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CHAPTER III 

C-3 RISK 

Building a l i ab i l i ty  mode l  to  help e v a l u a t e  the  C-3 risk is not  much  

d i f f e r e n t  f rom the  t r ad i t i ona l  model ing  t h a t  a c t u a r i e s  have  been  doing for  years .  

Several  of the  assumpt ions  will be t i ed  to i n t e r e s t  r a t e  m o v e m e n t s ,  but  the  

m a j o r i t y  of the  assumpt ions  will be i n d e p e n d e n t  of i n t e r e s t  r a t e s  and will be no 

d i f f e r e n t  f rom the  assumpt ions  used in any pr ic ing  model .  However ,  it  is 

i m p o r t a n t  t h a t  the  model  be f lex ib le  enough to a c c o m m o d a t e  those  assumpt ions  

t h a t  will vary  wi th  i n t e r e s t .  The model  should also be f lex ib le  enough to a c c e p t  

r e s e rve s  and cash values  t h a t  va ry  f rom one i n t e r e s t  s cena r io  'to the  next .  

Because  the  r e se rves  and cash va lues  will g e n e r a l l y  vary  f rom one scenar io  to 

the  nex t ,  i t  is t y p i c a l l y  eas i e s t  to  g e n e r a t e  t hem r ight  in the  p ro j ec t i on  sy s t em 

so t h a t  i t  is not  n e c e s s a r y  to re run  a s e p a r a t e  values  s y s t e m  each  t ime  a new 

scena r io  is des i red .  

Commiss ions ,  expenses ,  d e a t h  bene f i t s ,  m o r t a l i t y ,  and in i t ia l  p r e m i u m s  are  

all a ssumpt ions  t h a t  need  to be made  bo th  for  t r a d i t i o n a l  models  and for  

mode l ing  the  C-3 risk.  Occas iona l ly ,  expense  i n f l a t i on  will be t i ed  to the  

i n t e r e s t  scenar io ,  but  s ince  i n f l a t i on  is a minor  f a c t o r  in this  t ype  of analys is ,  

this  is t yp i ca l ly  an u n n e c e s s a r y  r e f i n e m e n t .  D e a t h  b e n e f i t s  m a y  change  as 

a c c o u n t  values  grow,  but  t h e y  are  e s sen t i a l l y  i ndependen t  of  the  i n t e r e s t  

scenar io .  T h e o r e t i c a l l y ,  a n t i s e l e c t i o n  should cause  m o r t a l i t y  expe r i ence  to 

d e t e r i o r a t e  under  scena r ios  in which lapses  a re  s u b s t a n t i a l l y  h igher  than  normal ,  

bu t  this  is a f a i r ly  complex  r e f i n e m e n t  t h a t  many  compan ies  choose  to ignore.  

At  some poin t  in the  fu tu re ,  i t  will p robab ly  be c o m m o n  p r a c t i c e  to r e f l e c t  
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mor t a l i t y  under high lapse scenarios,  but  for now, most  companies  are giving this 

r e f i nemen t  a far  lower  pr ior i ty  than developing the basic analyt ica l  s t ruc ture .  

P roduc t  character is t ics~ such as mor ta l i ty  charges~ expense loads~ and 

surrender  charges~ will be  needed to develop cash values~ reserves~ and possibly 

dea th  benef i t s  under the d i f fe ren t  scenarios.  The most  obvious l iabil i ty 

assumption tha t  will vary with the in t e re s t  scenar io  is the c red i ted  ra te .  The 

f i rs t  s t ep  in pro jec t ing  c red i t ed  ra tes  is to de te rmine  what the credit ing s t r a t e g y  

will be-- that  is~ how managemen t  will change the c red i ted  ra te  in response to 

changes in the in te res t  r a t e  environment .  Since many managements  have not 

developed a c lear ly  def ined credi t ing philosophy~ developing this assumpti6n may 

require  substant ia l  discussion with, and educat ion  of, management .  There is an 

infini te  va r i e ty  of possible credi t ing s t r a t eg ies ,  but  most  can be placed into 

severa l  b road  classes of s t r a t eg ie s  (many s t r a t eg ie s  are hybrids of two or more 

classes  of s t ra tegies) .  Some of the broad  classes  of credi t ing s t ra teg ies  follow: 

1. Credi t  a f ixed r a t e  tha t  does not vary  with marke t  conditions. 

Z. Credi t  a compe t i t i ve  marke t  r a t e  at  all t imes.  

3. Lag the marke t .  

4. Lag the marke t  in one d i rec t ion  only. 

5. Credi t  the earned  r a t e  less some predef ined  spread. 

6. Cred i t  the marke t  r a t e  plus (or minus) a p redef ined  number  of basis 

points.  

7. Fol low one of the above strategies~ but  do not p ie rce  the bai lout  until  

the  surrender  charge disappears .  

8. Credi t  a f ixed r a t e  during the period that  the surrender  charge is in 

effect~ and then credi t  the marke t  ra te .  
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One of the  ques t i ons  t h a t  is i m m e d i a t e l y  a p p a r e n t  upon  looking a t  this  l i s t  of 

s t r a t e g i e s  is, "What  is the  m a r k e t  r a t e ? "  Idea l ly ,  the  m a r k e t  r a t e  will be  t h e  

r a t e  a po l i cyho lde r  can  ge t  by  laps ing the  p o l i c y  and buying  a c o m p a r a b l e  new 

po l i cy  f rom a c o m p e t i t o r .  Since m a r k e t  r a t e s  a re  l a rge ly  a f a c t o r  of  wha t  

i n su rance  c o m p a n i e s  can earn,  t he  m a r k e t  r a t e  t y p i c a l l y  would  be  equal  to  the  

r a t e  on new bonds  less s o m e  spread .  For  e x a m p l e ,  the  m a r k e t  r a t e  might  b e  

equa l  to  the  7 - y e a r  c o r p o r a t e  bond r a t e  less  150 bas i s  po in t s  or j u s t  the  7 - y e a r  

T r e a s u r y  r a t %  or i t  might  be  se t  equa l  to  the  g r e a t e s t  r a t e  f rom among  l -  to 

1 5 - y e a r  bonds  less  175 bas i s  poin ts .  Since m a n y  c o m p a n i e s  c r e d i t  i n t e r e s t  b a s e d  

on the i r  p o r t f o l i o  r a t e s ,  t he  m a r k e t  c r e d i t e d  r a t e s  might  lag the  m a r k e t  r a t e s  on 

i n v e s t m e n t s .  P e r h a p s  the  mos t  r e a l i s t i c  a s s u m p t i o n  would  be  to  a s sume  tha t  

p o r t f o l i o  r a t e  c o m p a n i e s  d r ive  the  m a r k e t  as r a t e s  fal l  and t ha t  new m o n e y  r a t e  

c o m p a n i e s  dr ive  the  m a r k e t  as r a t e s  r ise;  thus,  t he  m a r k e t  r a t e  would be  b a s e d  

on the  g r e a t e r  of  c u r r e n t  and r e c e n t  r a t e s .  For  e x a m p l e ,  the  m a r k e t  r a t e  might  

b e  se t  at  ZOO bas is  po in t s  less  than  the  g r e a t e r  of  the  c u r r e n t  1 0 - y e a r  c o r p o r a t e  

r a t e  and the  3 - y e a r  a v e r a g e  of  1 0 - y e a r  c o r p o r a t e  r a t e s .  

Once  fo rmu la s  for  d e t e r m i n i n g  the  m a r k e t  r a t e  and m a r k e t  c r e d i t e d  r a t e s  

have  b e e n  d e t e r m i n e d ,  it is n e c e s s a r y  to  deve l op  lapse  r a t e  a s sumpt ions .  The 

l apse  a s s u m p t i o n  will be  l a rge ly  b a s e d  on in tu i t ion  and t he  a c t u a r y ' s  j u d g m e n t ,  

fo r  two  r ea sons .  First~ t h e r e  is l i t t l e  e x p e r i e n c e  abou t  how lapses  r e spond  to  

i n t e r e s t  r a t e  m o v e m e n t s .  Second,  it is u n c e r t a i n  how va luab le  e x p e r i e n c e  will  be  

as a p r e d i c t o r  of  f u t u r e  lapse  r a t e s ,  g iven  t he  r e c e n t  r ap id  changes  in t he  

i n s u r a n c e  m a r k e t .  Any e x p e r i e n c e  pr ior  to  1980 is p r o b a b l y  inval id ,  b e c a u s e  i t  

r e f l e c t s  a d i f f e r e n t  e n v i r o n m e n t .  
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Both  in tu i t ion  and the  l i m i t e d  a m o u n t  of  e x p e r i e n c e  t ha t  we do have  

i n d i c a t e d  t h a t  l apses  a re  d e p e n d e n t  on t he  d i f f e r e n c e  b e t w e e n  a po l i cyho lde r ' s  

a c t u a l  c r e d i t e d  r a t e  and wha t  the  p o l i c y h o l d e r  can  ge t  in the  m a r k e t  on a s imi lar  

po l i cy .  As the  d i f f e r e n t i a l  b e t w e e n  m a r k e t  and a c t u a l  c r e d i t e d  r a t e s  widens,  the  

po l i cyho lde r ' s  i n c e n t i v e  to  l apse  i n c r e a s e s  d r a m a t i c a l l y .  Many  compan ie s  

e x p e r i e n c e d  annual  l apse  r a t e s  in e x c e s s  of  30 p e r c e n t  or e v e n  40 p e r c e n t  during 

t he  i n t e r e s t  r a t e  sp ike  of  the  ea r ly  1980s. S e v e r a l  c o m p a n i e s  e x p e r i e n c e d  annual  

l apse  r a t e s  in e x c e s s  of  50 p e r c e n t .  

The o the r  ma jo r  f a c t o r  in d e t e r m i n i n g  l apse  r a t e s  is the  pol icy ' s  su r render  

cha rge .  The su r r ende r  c h a r g e  p rov ides  a d i s i ncen t i ve  to lapse~ pa r t i du l a r ly  if  i t  

will  d i s appea r  wi th in  the  nex t  s e v e r a l  p o l i c y  yea r s .  The re  a re  a number  of 

i n t ang ib l e  fac tors~ such  as t he  s o p h i s t i c a t i o n  of  po l i cyho lde r s  and agents~ the  

a f f i l i a t i o n  and l o y a l t y  of  the  agents~ and po l i cy  cha rac t e r i s t i c s~  t ha t  also a f f e c t  

l apses .  These  f a c t o r s  a re  p r o b a b l y  be s t  dea l t  wi th  b y  cons ider ing  t h e m  when 

choos ing  the  p a r a m e t e r s  fo r  the  l apse  fo rmu la .  

Al though  t h e r e  is no r ight  or  wrong  formula9 the  lapse  fo rmu l a  should 

c o n f o r m  g e n e r a l l y  to  the  l i m i t e d  e x p e r i e n c e  t ha t  we have ,  as wel l  as  appeal  to  

t he  i n tu i t i ve  s e n s e  o f  how lapses  will b e h a v e .  Tha t  is to  s ay  t ha t  if the  c r e d i t e d  

r a t e  r e m a i n s  c o n s t a n t  and the  m a r k e t  r a t e  rises~ l apses  should inc rease .  

Similarly~ if t he  s u r r e n d e r  charge is d e c r e a s e d ,  l apses  should inc rease .  There  

m a y  a lso  b e  o n e - t i m e  j u m p s  in the  l apse  r a t e s  when c e r t a i n  e v e n t s  occur .  For  

example~ the  lapse  r a t e  migh t  be  i n c r e a s e d  to  r e f l e c t  "shock" lapses  the  f i r s t  

t i m e  tha t  the  credited r a t e  is l o w e r e d  or  when the  ba i lou t  is pierced. It  should 

b e  n o t e d  t ha t  t r i gge r ing  the  ba i lou t  will  c ause  the  s u r r e n d e r  charge  to  be  zero~ 
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so t h a t  if the  su r rende r  charge  is a c o m p o n e n t  of the  lapse fo rmula ,  lapses will 

a u t o m a t i c a l l y  inc rease .  A dec reas ing  su r r ende r  cha rge  will p robably  provide  

more  of  an i ncen t ive  not  to  lapse t h a n  a f l a t  or increas ing  su r rende r  charge .  

As an example  of  the  type  of  f o r m u l a  t h a t  could be used to g e n e r a t e  lapse r a t e s ,  

cons ider  

15% + Z x Z x (MR - CR) Z - 3 x SC wi th  a min imum of 3 p e r c e n t .  SC 

equals  the  su r r ende r  charge  as a p e r c e n t a g e  of the  accoun t  value .  

MR equals  the  m a r k e t  r a t e  

c r e d i t e d  r a t e  as a p e r c e n t a g e .  

and l if  MR - CR is pos i t ive .  

as a p e r c e n t a g e  and CR equals  the  

Z equals  - l  if  MR - CR is n e g a t i v e  

s 

This f o r m u l a  should no t  be v i ewed  as the  lapse fo rmula ;  r a t h e r ,  i t  is 

i m p o r t a n t  because  of  the  pr inc ip les  i t  embodies .  

The i m p a c t  of the  f o r m u l a  is i l l u s t r a t e d  in F igure  3-1. In this  fo rmula ,  

lapses  i nc rease  rap id ly  if  the  m a r k e t  r a t e  i nc r ea se s  r e l a t i v e  to the  c r e d i t e d  r a t e  

and lapses  are  subs t an t i a l l y  r e d u c e d  by the  su r r ende r  charge .  When the  fo rmu la  

has  a la rge  su r r ende r  charge  c o m p o n e n t ,  lapses  will t end  to  be low unt i l  t he  

s u r r e n d e r  cha rge  d isappears ,  unless  the  m a r k e t  r a t e  moves  subs t an t i a l ly .  A f t e r  

the  su r r ende r  charge  d i sappears ,  t he  lapses will be much  h igher ,  even if  MR - CR 

equals  0. The lapse f o r m u l a  does not  have  to involve CMR - CR)Z~ the  f o r m u l a  

could  jus t  as eas i ly  be l inear  or have  some o t h e r  r e l a t i onsh ip  wi th  r e s p e c t  to  

MR - CR. 
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Figure 3-Z i l lus t ra tes  the formula  

10% + 7 x ( M R -  CR) - Z x SC, with a minimum of 3 percent .  Even 

the form of the lapse ra te  funct ion could be d i f f e ren t  from the 

formulas  shown so far. For  example,  the surrender  charge could be 

incorpora ted  into the MR - CR term:  

5% + Z x Y x ( M R -  C R - 0 . 5  x SC) Z, where  Y equals 1 if M R - C R i s  

posi t ive,  and equals 0 o therwise .  Figure  3-3 i l lus t ra tes  this formula.  

For nontradi t ional  products ,  the pol icyholder 's  p remium-paying  pa t t e rn  is 

not f ixed in advance.  The ra te  at  which pol icyholders  s top paying premiums on 

policies that  remain  in fo rce  is cal led the premium suspension ra te .  The 

premium suspension r a t e  should vary  in much the same manner  as the lapse ra te ,  

al though the p a r a m e t e r s  will be d i f fe ren t .  The surrender  charge will probably  

increase  premium suspension ra the r  than dec rease  it, because  unhappy 

pol icyholders  may be more likely to stop paying premiums than to lapse outr ight  

if they  incur a surrender  charge by lapsing. 

Pol icy  loan ut i l iza t ion should also be an in t e re s t - sens i t ive  variable,  much 

like premium suspension. Pol icy  loan u t i l iza t ion  will also r e f l e c t  how the pol icy 

is designed and marke ted .  An a l t e rna t ive  to having s epa ra t e  lapse, premium 

suspension, and loan ut i l iza t ion formulas  would be to have a genera l ized  

wi thdrawal  funct ion with no surrender  charge component ;  wi thdrawals  would 

then be a l loca ted  among lapses,  premium suspension, and pol icy loan ut i l iza t ion 

using a fo rmula  tha t  incorpora tes  the surrender  charge.  
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In order  to p ro j ec t  asse t  cash flows, it is necessa ry  to p ro jec t  inves tment  

income,  matur i t i e s ,  paymen t  of mor tgage  principal,  calls, p repayment  of 

mor tgage  principal,  and the marke t  value of any liquidations. These i t ems  will 

need to be p r o j e c t e d  both  for  exist ing asse ts  and for asse ts  tha t  are assumed to 

be  purchased  during the pro jec t ion  period. P ro jec t ing  inves tment  income simply 

involves keeping t rack  of each  secur i ty ' s  outs tanding par  value and coupon and 

multiplying the two. Similarly, projecting maturities requires that each 

security's maturity date and outstanding par value be known. Projecting 

mortgage principal payments requires that the amortization schedule be 

calculated. 

Projec t ing  calls and mor tgage  p repaymen t s  is somewhat  more diff icult ,  

because  they  will vary with in te res t .  It will be necessa ry  to develop assumptions 

as to when bonds will be  cal led and how much of a given block of mor tgages  will 

p repay  under d i f f e ren t  in te res t  environments .  Bond calls are somewhat  simpler 

than mor tgage  p repayments ,  because  the decision to call a bond is typical ly  all 

or nothing9 whereas  mor tgage  blocks tend to have p repaymen t s  of par t  of the 

block. 

There will be  no calls prior to the bond's call date .  Therea f t e r ,  calls will 

be a f ac to r  of call pr ice,  years  to matur i ty ,  and prevai l ing in teres t  ra tes .  (In 

pro jec t ing  the value of calls, it  is impor tan t  to r e m e m b e r  that  call pr ices  

genera l ly  s ta r t  above par and decl ine l inearly to par at maturi ty.)  A simple 

approach would be to say that  a bond will be  cal led when ra tes  on comparable  

new bonds are X percen t .  More complex approaches  might have only a por t ion of 

bonds being cal led when the d i f f e rence  in r a t e s  is less than, say, 4 percen t ,  but  

100 pe rcen t  being cal led when the d i f f e r ence  exceeds  4 percent .  It is also 
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possible  to adjus t  X to r e f l e c t  the bond's  c u r r e n t  call  p r ice  and cu r r en t  y e a r s  to  

m a t u r i t y .  The e x t r a  soph i s t i c a t i on  of t h e s e  more  complex  approaches  is 

p robab ly  not  wor th  the  e f f o r t  for  compan ie s  t h a t  are  jus t  g e t t i n g  s t a r t e d  in 

va lua t ion  a c t u a r y  ana lyses .  

M o r t g a g e  p r e p a y m e n t  r a t e s  behave  much  like lapse r a t e s ,  excep t  t h a t  the  

r e l a t ionsh ip  to m a r k e t  r a t e s  is r eve r sed .  For  m o r t g a g e s ,  wha t  we m e a n  by 

m a r k e t  r a t e s  is the  r a t e  at  which a m o r t g a g o r  could borrow today .  The lower  

t he  m o r t g a g e  m a r k e t  r a t e  fal ls ,  the  h igher  the  p r e p a y m e n t  r a t e  will be.  

However ,  because  m o r t g a g o r s  typ ica l ly  are  a f f e c t e d  by n o n e c o n o m i c  f a c t o r s  

more  t h a n  bond issuers  are ,  the  p r e p a y m e n t  r a t e  will  be less of  an a l l -o r -no th ing  

a f f a i r .  

As an example  of  a p r e p a y m e n t  fo rmula ,  cons ider  

P = 5 ~  + 7 x (C - M), wi th  a m in imum of Z p e r c e n t  and a m a x i m u m  of 

50 p e r c e n t .  P equals  the annual  p r e p a y m e n t  r a t e .  M equals  the  

m o r t g a g e  m a r k e t  r a t e ,  and C equals  t he  coupon r a t e  for  t he  

m o r t g a g e .  

This t y p e  of  f o r m u l a  r e f l e c t s  the  i n c e n t i v e  to  p r e p a y  the  m o r t g a g e  as r a t e s  

fa l l  and also r e f l e c t s  the  n o n e c o n o m i c  f a c t o r s  t h a t  keep  m o r t g a g o r s  f rom being 

c o m p l e t e l y  respons ive  to e conomic  condi t ions .  The sample  f o r m u l a  is des igned  

to d e m o n s t r a t e  a concep t ,  so the  focus  should  not  be on the  numbers ,  but  on the  

approach .  It  is qu i te  r ea sonab le  to use o the r  fo rmulas ,  perhaps  including a 

(C - M) Z t e r m .  Most i n v e s t m e n t  m a n a g e r s  will  be will ing to make  a guess a t  

wha t  the  p r e p a y m e n t  f o r m u l a  and cal l  f o r m u l a  should be if  you  show t h e m  the  

t ype  of  f r a m e w o r k  you  wan t  the  f o r m u l a  to f i t .  
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Many people  avoicl the  ques t ion  of  the  m a r k e t  va lue  of l iquidat ions  by 

assuming  t h a t  n e g a t i v e  cash  f lows will be m e t  by borrowing.  However ,  even if  

th is  a s sumpt ion  is made ,  i t  is s t i l l  n e c e s s a r y  to c a l c u l a t e  the  m a r k e t  value of 

a s se t s  a t  the  end of  the  p r o j e c t i o n  per iod.  Whe the r  the  m a r k e t  value of the  

p o r t f o l i o  is being c a l c u l a t e d  to d e t e r m i n e  the  res idua l  va lue  of asse ts  and 

l i ab i l i t i e s  or to  c a l c u l a t e  the  m a r k e t  va lue  of l iquidat ions ,  the  s a m e  

cons ide ra t i ons  apply.  There  are  f o rmu la s  in any i n t e r e s t  t ex tbook  t h a t  te l l  how 

to c a l c u l a t e  the  m a r k e t  va lue  of  a bond or m o r t g a g e  given the  m a r k e t  i n t e r e s t  

r a t e .  However~ those  fo rmu la s  assume t h a t  the  secu r i ty ' s  cash f lows al.e f ixed,  

and t h e y  do not  assign any  value  to  the  issuer 's  opt ion  to call  the  secu r i ty .  

Idea l ly ,  the  m a r k e t  va lue  of  the  bond or m o r t g a g e  should be r e d u c e d  by ~he value 

of  t he  issuer 's  opt ion.  In p r a c t i c e ,  the  va lue  of  the  op t ion  is o f t e n  a p p r o x i m a t e d  

by assuming  t h a t  the  m a r k e t  va lue  of  bonds is the  lesser  of  the  m a r k e t  value 

c a l c u l a t e d ,  assuming  t h a t  the  bond will be he ld  to  m a t u r i t y ,  and the  m a r k e t  

va lue  c a l c u l a t e d  assuming  t h a t  the  bond will be cal led .  This~ in e f f e c t ,  p laces  a 

cap on the  value  of  the  bond and tends  to  m o d e r a t e l y  o v e r s t a t e  the  m a r k e t  value 

of  the  bond. S imi lar ly ,  for  m o r t g a g e s ,  i t  is c o m m o n  to va lue  the  m o r t g a g e  

assuming  t h a t  the  p r e p a y m e n t  r a t e  will a lways  r e f l e c t  the  t hen  cu r ren t  m a r k e t  

r a t e .  Howeve r  the  m a r k e t  value is c a l c u l a t e d ,  you  m a y  want  to r educe  i t  by  a 

smal l  a m o u n t  (for exampl% 0.Z5 pe rcen t )  to  r e f l e c t  t r a n s a c t i o n  costs .  

If  the ana lys i s  is p e r f o r m e d  s t r i c t l y  for  va lua t ion  a c t u a r y  purposes,  t hen  

the  book value  and book y ie ld  a re  i r r e l e v a n t .  However ,  if  p r o f i t a b i l i t y  is being 

m e a s u r e d  or if  i t  is des i red  to  c o m p a r e  t he  book va lue  of a s se t s  to r e se rves  in 

t he  f u t u r e ,  t hen  the  mode l  mus t  be able to  a m o r t i z e  the  d i f f e r e n c e  b e t w e e n  book 

and  par .  F r e q u e n t l y ,  par  and book a re  c lose  t o g e t h e r ,  in which case  the  a c t u a r y  

m a y  choose  to se t  the  two equal  to  e a c h  o the r  and avoid this  issue. 
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Although d e f a u l t s  are  a c c o r d e d  a s e p a r a t e  c l a s s i f i c a t i o n  (C-1 risk)~ the  

va lua t ion  a c t u a r y  m a y  wish to i n c o r p o r a t e  d e f a u l t s  in to  t he  C-3 risk model .  

D e f a u l t s  could be i n c o r p o r a t e d  in to  the model  as a r andom var iab le ,  or a f ixed  

d e d u c t i o n  f rom yie lds  could be m a d e  to r e f l e c t  e x p e c t e d  d e f a u l t s  wi th  a r e s e rv e  

d e t e r m i n e d  e x t e r n a l l y  to cover  the  value  of  possible r andom f l u c t u a t i o n s  in 

de fau l t s .  The ma jo r  d i s a d v a n t a g e  of the  f i r s t  app roach  is t h a t  i t  would r equ i re  

m a n y  more  p ro j ec t ions  of the  en t i r e  mode l  to gain the  s a m e  degree  of C-3 

i n f o r m a t i o n .  The second  approach  would al low a s o p h i s t i c a t e d  analys is  of the  

d e f a u l t  r isk to be made  wi thou t  requi r ing  r e d u n d a n t  C-3 ana lyses .  However~ 

under  the  second  approach ,  i t  would be d i f f i c u l t  to  r e f l e c t  any p o t e n t i a l  

i n t e r a c t i o n  of  the  C-1 and C-3 risks.  

Most  asse t  po r t fo l i o s  con ta in  a much  sma l l e r  number  of  holdings than  the  

t yp i ca l  l i ab i l i ty  po r t fo l i o .  T h e r e f o r e ,  i t  m a y  not  be n e c e s s a r y  to group the  asse t s  

in to  mode l  cells .  If the  a c t u a r y  dec ides  to group the  asse ts ,  the  f i r s t  c r i t e r ion  

will be m a t u r i t y  da te .  The second  c r i t e r i o n  will be coupon.  The th i rd  c r i t e r i o n  

will be call  c h a r a c t e r i s t i c s .  As an example  of  an asse t  model ,  bonds could be 

grouped  by m a t u r i t y  y e a r  in Z p e r c e n t  coupon in te rva l s .  Nonca l l ab le  bonds would 

be kep t  s e p a r a t e  f rom ca l lab le  bonds,  and ca l lab le  bonds would be grouped  by 

cal l  d a t e  in o n e - y e a r  i n t e rva l s ,  wi th  bonds wi th  more  t han  5-1/Z y e a r s  of  call  

p r o t e c t i o n  m a i n t a i n e d  as a single cell .  

A f t e r  an asse t  model  has been  bui l t ,  i t  will be n e c e s s a r y  to make  

assumpt ions  about  what  the  new i n v e s t m e n t s  will look like.  Each  year ' s  new 

i n v e s t m e n t s  can be appended  onto  the  model ,  bu t  d e t e r m i n i n g  what  the new 

i n v e s t m e n t s  will look like requ i res  t h a t  the  i n v e s t m e n t  d e p a r t m e n t  make  

assumpt ions  as to what  the c h a r a c t e r i s t i c s  of the  un ive r se  of p o t e n t i a l  
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i n v e s t m e n t s  will be and as to what  the  i n v e s t m e n t  s t r a t e g y  will be. It is 

n e c e s s a r y  to spec i fy  the  m a t u r i t y  da t e s  of new secur i t i e s ,  the  call  da te s  (unless 

the  s ecu r i t i e s  are  noncal lable) ,  the  call  pr ices ,  and the  yields .  Typica l ly ,  the  

i n t e r e s t  scenar ios  to be t e s t e d  do not  spec i fy  the  i n t e r e s t  r a t e  for  e v e r y  

s ecu r i t y ,  bu t  r a t h e r  spec i fy  some  sma l l e r  group of r a t e s ,  such as the  T reasu ry  

y ie ld  curve.  Thus,  ru les  mus t  be deve loped  to r e l a t e  y ie lds  on o ther  asse ts  to  

y ie lds  on the  base  y ie ld  curve.  The mos t  c o m m o n  way to  link the  yields  is 

th rough  add i t ive  or m u l t i p l i c a t i v e  spreads .  Tha t  is, the  y ie ld  on each  bond equals  

the  y ie ld  for  a comparab l e  m a t u r i t y  on the  base  curve  plus or t imes  X, where  X 

will be d i f f e r e n t  for  each  s ecu r i t y .  The i n v e s t m e n t  s t r a t e g y  can be e i t he r  

d y n a m i c  or f ixed.  In d y n a m i c  s t r a t e g i e s ,  i n v e s t m e n t  and l iqu ida t ion  p~ rcen t ages  

change  in response  to changes  in the  e n v i r o n m e n t .  In f ixed  s t r a t e g i e s ,  the  

i n v e s t m e n t  and  d i s i n v e s t m e n t  p e r c e n t a g e s  for  a given y e a r  are  not  a f f e c t e d  by 

the  i n t e r e s t  e n v i r o n m e n t .  D u r a t i o n - m a t c h i n g  s t r a t e g i e s  for  f ixed  l iabi l i t ies  or 

p s e u d o d u r a t i o n - m a t c h i n g  s t r a t e g i e s  for  i n t e r e s t - s e n s i t i v e  p roduc t s  are  examples  

of d y n a m i c  s t r a t e g i e s .  

As wi th  any  model ,  once the  i n t e r e s t - s e n s i t i v e  model  is in p lace ,  i t  is 

n e c e s s a r y  to develop i n - fo r ce  da ta .  For  the  l iab i l i t ies ,  you  will need  the  

beginning  rese rve ,  a c c o u n t  value ,  cash value,  and  f a c e  a m o u n t  for  each  cell .  

You will also want  some  d a t a  on the  r e c e n t  p r e m i u m - p a y i n g  h i s to ry  of each  cell ,  

as well  as the  c u r r e n t  ave r age  c red i t ing  r a t e  and the  pe r iod  for  which t h a t  

c r e d i t e d  r a t e  is g u a r a n t e e d .  The c r i t e r i a  for  s e l e c t i n g  mode l  cel ls  m a y  be 

s o m e w h a t  d i f f e r e n t  f rom the  c r i t e r i a  for  more  t r a d i t i o n a l  models .  The su r rende r  

cha rge  and c r e d i t e d  r a t e  will be the  mos t  i m p o r t a n t  c r i t e r i a  for  s e l ec t i ng  model  

cel ls ,  fo l lowed  by age or m o r t a l i t y  c h a r a c t e r i s t i c s .  Depending  on the  model ing  

m e t h o d  used,  it  is qu i t e  l ikely t h a t  s e p a r a t e  cells will be n e c e s s a r y  for  the  las t  
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severa l  issue years .  Depending on the ac tuary ' s  judgment  and the distr ibution of 

expec ted  mor ta l i ty  gains across ages, it is possible that  no dist inct ion will be 

made  be tween  d i f f e ren t  issue ages, because  the model will a l ready be ex t r eme ly  

complex just from the considerat ion of groupings by plan, cur ren t  surrender  

charge  level,  and c red i ted  ra te  (often groupings in accordance  with the last two 

can be accomplished by grouping by issue year) .  

Most companies  a l ready have sys tems in place tha t  will provide the 

necessa ry  liabili ty in- force  data.  If the sys tems to ga ther  the da ta  are not in 

place,  it would be advisable to design the necessa ry  systems,  even if the re  were  

no valuation ac tua ry  requi rements .  The liability da ta  tha t  are needed  to per form 

the valuat ion ac tua ry  analyses are also needed  to make real is t ic  corpora te  

planning project ions  and to per form the types of analyses tha t  can be used to 

compare  d i f f e r en t  asset  and l iabil i ty s t ra teg ies .  

The following i tems are  needed  as of the valuation date  for each secur i ty  

or group of secur i t ies  to model existing assets" (1) book value, (Z) marke t  value, 

(3) par value, (4) book yield, (S) coupon, (6) call date ,  (7) call price,  (8) ma tu r i t y  

date ,  and (9} special  f ea tu res  of the secur i ty  (for exarnple~ sinking fund). Most of 

these i tems are  readi ly available from the data  used to gene ra t e  Schedule D for 

the annual s t a t e m e n t .  However,  many companies  do not have accu ra t e  call data ,  

because  all tha t  is required for Schedule D is the call date  and pr ice  for those 

bonds tha t  are being amor t i zed  to call. Get t ing  the necessary  call da ta  may 

require  a special  project ,  because  al though the inves tment  depa r tmen t  usually 

has the data,  the da ta  are not  always in an easily usable form.  

III-15 



Seve ra l  o t h e r  i ssues  mus t  be  cons ide red .  Depend ing  on the  company ' s  t ax  

s i t ua t i on ,  i t  m a y  b e  a p p r o p r i a t e  to p e r f o r m  the  p r o j e c t i o n s  on an a f t e r - t a x  basis .  

Unde r  the  new t ax  law,  t a x e s  a re  fa i r ly  s t r a i g h t f o r w a r d  to c a l c u l a t e ,  a l though it  

m a y  b e  n e c e s s a r y  to p rov ide  fo r  the  s e p a r a t e  c a l c u l a t i o n  of  t ax  r e se rves .  If 

p r o j e c t i o n s  a re  done  on a by - l i ne  bas is  for  a m u t u a l  company ,  the  surplus  t ax  will 

n e e d  to  be  a l l o c a t e d .  

Typ ica l ly ,  in p e r f o r m i n g  a va lua t i on  a c t u a r y  analysis ,  f u t u r e  issues  a re  

ignored  for  s e v e r a l  r easons .  F i r s t ,  t h e r e  is a g r e a t  deal  of  u n c e r t a i n t y  abou t  

b o t h  the  a m o u n t  and c h a r a c t e r i s t i c s  of  f u t u r e  issues ,  so t h e y  m a y  impa i r  t he  

va l id i t y  of  the  analys is .  Second ,  the  c o n c e p t  o f  the  va lua t ion  a c t u a r y ' i s  to t e s t  

t he  a d e q u a c y  of  c u r r e n t  r e s e r v e s  to c o v e r  b e n e f i t s  on the  po l i c ies  c u r r e n t l y  in 

f o r c e .  Third,  i f  agg re s s ive  g r o w t h  a s sumpt i ons  a re  used ,  the  va lue  of  f u t u r e  

i ssues  o f t e n  d w a r f s  the  va lue  of  ex i s t ing  bus iness  so tha t  the  va lua t i on  ac tua ry ' s  

ana lys i s  will not  r e f l e c t  the  c u r r e n t  s t a t e  of  the  company .  Four th ,  p r o j e c t i n g  Z0 

y e a r s  of  f u t u r e  i ssues  when so many  of  the  a s sumpt ions  a re  s c e n a r i o  d e p e n d e n t  

m a y  unduly  c o m p l i c a t e  the  analys is .  

One  of  the  t ho rn i e s t  i ssues  f ac ing  the  v a l u a t i o n  a c t u a r y  is wha t  s cena r io s  

to  t e s t .  If t he  s c e n a r i o s  a re  not  d i c t a t e d  by  the  app l i cab l e  va lua t ion  a c t u a r y  

r e g u l a t i o n  (or b y  sen ior  m a n a g e m e n t ,  i f  i t  is i n t e rna l  v a l u a t i o n  a c t u a r y  work),  

t he  a c t u a r y  will have  to  use  his j u d g m e n t  as to  how vo la t i l e  the  s c e n a r i o s  to t e s t  

should  be.  The  i n t e r e s t  s c e n a r i o  r e p r e s e n t s  the  s ingle  mos t  i m p o r t a n t  

a s s u m p t i o n  the  a c t u a r y  will make ,  y e t  i t  is p r o b a b l y  the  a s s u m p t i o n  for  which  he  

has  the  l e a s t  d a t a  on which  to  b a s e  his a s sumpt ion .  
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A n o t h e r  issue is w h e t h e r  or not  t he  analys is  should  i n c o r p o r a t e  any 

r e i n s u r a n c e  t r e a t i e s  in p lace .  The mos t  r e a l i s t i c  a p p r o a c h  s e e m s  to be  to look a t  

e v e r y t h i n g  ne t  of  r e i n su rance ,  p a r t i c u l a r l y  s ince  t ha t  is the  way  r e s e r v e s  a re  

m e a s u r e d .  H o w e v e r ,  under  some  c o i n s u r a n c e  t r e a t i e s  i t  m a y  be  f ea s ib l e  to  

ignore  r e i n s u r a n c e  if the  r e in su re r  s imply  a c c e p t s  a p r o r a t a  share  of  the  insurer ' s  

gain or  loss.  

The l as t  issue is how long a p r o j e c t i o n  p e r i o d  to  use  and how to  end the  

s tudy .  The a p p r o p r i a t e  p r o j e c t i o n  p e r i o d  will  va ry  wi th  the  c o n t r a c t  be ing  

s tud ied .  For  GICs and s o m e  d e f e r r e d  annui t ies ,  5 or  10 y e a r s  is app rop r i a t e ,  

w h e r e a s  s o m e  s t r u c t u r e d  s e t t l e m e n t  annu i t i e s  m a y  r equ i r e  a 50 or 60 y e a r  

p r o j e c t i o n  per iod .  The  key  is to use  a p r o j e c t i o n  pe r iod  tha t  is long enough tha t  

the  c o m b i n a t i o n  of  l apses  and m o r t a l i t y  d imin ishes  the  r ema in ing  b lock  to  an 

ins ign i f i can t  s ize .  At  the  end of  the  p r o j e c t i o n  per iod ,  i t  is a p p r o p r i a t e  to  

c o m p a r e  the  m a r k e t  va lue  of  a s s e t s  to the  p r e s e n t  va lue  of  r ema in ing  l iab i l i t i es  

a t  the  then  p reva i l ing  r a t e s .  If the  l i ab i l i t i e s  a re  i n t e r e s t - s e n s i t i v e ,  the  p r e s e n t  

va lue  of  the  f u t u r e  b e n e f i t s  is p r o b a b l y  b e s t  a p p r o x i m a t e d  by  the  cash su r r ende r  

va lue ,  un less  r a t e s  have  fa l l en  low enough  tha t  c o n t r a c t  g u a r a n t e e s  e x c e e d  the  

i n t e r e s t  r a t e s  p reva i l i ng  in the  m a r k e t .  

The e a s i e s t  w a y  to  u n d e r s t a n d  this so r t  of  m a t e r i a l  is th rough  examples .  

The fo l lowing  case  s tud ies  a re  b a s e d  on a c t u a l  c o m p a n y  s i tua t ions ,  a l though  the  

n u m b e r s  have  b e e n  changed  to  p r o t e c t  the  i d e n t i t y  of  the  compan ie s .  

The  f i r s t  e x a m p l e  invo lves  a GIC w r i t e r  t h a t  had  $1.4 bi l l ion of  a s se t s  and 

l i ab i l i t i e s  as of  3une 30, 1985 (see Tab le  3-1). The company ' s  p o r t f o l i o  was 

du ra t ion  m a t c h e d ,  and i ts  i n t e n t i o n  was to r e b a l a n c e  the  p o r t f o l i o  e v e r y  q u a r t e r  
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to  m a i n t a i n  the  du ra t i on  ma tch .  The c o m p a n y  was  i n t e r e s t e d  in de t e rmi n i ng  how 

m u c h  r isk i t  f a c e d  under  d i f f e r e n t  i n t e r e s t  s cena r io s ,  so  it  s e l e c t e d  the  1Z 

s c e n a r i o s  shown in Tab le  3-Z for  t e s t i ng  purposes .  F igu re  3-4  d isp lays  the  r e su l t s  

o f  the  analysis .  If i n t e r e s t  r a t e s  do no t  change ,  as in s c e n a r i o  1, the  c o m p a n y  

wou ld  h a v e  a smal l  surplus  a t  the  end of  the  p r o j e c t i o n  per iod .  Under  the  wors t  

o f  the  t w e l v e  s c e n a r i o s  ( scenar io  5, which  was  an e x t r e m e l y  s e v e r e  r ising 

i n t e r e s t  scenar io) ,  t he  c o m p a n y  would  have  a s h o r t f a l l  of  $37.Z mil l ion at  the  end 

of  t he  p r o j e c t i o n  per iod .  Given  the  s e v e r i t y  of  s c e n a r i o  5, $37.Z mil l ion is no t  a 

g r e a t  dea l  to  pu t  a t  r isk for  a $1.4 bi l l ion po r t fo l io ,  and this i nd ica t e s  how 

e f f e c t i v e  a du ra t ion  m a t c h i n g  s t r a t e g y  can  be  in minimiz ing  r isk for  f ixed  

l iab i l i t i es .  H o w e v e r ,  $37.Z mil l ion is s u b s t a n t i a l  enough  to  i n d i c a t e  tha t  du ra t ion  

m a t c h i n g  does  no t  by  any means  e l i m i n a t e  i n t e r e s t  r a t e  risk. 

TABLE 3-1 

GIC ASSUMPTIONS 

Depos i t :  In i t ia l  depos i t  of  $1.Z bi l l ion has  g rown 

to  $1.4 bi l l ion b y  6 /30 /85  

Book  va lue  w i thd rawa l s :  D e a t h  b e n e f i t s  

Annui t iz  a t ion:  $ I00  mil l ion 

C o m p o u n d  GIC: $ I .0  bi l l ion 

S imple  GIC: $300 mil l ion 
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TABLE 3-Z 

SCENARIO DESCRIPTIONS FOR PROJECTIONS OF 

"IMIMU~" GIC PORTFOLIO 

. 

Z. 

3. 

4. 

. 

6. 

7. 

8. 

9. 

10. 

11. 

lZ. 

Leve l .  

L e v e l .  Yie ld  cu rve  s t e e p e n s .  

Va l l ey - - r a t e s  fal l ,  t hen  r e t u r n  to or iginal  leve l .  Yie ld  curve  s t e e p e n s .  

Moun ta in - - r a t e s  r ise ,  t hen  fal l  b a c k  to  or iginal  level .  Yie ld  c u r v e  

s t e e p e n s .  

Rising.  Yie ld  cu rve  s t e e p e n s .  

Fal l ing .  Yie ld  c u r v e  s t e e p e n s .  

Fal l ing.  Yie ld  cu rve  b e c o m e s  less  s t e e p .  

Ris ing.  Yie ld  c u r v e  inver t s .  

Mounta i r r - - ra tes  r ise ,  t hen  fa l l  b a c k  to  or iginal  level .  Yie ld  cu rve  

b e c o m e s  less  s t e e p .  

V a l l e y - r a t e s  fal l ,  t h e n  r e t u r n  to  or iginal  leve l .  Yie ld  cu rve  b e c o m e s  

less  s t e e p .  

D e e p  v a l l e y - r a t e s  fa l l  f u r t h e r  than  in s c e n a r i o  10. Yie ld  c u r v e  

b e c o m e s  less  s t e e p .  

Leve l .  Yie ld  c u r v e  b e c o m e s  less  s t e e p .  

]II-19 



C) 
C)  
O 
c~ 
C) 
O 

U3 

J 
13.. 
n-- 
EE~ 
00 

t....9 
Z 

Z 
ILl 

4 0  

2 0 '  

0 

- - 2 0  

V A L U E S  

- - 4 0  

1 2 3 

CAPITAL 

4 5 6 7 

S C E N A R I O  
R E Q U I R E M E N T  = 

8 9 1 0  1 1  1 2  

$ 3 7 . 2  MILLION 



It is i n t e r e s t i n g  to n o t e  t ha t  s c e n a r i o s  1, g and 1Z a re  all  d e s c r i b e d  as be ing  

" level ."  In e a c h  of  t h e s e  scena r io s ,  t he  5 - y e a r  bond r a t e  n e v e r  changes~ bu t  in 

s c e n a r i o  Z, l o n g - t e r m  r a t e s  i n c r e a s e  and s h o r t - t e r m  r a t e s  d e c r e a s e ,  w h e r e a s  in 

s c e n a r i o  1Z, l o n g - t e r m  r a t e s  d e c r e a s e  and s h o r t - t e r m  r a t e s  i nc rease .  The ending 

surplus  fo r  s c e n a r i o  I is abou t  $1 mil l ion;  for  s c e n a r i o  Z~ abou t  $-Smil l ion;  and 

for  s c e n a r i o  3, a b o u t  $12 mill ion.  These  r e su l t s  i n d i c a t e  t ha t  the  s lope  of  t he  

y i e ld  cu rve  is a lmos t  as i m p o r t a n t  as the  leve l  of  the  y ie ld  curve ,  e spec i a l l y  for  

du ra t i on  m a t c h i n g  s t r a t e g i e s .  

The s e c o n d  e x a m p l e  invo lves  a c o m p a n y  t ha t  we have  ca l led  Make Your  

Spread  Li fe ,  which  issues  SPDAs.  This c o m p a n y  is i n t e r e s t e d  in issuing SPDAs 

and wan t s  to  know how much  r isk  cap i t a l  i t  should a l l o c a t e  if i t  i ssues  $100 

mil l ion of  SPDAs.  Tab le  3-3 shows  the  i n v e s t m e n t  a s sumpt i ons  tha t  Make  Your  

Sp read  L i f e  used  for  i ts  analysis .  This t ab l e  d e s c r i b e s  the  c h a r a c t e r i s t i c s  of the  

s e c u r i t i e s  t h a t  Make  Your  Spread  L i f e  will be  a s s u m e d  to b e  ab le  to buy  for  the  

p r o j e c t i o n .  Tab le  3-4 shows  a sampl ing  of the  Z1 y ie ld  c u r v e s  t ha t  w e r e  a s s u m e d  

to be  poss ib le  for  this  analysis .  A p r o b a b i l i t y  d i s t r i bu t ion  was  used  to  r a n d o m l y  

g e n e r a t e  i n t e r e s t  s c e n a r i o s  b a s e d  on this y ie ld  cu rve  un ive r se .  E x a m p l e s  3 and 4, 

which will  b e  g iven  l a t e r ,  a r e  a lso b a s e d  on Tab le s  3-3 and 3-4.  

Tab le  3-5 shows  the  o t h e r  ma jo r  a s sumpt i ons  for  Make  Your  Spread  Li fe .  

This company ' s  i n t en t  was to buy  Z0-yea r  ca l l ab le  bonds  in i t ia l ly  and t h e r e a f t e r  

to  buy 7 - y e a r  ca l l ab le  bonds.  The c r e d i t e d  r a t e  would  be  equal  to the  e a r n e d  

r a t e  less  150 bas is  po in t s ,  b e c a u s e  the  p r o d u c t  had  b e e n  p r i c e d  by  assuming t ha t  

the  c o m p a n y  would  ea rn  150 bas i s  po in t s  more  than i t  c r e d i t e d .  F igu re  3-5 shows 

the  r e su l t s  for  this  analysis .  B a s e d  on 50 r a n d o m l y  g e n e r a t e d  t r ia ls ,  Make  Your  

Spread  L i f e  has  an e x p e c t e d  p r e s e n t  va lue  of  p r o f i t s  a t  15 p e r c e n t  of  abou t  $Z 
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TAB1.R 3-3 

INVESTMENT A S S U M P T I O N S  

O 

O 

O 

O 

O 

O 

Spreads  to  T rea su r i e s :  

o 50 bas i s  po in t s  for  nonca l l ab l e  bonds.  

o 150 bas i s  po in t s  fo r  ca l l ab le  bonds.  

Bonds a re  ca l l ed  if  r a t e s  fa l l  150 bas i s  poin ts .  

7 - y e a r  ca l l ab le  bonds  a re  ca l l ab le  in 4 y e a r s  at  par .  

10 -yea r  ca l l ab le  bonds  a re  ca l l ab le  in 5 y e a r s  a t  par .  

Z0 -yea r  ca l l ab l e  bonds  are  ca l l ab le  in 5 y e a r s  a t  106 p e r c e n t  of  par .  

3 0 - y e a r  ca l l ab le  bonds  a re  ca l l ab le  in 5 y e a r s  at  106 p e r c e n t  of  ~ar .  

TABLE 3-4 

YIELD CURVE UNIVERSE 

C u r v e  1 - Y e a r  5 - Y e a r  1 0 - Y e a r  Z0-Year  
N u m b e r  T r e a s u r y  T r e a s u r y  T r e a s u r y  T r e a s u r y  

1 1 .41  Z.Z7 Z.38 Z.78 

3 Z.41 3 .Z7 3.38 3.78 

7 4.41 5.Z7 5.38 5.78 

11 a 6 . 4 1  7 .Z7  7 . 3 8  7 . 7 8  

15 10 .41  11.Z7 11 .38  11 .78  

19 1 5 . 3 4  15.Z7 15 .15  15 .10  

Z1 18.Z7 17.Z7 16.9Z 16.4Z 

a C u r r e n t  cu rve .  
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TABLE 3-5 

MAKE YOUR SPREAD LIFE 

S P D A  NEW ISSUES 

o P r e m i u m :  $ZO0 mil l ion.  

o Average size:  $Z5,000. 

o Surrender  charge: 7, 7, 7, 6, 5, 4, 3, Z, I, 0 p e r c e n t .  

O I n v e s t m e n t  s t r a t e g y :  Z0-year  ca l lab le  bonds i n i t i ~ l y ;  

t h e r e a f t e r ,  7 - y e a r  ca l l ab le  bonds.  

o C r e d i t e d  r a t e :  E a r n e d  r a t e  less  150 basis  points .  

o M a r k e t  r a t e :  

o Lapse rate: 

S-yea r  T r e a s u r y .  

1 5 % + Z  x ( M R - C R )  Z - 3  x S C .  

Min imum = 3%. 

o Issue expense:  $50 per  pol icy .  

o M a i n t e n a n c e  expense :  $Z5 per  policy9 i n f l a t e d  a t  3 p e r c e n t .  

o Commiss ion :  5 p e r c e n t .  

o I n v e s t m e n t  expense :  0.Z p e r c e n t  of  fund.  

o Bai lout :  . 

o G u a r a n t e e d  i n t e r e s t :  4 p e r c e n t .  

m-Z3  
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mil l ion  (see the  dashed  l ine in F igure  5). Unde r  the  wor s t  of  the  50 s cena r io s ,  

t he  p r e s e n t  va lue  of  p r o f i t s  was  $-39 mil l ion,  and t h e r e  we re  nine o t h e r  s c e n a r i o s  

w h e r e  losses  e x c e e d e d  $20 mil l ion.  

It  should b e  n o t e d  tha t  in E xampl e  1, the  r e su l t s  a re  d i sp layed  as ending 

surplus  n u m b e r s ,  w h e r e a s  in Example s  Z th rough  4, the  r e su l t s  a re  d i sp layed  as 

the  p r e s e n t  va lue  of  p ro f i t s .  Thus,  i f  all o t h e r  th ings  a re  equal ,  a loss of  $1 

mil l ion in Example  1 will  r equ i r e  less  in i t ia l  surplus  than  a loss of  $1 mil l ion in 

the  o t h e r  example s .  It should also be  n o t e d  tha t  in E x a m p l e  1, t he  s c e n a r i o s  

we re  s e l e c t e d  by  m a n a g e m e n t ,  and s e v e r a l  w e r e  chosen  to  be  s e v e r e ,  w h e r e a s  in 

Example s  Z to  4, t he  s c e n a r i o s  w e r e  chosen  th rough  a r andom p r o c e s s  to  p r o d u c e  

wha t  m a n a g e m e n t  h o p e d  was a r e a s o n a b l e  c r o s s - s e c t i o n  of  scena r ios .  

One  i n t e r e s t i n g  r e su l t  of  the  ana lys i s  for  Make  Your  Sp read  L i f e  is tha t  

when i n t e r e s t  r a t e s  n e v e r  change  (the l eve l  s c e n a r i o  r e su l t  is i n d i c a t e d  b y  a 

d o t t e d  l ine in F igure  3-5), the  p r e s e n t  va lue  of  p r o f i t s  is c o n s i d e r a b l y  h igher  than 

the  m e a n  p r e s e n t  va lue  of  p ro f i t s  ove r  the  50 s cena r io s  and is a lmos t  as high as 

the  b e s t  of  t he  50 t r ia ls .  Since the  company ' s  a c t u a r i e s  had  p r i c e d  the  p r o d u c t  

assuming  a 150 bas is  po in t s  sp read  wi th  no a d v e r s e  lapse  dev ia t ions ,  the i r  p r ic ing  

r e su l t  was  c lose  to the  r e su l t  under  the  l eve l  s cena r io .  It  is q u i t e  c o m m o n  for  

ana lys i s  of  t he  i m p a c t  of  swings in i n t e r e s t  r a t e s  to  i n d i c a t e  t h a t  r e su l t s  will  be  

fa r  worse  than  would  be  i n d i c a t e d  by  c o n v e n t i o n a l  p r ic ing  ana lyses .  I n t e r e s t  r a t e  

m o v e m e n t s  have  an a d v e r s e  i m p a c t  on p r o f i t a b i l i t y ,  b e c a u s e  insurers  t y p i c a l l y  

g r an t  op t ions  b o t h  to  the i r  p o l i c y h o l d e r s  and to  bond  issuers .  In a l eve l  i n t e r e s t  

s cena r io ,  t h o s e  op t ions  have  no va lue ,  bu t  when i n t e r e s t  r a t e s  are  vo la t i l e ,  
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insure r s  f a c e  h e a v y  a n t i s e l e c t i o n  as those  op t ions  a re  exe rc i sed ,  e i t h e r  th rough  

h igher  l apses  in r is ing r a t e  e n v i r o n m e n t s  or th rough  cal ls  in fal l ing r a t e  

env i ronm ents .  

E x a m p l e  3 invo lves  an SPDA w r i t e r  t ha t  we have  l a b e l e d  M a t c h e d  Life .  

Tab le  3-6 shows the  ma jo r  a s sumpt ions  fo r  this  c o m p a n y .  It is i m p o r t a n t  to no t e  

t h a t  a l though  M a t c h e d  L i f e  b e l i e v e s  tha t  i t  is du ra t i on  m a t c h e d ,  the  dura t ion  of 

the  typ ica l  i n t e r e s t  l i ab i l i ty  changes  as i n t e r e s t  r a t e s  change ,  and t he re  a re  not  

any a s s e t s  t ha t  b e h a v e  c o m p a r a b l y .  Since M a t c h e d  L i fe  in tends  to c red i t  a 

m a r k e t  r a t e  of  i n t e r e s t ,  i ts  l i ab i l i ty  will b e h a v e  more  l ike a se r i e s  of  l - y e a r  

bonds  rol l ing over  than  any th ing  else~ bu t  if  i t  i nves t s  in shor t  a s s e t s , ' i t s  earnings  

will  be  i n s u f f i c i e n t  to  fund i ts  c r e d i t e d  r a t e .  N o n e t h e l e s s ,  M a t c h e d  Li fe  has  

c o n c l u d e d  t h a t  i t s  l i ab i l i ty  has  a du ra t i on  tha t  is c o m p a r a b l e  to  tha t  of  a 7 - y e a r  

bond,  so it  will buy  7 - y e a r  bonds  in i t ia l ly .  T h e r e a f t e r  9 M a t c h e d  Li fe  will buy  

s h o r t e r  and s h o r t e r  i n t e r m e d i a t e  bonds  in an a t t e m p t  to  ma in t a in  i ts  so -ca l l ed  

m a t c h .  F igu re  3-5 shows the  r e su l t s  for  M a t c h e d  Life .  Over  50 scenar ios ,  i ts  

m e a n  p r e s e n t  va lue  of  p r o f i t s  is SZ mil l ion,  and the  low is $-ZZ mill ion.  In f ive  of 

t he  50 scenar ios9 M a t c h e d  L i fe  has losses  in e x c e s s  of  $Z0 mill ion.  Al though  

M a t c h e d  L i fe  has  l o w e r  r isk than  Make  Your  Spread  Li fe ,  i t  c l e a r l y  has not  c o m e  

c lose  to e l imina t ing  the  i n t e r e s t  r a t e  risk. As in E x a m p l e  Z, t he  leve l  s cena r io  

p r o d u c e s  a r e su l t  t h a t  is c o n s i d e r a b l y  b e t t e r  than  the  mean .  

The  f inal  e x a m p l e ,  E x a m p l e  4, involves  a un ive r sa l  l i fe  writer~ ca l l ed  

Un ive r sa l  L i f e  C o m p a n y .  B e c a u s e  un ive r sa l  l i fe  is a m o r e  c o m p l e x  p roduc t  than  

an SPDA,  the  a s s u m p t i o n s  shown in Tab le  3-6 a re  more  e x t e n s i v e  than for  the  

SPDAs.  H o w e v e r ,  t he  ba s i c  a p p r o a c h  and p r inc ipa l s  a re  unchanged .  This 

c o m p a n y  in t ends  to  buy  1 f - y e a r  ca l l ab le  bonds  and c r ed i t  the  m a r k e t  rate~ which  

m - Z 6  



TABT-R 3-6 

M A T C ~  LIFE 

S P D A  NEW ISSUES 

o P r e m i u m :  $Z00 million. 

o A v e r a g e  s ize :  $Z5,000. 

o Surrender charge: 7, 7, 7, 6, 5, 4, 3, Z, 1, 0 p e r c e n t .  

I n v e s t m e n t  s t r a t e g y :  Intermediate bonds; initially 7-year 

callable bonds. 

o C r e d i t e d  r a t e :  Market. 

o Market r a t e :  

o L a p s e  r a t e :  

5 - y e a r  t r e a s u r y .  

15% + Z x ( M R -  CR) Z - 3 x SC. 

Min imum = 3%. 

o Issue expense: $50 p e r  po l i cy .  

o M a i n t e n a n c e  expense :  $Z5 per policy, inflated at 3 percent. 

o Com mi ss i on :  5 p e r c e n t .  

o I n v e s t m e n t  e x p e n s e :  O.Z p e r c e n t  of  fund.  

o Ba i lou t :  . 

o Guaranteed i n t e r e s t :  4 p e r c e n t .  
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TABLE 3-7 

UNIVERSAL T.r'.;'E COMPANY 

UNIVERSAL Lr~'E NEW ISSUES 

Premium:  

Average  size: 

Investment strategy: 

Surrender charge: 

Credited rate: 

Market rate: 

Lapse rate: 

Suspension ra te :  

Issue expense: 

Maintenance expense: 

Investment expense: 

Premium tax: 

Commission and allowances:  

Loads: 

Mortality charge: 

Actual mortality: 

Guarantee :  

Init ial ly $5 million per  year .  

$100,000. 

lO-year  callable bonds. 

100 pe rcen t  of f i r s t -yea r  t a rge t  premium 
grading to 0 in year  16. 

Market .  

7 -year  Treasury.  

17% + 1.5(MR-- CR) Z'5 - SC. 
Minimum = 4%. 

15 pe r cen t  f irst  year ,  5 pe rcen t  
t h e r e a f t e r .  

$150 per  policy plus $1.75 per $1,000. 

$50 per  policy. 

0.15 percen t .  

2.Z5 pe rcen t .  

115 pe r cen t  of f i r s t -yea r  t a rge t  
p remium;  15 pe rcen t  of second-year  
t a rge t  premium; 5 pe rcen t  of all o ther  
t a rge t  p remiums and excess  premiums.  

4 pe rcen t  of t a rge t  premium.  

85 pe r cen t  of 65/70 u l t imate .  

75 pe rcen t  of 65/70 se lec t  and u l t imate .  

80 CSO and 5.5 pe rcen t .  
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i t  has d e f i n e d  as the  7 - y e a r  T r e a s u r y  r a t e .  The resu l t s ,  which  a re  shown in 

F i g u r e  3-7 a re  fa i r ly  f a v o r a b l e .  The m e a n  p r e s e n t  va lue  of  p r o f i t s  a t  15 p e r c e n t  

is $450,000,  and the  low of the  50 t r i a l s  is only $-150,000.  Again,  the  r e su l t s  

under  the  leve l  s cena r io  a re  c o n s i d e r a b l y  b e t t e r  than  the  m e a n  resu l t .  

In all of  t h e s e  ana lyses ,  i t  is i m p o r t a n t  to  r e m e m b e r  tha t  the  r e su l t s  a re  

e x t r e m e l y  sens i t i ve  to  t he  a s sumpt ions  used .  The a c t u a r y  will o f t e n  wan t  to  

p e r f o r m  s e n s i t i v i t y  t e s t i n g  to  see  wha t  the  r e su l t s  look l ike using a l t e r n a t i v e  

a s sumpt ions .  If t he  r e su l t s  do not  change  much,  t h e r e  is no p rob l em,  bu t  if t h e y  

change  d r a m a t i c a l l y ,  t he  a c t u a r y  will want  to b e  sure  tha t  the  aud ience  for  his 
a 

work  u n d e r s t a n d s  the  imp l i ca t i ons  of  changes  in the  c ruc ia l  a s sumpt ions .  Some 

of  the  lead ing  c a n d i d a t e s  for  s e n s i t i v i t y  t e s t i n g  a re  the  i n t e r e s t  s cena r io s  t e s t e d ,  

t he  l apse  a s sumpt ion ,  and the  r e l a t i onsh ip  of  the  m a r k e t  c r e d i t e d  r a t e  to  the  

i n v e s t m e n t  m a r k e t .  
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