
1 9 8 5  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 

USING DETERMINISTIC S C E N A R I O S  

TO TEST V A L U A T I O N  R E S E R V E S  F O R  U N I V E R S A L  I.I~'E 

MR. DENNIS L. CARR:  Our main purpose today  is to rev iew the p rocess  

involved in making an ac tuar ia l  opinion and in developing the r e l a t ed  ac tuar ia l  

repor t  to management .  This will be accompl i shed  through a case s tudy approach,  

spec i f ica l ly  covering a universal  l i fe  product .  In building this case study,  severa l  

assumptions  had to be made.  Mr. Tuohy and I t r ied  to be as reasonable  as 

possible in deriving these  assumptions;  however ,  I will warn you tha t  they  may 

not  be  appropr ia te  for any par t icu la r  company.  The considera t ions  involved in 

se t t ing  the assumptions and comple t ing  the cash flow pro jec t ions  will be  

discussed in this p resen ta t ion .  (The case  s tudy  ma te r i a l s  appear  a t  the  end of  

thi~ ch~ptel".) 

Let's begin by looking at the background of this case study. The case study 

company, appropriately enough, is named Mismatch Life Insurance Company. 

Mismatch Life Insurance Company started business January I, 1983, and we 

assume that today is December 31, 1987. Mismatch Life has been selling one 

type of product -- a universal life product. It has no other sales, and now has an 

existing block of business representing five years of sales. This existing business 

was used for the projections, with no provision for future sales, as discussed in 

the American Academy of Actuaries' discussion draft on the valuation actuary. 

We also assume that the Academy guidelines, as they are now proposed, passed in 

1986. This is not a likely occurrence, based on recent developments; but, 

nonetheless, we will use that assumption for instructive purposes. We then 
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a s s u m e  t h a t  t he  f i r s t  new  opinion for  the  e n t i r e  c o m p a n y  is r e q u i r e d  as of y e a r -  

end 1987. 

I would  now l ike to  i n t r o d u c e  s o m e  of  the  pe r sonne l  a t  M i s m a t c h  Li fe .  F i r s t  is 

t h e  C h i e f  M a r k e t i n g  O f f i c e r .  His n a m e  is Sal A. L o t t .  Sal has won many  

p e r s o n a l  sa les  awards ,  and runs a v e r y  s u c c e s s f u l  sa les  f o r c e .  Sal's v iew of this 

v a l u a t i o n  a c t u a r y  p r o j e c t  is t h a t  he  r e a l l y  can ' t  u n d e r s t a n d  all t he  c o n c e r n  and 

e f f o r t  be ing  expended .  " A f t e r  all,  all  we  n e e d  is a c o m p e t i t i v e  c r e d i t e d - i n t e r e s t  

rate~ and t h e  sa l e s  f o r c e  can  t a k e  i t  f r o m  t he r e . "  

N e x t  is t he  C h i e f  I n v e s t m e n t  O f f i c e r ,  Max M. Yield .  Max is a g r a d u a t e  of  the  

H a r v a r d  Bus iness  School .  As fa r  as t h e  v a l u a t i o n  a c t u a r y  c o n c e p t  is c o n c e r n e d ,  

Max's  b i g g e s t  p r o b l e m  is t ha t  he  f e e l s  this s o m e h o w  will  pu t  s o m e  l i m i t a t i o n s  on 

his f r e e d o m  to  inves t  funds.  He ' s  qu ick  to  po in t  ou t  t h a t ,  ove r  the  pa s t  s e v e r a l  

y e a r s ,  t he  c o m p a n y  wou ld  have  los t  m o n e y  w i t h o u t  the  i n v e s t m e n t  i n c o m e  

g e n e r a t e d  by  his d e p a r t m e n t .  Thus,  he  s e e s  no r e a s o n  to  l imi t  his f r e e d o m .  

Thi rd  is t he  C o n t r o l l e r ,  E.Z.  Earnings .  Now,  E.Z.  a d m i t s  to  no t  knowing  m u c h  

a b o u t  th is  p r o j e c t ;  h o w e v e r ,  i t  has  c a u s e d  his d e p a r t m e n t ,  t he  a c c o u n t i n g  

d e p a r t m e n t ,  a g r e a t  dea l  of  work.  Mos t  of this work  has  invo lved  pul l ing 

t o g e t h e r  i n f o r m a t i o n  on t h e  i n v e s t m e n t s  for  Max M. Yield .  

The  f o u r t h  o f f i c e r  is the  C h i e f  Actuary~ Ern ie  D. Spread.  Ern ie  is q u i t e  

c o n c e r n e d  a b o u t  the  r e s u l t s  of  this  v a l u a t i o n  a c t u a r y  p r o j e c t .  His b igges t  

c o n c e r n  is t ha t  he 's  going to  g e t  an a n s w e r  he doesn ' t  wan t  to  p r e s e n t  to 

m a n a g e m e n t .  In o t h e r  words ,  he  m a y  have  to  s a y  t h a t  add i t iona l  r e s e r v e s  a r e  

going to  be  n e c e s s a r y .  He ' s  a lso  b o t h e r e d  b y  all of  the  va r ious  a s sumpt i ons  in the  
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cash f low projec t ions .  He's pa r t i cu la r ly  conce rned  with the  i n v e s t m e n t - r e l a t e d  

assumptions ,  b e c a u s e  be  doesn' t  f ee l  c o m f o r t a b l e  in tha t  area.  

The last  c h a r a c t e r  is not an of f icer ,  but  is a ve ry  in tegra l  par t  of this p ro jec t .  I 

think he's somebody  we all can r e l a t e  to. He is the ass is tant  ac tuary ,  Manny 

Sennarios. Manny has been  ex tens ive ly  involved in this p ro jec t ,  and when asked 

about  i t  his co mmen t  is: "Well, so much for  my s tudy  t ime  this spring." 

Now I'll rev iew some of the  key happenings and proposals  a f f ec t i ng  the valuat ion 

ac tua ry  over  the pas t  year .  As I said, throughout  our case  s tudy,  we ' re  going to 

assume tha t  these  i t ems  are the law, whereas ,  in f ac t ,  t hey  are not.  There  have 

been  th ree  major  deve lopment s  over  the  pas t  year .  The f i rs t  was the  Jo in t  

C o m m i t t e e  R e p o r t  issued in February ,  1985. This was passed  by the boards of 

bo th  the  Socie ty  of Ac tua r i e s  and the Amer ican  A c a d e m y  of Actuar ies .  The 

second  i tem is the discussion draf t  publ ished by the Amer ican  Academy  of 

Ac tua r i e s  in July,  1985. Third, the  NAIC Special  Advisory C o m m i t t e e  guidelines 

were  proposed  in August ,  1985. Let ' s  take  a look a t  a few more  detai ls  on each 

of these .  

Firs t ,  the  Jo in t  C o m m i t t e e  Repor t  is an of f ic ia l  posit ion.  In this document ,  the  

concep t  of valuat ion ac tua ry  is defined.  It then s t a t e s  tha t  the valuat ion ac tua ry  

is to be  appoin ted  by the Board of  Di rec to r s  of the company.  There  is also an 

in t roduc t ion  to the  ideas of  "reasonable"  and "plausible." The repor t  contains  

discussions about  r e se rves  being suf f i c ien t  under all reasonable  assumptions and 

scenar ios ,  and r e se rves  plus in terna l ly  des igna ted  surplus being suf f ic ien t  under 

all plausible  assumpt ions  and scenar ios .  
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The NAIC proposed guidelines would be an in te r im step. The purpose is to fill in 

the  gap prior to the full company opinion. As an in te r im step, these  would apply 

to only in te res t - sens i t ive  products ,  but would a f f e c t  the managemen t  report .  It 

would be necessa ry  to develop the  ac tuar ia l  m a n a g e m e n t  repor t  for  i n t e r e s t -  

sensi t ive products  for the insurance d e p a r t m e n t  examiner  to review should he 

sense f inancia l  problems.  The proposed guidelines do call for cash flow analyses 

under  various scenar ios  and assumptions.  As of today,  the  proposed m a n a g e m e n t  

r epor t  will be requi red  for  the  f i rs t  t ime  at y e a r - e n d  1986. When these 

guidelines were  originally proposed, the  due da te  was y e a r - e n d  1985, but a few 

conce rned  companies  managed  to get  the  da te  moved  back.  

Probably the most  impor tan t  proposal for our example  is the Academy  discussion 

draf t .  It is made  up of t h r ee  basic pieces:  The qual i f ica t ion standards,  the  

ac tua r i a l  opinion, the  ac tuar ia l  repor t  to managemen t .  The f i rs t  specif ies  both 

educa t ion  and exper ience  s tandards.  The educa t ion  s tandard  genera l ly  will be 

me t  by passing the Socie ty  exams,  while a minimum of th ree  years  work 

exper ience  is requi red  to m e e t  the  exper ience  s tandard.  The "good and 

suff ic ient"  condit ion has been  r emoved  f rom the ac tuar ia l  opinion. It has been  

r ep l aced  with wording similar  to "appropr ia te  according to presen t ly  accep t ed  

ac tuar ia l  s tandards  of p rac t i ce . "  There  is, of course,  the new controvers ia l  

second par t  to the  opinion covering cash flow su f f i c i ency  testing.  Assets are  to 

be a l loca ted  such tha t  they  are  equal to rese rves  at the beginning of the 

pro jec t ion  period, and cash flow projec t ions  are  to be pe r fo rmed  under 

reasonable  in te res t  scenarios .  If, under  a reasonable  scenario,  the  company falls 

short  of cash at the end of the  pro jec t ion  period, it would need to provide an 

addit ional  reserve .  The new opinion also is l ikely to contain a r equ i r emen t  to 

re ly  on the chief  inves tment  of f icer .  He is expec t ed  to provide de ta i led  
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i n f o r m a t i o n  on a s s e t s  and i n v e s t m e n t  po l icy .  F ina l ly ,  b e c a u s e  of  the  cash  f low 

a s s u m p t i o n s ,  t he  opin ion  is l ike ly  to  b e  m o r e  l i m i t e d  t han  in p a s t  p roposa l s .  One  

such  l i m i t a t i o n  would  b e  on the  du ra t i on  of  the  opinion.  A n o t h e r  would  be  on 

p o t e n t i a l  d e v e l o p m e n t s  r e l a t e d  to  k e y  a s sumpt i ons .  Fo r  e x a m p l e ,  if  the  f e d e r a l  

i n c o m e  t ax  law changes  d r a m a t i c a l l y ,  t he  opinion m a y  no longe r  b e  valid.  

The  p r o p o s e d  r e q u i r e m e n t s  fo r  the  a c t u a r i a l  r e p o r t  t o  m a n a g e m e n t  h a v e  b e e n  in 

e x i s t e n c e  fo r  s e v e r a l  y e a r s  and a re  d e s c r i b e d  in the  A m e r i c a n  A c a d e m y  of 

A c t u a r i e s '  I n t e r p r e t i v e  Opinion 3. P r o p o s e d  I n t e r p r e t a t i o n  7B in the  d i scuss ion  

d r a f t  would  r equ i r e  the  v a l u a t i o n  a c t u a r y  to  d i sc lose  the  a c t u a r i a l  a s s u m p t i o n s  

and m e t h o d s  u s e d  and t h e  s c o p e  of  work  p e r f o r m e d  as wel l  as  t he  r e s u l t s  o f  t he  

work  c o m p l e t e d  in a r r iv ing  a t  the  opinion.  The  m a n a g e m e n t  r e p o r t  would  a l so  

d e s c r i b e  any a m o u n t s  of  add i t i ona l  i n t e r n a l l y  d e s i g n a t e d  surplus  n e e d e d  as 

d e t e r m i n e d  by  t e s t s  unde r  p l aus ib l e  s c e n a r i o s .  The  m a n a g e m e n t  r e p o r t  is f u r t h e r  

m e a n t  to  c o n t a i n  c o m m e n t  on any  i n t e r m e d i a t e  i n s o l v e n c y  p r o b l e m s  i n d i c a t e d  b y  

t he  cash  f low p r o j e c t i o n s ,  on the  v i a b i l i t y  of  the  c o m p a n y  as a going conce rn ,  

and on the  a v a i l a b i l i t y  of  the  c o m p a n y  to  p a y  p o l i c y h o l d e r  and s h a r e h o l d e r  

d iv idends .  D i s c l o s u r e  of  b r e a k - p o i n t  i n t e r e s t - r a t e  s c e n a r i o s  m a y  be  p rov ided  

op t iona l ly .  B r e a k - p o i n t  i n t e r e s t  s c e n a r i o s  show t he  po in t s  a t  which  changes  in 

i n t e r e s t  r a t e s  a r e  s e v e r e  enough  to c a u s e  the  n e e d  for  add i t i ona l ly  d e s i g n a t e d  

surplus .  

MR.  M I C H A E L  R. T U O H Y :  In o rde r  to a n a l y z e  our  M i s m a t c h  L i f e  ca se  s tudy ,  

we  will  n e e d  to e x a m i n e  s o m e  t h e o r e t i c a l  and p r a c t i c a l  a s p e c t s  of  cash  f low 

p r o j e c t i o n s .  
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To p e r f o r m  cash  f low p ro j ec t ions ,  i t  is 

a s sumpt ions  t h a t  i n t e r a c t  wi th  e a c h  o the r .  

a r e  seven:  

n e c e s s a r y  to  br ing in to  p lay  some  

What  are  t he se  a s sumpt ions?  The re  

o F u t u r e  i n t e r e s t  s cena r io s  - the  l eve l  and  shape  of f u t u r e  y ie ld  curves  

0 F u t u r e  i n v e s t m e n t  s t r a t e g y  - the  type ,  q u a l i t y  and t e r m  of the  asse t s  

in which  f u t u r e  pos i t ive  cash f low will be  i n v e s t e d  

o E x p e c t e d  i n t e r e s t  to  be c r e d i t e d  by c o m p e t i t o r s  

F u t u r e  i n t e r e s t  - c r ed i t i ng  s t r a t e g y  to  be e m p l o y e d  for  the  p roduc t  

under  c o n s i d e r a t i o n  

W i t h d r a w a l  r a t e s  - how t h e y  v a r y  depending  on leve l  of i n t e r e s t  

c r e d i t e d  

M a i n t e n a n c e  expenses  - how these  move  wi th  i n f l a t i o n  which will be 

a f u n c t i o n  of  the  f u t u r e  i n t e r e s t  s c e n a r i o  

O L e v e l  of p r e p a y m e n t  of asse t s ,  for  example ,  the  t ake -up  r a t e  of  cal l  

p rovis ions  

L e t ' s  cons ider  each  of t he se  a b i t  more  c lose ly .  I n t e r p r e t a t i o n  7B spec i f i e s  some  

of  t h e  s cena r io s  t h a t  should  be  t e s t e d  in p r o j e c t i n g  cash  f low.  An i n v e r t e d  y ie ld  

curve  mus t  be inc luded .  In o the r  words,  one s cena r io  mus t  have  s h o r t - t e r m  

i n t e r e s t  r a t e s  h igher  t h a n  l o n g - t e r m  i n t e r e s t  r a t e s .  Also r equ i r ed  is a s cena r io  
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t h a t  has  i nc r ea s ing  i n t e r e s t  r a t e s ,  one t h a t  has d e c r e a s i n g  r a t e s  and one wi th  

c y c l i c a l  i n t e r e s t  r a t e s .  In add i t ion ,  a l eve l  i n t e r e s t - r a t e  s cena r io  should be 

p r o j e c t e d  as a r e f e r e n c e  aga ins t  which to m e a s u r e  the  o thers .  These  scena r ios  

should  be s e t  f a r  enough in to  t h e  f u t u r e  so t h a t  t he  m a j o r i t y  of  the  p r o j e c t e d  

i n s u r a n c e  cash  f low has  t a k e n  p lace .  The  i n v e s t m e n t  r e t u r n s  a s s u m e d  to  be  

e a r n e d  on the  a s se t s  should  be the  n e t  of  any  a s s u m e d  d e f a u l t s  and i n v e s t m e n t  

expenses .  

When s e l e c t i n g  scena r ios ,  i t  is r e a s o n a b l e  to use the  c u r r e n t  y i e ld  curve  as a 

s t a r t i n g  po in t .  But  wha t  a re  t he  a p p r o p r i a t e  f u t u r e  s cena r io s?  What  a re  t he  

r e a s o n a b l e  s cena r io s?  What  a re  t he  p laus ib le  s cena r io s?  One's  only rea l  po in t  of 

r e f e r e n c e  is to  look a t  w h a t  has  h a p p e n e d  to  y i e ld  cu rves  over  t he  las t  t w e n t y  

yea r s .  

In Tab le  4-1 a re  d a t a  on a v e r a g e  r e l a t i o n s h i p  b e t w e e n  the  n i n e t y - d a y ,  t h r e e -  

y e a r ,  t e n - y e a r  and t w e n t y - y e a r  y ie lds  on g o v e r n m e n t  bonds  fo r  var ious  per iods  

f r o m  J a n u a r y  1965 to S e p t e m b e r  1985. The sp read  of  y i e lds  s ince  J a n u a r y  1984 

has  b e e n  m u c h  wider  t h a n  t h e  a v e r a g e  e x p e r i e n c e  over  t he  ea r l i e r  yea r s .  

1155 - 9185 
1/75 - 9/85 
1/80 - 9/85 
1/84 - 9/85 

TABLE 4 - 1  

A v e r a g e  R a t i o s  o f  Y i e l d s  o n  
Var ious  M a t u r i t i e s  

U .S .  G o v e r n m e n t  S e c u r i t i e s  

3 - Y e a r  M a t u r i t y  = 100% 

90 -Day  3-Yr .  10-Yr.  Z0-Yr.  

90% 100% 10Z% 103% 

88 100 104 106 

90 I00 103 103 

81 100 107 109 
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In Table  4-2. are  highlights of the e x t r e m e  posi t ions of the yield curve during the 

per iod  s tudied  and at  S e p t e m b e r  1985. The Sep t ember  1985 posi t ion is close to 

the  e x t r e m e  exper i enced  in April 1977. 

TABLE 4-Z 

Ra t io s  of  Yields on Various Ma tu r i t i e s  
U.S. Gove rnmen t  Secur i t i e s  

3 -Year  Ma tu r i t y  = 100% 

Month 90-Day 3-Yr. 10-Yr. Z0-Yr. 

04/77 73% 100% 117% 1ZZ% 

1Z/80 1Z1 100 94 91 

09/85 78 100 111 116 

Table  4-3 contains a summary  of the  f r equency  of y ie ld  curve inversions. The 

def in i t ion of  inversion was the n ine ty -day  r a t e  being higher than the t h r e e - y e a r  

ra te .  

TABLE 4-3 

Yield Curve  Inversions 
U.S. G o v e r n m e n t  Secur i t i e s  

90 -Day  G r e a t e r  Than 3 - Y e a r  

Number of % of  
Months Tota l  Time 

10/65 - 9/75 Z5 21% 

10/75 - 9/85 28 Z3 

10/65 - 9/85 53 ZZ 
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A c o m p a r i s o n  of the  t h r e e - y e a r  r a t e  and the  t e n - y e a r  r a t e  does  no t  i n d i c a t e  

c o n s i s t e n t  number s .  These  a re  t h e  t ypes  of  s t a t i s t i c s  t h a t  should  be r e v i e w e d  

b e f o r e  s e l e c t i n g  the  f u t u r e  i n t e r e s t  s cena r ios .  A m o n g  o t h e r  s t a t i s t i c s  to  s tudy  

could be  t he  h i s to r i c  v o l a t i l i t y  of  t h e  y ie ld  curve .  I t  would  p robab ly  be b o t h  

b e n e f i c i a l  and po l i t i c  to  ask for  input  f rom the  c o m p a n y  i n v e s t m e n t  peop le  on 

this  sub jec t .  

When the  p ro j ec t i ons  are  c o m p l e t e d ,  the  a c t u a r y  m a y  be t e m p t e d  to r eassess  his 

opinion of f u t u r e  i n t e r e s t  r a t e s  when  t h e  r e su l t s  don ' t  qu i t e  c o m e  out  as p lanned .  

T h e r e f o r e ,  the  s e l e c t i o n  of f u t u r e  i n t e r e s t  s cena r io s  should not  be l e f t  e n t i r e l y  

up to  ind iv idua l  a c t u a r i e s .  The A c a d e m y ,  S o c i e t y  or t h e  NAIC should deve lop  

some  gu ide l ines  as to  w h a t  a re  a p p r o p r i a t e ,  r e a s o n a b l e  and p laus ib le  scenar ios .  

The second  a s s u m p t i o n  to be a d d r e s s e d  is i n v e s t m e n t  s t r a t e g y .  What  type  of  

a s se t s  a re  you  going to  i nves t  in? What  q u a l i t y  of  a s s e t s  a re  you  going to  i nves t  

in? If t h e  p r o j e c t i o n  is to  be m a n a g e a b l e ,  t h e  a s s u m e d  f u t u r e  i n v e s t m e n t s  should  

be as s imple  as possible .  Side t e s t s  can  be p e r f o r m e d  to see  w h e t h e r  a s se t s  of  

s imi l a r  a v e r a g e  d u r a t i o n  give s imi la r  r e su l t s .  Tes t s  of  h i s to r i c  d a t a  have  shown 

this  to  be the  case .  T h e r e f o r e ,  a s sume  a s imple  s t r a t e g y  such  as i n v e s t m e n t  in a 

c e r t a i n  t e r m  of  bonds.  Also, you  could  be a m b i t i o u s  and v a r y  your  i n v e s t m e n t  

s t r a t e g y  wi th  each  i n t e r e s t  scenar io .  Tha t ' s  a poss ib i l i ty ,  bu t  i t  is no t  

r e c o m m e n d e d  as i t  cons ide rab ly  c o m p l i c a t e s  t h e  p r o c e d u r e s .  
t 

The f u t u r e  i n v e s t m e n t  s t r a t e g y  can have  an i m p o r t a n t  e f f e c t  on the  resu l t s ,  and 

t h e r e  needs  to be s o m e  f o r m  of j u s t i f i c a t i o n  for  the  s t r a t e g y  assumed .  One 

needs  to rev iew prior  i n v e s t m e n t s  t h a t  have  been  a l l o c a t e d  to the  un iversa l  l i fe  

l ine o f  business .  One also needs  to look a t  w h e r e  c u r r e n t  new m o n e y  is going.  
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I t ' s  d i f f i c u l t  to j u s t i f y  an a s s u m p t i o n  t ha t  f u t u r e  cash  f low will b e  i n v e s t e d  in 

f i v e - y e a r  T r e a s u r i e s  when  c u r r e n t  new  m o n e y  is going in to  t h i r t y - y e a r  junks.  I t ' s  

s ens ib l e  to have  a s t r a t e g y  p a p e r  w r i t t e n  on the  i n v e s t m e n t  ph i losophy  for  

un ive r sa l  l i fe  po l ic ies .  One  n e e d s  to  s i t  down wi th  the  i n v e s t m e n t  peop le  to  

d r a f t  a s t r a t e g y  p a p e r  fo r  the  i n v e s t m e n t  of  un ive r sa l  l i fe  a s s e t s  and then  m a k e  

a s s u m p t i o n s  c o n s i s t e n t  w i th  tha t .  

Another important point that must be considered is the handling of negative cash 

flow. In the example Mr. Cart will describe later, we will assume borrowing. 

But the borrowing assumption can be dangerous. It's fine if enough cash flow is 

available from other product lines, but make sure a realistic interest rate is 

charged. Also, some limit should be set as to the extent of the borrowing. If the 

borrowing gets too out of hand, then an assumption must be made as to 

realization of investments. 

The n e x t  a s s u m p t i o n  we have  to  address  is t he  c o m p e t i t i o n ' s  c r e d i t e d  r a t e .  The 

i m p o r t a n c e  of  this  r a t e  r e l a t e s  to  the  w i t h d r a w a l - r a t e  a s sumpt ion .  If t he  r a t e  

you  a r e  c r ed i t i ng  is s i g n i f i c a n t l y  b e l o w  the  r e s t  of  t he  m a r k e t ,  y o u  can  e x p e c t  

w i t h d r a w a l  r a t e s  to  i n c r e a s e .  T h e r e f o r e ,  t h r o u g h o u t  the  p r o j e c t i o n  the  

c o m p a n y ' s  c r e d i t e d  r a t e  mus t  be  c o m p a r e d  to those  of  i t s  c o m p e t i t o r s .  

If you turn to Exhibit 4.C.I of the Case Study, Financial Data Section, you'll see 

an excerpt from a publication called TULAS that is prepared once a month at 

Tillinghast and analyzes some Z60 universal life crediting rates. Comparisons 

are shown to various new money interest rates. At the top of the page are the 

month by month new money rates, based on the rates current on the first Friday 

of the month, from April through October. The rates shown are actually coupon 

r a t e s ,  and I 've c o n v e r t e d  t h e s e  to annual  e q u i v a l e n t s  d i sp l ayed  in Tab le  4-4.  
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T A B L E  4 - 4  

R E C E N T  I N T E R E S T  R A T E  E X P E R I E N C E  

1 - Y e a r  T r e a s u r y  
5 - Y e a r  T r e a s u r y  
Z0 -Yea r  T r e a s u r y  

Mean  U L  R a t e s  

4/85 7/85 10/8s 

9.77% 7.81% 8.1Z% 
11.65 9.76 9.95 
12.28 10.81 11.04 

1 0 . 9 1 %  1 0 . 6 8 %  1 0 . 5 3 %  

As you  can see~ t h e r e  was  a s i gn i f i can t  drop in i n t e r e s t  r a t e s  b e t w e e n  Apri l  and 

Ju ly .  You'l l  also n o t e  tha t  the  a v e r a g e  c r e d i t e d  r a t e s  have  l a g g e d  beh ind  the  

new  m o n e y  r a t e s .  Now t h a t  is wor ry ing  to  some~ bu t  l e t ' s  th ink a b o u t  i t .  In 

Exhib i t  4 .C.Z of  the  C a s e  Study,  F inanc ia l  D a t a  Sec t ion ,  s o m e  rol l ing a v e r a g e  

r a t e s  a re  shown.  C o n s i d e r  the  f i v e - y e a r  T r e a s u r y  y ie ld  as i l l u s t r a t e d  in Tab le  4 -  

5. In O c t o b e r ,  i t  was  9.95 p e r c e n t .  H o w e v e r ,  if  y o u  had i n v e s t e d  the  s a m e  

a m o u n t  e a c h  m o n t h  in f i v e - y e a r  t r e a s u r i e s  fo r  t he  las t  t w e n t y - f o u r  months ,  t he  

p o r t f o l i o  wou ld  be  ea rn ing  11.77 p e r c e n t .  And  if  you  had b e e n  inves t ing  t h a t  way  

for  the  las t  s i x ty  mon ths ,  t he  p o r t f o l i o  wou ld  b e  ea rn ing  1Z.64 p e r c e n t .  Now,  

t h o s e  r a t e s  a re  much  m o r e  c o n s i s t e n t  w i th  a v e r a g e  c r e d i t e d  r a t e s  than  the  

c u r r e n t  n e w - m o n e y  r a t e s .  

T A B L E  4-5  

5 - Y E A R  T R E A S U R Y  YIELDS 
(OCTOBER 1985) 

C u r r e n t  

Z4-Month  Rol l ing  A v e r a g e  

6 0 - M o n t h  Rol l ing  A v e r a g e  

Mean  UL R a t e s  

9 . 9 5 %  

11 .77  

1Z. 64 

1 0 . 5 3 %  
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Several  companies  have a small amount  of inforce  universal  l ife cash value 

con t rac t s .  Of these  companies~ some are credi t ing more  than would yield the  

planned in te res t  margin~ the ra t iona le  being than the market ing gains form the 

high c red i t ed  r a t e s  more  than outweigh the  losses on the spread during a per iod 

when cash values are small. In addition~ some companies  are reducing the 

qual i ty  of thei r  a s se t s  to push up the yield - -  not necessar i ly  a ve ry  good idea. 

Other  companies  are achieving higher yields by going fu r the r  down the current  

s t eep  yield curve and invest ing in long- te rm bonds. Yet  o ther  companies  don't 

rea l ly  know what  they ' re  earning on their  asse ts  and only follow the market .  

What's going to happen in the  long t e rm?  I be l i eve  tha t  the re  will be  a re turn  to  

sani ty .  The small cash values will get  big~ and the cos t  of not earning the spread 

will be  too g rea t  to be  jus t i f i ed  on marke t ing  grounds. The junk bond proponents  

will be  hurt  with defau l t s  and have to r e f l e c t  them in their  c r ed i t ed - in t e re s t  

ra te .  Companies  invest ing too long will su f fe r  during the next  i n t e r e s t - r a t e  

spike. 

The four th  assumption r e l a t e s  to credi t ing s t r a t egy .  We have considered three  

a l t e rna t ives .  The first  is the r a t e  earned on the asse ts  less X percen t  at  all 

t imes.  The second is the compe t i to r s '  r a t e  plus Y percen t .  I expec t  severa l  of 

you in the audience have been  involved in meet ings  cal led to decide what next  

month 's  c red i t ed  r a t e  should be. Generally~ the opinions are very  diverse.  

However~ a compromise  will genera l ly  win out and a mixture  of the two 

s t r a t e g i e s  will resul t .  The formula  could be the earned  r a t e  less X percent~ but  

not  less than the compet i to r s '  r a t e  less Y percen t .  
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In Tab le  4-6 r e su l t s  of a mixed  app roach  to t he  c r e d i t i n g  s t r a t e g y  are  d isplayed.  

The f o r m u l a  was 1.Z5 p e r c e n t  less t he  e a r n e d  r a t e ,  bu t  n e v e r  less nor  more  t han  

1.00 p e r c e n t  d i f f e r e n t  f r o m  the  c o m p e t i t o r s .  

TABLE 4-6 

CREDITING STRATEGY 

Mixed Approach 

Earned Compet i tors '  Credi ted  
X Z Rate  Rate  Rate  

1.Z5% 1.00% 11.50% 10.50% 10.2.5% 

1.2.5 1.00 11.50 11.50 10.50 

1.Z5 1.00 11.50 8.50 9.50 

In p r a c t i c e ,  m o s t  compan ie s  will  be f o r c e d  to t a k e  a c c o u n t  of  c o m p e t i t o r s '  r a t e s  

i f  t he i r  own f o r m u l a  r a t e s  a re  too fa r  out  of  the  l ine wi th  the  m a r k e t ,  as t h e y  

would  be in danger  o f  losing bo th  t he i r  f ie ld  f o r c e s  and t h e i r  i n - f o r c e  business .  

Wha t  a s sumpt ion  should one use as to f u t u r e  c r ed i t i ng  s t r a t e g y ?  To dec ide ,  

c o m p a r i s o n  should be m a d e  of  pas t  e a r n e d  r a t e s  and pas t  c r e d i t e d  r a t e s .  It will 

p robab ly  be n e c e s s a r y  to  c r e a t e ,  in r e t r o s p e c t ,  a s e g r e g a t e d  as se t  p o r t f o l i o  for  

t he  p r o d u c t  if  this  has not  a l r e a d y  been  done.  The e a r n e d  sp read  should  be 

r e d u c e d  to r e f l e c t  any  l o w - q u a l i t y  i n v e s t m e n t s ,  even  if no d e f a u l t s  have  

o c c u r r e d  to da te .  Severa l  compan ie s  have  dec ided  to inves t  in l o w e r - q u a l i t y  

bonds which,  as y e t ,  have  no t  s u f f e r e d  any  d e f a u l t s .  These  compan ie s  m a y  be 

s a t i s f i e d  wi th  t h e i r  spreads ,  but  th is  is a ve ry  s h o r t - s i g h t e d  a t t i t u d e  as d e f a u l t s  

are  bound to occur  in the  f u t u r e .  
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A f t e r  ana lyz ing  the  pas t ,  i t  is n e c e s s a r y  to r ev iew the  p rocedures  involved in 

s e t t i n g  the  r a t e .  Is the  r a t e  se t  by  m o n t h l y  n e g o t i a t i o n ,  or is some  fo rma l  

m e t h o d  used  to se t  i t ?  I s t r ong ly  r e c o m m e n d  the  use of some  f o r m a l  p rocedure .  

The f o r m u l a  need  not  s imply  be w h a t e v e r  is e a r n e d  on the  asse t s  less a margin ,  

bu t  could  also be a f u n c t i o n  of  c o m p e t i t o r s '  r a t e s .  If this  approach  is t aken ,  the  

i m p o r t a n t  c o m p e t i t o r s  n e e d  to be i d e n t i f i e d  and the i r  r a t e s  c lose ly  mon i to red .  

The w i t h d r a w a l  a s s u m p t i o n  can be b roken  down in to  two p a r t s  -- the  s t a n d a r d  

r a t e  and the  add i t iona l  r a t e  (a f u n c t i o n  of  c r e d i t e d  i n t e r e s t ) .  F i r s t  of all, t he  

s t a n d a r d  w i t h d r a w a l  a s s u m p t i o n  should be s imi la r  to  a GAAP as sumpt ion  wi th  a 

m a r g i n  fo r  adve r se  dev ia t ion .  The add i t iona l  w i t h d r a w a l  r a t e  should be a 

f u n c t i o n  of  c r e d i t e d  r a t e  and c o m p e t i t o r s '  r a t e .  Also the  level  of  su r rende r  

cha rge  m a y  be  i nc luded  in t he  f o r m u l a ,  as i t  is r e a sonab l e  to  a s sume  t h a t  

add i t i ona l  w i thd rawa l s  will be less if  a su r r ende r  p e n a l t y  mus t  be su f f e r ed .  The 

r a t h e r  c o m p l i c a t e d  a lgeb ra  exh ib i t ed  in Table  4-7 is an e x a m p l e  of  an add i t iona l  

w i t h d r a w a l  f o rmu la .  

TABLE 4-7 

ADDITIONAL ~ R A W A L  RATE FORMULA 

C 1 ( C o m p e t i t o r s '  R a t e  - C r e d i t  R a t e  + Cz)C3 (SCAF) 

(where SCAF = surrender charge adjustment factor)  

N o t e  Less  Than  Ze ro  

Sub jec t  to  a M a x i m u m  
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T h 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  would  n e v e r  fa l l  b e l o w  z e r o ,  and a m a x i m u m  

should  p r o b a b l y  also be  i mposed .  R e v i e w  of  t h e  t r o u b l e d  SPDA c o m p a n i e s  shows 

t h a t  in no y e a r  did w i t h d r a w a l  r a t e s  e x c e e d  40 p e r c e n t .  T h e r e  a r e  c e r t a i n  

p o l i c y h o l d e r s  who will  n e v e r  w i t h d r a w  h o w e v e r  bad  t he  s i t u a t i o n  is. 

In T a b l e  4-8 a r e  r e s u l t s  of  a n u m e r i c a l  a p p l i c a t i o n  of  the  f o r m u l a .  In this  case ,  a 

s u r r e n d e r  c h a r g e  a d j u s t m e n t  was no t  i nc luded .  A d d i t i o n a l  w i t h d r a w a l s  beg in  to  

o c c u r  o n c e  t he  c r e d i t e d  r a t e  fa l l s  be low  t h a t  o f f e r e d  by  t h e  c o m p e t i t i o n .  I f  t he  

d i f f e r e n c e  is 50 bas is  po in t s ,  w i t h d r a w a l  r a t e s  i n c r e a s e  by  .5 p e r c e n t ;  a 100 basis  

po in t s  d i f f e r e n c e  cause s  a Z p e r c e n t  i n c r e a s e  and so on. 

TABLE 4-8  

SAM PLE A D D I T I O N A L  WITRT~RAWAL R A T E S  

C1 = Z00 CZ = 0 C3 = Z S C A F  = 1 

Competi tors '  R a t e  Additional 
Less  Withdrawal 

Credited Rate  R a t e  

O. 5% O. 5% 

1.0 Z.O 

1.5 4 . 5  

Z.O 8.0 

Z.5  1Z.5  

The  f o r m u l a  ju s t  i l l u s t r a t e d  was,  to  a l a r g e  e x t e n t ,  p l u c k e d  ou t  of  t he  air .  I 've 

s e e n  s o m e  d e t a i l e d  a n a l y s e s  of SPDA bus iness ,  bu t  no r ea l  r e s e a r c h  of  any  

u n i v e r s a l  l i f e  e x p e r i e n c e .  H o w e v e r ,  t h e r e  is no doub t  t h a t  w i t h d r a w a l s  will 

i n c r e a s e  t h e  m o r e  a c o m p a n y ' s  c r e d i t e d  r a t e  fa l l s  be low  those  of  i t s  c o m p e t i t o r s .  

I n i t i a l l y  the  f o r m u l a s  u s e d  to  r e f l e c t  th is  will n o t  be  b a s e d  on any e x t e n s i v e  
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evidence. Monitoring systems should be established to provide this evidence as it 

develops. Experience throughout the industry will be very diverse, principally 

because the additional withdrawal function will vary significantly by distribution 

system. 

The last  two in t e r ac t i ve  assumptions are ma in tenance  expenses  and asse t  

p repaymen t s .  The base  ma in tenance  expense  assumption should assume the 

company  to be  a going concern,  and be ad jus ted  with an inf lat ion r a t e  tha t  is 

cons is ten t  with each  i nves tmen t  scenar io .  The assumed level  of i nves tmen t  

p r e p a y m e n t s  in r e s p e c t  of, for example ,  exe rc i se  of call  options and mor tgage  

p repaymen t s ,  should be  cons is ten t  with the  level  of new money in te res t  ra tes .  

Be fo re  Mr. Carr  t akes  you through the Mismatch  Life  valuation,  I would like to 

touch on some p rac t i c a l  considerat ions .  I n t e rp r e t a t i on  7D requires  tha t  the 

ch ie f  i nves tmen t  o f f i ce r  provide detai ls  of the assets ,  including segmen ta t ion  

into a minimum of four  ca tegor ies  matching  the fol lowing product  lines: 

o Par t i c ipa t ing ,  Excess  In t e re s t  and Inde te rmina te  Premium Produc t s  

o Indexed Products 

o Other In-force Business 

o Capital and Surplus 

One would probably  want to segment  fur ther .  I f  a big block Of universal  l ife 

business  exis ted ,  then  it would be advisable  to i so la te  the asse ts  matching this 

business  f rom those  matching  the earl ier  pa r t i c ipa t ing  issues. Reac t ions  to the 

idea of asse t  s egmen ta t i on  have varied. In some cases,  concern has been  

expressed  over  the  d i f f i cu l ty  and the expense  of asse t  segmenta t ion ,  par t i cu la r ly  

by the inves tmen t  people.  The process  need  not be under taken  in in t r i ca te  
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detai l ,  and I be l ieve  that  a s egmen ta t i on  process  su f f i c ien t  for the purposes of 

the va lua t ion  ac tu a ry  can be  c o m p l e t e d  with l imi ted  expense.  

Mr. Stephen R a d c l i f f e  r ecen t l y  published an in te res t ing  paper  outlining an 

approach that  made a lot  of sense and wasn' t  too burdensome to conduct .  

Af t e r  segment ing  the assets ,  it is neces sa ry  to f eed  the da ta  into the pro jec t ion  

process .  The qua l i ty  of da ta  could vary  s igni f icant ly  by type  of asset .  

Genera l ly ,  bond da ta  is in p r e t t y  good shape. It 's o f t en  on tape,  and the i t ems  

tha t  need  to be  e x t r a c t e d  include: book value; par  value; coupon ra te ;  coupon 

f requency;  m a t u r i t y  date;  call informat ion.  

Qui te  o f ten  mor tgage  da ta  is kept  on scraps  of paper  in somebody 's  b o t t o m  

drawer ,  but  the in format ion  requi red  for  p ro jec t ion  includes: book value; 

pr incipal  outstanding;  in t e re s t  ra te ;  p a y m e n t  amount ;  paymen t  f requency;  

m a t u r i t y  da te ;  p r e p a y m e n t  detai ls .  

In format ion  on s tocks  is genera l ly  in good shape and for real  e s t a t e  it is o f t en  

neces sa ry  to obtain  some indicat ion of p r o j e c t e d  ren ta l  income.  Pol icy  loan 

in format ion  is genera l ly  readi ly  avai lable.  

The decision then has to be  made  as to whether  to model  the asse ts  or pe r fo rm a 

se r ia tum pro jec t ion  of the asset  cash flow. I r e c o m m e n d  s t rongly that  some 

form of model  is used during the first  a t t e m p t s  to pe r fo rm the projec t ion.  The 

se r ia tum approach would be  very  t ime  consuming and, even if  done accura te ly ,  it 

would be more  d i f f icul t  to analyze  the resul ts .  However ,  if the bond por t fo l io  is 

easi ly  access ib le ,  it may be more  convenient  to use the se r ia tum approach with 

those  assets .  The p ro jec t ion  of fu ture  i nves tmen t  income should be  the net  of 
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any  i n v e s t m e n t  e x p e n s e s  and p rov i s ion  for  d e f a u l t s .  The o t h e r  i n v e s t m e n t -  

r e l a t e d  a s s u m p t i o n s  in t he  p r o j e c t i o n ,  such  as i n v e s t m e n t  s cena r io s ,  i n v e s t m e n t  

s t r a t e g y ,  i n f l a t i on  and a s s e t  p r e p a y m e n t s ,  have  b e e n  d i s cus sed  ea r l i e r .  

Wha t  a b o u t  t he  l i ab i l i ty  s ide  of t he  p r o j e c t i o n ?  The i n - f o r c e  bus iness  needs  to  b e  

m o d e l e d ,  which  is a f a m i l i a r  t a sk  to  us a c t u a r i e s .  H o w e v e r ,  t he  l i ab i l i ty  mode l  

should  also b e  k e p t  as  s imple  as poss ib le .  The i n t e r a c t i v e  n a t u r e  of  the  

p r o j e c t i o n s  r e q u i r e s  the  m o d e l s  of b o t h  a s s e t s  and l i ab i l i t i e s  to be  as s imple  as 

pos s ib l e  to  s a v e  c o m p u t e r  t i m e  and to  a id  unde r s t and ing .  If  t he  use  of  a s imple  

l i ab i l i t y  m o d e l  is a c a u s e  fo r  conce rn ,  t h e n  a m o r e  d e t a i l e d  mode l  should be  

c o n s t r u c t e d  and p r o j e c t i o n s  m a d e  using b o t h  m o d e l s  wi th  c o n s t a n t  i n t e r e s t  

a s s u m p t i o n s .  The  d i f f e r e n c e  b e t w e e n  t h e s e  two  p r o j e c t i o n s  can  then  be  used  to  

ad jus t  t he  r e su l t s  o f  t he  d y n a m i c  p r o j e c t i o n  using t he  s imple r  model .  The  

a s s u m p t i o n s  n e e d e d  as input  to the  p r o j e c t i o n s  inc lude  the  no rma l  ones ,  such  as 

m o r t a l i t y ,  b a s e  w i t h d r a w a l  r a t e ,  m a i n t e n a n c e  expense ,  p r e m i u m  t axes ,  r e n e w a l  

commis s ions ,  o u t s t a n d i n g  f i r s t - y e a r  commi s s i ons ,  i n c o m e  t a x e s  and e x p e c t e d  

s h a r e h o l d e r  d iv idend  d i s t r i bu t ions .  Where  app l i c ab l e ,  t he  a s sumpt i ons  should  b e  

s e t  w i th  marg ins  for  a d v e r s e  dev ia t ion .  As d i scussed  ea r l i e r ,  add i t iona l  

a s s u m p t i o n s  fo r  t he  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  and the  add i t iona l  w i t h d r a w a l  

r a t e  a r e  a lso  r equ i r ed .  

MR.  C A R R :  Le t ' s  t a k e  a look  now at  s o m e  of the  s p e c i f i c a t i o n s  for  M i s m a t c h  

L i fe ' s  p r o d u c t .  (This i n f o r m a t i o n  is c o n t a i n e d  in t he  C a s e  S tudy  A c t u a r i a l  

M a n a g e m e n t  R e p o r t . )  The p r o d u c t  is un ive r sa l  l i f e  wi th  a l eve l  a m o u n t  a t  risk, 

T h e r e  a re  two  p o l i c y  loads:  6 p e r c e n t  o f  p r e m i u m  in all p o l i c y  y e a r s  and $36 pe r  

p o l i c y  in all p o l i c y  yea r s .  The s u r r e n d e r  c h a r g e  is equa l  to 100 p e r c e n t  of  the  
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t a r g e t  premium in years  one through five,  grading to zero  in pol icy year  f i f teen .  

There fo re ,  this is a back - loaded  product .  

The cur ren t  i n t e r e s t  r a t e  on this p roduc t  as of the va lua t ion  da te  D e c e m b e r  31, 

1987 is 10.75 pe rcen t .  The gua ran t eed  in t e r e s t  assumpt ion  is 4 pe rcen t .  Next ,  

le t ' s  rev iew the var ious  spec i f i c  assumpt ions  made in the Mismatch  Life  s tudy.  

In de termining  the  mor t a l i t y  assumpt ion,  Misma tch  Life 's  bas ic  pricing 

assumpt ion with an addit ional  5 pe r cen t  margin for adverse  deviat ion,  as 

sugges ted  in the  A c a d e m y  guidelines,  was used. 

In de termining  i n t e r e s t - r a t e  scenarios ,  one needs  to be aware  tha t  all of the 

i n t e r e s t - r a t e  scenar ios  needed  may  not  be  spec i f i ed  by the  various bodies  - - t h e  

NAIC, Soc ie ty  or Academy.  The valuat ion a c t u a r y  may  have to devise some 

i n t e r e s t - r a t e  scenar ios  of his own. In order  to c r e a t e  those  scenar ios ,  one needs  

to consider  severa l  i t ems.  F i rs t  is the length  of the p ro jec t ion  period. As 

Mr. Tuohy ment ioned  ear l ier ,  the  p ro jec t ion  per iod needs  to be  long enough tha t  

the ma jo r i ty  of the p roduc t  cash flows run out as well as the  cash f lows f rom the 

init ial  asse ts .  Mismatch  Life  chose a t w e n t y - y e a r  p ro jec t ion  period.  This 

assumpt ion  c r e a t e d  some d i scomfor t  b e c a u s e  not near ly  all of the product  cash 

f lows s e e m e d  to be  c o m p l e t e d  by the end of  the p ro jec t ion  period.  If Mr. Tuohy 

and I had been  able to do one sens i t iv i ty  t e s t  on Mismatch  Life,  it would have 

been  to ex tend  the p ro jec t ion  per iod to th i r ty  or fo r ty  years  to see  if the  resul t s  

changed s ignif icant ly .  A problem with using such a long p ro jec t ion  period,  

however ,  is tha t  one has to ex tend  the i n t e r e s t - r a t e  scenar io  out to th i r ty  or 

f o r t y  years ,  and extending i n t e r e s t - r a t e  scenar ios  is ve ry  dif f icul t .  Or, if you 
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would  leve l  o f f  the  s c e n a r i o  for  the  l a s t  t h i r t y  y e a r s  of  the  p r o j e c t i o n  periods I 

am no t  sure  you  could  r e a l l y  l ea rn  a whole  lot .  

In de f in ing  the  i n t e r e s t  s cena r ios  for  M i s m a t c h  Lifes m a t u r i t i e s  of n i n e t y  days~ 

t h r e e  years~ t en  years9 and t w e n t y  y e a r s  were  used .  T h e r e f o r e ,  a spec i f i c  y ie ld  

curve  was d e f i n e d  by s e t t i n g  the  r a t e s  for  each  of  t h e s e  m a t u r i t i e s .  In bui lding 

the  scenarios~ va r i a t i ons  in the  y ie ld  curve  were  cons ide red ;  in o t h e r  word% the  

y i e l d  curve  did no t  keep  a c o n s t a n t  shape.  All of  the  var ious  i n t e r e s t - r a t e  

s cena r io s  b e g a n  wi th  t he  s a m e  bas ic  y ie ld  curve~ wh ich  was  based  on the  r a t e s  as 

of  D e c e m b e r  31~ 1987 s t he  v a l u a t i o n  da t e .  

In o rder  to  a c c o u n t  for  t he  d e f a u l t  r isk,  M i s m a t c h  L i f e  used  r a t e s  for  A - r a t e d  

bonds~ s ince  the  d e f a u l t  r isk on those  should  be f a i r l y  min imal .  The A c a d e m y  

gu ide l ines  say  t h a t  you  do no t  have  to t a k e  t he  C-1 or d e f a u l t  r isk in to  accoun t  

in doing t h e s e  p ro jec t ions ;  howevers  any  wide v a r i a t i o n  in asse t  qua l i t y  should be 

c o n s i d e r e d  in the  p r o j e c t i o n s .  Finallys e a c h  of  t h e  r a t e s  in the  i n t e r e s t - r a t e  

s cena r io s  a re  the  n e t  of  i n v e s t m e n t  expenses .  

One of  t h e  mos t  u se fu l  ways  to de f ine  s cena r io s  is to  cons ider  h i s t o r i ca l  i n t e r e s t  

r a t e s  and y ie ld  curves .  When de f in ing  a scenar ios  i t  m a y  be app rop r i a t e  to  t ake  

t h e  a v e r a g e  y ie ld  curve  r e l a t i onsh ip  over  a long pe r iod  of  t ime  and a t t e m p t  to 

c o m e  out  wi th  s o m e t h i n g  c lose  to  the  90 p e r c e n t ,  100 pe rcen t s  10Z p e r c e n t ,  and 

103 p e r c e n t  in t he  top  l ine of  Table  4-1, d i scussed  ea r l i e r .  Of course ,  you  jus t  

don ' t  a s sume  a c o n s t a n t  y i e ld  curve  r e l a t ionsh ip .  You need  to t ake  a look a t  the  

va r i a t i ons .  Reca l l  t h a t  Table  4-Z c o n t a i n e d  some  e x t r e m e  y ie ld  curve  
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r e l a t i onsh ip s .  The  y i e l d  c u r v e  does  swing f a i r l y  wi ldly ,  w i t h  Apri l  1977 having  a 

r a t h e r  s t e e p  u p w a r d  s lope .  In D e c e m b e r  1980 t h e r e  was  a v e r y  i n v e r t e d  y ie ld  

cu rve ,  

In Tab le  4-3 we  l o o k e d  at  the  h i s t o r i c a l  e x p e r i e n c e  on y ie ld  cu rve  invers ions ;  

N i n e t y  day  r a t e s  h i s t o r i c a l l y  have  b e e n  g r e a t e r  t han  t h r e e - y e a r  r a t e s .  H o w e v e r ,  

o v e r  the  t w e n t y - y e a r  t i m e  p e r i o d  f r o m  O c t o b e r  1965 to  S e p t e m b e r  1985, 

inve r s ions  o c c u r r e d  a p p r o x i m a t e l y  Z0 p e r c e n t  of  t he  t ime .  This  is why  the  

A c a d e m y  d i scuss ion  d r a f t  s u g g e s t s  tha t  one should ,  in fact~ t e s t  an i n v e r t e d  y ie ld  

cu rve .  

The  h i s t o r i c a l  r a t e s  can  be  u sed  as a gu ide  in d e v e l o p i n g  i n t e r e s t  s cena r io s .  It  is 

he lp fu l  to  look a t  shapes  of  y ie ld  cu rves  t h a t  have  o c c u r r e d  in t he  pa s t  and also 

t o  look  a t  t he  a b s o l u t e  v a r i a t i o n s  which  have  o c c u r r e d  ove r  a g iven  t i m e  per iod .  

Of  cour se ,  h i s t o r y  is no t  a l w a y s  a g r e a t  p r e d i c t o r  of  t he  fu t u r e .  

Fo r  M i s m a t c h  L i fe ,  e l e v e n  i n t e r e s t - r a t e  s c e n a r i o s  w e r e  d e v e l o p e d .  These  a re  

d e s c r i b e d  in Exhib i t s  4 .C .5  and 4 .C .6  of  t h e  C a s e  Study,  Sec t i on  on A c t u a r i a l  

R e p o r t  for  Un ive r sa l  L i fe .  

L e t ' s  b r i e f l y  r e v i e w  the  s cena r io s .  As I d i scuss  t h e s e  s c e n a r i o s ,  I am going to  

t r a c k  t he  p a t t e r n  of  the  t h r e e - y e a r  bond r a t e s .  You  should  n o t e  t h a t  t he  y ie ld  

c u r v e  does  i nve r t  in t h e s e  s c e n a r i o s .  It  does  c h a n g e  shape ,  w i th  t he  y ie ld  cu rve  

g e n e r a l l y  i n v e r t i n g  in t i m e s  of  i n t e r e s t - r a t e  p e a k s .  

Exhib i t  4 .C .5  of  the  C a s e  Study,  Sec t i on  on A c t u a r i a l  R e p o r t  for  Un ive r sa l  L i fe ,  

con t a in s  t h e  f ive  r e a s o n a b l e  s c e n a r i o s .  T h e r e  is a c l ass ic  l eve l  s c e n a r i o  w i th  an 
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11 p e r c e n t  t h r e e - y e a r  bond r a t e .  The re  is a s l ow-up-and - l eve l  scenar io .  (One 

needs  to  be r a t h e r  i m a g i n a t i v e  in n a m i n g  t h e s e  scenar ios . )  Under  the  s low-up-  

and - l eve l  s cena r io ,  t he  t h r e e - y e a r  bond r a t e  goes f rom 11 p e r c e n t  up to  Z0 

p e r c e n t  over  a t e n - y e a r  per iod .  Nex t  is t he  cyc l i ca l -up-Z  p e r c e n t  scenar io .  In 

th is  s cena r io ,  the  t h r e e - y e a r  bond r a t e  jumps  up a t  a r a t e  of Z p e r c e n t  pe r  y e a r  

fo r  t h r e e  y e a r s ,  t h e n  down fo r  two y e a r s  by  7 p e r c e n t  per  y e a r ,  and then  up again  

fo r  t h r e e  yea r s ,  down for  two y e a r s  and so on. At  some  s t age ,  i t  begins  to cyc le  

up and down in t w o - y e a r  per iods ,  so the  i n t e r e s t  r a t e  does not  ge t  too fa r  out  of 

l ine  on the  high side.  I t  peaks  out  a t  Z1 p e r c e n t .  The re  is a s l ow-down-and - l eve l  

s c e n a r i o  fo r  which  the  t h r e e - y e a r  r a t e  goes  f r o m  11 p e r c e n t  down to 6 p e r c e n t  in 

y e a r  e l e v e n  and s t ays  l eve l  t h e r e a f t e r .  F inaUy,  t h e r e  is a cyc l i c a l -down  scena r io  

which  goes  down t h r e e  yea r s ,  up two yea r s ,  down t h r e e  yea r s ,  up two  years ,  

s imi l a r  to  the  o t h e r  c y c l i c a l  scenar ios .  I t  b o t t o m s  out  a t  a t h r e e - y e a r  bond r a t e  

of  6 p e r c e n t .  

Exhib i t  4 .C.6  of  the  Case  Study,  Sec t ion  on A c t u a r i a l  R e p o r t  for  Universa l  L i fe ,  

con ta in s  six p laus ib le  scena r ios .  You'll  n o t i c e  t h a t  t he  p laus ib le  scena r ios  look a 

lo t  l ike the  r e a s o n a b l e  scenar ios ,  bu t  t h e y  c o n t a i n  more  e x t r e m e  va r i a t ions .  

F i r s t  t h e r e  is a f a s t - u p - a n d - l e v e l  s cena r io  w h e r e  t h e  t h r e e - y e a r  bond r a t e  goes 

f r o m  11 p e r c e n t  to Z0 p e r c e n t  by  the  end of t h e  f o u r t h  y e a r  and r e m a i n s  leve l  

t h e r e a f t e r .  The re  is a f u r t h e r - u p - a n d - l e v e l  s c e n a r i o  whe re  t he  t h r e e - y e a r  r a t e  

goes  up over  a f o u r - y e a r  pe r iod  to 24 p e r c e n t  and leve ls  out .  Nex t  the re  is 

cyc l i ca l -up-Z .5  p e r c e n t  s c e n a r i o  which  o p e r a t e s  t he  s a m e  as the  cyc l i ca l -up-2  

p e r c e n t  s cena r io  excep t  i t  does i t  in l a rge r  s teps ,  topping  out  a t  a r a t e  of Z3.5 

p e r c e n t  for  t he  t h r e e - y e a r  bond.  N e x t  t h e r e  is t he  f a s t - d o w n - a n d - l e v e l  scenar io  

which  goes  f r o m  11 p e r c e n t  to  6 p e r c e n t  in a f o u r - y e a r  per iod.  Then  t h e r e  are a 

couple  of  C y c l e - a b o u t - 1 1  p e r c e n t  s cena r ios ,  whe re  t he  c y c l e  s t a r t s  at  11 p e r c e n t  
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and goes  up Z p e r c e n t  per  y e a r  un t i l  i t  tops out  a t  17 p e r c e n t ;  t h e n  i t  goes  all  the  

way  clown to  5 p e r c e n t ;  a f t e r w a r d  i t  s t a r t s  to  t r a c k  i t s  way  b a c k  up to  17 

p e r c e n t .  So i t  cyc le s  about  11 p e r c e n t ,  plus or minus 6 p e r c e n t .  The re  a re  two  

of  t h e s e  scena r ios :  one s t a r t s  by  going u p -  Scena r io  A; one s t a r t s  by  going down 

-- Scenar io  B. Max M. Yie ld  a t  M i s m a t c h  L i f e  d e f i n i t e l y  will  have  s o m e t h i n g  to 

s ay  abou t  t h e s e  s cena r io s  and t h e  shapes  of  t he  y i e ld  curves  to  be t e s t e d .  

Our nex t  key  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 ,  r d  l ike to beg in  this  

wi th  an i l l u s t r a t i o n  f r o m  M i s m a t c h  L i fe .  Ju s t  th is  pas t  week ,  the  M i s m a t c h  L i f e  

i n t e r e s t - r a t e  c o m m i t t e e  me t .  This c o m m i t t e e  is c o m p o s e d  of Sal A. Lo t ,  t he  

C h i e f  M a r k e t i n g  O f f i c e r ;  Ern ie  D. Spread,  t he  C h i e f  A c t u a r y  and Max M. Yield,  

the  C h i e f  I n v e s t m e n t  O f f i c e r .  The m e e t i n g  b e g a n  wi th  Ern ie  mak ing  his usual  

p l ea  t h a t  the  c o m p a n y  n e e d e d  to have  a 1.Z5 p e r c e n t  sp read  on i t s  p r o d u c t  in 

o rder  to  ea rn  the  company ' s  s t a t e d  p r o f i t  goal .  Sal, n e v e r  to  be s i len t  for  ve ry  

long, pipes up and says:  "Well,  we n e e d  an 11 p e r c e n t  c r e d i t e d  r a t e .  Tha t ' s  w h a t  

the  m a r k e t  is. We've got  to  have  t h a t  c r e d i t e d  r a t e  or our sa les  f o r c e  is going to  

l eave  us in droves .  We migh t  as well  no t  even  be  in bus iness  if  we can ' t  c r ed i t  11 

p e r c e n t . "  Tha t  l e aves  Max M. Yie ld  to be s t a r e d  a t  by  the  o t h e r  two.  Swea t  

bu l l e t s  pour  o f f  of  Max, who says :  "Well,  we 've  b e e n  i nves t i ng  in t e n - y e a r  bonds.  

I suppose i f  we s t r e t c h  out  to f i f t e e n - y e a r  bonds,  we can ge t  a y ie ld  of 1Z.Z5 

p e r c e n t .  Tha t  y i e ld  less t h e  1.Z5 p e r c e n t  sp read  gives  us a c r e d i t e d  r a t e  of  11 

p e r c e n t .  E v e r y b o d y  th inks  abou t  the  s i t u a t i o n  for  a minu te .  Aga in  Sal, n e v e r  to  

be qu ie t  fo r  too  long, pipes up and says:  "Le t ' s  do i t . "  The m e e t i n g  adjourns .  

B e f o r e  d iscuss ing the  more  d i sc ip l ined  i n t e r e s t - r a t e  c r ed i t i ng  s t r a t e g y  used  for  

our M i s m a t c h  L i f e  e x a m p l e ,  I'd l ike to de f ine  a " c o m p e t i t i o n  r a t e . "  I be l i eve  this  

is a v e r y  i m p o r t a n t  concep t .  I t  can be v i ewed  as a f u n c t i o n  of  n e w - m o n e y  r a t e s  
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which,  as we l e a r n e d  f r o m  Mr. Tuohy 's  discussion,  a re  no t  a lways  the  bes t  

i n d i c a t o r s .  We can  also view the  c o m p e t i t i o n  r a t e  in t e r m s  of  ro l l ing a v e r a g e  

r a t e s  t h a t  m i g h t  be more  r e p r e s e n t a t i v e  of  a p o r t f o l i o  earn ings  r a t e .  F ina l ly  we 

can  use  a c o m b i n a t i o n  of  t h e s e  two  views,  t h a t  is, t he  p r o c e d u r e  used  in our 

M i s m a t c h  L i f e  Case  S tudy  y ie ld ing  a t h r e e - y e a r  ro l l ing  a v e r a g e  of the  t h r e e -  

y e a r - b o n d  r a t e  minus 50 basis  po in t s  as t he  r a t e  t he  c o m p e t i t o r s  would c red i t ,  

t he  c o m p e t i t i o n  r a t e .  

Howeve r ,  in no case  was th is  r a t e  to  be less t han  the  cu r r en t  t h r e e - y e a r - b o n d ,  

n e w - m o n e y  r a t e  less  Z00 basis  poin ts .  In s u m m a r y ,  t h e r e  is a rol l ing ave rage  

base ,  bu t  t he  c o m p e t i t i o n  r a t e  n e v e r  ge t s  too f a r  away  f r o m  the  n e w - m o n e y  

r a t e .  This d e f i n i t i o n  says  t h a t  in a s t ab l e  or down i n t e r e s t  e n v i r o n m e n t ,  t h e r e  

will  be  a t e n d e n c y  to fo l low a p o r t f o l i o  a v e r a g e  r a t e ,  w h e r e a s  when r a t e s  s t a r t  

r o c k e t i n g  up, t h e r e  will be more  and m o r e  p res su re  to  fo l low the  n e w - m o n e y  

r a t e .  In using an o f f s e t  of  B00 basis  po in t s  on the  n e w - m o n e y  r a t e ,  t h e r e  should 

be  m o r e  of  a lag or cushion  t h a n  p rov ided  by the  50 basis  po in t s  used  wi th  the  

ro l l ing  a v e r a g e  r a t e .  

Now wi th  t h a t  d e f i n i t i o n  of  the  c o m p e t i t i o n  r a t e ,  l e t ' s  ge t  in to  the  spec i f i c  

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  used  for  M i s m a t c h  L i fe .  In genera l ,  a couple  of  

e x t r e m e s  a re  possible.  There  is the  e x t r e m e  t h a t  Ernie  D. Spread  p r e f e r s  to  

fo l low,  whe re  the  c r e d i t e d  r a t e  is se t  as p o r t f o l i o  r a t e  less a spread ,  r ega rd le s s  

of  the  s i t ua t ion .  This can be u n r e a l i s t i c  in c e r t a i n  s i t ua t ions .  For  example ,  

M i s m a t c h  L i f e  wouldn ' t  l e t  all of  i t s  business  run o f f  the  books. The o the r  

e x t r e m e  is to  fol low the  c o m p e t i t i o n  (or fol low the  m a r k e t  and f o r g e t  wha t  is 

be ing  e a r n e d  on the  a c t u a l  c o m p a n y  por t fo l io ) .  You can  lose a lo t  of  m o n e y  if  

you  don ' t  pay  a t t e n t i o n  to  wha t  you ' r e  ea rn ing  on your  own asse ts .  

-liB- 



For  M i s m a t c h  L i f e ,  a b l ended  s t r a t e g y  was used.  The s t r a t e g y  was to c r ed i t  t he  

p o r t f o l i o  r a t e  less a 1.25 p e r c e n t  spread ,  but  to  n e v e r  be more  t h a n  1 p e r c e n t  

a w a y  f rom the  c o m p e t i t i o n  r a t e .  If M i s m a t c h  L i f e  fa l l s  more  than  1 p e r c e n t  

beh ind  the  c o m p e t i t i o n ,  a t  t h a t  po in t  i t  will s t a r t  to  chase  r a t e s ,  so to speak,  in 

o rde r  to  p r e se rve  i ts  i n - f o r c e  business.  

Tab le  4-6 i l l u s t r a t e d  the  s t r a t e g y  e m p l o y e d  by M i s m a t c h  Li fe .  No t i ce  t h a t  Z is 

t he  value  for  i t s  c o m p e t i t i v e  c o n s t r a i n t .  

The nex t  i m p o r t a n t  a s s u m p t i o n  is wha t  is used  for  M i s m a t c h  L i fe ' s  i n v e s t m e n t  

s t r a t e g y .  U n d e r s t a n d i n g  this  r equ i res  a look a t  the  a s se t s  in the  c u r r e n t  

po r t fo l i o .  M i s m a t c h  L i f e  had  i n v e s t e d  r a t h e r  s imply ,  buying  only bonds a t  par .  

lVuture p lans  for  i n v e s t m e n t  are  to  fo l low the  s a m e  s imple  s t r a t e g y .  The T a r g e t  

p o r t f o l i o  mix on the  bonds was to  be Z p e r c e n t  in n i n e t y - d a y  paper ,  10 p e r c e n t  in 

t h r e e - y e a r  bonds,  and  88 p e r c e n t  in t e n - y e a r  bonds.  The  p ro j ec t i ons  a s sumed  

t h a t  the  cash  f lows were  i n v e s t e d  in o rder  to  m e e t  this t a r g e t  mix; howeve r ,  the  

mode l  did not  a s sume  t h a t  a sse t s  would  be sold e a c h  per iod  to ge t  e x a c t l y  t he  

t a r g e t  mix.  In e f f e c t ,  the  model  was chas ing  th is  t a r g e t  mix.  

For  M i s m a t c h  L i f e  i t  was dec ided  to a s sume  t h a t  bo r rowing  was used  to fund  

n e g a t i v e  cash  f lows.  A bor rowing  r a t e  was chosen  to  equal  the  n i n e t y - d a y  new-  

m o n e y  r a t e  plus 2 p e r c e n t .  This was a r r ived  a t  by  looking a t  t he  p r ime  i n t e r e s t  

r a t e  and c o m p a r i n g  i t  to the  cu r r en t  n i n e t y - d a y  r a t e .  I t  was n e c e s s a r y  to charge  

a l i t t l e  e x t r a  for  bo r rowing  in order  to p e n a l i z e  earn ings .  Be fo re  moving a w a y  

f rom the  bor rowing  assumption~ I would l ike to m e n t i o n  t h a t  i t  should be a 

cau t ion  f lag  if  a p r o j e c t i o n  run has l a rge  a m o u n t s  of  bor rowing .  If t h a t  is the  

case ,  you  have  to assess  w h e t h e r  your  bo r rowing  a s sumpt ion  is r e a l i s t i c  and 
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consider modeling asset sales. The latter will complicate the model with things 

like capital gains and losses and their federal income tax treatment. So, selling 

assets is not going to be a popular strategy element, but it may be necessary if 

huge amounts of borrowing occur in any scenario. Finally, on investment 

strategy, it was assumed that the ten-year bonds had call provisions. 

The next  assumpt ion is the  wi thdrawal  assumption.  As you'll  r e m e m b e r  f rom 

Mr. Tuohy's discussion, the  wi thdrawal  r a t e  assumpt ion  is based  on a base lapse-  

r a t e  scale ,  which is the  normal  pricing lapse r a t e s  plus an addit ional  lapse r a t e  

gene ra t ed  by some formula.  Now for Mismatch  Life,  the base  l apse - ra tes  were  

se t  equal to the pricing ra tes  plus an addit ional  Z pe rcen t  margin for adverse  

deviat ion.  Since this was an in - fo rce  model,  the margin for adverse  deviat ion in 

the  pe r s i s t ency  assumpt ion is d i f f icul t  to f igure.  With a renewal  block of 

business,  the  f i r s t -yea r  lapse r a t e  b e c o m e s  less impor tan t ,  and one probably 

wants  to add something  as a margin for  adverse  deviat ion.  The lapse ra tes ,  

including the margin, ranged from Z0 p e r c e n t  per  yea r  in the f i rs t  pol icy year  to 

7 pe rcen t  per  yea r  in pol icy  years  four  and la ter .  To this base  lapse assumption 

was added an addit ional  wi thdrawal  r a t e  ca lcu la ted  by a fo rmula  based  on the 

re la t ionship b e t w e e n  the compe t i t i on  r a t e  and ac tua l  c red i t ed  r a t e  in the 

scenar io .  One thing to consider  is the e f f e c t  of sur render  charges on withdrawal  

ra tes ;  however ,  tha t  e f f e c t  was ignored in the  Mismatch  Life project ions .  I 

would suggest  that ,  if you do these  pro jec t ions  for your  company,  you consider 

the  surrender  charge e f f e c t .  The ac tua l  fo rmula  used for Mismatch  Life  was 

200 x (Competit ion Rate  - Credited Rate) 2. 
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The add i t i ona l  w i t h d r a w a l  r a t e  was not  a l lowed  to  be n e g a t i v e .  The m a x i m u m  

t o t a l  w i t h d r a w a l  r a t e  for  M i s m a t c h  L i f e  was  B0 p e r c e n t .  In o t h e r  words,  t he  

base  lapse  r a t e  plus the  add i t iona l  f o r m u l a  lapse  r a t e  was not  a l lowed  to e x c e e d  

30 p e r c e n t .  In order  to ge t  a b e t t e r  u n d e r s t a n d i n g  of  t he  add i t i ona l  w i t h d r a w a l  

r a t e  f o r m u l a ,  Table  4-8 i l l u s t r a t e d  some  s amp le  r a t e s .  When you  deve lop  an 

add i t i ona l  w i t h d r a w a l  r a t e  f o r m u l a ,  you  p robab ly  should  c o m p l e t e  a t ab l e  l ike  

th is  f i r s t ,  us ing your  bes t  j u d g m e n t  as to  the  a d d i t i o n a l  w i t h d r a w a l s  t h a t  would 

be c r e a t e d  by a g iven  d i f f e r e n c e  b e t w e e n  the  c r e d i t e d  r a t e  and  the  c o m p e t i t i o n  

r a t e .  What  add i t iona l  w i t h d r a w a l s  could be e x p e c t e d ?  This is p robab ly  an 

a s s u m p t i o n  you  will t e s t .  

L e t  m e  desc r ibe  how this  all t ies  t o g e t h e r .  If  i t  is a s s u m e d  t h a t  t h e r e  is a 

d i f f e r e n c e  b e t w e e n  t h e  c r e d i t e d  r a t e  and t h e  c o m p e t i t i o n  r a t e  of  Z p e r c e n t ,  

t h e r e  would be an add i t i ona l  w i t h d r a w a l  r a t e  of  8 p e r c e n t .  If  this  is in y e a r s  four  

and l a t e r ,  whe re  t he  base  lapse  r a t e  is 7 p e r c e n t ,  t h e r e  would be a t o t a l  lapse  

r a t e  of  15 p e r c e n t .  This is t hen  c o m p a r e d  wi th  the  30 p e r c e n t  m a x i m u m ,  and  

s ince  i t  is under  t he  m a x i m u m ,  the  r e su l t  is 15 p e r c e n t .  

N e x t  l e t ' s  t a k e  a look a t  t he  spec i f i c  expense  a s s u m p t i o n s  u sed  for  M i s m a t c h  

L i fe .  F i r s t  t h e r e  was a commis s ion  a s s u m p t i o n  of  5 p e r c e n t .  The re  was no f i r s t -  

y e a r  c a r r y  over  business ,  so i t  ended  up as a 5 p e r c e n t  l eve l  c o m m i s s i o n  r a t e .  

P r e m i u m  t ax  was Z p e r c e n t  o f  p r e m i u m .  The m a i n t e n a n c e  expense  was se t  equal  

to $37 per  pol icy ,  which  r e f l e c t e d  the  p r i c ing  a s s u m p t i o n  of $35 plus a ma rg in  

fo r  adve r se  dev i a t i on  of  SZ. The m a i n t e n a n c e  expense  i n f l a t e d  e a c h  y e a r  based  

on a r a t e  equal  to  the  t h r e e - y e a r  bond new m o n e y  r a t e  less 5 p e r c e n t .  So the  

i n f l a t i o n  r a t e  on the  m a i n t e n a n c e  expense  fo l l owed  t h e  scena r io .  For  f e d e r a l  

i n c o m e  tax ,  i t  was a s sumed  t h a t  the  gain  f r o m  ope ra t i ons  was t a x e d  a t  36.8 
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p e r c e n t .  It  was  a lso  a s s u m e d  t h a t  t h e r e  could  b e  a t ax  c r e d i t  for  this b l o c k  of  

business$ t h a t  is~ a n e g a t i v e  t ax  was  a l lowed .  At  this  point~ I would  echo  t h e  

c o m m e n t s  of  our  p r e v i o u s  pane l  members~ t h a t  t a x e s  a re  qu i t e  i m p o r t a n t  and 

e a c h  of  t h e s e  a s s u m p t i o n s  r e g a r d i n g  t a x e s  do a f f e c t  r e s u l t s  qu i t e  a bi t .  As an 

e x a m p l %  if  you  didntt  a l low for  n e g a t i v e  taxes~ and t h e r e  w e r e  losses  in c e r t a i n  

years9 you r  p r o j e c t i o n  r e s u l t s  could  change  d r a m a t i c a l l y ,  The  M i s m a t c h  L i f e  

a s s u m p t i o n  was  tha t  c ap i t a l  gains  we re  no t  s i gn i f i can t  b e c a u s e  t h e y  a s s u m e d  

b o r r o w i n g  was  u s e d  to  fund n e g a t i v e  cash  f lows .  If  t h e r e  w e r e  s ign i f i can t  c ap i t a l  

gains~ i t  wou ld  b e  n e c e s s a r y  to  e x a m i n e  t he  t a x  assumptions~ looking pe rhaps  at  

t h e  t a x  r a t e  on c a p i t a l  gains  and losses  and also a t  t he  a s s u m p t i o n  as to  w h e t h e r  

or  no t  a t ax  c r e d i t  will  b e  a l lowed .  In o t h e r  words~ one  would  n e e d  to  m a k e  an 

a s s u m p t i o n  as to  w h e t h e r  c a p i t a l  gains could  b e  o f f s e t  by  cap i t a l  losses  f r o m  

a n o t h e r  s e g m e n t  of  the  bus iness .  This a s s u m p t i o n  g e t s  to b e  t r i c k y  in t ha t  t he  

e n v i r o n m e n t  in wh ich  a s s e t s  would  b e  sold a t  a c a p i t a l  loss would  be  a n e g a t i v e  

cash  f low envi ronment9  and i t  m a y  not  b e  poss ib l e  to  have  o f f s e t t i n g  cap i t a l  

gains .  This should  be  c o n s i d e r e d  in e s t ab l i sh ing  a c a p i t a l  gains  t ax  a s sumpt ion .  

The  handl ing  of  surplus  in the  cash  f low p r o j e c t i o n s  is q u i t e  i m p o r t a n t .  Fo r  

M i s m a t c h  L i f% the  s imp l i fy ing  a s s u m p t i o n  was  m a d e  t h a t  i t  wou ld  pay  no 

s h a r e h o l d e r  d iv idends .  As M i s m a t c h  L i f e  is a f i v e - y e a r - o l d  company~ E.Z. 

Earn ings  has  d e t e r m i n e d  t h a t  i t  will no t  h a v e  any  s h a r e h o l d e r  d iv idends  for  a t  

l e a s t  t he  nex t  t w e n t y  y e a r s .  Als% the  surp lus  t ax  was  ignored  s ince  M i s m a t c h  

L i f e  is a s t o c k  c o m p a n y .  (Mutua l  c o m p a n i e s  n e e d  to  be  c o n c e r n e d  wi th  t h a t  p a r t  

of  t he  f e d e r a l  i n c o m e  t ax  fo rmula . )  Surplus was  a s s u m e d  to  a c c u m u l a t e  at  an 

a f t e r - t a x  r a t e .  This m e a n s  that~ in the  p ro jec t ions9  i n v e s t m e n t  i n c o m e  on the  

surp lus  a c c u m u l a t e s  at  .63E t i m e s  the  i n v e s t m e n t  r a t e .  So an a f t e r - t a x  

a c c u m u l a t i o n  r a t e  b a s e d  on an a f t e r - t a x  d i scoun t  p r o c e d u r e  was  used .  
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Now t h a t  t he  bas ic  a s s u m p t i o n s  have  b e e n  r e v i e w e d ,  l e t ' s  t a k e  a look  a t  s o m e  o f  

t h e  r e s u l t s  of  t h e  p r o j e c t i o n s  f o r  M i s m a t c h  L i f e .  F i r s t ,  t u rn  to  Exh ib i t s  4 .C .5  

and  4 .C .6  o f  t he  C a s e  S tudy ,  S e c t i o n  on A c t u a r i a l  R e p o r t  of  Un ive r sa l  L i f e .  

T h e r e  a r e  two  t ab l e s .  The  f i r s t  c o n t a i n s  a s u m m a r y  of  r e s u l t s  f o r  t h e  r e a s o n a b l e  

i n t e r e s t - r a t e s  s c e n a r i o s .  G i ven  in this  t a b l e  a r e  t he  va lues  of  t he  a s s e t s  and t h e  

r e s e r v e s  a t  b o t h  t he  beg i nn i ng  and end  of  t h e  t w e n t y - y e a r  p r o j e c t i o n  pe r iod .  As 

you ' l l  n o t i c e ,  t h e  m a r k e t  va lue  of  a s s e t s  at  t he  end  of  the  p r o j e c t i o n  p e r i o d  was 

a l w a y s  s u f f i c i e n t  to  c o v e r  t h e  r e s e r v e  u n d e r  t h e  r e a s o n a b l e  s c e n a r i o s .  

T h e r e f o r e ,  i t  was  d e t e r m i n e d  t h a t  no a d d i t i o n a l  r e s e r v e s  w e r e  n e e d e d .  

The  s e c o n d  t a b l e  c o n t a i n s  t h e  r e s u l t s  o f  t he  p l aus ib l e  i n t e r e s t  s c e n a r i o s .  Again  

one  looks a t  t he  m a r k e t  va lue  of  a s s e t s  and the  r e s e r v e .  By t he  way,  t he  book 

va lue  o f  a s s e t s  is to  be  equa l  to  t h e  r e s e r v e  a t  t h e  beg inn ing  of  t h e  p r o j e c t i o n  

pe r i od ,  as was done  fo r  M i s m a t c h  L i f e .  If  you  look  a t  t he  r e s e r v e s  a t  t he  end of  

t h e  m o d e l i n g  p e r i o d  unde r  t h e  p l aus ib l e  s c e n a r i o s ,  you ' l l  n o t i c e  t h a t  unde r  t h r e e  

o f  t he  s c e n a r i o s  t h e r e  w e r e  no t  enough  a s se t s  a t  m a r k e t  va lue  to  c o v e r  t he  

r e s e r v e s .  Som e  a d d i t i o n a l  p r o j e c t i o n s  t h e r e f o r e  b e c a m e  n e c e s s a r y .  In t h e s e  

a d d i t i o n a l  p r o j e c t i o n s ,  an add i t i ona l  a m o u n t  of  a s s e t s  was a d d e d  to  the  beg inn ing  

a s se t s .  Th e  a d d i t i o n a l  a m o u n t  was d e r i v e d  such  t h a t  t h e  ending  m a r k e t  va lue  of  

a s s e t s  would  j u s t  c o v e r  t he  r e s e r v e s .  In our  c a se ,  th i s  e n d e d  up be ing  so lved  by  

i t e r a t i o n .  T h e r e  is a n o t h e r  c o l u m n  l a b e l e d  " a d d i t i o n a l  i n t e r n a l l y  d e s i g n a t e d  

surp lus  r e q u i r e d . "  Fo r  the  s c e n a r i o s  w h e r e  we f e l l  sho r t ,  i t  was n e c e s s a r y  to  

d e s i g n a t e  add i t i ona l  surplus  a m o u n t s .  

$5,851,  which  was a p p r o x i m a t e l y  5 

u n i v e r s a l  l i f e  plan.  

The b igges t  n u m b e r  in t h a t  c o l u m n  is 

p e r c e n t  of  the  in i t i a l  r e s e r v e  fo r  . the 
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Also c o n t a i n e d  in the  C a s e  Study,  Sec t ion  on A c t u a r i a l  R e p o r t  for  Universa l  

L i f e ,  in Exhib i t s  4 .C.5  and  4 .C.6 ,  are  some  add i t i ona l  s u m m a r y  resu l t s .  We won ' t  

t a k e  t he  t i m e  to  go th rough  all of t he se  r e su l t s ;  howeve r ,  we will look a t  a few 

of  t h e m .  Values  a re  shown for  e a c h  of  t h e  s c e n a r i o s  for :  

o the  r e s e r v e  y e a r  by  yea r ;  

o the  surplus  wi th  asse t s  va lued  at  book value ,  which is r e f e r r e d  to as 

book surplus;  

o the surplus where assets are valued at market value, which is 

referred to as market surplus. 

As you  look a t  some  of  the  scenar ios ,  you  n o t i c e  t he  wide va r i a t i ons  b e t w e e n  

m a r k e t  surplus and book  surplus.  Graph  4-1 i l l u s t r a t e s  this .  The solid l ine 

r e p r e s e n t s  the  book surplus  and the  d o t t e d  l ine  the  m a r k e t  surplus for  a cyc l i c a l -  

up-Z p e r c e n t  s c e n a r i o  (which is one of  our r e a s o n a b l e  scenar ios) .  As you  can see ,  

m a r k e t  surplus  has much  wider  v a r i a t i o n  than  book surplus.  

In add i t ion  to t he  r e su l t s  shown in t he  Case  S tudy  A c t u a r i a l  M a n a g e m e n t  R e p o r t ,  

s o m e  add i t i ona l  s u m m a r i e s  and  ana lyses  of the  r e su l t s  were  p e r f o r m e d .  These  

a re  ou t s ide  t h e  scope  of  a n o r m a l  m a n a g e m e n t  r epo r t ;  howeve r ,  wheneve r  you  do 

this  so r t  of  cash  f low p ro j ec t i on ,  you  should  s u m m a r i z e  the  d a t a  as m a n y  ways as 

poss ible  so t h a t  t h e  r e su l t s  can be used  to  i n f l uence  f u t u r e  m a n a g e m e n t  ac t ions .  

L e t ' s  cons ide r  some  of  the  var ious  m e a s u r e s  of p r o f i t  which migh t  he  used in 

ana lyz ing  the  r e su l t s  of  cash  f low p ro j ec t i ons .  F i r s t  t h e r e  is t he  p r e s e n t  va lue  of 

book p ro f i t s .  This is the  t r a d i t i o n a l  Ander son  book p ro f i t .  For  the  M i s m a t c h  

L i f e  s tudy ,  a 1Z p e r c e n t  level  d i scoun t  r a t e  was used.  Using a level  d i scount  r a t e  

over  a se t  of widely  va ry ing  i n t e r e s t  s cena r io s  does not  n e c e s s a r i l y  p roduce  a 
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m e a n i n g f u l  r e su l t .  Howeve r ,  I th ink  i t  is usefu l  to  look at  r e su l t s  in var ious ways 

in o rder  to  draw conclus ions .  A n o t h e r  m e a s u r e  is t he  p ro f i t  margin ,  which is 

equa l  to  the  p r e s e n t  va lue  of book p ro f i t s  d ivided by the  p re sen t  va lue  of 

p r e m i u m s .  Again  a level  12 p e r c e n t  d i scoun t  r a t e  was  used.  Our n e x t  m e a s u r e  is 

bus iness  r e m a i n i n g  in fo rce .  This is not  t r a d i t i o n a l  p r o f i t  measu re ,  but  it  is a 

w a y  to  m e a s u r e  t he  r e su l t s  of  s cena r io  t e s t i ng .  One p l ace  i t  comes  in to  p lay  is 

in d e t e r m i n i n g  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 .  If  you  run 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  t h rough  var ious  i nc r ea s ing  scena r io s  and f ind  t h a t  all of t he  business  is 

l apsed  o f f  the  books~ you  need  to go back  and ques t i on  w h e t h e r  you  are  using a 

r e a l i s t i c  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 .  Does  t h e  i n t e r e s t - c r e d i t i n g  s t r a t e g y  

p roduce  m e a n i n g f u l  r e su l t s ?  

A n o t h e r  way  to  m e a s u r e  r e su l t s  is to look at  the  f igures  desc r ibed  ear l ie r :  bo th  

t h e  m a r k e t  and book surpluses .  These  m e a s u r e s  can  be v iewed  bo th  in t e r m s  of 

ab so lu t e  dol lar  va lue  a t  t he  end of the  p r o j e c t i o n  pe r iod  and also as a p e r c e n t a g e  

of  the  ending r e se rve .  S o m e t i m e s  d i f f e r e n t  conc lus ions  a re  d rawn f rom looking 

a t  dol lars  and p e r c e n t a g e  of  r e se rve .  The m a r k e t  va lue  of asse t s  d ivided by the  

book va lue  of a s se t s  is a n o t h e r  m e a n i n g f u l  gage .  This al lows a look a t  t he  

v o l a t i l i t y  of the  po r t fo l io .  The key  i n d i c a t o r  is the  l owes t  va lue  t h a t  occurs  

under  a s cena r io .  For  e x a m p l e ,  if  t h e r e  is a r a t i o  of  80 p e r c e n t ,  t h a t  means  t he  

p o r t f o l i o  b e c o m e s  Z0 p e r c e n t  "under  wa t e r . "  L a s t  bu t  no t  l eas t ,  the  m a x i m u m  

a m o u n t  b o r r o w e d  is cons ide red .  If  an u n r e a l i s t i c  a m o u n t  of  bor rowing  is 

occu r r i ng  in a g iven  scena r io ,  th is  is a " red  f lag"  measu re .  

P l e a s e  t u rn  now to  Exhibi t  4 .C.3 of t he  Case  Study,  F inanc i a l  D a t a  Sect ion.  This 

con t a in s  a s u m m a r y  of all of  the  var ious  p ro f i t  m e a s u r e  va lues  for  all of the  

var ious  s cena r io  t e s t s  which  were  used  in deve lop ing  the  Case  Study,  Sec t ion  on 

-IZO- 



A c t u a r i a l  R e p o r t  for  Universa l  L i fe .  In o t h e r  words,  i t  con ta ins  the  r e su l t s  for  

t h e  f ive  r e a s o n a b l e  s cena r io s  plus t he  six p laus ib le  s cena r io s .  I 'm not  going to go 

th rough  each  of  t he se  r e su l t s  in de ta i l ;  h o w e v e r ,  I would  l ike you  to no t e  t h a t ,  of  

t he  r e a s o n a b l e  scena r ios ,  t he  cyc l i ca l -up-Z  p e r c e n t  s cena r io  s e e m s  to p roduce  

the  mos t  diff icul t~ or poo res t ,  r e su l t s .  Some add i t i ona l  s e n s i t i v i t y  ana lyses  were  

c o m p l e t e d  based  on th is  p a r t i c u l a r  s cena r io .  In r ea l  l i fe ,  t he  s e n s i t i v i t y  ana lyses  

would  be p e r f o r m e d  in o rder  to avoid  d rawing  a bad  conclus ion .  For  example ,  

t h e  r e su l t  in an upw ard  s cena r io  m a y  be  j u s t  the  oppos i t e  of the  r e su l t  in a 

d o w n w a r d  scenar io .  You should  not  draw conclus ions  f r o m  looking at  r e su l t s  of 

one scena r io .  

If  you  tu rn  now to  Exhib i t  4 .C .4  of  the  C a s e  S tudy ,  F i n a n c i a l  D a t a  Sec t ion ,  you ' l l  
i 

f ind  t h e  s u m m a r y  of  r e su l t s  of  some  of  t h e s e  s e n s i t i v i t y  t e s t s .  In the  f i r s t  l ine 

a re  t he  s t a n d a r d  resu l t s .  

This is a r e p e a t  f r o m  the  pr ior  page  for  the  cyc l i ca l -up -Z  p e r c e n t  scenar io .  Nex t  

a re  r e su l t s  for  some  v a r i a t i o n s  in 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 .  Again ,  t h e s e  

s e n s i t i v i t y  t e s t s  a re  ou ts ide  the  scope  of  a usual  m a n a g e m e n t  r epo r t .  We 

cons ide red  s t r a t e g i e s  of  a p o r t f o l i o  less a 1.Z5 p e r c e n t  sp read  and a po r t fo l i o  less 

a .75 p e r c e n t  spread .  Also cons ide red  was a f o l l o w - t h e - c o m p e t i t i o n  s t r a t e g y .  

As you ' l l  no t e ,  we ended  up wi th  some  r a t h e r  a l a r m i n g  n u m b e r s  under  the  fo l low-  

t h e - c o m p e t i t i o n  s t r a t e g y .  

Th ree  va r i a t i ons  in i n v e s t m e n t  s t r a t e g y  were  also t e s t e d .  This wouldn ' t  be 

r e a l i s t i c ,  s ince  you  would be using spec i f i c  a s se t s  and hope fu l l y  have  some  

s t a t e m e n t  f r o m  your  i n v e s t m e n t  o f f i c e r  as to  f u t u r e  i n v e s t m e n t  s t r a t e g y .  The 

v a r i a t i o n s  in s t r a t e g y  were  p e r f o r m e d  to d e m o n s t r a t e  how the  r e su l t s  migh t  va ry  
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b y  i n v e s t i n g  in longer  or  s h o r t e r  a s se t s .  U n d e r  the  longe r  s t r a t e g y ,  a coup le  of  

d i f f e r e n t  i n t e r e s t - r a t e  sp r eads  w e r e  used :  1.75 p e r c e n t  and 1.Z5 p e r c e n t .  Fo r  

t he  s h o r t e r  s t r a t e g y ,  we  had to  na r row the  s p r e a d  so t ha t  the  in i t ia l  c r e d i t e d  

r a t e  wou ld  b e  c o m p e t i t i v e .  On t h e  f inal  l ine on this  p a g e  a re  r e su l t s  b a s e d  on 

se l l ing  a s s e t s  r a t h e r  than  bo r rowing .  This g e t s  a l i t t l e  t r i c k y  in t ha t  i t  is 

n e c e s s a r y  to  c o m p a r e  this  l ine of  r e su l t s  w i th  the  f i r s t  l ine of  r e su l t s  under  t he  

v a r i a t i o n s  in c r ed i t i ng  s t r a t e g y  - -  t he  p o r t f o l i o  less  1.Z5 p e r c e n t .  Tha t  s cena r io  

g e n e r a t e s  a s i gn i f i can t  b o r r o w i n g  a m o u n t .  Enough a s s e t s  w e r e  sold a t  t he  

a p p r o p r i a t e  t i m e s  so t ha t  the  $59,000 plus  of  bo r rowing ,  which  o c c u r r e d  under  

t h e  p o r t f o l i o  less  a 1.25 p e r c e n t  s p r e a d  scenar io9  was  avo ided .  The m a r k e t  va lue  

of  surp lus  a t  t he  end  of  the  p r o j e c t i o n  p e r i o d  d r o p p e d  f rom $118,000 under  the  

b o r r o w i n g  a s s u m p t i o n  to  $107,000 under  the  s e l l i n g - a s s e t s  a s sumpt ion .  When we  

w e r e  f o r c e d  to  sel l  a s s e t s ,  c ap i t a l  losses  o c c u r r e d  which  e x c e e d e d  the  bo r rowing  

c o s t s  i nvo lved  under  our  s t a n d a r d  b o r r o w i n g  a s s u m p t i o n .  

In m y  e x p e r i e n c e ,  t h e s e  s u m m a r i e s  a re  q u i t e  he lpfu l ;  h o w e v e r ,  when  i t  c o m e s  to  

p r e s e n t i n g  r e su l t s ,  g r aph ic s  a re  v e r y  e f f e c t i v e .  B e f o r e  looking a t  s o m e  graphs~ 

l e t  me  exp la in  t h a t  I wil l  be  d iscuss ing  s o m e  conc lus ions  t ha t  might  be  d rawn  

f r o m  t h e m ,  bu t  t h e s e  conc lus ions  m a y  no t  b e  v i ab l e  in a r ea l  s i tua t ion .  I 'm going 

to  d raw t h e s e  conc lus ions  fo r  i l l u s t r a t i v e  pu rposes .  One  w e a k n e s s  is t h a t  we  

have  s i m p l i f i e d  t he  g raphs  b y  looking a t  only  our c y c l i c a l - u p - Z  p e r c e n t  s c e n a r i o .  

In r ea l  l i fe ,  y o u  p r o b a b l y  wouldn ' t  want  to  look  a t  r e s u l t s  f r o m  ju s t  one scena r io .  

You 'd  wan t  to  look  a t  s o m e  dec l in ing  i n t e r e s t - r a t e  s c e n a r i o  r e s u l t s  also. 

Wi th  t h o s e  c a u t i o n s  in mind, l e t ' s  look at  a s e t  of  f ive  graphs .  The  f i r s t  t h r e e  

i l l u s t r a t e  r e s u l t s  b a s e d  on the  v a r i a t i o n s  in 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  we  looked  
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at  in Exhibit  4.C.4.  In Graph 4-Z the in - fo rce  business at the end of the t w e n t y -  

yea r  p ro jec t ion  per iod for  the  four  i n t e r e s t - c r e d i t i n g  s t r a t eg i e s  t e s t e d  is shown. 

The s tandard  s t r a t e g y  fo l lowed the por t fo l io  less 1.Z5 percent~ but  never  got  

more  than 1 pe rcen t  away  f rom the compe t i t i on  ra te .  Next ,  the re  are the  two 

por t fo l io  s t r a t eg i e s  por t fo l io  less a 1.Z5 p e r c e n t  and por t fo l io  less a .'/5 

pe rcen t .  Final ly the re  is the  compe t i t i on  s t r a t e g y  tha t  mainta ins  the  c red i t ed  

r a t e  at the compe t i t i on  ra te .  The compe t i t i on  s t r a t e g y  mainta ins  Zl pe r cen t  

plus of the  in - fo rce  business over  the  scenar io .  The major  point  is tha t  under the 

cyc l ica l -up  scenario~ which is def ined  as a reasonable  one for Mismatch  Life,  the 

business rea l ly  rolls o f f  the  books under the  por t fo l io  credi t ing  s t ra teg ies .  

I l lus t r a t ed  in Graph 4-3 are  the resul t s  of the  compe t i t i on  r a t e  less the c red i t ed  

r a t e  under the  various credi t ing s t r a t eg ie s .  The fo rmula  for  addit ional  lapses is 

based  on this d i f f e r ence  b e t w e e n  the compe t i t i on  r a t e  and c red i t ed  ra te .  To the 

e x t e n t  this d i f f e r e n c e  b e c o m e s  large,  a large amount  of addit ional  wi thdrawals  

occur .  The compe t i t i on  credi t ing s t r a t e g y  is not  shown on the graph because  it 

bas ica l ly  fol lows the zero  line s t ra ight  across  s ince the  c red i t ed  r a t e  never  

s t r ays  f rom the compe t i t i on  ra te .  Under  the s tandard  credi t ing  s t r a t e g y  the 

d i f f e r ence  moves  to the  I p e r cen t  threshold  line and s tays  there .  The c red i t ed  

r a t e  bumps along at  1 p e r cen t  less than the compe t i t i on  ra te .  The por t fo l io  

s t r a t eg i e s  are  ce r ta in ly  the  most  in te res t ing .  The por t fo l io  less 1.Z5 p e r c e n t  

gene ra t e s  a 4.5 pe r cen t -5  p e r c e n t  d i f f e r ence  b e t w e e n  the compe t i t i on  r a t e  and 

the c red i t ed  ra tes .  With tha t  large a d i f f e r ence ,  s ignif icant  addit ional  

wi thdrawals  occur;  tha t  is~ the business blows of f  the books. 
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In Graph 4-4 the portfolio rate less the credited rate, or the traditional interest 

spread, is illustrated. This graph would be rather boring for the portfolio 

strategies. They are not shown, but would be straight lines across at the spread 

amounts. The interesting strategies are the standard strategy, which never 

allows us to be more than 1 percent away from the competition, and the 

competition strategy, where we follow the competition rate. The zero line is in 

the middle of the graph. Under the standard interest-crediting strategy there 

are times of negative spread; however, overall there seems to be a few more 

positive spreads than negatives, so it appears that overall there may be a 

positive interest spread. The follow-the-competition strategy, on the other 

hand, doesn't look so good. It follows along below the line and is probably going 

to be in a loss situation overall. 

The nex t  two graphs  dep ic t  some  va r i a t i ons  in i n v e s t m e n t  s t r a t e g y .  Two 

h y p o t h e t i c a l  i n v e s t m e n t  s t r a t e g i e s  were  chosen  - -  a longer  and a sho r t e r .  The 

s t a n d a r d  s t r a t e g y  r e su l t s  a re  also shown for  compar i son  purposes .  The t h r e e  

i n v e s t m e n t  s t r a t e g i e s  a re  shown in Tab le  4-9. The s t a n d a r d  s t r a t e g y  has an 

a v e r a g e  m a t u r i t y ,  no t  a v e r a g e  dura t ion ,  of  9.1 p e r c e n t .  I t  has an in i t i a l  y i e ld  

based  on today ' s  y ie ld  curve  of  1Z p e r c e n t .  The  longer  s t r a t e g y  has an a v e r a g e  

m a t u r i t y  of  over  s e v e n t e e n  y e a r s  - -  a s i g n i f i c a n t  l eng then ing .  In addi t ion ,  the  

in i t i a l  y i e ld  i n c r e a s e d  to  1Z.5 p e r c e n t  fo r  t he  longer  s t r a t e g y .  Two d i f f e r e n t  

i n t e r e s t  sp reads  were  t e s t e d  on the  longer  s t r a t e g y .  The 1.75 p e r c e n t  sp read  

a s sumes  t h a t  we c r ed i t  t he  s a m e  10.75 p e r c e n t  t h a t  was c r e d i t e d  under  the  

s t a n d a r d  s t r a t e g y .  The p o r t f o l i o  was l e n g t h e n e d  and the  sp read  widened.  The 

second  sp read  was t h e  1.Z5 p e r c e n t  t h a t  was used  in t h e  s t a n d a r d  a s sumpt ion .  

With  the  1.Z5 p e r c e n t  spread ,  t he  in i t ia l  c r e d i t e d  r a t e  is l l . Z 5  p e r c e n t .  In this  

case ,  we passed  an add i t i ona l  .5 p e r c e n t  on to t he  po l i cyho lde r .  The a v e r a g e  
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TABLE 4-9 

VARIOUS INVESTMENT STRATEGIES 

Standa rd  Longe r  Shor t e r  

90-Day Z. 0% Z. 0% Z. 0% 

3-Year I0.0 -- 5Z. 0 

10-Year 88.0 Z3.0 46.0 

Z0-Year --- 75.0 --~ 

A verage  

M a t u r i t y  9.  I 17.3 6 .1  

Ini t ia l  

Yield IZ. 0 IZ.  5 11.5  
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m a t u r i t y  sho r t ens  up f r o m  over  nine  y e a r s  on the  s t a n d a r d  s t r a t e g y  to  about  six 

y e a r s  on the  s h o r t e r  s t r a t e g y .  The in i t i a l  y i e ld  r a t e  drops to  l l . 5  p e r c e n t .  For  

the  s h o r t e r  s t r a t e g y ,  the  sp read  was r e d u c e d  to  .75 p e r c e n t  so t h a t  the  in i t ia l  

c r e d i t e d  r a t e  is 10.75 p e r c e n t .  In t e s t i n g  c o m b i n a t i o n s  of c r ed i t i ng  s t r a t e g i e s  

and  spreads ,  one needs  to  be c a r e f u l  to  use  a r e a l i s t i c  sp read  for  sho r t e r  

i n v e s t m e n t  s t r a t e g i e s .  You n e e d  to have  a r e a s o n a b l e  c r e d i t e d  r a t e .  I f  you  

a s sume  t h a t  you can  ge t  the  s a m e  sp read  and go sho r t e r ,  you ' r e  going to  c o m e  

out  w i th  t he  r e su l t  t h a t  you  w a n t  to  be s h o r t e r .  

In Graph  4-5 t he  m a r k e t  surplus  as i t  e m e r g e s  over  the  t w e n t y - y e a r  t i m e  per iod  

is d i sp layed .  If  you  look a t  t he  longer  s t r a t e g y  l ine,  you  will see much  wider  

v a r i a t i o n s  and i t  appears  t h a t  the  b o t t o m  po in t  on this  c y c l e  is a t  l e a s t  as f a r  

be low the  ze ro  l ine as t h e  high po in t  is above  the  ze ro  l ine.  It appears  t h a t  as i t  

cyc l e s  in to  the  f u t u r e ,  t h e r e  m a y  in f a c t  be a loss under  the  longer  i n v e s t m e n t  

s t r a t e g y .  The o t h e r  two  s t r a t e g i e s ,  s t a n d a r d  and s h o r t e r ,  t end  to not  wave  as 

m u c h  as the  longer  s t r a t e g y .  They  t e n d  to have  s h o r t e r  va r i a t i ons  b e t w e e n  peaks  

and va l leys .  The s h o r t e r  s t r a t e g y  ends up on top at  t he  end,  ma in ly  b e c a u s e  of 

t he  p a r t i c u l a r  s c e n a r i o  be ing  t e s t e d .  Since i t  is an upward  scenar io ,  unde r  the  

s h o r t e r  s t r a t e g y  we ' re  able  to ad jus t  to  a h igher  c r e d i t e d  r a t e ;  thus ,  i t  comes  out  

a winner .  Keep  in mind t h a t  under  a d e c r e a s i n g  scena r io ,  longer  i n v e s t m e n t s  

would ensure  today ' s  h igh -y i e ld  r a t e s ,  c r e a t i n g  a b e t t e r  r e su l t  for  the  longer  

s t r a t e g y .  You n e e d  to be c a r e f u l  in i n t e r p r e t i n g  r e su l t s  of only  one scenar io .  

A n o t h e r  way  of  m e a s u r i n g  the  r e su l t s  f rom var ious  i n v e s t m e n t  s t r a t e g i e s  is to  

look a t  the  p r e sen t  va lue  of book p ro f i t s  g e n e r a t e d  under  the  var ious  s t r a t e g i e s .  

This  is wha t  is shown in Graph  4-6. A leve l  IZ p e r c e n t  d i scoun t  r a t e  was used  in 

c a l c u l a t i n g  the  p r e s e n t  value.  The s t a n d a r d  s t r a t e g y  p roduces  $1.36. The longer  
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s t r a t eg i e s ,  whe ther  we go with the 1.75 p e r c e n t  or the 1.Z5 p e r c e n t  spread,  end 

u p  i n  a loss posi t ion.  

As you can see,  the  p re sen ta t ion  and i n t e r p r e t a t i o n  of resul ts  are two of the 

b igges t  chal lenges in comple t ing  cash f low pro jec t ions .  

MR. MICHAEL TUOHY: A big danger you have to wa tch  out for is becoming 

swamped  in paper .  We'll r e tu rn  to tha t  la ter ,  I will conclude the p resen ta t ion  

wi th  some fur ther  thoughts  on the role of the va lua t ion  ac tuary .  

This whole exerc i se  of  cash f low pro jec t ions  and determining sui table  rese rves  is 

a t e s t  of coopera t ion  b e t w e e n  the chief  execu t ive  of a l i fe  company and his 

senior  ac tuar ia l ,  i nves tmen t  and sales  personnel .  It is wor th  spending t ime 

taking the nonac tuar ia l  people  through the sor t  of numbers  Mr. Car t  has jus t  

i l lus t ra ted .  The graphics  Mr. Car t  used are very  helpful  in this p resen ta t ion .  It 

is ve ry  impor tan t  for  all members  of senior  managemen t  to have an 

unders tanding of  the  impl icat ions  of a pa r t i cu la r  inves tmen t  pol icy or a 

pa r t i cu la r  i n t e r e s t - c r ed i t i ng  s t r a t egy .  If the a c t u a r y  can communica t e  this to 

his col leagues ,  then he has solved 75 pe r cen t  of the  problem of being a valuat ion 

ac tua ry .  

If the valuat ion ac tuary ' s  eventua l  responsibi l i t ies  are similar to those cur ren t ly  

proposed,  he will e f f e c t i v e l y  have a ve to  on inves tmen t  s t r a t e g y  and on new 

produc ts ,  as ce r t a in  i nves tmen t  s t r a t e g i e s  and cer ta in  new products  could 

n e c e s s i t a t e  the  es tab l i shment  of huge r e se rves  beyond the scope of the 

company 's  capi ta l  and surplus. Iucident ly ,  it is essent ia l  that  the reserving 

impl icat ions  of any inves tmen t  s t r a t e g y  or new produc t  are inves t iga ted  prior to 
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being  i m p l e m e n t e d  r a t h e r  t h a n  at  e a c h  y e a r  end. It  could be ve ry  e m b a r r a s s i n g  

if  a new p r o d u c t  was  i n t r o d u c e d  in June ,  sa les  were  ve ry  success fu l ,  and then  a t  

t he  end  of  the  y e a r  the  v a l u a t i o n  a c t u a r y  had  to e s t ab l i sh  such l a rge  r e se rve s  as 

to  cause  t he  c o m p a n y  to be s t a t u t o r i l y  inso lven t .  

We mus t  r e c o g n i z e  t h a t  t h e r e  will be s i t u a t i o n s  when  the  va lua t i on  a c t u a r y  sees  

a p rob lem in a s l igh t ly  d i f f e r e n t  l ight  f r o m  his co l l eagues .  C o m m u n i c a t i o n  wi th  

co l l eagues  m a y  be less t han  idea l ,  and  he may  c o m e  to the  end of a y e a r  and f ind  

t h a t  he has to es tab l i sh  s u b s t a n t i a l  r e s e r v e s  which  his co l l eagues  cons ider  t o t a l l y  

u n n e c e s s a r y .  What  does he do? I be l i eve  we have  to  look to  e i t he r  the  A c a d e m y  

or Soc i e ty  to give  t he  v a l u a t i o n  a c t u a r y  some  c o m f o r t .  

This p rob lem has  b e e n  add res sed  in the  U.K where  the  v a l u a t i o n  a c t u a r y  is 

r e f e r r e d  to as t h e  Appo in t ed  A c t u a r y .  The c o n c e p t  of  t he  Appo in t ed  A c t u a r y  

c a m e  in to  e f f e c t  in the  ea r ly  1970s a f t e r  the  U.K. ' s  equ iva l en t  of  the  SPDA 

debac le .  In t h a t  c o u n t r y  t he  p r o d u c t  was t h e  i n c o m e  bond.  The p r o d u c t  was  

v e r y  s imi la r  to the  SPDA and, as in this  c o u n t r y ,  c o m p a n i e s  f a i l ed  because  of 

i r r e spons ib le  i n v e s t m e n t s .  I n s t e a d  of  i nves t i ng  in m o r t g a g e  g u a r a n t e e  

compan ies ,  t h e y  i n v e s t e d  in r ea l  e s t a t e  d e v e l o p m e n t .  The  pos i t ion  of Appo in t ed  

A c t u a r y  was  i n t r o d u c e d  s h o r t l y  a f t e r  t h e s e  in so lvenc ie s  and was r e a d i l y  a c c e p t e d  

by the  indus t ry .  

Howeve r ,  t h e r e  is a big d i f f e r e n c e  b e t w e e n  the  U.K and the  U.S. in t h a t  

a c t u a r i e s  have  t r a d i t i o n a l l y  been  heav i l y  invo lved  in t he  i n v e s t m e n t  a rea .  The 

m a j o r i t y  of ch i e f  i n v e s t m e n t  o f f i c e r s  of t he  big l i fe  compan ie s  a re  ac tua r i e s .  

Even  wi th  th is  r e a d y  a c c e p t a n c e ,  t h e r e  have  b e e n  c o n f l i c t s  b e t w e e n  Appo in t ed  

A c t u a r i e s  and  the  r e s t  of  t he  l i fe  c o m p a n y  m a n a g e m e n t .  In t h e s e  c i r c u m s t a n c e s ,  
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t h e  a p p o i n t e d  a c t u a r y  m a y  a p p r o a c h  a s u b c o m m i t t e e  of  the  P r o f e s s i o n a l  

G u i d a n c e  C o m m i t t e e  of  t he  I n s t i t u t e  of  A c t u a r i e s  on a c o n f i d e n t i a l  bas is  to  

d i scuss  his p r o b l e m s .  If  t he  a c t u a r y  is be ing  unduly  c o n s e r v a t i v e ,  he  will r e c e i v e  

c o m f o r t  f r o m  t h e  s u b c o m m i t t e e  m e m b e r s  whi le  t h e y  w e a k e n  his basis .  H o w e v e r ,  

e v e n  if  t he  s u b c o m m i t t e e  a g r e e s  wi th  the  a c t u a r y ' s  opinion7 t he  a c t u a r y  is s t i l l  in 

dange r  o f  be ing  w i thou t  a job ,  a l though  he has  t h e  s a t i s f a c t i o n  o f  knowing  he  was  

p r o f e s s i o n a l l y  c o r r e c t .  

These  i n s t a n c e s  a re  v e r y  r a r e ,  and c o m p a n i e s  t r y  to  avoid  c o n f l i c t s  wi th  the i r  

a c t u a r i e s ,  as r e g u l a t o r s  do no t  look kindly upon  a c o m p a n y  t h a t  does  no t  t a k e  i t s  

a c t u a r y ' s  adv ice .  I wou ld  hope  t h a t  the  A c a d e m y  or t he  S o c i e t y  would  be  ab le  to  

e s t a b l i s h  s o m e t h i n g  s imi l a r  fo r  t h e  v a l u a t i o n  a c t u a r y  in this  coun t ry .  

H o p e f u l l y ,  as  a r e s u l t  of  b e t t e r  c o m m u n i c a t i o n  b e t w e e n  the  a c t u a r y  and his 

co l l e agues ,  c o m p a n i e s  will d e c i d e  to  adop t  a f o r m a l  s t a t e m e n t  of  i n v e s t m e n t  

s t r a t e g y  - -  no t  p u r e l y  to  f a c i l i t a t e  the  work  of  t he  v a l u a t i o n  a c t u a r y ,  bu t  as 

bas ic ,  good  bus iness  p r a c t i c e .  The s t a t e m e n t  n e e d  no t  b e  v e r y  spec i f i c ,  bu t  

should  inc lude  gu ide l ines  as to t y p e  of  a s s e t ,  q u a l i t y  of  a s s e t  and t e r m  of a s se t .  

S imi la r ly ,  an 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  should  b e  f o r m u l a t e d .  S i t t ing  down once  

a m o n t h  and squabb l ing  ove r  wha t  i n t e r e s t  r a t e  to c r e d i t  r e a l l y  is a w a s t e  of  

m a n a g e m e n t  t ime .  A s t r a t e g y  n e e d  no t  b e  s e t  in s tone ,  and should  be  r e v i e w e d  

p e r i o d i c a l l y ,  poss ib ly  e v e r y  six mon ths .  

S o m e  of  the  a s s u m p t i o n s  tha t  mus t  be  m a d e  to  c o m p l e t e  the  cash  f low 

p r o j e c t i o n s  a re  new  to  m o s t  a c t u a r i e s .  The A c a d e m y  or S o c i e t y  should p rov ide  

s o m e  gu idance  in s e t t i n g  a s s u m p t i o n s  on such  e l e m e n t s  as add i t iona l  w i t h d r a w a l  
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r a t e s  and i n t e r e s t  s c e n a r i o s .  In r e s p e c t  o f  t he  f o r m e r ,  c o m p a n i e s  should  i m p r o v e  

t he i r  m o n i t o r i n g  t e c h n i q u e s  so t h a t  in t he  longer  t e r m ,  t h e y  have  s o m e  

j u s t i f i c a t i o n  for  the  f o r m u l a s  used.  

The c o n c e p t  o f  cash  f low p r o j e c t i o n s  is u se fu l  no t  only in e s t ab l i sh ing  r e s e r v e s  

and t e s t i n g  t he  s o l v e n c y  of  the  c o m p a n y ,  bu t  a lso  in the  p r i c ing  a s p e c t  of  

d e v e l o p i n g  i n t e r e s t - s e n s i t i v e  p r o d u c t s .  S e n s i t i v i t y  

va r ious  f u t u r e  i n t e r e s t  s c e n a r i o s  and a s s u m p t i o n s .  

c a r r i e d  away .  It  migh t  s e e m  r e a s o n a b l e  to  t e s t  

t e s t s  should be  run using 

H o w e v e r ,  don ' t  g e t  t oo  

a new  p r o d u c t  using f ive  

i n v e s t m e n t  s c e n a r i o s ,  t h r e e  i n v e s t m e n t  s t r a t e g i e s ,  a coup le  of  c o m p e t i t i o n  r a t e  

f o r m u l a s ,  t h r e e  c r e d i t i n g  s t r a t e g i e s ,  t w o  f o r m u l a s  fo r  add i t iona l  w i t h d r a w a l s  and 

p e r h a p s  an a s s u m p t i o n  as to  f u t u r e  t a x a t i o n  t h a t  is d i f f e r e n t  f r o m  the  

c o n t i n u a n c e  of  c u r r e n t  law.  All  this  s e e m s  p r e t t y  r e a s o n a b l e ,  bu t  if y o u  t r y  to  

t e s t  all  t he  poss ib l e  c o m b i n a t i o n s  of  t he  a s s u m p t i o n s  j u s t  c i t ed ,  you  will  end up 

wi th  360 s e t s  of  ou tpu t .  

To m a k e  the  p r o j e c t  m a n a g e a b l e ,  t e s t  ind iv idua l  a s s u m p t i o n s  s e p a r a t e l y ,  t hen  

t e s t  t h o s e  a s s u m p t i o n s  hav ing  s i gn i f i c an t  ind iv idua l  i m p a c t s  in c o m b i n a t i o n s .  In 

any  e v e n t ,  t he  v o l u m e  of  r e s u l t s  f r om the  t e s t  will b e  q u i t e  s ign i f i can t ,  and then  

c o m e s  the  p r o b l e m  of  i n t e r p r e t a t i o n .  

Since the  p r o d u c t  can  be  t e s t e d  wi th  a s s u m p t i o n s  a b o u t  f u t u r e  i n v e s t m e n t  

s c e n a r i o s ,  f u t u r e  i n v e s t m e n t  s t r a t e g i e s  and so on,  t h e  p r o f i t  r e su l t s  will fa l l  on 

e i t h e r  s ide  of  t hose  d e r i v e d  f rom the  l eve l  i n t e r e s t  a s sump t i on .  A s e t  of  p r o f i t  

m e a s u r e s  can  b e  se t ,  b e l o w  which  it  is u n a c c e p t a b l e  fo r  the  r e s u l t s  to  fal l .  The  

runs  can  be  i n s p e c t e d  and the  i n v e s t m e n t  s t r a t e g i e s  and c r e d i t i n g  s t r a t e g i e s  t ha t  

c a u s e  t he  r e s u l t s  to  fa l l  b e l o w  this  t h r e s h o l d  can  b e  e l i m i n a t e d .  
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E x a m p l e s  of  some  th r e sho ld  p ro f i t  measu re s ,  inc lud ing  s o m e  t h a t  do not  apply  

for  a leve l  i n t e r e s t  s cena r io ,  are  t he  fo l lowing:  

0 

0 

0 

0 

O 

0 

0 

0 

Z P e r c e n t  A v e r a g e  Annual  P r o f i t  

T w e n t i e t h - Y e a r  Surplus ~-.Z P e r c e n t  R e s e r v e  

10 P e r c e n t  R e t u r n  on I n v e s t m e n t  

8 P e r c e n t  R e t u r n  on Equ i ty  

Z0 P e r c e n t  of  Issued Business I n - F o r c e  A f t e r  T w e n t y  Years  

M a r k e t  Value of  Asse t s  ~ 85 P e r c e n t  Book Value 

Annual  Earn ings  F l u c t u a t i o n  7 .5 P e r c e n t  R e s e r v e s  

Borrowing"7"  5 P e r c e n t  R e s e r v e s  

I n t e r e s t i n g l y ,  mos t  of  t he  publ i shed  l i t e r a t u r e  on s c e n a r i o  t e s t i n g  and cash  f low 

p r o j e c t i o n s  has  dea l t  wi th  SPDAs. Howeve r ,  t h e r e  is a s i gn i f i c an t  d i f f e r e n c e  

b e t w e e n  SPDA re su l t s  and un ive r sa l  l i fe  r e su l t s .  This is no t  too surpris ing,  as a 

y o u n g  b lock  of UL business  can e x p e c t  to r e c e i v e  s i g n i f i c a n t  f u tu r e  p r e m i u m s  

t h a t  are  not  ava i l ab le  to a b lock of  SPDA business .  

The ques t ion  was r a i sed  ea r l i e r  as to  w h e t h e r  all the  work involved  wi th  

p r o j e c t i n g  cash  f lows will r e su l t  in e s tab l i sh ing  r e se rve s  any  h igher  t han  the  ones 

a l r e a d y  held.  I be l i eve  t h a t  in m a n y  cases  the  ex i s t ing  r e s e r v e s  will be found  to 

be s u f f i c i e n t .  Howeve r ,  I th ink  mos t  peop le  would  ag ree  t h a t  for  a block of  

SPDA bus iness  m a t c h e d  by t h i r t y - y e a r  bonds~ i t  is p ruden t  to  hold an add i t iona l  

r e s e r v e  fo r  t he  C-3 r isk  over  and above  the  cash  s u r r e n d e r  va lue  of the  annui t i es .  

You have  to  dec ide  where  the  b r e a k  point  is for  ex i s t ing  r e se rve s  to be 

s u f f i c i e n t .  To f ind  this  b r eak  po in t ,  i t  is n e c e s s a r y  to go th rough  the  

c o m p l i c a t i o n s  of  cash  f low pro jec t ions .  
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I 'm hopefu l  t h a t  r e s e a r c h  will~ over  t i m e ,  r e d u c e  the  c o m p l e x i t y  of  the  

p r o c e d u r e s  and t h a t ,  for  those  compan ie s  wi th  s t rong  r e se rves ,  the  v a l u a t i o n  

p r a c t i c e s  m a y  be no more  onerous  t han  at  the  p r e sen t  t ime .  C o n s i d e r a b l y  more  

r e s e a r c h  is r equ i r ed  to ge t  to t h a t  s i t ua t i on .  

Mr. J a m e s  Geyer~ in his ea r l i e r  p r e s e n t a t i o n  at  this  symposium~ s t a t e d  t h a t  each  

ind iv idua l  p r o d u c t  l ine should  have  s u f f i c i e n t  r e s e r v e s  and t h a t  d e f i c i e n c i e s  in 

one p r o d u c t  l ine could  no t  be o f f s e t  aga ins t  s u f f i c i e n c i e s  in the  o the r .  One of his 

a r g u m e n t s  r e l a t e d  to the  p r a c t i c a l i t y  of  t e s t i n g  two  l ines t o g e t h e r .  The 

p r a c t i c a l i t y  issue aside,  I t a k e  issue w i th  th is  p roposa l  and sugges t  t h a t  the  

c o m p a n y  should  show s u f f i c i e n t  r e s e r v e s  in a g g r e g a t e .  For  e x a m p l e ,  d e f e r r e d  

and i m m e d i a t e  annu i t i e s  have  o f f s e t t i n g  risks.  If  one of  t h e s e  l ines was d e f i c i e n t  

and the  o the r  suf f ic ien t~  I be l i eve  some  o f f s e t t i n g  of  t he  two  is app rop r i a t e .  

This p r o c e d u r e  mus t  no t  be t a k e n  too  far~ as the  p r o d u c t  l ine wi th  the  

s u f f i c i e n c i e s  m a y  no t  be a good value  to t he  consumer~ and t h e r e f o r e  m a y  

d i sappea r  much  f a s t e r  t han  the  l ine showing d e f i c i e n c i e s .  

I d e f i n i t e l y  concur  wi th  Mr. Geyer ' s  po in t  t h a t  a r e s e r v e  is no t  s u f f i c i e n t  i f  

n e g a t i v e  s t a t u t o r y  ea rn ings  a re  p r o j e c t e d  in any  f u t u r e  yea r .  R e s e r v e  levels  

should  a lways  be such  t h a t  p r o j e c t e d  s t a t u t o r y  ea rn ings  a re  a t  l e a s t  zero.  

What  a re  m e a s u r e s  of s u f f i c i e n c y ?  The A c a d e m y  guide l ines  sugges t  t h a t  

r e s e rve s  are  s u f f i c i e n t  i f  t h e y  do no t  l ead  to l o n g - t e r m  m a r k e t  va lue  d e f i c i t s  

us ing r ea sonab l e  a s sumpt ions .  C l e a r l y  this  is a use fu l  measurernent~  but  as you  

saw in Mr. Ca r t ' s  p re sen ta t ion~  the  t w e n t y - y e a r  p r o j e c t i o n  was no t  s u f f i c i e n t l y  

long.  Resu l t s  were  s t i l l  bounc ing  a round  in the  t w e n t i e t h  yea r .  M i s m a t c h  L i f e  

would p robab ly  have  to p r o j e c t  i ts  r e su l t s  for  t h i r t y  or t h i r t y - f i v e  y e a r s  b e f o r e  
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the  marke t  surplus f igure would s e t t l e  down. But pro jec t ions  that  far into the 

fu ture  seem somewha t  unreal.  Can an i n t e r m e d i a t e - t e r m  pro jec t ion  produce  

meaningful  resul ts?  

If the fu tu re  in t e re s t  scenar ios  cont inue to osci l la te ,  marke t  surplus will vary  

s igni f icant ly  with the  peaks  and val leys of an i n t e r e s t - r a t e  c y c l e .  Perhaps 

scenar ios  allowing the in t e re s t  r a t e s  to f l u c t u a t e  for  a per iod and then f l a t t en  

out could produce  meaningful  i n t e r m e d i a t e  t e rm tes t s .  More resea rch  is 

requ i red  in this area.  

I n  the  t e s t s  discussed today,  nega t ive  cash flow was always handled by 

borrowing.  This is a s a t i s f a c t o r y  solut ion unless the borrowing becomes  too 

grea t .  Perhaps  some limit  should be p laced  on the a c c e p t a b l e  amount  of 

bor rowing in the pro jec t ion .  This is another  a rea  for  fu r ther  research.  

In closing, I would like to say tha t  I view the role of the valuat ion ac tua ry  as a 

big oppor tun i ty  for  the  profess ion.  It p resen t s  chal lenges in new and in te res t ing  

areas9 bu t  I be l i eve  we are well equipped to handle them. And as our exper t i se  

improves ,  this could lead to ac tuar ia l  oppor tuni t ies  outside the insurance 

industry.  The problem of matching asse ts  and l iabi l i t ies  is one facing all 

f inancial  ins t i tu t ions ,  not  jus t  insurauce companies .  We should eager ly  a c c e p t  

the  chal lenge this poses  us. 

FROM THE FLOOR: If we have $5,851 of needed  addit ional  in ternal ly  

des ignated  surplus,  should the opinion uot  s t a t e  tha t  this amount  should be  se t  

up? 
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MR. C A R R :  Al though  it  was  no t  s p e c i f i c a l l y  s t a t e d  in the  m a n a g e m e n t  r e p o r t ,  

i t  is my u n d e r s t a n d i n g  t h a t  t he  $5,851 wou ld  b e  s e t  up s e p a r a t e l y  in t he  s t a t u t o r y  

s t a t e m e n t .  

F R O M  THE F L O O R :  Will i t  b e  n e c e s s a r y  to  do all of  t he  v a l u a t i o n  work  b e t w e e n  

D e c e m b e r  31 and March  1? 

MR. C A R R :  B a s e d  on the  work  t h a t  Mr. Tuohy  and I h a v e  done,  I b e l i e v e  t h e r e  

will  b e  an e x t e n s i o n  for  this  p a r t  of  t he  opinion,  m a y b e  unt i l  m i d - y e a r .  It  is a lo t  

o f  work ,  a t  l e a s t  the  way  I env is ion  i t .  

MR.  T U O H Y :  I'm no t  t h a t  p e s s i m i s t i c .  If you  r e m e m b e r  the  f i r s t  t i m e  the  s t o c k  

c o m p a n i e s  t r i ed  to  do G A A P  earn ings ,  i t  t o o k  a long t ime ;  however~ now t h a t  

w o r k  is c o m p l e t e d  by  the  s e c o n d  w e e k  in J a n u a r y .  I a g r e e  t h a t  the  f i r s t  t i m e  

around,  i t ' s  going to  t a k e  an a w f u l  lo t  of  t i m e ,  b u t  I s u s p e c t  t h a t  once  y o u  ge t  a 

f e e l  fo r  t he  n u m b e r s ,  you ' l l  b e  g e t t i n g  i t  done by  M a r c h  1. 

F R O M  THE F L O O R :  In r e g a r d  to  t he  w i t h d r a w a l  a s s u m p t i o n ,  t he  M i s m a t c h  L i f e  

s t u d y  a s s u m e d  t h a t  a n y o n e  who w i t h d r e w  t o o k  a t o t a l  s u r r e n d e r .  Should you  be  

looking a t  p a r t i a l  s u r r e n d e r s  or n o n p a y m e n t  of  p r e m i u m s  s e p a r a t e l y ?  

MR.  C A R R :  I th ink t ha t  is s o m e t h i n g  you  should  look  at .  We did no t  for  

M i s m a t c h  Li fe ,  bu t  d e f i n i t e l y  y o u  should  look to  s e e  i f  y o u r  n u m b e r s  a re  going to  

b e  d i s t o r t e d  by  h e a v y  p a r t i a l  s u r r e n d e r s  or  pa id -ups .  
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FROM THE FLOOR:  If we have  to put  up wi th  this  add i t iona l  r e se rve ,  can  we 

d e d u c t  i t  for  t ax  purposes?  Are  we~ as an i ndus t ry ,  mak ing  any  e f f o r t  to ge t  i t  

d e d u c t i b l e ?  

MR. TUOHY: I am a f r a i d  I can ' t  answer  t h a t .  C l ea r l y ,  t h a t  would be des i rab le .  

FROM THE F L O O R :  Ernie  D. Spread  wen t  out  only  t w e n t y  y e a r s  in his 

p ro j ec t i ons .  Was this  long enough?  

MR. TUOHY: If you  look a t  the  ea rn ings  y e a r - b y - y e a r  or the  m a r k e t  surplus 

y e a r - b y - y e a r ,  i t 's  s t i l l  swinging a round  l a t e  in t h e  p ro jec t ion .  To s a t i s f y  the  

r equ i r emen t s9  Ern ie  should  have  gone out  f u r t h e r .  
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CASE S T U D Y  
M I S M A T C H  LIFE I N S U R A N C E  C O M P A N Y  

F I N A N C I A L  D A T A  SE C T ION - EXHIBIT 4 .C .1  

T U L A S  
T I L L I N G H A S T  U N I V E R S A L  I-P~E A N A L Y T I C  STUDY 

I N T E R E S T  T R E N D S  ANALYSIS  

Analys i s  o f  * I N D E X E D  AND N O N I N D E X E D *  P r o d u c t s  

T o t a l  N u m b e r  o f  I N D E X E D  A N D  N O N I N D E X E D  P r o d u c t s  in CIDB: 313 

Effec t ive  Dates  
4185 5185 6185 7185 8185 9185 10185 

Credited-Interest  Rates  

N u m b e r  of  P r o d u c t s  Ana lyzed :  (1) ZZ3 Z33 Z44 Z54 Z74 Z79 Z87 

Highs:  1 3 . 0 0 %  1 3 . 0 0 %  1 3 . 0 0 %  1 2 . 5 0 %  1 2 . 5 0 %  1 2 . 5 0 %  1 2 . 5 0 %  
Lows:  8 . 0 7  7 . 7 1  6 . 9 8  6 . 9 0  6 . 9 0  7 . 0 7  7 . 0 6  

Means :  10 .91  10 .88  10 .86  10 .68  10.6Z 10 .58  10 .53  
Medians :  11 .00  1 1 . 0 0  1 1 . 0 0  1 1 . 0 0  1 0 . 7 0  1 0 . 6 0  1 0 . 5 0  

R e f e r e n c e  Interest Rates (Weekly Averages) 
9 0 - D a y  T-Bil l  (Z) 8 . 1 8 %  7 . 8 7 %  7 . 0 3 %  7 . 0 0 %  7 . Z 3 %  7 . 1 Z %  7 . 0 7 %  
1 - Y e a r  Treas .  (3) 9 . 5 4  8 .9Z  7 . 8 0  7 . 6 6  8 . 1 4  8 . 0 4  7 . 9 6  
5 - Y e a r T r e a s .  (3) 11 .33  10 .85  9 . 4 5  9 . 5 3  10 .01  9 . 7 6  9 . 7 1  

Z0 -Yea r  T r e a s .  (3) l l . 9 Z  l l . 6 Z  1 0 . 4 6  10 .53  10 .93  10 .71  1 0 . 7 5  

C o r p o r a t e s  
(Moody 's  S e a s o n e d  AAA) 1Z.44 1Z. 15 10 .93  10 .91  11 .Z1 1 0 . 9 4  11 .07  

Ch; ,nges  F r o m  P r e v i o u s  P e r i o d  

N u m b e r  of  P r o d u c t s  Ana lyzed :  (1) Z08 ZZ0 ZZ4 Z41 Z50 Z71 Z69 

Decreases  
Number: 37 Z9 Z5 83 48 31 41 

Highs: I. 13% 1.00% I. 13% Z. 50% 1.Z5% 1.00% 1.50% 
Lows: .18 .0Z .I0 .03 .13 .0Z .06 

Means :  .49 .4Z .49  .59  .45  .37  .43 
Medians :  .50  .41 .50  .50  .50  .Z5 .40  

Inc reases  
N u m b e r :  Z4 8 5 11 7 11 14 

Highs:  Z. 00% . 5 0 %  1 . 0 0 %  1 . 0 0 %  .50% .50% 1.00~'o 
Lows:  .08 .05  .13 .03  .03 .04  .03  

Means :  .59 .Z7 .38 .44  .Z5 .Z4 .33 
Medians :  .50  .Z0 .Z5 .37 .Z3 .13 .Z5 

P r o d u c t s  a n a l y z e d  a re  t hose  which  have  s u f f i c i e n t  i n f o r m a t i o n  ava i l ab le .  T h e r e f o r e ,  in o rde r  to  
b e  i n c l u d e d  in t h e  "changes"  s e c t i o n ,  i n f o r m a t i o n  mus t  h a v e  b e e n  a v a i l a b l e  in b o t h  t he  c u r r e n t  and 
the  i m m e d i a t e  pr ior  per iod .  
Q u o t e d  a t  bank  d i scoun t  r a t e  as of  the  f i r s t  F r i d a y  of  e a c h  month .  
Yie lds  on a c t i v e l y - t r a d e d  issues  a d j u s t e d  to  c o n s t a n t  m a t u r i t i e s  e f f e c t i v e  as of  the  f i r s t  F r i d a y  of  
e a c h  mon th .  
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I. 

CASE STUDY (CONTINUED) 
FINANCIAL DATA SECTION - EXWrRrr 4.C.Z 

TULAS 
TILLrlqGHAST UNIVERSAL LF~'E ANALYTIC STUDY 

NEWSLETTER 
OCTOBER,  1985 

In te res t  R a t e  Trends 

C r e d i t e d - i n t e r e s t  r a t e s  have shown a s tead i ly  declining pa t t e rn  since 

May, 1985. Over  the  las t  six months,  the re  have been  Z57 dec reases  in the 

c r ed i t ed  r a t e  and only 56 increases .  Over  this same t ime period, the  

r e f e r e n c e  i n t e r e s t  r a tes  t r a cked  by TULAS have remained  re la t ive ly  

s table .  It would appear  insurers are beginning to recoup some of the 

i n t e r e s t  margins which have been  s e v e r e l y  t e s t e d  over  the pas t  year .  

H. In t e re s t  R a t e  Analysis Technique 

As r e p o r t e d  in las t  month's  TULAS News le t t e r ,  the  D e c e m b e r  edit ion of 

TULAS will i ncorpora te  some new analy t ic  techniques.  One such technique 

is descr ibed  in the fol lowing paragraphs.  

As funds come in-house,  an insurer  will inves t  in various ins t ruments  of 

varying durat ion.  Unless each i nves tmen t  dollar is ea rmarked  to the  

spec i f ic  p remium dollars which gave r ise  to it ,  the  company will have a 

pool of inves ted  funds which include differ ing ins t ruments  each with i ts  

own durat ion to m a t u r i t y  and yield avai lable  for  a l locat ion to the 

pol icyholders  by way of the  c r e d i t e d - i n t e r e s t  ra te .  
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EXHIBIT 4.C.Z 
(Continued) 

One me thod  of gaining some insight into the  po ten t ia l  yield conta ined  

within the pool of inves tments  is to analyze  a moving average  of yields 

available in the inves tmen t  env i ronment  over  a s t a t e d  number  of months.  

For example,  a Z4-month moving ave rage  of 5-Year  Treasur ies  as of 

January  l ,  1985 would be the  average  yield of the  monthly  re turns  on this 

ins t rument  be t w e e n  Februa ry  l, 1983 and Janua ry  I, 1985. The 

corresponding average  as of Februa ry  l ,  1985 would include the monthly  

yields f rom March l ,  1983 to Feb rua ry  l ,  1985. 

The Z4-month and 60-month moving averages for the 5-Year and Z0-Year 

Treasuries and AAA Moody's Corporate Bonds are shown in the following 

table, along with the single month yield rate. 

1/1/85 

z/1/85 

3/1/85 

4/1/85 

511185 
6/1/85 

711185 

8/1185 

911185 

1011/85 

5 - Y e a r  Treasur ie s  
M o ~ e s  
Z0-Year  Treasur ie s  AAA Bonds 

1 Mo. 2.4 60 1 Mo. Z4 60 1 Mo. 2.4 

11.47% 

11.05 

11.80 

11.65 

11.14 

9.67 

9.76 

10.26 

I0.00 

9.95 

11.92% 1Z.78% 1Z.15% 1Z.33% 1Z.8Z% 1Z.58% 1Z.80% 

11.93 1Z.78 11.63 1Z.33 1Z.8Z 1Z.Z0 1Z.78 

IZ.OI IZ.74 IZ.4Z IZ.39 IZ.81 IZ.86 IZ.8Z 

IZ.O5 IZ.71 IZ.Z8 1Z.44 IZ.80 IZ.83 1Z.85 

IZ.IO IZ.?l 11.96 1Z.50 IZ.8Z IZ.SZ IZ.89 

IZ.O5 IZ.71 10.73 IZ.47 IZ.8Z II.Z3 IZ.85 

IZ.O0 IZ.71 10.81 IZ.43 IZ.83 II.ZI IZ.81 

II.gZ IZ.71 11.Z3 1Z.38 IZ.83 11.5Z 1Z.74 

11.83 1Z.68 11.00 IZ.3Z IZ.8Z II.Z4 IZ.68 

11.?? IZ.64 11.04 IZ.Z9 IZ.80 11.38 IZ.63 

60 

13.39% 

13.40 

13.39 

13.38 

13.40 

13.40 

13.40 

13.40 

13.38 

13.36 
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EXHIBIT 4.C.Z 
(Continued) 

These  moving  a v e r a g e s  i n h e r e n t l y  a s sume  t h a t  t h e  t o t a l  dol lar  a m o u n t  

i n v e s t e d  in the  i n s t r u m e n t  is the  s a m e  for  each  month .  If a p roduc t  has 

e x p e r i e n c e d  r ap id ly  i nc r ea s ing  sa les  over  r e c e n t  mon ths ,  the  lower  y ie lds  

ava i l ab le  over  pas t  mon ths  will p l ay  a more  p r o m i n e n t  ro le  in the  ave r ag e  

y ie ld  of  t h e  poo led  funds.  

As is ev iden t  f r o m  the  p r eced ing  t ab le ,  t he  moving  ave rages  are  of  a 

g r e a t e r  m a g n i t u d e  and of  a more  s t ab l e  n a t u r e  t h a n  the  y ie lds  ava i l ab le  for  

the  indiv idual  months .  The d i f f e r e n c e s  have  b e c o m e  mos t  d r a m a t i c  as 

c u r r e n t  i n v e s t m e n t  y ie lds  have  dec l ined .  Meanwhi le ,  t he  moving  a v e r a g e s  

s t i l l  c o n t a i n  the  h igher  y ie lds  ava i l ab le  in pr ior  years .  This compar i son  

m a y  help shed  some  l ight  on how some  insure r s  are  able  to c red i t  s e e m i n g l y  

high i n t e r e s t  r a t e s .  

The y ie lds  r e p o r t e d  he re  are  e f f e c t i v e  annua l  r a t e s  as opposed to the  

nomina l  a n n u a l i z e d  r a t e s  r e p o r t e d  in t he  TULAS and F e d e r a l  R e s e r v e  

Pub l i ca t i ons .  Most  un iversa l  l i fe  p roduc t s '  c r e d i t e d - i n t e r e s t  r a t e s  a re  

q u o t e d  as e f f e c t i v e  annua l  r a t e s .  To c o m p a r e  un iversa l  l i fe  c red i t s  to  

p o t e n t i a l  y ie lds  for  the  p reced ing  t ab le ,  we have  c o n v e r t e d  the  F e d e r a l  

R e s e r v e  number s  f r o m  the  coupon equ iva l en t  y ie ld  or nomina l  y ie ld  to 

e f f e c t i v e  y ie ld .  Nomina l  is a more  c o n s e r v a t i v e  measu re .  For  example ,  a 

10% coupon equ iva l en t  y ie ld  ( tha t  is, a nomina l  r a t e  of  10 pe rcen t )  has an 

e f f e c t i v e  y i e ld  of  10.Z5 p e r c e n t .  
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EXHIBIT 4.C.Z 
(Continued) 

rrL S impl i f i ed  I n t e r e s t  R a t e  Survey  

We have  r e c e i v e d  seve ra l  r eques t s  e n c o u r a g i n g  us to t ake  s teps  to provide  

i n t e r e s t  i n f o r m a t i o n  ea r l i e r  e a c h  mon th .  Our f i r s t  s tep  towards  the  

so lu t ion  is to  beg in  an e x p e r i m e n t  wi th  you,  our  TULAS subscr ibers .  If the  

e x p e r i m e n t  is succes s fu l ,  we i n t e n d  to b r a n c h  out  to  all compan ie s  in our 

c r e d i t e d - i n t e r e s t  r a t e  d a t a  base .  We have  p u r c h a s e d  the  use of a 

s o p h i s t i c a t e d  t e l e p h o n e  m e s s a g e  se rv ice .  The s e rv i ce  a l lows you  to cal l  

to l l  f r e e  (at your  conven ience)  and l e a v e  us the  p e r t i n e n t  i n f o r m a t i o n  via  a 

r eco rd ing .  Each  mon th ,  we r eques t  you  dial  an 800 n u m b e r  and l eave  your  

company ' s  i n t e r e s t  r a t e  i n f o r m a t i o n .  

I t  is a n t i c i p a t e d  t h a t  this  s e rv ice  will e x p e d i t e  the  pub l i ca t i on  p rocess  so 

t h a t  t h e  TULAS will  be in your  hands  sooner .  P l ea se  use i t  and te l l  us w h a t  

you  think;  se rv ing  your  needs  is our p r i m e  goal .  Ful l  de t a i l s  of this  s e rv ice  

will  be s en t  to you  soon under  s e p a r a t e  cover .  

IV. Upda te s ,  C o r r e c t i o n s  and Addi t ions  

The fo l lowing  subscr ibers  have  p rov ided  TULAS wi th  add i t iona l  and 

u p d a t e d  p r o d u c t  i n f o r m a t i o n  this  m o n t h  which  has been  i n c o r p o r a t e d  in 

Sec t ions  B and D: 

A l e x a n d e r  H a m i l t o n  

M i d w e s t e r n  U n i t e d  

T rave l e r s  

I r r e s i s t i b l e  L i f e  

I r r e s i s t i b l e  New L i f e  

I r r e s i s t i b l e  New L i f e  II 

E x t r a L i f e  

Supe r f l ex  

ULXP (Execu t ive  UL Plus) 
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EXHIBIT 4.C.2 
(Continued) 

The source  in format ion  for  USAAs UL produc t  was incor rec t .  The product  

c r e d i t e d  l l . Z  p e r cen t  in February~ 1985 ins tead  of 11.5 pe rcen t .  All the 

p ro jec t ions  in Sect ions B and D now r e f l e c t  the  c o r r e c t e d  informat ion.  

The in format ion  con ta ined  herein  is a compila t ion of 
in fo rmat ion  and da ta  which has been  published e lsewhere  or 
which has been  made avai lable  to Tillinghast,  Nelson & Warren, 
Inc. for  inclusion in this issue. Tillinghast makes  no 
r ep re sen t a t i on  regarding the a c c u r a c y  of the informat ion  
conta ined  herein and assumes  no responsibi l i ty  for  any 
er roneous  informat ion .  In the event  any erroneous in format ion  
is discovered9 p lease  no t i fy  Till inghast in wri t ing at  3900 North  
Causeway  Boulevard,  Suite 1470, Meta i r ie ,  Louisiana 7000Z° 
Till inghast is an ac tuar ia l  consult ing f irm which is not  engaged 
in the business of selling insurance,  and nothing conta ined in 
this volume should be  cons t rued  as a pos i t ive  or nega t ive  
r e c o m m e n d a t i o n  regarding any insurance policy or as a 
r ep r e sen t a t i o n  tha t  any pol icy  has been  approved  for  use in any 
par t i cu la r  s t a t e .  

Copyr ight  1985 Tillinghas% Nelson & Warren~ Inc. 
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CASE STUDY (CONTINUED) 
FINANCIAL DATA SECTION 

EXHIBIT 4.C.3 

Reasonable  Scenarios  
Level  
Cycl ica l  Up Z.0% 
Slow Up and Level  
Slow Down and Level  
Cycl ica l  Down 

Plml-qible Scenar ios  
Cycl ica l  Up Z.5% 
Fas t  Up and Level  
F u r t h e r  Up and Level  
Fas t  Down and Level  
Cyc le  About  11%-A 
Cycle  About  11%-B 

MISMATCH LIFE INSURANCE COMPANY 
SUMMARY OF RESULTS 

Standard  Assumpt ions  

Market  Surplus 
@ 12% % In-Force  Yr. Z0 3 Ra t io  o f  

P r e s e n t  Value Prof i t  End of % of MV/BV 4 
of Bk. Prof i t s  1 Margin Z Z0 Years  $ Rese rve  Min. Max. 

$3.13 7.85% Z1.07% $Z17,096 Z�.72% 100% 100% 
.90 Z.35 16.88 83,679 6.31 90 103 

1.39 3 .59  18.40 176,749 10.Z7 90 103 
3.Z7 8 .19  Z1.06 167,595 40 .60  100 110 
3 .14  7 .87 Z0.96 16Z,80Z 36.59 99 l l Z  

(.16) (.43) 16.80 (4,493) (.Z7) 87 104 
• 49 1.Z6 18.87 1Z3,936 5.33 83 104 

(.60) (1.58) 18.76 (5,159) (.13) 78 104 
3.47 8 .70  Z0.98 165,740 48.Z6 100 1Z0 

• 96 Z.48 18.01 1Z7,Z81 18.7Z 80 119 
1.77 4 .48  18.90 (18,736)  (3 .11)  85 1Z5 

Maximum Borrowing 
Year Amoun t  

N 

m 

I 
t ~  

I 

, 

Z. 
3. 
4. 

P resen t  va lue  of s t a t u t o r y  book prof i t s  a f t e r  provis ion for f ede ra l  i ncome  tax wi th  a 1Z% discount  ra te ,  
P resen t  value of s t a t u t o r y  book prof i t s  divided by p r e sen t  value of p remiums ,  wi th  both  values d i scounted  at 1Z%. 
Surplus based on assets  va lued at the i r  m a r k e t  value.  
Ra t io  of t he  marke t  value of assets  to the  book value of assets ,  



CASE STUDY (CONTINUED) 
FINANCIAL DATA SECTION 

EXHIBIT 4.C.4 

S t a ~ d  

Variations in Interest  
Cred i t ing  S t r a t egy  

oo 

' Por t fo l io  less 1.Z5% Spread 
Por t fo l io  less .75% Spread 
Follow C o m p e t i t i o n  Ra te  

Var ia t ions  in 
I n v e s t m e n t  Strategy 

Longer ,  1.75% Spread 
Longer ,  1.25% Spread 
Shorter ,  .75% Spread 

Selling Assets  
CRather than  borrowing) 5 

MISMATCH LIFE INSURANCE COMPANY 
SUMMARY OF RESULTS-ADDITIONAL SENSITIVITY TESTS 

Cycl ica l  Up Z.0% Scenar io  

Marke t  S uuuu~lus 
@ 1Z% % In-Force  Yr. Z0 3 Ra t io  of  

P ro f i t  End of % of  MV/BV 4 
Margin z ZO Years $ Rese rve  Min. Max. 

P resen t  Value 
of Bk. Prof i t s  1 

• 90 Z.35 16.88 83,679 6 .31 90 103 

1.53 5 .16  3.Z7 l18,ZZ9 55.19 89 104 
1.36 4 .11  6.43 110,724 Z4.00 89 104 

(1.1Z) (Z.8Z) Z1.07 (86 ,003)  (4 .49)  90 103 

( .01)  ( .04)  16.87 (6Z,SZZ) (4 .74)  85 100 
( .09)  ( .ZZ) 16.94 (67,856)  (5 .08)  85 100 
1.36 3 .53  17.6Z 13Z,Z53 9 .39  93 104 

1.43 4.80 Z.83 I07,Z73 59.06 89 103 

Maximum Borrowing 
Year  Amoun t  

I0 59,991 
I0 49,445 

u m 

lo 
Z. 
3. 
4. 

Presen t  value of s t a t u t o r y  book prof i t s  a f t e r  provision for  federa l  i ncome  tax with a 1Z% discount  ra te .  
P resen t  value of s t a t u t o r y  book prof i t s  divided by p resen t  value of p remiums ,  wi th  bo th  values d i scoun ted  at  lZ%. 
Surplus based on assets  valued at  thei r  m a r k e t  value. 
Ra t io  of the  m a r k e t  value of assets  to the book value of assets .  



CASE S T U D Y  - SECTION ON S T A T E M E N T  O F  A C T U A R I A L  OPINION 

S T A T U T O R Y  A N N U A L  S T A T E M E N T  O F  

M I S M A T C H  LI~'E I N S U R A N C E  C O M P A N Y  

F O R  T H E  Y E A R  E N D E D  D E C E M B E R  31, 1987 

I, Ern ie  D. Spread ,  am Vice  P r e s i d e n t  and A c t u a r y  fo r  M i s m a t c h  L i f e  Insu rance  

C o m p a n y  in t he  s t a t e  of  Domic i l e ,  and am a m e m b e r  of  the  A m e r i c a n  A c a d e m y  

of  A c t u a r i e s  and m e e t  i t s  q u a l i f i c a t i o n s  to a c t  as V a l u a t i o n  A c t u a r y .  

I have  e x a m i n e d  the  a c t u a r i a l  a s s u m p t i o n s  and a c t u a r i a l  m e t h o d s  used  in 

d e t e r m i n i n g  p o l i c y  r e s e r v e s  and r e l a t e d  a c t u a r i a l  i t e m s ,  as l i s t ed  be low,  as 

shown in the  Annual  S t a t e m e n t  of  the  C o m p a n y ,  as  p r e p a r e d  for  f i l ing wi th  s t a t e  

r e g u l a t o r y  o f f i c i a l s ,  as o f  D e c e m b e r  31, 1987. 

(i) A g g r e g a t e  R e s e r v e  fo r  L i f e  P o l i c i e s  and C o n t r a c t s  
(Exhibi t  8) $109,300 

(ii) Aggregate Reserve for Accident and Health Policies 
(Exhibit 9) 

(iii) Ne t  D e f e r r e d  and U n c o l l e c t e d  P r e m i u m s  
(Page  Z, Line  17) 

(iv) P o l i c y  and C o n t r a c t  C l a i m s  - L i a b i l i t y  End of  
C u r r e n t  Y e a r  I n c u r r e d  b u t  U n r e p o r t e d  
(Exhibi t  11, P a r t  1, L ine  3) 0 

I have  c o n s i d e r e d  the  p rov i s ions  of  t he  C o m p a n y ' s  i n - f o r c e  po l i c i e s  and the  

r e l a t e d  a d m i n i s t r a t i v e  e x p e n s e s .  I h a v e  c o n s i d e r e d  any r e i n s u r a n c e  a g r e e m e n t s  

p e r t a i n i n g  to t h e  po l i c i e s ,  t h e  c h a r a c t e r i s t i c s  of  t he  C o m p a n y ' s  a s se t s ,  and t he  

i n v e s t m e n t  p o l i c y  a d o p t e d  by  the  C o m p a n y  as t h e y  migh t  a f f e c t  f u t u r e  i n su rance  

and i n v e s t m e n t  cash  f l o w s  under  t he  po l i c i e s  and i n v e s t e d  a s se t s .  My 
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CASE STUDY: STATEMENT OF ACTUARIAL OPINION 
(Coat~ed~ 

examina t ion  included such t e s t s  and ca lcula t ions  as I considered necessa ry  to  

form the opinion s t a t e d  below.  

The cash f low tes t s  were  conduc ted  on a going-concern  basis under consis tent  

se t s  of assumptions  with reasonable  margins for  adverse  deviat ions  for  cer ta in  

pa ths  of  fu ture  in t e re s t  ra tes .  Pa r t i cu la r  a t t en t i on  was given to those provisions 

and cha rac t e r i s t i c s  tha t  might cause  fu tu re  insurance and inves tmen t  cash f lows 

to  vary  with changes in the level  of  prevai l ing in t e r e s t  ra tes .  

In o ther  r e spec t s ,  my examina t ion  included such review of the  ac tuar ia l  

assumptions  and methods ,  as well as such t es t s  of the ac tuar ia l  calculat ions,  as I 

considered neces sa ry  under  the  c i rcumstances .  

In making my examinat ion ,  I have re l ied  upon listings and summar ies  of pol icies  

in - fo rce  and o ther  a s soc i a t ed  da ta  p repa red  by E. Z. Earnings, Control ler .  I 

re l ied  on the s t a t e d  inves tmen t  pol icy of the Company,  including listings and 

summar ies  of asse ts ,  as provided by Max M. Yield, Chief  Inves tmen t  Of f i ce r  of 

the Company.  I p e r f o r m e d  no ve r i f i ca t ion  as to the  a c c u r a c y  of these  data.  

In my opinion, as of  D e c e m b e r  31, 1987: 

1. The pol icy  r e se rves  and o ther  ac tuar ia l  i t ems  shown herein 

(i) are  compu ted  in acco rdance  with commordy a c c e p t e d  ac tuar ia l  

s tandards  cons i s ten t ly  appl ied and are fair ly  s t a t e d  in 

acco rdance  with sound ac tuar ia l  principles.  
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CASE STUDY: STATEMENT OF ACTUARIAL OPINION 
(Continued) 

(ii) 

(iii) 

(iv) 

(v) 

are based  on ac tuar ia l  assumpt ions  which produce  rese rves  at  

leas t  as g rea t  as those  cal led for  in any pol icy  or c o n t r a c t  

provision as to r e se rve  basis and me thod  and are in accordance  

with all o ther  pol icy  or c o n t r a c t  provisions.  

m e e t  the r equ i remen t s  of the insurance laws of the S ta te  of 

Domici le .  

are  compu ted  on the basis of assumpt ions  cons is ten t  with those 

used in comput ing the  corresponding i t ems  in the  Annual 

S t a t e m e n t  of the  Mismatch  Li fe  Insurance  Company  for  the  

yea r  ending D e c e m b e r  31, 1986. 

include provision for all ac tuar ia l  r e se rves  and r e l a t ed  ac tuar ia l  

s t a t e m e n t  i t ems  which ought  to be  es tabl ished.  

Z. The an t i c ipa ted  inves tmen t  cash flows arising f rom an a l locat ion  of asse t s  

equal  to r ese rves  and other  l iabil i t ies,  plus an t i c ipa t ed  considera t ions  to be  

r e c e i v e d  from the in - fo rce  pol icies  make appropr ia te  provision~ according 

to p re sen t ly  a c c e p t e d  ac tuar ia l  s tandards  of pract ice~ for  the an t i c ipa ted  

cash f lows requ i red  by con t r ac tua l  obl igat ions  and the r e l a t ed  expenses  of 

the  Company.  

This opinion is upda ted  annually as requi red  by s t a t u t e .  The impac t  of 

unan t i c ipa ted  events  subsequent  to the  da te  of  this opinion is beyond  the scope  

of this opinion. The cash flow por t ion  of this opinion should be v iewed 

recogniz ing tha t  the  Company 's  fu ture  expe r i ence  will not  exac t ly  follow all the  

assumpt ions  used in the cash flow pro jec t ions .  

Ernie D. Spread, M.A.A.A. 
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CASE STUDY: ACTUARIAL P ~ ' O R T  TO MANAGEMENT 

I, Ernie D. Spread~ am Vice Pres iden t  and Chief  Ac tua ry  for Mismatch Life 

Insurance Company.  This repor t  p resen ts  the ac tuar ia l  assumptions and methods  

employed,  the  scope of work, and a summary  of resul ts  of tes t s  pe r fo rmed  in 

connec t ion  with the s t a t e m e n t  of ac tuar ia l  opinion regarding the s t a t u t o r y  

annual s t a t e m e n t  of the  Mismatch  Life  Insurance Company for the  yea r  ended 

D e c e m b e r  31, 1987. 

Deta i ls  of the  calculat ions  are available for examinat ion.  

Ernie D. Spread, M.A.A.A. 

(Only a subrepor t  on universal  l i fe  is p re sen ted  here .  If 

Mismatch  Life had other  blocks of business, addit ional 

subrepor ts  would be made.  Also 9 the  resul ts  of the 

various blocks of business would be combined.  For 

example,  the  in ternal ly  des ignated  surplus required for 

universal  l i fe under  a given scenar io  might be o f f se t  by 

suf f ic ienc ies  in o ther  blocks of business under the same 
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CASE STUDY: ACTUARIAL REPORT TO MANAGEMENT 
(Continued) 

scenario. Also~ any comments on going-concern problems 

or continuance of stockholder dividends would be covered 

on a combined company basis. 

This repor t  covers a simple block of business and simple 

assets .  The assumptions and approaches  would not  

necessa r i ly  be appropr ia te  for  more  complex  situations.)  
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CASE STUDY (CONTINUED} 

SECTION ON ACTUARIAL REPORT FOR UNIVERSAL LrlrE 

December 31, 1987 

CONTRACT PROVISIONS 

Mismatch  Life  Insurance Company offers  nonpar t ic ipa t ing  universal  l i fe 

con t rac t s .  The t e rms  of the con t rac t s  issued prior  to, and in - force  on, December  

31, 1987 are  descr ibed below. 

Pol icy Form UL-1983-87 

The policy is a f lexible premium universal  l i fe policy matur ing  at  age 95. 

Expense loads are  6 pe r c e n t  of p remiums plus $36 per policy each year .  

Gua ran t e e d  cost  of insurance r a t e s  are  based on 1958 CSO mor ta l i ty ,  but lower 

ra tes  are cur ren t ly  being charged.  Guaran teed  c red i t ed  in te res t  is 4 pe rcen t ,  

and excess  in te res t  may be credi ted .  The cur ren t  c r ed i t ed - in t e r e s t  r a t e  is 10.75 

pe rcen t .  Surrender  charges  are applicable to cash sur renders  during the  f irst  

f ou r t een  policy years  and equal 100 pe r cen t  of t a rge t  p remium (for example,  

$8.00 per  $1,000 at issue age 35) for years  1-5, grading l inearly to zero in yea r  

15. Cur ren t  mor t a l i t y  and in t e r e s t  r a t e s  are  not  gua ran teed  beyond the cur ren t  

policy month.  

POLICIES IN-FORCE 

The in - force  and rese rves  as of D e c e m b e r  31, 1987, as shown in Exhibit 8 of the 

Annual S t a t e m e n t  of the  company,  are s t a t ed  as follows: 
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CASE STUDY: SECTION ON ACTUARIAL R E P O R T  F O R  UNIVERSAL I.I~'E 
(Continued) 

Face  
Pol i cy  Form Issue Amount  

Number  Year  (000's) R e s e r v e s  

UL-1983-87 1983 $ 95 $ Z6,911 
1984 14Z Z9,691 
1985 194 Z7,306 
1986 Z5Z 19,Z45 
1987 317 6 ,147 

All Other  0 0 

TOTAL $1,000 $ 109,300 

Rese rves  are equal to the  cash surrender  values.  In all cases  these  exceed  the 

CRVM rese rves  ca l cu la t ed  according to the Universal  Li fe  Model Regulat ion.  

For  these  f igures,  I re l ied upon listings and summar ies  of pol icies  in - fo rce  

p repa red  by E. Z. Earnings, Control ler .  I r ev i ewed  the resul ts  for reasonableness  

but  p e r f o r m e d  no ve r i f i ca t ion  as to the  a c c u r a c y  of  these  data .  

ASSETS 

For the purposes  of cash f low projec t ions ,  inves ted  asse ts  of $109,300 were  

a l loca ted  to support  universal  l ife r e se rves  as of  D e c e m b e r  31, 1987. A listing of 

these  assets  was provided by Max M. Yield, Chief  Inves tmen t  Off icer .  This 

listing includes par  value,  coupon and m a t u r i t y  da te  for  each  secur i ty ,  as well as 

the book and marke t  values assigned to the secur i ty .  

I did not  ver i fy  the  ca lcu la t ion  of these  va lues  or the  records  of secur i t i es  held 

which fo rmed  the basis for these  calcula t ions .  This l ist ing provided the basis for 

the p ro jec t ions  of  inves tmen t  income and asse t  matur i t i es .  The asse ts  are 

summar ized  in the fol lowing tables .  
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CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL LIFE 
(Continued) 

9 0 - D a y  3 -Year  I 0 -Year  
Account  Bond Bond Tota l  

Yield Ra te  8.50% 11.00% 1Z.Z0% 1Z.00% 
Book Value $ Z,186 $10,930 $96,184 $109.300 
Market  Value Z,186 10,930 96,184 109,300 
Matu r i ty  Da te  4/1/88 1/1/91 1/1/98 

PROJECTION OF INSURANCE CASH FLOWS 

A model  p ro jec t ion  was p repared  of the universal  l i fe con t rac t s  in- force  as of 

D e c e m b e r  31, 1987. A descr ipt ion of the  policies and of the  assumptions used 

for project ions  is given in Exhibit 3. The initial  model reserves ,  premiums and 

f ace  amounts  were  va l ida ted  to ac tua l  values. The projec t ion  values were  used 

to der ive plan cha rac t e r i s t i c s  for a single policy which dupl icated the model 

resul ts .  This single policy was used to p ro jec t  insurance  cash flows under various 

scenarios.  While the  cha rac t e r i s t i c s  of this single policy would not necessar i ly  

g e n e r a t e  the  same  values as the agg rega te  of all the  policies in the cell for  

d i f f e r en t  project ions,  in my opinion, the d i f f e r ences  are  not mater ia l .  

The pro jec t ion  of insurance  cash flows took into account  p ro jec ted  excess 

i n t e r e s t  credi ts ,  policy t e rmina t ions  f rom dea th  and surrenders ,  and ma in tenance  

expenses and commissions.  It was assumed tha t  level t a rge t  premiums were  

r ece ived  f rom all in - force  policies. 

P r o j e c t e d  excess  in t e re s t  credi ts  were  de t e rmined  based upon cur ren t  company 

p rac t i ce .  The c red i t ed  r a t e  in each  pro jec t ion  qua r t e r  is se t  as the portfol io 

average  earnings r a t e  for the  previous qua r t e r  less 1Z5 basis points, but not more 

than  100 basis points d i f f e r en t  than the  "compet i t ion  ra te"  (defined as the larger  

of the  t h r e e - y e a r  rolling average  of t h r e e - y e a r  bond yields less 50 basis points~ 

or the cur ren t  t h r e e - y e a r  bond yield less Z00 basis points). 
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CASE STUDY: SECTION ON ACTUARIAL R E P O R T  F O R  UNIVERSAL I.IFE 
(Continued) 

Pol icy  t e rmina t ions  f rom dea th  were  p r o j e c t e d  using the  Company's  cu r ren t  

assumpt ions  for  product  pricing, i nc reased  by 5 p e r c e n t  as a margin to cover  

reasonable  deviat ions  f rom e x p e c t e d  assumptions.  No fu tu re  improvemen t  of  

m o r t a l i t y  was assumed.  

Po l icy  surrenders  in each p ro jec t ion  qua r t e r  were  a funct ion  of the assumed 

compe t i t i on  r a t e  and the c red i t ed  r a t e  for  tha t  quar te r .  The lapse r a t e s  include 

a Z pe rcen t  margin over  e x p e c t e d  lapse r a t e s  to cover  reasonable  deviat ions.  It 

was assumed tha t  the to ta l  lapse r a t e  would never  e x c e e d  30 pe rcen t  per  year .  

It is e x p e c t e d  tha t  sur render  charges  would favorab ly  a f f e c t  lapse r a t e s  in the  

ear ly  p ro jec t ion  years ,  but  the  e f f e c t  would not  have been  s ignif icant  in the  

p ro jec t ions  pe r fo rmed .  Note  that  the Company 's  current  c r ed i t - i n t e r e s t  r a t e  

p rocedures  resul t  in l i t t le  devia t ion  from s tandard  lapse ra tes ,  because  the 

d i f f e r ence  b e t w e e n  c r e d i t e d - i n t e r e s t  r a t e s  and compe t i t i ve  in t e re s t  r a tes  is not 

p e r m i t t e d  to e x c e e d  100 basis points.  

P remiums  were  assumed to be paid quar te r ly .  Leve l  t a r g e t  p remiums  were  

assumed to be  paid on all in - fo rce  pol ic ies .  Po l i cy  loans and par t ia l  wi thdrawals  

are  insignif icant  and assumed to be  zero.  

Main tenance  expenses  of $37 per  pol icy in - fo rce  were  assumed.  This is $Z per  

pol icy higher than used in product  pricing as a reasonable  margin for  adverse  

deviat ion.  Main tenance  expenses  were  assumed to inf la te  at  a r a t e  equal to the 

cur ren t  t h r e e - y e a r  bond yield less 5 pe rcen t .  P e r c e n t a g e  of  premium expenses  

were  5 p e r c e n t  for commiss ions  and Z p e r c e n t  for p remium tax.  
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CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL LIFE 
(Continued) 

F e d e r a l  i n c o m e  t a x e s  were  a s sumed  p a y a b l e  on gains  f rom ope ra t ions  a t  a r a t e  

of  36.8 p e r c e n t .  C r e d i t  was g iven  for  n e g a t i v e  t axes .  

P R O J E C T I O N  OF INVESTMENT CASH FLOWS 

The t im ing  and a m o u n t s  of  coupon i n c o m e  and m a t u r i t i e s  were  p r o j e c t e d  fo r  the  

s e c u r i t i e s  he ld  on D e c e m b e r  31, 1987 in suppor t  of  t he  un ive r sa l  l i fe  r e se rves .  I t  

was a s s u m e d  t h a t  t h e s e  s e c u r i t i e s  would be he ld  unt i l  m a t u r i t y  or call .  In the  

e v e n t  of  any n e g a t i v e  cash f lows,  funds  w e r e  a s s u m e d  to be bo r rowed  a t  t he  

c u r r e n t  n i n e t y - d a y  r a t e  plus 2 p e r c e n t .  

I n v e s t m e n t  cash  f lows,  c o m b i n e d  wi th  the  i n su rance  cash f lows,  a re  used  f i r s t  to 

pay  i n t e r e s t  on b o r r o w e d  funds a n d  t h e n  to pay  o f f  any  s h o r t - t e r m  bor rowed  

b a l a n c e s  o u t s t a n d i n g .  Any  n e t  pos i t ive  cash  f low is i nves t ed  each  q u a r t e r  a t  t h e  

n e w - m o n e y  i n t e r e s t  r a t e  in o rder  to  m a i n t a i n  t he  fo l lowing  des i red  mix of  in-  

f o r c e  asse t s  (in o rde r  of  p r io r i ty ) .  

Asse t  % To ta l  

90 -Day  2% 
3-Year  Bond 10 
10-Year  Bond 88 

In t h e  p r o j e c t i o n  where  m a r k e t  i n t e r e s t  r a t e s  were  less t han  a v e r a g e  coupon 

r a t e s  on the  10 -yea r  bonds  by more  t h a n  150 basis  po in ts ,  i t  was a s sumed  t h a t  a 

p o r t i o n  of  t h e  bonds would  be ca l led .  A 3 p e r c e n t  p r e m i u m  was r ecogn ized .  

When a cal l  occu r r ed ,  i t  was appl ied  on a p r o - r a t a  basis  to  eve ry  10-year  bond.  

I t  was a s s u m e d  t h a t  no calls  o c c u r r e d  un t i l  1993. In 1993 and beyond ,  the  r a t e s  

o f  cal l  for  var ious  i n t e r e s t  d i f f e r e n t i a l s  a re  as fo l lows:  . 
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I n t e r e s t  
D i f f e r e n t i a l  R a t e  

1.50% O. 0% 
Z.O0 5.7 
2,.50 11.5 
3.00 17.3 
3.50 2,3.3 
4. O0 2,9.4 

F e d e r a l  i n c o m e  t axes  were  a s sumed  p a y a b l e  on i n v e s t m e n t  i n c o m e  a t  a r a t e  of 

36.8 p e r c e n t .  

NEW MONEY I N T E R F ~ T  SCENARIOS 

P r o j e c t i o n s  of  i n su rance  and  i n v e s t m e n t  cash  f lows were  m a d e  under  s eve ra l  

n e w - m o n e y  i n t e r e s t  s cena r ios .  Two se t s  of  s c e n a r i o s  were  t e s t e d .  The f i r s t  se t  

was  chosen  as r e p r e s e n t a t i v e  of  the  e x t r e m e  pa ths  t h a t  i n t e r e s t  r a t e s  could 

r e a s o n a b l y  be e x p e c t e d  to fo l low.  These  i n t e r e s t - r a t e  s cena r io s  were  

p r o m u l g a t e d  by the  NAIC's  I n t e r e s t  R a t e  Scenar io  C o m m i t t e e  as the  min imum 

basis  fo r  d e t e r m i n i n g  a d e q u a c y  of  r e s e rve s  for  1987 annua l  s t a t e m e n t s .  

The second  se t  of  i n t e r e s t  r a t e s  was chosen  as r e p r e s e n t a t i v e  of the  e x t r e m e  

pa ths  t h a t  i n t e r e s t  r a t e s  could p laus ib ly  be e x p e c t e d  to fo l low.  The r e l a t ionsh ips  

o f  t he se  s cena r io s  to  the  r e a s o n a b l e  s cena r io s  a re  s imi la r  to  those  used  in a 

paper  d i s t r i b u t e d  las t  y e a r  by the  S o c i e t y  of  A c t u a r i e s '  C o m m i t t e e  on Va lua t ion  

and  R e l a t e d  P r o b l e m s  t i t l e d  "An Analys i s  of R e a s o n a b l e / P l a u s i b l e  I n t e r e s t  

Scenar ios ."  These  i n t e r e s t - r a t e  s cena r io s  a re  used  for  d e t e r m i n i n g  w h e t h e r  t h e  

c o m p a n y  should i n t e r n a l l y  d e s i g n a t e  surplus  so t h a t  comb ined  r e s e r v e s  a n d  

surplus are  a d e q u a t e  to p rov ide  s u f f i c i e n t  cash  f lows.  

-159- 



CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL TJI~E 
(Continued) 

The various scenar ios  are  in tended  to g e n e r a t e  an unders tanding of the dynamics  

re la t ing  the insurance  and inves tmen t  cash flows. 

Detai ls  of the i n t e r e s t - r a t e  paths are shown in Exhibits 4.C.5 and 4.C.6. 

METHODOLOGY FOR EVALUATING SUFFICIENCY OF RESERVES 

Total  cash flows, including both insurance and inves tmen t  cash flows, and 

allowing for  r e i nve s t me n t  of ne t  posi t ive cash flows and borrowing to cover net  

nega t ive  cash flows, were  p ro j ec t ed  to the  end of a t w e n t y - y e a r  period. The 

m a r k e t  value of assets,  based on the assumption tha t  in te res t  ra tes  a f t e r  such 

date  would be f rozen  at the  prevai l ing r a t e  on tha t  date ,  was then compared  to 

policy reserves .  If the marke t  value of assets ,  less debt,  exceeds  reserves ,  then 

the  cash flows would be d e e m e d  appropr ia te  to m e e t  the  con t r ac tua l  obligations 

on tha t  i n t e r e s t - r a t e  path.  If the rese rves  exceed  the marke t  value of assets,  

less debt,  at the  end of the  pro jec t ion  period,  then  the  cash flows would be 

d e e m e d  to be not  appropr ia te  on tha t  path.  

RESULTS OF PROJECTIONS 

The resul ts  of the  project ions  at the beginning and end of the projec t ion  period 

for all the  reasonable  i n t e r e s t - r a t e  scenar ios  are summar ized :  

Market  Value 
of Assets  Reserves  

D e c e m b e r  31, 1987 $ 109,300 $ 109,300 

D e c e m b e r  31, Z007 
Level  969,003 751,907 
Cycl ica l  Up Z% 1,445,9Z7 I ,  36Z, Z48 
Slow Up and Level  1 ,939,817 1,763,068 
Slow Down and Level  594,757 4Z7,16Z 
Cycl ica l  Down 6Z3,0Z0 460, Z18 
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CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL T-~E 
(Continued) 

Beg~--i- S 
Of  Year 

I 
Z 

3 
4 
5 
6 
7 
8 
9 

10 

EXHIBIT 4.C.5 

MISMATCH T.r~'E INSURANCE COMPANY - UNIVERSAL T.I~E 
Reasonab le  Scenar ios  

I n t e r e s t - R a t e  Scenar ios  

90-Day 3-Year  lO-Year Z0-Year 

Summary  of  Resu l t s  (000's) 
Book Marke t  

R e s e r v e s  Surplus Surplus 

Level 

8 .5% 11 .0% lZ .Z% l Z . 7 %  
8 .5  11.0  lZ.Z lZ .7  
8 .5  11.0  lZ.Z 1Z.7 
8 .5  11.0  1Z.Z 1Z.7 
8 .5  11.0 1Z.Z 1Z.7 
8.5 11.0 1Z.Z 12,.7 
8.5 11.0 12.2, lZ .7  
8.5 11.0 1Z.Z lZ .7  
8.5 11.0 1Z.Z 1Z.7 
8.5 11.0 12,.2. 12..7 

$ 109 $ 0 $ 0 
170 3 4 
ZZl 7 9 
Z71 10 15 
319 14 ZO 
365 17 Z6 
409 Zl 31 
450 Z6 38 
488 31 45 
5Z3 37 5Z 

11 8.5 11.0  lZ .Z  lZ .7  555 45 59 
1Z 8.5 11.0 1Z.Z 1Z.7 584 55 70 
13 8 .5  11.0  12.Z 1Z.7 611 65 81 
14 8 .5  11.0 lZ.Z lZ .7  635 77 94 
15 8 .5  11.0  lZ.Z lZ .7  656 90 109 
16 8.5 11.0 1Z.Z 1Z.7 675 105 1Z4 
17 8.5 11.0 1Z.Z lZ .7  693 121 14Z 
18 8.5 11.0 lZ .Z 1Z.7 709 137 160 
19 8.5 11.0 lZ .Z  lZ .7  7Z5 155 178 
ZO 8 .5  11.0 lZ .Z lZ .7  739 174 199 

Z1 8.5 11.0 1Z.Z 1Z.7 75Z 194 Z17 

Slow Up and Level  

1 8 .5  I I . 0  1Z.Z lZ .7  109 0 0 
Z 9.4 IZ.0 13.Z 13.6 170 3 (7) 
3 10.3 13.0 14.Z 14.4 ZZZ 7 (3) 
4 l l . Z  14.0 15.1 15.3 Z7Z 11 (6) 
5 lZ.Z 15.0  16.1 16.1 3Z1 14 (9) 
6 13.1 16.0 16.8 16.8 369 17 (13) 
7 14.3 17.0 17.5 17.5  418 18 (19) 
8 15.5 18.0  18.Z 18.Z 468 19 (ZS) 
9 16,7 19.0  18.8 18.6 5ZZ 18 (34) 

10 Z l . 6  ZO.O 19.Z 18.8 580 15 (45) 

-161- 



CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL I.nrE 
(Cont inued)  

EXI/rBIT 4.C.5  
(Cont inued)  

Of  Year  

11 
1Z 
13 
14 
15 
16 
17 
18 
19 
Z0 

Z1 

In terest -Rate  Scenarios  

90-Day 3 -Year  10-Year  Z0--Year 

Slow Up and Level  
(Cont inued)  

17.6% Z0.0% 19.8% 19.6% 
15.4 ZO.O ZZ.Z Z3.0 
15.4 Z0.0 ZZ.Z Z3.0 
15.4  g0.0 gg.g g3.0 
15.4  g 0 . 0  ZZ.Z Z3.0 
15 .4  Z0.0 ZZ.Z Z3.0 
15 .4  Z0.0 ZZ.Z Z3.0 
15 .4  Z0.0 ZZ.Z Z3.0 
15.4 Z0.0 ZZ.Z Z3.0 
15.4  Z0.0 ZZ.Z Z3.0 

15 .4  Z0.0 ZZ.Z Z3.0 

Cyc l ica l  Up Z% 

S u m m a r y  of  Resu l t s  (000's) 
Book Marke t  

R e s e r v e s  Surplus Surplus 

$ 643 $ 1Z $ (34) 
711 11 (40) 
785 1Z (30) 
86Z 17 (11) 
944 Z6 I I  

1,039 37 33 
1,153 49 58 
1,Z8Z 63 83 
1,4Z7 79 I I 0  
1,587 97 141 

1,763 1Z0 177 

1 8.5 11.0 1Z.Z 1Z.7 109 0 0 
Z 10.0 13.0 14.4 15.0 170 3 (6) 
3 13.Z 15.0 14.9 14.7 ZZZ 7 (9) 
4 18.4 17.0 16.3 16.0 Z73 9 (18) 
5 13.Z 15.0 14.9 14.7 3Z5 10 (7) 
6 10.0 13.0 14.4 15.0 377 10 10 
7 11.6 15.0 16.7 17.3 4Z6 11 (4) 
8 15.0 17.0 16.8 16.7 471 13 (18) 
9 Z0.5 19.0  18.Z 17.9  5Z0 13 (38) 

10 15.0  17 .0  16.8  16.7 573 11 (Z4) 

11 11.6 15.0 16.7 17.3 6Z8 9 9 
1Z 13.1 17.0 18.9 19.6 679 1Z (5) 
13 16.7 19.0 18.8 18.6 730 19 (19) 
14 ZZ.7 Z l . 0  Z0.Z 19.7 789 ZZ (43) 
15 16.7 19.0  18 .8  18.6  857 Z5 (13) 
16 13.1 17 .0  18.9  19.6  931 Z7 Z9 
17 16.7 19 .0  18 .8  18.6  1,007 33 Z5 
18 ZZ.? Z1.0 Z0.Z 19.7 1,083 4Z (11) 
19 16 .7  19 .0  18.8 18 .6  1 ,170 50 Z8 
Z0 13.1 17 .0  18.9  19.6  1,Z66 57 88 

Z1 16.7 19.0  18.8  18.6  1,36Z 69 84 
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CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL E r i E  
(Continued) 

EXHIBrr  4.C.5 
(Continued) 

Beginning 
Of  Year 

1 
Z 
3 
4 
5 
6 
7 
8 
9 

10 

I n t e r e s t - R a t e  Scenarios 

90-Day  3-Year  lO-Year ZO-Year 

Slow Down and Level  

8.5% 11.0% lZ .Z% l Z . 7 %  
8.1 10.5 11.7 1Z.1 
7 .7  10.0 11.1 11.5 
7.3 9 .5  10.5 10.9 
6.9 9 .0  10.0 10.4 
6.5 8.5 9 .4  9 .8  
6.Z 8.0 8.9 9.Z 
5.8 7.5 8.3 8 .6  
5.4 7 .0  7 .8  8.1 
5.0 6.5 7.Z 7 .5  

Summary  of Resul ts  (O00's) 
Book M a r k e t  

Reserves Surplus Surplus 

$ 109 $ 0 $ 0 
170 3 7 
ZZ1 6 17 
ZT0 10 Z8 
316 14 39 
36O 17 51 
399 Z1 60 
434 Z6 71 
463 3Z 8Z 
487 39 93 

11 4 .6  6.0 6.7 6.9 503 47 96 
1Z 4 .6  6.0 6.7 6 .9  51Z 56 101 
13 4 .6  6 .0  6.7 6 .9  517 65 lOZ 
14 4 .6  6.0 6.7 6 .9  516 75 107 
15 4 .6  6 .0  6.7 6.9 511 86 114 
16 4 .6  6.0 6.7 6 .9  50Z 97 1ZZ 
17 4 .6  6 .0  6.7 6 .9  491 109 130 
18 4 .6  6.0 6.7 6 .9  478 1Z1 138 
19 4 .6  6.0 6.7 6.9 463 133 147 
ZO 4 .6  6 .0  6.7 6 .9  446 145 157 

Z1 4 .6  6 .0  6.7 6 .9  4Z7 158 168 

Cycl ica l  Down 

1 8 .5  11.0 1Z.Z 1Z.7 109 0 0 
Z 7 .7  10.0 11.1 11.5 170 3 10 
3 6 .9  9 .0  10.0 10.4 ZZ1 6 Z4 
4 6.Z 8.0 8.9 9.Z Z69 10 41 
5 8.1 9 .0  9.3 9 .4  313 14 41 
6 10.8 10.0 9.6 9 .4  355 17 33 
7 8.1 9 .0  9.3 9 .4  394 ZO 41 
8 6.Z 8.0 8.9 9.Z 4Z8 Z5 57 
9 5 .4  7 .0  7 .8  8.1 458 31 8 

10 7. Z 8 .0  8. Z 8.3 48Z 37 7Z 
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(Confiuued) 

EXHIBIT 4.C.5 
(Cont inued)  

BeS~"S 
O f  Year 

11 
12 
13 
14 
15 
16 
17 
18 
19 
ZO 

I n t e r e s t - R a t e  Scenar ios  

90-Day 3-Yea r  lO-Yea~ ZO-Year 

Cyc l ica l  Down 

S u m m a r y  of  Resu l t s  (O00's) 
l l ~ k  Marke t  

R e s e r v e s  S u ~ l u s  Surplus 

(Cont inued)  

9 . 7 %  9 . 0 %  8 . 6 %  8 . 5 %  
7.2 8 . 0  8 .2  8 .3  
5 .4  7 . 0  7 .8  8 .1  
4 . 6  6 .0  6 .7  6 .9  
6 .3  7 .0  7 .Z 7 .3  
8 .6  8 . 0  7 .7  7 .5  
6 .3  7 . 0  7.Z 7.3 
4.6 6.0 6.7 6.9 
6.3 7.0 7.Z 7.3 
8 .6  8 . 0  7 .7  7 .5  

$ 5Ol $ 44 $ 53 
514 53 65 
522 61 87 
5Z4 71 116 
5Z3 83 114 
518 95 102 
511 107 1ZZ 
501 119 149 
490 13Z 149 
476 145 14Z 

ZI 6.3 7.0 6.7 7.3 460 158 163 
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CASE STUDY: SECTION ON ACTUARIAL R E P O R T  FOR UNIVERSAL LIFE 
(Continued) 

Begim,ing 
Of  Year  

1 
Z 

3 
4 
5 
6 
7 
8 
9 

I0 

EXHIBIT 4.C.6 

MISMATCH LIFE INSURANCE COMPANY - UNIVERSAL LIFE 
Plaus ib le  Scenar ios  

In tere s t -Rate  Scenarios  

90 -Day  3 -Year  10-Year Z0-Year 

Summary  of  Resu l t s  (000's) 
Book Market 

R e s e r v e s  Surplus Surplus 

Fas t  Up and Level  

8 .5% 11.0% lZ .Z% l Z . 7 %  
10.0 13.0  14.4  15 .0  
15.0  17.0 16.8 16.7 
Zl.6 Z0.0 19.Z 18.8 
17.6 Z0.0 19.8 19.6 
15.4 Z0.0 ZZ.Z Z3.0 
15.4 Z0.0 ZZ.Z Z3.0 
15.4 Z0.0 ZZ.Z Z3.0 
15.4 Z0.0 ZZ.Z Z3.0 
15.4 Z0.0 ZZ.Z Z3.0 

$ 109 $ 0 $ 0 
170 3 (6) 
zzz 6 (z0) 
z78 5 (39) 
339 z (48) 
403 (z) (59) 
47Z (9) (63) 
543 (15) (6z) 
616 (Zl) (6z) 
69z (z6) (61) 

11 15.4 Z0.0 ZZ.Z Z3.0 771 (Z9) (41) 
IZ 15.4 Z0.0 ZZ.Z Z3.0 861 (ZT) (Z3) 
13 15.4 Z0.0 ZZ.Z Z3.0 969 (Z4) (8) 
14 15.4 Z0.0 ZZ.Z Z3.0 1,090 (ZI) 7 
15 15.4 Z0.0 ZZ.Z Z3.0 I,ZZ4 (16) Z0 
16 15.4 Z0.0 ZZ.Z Z3.0 1,373 (I0) 33 
17 15.4 Z0.0 ZZ.Z Z3.0 I~540 (4) 46 
18 15.4 Z0.0 ZZ.Z Z3.0 1,7Z3 4 6Z 
19 15.4 Z0.0 ZZ.Z Z3.0 1,9Z3 14 81 
Z0 15.4 Z0.0 ZZ.Z Z3.0 Z,14Z Z7 103 

Z1 15.4 Z0.0 ZZ.Z Z3.0 Z,379 43 IZ4 

Fur the r  Up and Leve l  

1 8 .5  11.0 1Z.Z 1Z.7 109 0 0 
Z 11.6 15.0 16.7 17.3 171 3 (15) 
3 16.7 19.0 18.8 18.6 ZZ4 5 (30) 
4 Z5.9 Z4.0  Z3.0 Z2.6  Z86 1 (58) 
5 Z1.1 Z4.0 Z3.8 Z3.5 359 (7) (74) 
6 18.5 Z4.0 Z6.6 Z7.6 437 (16) (90) 
7 18.5 Z4.0 Z6.6 Z7.6 5Z5 (Z8) (I00) 
8 18.5 Z4.0 Z6.6 Z7.6 6Z0 (4Z) (106) 
9 18.5 Z4.0 Z6.6 Z7.6 7Z4 (55) (IlZ) 

I0 18.5 Z4.0 Z6.6 Z7.6 836 (69) (1i9) 
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CASE STUDY: SECTION ON A C T U A R I A L  R E P O R T  F O R  UNIVERSAL i.I'.~ 
(Coathmed) 

EXHIBIT 4 .C.6  
(Continued) 

Begi,mi~ 
Of Year  

II 
IZ 
13 
14 
15 
16 
17 
18 
19 
ZO 

I n t e r e s t - R a t e  Scenarios  

90-Day  3 -Year  lO-Year ZO-Year 

F u r t h e r  Up and Leve l  
(Continued)  

18.5% Z4.0% Z6.6% Z7.6% 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 
18.5 Z4.0 Z6.6 Z7.6 

S u m m a r  7 of  Resu l t s  (000's) 
Book Marke t  

R e s e r v e s  Surplus Surplus 

$ 960 $ (8Z) $ (98) 
1,107 (87) (8Z) 
I,Z88 (95) (73) 
1,498 (103) (66) 
1,74Z (IIZ) (6Z) 
Z,OZO (119) (58) 
Z,335 (1Z6) (53) 
Z,693 (13Z) (46) 
3,099 (137) (35) 
3,559 (139) (19) 

ZI 18.5 Z4.0 Z6.6 Z7.6 4,080 (138) (5) 

Cyclical Up Z.5% 

1 8.5 11.0 lZ.Z lZ.7 109 0 0 
Z 10.4 13.5 15.0 15.5 170 3 (8) 
3 14.1 16.0 15.8 15.7 ZZZ 6 (14) 
4 Z0.0 18.5 17.8 17.4 Z75 7 (ZS) 
5 14.1 16.0 15.8 15.7 330 7 (15) 
6 10.4 13.5 15.0 15.5 386 6 5 
7 IZ.3 16.0 17.8 18.4 439 5 (14) 
8 16.3 18.5 18.3 18.1 489 6 (34) 
9 ZZ.7 ZI.O ZO.Z 19.7 547 3 (63) 

10 16.3 18.5 18.3 18.1 611 (4) (49) 

11 1Z.3 16.0 17.8 18.4 677 (9) (10) 
1Z 14.Z 18.5 Z0.5 Z1.3 74Z (9) (31) 
13 18.5 Zl.0 Z0.8 Z0.6 806 (6) (56) 
14 Z5.4  Z3.5 ZZ.6 ZZ.1 887 (9) (94) 
15 18.5 Zl.O Z0.8 ZO.6 98Z (14) (65) 
16 14.Z 18.5 ZO.5 ZI.3 1,086 (19) (15) 
17 18.5 ZI.O ZO.8 ZO.6 1,195 (ZI) (34) 
18 Z5.4 Z3.5 ZZ.6 ZZ.I 1,309 (ZI) (94) 
19 18.5 Zl.O ZO.8 ZO.6 1,44Z (Z3) (53) 
ZO 14.Z 18.5 ZO.5 ZI.3 1,585 (Z6) ZO 

18 .5  Z I . 0  ZO.8 ZO.6 Z1 1,731 (z3) (4) 
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CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL v.]WE 
(Continued) 

EXHIBrr 4.C.6 
(Continued) 

Be~--~-~-  
Of Year 

1 
Z 

3 
4 
5 
6 
7 
8 
9 
10 

Interest-Rate Scenarios 

90-Da 7 3-Year lO-Year ZO-Year 

Fast Down and Level 

8.5% 11.0% lZ .Z% 1Z.7% 
6.9 9.0 10.0 10.4 
6.Z 8.0 8.9 9.Z 
4.6 6.0 6.7 6.9 
4.6 6.0 6.7 6.9 
4.6 6.0 6.7 6.9 
4.6 6.0 6.7 6.9 
4.6 6.0 6.7 6.9 
4.6 6.0 6.7 6.9 
4.6 6.0 6.7 6.9 

Summary of Results  (O00's) 
Book Market 

Reserves Surplus Surplus 

$ 109 $ 0 $ 0 
170 3 16 
ZZO 6 33 
Z67 I0 61 
309 14 71 
345 19 73 
375 Z5 70 
400 31 7Z 
4Z1 37 75 
438 44 78 

II 4.6 6.0 6.7 6.9 450 51 71 
lZ 4.6 6.0 6.7 6.9 454 59 73 
13 4.6 6.0 6.7 6.9 455 67 78 
14 4.6 6.0 6.7 6.9 450 76 86 
15 4.6 6.0 6.7 6.9 443 87 97 
16 4.6 6.0 6.7 6.9 43Z 98 108 
17 4.6 6.0 6.7 6.9 4ZO II0 IZO 
18 4.6 6.0 6.7 6.9 406 IZI 131 
19 4.6 6.0 6.7 6.9 391 133 14Z 
ZO 4.6 6.0 6.7 6.9 375 145 154 

Zl 4.6 6.0 6.7 6.9 356 157 166 

Cycle About 11% - A 

1 8.5 11.0 1Z.Z 1Z.7 109 0 0 
Z 10.0 13.0 14.4 15.0 170 3 (6) 
3 13.Z 15.0 14.9 14.7 ZZZ 7 (9) 
4 18.4 17.0 16.3 16.0 Z73 9 (18) 
5 13 • Z 15.0 14.9 14.7 3Z5 10 (7) 
6 I0.0 13.0 14.4 15.0 377 i0 I0 
7 8.5 11.0 1Z.Z 1Z.7 4Z5 11 39 
8 6.9 9.0 I0.0 10.4 468 16 73 
9 5.4 7.0 7.8 8.1 507 ZZ 105 

I0 3.9 5.0 5.6 5.8 536 Z9 135 
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CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL LIFE 
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EXHIBIT 4.C.6 
(Continued) 

B e g i ~ 4 - Z  
Of Year 

I I  
12, 
13 
14 
15 
16 
17 
18 
19 
2,0 

Interest-Rate Scenarios 

90-Day 3-Yem- 10-Year 20-Year 

Cycle  About 11% - A 
(Continued) 

5.4% 7.0% 7.8% 8.1% 
6.9 9.0 10.0 10.4 
8.5 11.0 1Z.Z 12,.7 

10.0 13.0 14.4 15.0 
13.2, 15.0 14.9 14.7 
18.4 17.0 16.3 16.0 
13.2, 15.0 14.9 14.7 
10.0 13.0 14.4 15.0 

8.5 11.0 1Z.2, 12,.7 
6.9  9 .0  10.0 10.4 

Summary  of Resul ts  (000's) 
Book Market 

Reserves  Surplus Surplus 

$ 55Z $ 37 $ 85 
561 45 31 
566 5Z (8) 
571 56 (36) 
583 54 (56) 
604 47 (78) 
629 37 (60) 
656 Z5 (36) 
680 15 (1Z) 
694 13 44 

Z1 5.4 7.0 7.8 8.1 698 ZZ 1Z7 

Cycle  About 11% - B 

1 8 .5  11.0 lZ .Z lZ .7  109 0 0 
Z 6.9 9 .0  10.0 10.4 170 3 16 
3 5 .4  7 .0  7.8 8.1 ZZO 6 4Z 
4 3.9 5.0 5.6 5.8 267 10 74 
5 5.4 7.0 7.8 8.1 307 14 58 
6 6.9 9 .0  10.0 10.4 343 19 Z9 
7 8.5 11.0 1Z.Z lZ .7  377 Z3 6 
8 10.0 13.0 14.4 15.0 407 Z6 (1Z) 
9 13.Z 15.0 14.9 14.7 438 Z7 (Z6) 

10 18.4 17.0 16.3 16.0 475 Z4 (43) 

11 13.Z 15.0 14.9 14.7 513 ZO (Z9) 
1Z 10.0 13.0 14.4 15.0 550 18 (11) 
13 8.5 11.0 1Z.Z 1Z.7 584 18 3Z 
14 6.9 9.0 I0 .0  10.4 606 Z5 9Z 
15 5 .4  7 .0  7 .8  8.1 6Z7 37 144 
16 3.9 5.0 5.6 5.8 638 49 185 
17 5.4 7.0 7.8 8.1 637 61 lZ8 
18 6.9 9 .0  10.0 10.4 63Z 7Z 68 
19 8.5 11.0 1Z.Z 1Z.7 6Z5 83 Z9 
Z0 10.0 13.0 14.4 15.0 618 89 3 

Zl 13.Z 15.0 14.9 14.7 620 89 (19) 

-168- 



CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL LIFE 
(Continued) 

Under all i n t e r e s t  r a t e  paths  t e s t ed ,  the  marke t  value of asse ts  at  the end of the 

p ro jec t ion  period, less the debt  outs tanding at tha t  t ime,  was found to be in 

excess  of the  pol icy reserves .  

The resul t s  of the pro jec t ions  at the beginning and end of the pro jec t ion  period 

for  the  plausible  i n t e r e s t - r a t e  scenar ios  are summar ized :  

D e c e m b e r  31, 1987 

Addition~l 
Intern~lly 

Des ignated 
Market Value Surplus 

of  Assets  Reserves  Required 

$ 109,300 $ 109,300 

D e c e m b e r  31, Z007 
Cycl ica l  Up Z.5% 
Fast Up & Level  
Fur the r  Up & Level  
Fas t  Down & Level  
Cyc le  About  l l%-A 
Cyc le  About  l l % - B  

1 ,7Z6 ,683  1,731,175 $ 633 
Z,503,184 Z,379,Z47 None 
4 , 0 7 5 , 0 3 8  4 , 0 8 0 , 1 9 6  447 

5ZZ,194 356 ,454  None 
825,Z65 697,983 None 
601,301 6Z0,037 5,851 

Three of  the  scenar ios  ind ica ted  tha t  the  marke t  value of  asse ts  at  the end of  

the p ro jec t ion  period, less the debt  outs tanding at the t ime,  is less than the 

pol icy  reserves .  The above da ta  also include the amounts  of addit ional  in ternal ly  

des igna ted  surplus at D e c e m b e r  31, 1987 n e c e s s a r y  to provide  suf f ic ien t  cash 

f lows to have the marke t  value of asse ts  m a t c h  the pol icy  rese rves  at  the end of 

the p ro jec t ion  period. The maximum amount  needed  is $5,851, or 5.4 pe rcen t  of 

the  r e se rves  as of D e c e m b e r  31, 1987. 

Deta i l s  of the p ro jec t ion  resul ts  are shown in Exhibits 1 and Z. Note  that  some 

of the  plausible i n t e r e s t - r a t e  scenar ios  ind ica te  a nega t ive  s t a t u t o r y  book value 

surplus posi t ion as ear ly  as 199Z. C o m m e n t s  about  the e f f e c t  of these  scenar ios  

-169-  



CASE STUDY: SECTION ON ACTUARIAL REPORT FOR UNIVERSAL T.P~E 
(Continued) 

on the  ab i l i t y  of  t he  c o m p a n y  to  con t inue  as a going c o n c e r n  over  t he  n e x t  f ive  

t h r o u g h  t en  y e a r s  a re  inc luded  in the  combined  c o m p a n y  repor t .  

SUMMARY AND LIMITATIONS 

The universal life business is subject to cash flow matching risks in increasing 

interest-rate environments, both steady increases and increases during the upside 

portions of interest cycles. When interest rates rise, the portfolio earnings rate 

will not rise as quickly as competitors' credited-interest rates, and earned rates 

will not support the credited rates. If credited rates are kept less than market 

rates to maintain the interest earnings, surrenders may increase forcing the 

company to borrow or liquidate assets during periods of high interest rates. This 

is known as market-value risk. When interest rates decline, high-yielding assets 

may be called, leading to increased investment activity during periods of low 

interest rates. This is known as reinvestment risk. 

The exposure  to m a r k e t - v a l u e  r isk is d e t e r m i n e d  p r i m a r i l y  by the  i n t e r e s t -  

c r ed i t i ng  s t r a t e g y ,  t h e  a m o u n t  of  po l i cy  s u r r e n d e r s  and the  m a t u r i t y  s t r u c t u r e  of  

t he  a s se t  po r t fo l io .  The m a t u r i t y  s t r u c t u r e  of the  p o r t f o l i o  and the  i n t e r e s t  

c r e d i t e d  to  t he  p r o d u c t  a re  con t ro l l ed  by M i s m a t c h  Li fe .  If  f u t u r e  i n v e s t m e n t s  

have  m a t u r i t i e s  d i f f e r e n t  t han  a s sumed  in t h e s e  p ro j ec t ions ,  or i f  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  is d i f f e r e n t  t h a n  a s s u m e d  in t h e s e  p ro jec t ions ,  t hen  the  

bus iness  would be exposed  to  m a r k e t - v a l u e  r isks not  a n t i c i p a t e d  in t he se  

p ro j ec t i ons .  

The exposure to market-value risk also is determined primarily by the interest- 

crediting strategy, the amount of policy surrenders and the interest rate on 
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s imi la r  p r o d u c t s  be ing  o f f e r e d  by  c o m p e t i t o r s .  These  i t e m s  c a n n o t  be  c o n t r o l l e d  

d i r e c t l y  by  the  c o m p a n y .  If f u t u r e  s u r r e n d e r s  or c o m p e t i t o r s '  i n t e r e s t  r a t e s  a re  

h igher  than  t h o s e  a s s u m e d  in t he  p r o j e c t i o n s ,  t hen  the  bus iness  would  be  e x p o s e d  

to  m a r k e t - v a l u e  r isks  no t  a n t i c i p a t e d  in t h e s e  p r o j e c t i o n s .  

In add i t ion  to  i n v e s t m e n t  r isks,  t he  bus iness  is e x p o s e d  to  s e v e r a l  o t h e r  r isks.  

P r o d u c t  r e l a t e d  r isks  inc lude  the  l eve l  of  d e a t h  c l a ims  and m a i n t e n a n c e  

expenses .  O t h e r  r isks  a re  t h e  r isk of  a s s e t  d e f a u l t  and c h a n g e s  in f e d e r a l  i n c o m e  

tax .  To the  e x t e n t  t ha t  t h e s e  i t e m s  e x c e e d  t he  a s s u m p t i o n s  p r o v i d e d  in the  

p r o j e c t i o n s ,  t he  bus iness  could  be  e x p o s e d  to  r isks  no t  a n t i c i p a t e d  in t h e s e  

p r o j e c t i o n s .  

The opinion e x p r e s s e d  as to the  a d e q u a c y  of  the  a s s e t s  suppor t ing  un ive r sa l  l i f e  

r e s e r v e s  is b a s e d  on t he  p r o j e c t i o n s  of  a s s e t  and l i ab i l i t y  cash  f lows  d e s c r i b e d  in 

this  r epo r t .  These  are ,  in turn,  b a s e d  on a v a r i e t y  of  f u t u r e  i n t e r e s t - r a t e  

a s sumpt ions .  These  f u t u r e  i n t e r e s t - r a t e  a s s u m p t i o n s ,  and t he  a c c o m p a n y i n g  

a s s u m p t i o n s  as to  po l i cy  s u r r e n d e r s ,  r e p r e s e n t  the  e x t r e m e s  to which,  in my  

opinion,  t~he bus iness  m a y  be  s u b j e c t e d .  The  opinion is s t a t e d  in full  in the  

a c c o m p a n y i n g  s t a t e m e n t  of  a c t u a r i a l  opinion.  
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E X H I B I T  4 . C . 7  

M I S M A T C H  TIWE I N S U R A N C E  C O M P A N Y  - U N I V E R S A L  L I F E  

" S U M M A R Y  O F  P R O D U C T  S P E C I F I C A T I O N S  A N D  A S S U M P T I O N S  

P r o d u c t  Spec i f i c a t i ons  

. 

Z. 

. 

. 

. 

. 

P lan:  Po l i cy  F o r m  UL-1983-87.  Universa l  l i f e  wi th  leve l  n e t  a m o u n t  a t  

r isk.  

T a r g e t  P r e m i u m s :  Used as basis  for  f i r s t - y e a r  commiss ions  and su r rende r  

cha rges ,  annua l  p r e m i u m  per  uni t .  

Expense Loads: 

monthly. 

Issue Age Target Premium 

35 $ 8.00 

6 percent of premium, $36 per policy all years, assessed 

Surrender Charges: I00 percent of target premium years I-5, decreasing 

10 p e r c e n t  of  t a r g e t  p r e m i u m  e a c h  y e a r ,  to  ze ro  in y e a r  15. 

Cost of Insurance Charges: Guaranteed rates equal to 1958 CSO age last 

b i r t h d a y .  C u r r e n t  r a t e s  per  $1,000 as of  IZ/31/87: 

A t t a i n e d  Age 
Annual 

Cos t  of In su rance  

35 $ Z.Z6 
40 3.31 
45 4.35 
50 7.13 
55 9.74 

I n t e r e s t  C red i t i ng :  4% g u a r a n t e e d .  C u r r e n t  i n t e r e s t  10.75% a t  1Z/31/87.  
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(Continued) 

EXHIBrr 4.C.7 
(Cont inued)  

. 

. 

Cur r en t  I n t e r e s t - C r e d i t i n g  S t r a t egy :  Po r t fo l i o  ave rage  earnings  r a t e  for 

prev ious  q u a r t e r  less 1.Z5%, no t  more  than  1.00% d i f f e r en t  f rom 

c o m p e t i t i o n  ra te .  ( C o m p e t i t i o n  r a t e  is l a rger  of t h r e e - y e a r  rol l ing ave rage  

of  t h r e e - y e a r  bond yields less .5%, or c u r r e n t  t h r e e - y e a r  bond yie ld  less 

z.00%.) 

Investment Strategy: Positive net cash flow invested each quarter to 

maintain desired mix of in-force assets (in order of priority): 

Asset ~ Total 

90-Day Z% 

3-Year Bond I0 

10-Year Bond 88 

Assumpt ions  

l e  

Z. 

o 

4. 

Model  Plan:  Issue age 35, male .  

P r e m i u m s :  T a r g e t  p r e m i u m  pa id  each  yea r  in - force ,  50% t a r g e t  p r e m i u m  

paid  in e x t r a  at  issue as dump- in .  Q u a r t e r l y  mode .  

Withdrawals :  No loans or pa r t i a l  wi thdrawals ,  excep t  for lapse.  

Lapse  Ra te s :  Base  r a t e s  as fol lows: 

Po l icy  Year  1 - Z0% 

Z - 14 

3 - I0 

4+- 7 
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EXHIBIT 4 .C.7  
(Cont inued)  

Add i t ion  to  base  r a t e s  due to  c o m p e t i t i o n  r a t e  (i') be ing  h ighe r  t han  c u r r e n t  

r a t e  (i) = ZOO (i' - i) 2, w i th  no add i t ion  of  less t h a n  .5% and wi th  m a x i m u m  

lapse  r a t e  of  30%~ for  e x a m p l e :  

i ' - i  

• 5 0 %  

1 . 0 0  

Z.00  

3 .00  

Add i t iona l  L a p s e  

.5% 

Z .0  

8 .0  

18 .0  

. 

. 

. 

Mor t a l i t y :  

fo l lows:  

l a t e r .  

Expenses :  

M a i n t e n a n c e :  

Commiss ions :  

P r e m i u m  Tax:  

In f l a t ion :  

F e d e r a l  I n c o m e  Tax:  

A p e r c e n t a g e  of  t he  1965-70 S e l e c t  & Ul t imate9  Male  table ,  as 

105% in d u r a t i o n  19 g r a d e d  u n i f o r m i l y  to 80% dura t ions  16 and 

$37 p e r  po l i cy  

5% p r e m i u m s  

Z% p r e m i u m s  

M a i n t e n a n c e  e x p e n s e  i n f l a t e d  a t  r a t e  equal  to 
t h r e e - y e a r  bond r a t e  less  5%. 

36.8% on s t a t u t o r y  ga in  f r o m  opera t ions .  
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