
1 9 8 6  V A L U A T I O N  ACTUARY 
S Y M P O S I U M  P R O C E E D I N G S  

SESSION 4 

SETTING A P P R O P R I A T E  ASSUMPTIONS F O R  THE. VALUATION PROCESS  

(JOINT SESSION) 

MR. DENNIS L. CARR:  Over  t he  pas t  couple  of  yea r s ,  T i l l inghas t  has been  

involved  in doing a s s e t / l i a b i l i t y  cash f low ana lyses  for  i n t e r e s t - s e n s i t i v e  l i fe  and 

annu i ty  p roduc t s .  Over  t h a t  t i m e  per iod ,  we have  l e a r n e d  a g r e a t  dea l  about  the  

a s sumpt ions  involved  in such model ing .  The a s s u m p t i o n - s e t t i n g  p rocess  is no t  

new to ac tua r i e s ;  howeve r ,  s e t t i n g  a s sumpt ions  t h a t  va ry  wi th  d i f f e r e n t  i n t e r e s t  

scenar ios  is r a t h e r  new, so we are  s t i l l  v e r y  much  in the  l ea rn ing  mode .  

Assumpt ion  s e t t i n g  can be a r a t h e r  dry  topic .  In o rde r  to  m a k e  i t  a l i t t l e  less so, 

our discussion will c e n t e r  a round  a case  s tudy .  I will d iscuss  the  a s s u m p t i o n -  

s e t t i n g  a spec t s  of  this  case  s tudy  today ,  and Mike Tuohy will discuss the  r e su l t s  

in ano the r  speech .  

The t i t l e  of  our case  s tudy  is " M i s m a t c h  L i f e  R e v i s i t e d . "  For  those  of you  who 

a t t e n d e d  las t  year ' s  sympos ium,  t h e s e  nex t  f ew minu t e s  will be a rev iew;  for  

those  who did not ,  i t  will be new m a t e r i a l .  

I'd l ike to begin  our case  s tudy  by i n t r o d u c i n g  some  of  the  key  e m p l o y e e s  at  

M i s m a t c h  Li fe .  F i r s t ,  we have  our ch ief  m a r k e t i n g  o f f i c e r ,  Sal A. L o t t .  Sal 

s t a r t e d  out sel l ing as an agen t  and worked  his way  up th rough  the  ranks .  He is 

qu i te  proud of  his m a r k e t i n g  a c h i e v e m e n t s  at  M i s m a t c h  L i fe .  
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N e x t ,  we have  our  ch i e f  i n v e s t m e n t  o f f i c e r ,  Max M. Yield.  T imes  have  been  

tough  f o r  Max. As new m o n e y  y ie lds  d e c l i n e d  and t he  p r e s s u r e  was on to keep  

c r e d i t e d  i n t e r e s t  r a t e s  high,  Max sa t  in the  hot  s ea t .  T h e r e  was a lo t  of p r e s s u r e  

to  go wi th  l o n g e r - m a t u r i t y  and l o w e r - q u a l i t y  i n v e s t m e n t s .  

N e x t ,  t h e r e  is t he  ch i e f  a c t u a r y ,  Ern ie  D. Spread .  E rn ie  has b e e n  at  M i s m a t c h  

L i f e  f o r  s e v e r a l  y e a r s  and hopes  t h a t  the  v a l u a t i o n  a c t u a r y  p roposa l  will b e c o m e  

law one  y e a r  a f t e r  his r e t i r e m e n t  d a t e .  

I'd l ike  you  to  m e e t  our  f ina l  c h a r a c t e r  f i r s t  as we saw him last  y e a r  and then  as 

he is t oday .  L a s t  y e a r ,  Manny Sennar ios  was the  a s s i s t an t  a c t u a r y  at  M i s m a t c h  

L i fe .  As you  can  see ,  Manny was qu i t e  i nvo lved  in doing the  a c t u a l  cash  f low 

p r o j e c t i o n s .  Manny 's  a t t i t u d e  las t  y e a r  was e x p r e s s e d  by  the  s t a t e m e n t ,  " T h e r e  

goes  my s tudy  t i me ! "  I'm p l e a s e d  to a n n o u n c e  t h a t  Manny has had a ve ry  good 

y e a r .  As you  can see  f r o m  the  new p laque  on his o f f i c e  wall ,  Manny passed  his 

f ina l  e x a m  and now is an FSA. You also will n o t e  t ha t  he r e c e i v e d  a 

p r o m o t i o n - - t o  a s s i s t a n t  v i c e - p r e s i d e n t  and a c t u a r y .  Marmy has c l e a n e d  up his 

o f f i c e  a b i t .  Those  pi les  of  c o m p u t e r  runs f r o m  las t  y e a r  have  b e e n  r e p l a c e d  by 

a few g raphs  on his o f f i c e  wall .  Manny has  l e a r n e d  to  b e t t e r  m a n a g e  the  mass of  

d a t a  p r o d u c e d  by t he  cash  f low s tud ies  by  r e d u c i n g  the  d a t a  to  p i c t u r e s ,  when 

poss ib le .  

Now t h a t  you 've  m e t  the  peop l e  a t  M i s m a t c h  L i f e ,  l e t ' s  t ake  a look a t  some  

g e n e r a l  b a c k g r o u n d  i n f o r m a t i o n  c o n c e r n i n g  the  case  s tudy .  M i s m a t c h  L i fe  is a 

s imp le  o n e - p r o d u c t  c o m p a n y .  It  sel ls  a t y p i c a l  b a c k - l o a d  un ive r sa l  l i fe  p r o d u c t .  

It b e g a n  issuing this  p r o d u c t  in J a n u a r y  1981. Our case  s tudy  will cons ide r  t he  
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va lua t ion  to be done on D e c e m b e r  31, 1990. F ina l ly ,  i t  is i m p o r t a n t  to keep  in 

mind t h a t  we have  made  the  s impl i fy ing  a s s u m p t i o n  t h a t  the  s t a t u t o r y  r e se rve  is 

equal  to the  cash su r r ende r  value .  

In o rder  to ge t  a b e t t e r  fee l  for  M i s m a t c h  Li fe ' s  b lock of un ive r sa l  l i fe  business ,  

le t ' s  t ake  a look a t  some h i s to r i ca l  da ta .  The fo l lowing  tab le  shows the  h i s to r i ca l  

sa les  g rowth  of  the  company :  

TABLE 4-1 

Annual  
Year  P r e m i u m  Lump Sum Tota l  

198Z $ 16 $ 4 $ ZO 

1984 80 40 lZ0 

1986 IIZ 55 167 

1988 136 30 166 

1990 160 16 176 

Table  4-1 shows the  sa les  s t a t i s t i c s  for  s e l e c t e d  y e a r s  in t e r m s  of  annual  

p r e m i u m / p e r i o d i c  p r e m i u m  sold and add i t iona l  lump sum p r e m i u m  rece ived ,  as 

well  as the  t o t a l  sa les  f igure .  The p a t t e r n  of  sa les  is m e a n t  to r e p r e s e n t  a 

t yp i ca l  s i t ua t ion .  There  is rapid  g rowth  in sales  th rough  the  ea r ly  1980s. Lump 

sum p r e m i u m  inc rea se s  t h r o u g h o u t  the  f i r s t  ha l f  of  the  1980s and then  t ape r s  o f f  

as 1990 approaches .  Annual  p r e m i u m  inc rea se s  a t  a dec rea s ing  r a t e  as t i m e  

passes .  Note  t h a t  in the  las t  ha l f  of t he  1980s, t he  t o t a l  p r e m i u m  income  tends  

to be f a i r l y  f l a t .  This is due to a s lowing g r o w t h  r a t e  in annual  p r e m i u m  and a 

d e c r e a s e  in the  lump sums r ece ived .  
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Ta b le  4-Z shows the  h i s t o r i c a l  g r o w t h  in the  po l i cy  l i ab i l i ty  fo r  s e l e c t e d  yea r s :  

TABLE 4-Z 

Y e a r  Fund Value  Cash  Value 

198Z $ Z5 $ 2 

1984 Z00 44 

1986 608 Z41 

1988 1,Z08 638 

1990 Z,01Z 1,Z35 

Both  t h e  g r o w t h  of  t he  fund va lue  and the  cash  s u r r e n d e r  va lue  a re  t r a c e d  in this  

t ab l e .  C o n s i d e r i n g  the  r a t h e r  f l a t  t o t a l  p r e m i u m  sales  of the  l as t  ha l f  of the  

1980s,  as shown in T a b l e  4-1 ,  i t  is i n t e r e s t i n g  to  look a t  t he  r ap id  g r o w t h  in fund  

va lues  t ha t  o c c u r s  b e t w e e n  y e a r - e n d  1985 and y e a r - e n d  1990. The fund va lue  

m o r e  than  t r i p l e s  o v e r  this  4 - y e a r  t i m e  pe r iod .  The  g r o w t h  in the  cash  s u r r e n d e r  

va lue  is e ven  m o r e  rap id ,  i n c r e a s i n g  f i v e f o l d  ove r  t h a t  s a m e  4 - y e a r  per iod .  Of 

cou r se ,  t he  cash  va lue  g r o w t h  is a c c e n t u a t e d  by the  g rad ing  o f f  of  t he  s u r r e n d e r  

c h a r g e s  o v e r  t i m e .  What  does  this  te l l  us? I th ink  i t  says  t h a t  un ive r sa l  l i fe  

cou ld  qu ick ly  c o m e  to a c c o u n t  fo r  a m a j o r  p o r t i o n  of  our r e s e r v e s ,  even  if  such  is 

n o t  the  case  t oday .  I t  also says t h a t  as s u r r e n d e r  c h a r g e s  wea r  of f ,  t he  a m o u n t  

of  " d e m a n d  depos i t "  funds will g row s u b s t a n t i a l l y  o v e r  the  yea r s .  
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Table 4-3 shows the growth  over the years  on the asse t  side of the ba lance  shee t :  

TABLE 4-3 

Book Marke t  Ra t io  
Year  Value Value (Market/Book) 

198Z $ 1 $ 1 100% 
1984 57 61 107 
1986 Z80 Z89 103 
1988 696 686 98 
1990 a 1,Z35 1,3Z5 107 

aBook value adjus ted  to equal  s t a t u t o r y  rese rve .  

Over  the t ime period shown, Mismatch  Life  has inves ted  in a mixture  of 5-year  

and 15-year  A- ra ted  corpora te  bonds. Both book values and marke t  values are 

shown for the portfol io .  The last  column shows the ra t io  of marke t  value to book 

value. In general ,  the in te res t  r a te  envi ronment  has been  s tab le  or declining 

over  the period; the re fore ,  the ra t io  has been  g r ea t e r  than 100 pe rcen t .  At the 

end of  1990, you will no t ice  that  the book value of asse ts  has been  ad jus ted  to be 

equal to the amount  of the l iabi l i ty for valuat ion purposes.  As the valuat ion 

s tar t s ,  the marke t  value of the asse ts  exceeds  the book value by 7 percen t .  

Table  4-4 shows the p a t t e rn  of h is tor ica l  i n t e r e s t . r a t e s  for the 1980s: 

T A B L E 4 - 4  

Net  
Por t fo l io  Cred i t ed  Compe t i t o r s '  

Year Yield R a t e  R a t e  Spread 

198Z 1Z.4% 11.1% 11.1% 1 .3% 
1984 1Z.5 10.5 10.0 Z.O 
1986 9 .7  8 .4  7 .9  1.3 
1988 9 .3  7 .8  8 .0  1.5 
1990 9.7  8 .1  8 .6  1 .6  
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The f i r s t  co lumn a f t e r  "Year"  shows M i s m a t c h  L i fe ' s  po r t fo l i o  y ie ld  ne t  of  

i n v e s t m e n t  expenses .  The ea r ly  1980s p r o d u c e d  high yields .  U n f o r t u n a t e l y ,  as 

r a t e s  dropped in 1985 and 19867 the  m a j o r i t y  of M i s m a t c h  Li fe ' s  15-year  bonds 

were  ca l led ,  and funds had  to be r e i n v e s t e d  at  the  lower  p reva i l ing  r a t e s .  The 

e f f e c t  of cal ls  is shown qu i t e  d r a m a t i c a l l y  by the  drop in po r t fo l io  y ie ld  f rom 

1Z.5 to 9.7 p e r c e n t  b e t w e e n  1984 and 1986. 

The nex t  co lumn shows the c r e d i t e d  r a t e  for  the  var ious  per iods.  The nex t  

co lumn a f t e r  t h a t  shows the  r a t e  c r e d i t e d  by c o m p e t i t o r s  on the i r  un iversa l  l i fe  

p roduc t s .  M i s m a t c h  L i f e  h i s t o r i ca l l y  has cons ide red  bo th  i ts  ne t  po r t fo l io  

earn ings  r a t e  and the  c o m p e t i t o r s '  r a t e  in es tab l i sh ing  i ts  c r e d i t e d  r a t e .  The 

f ina l  co lumn i l l u s t r a t e s  the sp read  b e t w e e n  the  ne t  po r t fo l i o  y ie ld  and the 

c r e d i t e d  r a t e .  In 1984, wi th  new m o n e y  r a t e s  at  a r a t h e r  high level ,  M i s m a t c h  

L i f e  was running a Z p e r c e n t  spread.  Tha t  sp read  dropped to 1.3 p e r c e n t  in 1986 

and s t ab i l i z ed  a t  about  1.5 p e r c e n t  in 1988 and 1990. 

Now t h a t  we've given you some of  the  h i s to r i ca l  background  on M i s m a t c h  Li fe ,  

i t 's  t ime  to move  on to our major  topic ,  which  is a s sumpt ion  s e t t i ng .  Our 

approach  will be to look f i r s t  at  the  s t a n d a r d  a s sumpt ions  t h a t  were  chosen for  

doing the  opinion. A f t e r  r ev iewing  these  s t anda rds ,  we will back  up and t ake  a 

look at  the  s e n s i t i v i t y  ana lyses  t ha t  were  p e r f o r m e d  in d e t e r m i n i n g  what  the 

s t a n d a r d  assumpt ions  would be. As the  s t a n d a r d  a s sumpt ions  are descr ibed ,  

compar i sons  and c o n t r a s t s  will be made ,  when  app ro r i a t e ,  b e t w e e n  the  

app roaches  used  for  las t  yea r ' s  and this  yea r ' s  case  s tudies .  
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The c e n t r a l  a s sumpt ion  in cash f low mode l ing  is the  cho ice  of i n t e r e s t  r a t e  

scenar ios .  For  las t  yea r ' s  opinion,  Ern ie  D. Spread  m a d e  up some  h a n d - p i c k e d  

scenar ios .  A f t e r  Manny  Sennar ios  had  run the  cash f low models ,  Max M. Yield,  

the  ch ie f  i n v e s t m e n t  o f f i c e r ,  d e b a t e d  the  r e su l t s ,  c l a iming  t h a t  s eve ra l  of  the  

i n t e r e s t  r a t e  scenar ios  jus t  didn ' t  m a k e  sense .  Most  of this  d e b a t e  c e n t e r e d  

around scenar ios  for  which the  r e su l t s  we re  less t h a n  s a t i s f a c t o r y .  

This yea r ,  s ince Manny  does not  have  to s tudy  for  any a c t u a r i a l  exams ,  he is 

much  more  involved  in the  process .  Marmy h e a r d  some  of  the  pr ior  yea r ' s  

a r g u m e n t s  b e t w e e n  Max and Ernie;  t h e r e f o r e ,  he involved  Max and the  

i n v e s t m e n t  a rea  in the  cho ice  of  i n t e r e s t  s cena r io s  e a r l y  in the  process .  

This yea r ,  Manny  is tak ing  a much  more  s o p h i s t i c a t e d  app roach  to g e n e r a t i n g  

i n t e r e s t  scenar ios- -he  is using a s t o c h a s t i c  g e n e r a t o r  p rog ram.  Al though  c u r r e n t  

r egu la t i ons  m a n d a t e  model  runs under  only seven  i n t e r e s t  s cena r ios  for  the  

opinion, Mauny is doing s e n s i t i v i t y  ana lyses  based  upon i n t e r e s t  s cena r io s  

g e n e r a t e d  by this  p rog ram.  Le t ' s  t ake  a look a t  some  of  the  a d v a n t a g e s  of this  

s t o c h a s t i c  approach:  

o The use of a se t  of s t o c h a s t i c  s cena r ios  causes  less b icker ing .  Because  

the  scenar ios  are chosen to provide  a full  r a n g e  of r e su l t s ,  the  a r g u m e n t s  

caused  by hand-p i cked  scena r ios  are  g e n e r a l l y  avoided.  

o The v o l a t i l i t y  of i n t e r e s t  r a t e s  can be s e l e c t e d .  With  the  gu idance  of 

h i s to r i ca l  v o l a t i l i t y  e x p e r i e n c e ,  m a n a g e m e n t  can  choose a v o l a t i l i t y  

a s sumpt ion  based  upon i ts  c u r r e n t  out look.  
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o R e s u l t s  a r e  e a s i e r  to  c o m m u n i c a t e .  B e c a u s e  a ful l  r a n g e  of  r e s u l t s  is 

o b t a i n e d ,  d i sp l ay s  of  t he  v a r i a t i o n  in r e s u l t s  and  a v e r a g e  r e s u l t s  a r e  

e a s i l y  p r o d u c e d .  We h a v e  found  g r a p h i c  d i sp lays  to  be  t he  m o s t  

e f f e c t i v e  in c o m m u n i c a t i n g  r e s u l t s .  

L e t ' s  n e x t  c o n s i d e r  s o m e  of  the  d e t a i l s  of  the  s t o c h a s t i c  i n t e r e s t  r a t e  g e n e r a t o r :  

o The  9 0 - d a y  and  1 0 - y e a r  r a t e s  a r e  c o n s i d e r e d  r a n d o m  v a r i a b l e s .  The  

c h a n g e  in e a c h  r a t e  is a s s u m e d  to  be  l o g - n o r m a l l y  d i s t r i b u t e d .  This  

d i s t r i b u t i o n  is s u p p o r t e d  by  s e v e r a l  s t u d i e s  of  h i s t o r i c a l  i n t e r e s t  r a t e  

p a t t e r n s .  

o The  m o v e m e n t s  of  the  9 0 - d a y  and  1 0 - y e a r  r a t e s  a r e  a s s u m e d  to  be  

c o r r e l a t e d .  H i s t o r i c a l l y ,  th is  c o r r e l a t i o n  in m o v e m e n t  has  b e e n  a b o u t  70 

p e r c e n t .  This  was  t he  a s s u m p t i o n  u sed  to  g e n e r a t e  M i s m a t c h  L i f e ' s  

s c e n a r i o s .  

o T h e r e  a r e  a b s o l u t e  m i n i m u m  and m a x i m u m  l e v e l s  fo r  b o t h  the  9 0 - d a y  

and  1 0 - y e a r  r a t e s .  I t  is a s s u m e d  t h a t ,  a t  s o m e  po in t ,  the  g o v e r n m e n t  

would  i n t e r v e n e  and  no t  a l low f u r t h e r  m o v e m e n t s  in r a t e s .  

o T h e r e  is a m a x i m u m  d i f f e r e n c e  a l l o w e d  b e t w e e n  the  9 0 - d a y  r a t e  and 10- 

y e a r  r a t e  fo r  any  pe r iod .  Aga in ,  th is  m a x i m u m  is b a s e d  on h i s t o r i c a l  

d a t a .  
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The b o u n d a r y  cond i t ions  i m p o s e d  on M i s m a t c h  L i f e ' s  40 s c e n a r i o s  w e r e  as 

fo l lows :  

o The min imum r a t e s  w e r e  Z and 5 p e r c e n t  for  9 0 - d a y  and 1 0 - y e a r  

m a t u r i t i e s ,  r e s p e c t i v e l y .  

o The m a x i m u m  r a t e  was  Z8 p e r c e n t  for  b o t h  m a t u r i t i e s .  

o The d i f f e r e n c e  b e t w e e n  the  9 0 - d a y  r a t e  and the  1 0 - y e a r  r a t e  was  l i m i t e d  

to +4 p e r c e n t .  

One  of  the  key  a s sumpt ions  f ed  in to  the  s t o c h a s t i c  g e n e r a t o r  is the  v o l a t i l i t y  

a s sumpt ion .  For  our pure  m a t h e m a t i c i a n s ~  this  v o l a t i l i t y  is the  s t a n d a r d  

dev i a t i on  of  the  log of  the  r a t i o  of the  i n t e r e s t  r a t e  a t  t i m e  t + 1 to  the  i n t e r e s t  

r a t e  a t  t i m e  t. The mos t  i m p o r t a n t  thing to  n o t e  is t h a t  t he  h igher  the  v o l a t i l i t y  

a s sumed ,  the  m o r e  the  i n t e r e s t  r a t e s  b o u n c e  a round.  

Tab le  4-5 g ives  the  vo l a t i l i t y  a s s u m p t i o n  u sed  for  t he  Un ive r sa l  L i fe  c a s e  s tudy ,  

f o l l o w e d  by  h i s to r i ca l  v o l a t i l i t y  m e a s u r e s  for  the  t h r e e  s e v e n - y e a r  pe r i ods  

c o m m e n c i n g  in 1965: 

TABLE 4-5  

UL 
A s s u m p t i o n  1965-71 197Z-78 1979-85 

90-Day .14 .139 .143 .191 

10-Year .08 .07Z .045 .098 
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The a s sumpt ion  used for  our  s t u d y  was about  a v e r a g e  for  the  full  21 -yea r  

h i s t o r i c a l  per iod.  As one would e x p e c t ,  the  pe r iod  f rom 1979 to 1985 c l ea r l y  had  

the  h ighes t  level  of vo l a t i l i t y .  

The i n t e r e s t  r a t e s  g e n e r a t e d  by this  s t o c h a s t i c  p rocess  are  T r e a s u r y  yields .  

R a t e s  for  m a t u r i t i e s  o the r  t h a n  90 days  and 10 y e a r s  are  ob t a ined  by i n t e r p o l a -  

t ion.  These  T rea su ry  y ie lds  are  t hen  c o n v e r t e d  to y ie lds  for  o the r  i n v e s t m e n t  

i n s t r u m e n t s  (for exampl% A - r a t e d  c o r p o r a t e  bonds) using h i s to r i ca l  sp read  

re la t ionsh ips .  

Keep  in mind t h a t  all of  the  s e n s i t i v i t y  ana lyses  desc r ibed  in the  r e m a i n d e r  of 

this  p r e s e n t a t i o n  were  p e r f o r m e d  under  the  s t o c h a s t i c a l l y  g e n e r a t e d  se t  of  

i n t e r e s t  r a t e  scenar ios .  

There  a re  severa l  o the r  a s sumpt ions  t ha t  v a r y  wi th  the  changes  in i n t e r e s t  r a t e s  

under  the  var ious  scenar ios .  We are  going to t ake  a look a t  wha t  we cons ider  to  

be the  four  key  as sumpt ions  for  t e s t i ng  a un iversa l  l i fe  plan. 

The f i r s t  key  a s sumpt ion  is the  i n v e s t m e n t  s t r a t e g y - - t h a t  is~ how pos i t ive  cash 

f lows are i nves t ed  in f u t u r e  years .  As desc r ibed  earlier~ M i s m a t c h  L i fe  has 

h i s t o r i c a l l y  i n v e s t e d  in a mix of 5 -yea r  and 15-year  A - r a t e d  c o r p o r a t e  bonds. 

Max M. Yield has s t i l l  no t  deve loped  a w r i t t e n  i n v e s t m e n t  pol icy  for  the  

un iversa l  l i fe  plan~ even  though  the  need  for  such a s t a t e m e n t  was r e c o g n i z e d  

las t  yea r .  
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The s e c o n d  k e y  a s s u m p t i o n  is the  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 ,  or  how the  c r e d i t e d  

r a t e  on un ive r sa l  l i f e  funds  wil l  b e  d e t e r m i n e d  in f u t u r e  y e a r s .  O n c e  again ,  

M i s m a t c h  Li fe  r e c o g n i z e d  the  n e e d  for  a w r i t t e n  s t a t e m e n t  of  i ts  c r e d i t i n g  

s t r a t e g y ,  and once  again  it  has no t  b e e n  c o m p l e t e d .  This t ime ,  the  cu lp r i t  is 

Ernie  D. Spread.  

The  th i rd  k e y  a s s u m p t i o n  is t he  w i t h d r a w a l  r a t e  f o r m u l a ,  or  how w i t h d r a w a l  

r a t e s  a re  e x p e c t e d  to  v a r y  wi th  changes  in the  i n t e r e s t  e n v i r o n m e n t .  This 

a s s u m p t i o n  is h ighly j u d g m e n t a l ,  s ince  M i s m a t c h  L i fe ' s  un ive r sa l  l i fe  bus iness  has  

y e t  to be  s u b j e c t e d  to  an i n t e r e s t  r a t e  spike.  C o n c u r r e n t  wi th  the  w i t h d r a w a l  

r a t e  fo rmula ,  t he  p r e m i u m  p a y m e n t  p a t t e r n  fo r  the  p r o d u c t  should be  

e s t ab l i shed .  More  p r e m i u m  i n c o m e  can  b e  e x p e c t e d  when  M i s m a t c h  L i f e  has  a 

c o m p e t i t i v e  r a t e ,  and less  p r e m i u m  i n c o m e  can  be  e x p e c t e d  when  i ts  r a t e  is less  

c o m p e t i t i v e .  For  pu rposes  of  our ca se  s tudy ,  s impl i fy ing  a s sumpt i ons  w e r e  m a d e  

tha t  all w i t h d r a w a l s  would  be  full  w i t h d r a w a l s  and t ha t  all  p r e m i u m  p a y m e n t s  

would  r e m a i n  level .  

The f o u r t h  key  a s s u m p t i o n  is the  c o m p e t i t o r s '  r a t e - - t h a t  is, t he  r a t e  we e x p e c t  

c o m p e t i t o r  c o m p a n i e s  to c r e d i t  on the i r  un ive r sa l  l i fe  p r o d u c t s  under  the  va r ious  

s c e n a r i o s  for  f u t u r e  i n t e r e s t  r a t e s .  M i s m a t c h  L i f e  has  c o n t i n u e d  to  s t u d y  i ts  

c o m p e t i t o r s '  p r o d u c t s  on a m o n t h l y  bas is .  It  has  n o t i c e d  a d e f i n i t e  h e s i t a t i o n  to  

drop c r e d i t e d  i n t e r e s t  r a t e s  when the  g e n e r a l  i n t e r e s t  l eve l  dec l ines .  Again,  

s ince  the  un ive r sa l  l i fe  bus iness  has no t  b e e n  s u b j e c t e d  to  an i n t e r e s t  spike,  

M i s m a t c h  L i f e  is no t  su re  wha t  c o m p e t i t o r s  would  do in t ha t  s i t ua t ion .  
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Now t h a t  we 've de f i ned  in gene ra l  t he se  four  key  as sumpt ions ,  le t ' s  look a t  the  

a c t u a l  s t a n d a r d  a s sumpt ions  chosen by M i s m a t c h  L i fe  in each  case  for  i ts  

va lua t ion .  

The s t a n d a r d  i n v e s t m e n t  s t r a t e g y  assumes  all funds  a re  i nves t ed  in A - r a t e d  

c o r p o r a t e  bonds.  The mix of  i n v e s t m e n t s  is 50 p e r c e n t  in 5 -yea r  m a t u r i t i e s  and 

50 p e r c e n t  in 15-year  m a t u r i t i e s .  The 15-year  bonds are  a s sumed  to be ca l lable  

a f t e r  f ive  yea r s .  This s t a n d a r d  a s sumpt ion  was deve loped  by Manny Sennarios ,  

wi th  a g r e a t  deal  of r e l i a n c e  p l aced  on Max M. Yield.  

In deve loping  an a s sumpt ion  for  the  s t a n d a r d  c r ed i t i ng  s t r a t e g y ,  Marmy used  as 

input  the  m i n u t e s  f rom the  I n t e r e s t  R a t e  C o m m i t e e  mee t ings .  It was f a i r ly  

obvious f rom the  minu t e s  t h a t  Ernie was g e n e r a l l y  arguing t h a t  the  spread  be 

m a i n t a i n e d  at  all costs .  On the  o the r  side,  Sal A. L o t t  g e n e r a l l y  a rgued  tha t  

M i s m a t c h  Li fe  n e e d e d  to be c o m p e t i t i v e  at  all cos ts .  Max was l e f t  wi th  the  

r e f e r e e ' s  j ob - t ry ing  to f ind i n v e s t m e n t s  t ha t  would s a t i s f y  bo th  Ernie 's  need  to 

make  the  spread  and Sal's need  to be c o m p e t i t i v e .  This usua l ly  was a d i f f i c u l t  

task.  

Based on this standoff and Mismatch Life's actual history on credited rates, 

Manny developed the following standard crediting strategy: 

0 

0 

0 

Net earned rate on the portfolio less 1.50 percent. 

Not greater than the competitors's rate plus 0.50 percent. 

Not less than the competitors' rate less 0.50 percent. 
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Note  t h a t  the  s t a n d a r d  c o m p e t i t o r s '  r a t e  will be  d e f i n e d  l a t e r  in this  p r e s e n t a -  

t ion.  

The s t a n d a r d  w i thd rawa l  r a t e  a s sumpt ion  is c o m p o s e d  of  s eve ra l  e l e m e n t s .  

F i r s t ,  t he re  is an under ly ing  base  w i t h d r a w a l  r a t e  t h a t  is equal  to the  w i t h d r a w a l  

r a t e s  used in t r a d i t i o n a l  leve l  i n t e r e s t  a s s u m p t i o n  pr ic ing  work.  To this  base  

w i thd rawa l  r a t e  is added  an add i t iona l  w i t h d r a w a l  r a t e  g e n e r a t e d  by a f o r m u l a .  

This f o r m u l a  has two bas ic  e l e m e n t s .  F i r s t ,  if  the  c r e d i t e d  r a t e  fa l l s  beh ind  the  

c o m p e t i t o r s '  r a t e ,  add i t i ona l  w i thd rawa l s  are  a s s u m e d  to occur .  Second,  this  

add i t iona l  w i thd rawa l  f u n c t i o n  is d a m p e n e d  by the  e x i s t e n c e  of  su r r ende r  

charges .  The las t  e l e m e n t  in the  w i t h d r a w a l  a s s u m p t i o n  is an o v e r a l l  m a x i m u m  

imposed  on the  t o t a l  of  the  base  and add i t iona l  r a t e s .  

M i s m a t c h  Life ' s  add i t iona l  w i t h d r a w a l  f o r m u l a  is i l l u s t r a t e d  in Table  4-6: 

TABLE 4-6 

C o m p e t i t o r s '  R a t e  
Less  C r e d i t e d  

R a t e  

A d d i t i o n a l  
W i t h d r a w a l  

R a t e  

1% Z% 
Z 8 
3 18 
4 Z5 

Maximum total 30 

Note  t h a t  the  add i t iona l  w i t h d r a w a l  r a t e s  f rom the  t ab le  are  r e d u c e d  based  upon 

the  amoun t  of su r r ende r  cha rge  in e f f e c t .  

The standard definition of the competitors' rate was chosen as a function of 

5-year Treasury yields. It was taken as the greater of the new money rate less 
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0.Z5 p e r c e n t  and the  e i g h t - q u a r t e r  ro l l ing  a v e r a g e  of  the  pas t  new m o n e y  r a t e s  

less 0.50 p e r c e n t .  Manny d e r i v e d  this a s s u m p t i o n  f r o m  an e x t e n s i v e  s tudy  of  the  

c o m p e t i t o r s '  un i ve r s a l  l i f e  plans t h a t  he  ma in t a in s .  

These represent the final, or standard, assumptions chosen by Mismatch Life. 

With them in mind, let's review the standard results for the scenarios. The 

results are shown in Figure 4-1. 

We ' re  going to  cons ide r  F i g u r e  4-1 on a f a i r l y  d e t a i l e d  basis ,  b e c a u s e  t he  

r e m a i n i n g  f i gu re s  all fo l low a s imi l a r  f o r m a t .  The  i t e m  g r a p h e d  is t he  p r e s e n t  

va lue  of  surplus.  Fo r  e a c h  s cena r i o ,  this  p r e s e n t  va lue  is c a l c u l a t e d  by apply ing  

a d i s c oun t  f a c t o r  to  the  d i f f e r e n c e  b e t w e e n  t he  m a r k e t  va lue  of a s se t s  and the  

s t a t u t o r y  r e s e r v e  at  the  end of  30 y e a r s - - t h a t  is, t he  end of the  mode l  pe r iod .  

The  d i scoun t  f a c t o r  is c a l c u l a t e d  by running  e a c h  s c e n a r i o  t w i c e ,  wi th  the  s e c o n d  

run s t a r t i n g  wi th  an add i t i ona l  $1,000 of  cash  at  t i m e  ze ro .  By looking a t  the  

d i f f e r e n c e  in ending va lues  fo r  t h e s e  two  runs,  a c o m p o s i t e  d i s coun t  f a c t o r  can  

be c a l c u l a t e d  for  e a c h  s c e n a r i o  ba sed  on the  i n t e r e s t  r a t e s  c o n t a i n e d  in tha t  

s c e n a r i o .  This p r e s e n t  va lue  of  surplus  f i gu re  is e s s e n t i a l l y  the  s a m e  as the  cash  

f l o w - b a s e d  surplus  n u m b e r  d e v e l o p e d  by the  r e s e a r c h  done  a t  A e t n a  L i f e  by Mike 

M a t e j a  and J im G e y e r .  

The  p r e s e n t  va lue  of  surplus  n u m b e r s  for  e a c h  of the  s c e n a r i o s  a re  r a n k e d  f rom 

h ighe s t  to lowes t .  This r a n g e  is r e p r e s e n t e d  by t he  ba r  in F igu re  4-1.  The  

v e r t i c a l  axis is in thousands  of do l l a r s - - tha t  is, f r o m  ($1,000,000) to  $1 ,000,000.  

The  shaded  a r e a  in the  ba r  r e p r e s e n t s  the  midd le  90 p e r c e n t  of  the  r e su l t s ,  wi th  

the  unshaded  a r ea s  r e p r e s e n t i n g  the  h ighes t  5 p e r c e n t  ( the  bes t  two) and the  
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l o w e s t  5 p e r c e n t  ( the wors t  two) of  the  s c e n a r i o s .  The  l ine wi th in  the  shaded  

a r e a  r e p r e s e n t s  t he  m e d i a n  r e su l t ;  t h a t  is, r e s u l t s  a r e  b e t t e r  fo r  ha l f  and worse  

for  ha l f  of  the  s cena r i o s .  

The  m e d i a n  r e s u l t  is b e t w e e n  $400,000 and $500,000 for  p r e s e n t  va lue  of surplus.  

This  is f a i r l y  s u b s t a n t i a l  in r e l a t i o n s h i p  to  our  beg inn ing  s t a t u t o r y  r e s e r v e  of  jus t  

ove r  $1,g00,000.  

In doing his work,  Manny s e p a r a t e d  ou t  the  midd le  90 p e r c e n t  of the  r e su l t s  as a 

f i r s t  cut  at  t he  d e f i n i t i o n  of  r e a s o n a b l e .  In o t h e r  words ,  t he  shaded  a r e a  

r e p r e s e n t s  the r e a s o n a b l e  r e su l t s .  While the  m e d i a n  r e su l t  l ooked  qu i t e  h e a l t h y ,  

the  r e su l t s  fo r  the  shaded ,  or r e a s o n a b l e ,  a r e a  do e x t e n d  be low the  0 line; 

t h e r e f o r e ,  the  graph  is t e l l ing  us t h a t  t h e r e  m a y  be a n e e d  for  add i t i ona l  

r e s e r v e s ,  based  on Manny 's  d e f i n i t i o n  of  r e a s o n a b l e .  

F i g u r e  4-1 r e p r e s e n t s  the  f inal  conc lus ions  d rawn  f r o m  the  s e n s i t i v i t y  ana lyses  

p e r f o r m e d  by Manny.  Le t ' s  now look at  t he  work  t h a t  led  up to  this c h o i c e  of  the  

s t a n d a r d  a s sumpt ions .  

~'irst, we are going to review a couple of sensitivity tests performed with regard 

to the structure of the interest rate scenarios. In reviewing some of the 

regulations published by various state insurance departments, Manny noticed sets 

of recommended interest rate scenarios. For all of these scenarios, it was 

assumed that interest rates would remain level after I0 years. Manny thought it 

would be interesting to look at the standard results with a revised set of interest 

scenarios. This revised set of scenarios would be the same as the standard 
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e x c e p t  t h a t  r a t e s  a f t e r  t he  lOth  y e a r  would  be  he ld  l eve l  a t  t he  r a t e s  in e f f e c t  a t  

t he  end of  the  lOth y e a r .  

Figure 4-2 shows the results of this sensitivity test. The first bar, labeled "Std," 

represents the standard results. The second bar, labeled "Level --10 Yr," 

represents the results for the scenarios with level rates after 10 years. As you 

might suspect, the results for the "level after 10 years" scenarios are much 

better. In fact, the shaded, or reasonable, area stays above the line for these 

scenarios. 

Should the  s c e n a r i o  r a t e s  v a r y  fo r  30 y e a r s ,  or should  t h e y  v a r y  fo r  10 y e a r s ?  I'm 

no t  s u r e  on this  po in t .  Log i ca l l y ,  i t  s e e m s  t h a t  a t e s t  of  s o l v e n c y  e m p l o y i n g  

y e a r s  of  i n t e r e s t  r a t e  v a r i a t i o n  should  be  s u f f i c i e n t .  In any  case ,  t h e  l e n g t h  of  

t i m e  for  which  r a t e s  a re  v a r i a b l e  has  a s u b s t a n t i a l  e f f e c t  on r e su l t s .  

In our  case  s tudy ,  Manny  d e c i d e d  to  c o n t i n u e  to  t e s t  30 y e a r s  of v a r i a t i o n ,  s ince  

he f e l t  the  c o m p a n y  should  m a n a g e  t o w a r d  m e e t i n g  this  t e s t .  

In las t  ye a r ' s  ca se  s tudy ,  r e s u l t s  w e r e  run fo r  Z0 y e a r s .  This y e a r  the  t i m e  p e r i o d  

was e x t e n d e d  to  30 yea r s .  Marmy ran  a s e n s i t i v i t y  t e s t  t h a t  l ooked  at  t he  Z0- 

y e a r  r e s u l t s  versus  the  s t a n d a r d  3 0 - y e a r  r e su l t s .  T h e s e  r e s u l t s  a re  i l l u s t r a t e d  in 

F i g u r e  4-3.  

The  f i r s t  two bars  in F igu re  4-3,  l a b e l e d  "Std  Z0" and "Std  30," r e p r e s e n t  the  

s t a n d a r d  s c e n a r i o  r e s u l t s  f o r  Z0 and 30 y e a r s .  The  s h a d e d  a r e a s  a re  v e r y  s imi l a r  

fo r  t he s e  two s e t s  of  r e su l t s .  This t ends  to  i n d i c a t e  t h a t  a Z 0 - y e a r  run  would  be 

s u f f i c i e n t  to  d e t e r m i n e  t he  r a n g e  o f  r e a s o n a b l e  r e su l t s .  
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The las t  two bars ,  l abe led  "Lev 10 Z0" and "Lev 10 30," r e p r e s e n t  the  resu l t s  for  

the  scenar ios  wi th  level  r a t e s  a f t e r  yea r s .  This shows t h a t  if r a t e s  a re  level  for  

a longer  per iod of  t ime ,  r e su l t s  t end  to improve .  In this  case ,  it  appears  t h a t  the 

Z0-year  run m a y  p r e sen t  a more  r ea l i s t i c  view of the  risk p ro f i l e  than  does t he  

30 -yea r  run. 

Not only did Manny run these  s ens i t i v i t y  t e s t s  on the  i n t e r e s t  scenar ios ,  he also 

looked at  s e n s i t i v i t y  t e s t  r e su l t s  for each  of the  four  key  as sumpt ions  desc r ibed  

ea r l i e r .  Unless s p e c i f i c a l l y  desc r ibed  o the rwi se ,  all  o t h e r  a s sumpt ions  were  held  

c o n s t a n t  at  the  s t a n d a r d  level ,  while the  key  a s sumpt ion  being t e s t e d  was var ied .  

The f i r s t  a s sumpt ion  t e s t e d  was the  i n v e s t m e n t  s t r a t e g y .  The resu l t s  are  shown 

in F igure  4-4. In add i t ion  to the  s t a n d a r d  i n v e s t m e n t  s t r a t e g y  (50 p e r c e n t  5 -yea r  

bonds,  50 p e r c e n t  15-year  bonds), l abe led  "5 Yr/15 Yr," s t r a t e g i e s  inves t ing  

100 p e r c e n t  in 5 -yea r  bonds ("5 Yr") and 100 p e r c e n t  in 15-year  bonds (15 Yr") 

were  t e s t ed .  The 5 -yea r  s t r a t e g y  produces  a r ea sonab le  range  of r esu l t s  t ha t  lies 

entirely above the zero line. The 15-year strategy produces a very large range 

of results, and the standard strategy is in between. Ernie and Manny used this 

set of results to try to convince Max that he should stop buying 15-year bonds. 

Only time will tell whether or not they were successful. 

The next sensitivity test concerns the interest-crediting strategy. These results 

are shown in Figure 4-5. The first bar is labeled "Earned." This represents the 

strategy of following the net earned rate on the portfolio less a spread of 

1.50 percent, with no regard to what the competition is crediting. This is 

Ernie D. Spread's favorite strategy. The second bar, labeled "Comp.," represents 

4-Z0 



i 

(ooo'~ 
1000- 

Mismatch Life - Universal Life 
Present Value of Surplus 

andard Crediting ~trategy 
Various Investment :~trateg[es 

O. 

-1000- 

I I I I ,  

i l l l  
IUil ////~ 

5 Yr 5 Yr/15 Yr 15 Yr 

Maximum 
95% 
Median 
5% 
Minimum 

0 
C 

g 

Years to Maturity 



Mismatch Life - Universal Life 
Present VaUue of Surplus 

Invest in 5 Yr/15 Yr Bonds 
(O00's) Various Crediting Strategies 

~ 0 0  . . . . . . . . . . . . . . . . . . . . . . . .  J -  - - '  = = - - 

I 

0 

/ILIA 711J 
IFBB I~  

Earned Comp. S~d. 

Maximum 
05% 
Median 
5% 
Minimum 

P - d  

I 
L / 1  



t he  s t r a t e g y  of  fo l lowing  the  c o m p e t i t o r s '  r a t e  w i t h o u t  r e g a r d  for  the  ea rn ings  

on the  p o r t f o l i o .  This is Sal A. L o t t ' s  f a v o r i t e  s t r a t e g y .  The th i rd  bar ,  l a b e l e d  

"Std. ,"  r e p r e s e n t s  the  s t a n d a r d  s t r a t e g y ,  which  is to fo l low the  n e t  e a r n e d  r a t e  

less  1.50 p e r c e n t ,  bu t  neve r  to c r e d i t  m o r e  than  0.50 p e r c e n t  m o r e  or  less  than  

the  c o m p e t i t o r s '  r a t e .  

Obvious ly ,  if the  c o m p a n y  can  make  i t  work ,  t he  e a r n e d  s t r a t e g y  p r o d u c e s  the  

b e s t  f inanc ia l  r esu l t s .  All of  t he  s h a d e d  a r e a  fal ls  a b o v e  the  line for  the  e a r n e d  

s t r a t e g y .  As might  b e  s u s p e c t e d ,  t he  s t r a t e g y  of  fo l lowing  the  c o m p e t i t o r s '  r a t e  

p r o d u c e s  the  l a rges t  v a r i a t i o n  in r e a s o n a b l e  r e su l t s ,  and t he  s t a n d a r d  s t r a t e g y  

fal ls  in b e t w e e n .  

With the  e a r n e d  s t r a t e g y ,  one does  not  pay  a t t e n t i o n  to the  c o m p e t i t o r s '  r a t e ;  

t h e r e f o r e ,  l a rge r  v a r i a t i o n s  in lapse  r a t e s  occu r .  This can  r e s u l t  in much  m o r e  

v a r i a t i o n  in the  a m o u n t  of  bus iness  r e m a i n i n g  in f o r c e .  F igu re  4-6 shows  the  

r ange  of  the  i n - f o r c e  p e r c e n t a g e  a f t e r  30 y e a r s  fo r  the  s t a n d a r d  and the  e a r n e d  

s t r a t e g i e s .  

Fo r  the  s t a n d a r d  s t r a t e g y ,  15 to  17 p e r c e n t  of  the  bus iness  r e m a i n s  in fo r ce - - a  

v e r y  t ight  range .  For  the  e a r n e d  s t r a t e g y ,  this  i n - f o r c e  p e r c e n t a g e  va r i e s  f rom 

nea r  0 p e r c e n t  to abou t  13 p e r c e n t .  The m e d i a n  p e r c e n t a g e  is abou t  1 p e r c e n t .  

In a v e r y  la rge  n u m b e r  of  the  s c e n a r i o s ,  t he  e a r n e d  s t r a t e g y  r e su l t s  in n e a r l y  all 

of  the  bus iness  lapsing of f  the  books .  One  mus t  ask w h e t h e r  this is a r e a s o n a b l e  

r e su l t ,  or w h e t h e r  the  c o m p a n y  would  a c t u a l l y  g ive  in and fo l low the  c o m p e t i t o r s  

to  s o m e  degree .  
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The nex t  key  a s s u m p t i o n  is the  w i t h d r a w a l  fo rmula .  Tab le  4-7 shows the  

add i t iona l  w i t h d r a w a l  r a t e s  fo r  the  s t a n d a r d  f o r m u l a  and for  a " lower  fo rmu la" :  

Competitors'  Rate  
Less Credited Rate  

T A B L E  4-7 

Standard Formula Lower Formula 

1% Z% Z% 

Z 8 4 

3 18 6 

4 Z5 8 

Maximum total: 30 15 

The l o w e r  f o r m u l a  a s s u m e s  t ha t  t he  un ive r sa l  l i fe  funds would  be  much  less  

vo la t i l e ;  t ha t  is, the  m o n e y  is no t  as "hot ."  Bo th  of  t h e s e  f o r m u l a s  a re  d a m p e n e d  

in a s imi la r  fash ion  for  any s u r r e n d e r  cha rge s  in e f f e c t .  

F igure  4-7 shows r e su l t s  for  the  two  d i f f e r e n t  w i t h d r a w a l  fo rmulas .  These  

r e su l t s  a re  fo r  the  "ea rned  less  1.5 p e r c e n t "  c r ed i t i ng  s t r a t e g y ,  s ince  the  

s t a n d a r d  c r ed i t i ng  s t r a t e g y  avoids  n e a r l y  all  add i t i ona l  w i t h d r a w a l s  b e c a u s e  i t  

fo l lows  the  c o m p e t i t o r s '  r a t e  c lose ly .  The f i r s t  ba r ,  l a b e l e d  "Std," r e p r e s e n t s  the  

s t a n d a r d  f o r m u l a  r e su l t s ;  the  s e c o n d  bar ,  l a b e l e d  "Lower , "  r e p r e s e n t s  the  l ower  

f o r m u l a  resu l t s .  As one might  s u s p e c t ,  t h e  l o w e r  a s s u m p t i o n  c r e a t e s  much  less  

v a r i a t i o n  in r e su l t s .  

The las t  k e y  a s s u m p t i o n  is the  de f in i t i on  of  the  c o m p e t i t o r s '  r a t e .  F i g u r e  4-8 

shows  the  r e su l t s  fo r  two  d i f f e r e n t  de f in i t ions  of  c o m p e t i t o r s '  r a t e .  The  f i r s t  ba r  

r e p r e s e n t s  the  s t a n d a r d  a s sumpt ion .  The s e c o n d  bar ,  l a b e l e d  "Higher ,"  
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r e p r e s e n t s  the  s t a n d a r d  c o m p e t i t o r s '  r a t e  a s s u m p t i o n  i n c r e a s e d  by 0.5 p e r c e n t  in 

all y e a r s .  B e c a u s e  the  s t a n d a r d  c r e d i t i n g  s t r a t e g y  is to  fo l low wi th in  0.5 p e r c e n t  

of the  c o m p e t i t i o n ,  this  i n c r e a s e  in the  l eve l  of  c o m p e t i t i o n  sh i f t s  the r e su l t s  

s i g n i f i c a n t l y  downward .  

~'our ke y  i n t e r e s t - s e n s i t i v e  a s sumpt ions  have  b e e n  d i scussed  in our case  s tudy .  

T ime  will no t  p e r m i t  showing r e s u l t s  fo r  the  o t h e r  i n t e r e s t - s e n s i t i v e  

a s sumpt ions ,  but  I t h o u g h t  it  would be i n s t r u c t i v e  to d e f i n e  some  of t h e m  b r i e f l y :  

o Asse t  d e f a u l t .  It  is f a i r l y  easy  to  al low for  a s se t  d e f a u l t  t h rough  a l eve l  

r e d u c t i o n  in t he  y ie ld .  This is a s imp l i fy ing  a s sumpt ion ,  h o w e v e r ,  and a 

m o r e  e x a c t  mode l ing  a p p r o a c h  would  be m o r e  a p p r o p r i a t e .  

o Bor rowing .  When n e g a t i v e  cash  f lows o c c u r  in the  mode l ing  p roces s ,  t h e y  

mus t  be funded .  G e n e r a l l y ,  a b o r r o w i n g  a s s u m p t i o n  is u t i l i z ed ;  h o w e v e r ,  

one migh t  also cons ide r  se l l ing a s se t s  to  r a i s e  cash.  

o Expense  i n f l a t i on .  The m a i n t e n a n c e  e x p e n s e  l eve l s  a re  e x p e c t e d  to  va ry  

with the  g e n e r a l  l eve l  of  i n t e r e s t  r a t e s  in t he  s c e n a r i o .  

o P r e m i u m  suspens ions .  On f l ex ib l e  p r e m i u m  plans,  t he  p r e m i u m  p a y m e n t  

p a t t e r n  can be e x p e c t e d  to va ry  depend ing  on t he  c o m p e t i t i v e  p o s t u r e  of  

the  c o m p a n y .  If t he  c o m p a n y  is v e r y  c o m p e t i t i v e ,  m o r e  p r e m i u m  will be 

r e c e i v e d .  If i t  is less c o m p e t i t i v e ,  i n c r e a s e d  p r e m i u m  suspens ions  can  be 

e x p e c t e d .  
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o Asse t  p r e p a y m e n t s .  Bond calls  and m o r t g a g e  p r e p a y m e n t s  need  to be 

va r i ed  wi th  t he  i n t e r e s t  r a t e s  in t he  s c e n a r i o .  The pas t  y e a r  has t a u g h t  

m a n y  of  us the  i m p o r t a n c e  of  this  a s sumpt ion .  

In closing~ r d  l ike to l eave  you  wi th  some  g e n e r a l  c o m m e n t s  r ega rd ing  this  

a s s u m p t i o n - s e t t i n g  process :  

. There  are  a lo t  of new as sumpt ions  t h a t  a c t u a r i e s  will be ca l l ed  on to 

make .  

. Many times~ t h e r e  will be l i m i t e d  e x p e r i e n c e  d a t a  available~ and a 

g r e a t  deal  of  j u d g m e n t  will have  to be  used.  

. The f i r s t  two poin ts  u n d e r s c o r e  t he  i m p o r t a n c e  of s e n s i t i v i t y  

analyses .  Tes t ing  only one e x p e c t e d  a s sumpt ion  is p robab ly  

i n su f f i c i en t .  

. A c t u a r i e s  gene ra l l y  develop  one e x p e c t e d  va lue  in mos t  of  the i r  

work. The range  of  r e su l t s  p r o d u c e d  by s cena r io  t e s t i ng  will c r e a t e  

new cha l lenges  for  mos t  a c t u a r i e s  as t h e y  a n a l y z e  the  d a t a  p roduced .  

. The concep t  of s cena r io  t e s t i ng  needs  to be e x t e n d e d  to the  p r i c ing  

process ,  as well  as to  the  va lua t i on  p rocess .  The t i m e  to c a t c h  

m i s m a t c h  p rob lems  is b e f o r e  t h e y  s t a r t .  
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. A c t u a r i e s  will have  to  l e a r n  to  be b e t t e r  c o m m u n i c a t o r s .  In o r d e r  to  

m a k e  t he  s c e n a r i o - t e s t i n g  work  m e a n i n g f u l  to  m a n a g e m e n t ,  a g r e a t  

dea l  o f  c o m m u n i c a t i o n  will be  n e c e s s a r y .  

C e r t a i n l y ,  new and e x c i t i n g  c h a l l e n g e s  f a c e  our  p r o f e s s i o n  as we move  f o r w a r d  

wi th  the  v a l u a t i o n  a c t u a r y  c o n c e p t .  

MR. PA U L WINOKUR: A s p e e c h  to  a group of  v a l u a t i o n  a c t u a r i e s  on the  t op i c  

of  s e t t i n g  a p p r o p r i a t e  a s sumpt i ons  c a n n o t  c o m m e n c e  w i thou t  a d i scuss ion  of  

" a p p r o p r i a t e n e s s . "  The  p r o b l e m  b e c o m e s  a c u t e  when we r e c o g n i z e  the  d i v e r s i t y  

of  b a c k g r o u n d  in the  a u d i e n c e ,  so le t ' s  pass on this  f o r  now. 

Bob H a m m o n d  p r o v i d e d  an o v e r v i e w  of the  c u r r e n t  C a n a d i a n  r e s e r v i n g  

r e q u i r e m e n t s ,  as wel l  as t h e i r  l ike ly  f u t u r e  d i r e c t i o n .  It  might  t h e r e f o r e  be 

he lp fu l  to  p r o v i d e  an o v e r v i e w  of  some  of  the  p a r t i c u l a r s  c o n c e r n i n g  C a n a d i a n  

s t a t u t o r y  r e s e r v i n g  r e q u i r e m e n t s  wi th  c o m p a r i s o n s  to  U.S. s t a t u t o r y  and U.S. 

GAAP.  The  o v e r v i e w  of  the  c u r r e n t  C a n a d i a n  s t a t u t o r y  a p p r o a c h  will be he lp fu l  

to  our U.S. aud i ence .  It a p p e a r s  t h a t  this  is a d i r e c t i o n  in which  U.S. s t a t u t o r y  is 

evo lv ing ,  jus t  as the  r e s p o n s i b i l i t y  of the  v a l u a t i o n  a c t u a r y  in C a n a d a  has g rown  

s ince  1978. L a t e r  in this  p r o g r a m  t h e r e  is a U.S. sess ion  c o n c e r n i n g  r e p o r t s  to  

r e g u l a t o r s ,  and the  C a n a d i a n  c o n t e x t  should be of  i n t e r e s t .  I also wish to t ouch  

upon the  c u r r e n t  r e q u i r e m e n t s  of  the  f e d e r a l  D e p a r t m e n t  of  I n s u r a n c e  in C a n a d a  

c o n c e r n i n g  no t  only r e s e r v i n g ,  bu t  also the  r e p o r t i n g  r e q u i r e m e n t s .  
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CANADIAN STATUTORY REQUIREMENTS 

In most of my comments, the methods and assumptions described apply to both 

the worldwide business of Canadian companies and to the Canadian business of 

foreign branches operating in Canada. Of course, some of my observations may 

become obsolete in the near future as a result of the various developments 

Mr. Hammond mentioned. 

S t a t u t o r y  a s sumpt ions  are  no t  r e s t r i c t e d  to m o r t a l i t y  and  i n t e r e s t ,  bu t  r a t h e r  

mus t  be m a d e  for  any c o n t i n g e n c i e s  the  a c t u a r y  cons iders  to  be app rop r i a t e  to  

the  c i r c u m s t a n c e s  of the  c o m p a n y  and the  pol ic ies  in fo rce .  We t h e r e f o r e  

inc lude  lapses as an a s sumpt ion ,  a l t hough  we are  a l lowed  to hold r e se rves  by 

a s suming  a zero  lapse r a t e  and a cash  va lue  f loor .  

D e f e r r a l  of  acqu i s i t ion  expenses  is p rov ided  th rough  a m o d i f i e d  r e se rve  m e t h o d  

wi th  a l i m i t a t i o n  based  on 150 p e r c e n t  of  the  n e t  leve l  v a l u a t i o n  p r e m i u m  or the  

ac tua l  acqu is i t ion  cos t ,  i f  lower .  In this  way,  r a t h e r  t han  have  a s e p a r a t e  

d e f e r r e d  acqu is i t ion  asse t ,  the  a c t u a r i a l  r e s e rve  can  in f a c t  be negat ive~ which  is 

s imi la r  to a ne t  GAAP l iab i l i ty .  Our m e t h o d  is ca l l ed  t he  1978 C a n a d i a n  Method .  

Solvency  s t anda rds  are p rov ided  by means  of  surplus appropr i a t ions  equal  to the  

a m o u n t  of  any n e g a t i v e  r e se rves  or cash  value  d e f i c i e n c i e s  and are  d e t e r m i n e d  

on a po l i cy -by -po l i cy  basis .  

The c o n c e p t  of  a p r e m i u m  d e f i c i e n c y  r e s e r v e  is p rov ided  in law by the  

r e s t r i c t i o n  t h a t  the  va lua t i on  p r e m i u m  canno t  e x c e e d  the  gross  p r e m i u m  less a 

provis ion  for  f u t u r e  a d m i n i s t r a t i v e  expenses  and d iv idend  e x p e c t a t i o n s .  In 
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C a n a d a ,  m a rg i n s  fo r  a d v e r s e  d e v i a t i o n  a re  r e q u i r e d  to  the  s a m e  d e g r e e  

r e g a r d l e s s  of  t he  l eve l  of  the  gross  p r e m i u m s ,  w h e r e a s  under  U.S. GAAP in a 

"Type  3" gross  p r e m i u m  s i t ua t i on ,  t he  marg ins  can  be r e d u c e d  unt i l  the  GAAP 

ne t  p r e m i u m  equals  the  gross  p r e m i u m .  

The  a m o r t i z a t i o n  o f  the d e f e r r e d  acqu i s i t i on  e x p e n s e  d i f f e r s  s l igh t ly  f r o m  t h a t  

of  U.S. G A A P  in t h a t  it c o m m e n c e s  in the  s e c o n d  po l i cy  y e a r  r a t h e r  t han  the  

f i r s t  po l i cy  y e a r .  A n o t h e r  d i f f e r e n c e  p e r t a i n s  to  the  a r e a  of the  lock- in  

p r i n c i p l e ,  which  does no t  app ly  in Canada .  The  v a l u a t i o n  a c t u a r y  is o b l i g a t e d  to  

r e v i e w  r e s e r v e  bases  c o n t i n u o u s l y  and is a t  l i b e r t y  to s t r e n g t h e n  or  w e a k e n  

r e s e r v e s  as a p p r o p r i a t e ,  so long as t he  changes  a re  fu l ly  d i sc losed  and a r e  

a c c e p t a b l e  to  the  s u p e r i n t e n d e n t .  

The assumptions the actuary uses must not only be "appropriate," but the 

resultant reserve must also make "good and sufficient provision" for all the 

unmatured obligations guaranteed under the terms of the policies in force. This 

latter provision enables the valuation actuary, in practice, to be more 

conservative than the law requires. 

F o r  e x a m p l e ,  s o m e  a c t u a r i e s  p r e f e r  to hold the  cash  va lue  f loo r  as a r e s e r v e ,  

w h e r e a s  o t h e r s  l ike to  hold t he  g r e a t e r  of  the  r e s e r v e  and cash va lue  a f t e r  a 

p e r i o d  such as t w e n t y  y e a r s .  Most  s t o c k  c o m p a n i e s ,  h o w e v e r ,  happen  to  have  

v a l u a t i o n  a c t u a r i e s  p rov id ing  fo r  cash  va lue  d e f i c i e n c i e s  t h rough  surplus  

a p p r o p r i a t i o n s .  It  should be n o t e d  t ha t  t h e s e  r e q u i r e m e n t s  apply  equa l ly  to  b o t h  

s t o c k  and m u t u a l  c o m p a n i e s .  
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S e p a r a t i o n  of  p a r t i c i p a t i n g  and n o n p a r t i c i p a t i n g  a c c o u n t s  is m a n d a t e d  in C anada ,  

and s h a r e h o l d e r  d i s t r i bu t ions  f rom the  

e x p e n s e  a l l o c a t i o n  ru les  a re  f a i r ly  r igid.  

do not  a lways  ex is t  under  U.S. GAAP.  

pa r  fund and i n v e s t m e n t  i n c o m e  and 

This does  c a u s e  c e r t a i n  p r o b l e m s  t ha t  

In l ight  of  the  m o v e  t o w a r d  min imum surplus  r e q u i r e m e n t s ,  i t  would  s e e m  tha t  

s t a t u t o r y  r e s e r v e s  will  be  as r e a l i s t i c  as poss ib l e  if  a c o m p a n y  is c o n c e r n e d  a b o u t  

m e e t i n g  the  min imum surplus  r e q u i r e m e n t s  t ha t  a re  r e l a t e d  to  r e s e r v e s .  

It  m a y  or m a y  not  be  ev iden t  f rom t he  f o r e g o i n g  t ha t  Canad i an  s t a t u t o r y  is a 

b lend  of  U.S. s t a t u t o r y ,  h i s to r i ca l  GAAP~ and p u r c h a s e  GAAP.  

CIA REQUIREMENTS 

Mr. H a m m o n d  also r e f e r r e d  to the  c o n c e p t  of  the  CIA R e c o m m e n d a t i o n s  and 

Va lua t i on  T e c h n i q u e  P a p e r s ,  b o t h  of  wh ich  are  b inding on m e m b e r s .  The  

R e c o m m e n d a t i o n s  also have  E x p l a n a t o r y  N o t e s ,  which  a re  no t  binding.  

In s e t t i n g  a s s u m p t i o n s  and p e r f o r m i n g  s e n s i t i v i t y  test ing~ t he  fo l lowing  

de f in i t ions  and r e q u i r e m e n t s  should be  cons ide red .  I q u o t e  l ibera l ly ,  v e r b a t i m ,  as 

t h e y  a re  qu i t e  s u c c i n c t .  

A p p r o p r i a t e n e s s .  Each  a s s u m p t i o n  should  be  a p p r o p r i a t e  to  the  

c i r c u m s t a n c e s  of  the  c o m p a n y  and the  po l i c i e s  in f o r c e .  
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Assumpt ions  Needed .  The Member  should m a k e  an app rop r i a t e  a s sumpt ion  

about  each  c o n t i n g e n c y  which m a t e r i a l l y  a f f e c t s  the  company ' s  ne t  i ncome  

for  the  pol ic ies  in fo rce  over the i r  l i f e t i m e .  

M a t e r i a l i t y .  A d i f f e r e n c e  is m a t e r i a l  if i t  is s i gn i f i can t  to a user  of  the  

f i nanc i a l  s t a t e m e n t s .  The Member  should choose  a s t a n d a r d  of m a t e r i a l i t y  

which will r e a s o n a b l y  s a t i s f y  each  n o r m a l  user  of  the  f inanc ia l  s t a t e m e n t s .  

In the  E x p l a n a t o r y  Note  for this  i t em,  one example  g iven is t ha t  the  t o t a l  e f f e c t  

of  all a p p r o x i m a t i o n s  is m a t e r i a l  if t h e y  r e p r e s e n t  more  than ,  say,  1 p e r c e n t  of 

the  t o t a l  a c t u a r i a l  l i ab i l i ty  or if the t o t a l  surplus is changed  by more  than  10 

p e r c e n t .  O the r  c r i t e r i a  d i scussed  in C a n a d a  and e l s ewhe re  have  been  ½ p e r c e n t  

of  r e v e n u e  and 5 p e r c e n t  of  p r e t a x  income.  

Provis ion  for  Adverse  Dev ia t ions .  The Member  should:  

a ,  

Do 

C .  

d. 

a lways  m a k e  some provis ion  for  adve r se  dev ia t ions  in each  
assumpt ion ,  but  the  c u m u l a t i v e  e f f e c t  of all provis ions  should be 
r ea sonab le .  

m a k e  a provis ion which i nc r ea se s  po l icy  b e n e f i t  l iab i l i t ies .  

m a k e  a l a rge r  provis ion ( compared  to the  e x p e c t e d  exper ience)  where  

i. he is less c o n f i d e n t  of the  e x p e c t e d  expe r i ence ,  

ii. he is using an a p p r o x i m a t i o n  wi th  less prec is ion ,  

iii. the  e v e n t  a s sumed  is f a r t h e r  in the  fu tu r e ,  or 

iv. the  e v e n t  a s sumed  is m o r e  sub jec t  to  s t a t i s t i c a l  f l uc tua t i ons ,  
and a sma l l e r  provis ion when  the  oppos i te  is t rue .  

sub jec t  to c. ,  m a k e  a provis ion which is cons i s t en t  among  g e n e r a t i o n s  
of  pol ic ies  and c o n s i s t e n t  a m o n g  l ines of  business .  
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The provision for a par t ic ipa t ing  policy may  be less than the  provision for a 

comparable  non-par t ic ipa t ing  policy by an amount  which depends on" 

e .  

f. 

the size of the pol icyholder  dividends, and 

how readi ly  the company will adapt  its dividend scale to changing 
conditions. 

The provision in the company's  assumption for premium ra tes  is not necessar i ly  

appropr ia te  for the valuation.  

The Member  should not  make provision in the policy benef i t  l iabilit ies for 

abnormal  adverse  deviations from expec t ed  exper ience ,  for ca tas t rophic  events ,  

or for major unexpec ted  a l te ra t ions  in mor t a l i t y  or morbidi ty.  

From the  Explanatory  note  we have the following: 

In de termining  the size o f  the provisions, the Member  should use an 

"Expanding Funnel of Doubt", the ve r t ex  represen t ing  the point of 

ce r t a in ty ,  i.e. the valuation date,  and the base represen t ing  the range of 

possible variat ions in the  fu ture .  

P red ic t ing  ce r t a in  assumptions over longer periods would need inc reased  

margins,  whereas  the assumptions applicable to shor te r  periods could be 

a sce r t a ined  with a reasonable  degree  of conf idence .  Accordingly,  the fu ture  

average  life of the block of business must  be taken  into account  in de te rmin ing  

the margins in the various assumptions.  
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A n t i s e l e c t i o n .  Where  a p o l i c y h o l d e r  may  c r e a t e ,  p ro long ,  or s top  a po l i cy  

b e n e f i t ,  the  M e m b e r  should  a s sume  t h a t  p o l i c y h o l d e r s  who b e n e f i t  f r om doing so 

will t e nd  to  a c t  to the  c o m p a n y ' s  d e t r i m e n t .  

Whe re  t h e  c o m p a n y ' s  r e i n s u r a n c e  a s s u m e d  may  be  r e c a p t u r e d ,  t he  M e m b e r  

should  a s sume  t ha t  a ced ing  c o m p a n y  who b e n e f i t s  f r o m  doing so will t end  to  a c t  

to  the  a c c e p t i n g  c o m p a n y ' s  d e t r i m e n t .  

T e s t  of  R e a s o n a b l e n e s s .  The  a s s u m p t i o n s  a r e  no t  r e a s o n a b l e  to  the  e x t e n t  t ha t  

p r o j e c t e d  p r o f i t s :  

a .  

b. 

C° 

a r e  n e g a t i v e  for  any  y e a r  (o the r  t han  a t  issue),  or 

a re  a c o n s i s t e n t l y  d e c r e a s i n g  p r o p o r t i o n  of the  c o n c o m i t a n t  
p r e m i u m s ,  i n v e s t m e n t  r e t u r n ,  or  some  o t h e r  e l e m e n t  of  i n c o m e  or 
ou t go  which is a r e a s o n a b l e  base ,  or 

a re  u n s t a b l e  y e a r - b y - y e a r .  

Gross  P r e m i u m s  Not  F ixed .  Where  the  gross  p r e m i u m s  p a y a b l e  a f t e r  t he  

v a l u a t i o n  d a t e  a re  no t  f i xed  by the  t e r m s  of  the  po l i cy ,  t he  M e m b e r  should  

a s s u m e  a s ca l e  of  gross  p r e m i u m s  which makes  p rov i s ion  for  a d v e r s e  dev ia t ions .  

(More on this  one  l a te r . )  

R e i n s u r a n c e .  (F rom the  E x p l a n a t o r y  Notes : )  The  e x c e s s  of  the  p o r t i o n  of  po l i cy  

p a y m e n t s  to  be  funded  t h r o u g h  r e i n s u r a n c e  a g r e e m e n t s  o v e r  the  expenses  of  

p u r c h a s i n g  such r e i n s u r a n c e  is equa l  to the  r e i n s u r a n c e  d e d u c t i o n .  (C lea r ly ,  we 

h a v e  m o r e  s cope  on this  one  as c o m p a r e d  wi th  the  U.S. s t a t u t o r y  s i tua t ion . )  
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I n v e s t m e n t  R e t u r n .  For  new m o n e y  i n v e s t m e n t  r a t e s ,  the  M e m b e r  should m a k e  a 

provis ion  for  adverse  dev ia t ions  which  r e f l e c t s  t he  f a c t  t h a t  no one can  wi th  any  

c o n f i d e n c e  p r ed i c t  new m o n e y  r a t e s  beyond  a shor t  t i m e  fo l lowing  the  va lua t ion  

da t e .  Provis ion  for  adve r se  dev ia t ions  should  r e f l e c t  the  company ' s  ab i l i ty  and  

wil l ingness  to c o m p e n s a t e  for  an adve r se  dev i a t i on  by a r e d u c t i o n  in po l i cyho lde r  

d iv idend  sca les ,  e x p e r i e n c e  r a t i ng  f o r m u l a e  or exces s  i n t e r e s t  c red i t s  . . . .  The 

Member  n e e d  no t  v e r i f y  the  e x i s t e n c e  and ownersh ip  of  the  a s se t s  owned  a t  the  

va lua t i on  da t e .  He should,  howeve r ,  base  his a s s u m p t i o n  upon the i r  c h a r a c t e r i s -  

t i c s  and  his appra isa l  of the i r  qua l i ty .  

I n c o m e  Tax (Only the  E x p l a n a t o r y  Note  m e n t i o n s  i ncome  taxes:)  Where  the  

i n c o m e  t a x  is based  on the  p r o f i t  of  the  c o m p a n y ,  t he  m e m b e r  should be a w a r e  

t h a t  f u t u r e  t axab l e  i n c o m e  m a y  e x c e e d  f u t u r e  s t a t u t o r y  p ro f i t .  In such a 

s i t ua t ion ,  t he  i n c o m e  tax  should be t r e a t e d  as an a d m i n i s t r a t i v e  expense .  (This 

is the  c loses t  we have  to a d iscuss ion of d e f e r r e d  i n c o m e  taxes .  To my 

knowledge ,  f ew Canad ians  fo l low this  sugges t ion . )  

SUMMARY 

You will no t e  t h a t  no r e f e r e n c e  has been  made  to any  spec i f i c  va lues  or t ab les  

t h a t  we a re  o b l i g a t e d  to use ,  e i t h e r  in the  l eg i s l a t i on  or in the  R e c o m m e n d a -  

t ions .  The nonbinding E x p l a n a t o r y  Notes  do prov ide  e x a m p l e s  or sugges t ions  

such as t he  fo l lowing:  "For  i n v e s t m e n t s  to  be m a d e  t e n  or more  y e a r s  in  t he  

f u t u r e  for  a n o n - p a r t i c i p a t i n g  po l icy  group the  r a t e  of  i n t e r e s t  could be t a k e n  as 

one -ha l f  the  p r e s e n t  new i n v e s t m e n t  r a t e  but  be  l i m i t e d  to no t  less t h a n  4% or 

m o r e  t han  5%." 
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C l e a r l y ,  C a n a d i a n  a c t u a r i e s  have  had  a g r e a t  dea l  of  f l ex ib i l i ty .  F ive  or six 

y e a r s  ago,  on SPIAs and SPDAs it was no t  u n c o m m o n  to  obse rve  v a l u a t i o n  

i n t e r e s t  r a t e s  in the  15 to  17 p e r c e n t  r ange  fo r  the  f i r s t  15 y e a r s  or so. We 

c o n t i n u e d  to have  a good dea l  o f  f l e x i b i l i t y  un t i l  1985. 

TECHNIQUE PAPERS 

V a l u a t i o n  T e c h n i q u e  P a p e r  @1 was p r o d u c e d  by the  CIA in 1985. It add re s se s  

s o m e t h i n g  o f t e n  ca l l ed  l a p s e - s u p p o r t e d  p r o d u c t s ,  which  some a c t u a r i e s  p r e f e r  to  

ca l l  l a p s e - s e n s i t i v e  p r o d u c t s .  A l eve l  p r e m i u m  p r o d u c t  pa id  up a t ,  say ,  age  65, 

or p a y a b l e  fo r  l i fe ,  w i th  mi n i ma l  or no n o n f o r f e i t u r e  values~ is c l e a r l y  lapse  

s e n s i t i v e .  The  g u a r a n t e e d  p r e m i u m  pe r  1,000 for  a ma l e  n o n s m o k e r  9 issue age 

45, can  r a n g e  f r o m  less t h a n  $9.00 fo r  t h o s e  wi th  cash  va lues  upon b e c o m i n g  pa id  

up a f t e r  Z0 y e a r s ,  to  as low as $5.00 pe r  1~000 fo r  t hose  wi th  l onge r  p r e m i u m  

pay ing  pe r i ods  a n d / o r  l o w e r  n o n f o r f e i t u r e  va lues .  

The  c h a l l e n g e  is to  d e t e r m i n e  the  u l t i m a t e  l apse  r a t e s ,  as well  as t he  u l t i m a t e  

i n t e r e s t  r a t e .  O t h e r  f e a t u r e s  have  b e e n  o f f e r e d  on c e r t a i n  p r o d u c t s ,  such as 

r e f u n d  of  p r e m i u m s  at  t he  end of the  p r e m i u m  pay ing  per iod .  Some of t h e s e  

p r o d u c t s  can  g e n e r a t e  d e f i c i e n c y  r e s e r v e s  as h igh as, say~ $50 pe r  1,000, wi th  an 

u l t i m a t e  0 p e r c e n t  l apse  r a t e  and p e r h a p s  as low as s e v e r a l  do l la rs  p e r  t housand  

w h e r e  the  p r i c ing  r e f l e c t s  an u l t i m a t e  lapse  r a t e  of~ say,  3 p e r c e n t .  The 3 

p e r c e n t  lapse  r a t e  is m a n d a t e d  as the  m a x i m u m  u l t i m a t e  lapse  r a t e .  
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This t ype  of  p r o d u c t  is c u r r e n t l y  more  popular  in C a n a d a  than  un iversa l  l i fe  and 

has t h e r e f o r e  been  of s ign i f i can t  i n t e r e s t  to va lua t i on  a c t u a r i e s  of  bo th  d i r e c t  

wr i t e r s  and re insure rs .  The s i g n i f i c a n c e  of the t e chn ique  paper  is t h a t  i t  is one 

of  the  f i r s t  s t a t u t o r y  or p ro fe s s iona l  r e s t r i c t i o n s  of  a s o m e w h a t  a r b i t r a r y  n a t u r e  

imposed  s ince  the  va lua t ion  rules  were  r e w r i t t e n  in 1978. On the  one hand,  some  

v a l u a t i o n  a c t u a r i e s  dis l ike t he  r e s t r i c t i o n  on t h e i r  f r e e d o m .  On the  o the r  hand,  

some  of  the  " lonely"  a c t u a r i e s  in the  sma l l e r  c o m p a n i e s  who are  respons ib le  for  

b o t h  pr ic ing  and va lua t i on  are  s o m e w h a t  r e l i eved ,  for  t h e y  can  poin t  to  spec i f i c  

gu ide l ines  to assis t  t h e m .  Pe rhaps  all v a l u a t i o n  a c t u a r i e s  will be  g r a t e f u l  for  

this  t ype  of  gu idance  or "safe  ha rbor"  as our scope  is expanded .  

The s i g n i f i c a n c e  of  this  type  of p r o d u c t  is t h a t  the  p o t e n t i a l  pos i t ive  cash f low 

r e m a i n s  pos i t ive  longer  t h a n  one would n o r m a l l y  e x p e c t  on a t r a d i t i o n a l  l i fe  

i n su rance  p roduc t .  The p e r c e n t a g e  of po l ic ies  i ssued st i l l  in f o r c e  a f t e r  Z0 y e a r s  

could eas i ly  be in t he  30 to 35 p e r c e n t  r ange  or h igher .  

At  this  po in t  our hands  a re  not  t i ed  by any  spec i f i c  ru le  wi th  r e s p e c t  to the  

va lua t i on  i n t e r e s t  r a t e .  Some va lua t i on  a c t u a r i e s  will use an u l t i m a t e  r a t e  a f t e r  

t he  Z0th y e a r  of  4.5 to 5.0 p e r c e n t ,  whi le  o the r s  m a y  be using 6.5 p e r c e n t  or 

more .  I t  will  be Techn ique  Pape r  #5,  maybe ,  t h a t  will t ake  ca re  of  this  one, 

f rom wha t  I unde r s t and .  

In the  m e a n t i m e ,  one use fu l  tool  in C a n a d a  is an annual  consensus  su rvey  of 

t w e n t y  p r o m i n e n t  e c o n o m i s t s  p r o d u c e d  by P e a t  Marwick .  Exce rp t s  f rom the  

4-39 



1986 su rvey  p e r f o r m e d  in D e c e m b e r  1985 gave  med ian  p red ic t ions  for  the  

199Z- to-Z001 per iod  as fol lows:  

R e t u r n s  on MYW 40 Bond Index:  9.8 p e r c e n t .  

Yield on 3 - m o n t h  T-bi l ls :  8.1 p e r c e n t .  

C o n s u m e r  P r i ce  Index:  5.5 p e r c e n t .  

Leve l  of  the  Dow Jones  Indus t r i a l  Ave rage :  3075. 

Technic~ue Pape r  #2 addres ses  r enewab le  t e r m  p roduc t s  and, spec i f i ca l ly ,  

s e l e c t i v e  l apsa t ion  and m o r t a l i t y  d e t e r i o r a t i o n .  It r equ i res  us to p e r f o r m  the  

v a l u a t i o n  over  the  e n t i r e  p r e m i u m - p a y i n g  per iod  r a t h e r  than  jus t  the  cu r r en t  

t e r m  period~ which  had  been  a r e l a t i v e l y  c o m m o n  p r a c t i c e .  F u r t h e r ,  spec i f i c  

provis ion must  be made  for  s e l e c t i v e  l apsa t ion  and m o r t a l i t y  d e t e r i o r a t i o n  of 

r e m a i n i n g  l ives.  

In the  Un i t ed  S t a t e s ,  the  ana logy  is the  " u n i t a r y  approach ."  We have  not  had to 

go to the  l eng ths  t h a t  some U.S. ca r r i e r s  did by c r ea t i ng  a r t i f i c i a l l y  high gross 

p r e m i u m s  at  the  h igher  a t t a i n e d  ages  in order  to lower  d e f i c i e n c y  rese rves ,  s ince 

the  m o r t a l i t y  tab le  i t s e l f  is no t  f ixed.  However~ we do have  some i n fo rma l  

gu ide l ines  t h a t  I be l i eve  a re  o f f i c i a l l y  " u n w r i t t e n , "  a l t hough  the  d e p a r t m e n t  has 

indeed  w r i t t e n  to  c e r t a i n  a c t u a r i e s  on the  topic .  

For  example ,  m a n y  a c t u a r i e s  in C a n a d a  be l i eve  t ha t  cu r r en t  nonsmoker  

m o r t a l i t y  is running  a t  50 to $5 p e r c e n t  of the  CIA 1969 to 1975 tab le ,  which is a 

1 5 - y e a r  s e l e c t  and u l t i m a t e  tab le .  I t  is highly un l ike ly  t h a t  the  d e p a r t m e n t  

would p e r m i t  a nonsmoke r  basis  of  less t han  60 p e r c e n t  level  by a t t a i n e d  age.  
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H o w e v e r ,  w h e r e  the  va lua t i on  a c t u a r y  uses ,  say ,  55 p e r c e n t  of  the  t ab l e  under  a 

c e r t a i n  a t t a i n e d  age grad ing  to ,  say ,  75 p e r c e n t  or  m o r e  of  the  t ab le  a t  t he  

h igher  a t t a i n e d  ages ,  this should  be  a c c e p t a b l e  to the  d e p a r t m e n t .  T h e r e  

a p p e a r s  to  be  a b ias  t o w a r d  the  c o n c e p t  of  the  r a t i o  of  s m o k e r - t o - n o n s m o k e r  

m o r t a l i t y  d e c r e a s i n g  a t  the  h igher  a t t a i n e d  ages ,  a c o n c e p t  t ha t  is be ing  

cha l l enged  by  some .  

On a c o m p o s i t e ,  s m o k e r / n o n s m o k e r  c o m b i n e d  bas is ,  i t  would  appea r  tha t  c u r r e n t  

Canad i an  e x p e r i e n c e  is running in the  low 70s. For  compar i son ,  the  CIA t ab l e  

r e p r e s e n t s  abou t  90 to  9Z p e r c e n t  of  the  1965 to  1970 b a s i c  t ab les ,  or abou t  11Z 

to 115 p e r c e n t  of  the  1975 to 1980 b a s i c  t ab l e s .  Va lua t ion  a c t u a r i e s  a re  

c u r r e n t l y  using a n y w h e r e  f rom 80 to  115 p e r c e n t  of  the  CIA t a b l e  for  v a l u a t i o n  

purposes .  Our  l i fe  is f u r t h e r  c o m p l i c a t e d  by  the  c o n c e p t  of  " n e v e r - s m o k e d "  

po l i c i e s  o f f e r e d  by  s e v e r a l  insurers .  

D e f i c i e n c y  r e s e r v e s  on r e n e w a b l e  t e r m  p r o d u c t s  can  run a n y w h e r e  f rom s e v e r a l  

dol lars  pe r  t housand  to  ove r  $10.00 pe r  1,000. 

This g ives  a c l ea r  i nd i ca t i on  of  the  c u r r e n t  s i t u a t i o n  w h e r e  the  a c t u a r y  can  be  

r e a s o n a b l y  c o n s e r v a t i v e .  This is b e c a u s e ,  in his r e p o r t ,  he says  t ha t  t he  " amoun t  

of  the  po l i cy  b e n e f i t  l i ab i l i t i e s  m a k e s  p r o p e r  (emphas i s  is mine) p rov is ion  for  the  

f u t u r e  p a y m e n t s  under  the  c o m p a n y ' s  po l i c i e s"  and "a p r o p e r  charge  on a c c o u n t  

of  those  l i ab i l i t i e s  has b e e n  m a d e  in the  i n c o m e  s t a t e m e n t . "  In o t h e r  words ,  t he  

word  "proper"  c u r r e n t l y  a l lows  for  this  t y p e  of  l a t i t u d e .  
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The  V a l u a t i o n  of  R e i n s u r e d  P o l i c i e s  is a t e c h n i q u e  p a p e r  (#4, perhaps)  c u r r e n t l y  

in t he  works.  The  mos t  r e c e n t  d r a f t  I have  s een  is 11 pages  long. This c o m p a r e s  

to  abou t  one  page  wi th  r e s p e c t  to  r e i n s u r a n c e  in the A c a d e m y  F inanc i a l  

R e p o r t i n g  R e c o m m e n d a t i o n s .  My u n d e r s t a n d i n g  of  the  c u r r e n t  i n t e n t  of  the  

a u t h o r s  is to fo l low a p r a c t i c e  t h a t  has  i n f o r m a l l y  been  s u g g e s t e d  by the  

d e p a r t m e n t - - t h a t  is, to  en su re  t h a t  the  n e t  cos t  of  r e i n s u r a n c e  is s p r e a d  ove r  t he  

p r e m i u m - p a y i n g  p e r i o d  o f  the  d i r e c t  po l i cy  in p r o p o r t i o n  to  i ts  gross p r e m i u m s  in 

t h e  s a m e  m a n n e r  t he  d i r e c t  and o t h e r  cos t  s t r e a m s  a re  c u r r e n t l y  handled .  

The  a u t h o r s  a re  p ropos ing  t h a t  we f i r s t  c o m p u t e  the  ne t  e x p e c t e d  cash  f low 

ar i s ing  in e a c h  po l i cy  y e a r  unde r  the  t e r m s  of  t he  r e i n s u r a n c e  a g r e e m e n t  and 

t h e n  d i scoun t  t h e s e  to c o m p u t e  the  add i t i ona l  v a l u a t i o n  p r e m i u m  r e q u i r e d  to 

fund this  s t r e a m  of  add i t i ona l  ne t  r e i n s u r a n c e  cos ts .  The  a d j u s t m e n t  to t he  

d i r e c t  po l i cy  r e s e r v e  due to  r e i n s u r a n c e  is t hen  the  p r e s e n t  va lue  a t  the  

v a l u a t i o n  d a t e  o f  the  ne t  r e i n s u r a n c e  cos t  a r i s ing  a f t e r  the  v a l u a t i o n  d a t e  less 

t he  p r e s e n t  va lue  of  the  r e i n s u r a n c e  c o m p o n e n t  of  the  v a l u a t i o n  p r e m i u m .  

The p r o f i t s  t h a t  e m e r g e  will  fo l low the  s a m e  p a t t e r n  as t hose  t h a t  e m e r g e  on a 

c o r r e s p o n d i n g  u n r e i n s u r e d  po l i cy  a d j u s t e d  by a l e v e l e d  ne t  cos t  of r e i n s u r a n c e .  

T h e r e  will t h e n  be  no d i f f e r e n c e  in t he  m a n n e r  t h a t  p r o f i t  e m e r g e s  b e t w e e n  a 

Y R T  a g r e e m e n t  and a c o i n s u r a n c e  a g r e e m e n t  t h a t  p r o d u c e  the s a m e  p r e s e n t  

va lue  of  ne t  r e i n s u r a n c e  cos t s .  If t he  ne t  r e i n s u r a n c e  cos t  is n e g a t i v e ,  t h e n  

t h e r e  will be  a n e g a t i v e  p r e s e n t  va lue  of  n e t  r e i n s u r a n c e  cos ts  r e p r e s e n t i n g  the  

p r e s e n t  va lue  of the  e x p e c t e d  p r o f i t s  t h a t  will  be  r e l e a s e d  as ea rn ings  in 
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propor t i on  to gross p r e m i u m s  over  the  p r e m i u m - p a y i n g  per iod  of the  d i r e c t  

pol icy .  

I t  mus t  be e m p h a s i z e d  t h a t  all f e a t u r e s  are  r e c o g n i z e d .  In p a r t i c u l a r ,  no po r t i on  

o f  any co insurance  or s imi la r  a l l owance  will r e m a i n  to be a l l o c a t e d  to o f f s e t  t h e  

acqu i s i t ion  cos ts  under  t he  pol icy .  

The au thor s  are  also proposing t h a t  i t  is i n c u m b e n t  upon the  va lua t ion  a c t u a r y  to  

look th rough  to his r e insu re r s  and the i r  r e t r o c e s s i o n a i r e s  and cons ider  t h e i r  

f i nanc i a l  s t r e n g t h  and r e se rv ing  pol ic ies  r e l a t i v e  to the  amoun t  of r isk be ing  

t r a n s f e r r e d .  While such  a r ev iew m a y  of n e c e s s i t y  be s o m e w h a t  sub jec t ive ,  i f  he 

f ee l s  t h e r e  a re  any  signs of  p o t e n t i a l  weakness ,  he should i n c r e a s e  his provis ions  

for  adverse  dev ia t i on  accord ing ly .  In the  e x t r e m e  s i t u a t i o n  of  the  impend ing  

col lapse  of a r e insu re r ,  he should p robab ly  ignore  the  r e i n s u r a n c e  a l t o g e t h e r  and  

i nc r ea se  his provis ion  for  adve r se  dev ia t i on  to the  leve l  app rop r i a t e  for  his 

c o m p a n y  w i t h o u t  any  r e in su rance  p r o t e c t i o n .  

In p e r f o r m i n g  any  r e c o v e r a b i l i t y  t e s t s ,  the  a c t u a r y  mus t  inc lude  the  n e t  

r e i n s u r a n c e  cos ts  which m a y  a f f e c t  the  a m o u n t  of t he  acqu i s i t i on  expenses  t h a t  

m a y  be d e f e r r e d  or the  a m o u n t  of any d e f i c i e n c y  r e se rve s  t h a t  m a y  be requi red .  

I am g r a t e f u l  to  the  au thors  for  provid ing  me wi th  an advance  copy of this  paper ,  

which is s t i l l  sub jec t  to  d iscuss ion  ~xld r ev iew by bo th  t he  F inanc i a l  R e p o r t i n g  

C o m m i t t e e  and the  Counci l  of  the I n s t i t u t e .  
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A c a d e m y  R e c o m m e n d a t i o n  @4 i n d i c a t e s  t h a t ,  in p r a c t i c e ,  " the  d e g r e e  of  

m a t e r i a l i t y  of  r e i n s u r a n c e  a d j u s t m e n t s  is such  t h a t  mos t  c o m p a n i e s  will be able  

to  use s imp l i f i ed  a p p r o a c h e s  w i thou t  m a t e r i a l l y  d e s t r o y i n g  t he i r  f inanc ia l  

s t a t e m e n t s . "  I would have  to  d i s a g r e e  wi th  this  s t a t e m e n t  in the  Canad ian  

c o n t e x t  in t h a t  m a n y  smal l  and m e d i u m - s i z e d  c o m p a n i e s  will have  qu i t e  

e l a b o r a t e  c a l c u l a t i o n s  to  do, and the  c o n c e p t  of  a p r o p o r t i o n a l  r e s e r v e  c r e d i t  fo r  

c o i n s u r a n c e  will p r o b a b l y  b e c o m e  obso l e t e .  

While on t he  s u b j e c t ,  we should  cons ide r  r e i n s u r a n c e  assumed .  In the  U n i t e d  

S t a t e s ,  I b e l i e v e  it  is no t  u n c o m m o n  fo r  r e i n s u r e r s  to p rov ide  for  v e r y  shor t  

g u a r a n t e e  pe r i ods  f o r  YRT r a t e s  in o r d e r  to  avo id  e x c e s s i v e  d e f i c i e n c y  r e s e r v e s .  

In C a n a d a ,  if a r e i n s u r e r  w e r e  to  o f f e r  a s h o r t  g u a r a n t e e ,  our  R e c o m m e n d a t i o n s  

would p r e t t y  well  r e q u i r e  us to  look to  t he  e n t i r e  p r e m i u m - p a y i n g  p e r i o d  and 

r e c o g n i z e  the  r e a l i t i e s  of the  m a r k e t p l a c e .  S imi la r  c o n s i d e r a t i o n s  apply  for  

d i r e c t  a d j u s t a b l e  p r o d u c t s .  In this  r e g a r d ,  w a t c h  for  T e c h n i q u e  P a p e r  @3, which  

is on t he  way.  

ADVERSE DEVIATION 

The  CIA has a t a sk  f o r c e  looking at  a p p r o p r i a t e  ma rg in s  for  a d v e r s e  dev i a t i on .  

Va lua t ion  a c t u a r i e s  a re  v e r y  m uch  awa i t i ng  t he  r e p o r t  of the  t a sk  f o r c e .  

The  t ask  f o r c e  hopes  to c o m e  up wi th  s o m e  f a i r l y  s p e c i f i c  gu ide l ines  as to the  

d e g r e e  of  a d v e r s e  d e v i a t i o n  t h a t  should  be  p r o v i d e d  in r e s e r v e s  ve rsus  surplus  

and an a p p r o p r i a t e  we i gh t i ng  of  an e x p e c t e d  a s s u m p t i o n  versus  an a s s u m p t i o n  
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inc luding  " m a x i m u m "  margins .  F a c t o r s  to be cons ide red  in d e t e r m i n i n g  the  

we igh t ing  m a y  inc lude  cons ide ra t i ons  of  m i s e s t i m a t i o n  of  the  mean ,  as well  as 

d e t e r i o r a t i o n  of  the  m e a n  e i t he r  due to the  c o m p a n y  and /o r  due to causes  

e x t e r n a l  to the  company .  

In cash  f low m a t c h i n g ,  the  concep t  of a " r e s e r v e  fund" has  o f t e n  been  put  

f o rwa rd .  I could evis ion t h a t  as our knowledge  in this  a r e a  develops ,  " r e se rve  

funds" for  a g g r e g a t e  r e s e rve  s e n s i t i v i t y  t e s t i n g  could be the  order  of the  day.  

This s e e m s  to be c o n s i s t e n t  wi th  the  c u r r e n t  d e v e l o p m e n t  and th inking  wi th in  the  

I n s t i t u t e .  

I t  is i n t e r e s t i n g  to n o t e  t h a t  the  1981 Soc ie ty  of  A c t u a r i e s  monograph  on 

"Adverse  Dev ia t ion"  sugges t s  an 80 p e r c e n t  p robab i l i t y  of  a d e q u a c y  a f  GAAP 

re se rves ,  whe rea s  this  would be u n a c c e p t a b l e  as a s t a n d a r d  for  so lvency  

purposes .  It does,  however ,  p rov ide  for  us a guide l ine  as to the  inc lus ion  of  

marg ins  in r e s e rve s  versus  surplus and l eads  to the  r ea sonab l e  versus  p laus ib le  

dev ia t i on  a spec t s  d i scussed  in the  Un i t ed  S t a t e s .  

The monograph  sugges t s  a 1.5 p e r c e n t  d e l t a  for  adve r se  dev i a t i on  wi th  r e s p e c t  to 

m o r t a l i t y ,  which is surpr i s ing ly  low by C a n a d i a n  s t a t u t o r y  s t anda rds .  In t e r m s  of  

s t a n d a r d  dev ia t ions ,  i t  would seem t h a t  mos t  C a n a d i a n  a c t u a r i e s  would be 

provid ing  a s i g n i f i c a n t l y  h igher  va lue  fo r  s t a t u t o r y  purposes .  
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If  we r e t u r n  to our  l a p s e - s u p p o r t e d  prodt, c t s ,  we can cons ide r  the  i n t e r p l a y  

b e t w e e n  i n t e r e s t  and lapses .  

In the  a r e a  of  f u t u r e  s c e n a r i o s  t e s t i ng ,  we must  cons ide r  f u t u r e  i n c o m e  t axes .  

T H E  R E P O R T  

The  R e p o r t  of  t he  Va l ua t i on  A c t u a r y ,  which  mus t  be f i l ed  wi th  the  d e p a r t m e n t  

a long wi th  t he  annual  s t a t e m e n t ,  is ba s i ca l l y  a f r e e - f o r m  report~ a l t hough  the  

i n s t r u c t i o n s  f r o m  the  d e p a r t m e n t  have  e v o l v e d  ove r  the  y e a r s  to  the  po in t  whe re  

t h e r e  is now a " m e m o r a n d u m "  25 pages  long s e t t i n g  ou t  the  p r o c e d u r e s  used  in 

r e v i e w i n g  r e p o r t s  and giving g u i d a n c e  as to the  d e t a i l  and n a t u r e  of d iscuss ions  

to  be  inc luded .  R e f e r e n c e  is also m a d e  to  t he  CIA R e c o m m e n d a t i o n s .  

The  d e p a r t m e n t  i n d i c a t e s  t h a t  q u e s t i o n i n g  of v a l u a t i o n  a c t u a r i e s  wi th  r e s p e c t  to 

t he  c o n t e n t s  o f  t h e i r  r e p o r t s  m a y  t a k e  p l a c e  o v e r  a pe r i od  of  s e v e r a l  mon ths  

fo l lowing  t h e i r  f i l ing on M a r c h  1. 

The  r e q u i r e m e n t s  wi th  r e s p e c t  to  un ive r s a l  l i f e  i n s u r a n c e  cons is t  of two s imple  

p a r a g r a p h s  t h a t  b a s i c a l l y  r e q u i r e  full  d i s c lo su re  c o n c e r n i n g  the  imp l i c i t  or  

exp l i c i t  t r e a t m e n t  of  any  d e f e r r e d  acqu i s i t i on  e x p e n s e  and the  a p p l i c a t i o n  of the  

cash va lue  mi n i mum r e s e r v e  t e s t .  

Wi th  r e s p e c t  to  f l ex ib l e  p r e m i u m  d e f e r r e d  annuit ies~ we have  the  fol lowing" " the  

r e s e r v e s  should no t  be  less  t han  the  p r e s e n t  va lue  of  f u t u r e  b e n e f i t s  and 

4-45 



administrative expenses. The valuation assumptions will be deemed to produce 

adequate reserves provided that (I.) future administration expenses are provided 

for to the extent they are not charged directly to the policyholder and (Z.) the 

valuation interest assumption is based on the interest earnings of notionally 

matched assets." 

In discussing matching of assets and liabilities, we must "illustrate the extent to 

which the Company has matched its portfolios by duration and yield." Also, "an 

opinion as respects the likely impact of the company's financial position of a 

precipitous and material fluctuation in new money rates should be provided, n 

The variety in reports is great. I believe that some are still only five to ten 

pages long, while others run closer to a hundred when all exhibits are included. 

Although the foregoing may seem awfully simple, be assured that the department 

does ask a lot of questions, particularly of those actuaries who disclose little 

detail. 
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