  t h a t ' s  the Valuat ion 

A c t u a r y ' s  :job. T h a t ' s  what we 're  t a lk ing  about  he re  - -  eva lua t ing  

r i s k s ,  q u a n t i f y i n g  them, and t r y i n g  to set  as ide enough funds  to make 

the  r egu l a to r s  h a p p y  tha t  we ' re  going to s t a y  s o l v e n t .  

It is  the  Valuation A c t u a r y ' s  job to perform the  following du t ies ,  and  I 

hope you  agree  with them. 

1. We should have  the  ski l ls  and tools n e c e s s a r y  to measure the  

var ious  forms of r i sk  tha t  I jus t  ou t l ined .  Hopeful ly ,  a f t e r  today  we'll 

be a l i t t le  bi t  f u r t h e r  along in th i s  a rea .  

2. We should u n d e r s t a n d  and  obey the  s t a n d a r d s  of prac t ice  

e s t ab l i shed  b y  the p ro fess ion  and the r egu la t ions  r e g a r d i n g  the 

m e a s u r e m e n t  of r i sk .  Again ,  we ' re  going to t r y  to tackle  tha t  d u r i n g  

th i s  sess ion .  We don ' t  have  real  s t a n d a r d s  of p rac t i ce ,  with the  

except ion  of New York Regula t ion  126, bu t  d u r i n g  the p r e s e n t  and 

pas t  Valuat ion Ac tua r y  Symposia ,  we 've b e g u n  a p rocess  which will 

someday re su l t  in s t a n d a r d s  of p rac t i ce .  



I t ' s  a n  e v e r  c h a n g i n g  w o r l d  in  w h i c h  we l ive  wi th  an  e v e r  c h a n g i n g  

t e c h n o l o g y .  We'll g e t  y o u  c l o s e r  to  f o o l i n g  c o m f o r t a b l e  w i th  t h e  

c u r r e n t  s t a n d a r d s  o f  p r a c t i c e ,  b u t  w e ' r e  a l so  g o i n g  to tel l  y o u  t h a t  

t h e r e ' s  more  to  be  d o n e .  

3. I t  is  v e r y  i m p o r t a n t  to  r e c o g n i z e  t h a t  we m u s t  r e l y  on  k e y  

i n d i v i d u a l s  ~in t h e  c o m p a n y ,  s u c h  as  t h e  c h i e f  o p e r a t i n g  o f f i c e r  ( C O 0 ) ,  

t h e  c h i e f  ~ x e c u t i v e  o f f i c e r  (CEO)  a n d  t h e  c h i e f  i n v e s t m e n t  o f f i c e r ,  f o r  

t h e  c o n t i n u a t i o n  o f  s t a t e d  p o l i c y  a n d / o r  g o o d  b u s i n e s s  j u d g m e n t  in  

m a n a g i n g  t h e  c o m p a n y ' s  a f f a i r s .  When we s i g n  o u r  n a m e  on  t h e  

a c t u a r i a l  o p i n i o n  s t a t e m e n t  s a y i n g  we t h a t  we t h i n k  r e s e r v e s  a r e  g o o d  

a n d  s u f f i c i e n t ,  I d o n ' t  t h i n k  t h a t  i t ' s  t h e  V a l u a t i o n  A c t u a r y ' s  job to 

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

CEO, COO,  a n d  c h i e f  i n v e s t m e n t  o f f i c e r .  T h e y  o u g h t  to  be  t h e r e ,  

too ! 

4. We n e e d  to  r e n d e r  an  o p i n i o n  as  to  t h e  a d e q u a c y  o f  

r e s e r v e s ,  t a k i n g  i n t o  a c c o u n t  t h e  n a t u r e  o f  a s s e t s  s u p p o r t i n g  t h e  

r e s e r v e s .  T h a t ' s  w h a t  i t ' s  all a b o u t .  Up to  t h i s  p o i n t  in  t h e  

e v o l u t i o n  of  t h e  s t a t e m e n t  o f  a c t u a r i a l  o p i n i o n ,  w e ' v e  s i m p l y  r e n d e r e d  

an  o p i n i o n  as  to  t h e  a d e q u a c y  o f  r e s e r v e s  b a s e d  on  o u r  v iew of  o u r  

l i ab i l i t y  u n d e r  t h e  v a l u a t i o n  laws  in  p l a c e ,  b u t  we h a v e  n e v e r  l o o k e d  

a t  t h e  a s s e t s  s u p p o r t i n g  t h e  r e s e r v e s .  I t ' s  t ime to  do  t h a t  now 

b e c a u s e  o f  t h e  r i s k s  w e ' r e  f a c i n g ,  e s p e c i a l l y  t h e  C-3  r i s k .  
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My n e x t  comment  is s h o r t  a n d  s w e e t .  I t  is  no t  t n e  v euua tmn Ac~ua ry '~  

job t o  g u a r a n t e e  s o l v e n c y .  I know t h a t  t h e r e  a r e  s e v e r a l  r e g u l a t o r s  

h e r e  t o d a y ,  and  I hope  t h i s  is  no t  a s u r p r i s e  to t hem.  I d o n ' t  t h i n k  

as a p r o f e s s i o n  we a r e  g o i n g  to t a k e  t h e  r e s p o n s i b i l i t y  of  s i g n i n g  t h e  

a n n u a l  s t a t e m e n t  and  s a y i n g  t ha t  we g u a r a n t e e  t h a t  o u r  c o m p a n y  will 

n e v e r  be  i n s o l v e n t .  

My po in t  h e r e  is t h a t  we a r e  in  t h e  i n s u r a n c e  b u s i n e s s ,  w h i c h  is a i 

r i s k - t a k i n g . ' b u s i n e s s .  R i s k - t a k i n g  s i t u a t i o n s  a r e  t h o s e  in  wh ich  some 

win a n d  some lose .  I t ' s  c e r t a i n l y  no t  a c c e p t a b l e  fo r  i n s u r a n c e  

compan ie s  to fai l ,  b u t  i t ' s  a lso no t  a c c e p t a b l e  to be l i eve  t h a t  we ,  b y  

way  of  t h e  Va lua t ion  A c t u a r y ,  will c r e a t e  an  e n v i r o n m e n t  in  w h i c h  

i n s u r a n c e  compan ie s  c a n ' t  fai l .  We a r e  go ing  to e v a l u a t e  t h e  c h a n c e s  

of  i n s o l v e n c y  b y  t r y i n g  to q u a n t i f y  t h e  r i s k s  a n d  se t  u p  r e s e r v e s  

u n d e r  r e a s o n a b l e  a n d  p l aus ib l e  c i r c u m s t a n c e s .  I d o n ' t  t h i n k  t h a t  w h e n  

y o u  go b a c k  to y o u r  compan ies  a f t e r  t h i s  m e e t i n g  t h a t  y o u r  CEO o r  

y o u r  r e g u l a t o r s  a r e  go ing  to a s k  y o u  to  s i gn  a s t a t e m e n t  t h a t  

g u a r a n t e e s  t h a t  y o u r  c o m p a n y  will no t  become i n s o l v e n t .  

S t a t e m e n t  of  Opinion  

L e t ' s  look at  t he  s t a t e m e n t  of  o p i n i o n .  A f t e r  we do all t h i s  r i s k  

a n a l y s i s  a n d  q u a n t i f i c a t i o n  w o r k ,  w e ' r e  g o i n g  to be  a s k e d  to s ign  a 

s t a t e m e n t  of op in ion .  T h e r e  seem to b e  two l eve l s  b e i n g  d i s c u s s e d  

w h e n  i t  comes to t h e  v a r i o u s  op in ions  t h a t  we a r e  g o i n g  to h a v e  to 



s ign.  The first level  is r e s e r v e s .  Specif ical ly ,  r e s e r v e s  make good 

and  suff ic ient  p rovis ion  for  all f u t u r e  obl igat ions  on a bas is  suf f ic ien t  

to cove r  r easonab le  dev ia t ions  from e x p e c t e d  assumpt ions .  The key  

words  he re  are  r e s e r v e s  and  r easonab le .  The second level  is a l i t t le 

b r o a d e r .  Rese rve  plus  d e s i g n a t e d  s u r p l u s  makes good and  suff ic ient  

p rov i s ions  for  all f u t u r e  obl igat ions  on the  basis  suf f ic ient  to cover  

p laus ib le  devia t ions  from e x p e c t e d  assumpt ions .  The key  words  h e r e ,  
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obviously-, a re  r e s e r v e s ,  d e s i g n a t e d  s u r p l u s ,  and  p laus ib le .  

These  are  the two opinion s ta tements  tha t  seem to be coming out of 

Valuation A c t u a r y  concep t  d i scuss ions .  The u n k n o w n s  are  

" r e a s o n a b l e n e s s "  and "p l aus ib i l i t y . "  C u r r e n t  opinion is tha t  reasonable  

means the  p robab i l i ty  of the  r e s e r v e s  b e i n g  i nadequa t e  is less  than  

some p e r c e n t  g r e a t e r  t han  1~. The point  he r e  is tha t  weTre not  

g u a r a n t e e i n g  i n s o l v e n c y ,  bu t  weVre looking at a p robabi l i ty  of an even t  

h a p p e n i n g ,  tha t  e v e n t  be ing  i n s o l v e n c y ,  and weVre going to t r y  to 

make o u r  r e s e r v e s  suf f ic ien t  u n d e r  reasonable  c i r c u m s t a n c e s ,  howeve r  

de f ined .  Also, I th ink  tha t  p laus ib le  means tha t  the  p robab i l i ty  of the 

r e s e r v e s  and the  d e s i g n a t e d  s u r p l u s  be ing  i n a d e q u a t e  is less  than  1~. 

Since th is  is a much b r o a d e r  view of so lvency ,  it is ac tua l ly  the  

p robab i l i ty  of ru in  tha t  we a re  looking at .  We should  keep  that  

p robab i l i ty  down to less  than  1~ or  so, c e r t a in ly  much lower than  the 

p robab i l i ty  of i n so lvency  in the  more na r row view of r e s e r v e s  and 

r e a s o n a b l e n e s s .  
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some t e s t i ng  of 5% and also at I0%. I don ' t  know what the  r igh t  

number  is .  Maybe we as a pi '0fession are going to have  to pick a 

number .  Maybe the  r egu la to r s  are  going to have to tell us what i t  is.  

Elements  o f  C a s h  Flow 

I have jus t  s gt the s tage  for what the  Valuation Ac tua ry  concept  is all 

about ,  the  Asks  we ' re  facing and the  s ta tement  of opinion that  we ' re  
/ 

going to s ign.  The way we get t h e r e  is t h r o u g h  a cash flow analysis .  

We're going to be ta lk ing  about th is  type  of analysis  for the  remainder  

of the  sess ion.  

Essent ia l ly ,  i n su rance  (or  l iabi l i ty)  and asset  cash flows are p ro jec ted  

into the  fu tu re  u n d e r  var ious  i n t e r e s t  ra te  scenar ios .  This  is fair ly 

s t r a igh t fo rward .  Some of the  assumpt ions  used  in th is  projec t ion are 

dynamic - -  that  is ,  t h e y  va ry  based  on the  pa r t i cu la r  i n t e r e s t  ra te  

scenar io  which exis t s  at that  point  in the  pro jec t ion .  The two key  

i ssues  in these  cash flow pro jec t ions  that  are s ign i f ican t ly  d i f f e ren t  

from normal r e s e r v i n g  prac t ices  today are the  use of multiple scenar ios  

and the  use of dynamic assumpt ions .  Mr. Dicke will go into detail  on 

the subject  of multiple scenar ios .  Douglas C. Doll and Donna R. 

Claire will go into detail  on the  subjec t  of dynamic assumpt ions .  

F i rs t ,  I'll br ief ly  go t h rough  the  main e lements  of cash flow. The 

income components  of cash flow on the  l iabili ty s ide are premiums,  
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. . . .  ~ ,v~ ,  r~payments  ( if  tha t  e v e r  h a p p e n s )  and  policy loan i n t e r e s t .  

I tems tha t  go out a re  bene f i t  p a y m e n t s ,  s u r r e n d e r s ,  d i v i d e n d s ,  

commissions,  e x p e n s e s ,  t axes  and  policy loans .  In th is  ana lys i s  w e  

have  put  policy loan cash  flows on the  l iabi l i ty  side even  t h o u g h  that '~  

t echnica l ly  an asse t  on ou r  ba lance  shee t s .  Tha t ' s  because  the 

inves tmen t  people can ' t  i nves t  in policy loans - -  tha t  is ,  t h e y  don ' t  

control  them. I t ' s  someth ing  that  the  l iabi l i ty people need  to a d d r e s s ,  

so I thifik tha t  in most cash flow ana lyses  you  will see policy loan 
/ 

ac t iv i ty  hand led  as a l iabi l i ty i s sue .  Mr. Doll is going to talk about  

some~of the  funct iona l  r e l a t ionsh ips  tha t  exis t  on the l iabi l i ty  s ide .  

The income components  of cash  flow on the  asset  s ide are  r e g u l a r l y  

s chedu l ed  bond matur i t i e s ,  mor tgage  pr inc ip le  and  i n t e r e s t  paymen t s ,  

coupons ,  cal ls ,  p r e p a y m e n t s ,  s tock d i v i d e n d s ,  real  e s t a t e ,  r en t a l  

income,  l iquida t ions  and b o r r o w e d  money.  The outgo components  are  

r epaymen t  of bo r rowed  money and capi tal  losses .  

CASH FLOW ANALYSIS FOR VALUATION 

MR. ARNOLD A. DICKE: As Mr. Jacobs  has  said,  the  goal of this  

p r e s e n t a t i o n  is to review in deta i l  the  p roces s  of va lua t ion  u s i n g  

methods  of cash flow ana lys i s  and  scenar io  t e s t i n g .  The p roces s  of 

va lua t ion  r e q u i r e s  the  a c t u a r y  to obta in  and v e r i f y  informat ion about  

the  s t a tus  of a s se t s  and l iabi l i t ies ,  and to make assumpt ions  as to t h e i r  

f u t u r e  deve lopment .  In cash  flow ana lys i s  the assumpt ion  choices  are 

more complicated than  in the  t r ad i t iona l  app roach .  

10 



The a c t u a r y  must se lect :  scenar io  se t ,  lapse func t ions ,  p r e p a y m e n t  

func t ions  and the r e inves tmen t  func t ion .  

The cash flow approach  also r e q u i r e s  a s t u d y  of ex i s t ing  a s se t s ,  in 

force ,  and so on. The information on a s se t s ,  in p a r t i c u l a r ,  is more 

ex t ens ive  than  for t rad i t iona l  valuat ion methods .  

f 

In pas t  Vai~ation Ac tua ry  Symposia,  the s p e a k e r s  gave only shor t  

discussions-  of the detai ls  of these  p r o c e s s e s  because  of time 

l imitat ions.  We have dec ided  to take  the time to d i s c u s s '  assumpt ion  

s e t t i ng  and data  g a t h e r i n g  in detai l .  F u r t h e r m o r e ,  we have  dec ided  to 

be expl ic i t .  We will wri te  down the  exact  func t ions  and o t h e r  

assumpt ions  that  we have  used  and p rov ide  you with complete l i s t ings  

of da ta .  We have  t r i ed  to supp ly  enough  informat ion to enable  you to 

r e p r o d u c e  our  r e s u l t s .  
4, 

This  approach  has bene f i t s ,  bu t  also some potent ia l  d r a w b a c k s .  Since 

we are  t r y i n g  to be t h o r o u g h ,  some of you  may f ind ce r t a in  sect ions  

e l emen ta ry .  On the  o t h e r  hand ,  we have  a t tempted  to review c u r r e n t  

r e s e a r c h  a reas ,  and these  may be t ough  going for b e g i n n e r s .  We hope 

the  mix will be sa t i s f ac to ry .  
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D e f i n i t i o n s  

S c e n a r i o  t e s t i n g  may  be  u s e d  to s t u d y  v a r i o u s  r i s k s  a b o v e  a n d  b e y o n d  

t h e  i n t e r e s t  r a t e  r i s k .  F o r  e x a m p l e ,  J o s e p h  J .  B u f f  h a s  r e c e n t l y  

l o o k e d  at  C - I  r i s k  u s i n g  t h i s  m e t h o d .  T h e  m e t h o d  is u s e f u l  w h e n e v e r  

e l e m e n t s  of  t h e  c a s h  flow v a r y  in  r e s p o n s e  to  e n v i r o n m e n t a l  f a c t o r s  

w h i c h  ~the s c e n a r i o s  may  s i m u l a t e .  N e v e r t h e l e s s ,  I will d i s c u s s  o n l y  

t h e  :C-3 r i s k .  

T h e  e n v i r o n m e n t a l  f a c t o r s  o f  c o n c e r n  in  C-3  r i s k  a r e  t h e  r i s k - f r e e  

i n t e r e s t  r a t e s  at  w h i c h  m o n e y  can  b e  i n v e s t e d .  An  i n t e r e s t - r a t e  

s c e n a r i o  is  p r o p e r l y  d e f i n e d  as  a s e q u e n c e  of  y i e l d  c u r v e s .  A y i e l d  

c u r v e ,  in  t u r n ,  may  be  d e f i n e d  as  a f u n c t i o n  s h o w i n g  t h e  r e l a t i o n s h i p  

o f  y i e l d  to  d u r a t i o n  at  some p o i n t  in  t ime .  

S l ide  1 s h o w s  two y i e l d  c u r v e s ,  p l o t t i n g  y i e l d  v e r s u s  d u r a t i o n .  F o r  

t h e  l o w e r  c u r v e ,  t h e  s h o r t e s t  d u r a t i o n  bi l l  r a t e  is  a r o u n d  6%, whi le  t h e  

1 0 - y e a r  b o n d  r a t e  is  a b o u t  10%. S u c h  a c u r v e  is  ca l l ed  n o r m a l ,  in  

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

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

I n v e r t e d  y i e l d  c u r v e s  a r e  a c t u a l l y  e x p e r i e n c e d  - -  in  f a c t ,  a l e n g t h y  

p e r i o d  o f  i n v e r s i o n  o c c u r r e d  in 1981. 
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. o,~,,~,r~o Is a s e q u e n c e  of  y i e ld  c u r v e s ,  one  f o r  e a c h  p e r i o d  e n d  in  

t h e  f u t u r e .  A s u b s c r i p t  is  u s e d  to te l l  w h i c h  p e r i o d  a g i v e n  c u r v e  

r e l a t e s  to .  T h u s  Y0 r e p r e s e n t s  t h e  in i t i a l  c u r v e .  S l ide  2 s h o w s  t h e  

f i r s t  4 y i e l d  c u r v e s  of  a s c e n a r i o .  At t ime 0, t h e  9 0 - d a y  r a t e  is  5~ 

whi le  t h e  1 0 - y e a r  r a t e  is  8%. T h u s ,  Y0 (¼) = 5% a n d  Y0 (10) = 8%. 

As we move  f rom t ime 0 to  t ime 1, i n t e r e s t  r a t e s  i n c r e a s e  fo r  all 

d u r a t i o n s .  Note  t h a t  Y2 is a f l a t  y i e l d  c u r v e  - -  t h a t  i s ,  i t  h a s  t h e  

same  y i e l d  fo r  all d u r a t i o n s  - -  n a m e l y ,  9%. T h e  y i e ld  c u r v e  at t ime 3, 
. /  

Y3' is  i n v e r t e d .  

To  s u m m a r i z e :  A y i e l d  c u r v e  is a s e q u e n c e  of  i n t e r e s t  r a t e s .  A 

s c e n a r i o  is  a s e q u e n c e  of  y i e ld  c u r v e s .  A s c e n a r i o  s e t  is  a s e q u e n c e  

o f  s c e n a r i o s .  ( I f  we n e e d  t o ,  we will i n d e x  t h e  s c e n a r i o  wi th  a 

s u p e r s c r i p t .  ) 

D o i n g  c a s h  flow a n a l y s i s  r e q u i r e s  c h o o s i n g  a s c e n a r i o  s e t .  T h i s  can  

b e  d o n e  in  s e v e r a l  w a y s .  One  a p p r o a c h  is  a r b i t r a r i l y  to  s e l e c t  a s e t  

o f  s c e n a r i o s  t h a t  seem to  c o v e r  t h e  p o s s i b i l i t i e s .  New Y o r k  s t a t e  ha s  

fo l lowed  t h i s  a p p r o a c h  in  s u g g e s t i n g  c e r t a i n  s c e n a r i o s  in  

R e g u l a t i o n  126. H o w e v e r ,  t h e r e  a r e  d r a w b a c k s :  

O T h e  n u m b e r  o f  p o s s i b l e  s c e n a r i o s  is  u n l i m i t e d ,  so  no  s i n g l e  

s c e n a r i o  is  l i ke ly  to  o c c u r  in  r ea l  l i f e .  

O T h e r e  is  no  u n i q u e  way  to  make  a p r o b a b i l i t y  s t a t e m e n t  a b o u t  t h e  

o u t c o m e  o f  t h e  t e s t i n g .  
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Apar t  from scena r io  se t s  s u g g e s t e d  or  mandated  by  r egu la t ion ,  

ac tua r i e s  a re  p r o b a b l y  well adv i sed  to use  an app roach  tha t  a t tempts  

to c a p t u r e  s ta t i s t ica l  meaning.  Two methods are  in h e a v y  use  today:  

the  t r ans i t i on  p robab i l i ty  app roach ;  and  the  succes s ive  ra t ios  model. 

T rans i t ion  Probabi l i ty  Approach  

t" 

The t r ans i t i on  p robab i l i ty  app roach  beg ins  by  de f in ing  a u n i v e r s e  of 
/ 

s t a n d a r d  yield c u r v e s .  Obvious ly ,  it is impossible to r e p r e s e n t  all 

poss ibi l i t ies .  However ,  one can a t tempt  to cove r  va r ious  i n t e r e s t  ra te  

levels  and va r ious  shapes  of the  c u r v e .  To implement th is  method,  

one a c t u a r y  s tud i ed  10-year  T - b o n d  r a t e s  and  set  up the  y ie ld  c u r v e  

u n i v e r s e  to re f lec t  the  re la t ive  o c c u r r e n c e  of these  r a t e s  in last  

10 y e a r s .  He t h e n  looked at the  f r e q u e n c y  with which va r ious  1 -yea r  

T-Bill  r a t e s  o c c u r r e d  t o g e t h e r  with each of his 10-yea r  bond  r a t e s .  

In this  way,  he p i cked  a small n u m b e r  of y ie ld  c u r v e s  with same 

long- te rm bu t  d i f f e r en t  s h o r t - t e r m  r a t e s .  In t e rmed ia t e  r a t e s  were  set  

b y  f i t t ing  an exponen t i a l  c u r v e .  This  is only one a p p r o a c h ,  of 

cou r se ,  and many consu l t an t s  of fer  u n i v e r s e s  of c u r v e s  t o g e t h e r  with 

h is tor ica l  or  o t h e r  va l ida t ions .  

Given the  set  of s t a n d a r d  yield c u r v e s ,  the  next  s tep is to def ine a 

matr ix of t r ans i t i on  p robab i l i t i e s .  Let Pij be the  p robab i l i ty  of 

c u r v e  cj following c u r v e  c i.  Obvious ly ,  the  p robab i l i ty  tha t  some 

c u r v e  cj will follow c i must be one:  
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T h e  t r a n s i t i o n  p r o b a b i l i t i e s  a r e  

i n v e s t m e n t  o f f i ce r s  in  t h e  c o m p a n y .  

p r e d i c t i n g  i n t e r e s t  r a t e  f u t u r e s .  

o f t e n  se t  in  c o n s u l t a t i o n  wi th  

Note t h a t  t h i s  is not  a c a se  of  

In f a c t ,  most  of  t h e  t ime ,  

p r o b a b i l i t i e s  of e q u a l  and  oppos i t e  moves  a r e  se t  e q u a l .  T h e r e  may be  

e v e n  more c o n s t r a i n t s  on Pij" One  school  of  t h o u g h t  i n s i s t s  t h a t  

o p p o r t u n i t i e s  for  r i s k - f r e e  p ro f i t  ( k n o w n  as a r b i t r a g e )  s h o u l d  no t  be 

poss ib le  i f  Pij is to r e p r e s e n t  t h e  rea l  wor ld .  O t h e r s  s a y  t h i s  

c o n s t r a i n t  is  ~too s t r o n g .  

Once  the  t r a n s i t i o n  ma t r ix  is s e t ,  t h e  s t a n d a r d  y i e l d  c u r v e  most  l ike  

c u r r e n t  a c tua l  r a t e s ,  c 0, can  be  c h o s e n ,  a n d  Monte Car lo  s imula t ion  

u s e d  to p i ck  t h e  f u t u r e  y i e ld  c u r v e s ,  one  p e r i o d  at a t ime.  Th i s  

p r o c e s s  is c o n t i n u e d  un t i l  an  e n t i r e  s c e n a r i o  is d e f i n e d .  

The  s imula t ion  is t h e n  r e r u n  ( s t a r t i n g  with  c O aga in  and  u s i n g  t h e  

same t r a n s i t i o n  m a t r i x ) .  Ul t imate ly ,  40 to 50 s c e n a r i o s  a r e  c h o s e n .  

A no te  fo r  small compan ie s :  N o t h i n g  in  t he  p r o c e s s  of  d e t e r m i n i n g  t h e  

s c e n a r i o  se t  is  c o m p a n y - s p e c i f i c .  T h u s  a small c o m p a n y  can  " h i t c h  a 

r i d e "  on a n o t h e r  c o m p a n y ' s  work  if  t h e  c o n s u l t a n t  is  a l lowed to s h a r e  a 

p r e v i o u s l y  d e t e r m i n e d  s c e n a r i o  s e t .  A new s c e n a r i o  se t  will be  

n e e d e d ,  h o w e v e r ,  w h e n e v e r  m a r k e t  . cond i t ions  r e p r e s e n t e d  b y  t h e  

in i t ia l  c u r v e  c h a n g e .  
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S u c c e s s i v e  R a t i o s  M o d e l  

N e x t  we t u r n  to  t h e  o t h e r  commonly  u s e d  a p p r o a c h :  

mode l  o f  t h e  r a t i o s  o f  s u c c e s s i v e  i n t e r e s t  

Yl  . . . .  Yn '  " ' "  b e  s e q u e n c e  of  h i s t o r i c a l  i n t e r e s t  r a t e s .  

A s t o c h a s '  

r a t e s .  Let  

I .  F i r s t  t h e  r a t i o s  Y n + i / Y n  a r e  c a l c u l a t e d  fo r  t h e  l a s t  10 y e a r s ,  

fo r  e x a m p l e ,  f o r  one  l o n g  a n d  one  s h o r t  d u r a t i o n .  

. A d i s t r i b u t i o n  f u n c t i o n  is  d e t e r m i n e d  w h i c h  m o d e l s  t h e  

f r e q u e n c y  wi th  w h i c h  v a l u e s  o f  t h e  r a t i o  a p p e a r .  

. C o r r e l a t i o n s  b e t w e e n  t h e  l o n g  a n d  s h o r t  r a t e s  a r e  a l so  

s t u d i e d  h i s t o r i c a l l y .  A b i v a r i a t e  d i s t r i b u t i o n  wi th  t h e  p r o p e r  

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

. S i m u l a t i o n  in  t h e n  p e r f o r m e d  on t h e  b i v a r i a t e  d i s t r i b u t i o n  to  

g e t  N p a i r s  o f  r a t e s  f o r  e a c h  s c e n a r i o .  

Work d o n e  b y  t h e  M o r g a n  S t a n l e y  g r o u p  s h o w e d  t h a t  a l og  n o r m a l  

d i s t r i b u t i o n  c o u l d  be  f i t  to  t h e  h i s t o r i c a l  i n t e r e s t  r a t e s  s u c c e s s o r - r a t i o  

c u r v e  - -  t h a t  i s ,  

l ° g  e ( Y n + l / Y n )  
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is normally d i s t r i b u t e d  - -  tha t  i s ,  x is normally d i s t r i b u t e d ,  where  

X 
e Yn = Yn+l 

The data  shown in Slide 3 r e p r e s e n t s  log e (Yn+l /Yn) .  While the  

d i s t r ibu t ion  is not p r ec i s e ly  normal ,  it  is close e n o u g h  to jus t i fy  this  

s implifying assumpt ion .  His tor ical ly  the  mean was about  .006 and the 

s t a n d a r d  devia t ion,  .169. 
. J  

Some real  life pa rame te r s  tha t  a d e q u a t e l y  re f lec t  the  Morgan S tan ley  

work are  shown in Slide 4. Simulation was done u s i n g  a b iva r i a t e  

normal d i s t r ibu t ion  with these  p a r a m e t e r s .  Two random number s  are  

u sed .  The f i rs t  is u sed  with a simple normal d i s t r i bu t ion  to choose a 

value for  one pa r t i cu l a r  r a t e ,  in th is  ease the  90-day ra t e .  To get  

the  10-year  r a t e ,  a mean and va r i ance  are  f i r s t  c a l c u l a t e d  from the  

formula in Slide 4. Note tha t  th is  formula invo lves  both  means ,  both 

s t a n d a r d  dev ia t ions ,  and  the  cor re la t ion  coeff ic ient .  

Final ly,  o the r  ra tes  may be set  by  in t e rpo la t ion .  

formula is shown in Slide 4. 

One in te rpo la t ion  
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Slide 3 

HISTORICAL 90-DAY TREASURIES 

26 MEAN .006 
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Slide 4 

POSSIBLE P A R A M E T E R S  

90-Day T-Bills 

lO-Year T-Bonds 

Correlation Coefficient 

Inlmpolation: 

184Boclltl Rate 

Mean 0 
S.D. .16 

Mean 0 
S.D. .08 

.7 

--- ao.oay ~ (lo.-Year- 9o,.0~) 
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T h r e e  s c e n a r i o s  s imulated  u s i n g  the  b ivar ia t e  log-normal  d i s t r i b u t i o n  

are s h o w n  in Sl ide 5. 

Sl ide 5 

GENERATION OF SHORT AND LONG TERM INTEREST RATES 

FROM BIVARIATE NORMAL DISTRIBUTION 

/ 

Ux=0,  :Tx= .16 ,  Uy=0,  T y = . 0 8 ,  p= .70  

STAR~ING POINT: TREASURY RATES,  4th QUARTER, 1985 

SCENARIO i SCENARIO 2 SCENARIO 3 

YEAR 90 DAY i0 YEAR YEAR 90 DAY I0 YEAR YEAR 90 DAY I0 YEAR 

RATE RATE RATE RATE RATE RATE 

1 0,0717 0.1008 1 0.0717 0,1008 1 0,0717 0.1008 

2 0.0526 0.0936 2 0.0795 0.1048 2 0.0783 0.1035 

3 0.0586 0.1042 3 0.1033 0.1315 • 3 0.0686 0.0926 

4 0.0687 0.1006 4 0.0982 0.1264 4 0.0721 0.1014 

5 0.0811 0.1125 5 0.0762 0.1192 5 0.0846 0.0983 

6 0.0628 0.1067 6 0.0914 0.1321 6 0.0860 0.1088 

7 0,0752 0.1160 7 0.0817 0.1192 7 0.0802 0.1088 

8 0.0792 0.1200 8 0.0787 0.1106 8 0.1188 0.1103 

9 0,0649 0.1108 9 0.0971 0.1317 9 0.0913 0.1008 

i0 0.0567 0.1036 i0 0.0917 0.1277 I0 0.0986 0,1002 

Ii 0.067A 0.1093 ii 0.0921 0.1268 Ii 0.1119 0.1128 

x, y are random variables: 

f I x , ) ' )  = e 
al t - p  2 ) x J - 2p L Tx ] Ty * t Ty ] 

£w Tx Ty 

90-day r a t e :  

iO-year rate: 

it 

Jt 

it+ i = itex 

Jr÷ i = Jt ey 
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FUNCTIONAL RELATIONSHIP: THE LIABILITY SIDE 

MR. DOUGLAS C. DOLL: We're going to ta lk a l i t t le more about  

scenar ios  when we show some of the  r e su l t s  tha t  we get  l a t e r  from 

tes t ing  40 scena r ios .  We'll also have  more d i scuss ion  about  the  

s ignif icance of the  number  40, a l though  one v e r y  impor tan t  r ea son  for  

us ing  40 or  50 scenar ios  is tha t  i f  y o u ' r e  going to show r e su l t s  for  
i 

y o u r  s cena r io s ,  one line p e r  r e s u l t s ,  you can get  40 or  50 scenar io  

r e su l t s  on a s ingle  piece of paper !  

Mr. Dicke jus t  showed you t h r e e  s cena r io s .  Looking at his  r a t e s  ( i t ' s  

the f i r s t  time I 'd  seem them) it s t r u c k  me tha t  those  a re  t h r e e  p r e t t y  

bor ing  scenar ios  compared to the  k i n d s  of scenar ios  tha t  you  p e r h a p s  

have c r ea t ed  manually to t e s t .  One t h i n g  we 've  found  when t e s t i n g  

s tochas t ica l ly  g e n e r a t e d  scenar ios  is tha t  you sometimes get  qu i te  a few 

bor ing  scenar ios  and only a few exc i t i ng  ones .  Ano the r  t h i n g  to note  

is tha t  we found tha t  the  most ex t reme  scenar ios  don ' t  n e c e s s a r i l y  give 

you the  most ex t reme r e s u l t s .  Tha t ' s  someth ing  tha t  you  def in i t e ly  

want to keep  in mind when you do scenar io  t e s t i n g .  A scenar io  tha t  

looks qu i te  ex t reme as far  as what the  i n t e r e s t  r a t e s  are  going to do 

in the  f u t u r e  may not give you the  most ex t reme r e s u l t s .  Sometimes 

i t ' s  those  "bor ing"  scenar ios  in which the  r a t e s  a re  d r i f t i n g  up and 

down tha t  give you the  worst  r e s u l t s .  

The topic tha t  I'm going to cover  is cal led funct iona l  r e l a t i onsh ips .  

When we were  p u t t i n g  this  p rogram t o g e t h e r ,  we t h o u g h t  we would go 
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out  and  g a t h e r  a lot of e x p e r i e n c e  from companies ,  so tha t  d u r i n g  this  

sess ion we could tell you  what assumpt ions  would be reasonab le  to u s e  

when pe r fo rming  scenar io  t e s t i n g .  However ,  I r an  into two problems 

when g a t h e r i n g  th is  e x p e r i e n c e .  F i r s t ,  is t ha t ,  when I told people I 

was going to talk about  func t iona l  r e l a t ionsh ips  in Dallas,  t h e y  though t  

I was going to ta lk about  a ce r t a in  pr ime time TV soap opera .  

Second ,  the  e x p e r i e n c e  simply does not ex is t .  T h e r e ' s  a l i t t le bit  of 
/ 

e x p e r i e n c e  out t h e r e ,  bu t  not v e r y  much and not enough  to enable  us 

to s t and  he re  and say:  "These  are  the  assumpt ions  you should  u s e  

for  func t iona l  r e la t ionsh ips  in do ing  scenar io  t e s t i n g . "  

In p r i o r  symposia ,  th is  sect ion was not called "Funct iona l  

Re la t i onsh ips . "  It was cal led " S e t t i n g  Assumpt ions . "  Ac tuar ies  are  

qu i te  good at choos ing  as sumpt ions .  Here are  t h r e e  t r i ed  and t r ue  

methods  of choos ing  as sumpt ions .  The f i r s t  is the  da r t  boa rd  method.  

Tha t ' s  ac tual ly  not a bad  method,  a l though  i t ' s  somewhat c r u d e .  Many 

ac tua r i e s  use  this  method in the  ea r ly  s tages  of doing scenar io  t e s t i ng  

un t i l  t hey  get familiar with the  e f fec t s  of assumpt ion r e s u l t s .  Once 

t h e y  get  familiar with what assumpt ions  will give what k ind  of r e s u l t s ,  

t hen  t h e y  can dec ide  what r e s u l t s  t hey  want ,  and solve for  the 

assumpt ions  tha t  will give them those  r e s u l t s .  

The  second method is the  Xerox or  copy ing  app roach .  We also can 

call th is  "let someone else to the  w o r k , "  or  " le t ' s  use  what someone 

else has  got ten  away wi th . "  This  method might invo lve ,  for  example,  

copy ing  the  assumpt ions  tha t  some o t h e r  company has  a l r eady  used  for  
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a successful New York Regulation 126 filing. It might involve copying 

~he assumptions that were used in a case study in a symposium such 

as this, although I wouldn't suggest that for the assumptions that we 

will show you today. The copying approach is not necessarily bad if 

some judgment is used when you copy the assumptions. 

Many of you  ~re familiar with Delphi s tud ies  as a t e c h n i q u e  of ge t t i ng  

an answer  or  a p r ed i c t i on  in an u n c e r t a i n  e n v i r o n m e n t .  The Delphi 

method involves  a sk ing  e x p e r t s  t h e i r  opinions .  You t hen  go back and 

show them the  opinions of o t h e r  e x p e r t s  and  then  give them a chance  

to change  the i r  minds.  The t h i r d  method we may c o n s i d e r  is similar to 

the Delphi t e c h n i q u e .  The Valuation Ac tua r i e s  in th is  room are  

cons idered  e x p e r t s ,  and  we ask  t h e i r  opinions as to what assumpt ions  

should be u sed .  We can f ind out  what assumpt ions  a re  u sed  in case 

s tudies  in New York Regula t ion  126 f i l ings and  so fo r t h .  Final ly ,  we 

may then  r eapp ly  ou r  judgment  as to the  ra t iona l i ty  of t h e s e .  This 

way we get  what I'm going to call the  t h i r d  method of choos ing  

assumptions  - -  ru les  of thumb.  

Today,  I don ' t  have  the  facts  and f i g u r e s  as to what  expe r i ence  has 

been on many of the  funct iona l  r e l a t ionsh ips  n e e d e d  for  cash flow 

tes t ing .  T h e r e f o r e ,  I'm going to talk i n s t ead  about  u s ing  judgment  to 

set the assumpt ions  for  these  funct iona l  r e l a t i onsh ips .  A few y e a r s  

from now, when the  Valuation A c t u a r y  r e q u i r e m e n t s  become 

es tab l i shed ,  we will have  a number  of ru les  of thumb tha t  might be 

acceptable. 
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The key elements to be considered w h e n  choosing functional 

relationships can be summed up as: relationships, consistency, and 

validation. Since these are interrelated assumptions, one assumpf 

will affect others. It is important for all the assumptions to be 

consistent, to hang together. I'll give some examples of this when 

describing some particular assumptions. 

The wbrd validation could have two meanings. First, the assumptions 

shoSld validate reasonably to whatever experience is available. 

Second, the results obtained from a set of assumptions should validate 

reasonable results. For example, if a projection shows unreasonably 

high or low profits for a scenario (especially, high profits!) you 

should examine the assumptions to see if they make sense for that 

scenario. Jt may be that some modification is in order. 

The Market Rate Assumption 

The mos t  important functional relationship in the kinds of 

asset/liability projections that most persons have been performing is 

the relationship between credited rates, market rates, and (when 

credit and market "are different) the lapse rates. I want to spend 

most of this presentation talking about these three assumptions, and 

then briefly talk about a few other functional assumptions. 

The market rate has been defined as the rate the policyholder can get 

by lapsing the policy and buying a comparable new policy. It doesn't 
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always  have  to be the  ra te  assoc ia ted  with a new i n s u r a n c e  policy 

ra te .  For example,  in the  late 1970s, the  market  ra te  tha t  a f fec ted  

policy loans was not the  d iv idend  scales or  policy loan ra tes  of o t h e r  

policies,  bu t  the  i n t e r e s t  r a tes  of n o n - i n s u r a n c e  f inancial  veh ic le s .  

General ly ,  howeve r ,  the  market  ra te  wiil be the  ra te  tha t  compet ing  

companies are  o f fe r ing  on similar p r o d u c t s .  In some fashion ,  th is  will 

be a function'  of what the  compet ing  companies can e a r n  on t h e i r  

investments. ,  and thus  will be a func t ion  of the  scenar io  i n t e r e s t  r a t e .  
4 "  

When choos ing  a def ini t ion of marke t  r a t e ,  keep  in mind what the  

market  ra te  is to be used  for .  If  you i n t end  to set  y o u r  c r e d i t e d  ra te  

equal to the market  r a t e ,  the  market  r a te  def ini t ion for  p ro jec t ion  

pu rposes  should  match the  def ini t ion for the  way you  i n t e n d  to c r e d i t .  

For example,  if  y o u r  c u r r e n t  c r e d i t e d  ra te  is in the  top 10% of 

compet i tors ,  you should  not p ro jec t  fo rward  at a median  compet i tor  

r a te ,  un less  you have  such  f u t u r e  in t en t ions  (and if  you allow for  the  

possible lapses  and  o the r  e f fec t s  tha t  might o c c u r  with a change  in 

s t r a t e g y ) .  

When you per form y o u r  p ro jec t ions ,  you may f ind tha t  in some cases  

the  r e su l t s  a re  v e r y  sens i t ive  to the  market  ra te  def ini t ion and  

sometimes not .  Usual ly ,  a c r e d i t - t h e - m a r k e t - r a t e  s t r a t e g y  is v e r y  

sens i t ive  to the  def ini t ion of market  r a t e .  A c r e d i t i n g  s t r a t e g y  

i n d e p e n d e n t  of market  may be less  sens i t ive  to the  market  r a te  

assumpt ion ,  d e p e n d i n g  on the  lapse ra te  func t ion .  
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As I ment ioned  ea r l i e r ,  the  market  r a t e  gene ra l ly  is based  upon 

compet ing  similar p r o d u c t s ,  and ,  s ince we assume tha t  the competi t ion 

is ra t iona l ,  the  market  ra te  gene ra l l y  is a funct ion  of the competitol 

e a r n e d  r a t e ,  which is a func t ion  of the  scenar io  r a t e .  The 

re la t ionsh ip  be tween  e a r n e d  r a t e d  and market  ra te  may not be ra t ional ,  

bu t  t h e r e  is a re la t ionsh ip .  

Whenr~ehoosing the  market  r a t e  assumpt ion ,  the  obvious  f i rs t  s tep is to 

eho0se one tha t  r e f l ec t s  the  c u r r e n t  market  s i tua t ion .  However ,  don ' t  

g ive  too much weight  to t oday ' s  s i tua t ion .  The market  does not always 

reac t  as qu ick ly  as scenar io  r a t e s  do. Your pro jec t ions  are  run  for  

many y e a r s  - -  tha t  is ,  the  assumpt ion  should  be one that  makes sense  

for  the  long  te rm.  T h e r e f o r e ,  it makes sense  to pick an assumpt ion  

tha t  is cons i s t en t  with r e su l t s  in the  h i s tor ica l  pas t .  Looking fo rward ,  

t h o u g h ,  common sense  should  be appl ied .  Assume tha t ,  in the- 

h i s to r ica l  pa s t ,  t h e r e  was l i t t le  competi t ion for  a g iven p r o d u c t ,  ana  

most companies  t r i ed  to ea rn  a 250 basis  point  s p r e a d .  Now, t h e r e  are  

more companies  in the  marke tp lace  and the  a v e r a g e  p r i c i ng  assumption 

is 100-150 basis  po in ts .  In this  case ,  the  market  ra te  assumpt ion  

should  re f l ec t  the  an t i c ipa ted  na r row  s p r e a d .  

Typica l  market  r a te  assumpt ions  are  based  on a c u r r e n t  i n t e r e s t  r a te  

a n d ,  sometimes,  a rol l ing a v e r a g e  i n t e r e s t  r a t e .  The rol l ing ave rage  

would re f lec t  tha t  companies  may be c r e d i t i n g  i n t e r e s t  based  on the i r  

portfol io  r a t e .  A rol l ing a v e r a g e  for  a shor t  per iod  might also ref lec t  

a n a t u r a l  i ne r t i a  in companies r e d u c i n g  r a t e s .  A common assumpt ion ,  
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seemingly conse rva t ive ,  is that  the  market  ra te  will be the  h i g h e r  of a 

cu r ren t  i n t e re s t  rate  or  a rol l ing ave rage  ra te .  

Slide 6 is a g raph  p lo t t ing  a Single Premium Defe r r ed  Annu i ty  (SPDA) 

competition ra te  against  the  ef fec t ive  y ie ld  of a 5 -yea r  T r e a s u r y  b o n d .  

The SPDA rates  were chosen from Bes t ' s  Ret i rement  Income Guide,  and 

were available at 2 time points  pe r  yea r .  A number  of comments 

should be made about this  g raph  before  you draw conclusions  from i t .  

1. I used a r e p r e s e n t a t i v e  group of what I t hough t  were 

competitive companies.  Depend ing  upon your  marke t ,  a d i f f e r en t  

group of companies may be more appropr ia te .  

2. The T r e a s u r y  ra tes  are po in t - in - t ime .  Since T r e a s u r y  ra tes  

can f luctuate  grea t ly  month to month,  it may have b e e n  b e t t e r  to look 

at a few months '  ave rage .  
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The graph  shows that  the  SPDA ra tes  have  followed the  5 -year  

Treasu ry  ra tes  reasonab ly  well d u r i n g  the  f i rs t  few yea r s .  The re  

does seem to be a deficit  at the  end  of 1986, but  much of that  deficit  

cu r ren t ly  is gone.  

Slide 7 plots the 5-year Treasury rate against the median credited rate 

of a large gro"up of universal life policies. Unlike the previous graph, 
/ 

we included information through July 1987. The "5-year 36-ruth" line 

is the 36-month rolling average of 5-year Treasury bond rates. The 

average credited rate appears to be tracking reasonably well at 

100 basis points less than the 36-month rolling average. If interest 

rates continue to rise, it will be interesting to observe the way the 

credited rates track against the 5-year actual rate. 

For the  case s t udy ,  we igno red  the  g raphs  you just  saw, and used  the  

following. The case s t udy  market  ra te  is the  l a rge r  of 1 -year  

T reasu ry  rate  or the  5 -year  rol l ing average  of 5 -yea r  T r e a s u r y  r a t e s .  

This gave us a fair ly h igh  c r ed i t ed  ra te  at December  31, 1986 of 

9.64%, which had the  nice charac te r i s t i c  of not  be ing  too far  out of 

line with our  ave rage  c red i t ed  ra te  of 10.29%. Keep in mind that  the  

purpose  of the  case s t u d y  is not to show which assumpt ions  

necessar i ly  are  appropr i a t e ,  bu t  to demons t ra t e  how a cash flow 

analysis  might be pe r fo rmed .  
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Slide 7 
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~t, edited Rate Strategy 

~The next i t em to  be  d i s c u s s e d  is  t h e  c r e d i t e d  r a t e .  I p r e f e r  to  t h i n k  

of t h i s  no t  as  as  a s s u m p t i o n ,  b u t  as  a s t r a t e g y .  T h e  i n s u r a n c e  

c o m p a n y  h a s  t h e  p o w e r  to  d e c i d e  w h e t h e r  i t s  c r e d i t i n g  s t r a t e g y  

m a t c h e s  w h a t  is  in  t h e  c a s h  flow p r o j e c t i o n .  T h e r e  a r e  n u m e r o u s  
~r 

s t r a t e g i e s  t h a t  cou ld  be  u s e d .  S t a n l e y  B.  T u l i n  l i s t s  e i g h t  c l a s s e s  o f  

c r e d i t i n g  s t r a t e g i e s  in  h i s  c h a p t e r  in  t h e  V a l u a t i o n  A c t u a r y  H a n d b o o k .  

All t h e  s t r a t e g i e s  k e y  o f f  o f  one  o r  more  o f  t h r e e  r a t e s .  

"'~ 1. F i x e d  r a t e  - -  T h i s  c o u l d  b e  t h e  in i t i a l  g u a r a n t e e d  r a t e ,  a 

ba i l ou t  r a t e ,  o r  t h e  min imum g u a r a n t e e d  r a t e .  

' 2. E a r n e d  r a t e  l e s s  a s p r e a d  - -  T h i s  may  a p p e a r  s e l f - e v i d e n t ,  

b u t  can  be  t r i c k y  w h e n  t r y i n g  to t i e  d o w n  t h e  p r e c i s e  r a t e .  I t  d o e s  

no t  n e c e s s a r i l y  m a t c h  t h e  o v e r a l l  e a r n i n g s  r a t e ,  as  I will e x p l a i n  w h e n  

I t a lk  a b o u t  new m o n e y  c r e d i t i n g  s t r a t e g i e s .  

3. Marke t  r a t e  - -  T h i s  is  t h e  m a r k e t  r a t e  we j u s t  d e s c r i b e d .  

In  t h e  r ea l  w o r l d ,  we see  c o m b i n a t i o n s  o f  t h e  t h r e e  a f o r e m e n t i o n e d  

r a t e s .  C o m p a n i e s  a t t e m p t  to  c r e d i t  b o t h  t h e  e a r n e d  r a t e  a n d  t h e  

m a r k e t  r a t e ,  a n d  e n d  u p  w i th  a h y b r i d .  T h e  p r e s e n c e  of  a s u r r e n d e r  

c h a r g e  may  c o m p l i c a t e  m a t t e r s  f u r t h e r ,  s i n c e  i t  is  s o m e w h a t  more  s a f e  

to  l o w e r  t h e  c r e d i t e d  r a t e  i f  a s u r r e n d e r  c h a r g e  i s  p r e s e n t .  
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In  t h e  c a s e  s t u d y ;  t h e  c u r r e n t  c r e d i t e d  r a t e  i s  t h e  e a r n e d  r a t e  l e s s  a 

1.5% s p r e a d  ( a f t e r  p r o v i s i o n s  fo r  d e f a u l t s  a n d  i n v e s t m e n t  e x p e n s e s ) .  

Reca l l  t h a t  t h i s  c r e d i t e d  r a t e  is  .65% a b o v e  o u r  d e f i n e d  m a r k e t  r a t e  

o f  D e c e m b e r  31, 1986. As  a s e n s i t i v i t y  t e s t ,  we d i d  a p r o j e c t i o n  

a s s u m i n g  t h a t  we c r e d i t e d  t h e  m a r k e t  r a t e .  T h e  r e s u l t s  may  s u r p r i s e  

y o u .  

One  f e a t u r e  to  c o n s i d e r  on  a c r e d i t e d  r a t e  s t r a t e g y  m i g h t  be  to  
o~ 

i n c r e a s e  t h e  s p r e a d  f o r  h i g h e r  i n t e r e s t  r a t e s  - -  t h a t  i s ,  l e t  t h e  

c r e d i t e d  r a t e  be  a mu l t i p l e  ( l e s s  t h a n  o n e )  o f  t h e  e a r n e d  r a t e .  I f  t h i s  

r e l a t i o n s h i p  w e r e  a p p l i e d  to  t h e  m a r k e t  r a t e  as  wel l ,  i t  c o u l d  p r o d u c e  

some r e a s o n a b l e  a n s w e r s .  

New m o n e y  c r e d i t i n g  s t r a t e g i e s  a r e  f u n  to p r o j e c t .  Real  l i fe  new 

m o n e y  p r a c t i c e  d i f f e r s  f rom t h e o r y .  T h a t ' s  a l i t t l e  b i t  m i s l e a d i n g ,  

s i n c e  I am n o t  s u r e  t h e r e  is  an  a u t h o r i t a t i v e  t h e o r y .  In  my m i n d ,  t h e  

t h e o r y  wou ld  h a v e  y o u  c r e d i t  i n t e r e s t  to  e a c h  p o l i c y  b a s e d  on  i t s  

a c t u a l  e a r n i n g s .  T h e o r y  d o e s n ' t  a l w a y s  w o r k  v e r y  wel l .  N e g a t i v e  

c a s h  flow in old  b u c k e t s  c an  p r o d u c e  a n o m a l o u s  r e s u l t s ,  s u c h  as  

d e c r e a s i n g  c r e d i t e d  r a t e s  in  t imes  o f  i n c r e a s i n g  i n t e r e s t  r a t e s .  In  

p r a c t i c e ,  t h e r e  a r e  v a r i o u s  w a y s  to  a p p r o x i m a t e  t h i s .  Some o f  t h e  

m e t h o d s  may  n o t  h a v e  a n y  t h e o r e t i c a l  b a s i s .  F o r  S P D A s ,  a c o m p a n y  

may  c r e d i t  d i f f e r e n t  i n t e r e s t  r a t e s  to  d i f f e r e n t  po l i c i e s  b a s e d  on  y e a r  

o f  i s s u e ,  f o r  e x a m p l e .  T h e  r a t e s  may  h a v e  s o m e t h i n g  to  do  wi th  t h e  

e a r n i n g s  a s s o c i a t e d  wi th  t h e  p o l i c i e s ,  b u t ,  in  p r a c t i c e ,  a c o m p a n y  may  

se t  t h e  r a t e s  wi th  some o v e r a l l  e a r n i n g s  s p r e a d  in m i n d ,  a n d  t h e n  
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~j~,gle the ra tes  unt i l  e v e r y t h i n g  adds  up .  

l ~  un ive r sa l  l ife,  a c r e d i t i n g  methodology tha t  appea r s  to be ga in ing  

popular i ty  is to c red i t  the c u r r e n t  ra te  on money r ece ived  in a y e a r  

for  a per iod of 3-5 y e a r s ,  t hen  roll it ove r  in to  the  new money ra te  at 

the end of the  per iod .  This  method has  the  a d v a n t a g e  of b e i n g  

programmable  for project ion p u r p o s e s ,  s ince  the  c r e d i t e d  ra te  can be 

keyed  off t h e  scenar io  r a t e ,  and you don ' t  have  to keep  t r a c k  of the  

ea rn ings  of severa l  b u c k e t s  of a s se t s .  

For p ro jec t ing  t r u e  new money,  ( for  example ,  a block of SPDAs) with 

a program that  doesn ' t  do t r u e  new money,  one poss ible  method is to 

t rea t  each new money class as a portfol io and do a s epa ra t e  pro jec t ion  

for each .  You would not be able to keep  t r a c k  of each b u c k e t  wi thin  

a pol icy,  bu t  the  po l icyholder  p robab ly  will make h i s  lapse decis ion 

based  upon the  ave rage  c r e d i t e d  r a t e ,  not  the  r a t e  be ing  c r e d i t e d  on 

new money.  

In our  case s t u d y ,  we had severa l  y e a r s '  i s sues  tha t  ac tual ly  did have  

d i f fe ren t  c r e d i t e d  r a t e s ,  bu t  the  d i f f e r e n c e s  were  not  ex t r eme ,  and  we 

assumed tha t  the  d i f f e r ences  would g r a d e  to 0 ove r  a pe r iod  of t ime. 

The re fo r e ,  we t r e a t e d  the  block of b u s i n e s s  as if  it  c r e d i t e d  i n t e r e s t  

on a portfol io bas is .  

There  are  some special  cons ide ra t ions  for  d iv idend  scales on pa r  

policies,  beyond  the  i ssue  of new money v e r s u s  portfolio i n t e r e s t  
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c r e d i t i n g .  These  d e p e n d  on each company ' s  s i tua t ion ,  bu t  may inc lude  

such  i tems as p e g g e d  d iv idends  - -  namely ,  d iv idends  p r e s c r i b e d  to be 

n o  less  than  the  p r i o r  y e a r ' s  d iv idend  or  than  the  d iv idend  illustrate~ 

at i s sue .  

Lapse Rate Func t ion  

We now have  ou r  c r e d i t e d  r a t e  and ou r  marke t  r a te  and it  is time to 
.P 

develbp a lapse  func t ion .  At th is  poin t ,  i f  you  are  l u c k y ,  you  will 

c r ed i t  a r a te  equa l  to the  marke t  ra te  and t h u s  not  have  to make an 

assumpt ion .  If  you  a re  not so l u c k y ,  i t ' s  time to get  out the  c r y s t a l  

ball .  

As the  Valuation A c t u a r y  Handbook d e s c r i b e s ,  the  lapse  ra te  func t ion  

is l a rge ly  based  on in tu i t ion  and j udgmen t ,  for  tw9 r ea sons .  F i r s t ,  

t h e r e  is l i t t le e x p e r i e n c e  available for  many t y p e s  of p lans .  For  

example,  u n i v e r s a l  life has  not been  t h r o u g h  an i n t e r e s t  r a te  i n c r e a s e  

similar to tha t  e x p e r i e n c e d  severa l  y e a r s  ago.  Second ,  t oday ' s  

env i ronment  is d i f f e r en t  from tha t  of severa l  y e a r s  ago. 

For p a r  p r o d u c t s ,  for  example,  the  env i ronmen t  with r e g a r d  to lapses  

is much d i f f e ren t  today  from what it  was in the  late 1970s. I t ' s  

p robab ly  a p p r o p r i a t e  to rev iew the  e x p e r i e n c e  tha t  o c c u r r e d  in those  

y e a r s ,  bu t  you  t hen  have  to use  some judgmen t  going fo rward  as to 

what tha t  means in t oday ' s  env i ronmen t .  
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~ffere~are severa l  cons idera t ions  to be made in deve lop ing  a lapse ra te  

~mction. If your  p roduc t  has a s u r r e n d e r  cha rge  it might be less  

~ensi t ive  to the  c red i t ed  r a t e / m a r k e t  ra te  d i f fe ren t ia l  than o therwise ,  

and if  the  s u r r e n d e r  cha rge  is going to g rade  off in jus t  a few y e a r s ,  

~he pol icyholder  might take that  in to  account  and hold on to the  policy 

longer than he o therwise  would. 

Po l icyholder /agent  charac te r i s t i c s  are  impor tant .  A block of i n t e r e s t  

s e n s i t i v e ' b u s i n e s s  sold by s t o c k b r o k e r s  is p robably  going to have 

h igher  excess  lapses  than  a block of policies sold by  ca ree r  agen t s .  

If the policy has a bailout p rov is ion ,  t ha t ' s  going  to effect  w h e t h e r  

you have h igh  excess  lapses .  

Less obvious  cons idera t ions  are "h idden"  i n t e r e s t  and aging  of 

business .  An a rgument  can be made that  pa r  bus ines s  is less  

sens i t ive  to excess  lapse because  the  c red i t ed  i n t e r e s t  ra te  is not  

obvious to the  pol icyholder .  R e g a r d i n g  ag ing  of b u s i n e s s ,  we don ' t  

have enough  expe r i ence  to p rove  th is  one way or the o the r ,  bu t  

t he re  is a l i t t le bit of ev idence  to ind ica te ,  at least  for one block of 

SPDA b u s i n e s s ,  that  as the  b u s i n e s s  ages  the  excess  lapses  dec rease  

over  time. 

The rat ionale for that  is that  t h e r e  is a core group  of po l icyholders  

that  is jus t  not sens i t ive  to i n t e r e s t  r a tes .  When the  market  ra te  f i rs t  

gets  h i g h e r  than the  c red i t ed  ra te ,  the  v e r y  sens i t ive  po l icyholders  

are  going to lapse away. Eventua l ly ,  you ' r e  going to dec rease  your  
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p r o p o r t i o n  of  i n t e r e s t  s e n s i t i v e  p o l i c y h o l d e r s  a n d  i n c r e a s e  t h e  

p r o p o r t i o n  o f  t h e  n o n - i n t e r e s t  s e n s i t i v e  p o l i c y h o l d e r s  in  t h e  b l o c k  o f  

b u s i n e s s .  I ' v e  h e a r d  an  o p p o s i t e  a r g u m e n t  w h i c h  is  t h a t  t h e  longex.r 

t h e  d i f f e r e n t i a l  r e m a i n s  in  f o r c e ,  t h e  more  d i s g u s t e d  t h e  r e m a i n i n ~  

p o l i c y h o l d e r s  g e t ,  a n d  t h e  more  l i k e l y  t h e y  a r e  to  l a p s e .  So we n e e d  

to  see  some more  e x p e r i e n c e  b e f o r e  we can  m a k e  a d e f i n i t e  d e c i s i o n  o n e  

way  o r  t h e  o t h e r .  

H e r e . , a r e  some sample  SPDA l a p s e  f o r m u l a s .  

M = M a r k e t  R a t e  

C = C r e d i t  Ra t e  

SC = S u r r e n d e r  C h a r g e r  

1982 C-3  S t u d y :  

VA H a n d b o o k  Ex :  

C a s e  S t u d y :  

5% + (M-C)  1"5,  Max 75% 

15% + 2 (M-C)  2 - 3 ( S C )  

5% + 2 (M-C)  2 Max 50% 

T h e  1982 s t u d y  d o n e  b y  t h e  C-3  R i s k  T a s k  F o r c e  u s e d  a f u n c t i o n  of  

to t a l  l a p s e  r a t e  e q u a l  to  5%, p l u s  t h e  d i f f e r e n c e  b e t w e e n  t h e  m a r k e t  

r a t e  a n d  t h e  c r e d i t  r a t e  t a k e n  to  a p o w e r  of  1 .5  w i th  a max imum of  

75%. In  t h e  V a l u a t i o n  A c t u a r y  H a n d b o o k  t h e r e  is  c h a p t e r  wi th  an  

SPDA case  s t u d y  t h a t  u s e s  15%, p l u s  two t i m e s  t h e  d i f f e r e n c e  s q u a r e d ,  

m i n u s  t h r e e  t imes  t h e  s u r r e n d e r  c h a r g e .  

F i n a l l y ,  in  o u r  case  s t u d y ,  we u s e d  a b a s e  l a p s e  r a t e  of  5% a n d  a d d e d  
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an~excess  lapse equal  to two times the  d i f f e r ence  be tween  the  market  

r a t e  and the c r e d i t e d  ra te  s q u a r e d ,  sub jec t  to a maximum of 50%. 

Suppose the d i f fe ren t ia l  be tween  the  marke ted  r a t e  and the  c r ed i t ed  

rate  was 2%? Squa re  t ha t ,  and you get four .  Two times tha t  is 

e ight ,  so the  excess  lapse was e igh t ,  which is a d d e d  on to the 5%. 

The base lapse ra te  was assumed to be 5%, but  we did i nc rease  tha t  

base lapse ra te  from 5% up to about  25% as the policies were assumed 

to reach  r e t i r emen t  age.  One th ing  to note about  the  func t ion  is tha t  

because  i t ' s  a s q u a r e d  func t ion ,  the  excess  lapse  i n c r e a s e s  dramatical ly  

as the d i f fe ren t ia l  be tween  market  ra te  and c r e d i t e d  ra te  i n c r e a s e s .  

That  seems to be fa i r ly  well a ccep ted .  It does match r easonab ly  well 

the expe r i ence  of a few SPDA wr i t e r s  in the ea r ly  1980s. 

Policy Loan Utilization 

Companies that  are  subject  to a lot of policy loans p robab ly  have  

expe r i ence  from the  ear ly  1980s, bu t  tha t  e x p e r i e n c e  may not be 

reliable anymore ,  because  the env i ronmen t  has  c h a n g e d  for  policy 

loans.  Many companies  now have  d i rec t  r ecogni t ion  on the i r  c r ed i t ed  

i n t e r e s t  r a t e ,  or  on t he i r  d iv idend  scales  of policy loans .  

F u r t h e r m o r e ,  we had  a tax law change  jus t  a y e a r  ago tha t  took away 

the deduc t ib i l i t y  of policy loan i n t e r e s t .  This  would lead you to 

bel ieve tha t  the  po l icyholder  is going to be less  l ikely  to take  policy 

loans,  bu t  p r o b a b l y  more l ikely  to lapse  than  in the  pas t .  I don ' t  

have  a sample formula for policy loans .  A formula p r e s e n t e d  at the 

New York Socie ty  of Ac tuar ies  meet ing showed an expe r i ence  loan 

39 



ut i l izat ion r a t e  equa l  to the  d i f f e r ence  be tween  the  policy loan ra te  and 

the  market  i n t e r e s t  r a t e  t aken  to an exponen t  of 1.8.  IVve seen 

func t ions  used  for  p ro jec t ions  tha t  are  func t ions  of a new policy Ioan~  

as a p e r c e n t a g e  of un loaned  va lue s ,  and ,  a l t e r n a t i v e l y ,  a p e r c e n t a g e  

of the  total  available cash  va lues .  As a s ide comment,  for  s ingle 

premium life p r o d u c t s  with a zero ne t  cost  loan,  the  policy loan 

assumpt ion  could be a key  assumpt ion  in the  cash  flow analys is  - -  tha t  

i s ,  i t ' s l n o t  someth ing  tha t  you should  i gno re  and  say tha t  th is  is only 

o, 

a p p r o p r i a t e  to t r ad i t iona l  pol icies .  

Premium Suspension 

There's very little experience available. Obviously, one consideration 

is whether you have a new money product or portfolio product. If 

you have a new money product the premium suspensions should not be 

greatly interest sensitive, although the lapse rate could still be 

problem if the policyholder looks at his overall credited rate. I was 

given a little bit of experience by someone regarding flexible premium 

annuities. There was a tax sheltered annuity plan where the market 

leader was experiencing premium suspension rates of 12-15%. Other 

companies in the same market that were crediting an interest that was 

2 percentage points less than the market leader were getting premium 

suspensions of about 30-35%. Another example is of some Individual 

Retirement Accounts, or IRAs, in which one company crediting the 

market rate of interest was experiencing premium suspensions in the 

25-30% range, and another company credited a rate one percentage 
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point less than  the  market  was ge t t i ng  a premium s u s p e n s i o n  ra te  of 

about 50%, so a p p a r e n t l y  premium suspens ions  can be v e r y  sens i t ive  to 

the c red i t ed  ra te  of i n t e r e s t .  

E_ xpense  Inf la t ion 

Expense  inflat ion for  life i n s u r a n c e  policies is gene ra l l y  a va lua t ion  
J 

concern  only /  for i ts  effect  on main tenance  e x p e n s e s .  The gene ra l  

belief  seemd to be that  th is  has  a small effect  on r e s e r v e s .  (For  some 

casual ty  bus ines s  where  the  p a r t i c u l a r  claims might  be based  upon 

th ings  that  a r en ' t  f ixed f inancial  n u m b e r s ,  the  inf la t ion r a t e  could be a 

v e r y  s igni f icant  i t em. )  The common assumpt ion  seems to be tha t  

inflation is going to equal  the  gove rnmen t  bond i n t e r e s t  r a te  less  some 

p e r c e n t a g e .  

T h e r e ' s  a nice g r a p h  in the  t ex tbook ,  en t i t l ed  Pens ion  Mathematics for  

Actuar ies .  It shows the  re la t ionship  of inf la t ion r a t e s  to gove rnmen t  

bond ra tes  ove r  a long pe r iod .  Genera l ly ,  for  life i n s u r a n c e  

maintenance  e x p e n s e s ,  ac tua r i e s  t end  to add  some offset  for  i n c r e a s i n g  

e f f ic iency ,  so tha t  i f  the h is tor ica l  

government  bond  ra te  less  2%, the  

government  bond ra te  l e ss ,  le t ' s  say ,  5%. 

inf la t ion r a t e  has  been  a 

assumpt ion  might be  of a 

In ou r  case s t u d y  we made 

a fa i r ly  innocuous  assumpt ion .  We said tha t  the  inf la t ion r a t e  was 

going to equal  the  5 - y e a r  T r e a s u r y  ra te  less  4%. 

T h e r e ' s  one fac tor  tha t  I h a v e n ' t  seen  used  v e r y  much in scenar io  
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t e s t i n g ,  bu t  it  could be a v e r y  impor tan t  one,  if  you do have  a 

scenar io  tha t  g ives  you h igh  lapse  r a t e s .  To the  ex t en t  tha t  some of 

y o u r  maintenance  e x p e n s e s  inc lude  o v e r h e a d  e x p e n s e s ,  you may not be ~ 

g iv ing  appropr i a t e  weight  to y o u r  e x p e n s e s .  If you have  a scenar io  

where  a la rge  por t ion  of y o u r  company ' s  bus ines s  is going  to lapse 

away,  then  you need  to look at the scenar io  and at what the  total 

p rov i s ion ,  for  main tenance  expense  is u n d e r  tha t  scenar io  and see 

w h e t h e r / t h a t  does give you an a p p r o p r i a t e  provis ion  for  o v e r h e a d  

e x p e n s e s .  

MortalJt 7 

I t ' s  genera l ly  accep ted  tha t ,  if t h e r e  are  e x t r a  lapses  on life i n s u r a n c e  

pol icies ,  t ha t ' s  going to i nc rea se  mortal i ty  in the  f u t u r e ,  becaus e  some 

of those  excess  lapses  are  going to r e p r e s e n t  select  l ives .  The people 

who are  impaired are  more l ikely  to keep  a life i n s u r a n c e  policy s ince 

t h e y ' r e  unable  to get  an equ iva len t  policy e l s ewhere .  

Usual ly ,  this  excess  mortal i ty  is d ismissed as i n s ign i f i can t .  However ,  

i t ' s  not  a diff icul t  item to ca lcula te .  T h e r e  are  severa l  models 

available for  ca lcu la t ing  excess  mortal i ty  due  to excess  lapse .  I did a 

couple  of sample ca lcula t ions  for  a life policy assuming  20% e x t r a  

annua l  lapse and  comput ing  the  e x t r a  morta l i ty .  For those  familiar 

with the var ious  methods ,  th is  p a r t i c u l a r  ca lcula t ion used  the  

Dukes-McDonald Method. We assumed 50% ef f i c iency .  In o t h e r  words ,  

the  excess  l aps ing  po l i cyho lders  were 50% eff ic ient  in se l ec t ing  agains t  
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~u~:r The resu l t s  shown in Slide 8 are for i ssue  age 55, a l though we 

'dld test  a lower i ssue  age and got about the  same resu l t .  (In this  

r~arttcular case,  we assumed the  excess  lapse would be s t a r t i n g  in 

¢l~ration fou r . )  Accord ing  to the  g raph ,  if you have just  two years  of 

~$0~ ext ra  lapse,  the mortal i ty,  as a pe rcen t age  of s t a n d a r d ,  goes up 

tO about 112% then  g rades  down from the re .  If you have 5 yea r s  of 

~excess lap se,'~ then  the  mortali ty in this par t i cu la r  case goes up to 
/ 

~lmost 130% of s t a n d a r d .  

This example is meant to give you a l i t t le p e r s p e c t i v e  on what excess  

mortality might mean for i n t e r e s t  sens i t ive  p roduc t s .  Cons ider  a 

single premium life policy,  where  your  expec ted  mortal i ty might be 

about 50 to 75 basis  points  of i n t e r e s t .  If you have 30% ex t ra  

mortality, that  would r e p r e s e n t  15 to 20 basis  points  of i n t e r e s t .  

Fifteen to 20 basis  points  genera l ly  is not going to kill you,  but  it 

"~makes bad th ings  worse because  i t ' s  happen ing  on top of your  a l ready 

bad scenar ios .  

In closing,  a f te r  you crea te  your  assumptions  you ' r e  going to run  them 

th rough  scenar ios .  You're  going to get some re su l t s .  I want to 

emphasize one more time that  you 've  got to look at the  r e su l t s  and look 

~at the in t e rp lay  of t h e  assumpt ions  and see if  the  r e su l t s  are 

reasonable.  I 've  of ten found ,  when t r y i n g  to do a project ion of an 

interest sensitive policy, that each assumption by itself seems to be 

quite reasonable. I do the projection, and the results just don't make 

sense. It usually is caused by one assumption not making sense 
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compared to ano the r  assumption.  You do have  

assumpt ions  to make sure  that  t h e y ' r e  all cons i s t en t .  

FUNCTIONAL RELATIONSHIPS: THE ASSET SIDE 

to review the  

Role of the  Actuary  and the  Inves tment  Officers:  A Discussion 

, J  

MR. DICKE: The nex t  topic we are going to d i scuss  is the  inves tmen t  

side,  the asset  side of the  balance shee t .  In th is  area ,  one of the  

th ings  we d i scovered  was that  the panel  was not en t i r e ly  in agreement  

on exact ly  what the ac tua ry ' s  role should be with r e spec t  to s e t t i ng  

inves tment  assumpt ions .  We though t  we should t r y  to get  some of the  

various opinions.  

MS. CLAIRE: Mr. Jacobs and I had the widest  d i f fe rence  of opinion 

which is probably  the  reason we ' re  going to take  up most of th is  

d iscuss ion.  Basically,  it  came down to the  fact tha t  I l ike money more 

than he does .  I wanted the  ac tuary  to have  a l a rge r  role in 

de te rmin ing  inves tment  phi losophy than he did .  At the  Equi table ,  one 

of my jobs is to de termine  the  inves tment  ph i losophy for my l ines  of 

bus iness .  In doing so, I not  only indicate  the  type  of asse t s  I want ,  

such as bonds ,  mor tgages ,  real e s ta te ,  but  I also indica te  what type  

of matur i t ies ,  what type  of cash on cash r e t u r n s ,  the  type  of capital 

deprecia t ion I'm willing to take and what type  of r i sks  I'm willing to 

take,  in terms of both  the  qual i ty  of asse ts  and the  probabi l i ty  of not 

real iz ing our  expec ted  r e t u r n s .  
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I t h ink  the  a c t u a r y  is u n i q u e l y  qual i f ied in terms of his or  h e r  

b a c k g r o u n d  to do the  cash flow t e s t i n g  both  on the l iabi l i ty  and  the  

asse t  s ides .  When doing cash flow t e s t i n g ,  the inves tment  ph i losophy 

is a major i s sue .  As we go t h r o u g h  the  case s t u d y ,  I t h ink  i t ' s  the  

a c t u a r y  who can make a de te rmina t ion  about  such  th ings  as whe t he r  

the  cash  flow volat i l i ty  from mor tgage  backed  secur i t i e s  is acceptab le  

for  the  company.  On mor tgage  backed  s ecu r i t i e s ,  y o u ' r e  e a r n i n g  a lot i 

of money but  the r i sk  of d i s in te rmedia t ion  o r ,  on the  o t h e r  s ide ,  the 

a s se t  b e i n g  longer  than  you wan t ed ,  is fa i r ly  g r ea t .  

I'm not  s ay ing  the  a c t u a r y  should  be alone in the  p r o c e s s .  He's got 

to work with the inves tmen t  s ide .  At the  Equi tab le ,  for  example,  

desp i t e  a slow s t a r t ,  the  ac tua r i e s  and  inves tmen t  people have  ove r  

t he  y e a r s  deve loped  a v e r y  good work ing  r e l a t ionsh ip .  

MR. JACOBS" Ms. Claire and I a re  not  so v io lent ly  opposed to each 

o t h e r  as to c rea t e  a major c o n t r o v e r s y .  I simply look at t h ings  from a 

c o n s u l t i n g  point  of view. 

I work mostly with i n s u r a n c e  company ac tua r i e s ,  howeve r ,  s ince I 've  

go t ten  invo lved  in a s se t / l i ab i l i ty  work ,  I have  spent  a fair  amount of 

time with the  inves tmen t  pe r sonne l  at i n s u r a n c e  companies ,  and I 've  

ga ined  an enormous  amount of r e s p e c t  for  them.  Su re ,  t h e r e  a re  some 

poor  p e r f o r m e r s  in the  i nves tmen t  a rea ,  bu t  t h e r e  are  also some 

a c t u a r i e s  tha t  per form poor ly .  
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~ m Y  p e r s p e c t i v e ,  when I get invo lved  in t he se  k inds  of p ro j ec t s ,  

~_~" ~ t  to be a col laborat ive  e f fo r t .  As I sMd in my ea r l i e r  

~ aentat lon,  one of our  jobs as Valuation A c t u a r y  is to r e ly  on o t h e r  

,~keY people.  Rely.. doe sn ' t  mean tha t  we tell them what to do, bu t  tha t  

4. ~we ~work with them.  Most ac tua r i e s  a r e n ' t  n e a r l y  as qual i f ied as 

MS. Claire is on the  asse t  side• Since we are  not all Donna  Cla i res ,  I 

really do th ink  that  t h e r e  ough t  to be a col laborat ive  e f fo r t .  We can 
t ;  

add a lot to the  i nves tmen t  p roces s .  As a c t u a r i e s ,  we have  un ique  

quant i ta t ive  and technica l  ana lys is  tools and we u n d e r s t a n d  the  full 

range of r i sks  i nvo lved .  

about the inves tmen t  r i sk .  

inves tment  s t r a t e g y ,  with 

Inves tmen t  people have  special  knowledge  

Idea l ly ,  we can work t o g e t h e r  to set  the  

i nves tmen t  people choos ing  the  a s se t s  

because tha t ' s  what t h e y  do b e s t ,  and with ac tua r i e s  p r i c i ng  p r o d u c t s  

and se t t i ng  r e s e r v e s  because  t ha t ' s  what we do bes t .  Even t h o u g h  

they  ought  to be the  ones  who choose the  a s se t s ,  we can give the  

inves tment  people gu ide l ines .  We can tell  them some of the  

ramifications of choos ing  ce r t a in  t y p e s  of a s se t s ,  ma tu r i t y ,  s t r u c t u r e s ,  

and so on.  My point  is tha t  we ough t  to col labora te  with the  

inves tment  people as opposed  to merely  making demands  on them.  

In the  meet ings  I have  had  with ac tuar ia l  and i nves tmen t  people ,  I 

often come out more the  f r i end  of the  i nves tmen t  people than  the  

a c t u a r y .  I 've  come away with a g rea t  deal of r e s p e c t  for  what  t h e y  do 

and the i r  knowledge .  They  u n d e r s t a n d  the  r i sk  jus t  as well as we do. 

They  look at i t ,  h o w e v e r ,  from a d i f f e r en t  p e r s p e c t i v e .  They  

u n d e r s t a n d  model ing,  bu t  to them modeling is not " rea l  wor ld . "  T h e y  
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have  to look at what ' s  going on in the  marke tp lace  e v e r y  day and t r y  

to take  a d v a n t a g e  of market  cond i t ions .  T h e y  have  real  asse t s  tha t  

t h e y ' r e  hand l ing ,  whereas  we model "made up"  asse t s  and look 

e v e n t s  tha t  may happen  to us  out in the  f u t u r e .  They  u n d e r s t a n d  

t h a t ,  bu t  it  doesn ' t  qui te  hit home. We can help make it hit  c loser  to 

home and  t h e y  can help us  u n d e r s t a n d  some of the  v e r y  volati le 

i nves tmen t  env i ronment  these  d a y s .  The  point  tha t  I want to make is 

tha t  p ro jec t s  should be a h igh ly  co l labora t ive  e f fo r t .  

MS. CLAIRE: 

be t h e r e .  

I am in total  ag reemen t  tha t  the  communicat ion has  to 

MR. DICKE: I'll make a comment from a n o t h e r  d i rec t ion  and maybe get  

a l i t t le more c o n t r o v e r s y  go ing  h e r e .  Before  we d i scus s  who's  

r e spons ib le  for  i t ,  we should ask:  What is an inves tmen t  phi losophy? 

In one sense ,  the  inves tmen t  ph i losophy  may be e i t he r  an expl ici t  or  

implicit one t ha t ' s  be ing  used  on a d a y - t o - d a y  bas is  by  the  inves tmen t  

d e p a r t m e n t .  In the p rocess  of do ing  a va lua t ion ,  you need  to make 

some assumpt ions  about  i nves tmen t  ph i losophy  in the  f u t u r e .  These  

assumpt ions  may not match what the  i nves tmen t  people a re  do ing  

today .  In o t h e r  words ,  f u t u r e  i nves tmen t  ph i losophy  is rea l ly  an 

ac tuar ia l  assumpt ion  and the a c t u a r y ' s  going  to have  to take  

r e spons ib i l i t y  for  i t .  He can consul t  with a n y b o d y  he wants ,  and he 

p r o b a b l y  should  consul t  with somebody.  He ough t  to know what the  

c u r r e n t  i nves tmen t  ph i losophy is ,  bu t  he also has  to th ink  about  the 

poss ib i l i ty  tha t  o t h e r  phi losophies  will be used  in the  f u t u r e .  
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~y.  point  of view may not be comfortable to all the  panel i s t s  he re :  

The key  ques t ion  is whe the r  you can do a valuat ion and find some 

cur ren t  inves tment  phi losophy that  will c a r r y  you t h rough  the  fu tu re .  

So, the logical t h ing  for an ac tuary  to do is decide whe the r  t he re  are 

investment  phi losophies  in the  fu tu re  that  could be ca r r i ed  out by 

rational people ,  and then  assume they  will be done.  Is that  c r ea t ing  

con t rove r sy ,  anyone? 

MR. DOLL.:' You have to d i f fe ren t ia te  based  on what these  projec t ions  

are going to be used  for.  One use is for s t a tu to ry  so lvency ,  but  

then ,  you get to the  o the r  p u r p o s e s  which inc lude  management  

repor t ing .  For s t a tu to ry  so lvency ,  you real ly only need  your  

inves tment  phi losophy to r e p r e s e n t  what the  company actually i n t e n d s  

to do for a per iod  of one yea r .  A yea r  la te r  you ' r e  going to do 

another  valuat ion of the  company.  Presumably ,  if you can do 

project ions today tha t  show a g iven inves tmen t  phi losophy ge t t i ng  

th rough  all the  scenar ios ,  t hen  you know that  a yea r  from now, you 

ought  to be in a s i tuat ion where  that  g iven inves tmen t  phi losophy will 

work. A year  la te r ,  the  company may change  i ts  i nves tmen t  

phi losophy,  bu t ,  at tha t  point in time, you ' r e  also going to do ano the r  

valuation.  

I 'd also l ike to comment on the  d iscuss ion  about the  role of the  

Valuation Actuary  in se t t i ng  the  inves tmen t  ph i losophy.  The Valuation 

Actuary ' s  role is to evaluate  the  ef fec ts  of an inves tment  ph i losophy .  

Senior Management 's  role is to choose the  inves tmen t  ph i losophy .  
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MS. CLAIRE: J u s t  one  more  p o i n t .  F o r  t h e  C a s e  S t u d y  Life  e x a m p l e ,  

one  t h i n g  we d i d  do  is  c h e c k  d i f f e r e n t  i n v e s t m e n t  p h i l o s o p h i e s  a n d  

t h e i r  e f f e c t  on  s u r p l u s .  I f  y o u ' r e  n o t  s u r e  w h a t  y o u r  c o m p a n y  is 

p l a n n i n g  to  do  in  t h e  f u t u r e ,  t h a t ' s  o n e  way  to  c h e c k  y o u r  s e n s i t i v i t y  

a n a l y s i s  to  d i f f e r e n t  p h i l o s o p h i e s .  

MR. J A C O ~ S :  One  l a s t  c o m m e n t .  I ' d  l ike  to  s h a r e  an  e x a m p l e  w h i c h  

will s h o w  t h e  i m p o r t a n c e  o f  t a l k i n g  to  t h e  i n v e s t m e n t  p e o p l e .  We wen t  

i n t o  o n e  o f  o u r  f i r s t  a s s e t / l i a b i l i t y  a s s i g n m e n t s  a n d  we se t  t h e  

i n v e s t m e n t  s t r a t e g y  b e c a u s e  we fe l t  t h a t  wi th  t h e  h e l p  of  t h e  a c t u a r y  

we k n e w  w h a t  we w e r e  d o i n g .  We sa id  t h a t  w e ' r e  g o i n g  to i n v e s t  in  

5 - y e a r  b o n d s  b e c a u s e  t h a t ' s  w h a t  t h e y ' r e  c u r r e n t l y  d o i n g .  We r a n  o u r  

50 s c e n a r i o s  a n d  we l o o k e d  at  t h e  r e s u l t s ,  some of  w h i c h  w e r e  

a t r o c i o u s .  So t h e r e  I was t r y i n g  to come u p  wi th  t h e  a p p r o p r i a t e  

r e s e r v e ,  b u t  u n d e r  some s c e n a r i o s  t h e  r e s u l t s  w e r e  r i d i c u l o u s .  

We b r o u g h t  in  t h e  i n v e s t m e n t  o f f i c e r ,  l o o k e d  at r e s u l t s  a n d  t r i e d  to  

g e t  h im to b u y  i n t o  t h i s  who le  p r o c e s s .  You can  i m a g i n e  w h a t  he  

s a i d :  " T h i s  is b u n k .  

r a t e s  a r e  m o v i n g . "  

i n v e s t ? "  

I 'm no t  g o i n g  to  i n v e s t  t h a t  way  w h e n  i n t e r e s t  

So I a s k e d  t h e  k e y  q u e s t i o n ,  "How wou l d  y o u  

We sa t  d o w n  wi th  t h e  p r o j e c t i o n  a n d  c o v e r e d  o v e r  t h e  f u t u r e  p e r i o d s .  

F o r  e a c h  o f  t h e  s c e n a r i o s ,  h e  to ld  u s  t h a t  i f  t h e  i n t e r e s t  r a t e s  d i d  one  

t h i n g  h e  wou ld  i n v e s t  in  a c e r t a i n  w a y .  We m o v e d  t h r o u g h  e a c h  

s u c c e s s i v e  y e a r  a n d  d id  t h e  same t h i n g .  Now t h e  i n v e s t m e n t  o f f i c e r  
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~ ad c rea ted  his own inves tmen t  s t r a t e g y  for  t he se  f u t u r e  pe r iods .  We 

put these new s t r a t eg i e s  Sack into the model and  we ran  it aga in .  His 

~BtrategY got r id  of v i r tua l ly  all of the  bad s i tua t ions .  Now he can 

buy into the project ion and feel comfortable with the  r e s u l t s .  I t h ink  

,that if we make a r e s e r v e  opinion s ta tement  based  on the  a b s u r d  

assumption tha t  y o u ' r e  always going to inves t  in 5 - y e a r  bonds ,  t hen  

nobody 's  going to buy  into the opinion.  Ce r t a in ly ,  i nves tmen t  people 

a ren ' t .  Tha t ' s  a real  life example of why I th ink  we need  to ta lk to 

our  invesfment  f r i e n d s .  

MR. DICKE: Mr. Jacobs  will move to the topic of the  r e i n v e s t m e n t  

funct ions .  F i r s t ,  let  me c lar i fy  someth ing .  I hope tha t  e v e r y b o d y  

unders tood  tha t  when Mr. Jacobs  said we " c o v e r e d  over"  the  f u t u r e  

per iods ,  he meant he did not permit  " looking ahead"  in the  scenar io  to 

see what ' s  coming. You can only use c u r r e n t  or  pas t  knowledge  when 

you ' re  making inves tmen t  dec is ions .  Any dynamic  r e i n v e s t m e n t  

function may only v a r y  with r e spec t  to i n t e r e s t  r a t e s  g e n e r a t e d  by  the  

scenar io  up to tha t  point  in time. You can ' t  know what f u t u r e  i n t e r e s t  

ra tes  are going to be.  

MR. JACOBS: Tha t ' s  a good point .  We d idn ' t  let them have  

c la i rvoyance  and see what the  f u t u r e  is going to hold for  them.  As 

Mr. Dieke sa id ,  when I cove red  the  scenar io ,  I e l iminated the  f u t u r e  

and a sked ,  "This  is where  you 've  been ,  this  is y o u r  asse t  mix how,  

what would you do?" 
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The  Re inves tment  Funct ion  

/ 

MR. GREGORY D. JACOBS: I 'll  ta lk br ie f ly  about  the  i n v e s t m e n t /  

r e i nves tmen t  ph i losophy .  This  is one of the  k e y  assumpt ions  tha t  

needs  to go into a cash flow pro jec t ion .  I l ike to look at the  

i n v e s t m e n t / r e i n v e s t m e n t  s t r a t e g y  in t h r e e  ways .  

POSITIVE CASH FLOWS 

The f i r s t  one involves  the way posi t ive  cash flows will be i n v e s t e d .  

The f i r s t  method of i n v e s t i n g  pos i t ive  cash  flows is a cont inua t ion  of 

the  c u r r e n t  s t r a t e g y .  If we i nves t  in 5 -yea r  b o n d s ,  le t ' s  pro jec t  

i n v e s t i n g  5 - y e a r  bonds  into  the f u t u r e  and see what h a p p e n s .  The 

second  method is to follow a s t a t ed  pol icy.  Some i n s u r a n c e  companies 

have  a fa i r ly  r ig id ly  s t a t ed  i nves tmen t  ph i losophy ,  which might be tha t  

we should  t r y  to keep  our  du ra t i ons  matched and  not  pu t  more in 

ce r t a in  types  of a s se t s  than  a ce r t a in  amount and aim for a ce r ta in  

qua l i ty  level .  T h e r e  is more la t i tude  in th is  t ype  of i nves tmen t  

ph i losophy  than  in the  p r e v i o u s l y  def ined  ph i losophy .  

The  t h i r d  possible  method is market  t iming.  Tha t ' s  where  i t ' s  c r i t ica l ,  

in my opinion,  to get  the  i nves tmen t  pe r son  invo lved .  The  i nves tmen t  

of f icer  looks at where  i n t e r e s t  r a tes  a re ,  where  t hey  have  been ,  and 

what the  market  is doing .  He makes an inves tmen t  decis ion based  on 

his  v iews of the  marke t  and the  available oppo r tun i t i e s .  It  is a v e r y  

ac t ive  inves tmen t  ph i losophy .  
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~ ] i ~ f t n a l  inves tment  ph i losophy is one in which the  inves tment  off icer  

~ , " d o ~ w h a t e v e r  is b e s t . "  Actuar ies  will have to deal with this  t ype  

~f{~trategY wheneve r  the  inves tmen t  off icer  has t rouble  d e s c r i b i n g  his 

~lwestment dec is ion-making  p rocess .  Modeling th is  s t r a t e g y  is v e r y  

diff icult .  You need  to u n d e r s t a n d  how the  inves tment  off icer  th inks  

about his inves tment  decis ions .  
L 

~The seco~'61 phase  of the  i n v e s t m e n t / r e i n v e s t m e n t  funct ion  is the  

inves t ing  of nega t ive  cash flows. The re  are genera l ly  two s t r a t eg ie s  

involved  in deal ing with nega t ive  cash flows. F i rs t ,  y o u  can borrow 

funds .  If you have  a t empora ry  cash shortfa l l ,  you can borrow to 

cover the shor tage  if  you have  a good line of c red i t .  You need  to 

reflect  the  cost of the  bor rowing  in the  pro jec t ions .  

Second, you may l iquidate  a s se t s .  You actually pick and choose 

certain asse ts  that  you have  in y o u r  ex i s t ing  portfolio and l iquidate  

them to cover  the  shor t fa l l .  The l iquidat ion can involve  specif ic asse t s  

or be a prora ta  l iquidat ion across  all a s se t s .  

The final phase  of the  i n v e s t m e n t / r e i n v e s t m e n t  funct ion  involves  the  

way asse ts  will be managed.  This  ge ts  into the ac t iveness  of the  asse t  

portfolio. There  seem to be two schools of t hough t .  The f i rs t  one is 

the classic b u y - a n d - h o l d  s t r a t e g y .  The second one involves  t r a d i n g  

or purposefu l  d i s inves tmen t .  It u sed  to be normal to buy  asse t s  and 

hold on to them unti l  t hey  matured .  I'm not sure  a lot of companies 

do that  anymore.  Why should we be p ro jec t ing  f u t u r e  cash flows 
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u n d e r  a b u y - a n d - h o l d  s t r a t e g y  w h e n  in  f ac t  t h a t ' s  n o t  w h a t  t h e  

c u r r e n t  p r a c t i c e  is?  T h a t ' s  w h e r e  we ge t  i n t o  t r a d i n g  a s s e t s .  A 
f 

c o m p a n y  can  c r e a t e  two t y p e s  o f  c a s h  f lows  - -  n a m e l y ,  c a s h  flow fro~. 

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

b e c a u s e  i t ' s  t h e  p r u d e n t  t h i n g  to do  f rom an i n v e s t m e n t  p o i n t  o f  v i ew .  

As a V a l u a t i o n  A c t u a r y ,  y o u  n e e d  to dea l  wi th  t h e s e  t h r e e  i s s u e s - -  

p o s i t i v e  c a s h  f lows ,  n e g a t i v e  c a s h  f l ows ,  a n d  a s s e t  m a n a g e m e n t  as  y o u  

r u n  t h r o u g h  a c a s h  flow a n a l y s i s .  

ASSETS 

MS. DONNA R.  CLAIRE:  T h e  f i r s t  o r d e r  o f  b u s i n e s s  on  t h e  a s s e t  

s i d e  is  to  d e t e r m i n e  w h i c h  a s s e t s  a r e  b a c k i n g  t h e  p r o d u c t s  y o u  a r e  

v a l u i n g .  T h i s  s h o u l d  b e  c o n s i s t e n t  wi th  w h a t  is  s t a t e d  as  t h e  

i n v e s t m e n t  p h i l o s o p h y  as  f i l ed  w i t h  y o u r  s t a t e .  I f  y o u  h a v e  a 

s e g m e n t e d  p o r t f o l i o ,  i t ' s  t h e  a s s e t s  in  t h e  s e g m e n t .  Some c o m p a n i e s  

do  no t  h a v e  s e g m e n t s ,  b u t  h a v e  d e d i c a t e d  poo l s  o f  a s s e t s  i n s t e a d .  

T h i s  is  a lso  e a s y  to h a n d l e  in  t h a t  c e r t a i n  a s s e t s  a r e  i d e n t i f i e d  as  

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

s e g m e n t e d  a s s e t s ,  y o u  h a v e  s e v e r a l  c h o i c e s  - -  s e t  u p  a s e g m e n t e d  

pool  ( r e m e m b e r i n g  t h e  p r i n c i p l e s  o f  f a i r n e s s  a n d  e q u i t y )  o r  u s e  

p r o r a t a  s h a r e s  of  all a s s e t s .  Some p e o p l e  h a v e  a t e n d e n c y  to  p i c k  t h e  

b e s t  a s s e t s  fo r  t h e  p r o d u c t s  t h a t  h a v e  to  b e  t e s t e d ,  b u t  p i c k i n g  t h e  

b e s t  a s s e t s  to  t e s t  is  n o t  f a i r .  
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~h~ e: ,second th ing  you have to do on the  asset  side is to obtain a 

~ t i n g  of asse ts ,  p robably  from your  inves tmen t  depar tmen t .  If you ' r e  

|uolcY, there  will be  an inves tmen t  data base  which you can access .  

,For example, Equitable uses  the  Inves tmen t  Management Information 

System software,  which allows anyone  in the  company to access  the  

asset  data base.  

i t  has . b e e n  my exper i ence  af te r  t a lk ing  to a number  of  o the r  
r .  

oompanies that  t he re  are some pieces  of information that  are lacking  in 

terms of the  asset  l i s t ings  tha t  can be obta ined  by the  inves tmen t  

depar tment .  One company that  I know had two people work full time 

for a number  of months going back t h r o u g h  the  original  ag reemen t s  to 

put the call premiums and call da tes  into the i r  asse t  l i s t ings .  This  job 

has to be meticulously done ,  and  if  you ' r e  not on good terms with the 

inves tment  depar tmen t ,  you may wind up with some res i s t ance  on the  

inves tment  side to ge t t i ng  that  information.  However ,  as many 

companies now know, it is ex t remely  important  in modeling to have  the  

call dates  and premiums,  cons ide r i ng  we went t h rough  a per iod of 

falling i n t e r e s t  ra tes  where  a n y t h i n g  and e v e r y t h i n g  that  could be 

called was. If  n e c e s s a r y ,  you can send  over  an actuarial  s t u d e n t  to 

get this information into the  asse t  model on in force asse t s ,  and from 

the re  on in t ry  to convince  the  inves tmen t  depar tment  to put  the  

information on at pu rchase .  
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Case S tudy  Life Insurance  was able to provide a l i s t ing  of all the 

as se t s  and cal ls .  (See  Slide 9) Your inves tment  department l i s t ing  

may have  to be "massaged" to put  it into a usable  form. 

Slide 9 

CASE STUDY LIFE INSURANCE COMPANY 

A s s e t s  Backing  SPDA Line 

Group 

Coupon 

Book Market Coupon Pay Maturity Par Call 

Ratln~ Value Value Rate Dates Date Value Yield Date 

Call 

Date 

3A 2173605.75 92.375 8.1 010731 07312003 2130834.32 7.88100 

3A 792965.75 92.375 8.1 010201 07312003 7249942.91 7.98916 

3A 2211011.02 91.750 8.0 010201 09152001 78504.42 8.20290 

3A 1149484.72 101.125 8.5 051115 05151999 1121491.74 8.17555 

3A 19716424.81 101.125 8.5 051115 05151999 1928965.80 8.21980 
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~.~!~you do have  a lot of a s s e t s ,  you may want to combine the  coupons  

[ ~ t o  var ious  ca tegor ies ,  based  on the  coupon ra te  and  ma tu r i ty .  For 

~6x~mple, the f a r t h e r  the coupon ra te  ge ts  away from the c u r r e n t  

!coupon r a t e s ,  the more l ikely an asse t  will be  called if  it is able to be 

c a l l e d .  Case S t u d y  Life appea r s  to have  a fa i r ly  s t r a i g h t f o r w a r d  

portfol io .  I'm going to d i scuss  each type  of asse t  by i t se l f .  Case 

S t u d y  Life's ,assets  have  been  simplified c o n s i d e r a b l y  in o r d e r  to make 

it easier to follow. In real  l ife,  I 'd  t r y  to use as much detai l  as 

practical. 

"By the way,  if  it  is abso lu te ly  impossible to get  informat ion on call 

provis ions ,  you can use some genera l  a s sumpt ions .  You would assume 

• all bonds  have  a 5 -yea r  call p ro tec t ion  pe r iod ,  and  a f t e r  5 y e a r s  are  

~callable, with a typical  call premium of 6 months '  i n t e r e s t ,  in y e a r  6, 

' g rad ing  down to 0 in y e a r .  

Treasuries 

The f i rs t  asse t  class is T r e a s u r i e s ,  be  i t  no te s ,  b o n d s ,  b i l ls ,  ze ros ,  

.CATs, s t r i p s ,  TIGRS, and so on.  T h e y  a re  all v e r y  s t r a i g h t f o r w a r d .  

T h e y ' r e  100% g u a r a n t e e d  by  the  gove rnmen t  and  t h e y  are  all 

non-cal lable .  T r e a s u r i e s  are  the  p e r f e c t  asse t  e x c e p t  for  the  fact  tha t  

t hey  don ' t  ea rn  enough  i n t e r e s t  to s u p p o r t  the r a t e s  most i n s u r a n c e  

companies are  c r ed i t i ng .  The coupon dec l a r ed  on a T r e a s u r y ,  i f  any ,  

should be coun ted  in the  cash flow, and it should  mature  for  the  pa r  

amount.  
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Incidentally, I would not use the amortization of premium or 

discount as a cash flow item considering it is not real cash. To 

go to the extreme, if you had bought all 10-year zeros to back a 

product which did have cash flows over the next ten years, you'd 

have to borrow or sell the asset in order to meet the cash flows. 

Therefore on a cash flow basis, it is better to recognize the 

premium, or discount at maturity or sale of the bond. 

C o r p o r a t e  Bonds  

C o r p o r a t e  b o n d s  u s e d  to be  the  most p o p u l a r  a s s e t s  - -  e i t h e r  pub l i c  or  

p r i v a t e  p l acemen t s  - -  for  an i n s u r a n c e  company  to i n v e s t  in .  Many 

companies  still  have  s u b s t a n t i a l  amoun t s  of c o r p o r a t e  b o n d s .  The  

major problem with th i s  a s se t  is t h a t  it is gene ra l l y  cal lable.  Most of  
J 

t h e  time you  can get  5 - y e a r  p r o j e c t i o n s ,  and  new 5 - y e a r  b o n d s  ma~" 

not  have  any  call p r o v i s i o n .  However ,  a n y t h i n g  l o n g e r  t h a n  t ha t  will 

most  l ike ly  have  some k i n d  of call p r o v i s i o n .  

There is a level at which very few bonds will be called. You're 

probably fairly safe if rates stay within 1% of the interest 

environment at which it was originally purchased. However, most 

corporations are very much aware of the amount of interest they 

are paying out. If the bonds are in a callable period, 

corporations will compare the extra money that must be paid for e 

call premium versus the amount they're paying in interest 

currently. If there is more than a slight difference, they will call the 
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E ~ i d .  One fairly simple approximation for when the  bond will be 

~fll~ed was used for Case Study Life - -  that  is ,  the  bond will be called 

m h - ~ o v e r  the coupon rate  of the bond is 2% g r e a t e r  than  the  c u r r e n t  

[Ooupon rate .  This is shown in Slide 10. 

~ o t h e r  approximation is the  following equat ion  which is g r aphed  in 

~fllldo_ i f :  25~., the coupon rate for the corpora te  bond minus what the 

~0rporate  .bond is going for now minus .25 x call premium, with a 

Lmlnimum of 0 and a maximum of 100%. Ei ther  equat ion  p roduces  v e r y  

!h|gh p repayments ,  which is what happens  in real  life. Very few of 

~th'o callable bonds  which were ea rn ing  13% a couple of yea r s  ago are 

B~flll a round .  You can get more sophis t ica ted  by  ad jus t ing  the equat ion 

for ~ the matur i ty  of the  bond and also by ad jus t ing  for the  fact that  i f  

the bond shor t ens  the  corporat ion can also r e i n v e s t  in s h o r t e r  term,  

lower y ie ld ing  bonds .  

One should also check  o the r  provis ions  in a corpora te  bond ,  such as 

s inking fund  provis ions .  These  prov is ions  should also be modeled 

when applicable.  

Commercial Mortgages 

A number  of companies,  especial ly  the  l a rge r  ones ,  also have  a decent  

sized commercial mortgage pool in the i r  a sse t s .  Case S tudy  Life did 

not.  In genera l ,  these  have cha rac te r i s t i c s  similar to bonds  in that  

they take coupons and pay back the  pr incipal  at the  e n d .  Some of 
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Slide 10 

CALL RATE IN BONDS- METHOD ONE 
F~reoayment 

Rales 

100 - -  

75 - -  

50 - -  

25 - -  

0 - -  

I I  I I I  I I I I  

a 
i I I v 

-2 -1 0 1 2 3 4 5 

SP 

SP - S ~ e a d  Between C o u p o n  Rates at Issues ar,d Cun'ent  Ram 
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Slide 11 

ONE ~AL.L RATE IN 
Rates 

'25 

"0 | 

I 

BONDS - METHOD TWO 

CP : 5% 

I I I I I I 
-2 -1 0 1 2 3 4 $ 

SP 
SP - Spread Between Coupon Rates al Issues and Cunem Ram 

C,P - Call Prml'lkjm 

61 



t he se  commercial mor tgages  do make s ink ing  fund  paymen t s  so you 

have  to obtain tha t  informat ion from y o u r  inves tmen t  depa r tmen t  also. 

A n o t h e r  a rea  which you have  to explore  with the  inves tmen t  

depa r tmen t  is the  p r e p a y m e n t  p rov i s ion .  Commercial mor tgages  

i s sued  more than  a few y e a r s  ago conta ined  fa i r ly  g e n e r o u s  

p r e p a y m e n t  p rov i s ions .  They  allow the  mor tgagee  to double  up his  

p r inc ipa l  and i n t e r e s t  payment  wi thout  any pena l ty .  The  pena l ty  

for  ea r ly  p r e p a y m e n t  was as small as 5% in the  f i r s t  y e a r ,  g r a d i n g  

down by  1% a y e a r .  These  mor tgages  would have  to be modeled with 

th is  t ype  of p r epaymen t  s t r eam.  Many of these  mor tgages  have  now 

been  p r e p a i d ,  and the  new commercial  mor tgages  may have  a modern 

p r e p a y m e n t  p rov is ion .  This  p rov i s ion  p rov ides  tha t  if  a company 

chooses  to p r e p a y  the  mor tgage ,  the  amount of the  p r e p a y m e n t  pena l ty  

is such  tha t  the  mor tgagor  could  take  tha t  money and  i nves t  it  in 

T-Bi l ls  for  the remain ing  pe r iod  and  still wind up with the same 

amount  of i n t e r e s t .  These  could be e f fec t ive ly  modeled as non-ca l lab le  

b o n d s ,  s ince t h e r e  is l i t t le r e i n v e s t m e n t  r i sk .  

Like public  bonds ,  commercial mort gages have  defaul t  r i sk .  

Commercial mor tgages  do not c a r r y  S t a n d a r d  and Poor r a t i n g s ,  but  

y o u r  i nves tmen t  depa r tmen t  p robab ly  could give you equ iva len t  

r a t i n g s  mor tgages .  D e p e n d i n g  on the  r a t i ng ,  a C - I  defau l t  r isk  

c h a r g e  should  be s u b t r a c t e d ,  similar to co rpora te  bonds .  
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ral Mortgages 

| .have  del iberately  sepa ra ted  agr icu l tu ra l  mor tgages  out because  t he re  

several  companies that  are heavi ly  i n v e s t i n g  in them for t he i r  

Bh-lgle Premium Defe r red  Annui ty  (SPDA) and Universal  Life por t fol ios .  

~rhey are general ly  shor t  mor tgages ,  and can also be var iable  i n t e r e s t  

rate mortgages and thus  would appea r  to be v e r y  well su i ted  for a 

product  that  is i n t e r e s t  sens i t ive .  The problem is that  many 

agricultural  mortgages are defau l t ing :  i n d u s t r y - w i s e  this  p e r c e n t a g e  

i8 up to approximately 25%. Even in v e r y  good inves tmen t  depa r tmen t s  

this percen tage  has been  10 to 1 5 % .  The C- I  cha rge  agains t  

agricultural  mortgages  should be hea l thy  enough  to cover  this  type  of 

default which, at this  point ,  is even  worse than  junk bond defau l t s .  

This charge  must be large enough  to cover  the  i n t e r e s t  fo r fe i ted ,  any 

oppor tuni ty  loss when owning the  p r o p e r t y  and a pr incipal  loss on sale 

of the asse t .  The needed  holdback can be 75 basis  points  or  more. 

The point is once the  agr icu l tura l  mortgage defau l t s ,  even  if  you do 

own the p r o p e r t y ,  the  p r o p e r t y  is p robably  not worth  as much as the  

principal ,  and you cannot  pay your  Universa l  life or  SPDA 

pol icyholders  in corn ,  r ice,  or  cows. 

Government Backed Mortgages 

Ginnie Maes, Fanny Maes and Fredd ie  Maes (Government  National 

Mortgage Association (GNMA) loans,  Federal  National Mortgage 

Association (FNMA) loans and Federal  Home Loan Mortgage Corporat ion 
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(FHLMC) loans) have  become some of the  most popu la r  i n v e s t m e n t s  for  

i n s u r a n c e  companies.  The i r  appeal  is tha t  t hey  appea r  to give fa i r ly  

h igh  i n t e r e s t  r a t e s .  The major problem with these  loans is th~ 

du ra t ion  r i sk .  If y o u ' r e  b u y i n g  new mor tgages ,  t hese  i nves tmen t s  can 

last up to 30 y e a r s .  T h e y ' r e  c u r r e n t l y  be ing  sold assuming  a fair ly  

h igh p repaymen t  ra te .  If i n t e r e s t  r a tes  d rop ,  this  will not be the  

case a n d ' y o u  will actual ly  have  an asset  which has  an ave rage  dura t ion  
l 

of more than I0 y e a r s .  This may not be the  type  of asse t s  tha t  you 
,v 

real ly want in y o u r  portfolio to back  shor t  i n t e r e s t  ra te  g u a r a n t e e s .  

In fac t ,  ea r ly  this  yea r  when i n t e r e s t  r a t e s  s t a r t e d  d r o p p i n g ,  the  

market  value of some of the c u r r e n t  coupon GNMA d ropped  40 basis  

points  or  more in a day .  This can lead to subs tan t i a l  problems if  it is 

your  major inves tmen t .  

Some companies buy  high coupon GNMAs assuming  the  du ra t ion  will be 

ve ry  sho r t .  The problem with this  is tha t  y o u ' r e  b u y i n g  these  GNMAs 

at a premium. Let ' s  say you bough t  12% GNMAs, y o u ' r e  a ssuming  the 

dura t ion  of two y e a r s ,  so in this  i n t e r e s t  env i ronmen t  y o u ' r e  assuming  

you ' re  e a r n i n g  9% on you r  money if you b u y  them for 113. If ins tead  

| n t e r e s t  r a tes  drop more all these  GNMAs may be p repa id  in a y e a r  

and you can ac tual ly  su f fe r  a p r inc ipa l  loss on y o u r  GNMAs of up to 

the 13 tha t  you paid above p r inc ipa l .  On the o the r  h a n d ,  if you had 

low coupon GNMAs, such as the  8%, and r a t e s  s t a r t e d  r i s i ng ,  you may 

have t hough t  you bough t  a 5 - y e a r  asse t  and  you  real ly  have  a 17-year  

~sset with no poss ib i l i ty  of r e i n v e s t i n g  the  money at the  h i g h e r  ra te .  

it is t h e r e f o r e  v e r y  impor tan t  for  those  who have  any major amount of 
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~ - l e y  in GNMAs to model these  co r r ec t ly  in te rms of the  effect  of 

~teres t  scenar ios  on the  GNMAs. 

~ ne equat ion to use  for p r epaymen t s  is :  5% plus  the  sp read  

between the market  ra te  and the  coupon ra te  times 3, p lus  2 t imes 

:the spread  squa red .  (See Slide 12.) This  p roduces  premium ra tes  

as seen in th i s  g raph  which gets  fa i r ly  h igh  once you are out of 

t h e  market .  There  are a number  of fac tors  tha t  affect  p repaymen t  

~rntes, such  as people moving, how many y e a r s  left  to the  

mor tgage ,  genera l  economy in the  a rea ,  employment s t a t i s t i c s  and 

so for th .  The more mortgage backed  secur i t i e s  you have ,  the more 

scientif ic you may want to get with y o u r  modeling. 

Junk Bonds 

Junk bonds have  come to p lay  a more impor tant  pa r t  in  an i n s u r a n c e  

company's  overal l  portfol io.  Case S t u d y  Life had about  10% of i t s  

asse ts  in j unk ,  which is p robab ly  fa i r ly  typ ica l .  The h i g h e s t  

concentra t ion  of below inves tment  g rade  i nves tmen t s  in a portfolio tha t  

I have seen is 43%, b u t  severa l  l a rge  companies also have  junk  bond 

portfolios r a n g i n g  between 15 and 20%. Th is  i s sue  has  caused  much 

con t rove r sy  in the  i n d u s t r y  between the  haves  and have  no ts .  

Inc identa l ly ,  the re  are v e r y  few companies who are  not c u r r e n t l y  

i nves t ing  in some k ind  of junk .  For example,  t he r e  is one large  

insurance  company which has  publ ic ly  t aken  a s t and  aga ins t  junk  

bonds ;  however ,  i t s  inves tment  depar tment  is i n v e s t i n g  in sha res  
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Slide 12 

PREPAYMENT ASSUMPTION OF GNMAs 
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[ ' ~ g a g e d  buyou t  funds .  These  l eve raged  b u y o u t s  are  also 

~i~ed as junk .  

~ ) , s e t h e s v i l y  into junk claim tha t  the i r  inves tment  people are above 

~_y~rage in determining which of these  will p robab ly  defaul t .  

r ~ f o r t u n a t e l y ,  insurance  companies own over  1/3 of the junk  asse t s ,  

~ d  ! haven ' t  come across  an insurance  company yet  tha t  will say tha t  

~ y ' r e  the ones who will be s tuck  holding the junk  which f inal ly 

Cd0faults. If you ' re  not total ly  in to  junk ,  it  is p robab ly  acceptable  in 

[ ~ s ' * o f  modeling to sub t r ac t  a round  2-1/2% of the p r inc ipa l  to cover  

Pd~fault. If you are fa i r ly  heavi ly  into j unk ,  you  p robab ly  should 

;f~'odel more r igorous ly  by  determing what the effect  would be of a 

:~cession (which var ious  economists are p red i c t i ng  within the  nex t  two 

~to three y e a r s ) .  

, L 

Also, if  you ' r e  into junk ,  check your  d ivers i f ica t ion .  If y o u r  

Junk is all in one i n d u s t r y ,  such as the  air l ine i n d u s t r y ,  you 

~ay be more exposed to r i sk  of adverse  devia t ion and may want to 

hold h igher  r e s e r ve s .  

Rest Estate 

Case S tudy  Life doesn ' t  have any  real es ta te  in t he i r  por t fol io .  Real 

estate has  been becoming more popular  in the portfol ios  of i n t e r e s t  

sensi t ive p roduc t s  because the asset  is inf la t ion adapt ive  (hopefu l ly ,  

anyway) .  
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There  are ,  however ,  a number  of problems in modeling real es ta te .  

F i rs t ,  in o rde r  to do the  cash flow, you should check  with your  

inves tment  depar tment  as to the  expec ted  cash flows, not just  expec ted  ~ 

average  r e t u r n s  on this  p r o p e r t y  over  the  expec ted  hold ing  per iod.  

In many ins tances  the  expec t ed  cash flows are fairly low. The second 

i ssue  is ,  when do you assume tha t  you sell the  p rope r ty?  At least  one 

company has a plan filed where in  they  would sell the  p r o p e r t y  at the  

end  of T ' y e a r s .  If this  is actual ly what they  do, this  assumption can 

be used  for modeling.  Anothe r  company sk i r t s  the  i ssue  by assuming 

the  p r o p e r t y  is sold immediately and then  r e inves t s  that  money into 

5 -yea r  bonds  which are eas ie r  to model. Again this  shor t  cut is 

p robably  fine if  you don ' t  have  tha t  much real e s t a t e ,  bu t  i f  you do 

y o u  real ly  should model the  real  expec ted  cash flows. 

The t h i r d  i ssue  is what the  pr ice  will be when the  real  es ta te  is sold. 

Many inves tmen t  depa r tmen t s  p red ic t  something l ike a 5% pe r  yea r  

inc rease  in the  value of t he i r  real  es ta te ,  totally i gnor ing  i n t e r e s t  

env i ronmen t s .  A b e t t e r  assumpt ion in terms of modeling would be that  

the  real es ta te  would apprec ia te  at the  economic i n t e r e s t  ra te  plus X% 

(for  example,  3%). This amounts to assuming a real gain of X% (for  

example,  3%) per  yea r  in the value of the real e s ta te .  
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CASE STUDY LIFE 

Sample Cash Flow Based on Analysis 

MR. GREGORY D. JACOBS: We are now going to look at a sample 

cash flow based analysis. This analysis will be performed for a 

company w~e will call  Case Study Life .  This analysis, however, is 

i 
based on an actual company using their actual assets and their actual 

o, 

product. 

The product we are going to study is a single premium deferred 

annuity (SPDA) because it's the simplest product to model and to 

illustrate. The product has expense charges. Surrender charges are 

7% in the first year graded down to 0 in the seventh year. The 

guaranteed interest rate is 4%, and there is no bailout provision. The 

portfolio credited rate is currently 10.25%, which is a little on the high 

side for this time period. 

Let 's  look at the exis t ing bus iness  in force information. 

In Force Information 

000 Omitted 
Issue Policy Account CARVM 
Year Count Value Reserve 

1980 3,700 $ 92,500 $ 92,038 
1981 4,000 116,500 114,752 
1982 3,500 92,500 90,189 
1983 3,000 85,000 82,024 
1984 3,300 109,200 104,286 
1985 5,500 128,900 121,809 
1986 1,500 40,600 37,961 

Total 24,500 $665,200 $643,059 
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~/50%,  and the  mortali ty assumption is the  1965-1970 Ultimate Male 

~ b l e .  The inves tment  expense  is 25 basis  points .  Other  e x p e n s e s  

! ~  :$30 pe r  policy inf la ted at the  5 -yea r  t r e a s u r y  ra te  less  4%. This 

~ o j e c t i o n  is an af te r  federa l  income tax project ion.  We're assuming 

that the tax rate  is 34% of the  s t a tu to ry  gain,  so it must be a s tock 

company (no surp lus  t ax ) .  

,The s t ra teg ies  t e s t ed  are shown below. 

, In teres t  Cred i t ing  S t ra teg ies  

I. Net Portfolio Earned  Rate less  150 basis  points  

2. Market /Competi t ion Rate (Grea te r  of 1-year  T-bil l  or  

ave rage  of 5 -year  T r e a s u r y  Bond)  

5 -yea r  

Inves tment  S t ra teg ies  

1. Inves t  posi t ive  cash flows in 30-year  GNMA 

2. Inves t  posi t ive cash flows in 5-year  A- ra t ed  corpora te  bonds  

3. Inves t  posi t ive cash flows in h ighes t  y ie ld ing  secur i ty  (up to 10 

years )  

Negat ive cash flows are t r ea t ed  as bor rowing  at a ra te  of 1 -yea r  

T-bill  plus 100 basis  points .  

We are t e s t i ng  a lot of s t r a t eg ies  he re .  You wouldn ' t  normally do th i s  

many s tud ies .  We're doing it pu re ly  for i l lus t ra t ive  p u r p o s e s  for  th i s  

Symposium. The actual s i tuat ion at this  company was an i n t e r e s t  
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c r e d i t i n g  s t r a t e g y  of a net  e a r n i n g s  ra te  less a s p r e a d ,  

i nves tmen t  s t r a t e g y  was 5 - y e a r  A - r a t e d  co rpora t e  bonds .  

and the 

Within each of t h e s e  six s t r a t eg i e s  we did 40 randomly g e n e r a t e d  Monte 

Carlo i n t e r e s t  r a t e s  scenar ios  or  t r i a l s .  One scenar io  or  t r ia l  consis ts  

of moving from one yield c u r v e  to the  n e x t ,  where  the  movement was 

randomly  g e n e r a t e d  given the  cons t r a in t s  of a p robab i l i ty  matrix.  

Each move was i n d e p e n d e n t  of the  p r e v i o u s  move. Each tr ial  was 

i n d e p e n d e n t  of the  o t h e r  t r i a l s .  Final ly ,  each t r ia l  was g iven equal 

p robab i l i ty  of o c c u r r i n g .  We have  not we igh ted  the t r ia ls  based  on 

what we th ink  may be poss ibi l i ty  of o c c u r r e n c e .  A summary of yield 

c u r v e s  t r ia l s  is g raph ica l ly  shown in Slide 13. 

An example of t r ial  20 follows. 

Year 

Example of Trial  20 Yield C u r v e s  

Yield T r e a s u r y  Yield Rate 
C u r v e  # Shor t  Term 3-Year  10-Year 20-Year 

1986 16 6.29% 6.36% 6.96% 8.17% 
1987 18 7.26 7.32 7.87 8.97 
1988 21 9.49 9.53 9.85 10.49 
1989 20 8.64 8.69 9.11 9.94 
1990 20 8.64 8.69 9.11 9.84 
1995 25 13.95 13.93 13.73 13.11 
2000 26 15.33 15.29 14.95 13.87 
2005 18 7.26 7.32 7.87 8.97 
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~ 1 9 8 6 ,  we were at y ie ld  c u r v e  16 which meant tha t  s h o r t - t e r m  r a t e s  

,were 6.29%, 20-year  ra tes  Were 8.17%. We th rew the  dice ( tha t  i s ,  

~randomly g e n e r a t e d  movement) ;  we let the  t r ans i t i on  matr ix tell  us  

where we' re  going to be ,  and in 1987, we jumped 2 y ie ld  c u r v e s .  Now 

~we, re in yield c u r v e  18 which was 7.26% shor t  and  8.97% long.  We did 

t h e  same th ing  t h r o u g h  the  next  20 y e a r s .  Looking at th is  p a r t i c u l a r  

example, it was one of i n c r e a s i n g  i n t e r e s t  r a t e s .  Obvious ly ,  the  o t h e r  

,89 tr ials  t e s t ed  exh ib i t ed  d i f f e ren t  p a t t e r n s .  We took th i s  i n t e r e s t  

°P rate enwronmen t  and ran  it t h r o u g h  ou r  i n t e r e s t - s e n s i t i v e  assumpt ions  

and our  inves tmen t  phi losophies ,  and  we e n d e d  up with some cash  

flows and profi t  r e s u l t s .  We did th is  40 times u n d e r  each  of the  6 

s t ra tegies  t e s t ed .  

We're going to get into the  r e s u l t s  n e x t ,  bu t  f i r s t  Mr. Doll is going to 

talk about the l iab i l i ty -s ide  func t iona l  r e l a t ionsh ips  tha t  we u s e d  in 

this case s t u d y .  Then  Ms. Claire is going  to talk about  the  a s s e t - s i d e  

functional  r e l a t ionsh ips .  

MR. DOLL: In the  s cena r io / t r i a l s  tha t  we r a n ,  you might have  not iced  

that the  mean yie ld  c u r v e  s t ayed  level  for  the  most p a r t .  Tha t ' s  a 

funct ion of the fact tha t  the  t r ans i t i on  matrix doesn ' t  assume t h e r e ' s  

any pa r t i cu l a r  downward  or  upward  t r e n d  in the  i n t e r e s t  r a t e s ,  so the  

mean t ends  to s tay  in the same place .  Tha t ' s  a l i t t le  t roublesome 

because in real  life if  you s t a r t e d  out  with a s i tua t ion  where  i n t e r e s t  

ra tes  are  at an unusua l l y  h igh  leve l ,  you might wonde r  if  t h e y ' r e  

going to ave rage  tha t  same level  in the  nex t  twen ty  y e a r s .  
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MR. JACOBS: That was just a simplifying assumption that was made. 

The assumption implied that interest rates were as likely to go up as 

to go down. If your company thinks there's a trend that interest ~ 

rates are headed up, then you ought to project them that way. 

MR. DOLL: We've gone over the functional relationships twice. I 

think we've defined them sufficiently well, so I'm not going to 

elaborate~'on them except to make one point. In our particular case 

s tudy ,~ the  credited rate at the starting point of the valuation is 

significantly above the market rate. Therefore, you might think that 

the market rate crediting strategy tests that we ran would probably 

not be very good. However, in this particular case study, we had so 

many bond calls in the first few years that the earned rate rapidly fell 

down to where the market rate became a factor. All in all, looking at 

the results of the 6 different sets we ran, the functional relationships 

did make pretty good sense. 

MS. CLAIRE:  A p p e n d i x  C - S e c t i o n  1, t h e  A c t u a r i a l  S t a t e m e n t  of  

O p i n i o n ,  is  r e a l l y  a s u m m a r y  of  Mr. J a c o b ' s  d i s c u s s i o n  on y i e l d  c u r v e  

t r e n d s .  In t h a t  A p p e n d i x ,  y o u ' l l  n o t i c e  t h e  a c t u a l  y i e l d  c u r v e  

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

A p p e n d i x  C - S e c t i o n  2 o f  t h e  o p i n i o n  s t a t e m e n t  g o e s  t h r o u g h  t h e  

d e s c r i p t i o n  of  t h e  a s s e t s .  Let  me j u s t  b r i e f l y  go t h r o u g h  some of  t h e  

a s s e t  i t e m s .  You ' l l  n o t i c e  t h a t  Case  S t u d y  Life h a s  a b o u t  5% o f  t h e i r  

p o r t f o l i o  at  t h e  e n d  of  1986 in t h e  GNMAs a n d  t h e  r e s t  in  b o n d s .  
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~ t s  reasonably  r e p r e s e n t a t i v e  of a small to medium-sized company.  

~ h e  breakdown by call p rovis ion  shows tha t  over  half  t he i r  asse t s  

~ } r e  callable. Again,  th is  is based  on a real  company,  and it is the  

Idles that does cause  the  most problems.  Also, Case S tudy  Life had 

~bou t  10% of the i r  asse t s  tha t  were  of Banke r s '  Blanket  Bond (BBB) 

quality. The asse t s  tha t  you have  to wor ry  about most are  the h igh 

~ u p o n  callable bonds .  The bonds  with 10% to 16% coupon ra t e s  did 

"wind up be ing  called in most of the  t r ia ls  tha t  we r an .  The actual  

asset portfolio used  for Case S t u d y  Life can be found in Section 2 of 

the Actuarial  Sta tement  of Opinion.  I recommend tha t  you work in as 

much detail  as possible  when you are  doing this  t e s t i ng  in s t ead  of 

summarizing the asse t s  to the ex t en t  done in this  example.  

MR. JACOBS: Now we ' re  going to look at some r e s u l t s .  The base l ine  

situation was a c r e d i t i n g  s t r a t e g y  of e a r n e d  less a sp r ead  and an 

inves tment  s t r a t e g y  of 5 -yea r  co rpo ra t e  bonds .  We did a 20-year  

project ion and looked at the  accumula ted  su rp lu s  where  we s t a r t ed  the  

project ion with asse t s  equal  to r e s e r v e s .  

The resu l t s  are shown on the  next  page :  
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Resul ts  of 40 Trials  

Earned less S p r e a d / 5 - Y e a r  Corpora te  S t r a t egy  

(000 Omitted) 

20th Year Surp lus :  

Mean 

Highest  

LOwest 
.: 

S tandard  Deviation 

$ 90,644 

135,814 

-86,135 

42,721 

Number of Negative Trials: 

Probability of 20th Year Surplus Being less than $0: 

(Based on normally distributed results) 

1.7% 

Addit ional  Reserve  Requ i red  to Make 

Probabi l i ty  of Inadequacy  less  than  1%: 

(0.3% of S ta tu to ry  Rese rve )  

$ 1,815 

Some comments conce rn ing  t he se  r e su l t s  are in o rde r .  The mean 

twent ie th  year  su rp lus  was about  $90 million, which is a good s ign.  

The h ighes t  su rp lus  level  of the  40 t r ia ls  was about $135 million, while 

the  lowest was $86 million. The s t a n d a r d  deviat ion was $42 million, 

which means the results were not very volatile. The number of 
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~-egatlve trials out of the 40 was 1. 

p~ 

Next, I'll introduce a potentially new concept that maybe has not been 

used before in this context. The probability of the twentieth year 

,Burp]us being less than 0 is 1.5%. I came up with this probability by 

aBsuming that the results were normally distributed. If this is a 

Monte Carlo simulation and the trials are in fact all independent, then 

one would surmise that we would end up with some sort of normal 

distributibn of results. We need more research in this area. Other 

individuals have done some studies in which they've run thousands of 

trims in hopes of seeing if, in fact, the results were normally 

distributed. For the sake of argument, let's assume they are so that 

the rest of my presentation makes sense. 

Another potentially new concept is the additional reserve required to 

make the probability of inadequacies less than 1%. To arrive at this 

number, I took the present value of the cash flows that were 

generated in each trial using the interest rate of that particular trial 

as the discount rate. I ended up with the present value of profits at 

the beginning of the projection period. Assuming again that the 

results were normally distributed, I used the standard deviation and 

the mean to determine the point at which the probability that the 

present values are less than 0 is no more than 1%. It turned out that 

I need to add $1.8 million dollars to my reserve to feel 99% confident 

that my reserves are adequate. The conclusion that I reached was 

that statutory reserves make good and sufficient provisions for all 
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f u t u r e  obl igat ions  on a bas is  suf f ic ien t  to cover  f u t u r e  reasonab le  

dev ia t ions  from e x p e c t e d  as sumpt ions .  

The next item I'd like to go over is a comparison of results using 

different scenario generation methods. Mr. Dicke talked a little about 

the generation of scenarios. Fie pointed out that there seemed to be 

two schools of thought. Let's call  these methods the Monte Carlo 

i 
method and the lognormal method. We generated 40 interest rate trials 

°,  

using 15oth of these scenario generation methods for the earned less 

spread/5-year corporate bond strategy. 

The r e s u l t s  a re  as follows: 

Comparison Resu l t s  

40 t r ia l s  were  r u n  u s i n g  two d i f f e ren t  scenar io  gene ra t ion  

methods :  

Monte Carlo - -  Randomly g e n e r a t e d  u s i n g  a s t a r t i n g  yield 

c u r v e ,  a y ie ld  c u r v e  u n i v e r s e ,  and a 

p robab i l i t y -o f -movemen t  mat r ix .  

Lognormal - - R a n d o m l y  g e n e r a t e d  u s i n g  a s t a r t i n g  y ie ld  c u r v e ,  

a vola t i l i ty  fac tor  and  a lognormal d i s t r i bu t ion  

func t ion .  
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Ttie resu l t s  ( looking at the  20th y e a r  s u r p l u s ) :  

Monte Carlo Lognormal 

Mean $ 90,644 $ 83,369 

High 135,814 136,826 

Low -86,135 -114,255 

Btandard Devia~on 42,721 42,080 

The d i f fe rences  between the  r e su l t s  of these  two methods are  not 

81gnificantly la rge  to war ran t  a s ta tement  tha t  s ays  it  makes a b ig  

difference how you crea te  scenar ios .  

Let's move on and look at a summary of the results for all the interest 

crediting/investment strategies that were tested. 

iMean 20th 
Year Surplus 

Number of 
Negative Trials 

Probability of 
}Urplus Less 
than $0 

~onclusion 

Resul t s  of 40 Tr ia l s  

All S t r a t eg i e s  
(000 Omitted) 

Earned  less  Spread  Market 
G N M A  5"Year Hig.hest GNMA 5-Year Highes t  

$47,883 $90,644 $72,880 $3,371 $70,743 $71,553 

9 1 5 11 4 6 

20.1% 1.7% 9.2% 50.6% 31.2% 36.9% 

Good & ~ ? ~ 
S uff ic ient  
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This table contains the twentieth year mean surplus, the number of 

negative trials, the probability that the twentieth year surplus is less 

than 0, and a conclusion. The conclusion deals with the ability to 

make a firm statement about the adequacy of the reserves. As can be 

seen, there are several questions concerning the conclusions that can 

be reached. The only strategy for which I personally can conclude 

reserves are adequate happens to be the one that this company is 
i 

actually following -- earned less spread/5-year corporates. In all of 

the otl~er strategies, I can't feel comfortable signing a good and 

sufficient statement with the probability of inadequacy. 

Sl ide  14 c o n t a i n s  a g r a p h i c  s u m m a r y  of  t h e  r e s u l t s .  T h e s e  g r a p h s  a r e  

ca l l ed  b o x p l o t s .  T h e s e  b o x p l o t s  c a p t u r e  some r a t h e r  i n t e r e s t i n g  

i n f o r m a t i o n .  T h e  more  c o m p a c t  t h e y  a r e ,  t h e  l e s s  vo la t i l e  t h e  r e s u l t s  

a r e .  T h i s  s h o w s  t h a t  t h e  e a r n e d  l e s s  a s p r e a d  c r e d i t i n g  s t r a t e g y  is  

m u c h  l e s s  vo la t i l e  t h a n  t h e  m a r k e t  c r e d i t i n g  s t r a t e g y .  Also ,  t h e  

f r a c t i o n  of  e a c h  b o x p l o t  t h a t  e x t e n d s  be low t h e  $0 l ine  s h o w s  

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

F i n a l l y ,  all o f  t h e s e  b o x p l o t s  a r e  s k e w e d  on  t h e  d o w n s i d e .  T h a t  m e a n s  

t h a t  t h e  r e s u l t s  a r e  no t  fo l l owing  a n o r m a l  d i s t r i b u t i o n .  T h e r e  is a 

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

s i d e  t h a n  on t h e  u p s i d e .  

Let's look at a few more graphs showing the results of these studies. 

Slides 15 through 20 show the twentieth year surplus for each of the 

40 trials, together with the mean, for each of the six strategies 

tested. 
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T h e  r e s u l t s  are  so r t ed  from the  lowest s u r p l u s  f igu re  to the  l a r g e s t .  

A few i n t e r e s t i n g  comments a re  in o r d e r :  

1. The worst  tr ial  in all s t r a t e g y  t e s t s  was tr ial  28. In this  

t r ia l ,  i n t e r e s t  r a tes  i n c r e a s e d  s h a r p l y  ove r  a 7 - y e a r  per iod  and s t ayed  

at th is  h igh  level for  the  next  few y e a r s .  At this  h igh i n t e r e s t  ra te  

level ,  the  y ie ld  c u r v e  was i n v e r t e d .  

2. ~" The losses  are  much more s e v e r e  when the  market  c r e d i t i n g  

s t r a t e g y  is followed. This  r e su l t s  from a "bo r rowing  sp i r a l . "  When 

the  c r e d i t e d  ra te  is the  market  r a t e ,  the  funct iona l  re la t ionsh ip  

formulas dea l ing  with excess  lapses  do not come into play and  are  not 

u s e d .  Tha t  i s ,  i f  the  p r o d u c t  is a lways c r e d i t i n g  at the  marke t ,  t h e r e  

a re  no e x c e s s ,  m a r k e t - i n d u c e d  l apses .  Because  t h e r e  are  no excess  

lapses  (or  no " r u n  on the  b a n k " ) ,  the  company e x p e r i e n c e s  enormous  

losses  due  to c r e d i t i n g  the  po l i cyho lde r s  r a t e s  that  far  exceed  i ts  

i n t e r e s t  e a r n i n g s .  These  losses  are  f inanced  t h r o u g h  bo r rowing  which 

pu t s  a f u r t h e r  d ra in  on prof i t s .  

Let ' s  look at one last  set  of g r a p h s .  Slides 21 t h r o u g h  26 are  a 

pic tor ia l  view of the  "probabi l i ty  of i n a d e q u a c y "  concept  I spoke of 

ea r l i e r .  These  are  simply normal c u r v e s  which show the  a rea  u n d e r  

the  c u r v e  r e p r e s e n t i n g  the  p robabi l i ty  tha t  the  e n d i n g  s u r p l u s  is less  

t han  $0. 
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20  th Year Ending surplus 
Earned less Spread~Invest in GNMAs 

O0 
r.D 

Probability of 
Inadequate Reserve 
is 20.1% 

Mean: 

Standard 
Deviation: 

$47,883 

$56,973 
k.,J° 

$0 $47,e83 



CA S E S TUD Y LIFE 
20th Year Ending Surplus" 

Earned less Spread/Invest in 5 Year Corporates 

Probability of 
Inadequate Reserve 
is 1.7% 

Mean: 

Standard 
Deviation: 

$9o, 6~.4 

$42,721 
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Probability of 
Inadequate Reserve 
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Mean: 
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Deviation: 
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20th  Year Ending Surplus ~ 

Market~Invest in GNMAs 

¢J:) 

Probability of 
Inadequate R( 
is 50.6~ 

Mean: 

Standard 

$-3,371 

$246,137 
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20th Year Ending Surplus 
Market~Invest in 5 Year Corporates 
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¢.0 Probability of 

Inadequate Rt 
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Mean: 

Standard 
Deviation: 
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20th Year Ending Surplus 

Market/Invest in Highest Weld 

¢= Probability of 
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is 36.9% 

Mean: 

Standard 
Deviation: 
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dolng this  ana lys i s ,  I made a few assumpt ions  (or  took a few 

~ 4 r t i e s ) .  F i r s t ,  I assumed tha t  40 was a number  la rge  enough  to 

~ . ~  the Law of Large Numbers  to app ly .  Second,  I made use  of the  

~ ' ~ t r a l  Limit Theorem tha t  s t a t e s  tha t  i f  the  sample is la rge  enough  

~ l h e  mean and the s t a n d a r d  deviat ion of the  sample are known,  we 

~,1,~use this  mean and s t a n d a r d  devia t ion to r e p r e s e n t  the  d i s t r ibu t ion  

~_~he. random var iab le  in ques t ion .  If you bel ieve in all of th i s ,  then  

,~*u~ean determine the  area  u n d e r  the  cu rve .  

~ [ a l l  of these  s t r a t e g i e s ,  o the r  than  the basel ine  s t r a t e g y ,  I would 

~ y e  a lot of problems s i g n i n g  a good and suf f ic ien t  opinion.  So, in 

~ ' ~ h  ~- of these  cases  I would have  to set  up an addi t ional  r e s e r v e .  How 

~d~*~ou get tha t  r e s e r v e  f igure?  I used  an approach  tha t  I mentioned 

~ H t t l e  bit  ear l ie r .  I n s t ead  of accumula t ing  these  cash  flows as end in g  

~ r p l u s ,  take the p r e s e n t  value of these  cash  flows to get a p r e s e n t  

~'~tle o f  p ro f i t s .  The d iscount  ra te  used  in the  p r e s e n t  value 

~alculation needs  to be the same as the  accumulation ra te  used  in the  

~tlcllng su rp lus  computat ion.  This  d iscount  accumulat ion ra te  is 

[d~pendent upon the pa r t i cu l a r  y e a r  and the  p a r t i c u l a r  t r ia l  we are 

~ er iencing  in the s t u d y .  With the d i s t r ibu t ion  of the  p r e s e n t  value  

~()~' prof i t s  and the normal d i s t r i bu t ion  assumpt ion ,  we can f igure  out 

hbW m u c h  e x t r a  r e s e r v e  we need  to set  up today  to meet ce r ta in  

~i~f tdence  i n t e rva l s .  
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The table below shows the  addi t ional  r e s e r v e  that  is n e c e s s a r y  to make 

the  probabi l i ty  of r e s e r v e  i nadequacy  less  than  1%. 

S t ra t egy  

Earned  less Spread/GNMA 
Earned less  S p r e a d ! 5 - Y e a r  Corpora te  
Earned  less, Sp read /H ighes t  
Market/GNMA 
Market [5 -yea r  Corp.  
Market / I~ighest 

Addit ional  Rese rve  Requi red  
to Make Probabi l i ty  of 

Inadequacy  Less than  1% 

$ 30,851 ( 4.8% of S ta tu tory  Reserve)  
1,815 ( 0.3% of S ta tu to ry  Reserve)  

20,486 ( 3.2% of S ta tu to ry  Reserve)  
166,162 (25.8% of S ta tu tory  Reserve)  

39,568 ( 6.2% of S ta tu to ry  Reserve)  
109,104 (17.0% of S ta tu tory  Reserve)  

Recall that  r e s e r v e s  should cover  reasonable  devia t ions  while r e s e r v e s  

and su rp lus  cover  reasonable  and plausible  devia t ions .  This analysis  

of addit ional  r e s e r v e  r equ i r emen t s  can also shed  some l ight  on the 

second of these  two opinion s t a tements .  If the  company 's  su rp lus  (at 

least  that  a s s igned  to this  line of bus ine s s )  equals  or exceeds  these  

addit ional  r e s e r v e  amounts ,  I would feel comfortable s ign ing  a good- 

and suff ic ient  opinion s ta tement  that  the r e s e r v e s  and des igna ted  

su rp lus  cover  reasonable  and plausible  devia t ions  in expe r i ence .  

One of the key points of my presentation is that with the technology 

we have used in creating these types of cash flow projections and the 

analyses that I've done here, we have the techniques that could be 

used to evaluate reserve levels and make some actuarial statements as 

to what the reserves ought to be to attain certain probabilities of 

reserve adequacy. Ultimately, when we get away from the current 

valuation laws, the analytical tools described today could be the 

mechanism that will allow us to come up with reserve numbers. Maybe 
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~ _ ! ~ o f . t h e  people on the panel  would l ike to make some comments.  

/~tDICKE: In these  d i f fe ren t  s t ud i e s ,  the  mean might be a 

~ o~able estimate of the  p rof i t ab i l i ty .  So, what  we 're  s ay ing  here  is  

L~at i f  you want to be 99% sure  tha t  you have enough  a s se t s ,  you may 

~ d  to hold ex t r a  r e s e r v e s  even i f  y o u r  s tud ies  show tha t ,  on 

~ ! ~ a g e , "  t h e . b u s i n e s s  is prof i tab le .  The o the r  point  I 'd  l ike to make 

~ s t h a t  in al l  these  cases  we assume tha t  a h a r d  and fas t  c r e d i t i n g  
p "  

~ ategY and inves tment  phi losophy was followed. I would hope tha t  

~ t ~ w o u l d  come out of r u n s  of th i s  would be more f lexibi l i ty  in th i s  

~ gard.  For example,  if  you r  management has  been  committed to 

in-vesting in GNMAs, and i f  you have  been ne rvous  about  t ha t ,  th i s  is 
• ~ .  

~ g ~ o d  way to p rove  to them tha t  t h e r e ' s  a potent ia l  problem in 

~H~wing tha t  ph i losophy .  You can ' t  cont inue  to follow tha t  s t r a t e g y  

iron t h e  indef in i te  f u t u r e .  I t h ink  t ha t  managemer~t would want to 

~O'~ify i ts  inves tment  ph i losophy  and c r ed i t i ng  s t r a t e g i e s  before  be ing  

~ q u i r e d  to set  up h i g h e r  r e s e r v e s .  

MR. DOLL: I have  a couple of comments tha t  might help you  
" 

unde r s t and  why the r e su l t s  came out as t h e y  did.  F i r s t ,  the  a s s e t s  in 

~Our case s t u d y  had  a lot of bonds  t h a t  were callable in the  f i r s t  two 

years  of the  project ion.  The re fo re ,  the  r e inves tmen t  s t r a t e g y  had a 

10t ,of  effect  on the answer .  Whereas i f  you had  a much smaller 

pe rcen tage  of callable bonds ,  the  r e inves tmen t  s t r a t e g y  may not have  

t~ade such a b ig  d i f fe rence .  Secondly ,  c r e d i t i n g  the  market  ra te  

obviously had a lot worse r e su l t s  t han  c r ed i t i ng  ba sed  on the  sp read .  
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We d i d  h a v e  a f a i r l y  c o n s e r v a t i v e  m a r k e t  r a t e  d e f i n i t i o n ,  b e i n g  t h e  

h i g h e r  o f  a 1 - y e a r  T r e a s u r y  r a t e  o r  a 5 - y e a r  a v e r a g e  of  a 5 - y e a r  

T r e a s u r y  r a t e .  I s u s p e c t  t h a t  we may  h a v e  g o n e  a l i t t l e  b i t  o v e r b o a r d  

on  o u r  d e f i n i t i o n  of  m a r k e t  r a t e .  

Also  I w a n t  to  make  s u r e  t h a t  y o u  d o n ' t  go  a w a y  f rom h e r e  t h i n k i n g  

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

f r e e  of. a s s u m p t i o n s .  Fo r  t h e  Monte  Ca r lo  m e t h o d ,  t h e r e  a r e  
P 

a s s u m p t i o n s  i n v o l v e d  in s e t t i n g  t h e  in i t i a l  c u r v e s  a n d  in  s e t t i n g  t h e  

p r o b a b i l i t i e s  f o r  g o i n g  f rom one  c u r v e  to  t h e  n e x t .  F o r  t h e  s t o c h a s t i c  

l o g n o r m a l  m e t h o d ,  y o u  h a v e  to  make  c e r t a i n  a s s u m p t i o n s  as  to  w h a t  t h e  

v o l a t i l i t y  will b e .  C e r t a i n l y ,  y o u  can  look at  h i s t o r i c a l  e x p e r i e n c e  fo r  

t h a t ,  b u t  y o u  s t i l l  h a v e  to d e c i d e  w h e t h e r  y o u  w a n t  to  look at t h e  l a s t  

f i ve  y e a r s ,  t h e  l a s t  t e n  y e a r s ,  t h e  l a s t  t w e n t y  y e a r s  o r  w h e t h e r  y o u  

w a n t  to  make  a j u d g m e n t  t h a t  v o l a t i l i t y  is  g o i n g  to be  d i f f e r e n t  in  t h e  

f u t u r e  t h a n  i t  h a s  b e e n  h i s t o r i c a l l y .  A n d ,  t h e r e  a r e  some o t h e r  

a s s u m p t i o n s  t h a t  go  i n t o  t h e  c a l c u l a t i o n  p r o c e s s ,  s u c h  as  t h e  

c o r r e l a t i o n  c o e f f i c i e n t  b e t w e e n  t h e  s h o r t - t e r m  r a t e  a n d  t h e  l o n g - t e r m  

r a t e .  

In  a d d i t i o n ,  I ' d  l i ke  to  p o i n t  o u t  t h a t  we h a v e  b e e n  w o r k i n g  wi th  

40 s c e n a r i o s  h e r e .  F o r t y  is  a p r e t t y  small  n u m b e r  o f  s c e n a r i o s .  

R e g a r d i n g  t h e  one  s c e n a r i o  t h a t  p r o d u c e d  t h e  v e r y  b a d  r e s u l t s ,  I 

n o t i c e d  t h a t  i t  j u m p e d  u p  15 y i e l d  c u r v e s  in  s e v e n  y e a r s .  I f  y o u  

look  at  t h e  p r o b a b i l i t i e s ,  t h a t  d o e s n ' t  seem l ike  a 1 in  100 s c e n a r i o ,  i t  

d o e s n ' t  e v e n  seem l ike  a 1 in  1 ,000 s c e n a r i o .  I g u e s s  as  a V a l u a t i o n  
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Actua ry ,  i f  I were looking at t ha t ,  I would take  l i t t le  c loser  look at 

that scenar io  and say ,  "Tha t ' s  a v e r y  low p e r c e n t a g e  scenar io  tha t  

h a p p e n e d , "  and I 'd  p robab ly  throw it out .  But  tha t  t hen  leaves  me to 

wonder  w h e t h e r  I should  have  looked at more than  40 s cena r io s .  

Mr. Jacobs ment ioned tha t  addi t ional  r e s e a r c h  n e e d s  to be done in this  

r e g a r d ,  and I'll second  tha t .  It seems tha t  when you  do sets  of,  say ,  
p. 

40 or 50 scena r ios ,  y o u ' r e  looking at mean r e s u l t s  tha t  are  p r e t t y  
..° 

~r 

good, bu t  when you  s t a r t  ge t t i ng  down to the  tail  of the  p robabi l i ty  

d i s t r i bu t ions ,  p e r h a p s  t hey  are  not so good.  Obv ious ly ,  if  y o u ' r e  

looking for  a 1% probab i l i ty ,  y o u ' r e  not l ike ly ,  r u n n i n g  only 40 

scenar ios ,  to get  the  one in a h u n d r e d  scenar io .  The t e c h n i q u e  of 

coming up with a d i s t r ibu t ion  as in Slides 21 t h r o u g h  26 shows g rea t  

promise for  eva lua t i ng  th i s .  P e r h a p s ,  if you want  to look at the  1% 

probab i l i ty ,  you  don ' t  need  100 scenar ios  because  you  can ex t rapo la t e  

based  upon the  mean and  s t a n d a r d  devia t ion .  

Something tha t  Mr. Jacobs  also ment ioned and I want  to emphasize  is 

tha t  I t h ink  more r e s e a r c h  needs  to be done as to jus t  what the  

d i s t r ibu t ion  is .  Our  ease s t u d y  assumed tha t  the  d i s t r i bu t ion  is 

normal .  The actual  r e su l t s  tha t  we show h e r e  and some o t h e r  work 

tha t  both  Mr. Jacobs  and  I have  done ind ica tes  tha t  when you do 

asse t / l i ab i l i ty  p ro jec t ions ,  y o u r  gains  gene ra l l y  a re  less  than  y o u r  

losses .  So, you t end  to get a c u r v e  tha t  is skewed  toward  the  loss 

s ide ,  and not  symmetr ical  like a normal d i s t r i b u t i o n .  
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MS. CLAIRE: Jus t  br ie f ly ,  for all those  who are doing the New York 

Regulat ion 126 f i l ings,  I was v e r y  p leased that  when we r epea ted  the  

s t u d y  of Case S tudy  Life us ing  the  7 mandated scenar ios ,  the  r e su l t s ,  

a l though the  numbers  d idn ' t  match exac t ly ,  were qui te  similar. So, it 

is poss ib le ,  if  you cannot  do the  40-50 scenar ios ,  to at least  have  some 

idea of what ' s  going on by jus t  doing  the  New York scenar ios .  
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