
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 3 

CASH FLOW ANALYSIS: A NEW A P P R O A C H  TO U N D E R S T A N D  AND MANAGE RISK 

MR. MICHAEL E. MATEJA" The focus of this seminar  is on the  l a tes t  methods  

of assessing solvency,  speci f ica l ly  the p rac t i ca l  appl icat ion of cash flow analysis 

in the valuat ion process.  Mr. J ames  Geyer  and I have devoted  a lot of energy  to 

the subject  of cash flow analysis in the last  few years .  Our goal today is to share  

some of what  we have lea rned  with you. 

My personal  exper ience  in this a rea  began in ea rnes t  about th ree  years  ago when 

I d i r e c t e d  the  analysis of nonpar t ic ipa t ing  individual l ife insurance  for the  

Society 's  C-3 Risk Task Force .  More r ecen t ly ,  as Cha i rman  of the Socie ty  and 

A c a d e m y  Combinat ion of Risks Task Force  (CORTF), I used cash flow 

methodology  to analyze  the  problems of combinat ion  of risk. Through the course 

of these  analyses,  Mr. Geyer  and I encoun te r ed  many p rac t i ca l  opportuni t ies  at 

Ae tna  where  these tools could be used. In my p resen ta t ion  I will lay some 

groundwork by developing a t heo re t i ca l  foundat ion,  Mr. Geyer  will then  discuss 

p rac t i ca l  applicat ions of what  we have l ea rned  on the job. I will begin by 

addressing some very  basic questions: the what,  the  why, and the how of cash 

flow analysis. 

Let 's  consider  the "what" of cash flow analysis. In Exhibit 3-1, the  cash flows 

encoun te red  in any analysis problem are outl ined.  Please  note  tha t  I have 

s e p a r a t e d  the asset  cash flows into two groups~ those assoc ia ted  with the original 

i nves tmen t  (those tha t  would be inhouse On the  day of the  valuation),  and those 

assoc ia ted  with r e inves tmen t .  On the l iabil i ty side, cash flows are  separa ted  
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i n to  those  a s s o c i a t e d  wi th  b e n e f i t s  

i n c u r r e d  in provid ing  those  b e n e f i t s .  

by  c o n t r a c t .  

and those  a s s o c i a t e d  wi th  the  expenses  

The b e n e f i t s ,  of  course ,  a re  those  de f ined  

The n e x t  cash  f low is d ividends ,  r e p r e s e n t i n g  p a y m e n t s  to owners .  This is a ve ry  

i m p o r t a n t  cash f low. Here  i t  m a k e s  a d i f f e r e n c e  w h e t h e r  earn ings  a re  r e t a i n e d  

and  he ld  wi th in  a surplus  a ccoun t ,  or w h e t h e r  t h e y  are  paid  out .  If all of the  

ea rn ings  a re  r e t a i n e d ,  i t  should  be c l ea r  t h a t  t he  r isk  m a n a g e m e n t  c a p a c i t y  will 

be much  s t r o n g e r  t h a n  i t  would be if  all  the  ea rn ings  were  pa id  out .  

The las t  cash f low is r e i n v e s t m e n t ,  which  is s imply  the  a lgebra ic  sum of  the  

p r e c e d i n g  cash  f lows.  Asse t s  are  inf lows,  whi le  l i ab i l i t i es  and dividends are  

ou t f lows .  If  t h e  n e t  of  t h e s e  cash  f lows is pos i t ive ,  t h e r e  is cash  ava i lab le  to  

pu rchase  new asse ts ,  ca l l ed  a cash ou t f low.  If  it  is nega t i ve ,  cash  mus t  be 

b o r r o w e d  or a s se t s  l iqu ida ted .  This is r e f e r r e d  to as a cash inf low.  In mos t  of 

the  e x a m p l e s  d i scussed  here ,  we will a s sume  a bor rowing  pos i t ion  when cash is 

needed .  

A v e r y  s imple  r e l a t i onsh ip  ex i s t s  a m o n g  these  var ious  cash  f lows.  In Exhibi t  3-29 

R ° r e p r e s e n t s  a r e i n v e s t m e n t  ou t f low,  equal  to  t he  a s se t  inf lows minus the  

b e n e f i t  and t ax  ou t f lows ,  minus the  p a y m e n t  to  the  owners .  By s imple  a lgebra ,  

d iv idends ,  D, can  be  exp re s sed  as a f u n c t i o n  of  t h e  a s se t  and  l i ab i l i ty  cash  f lows.  

Note ,  in the  second  equa t ion ,  t h a t  e v e r y t h i n g  to the  r igh t  of the  equal  sign 

r e p r e s e n t s  an a s se t  or l i ab i l i t y  cash  f low t h a t  would n o r m a l l y  be e n c o u n t e r e d  in a 

cash  f low analys is .  

-30-  



A s s e t s  

L i a b i l i t i e s  
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R e i n v e s t m e n t  

- O u t f l o w  if  + 

- I n f l o w  i f  - ( b o r r o w i n g )  

EXHIBIT 3-1 

CASH FLOWS 

EXHIBIT 3-2 

Ro = (Ao + AR)-(B+FIT)-D 

T H E N  

D = (A +AR)-R -(B +FIT) 
o o 

F I T  ( F e d e r a l  I n c o m e  Tax)  
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The f o r m u l a  can  he  f u r t h e r  expanded  by s u m m i n g  the  cash  f lows for  all f u t u r e  

y e a r s  and t h e n  d i scoun t ing  t h e m  all to  the  v a l u a t i o n  da t e .  In Exhibi t  3-3 n o t e  

t h a t  the  cash  f lows have  been  r e a r r a n g e d  to group the  r e i n v e s t m e n t  componen t s  

t o g e t h e r  in t he  second  t e r m .  R ° r e p r e s e n t s  the  ou t f low or the  n e t  cash  f low t h a t  

was r e i n v e s t e d .  A R r e p r e s e n t s  the  cash  in f lows  de r ived  f rom this r e i n v e s t m e n t .  

I t  should  be a p p a r e n t  t h a t  in a l eve l  i n t e r e s t - r a t e  e n v i r o n m e n t ,  t he se  two  p r e sen t  

va lues  will  be  equal .  F o r  example ,  i f  t h e r e  is $1,000 of  n e t  cash  f low to inves t ,  

t h e  p r e s e n t  va lue  of  t he  f u t u r e  cash  in f lows  a s s o c i a t e d  wi th  th is  i n v e s t m e n t  

would  also he $1,000. Moreove r ,  i f  bo th  va lues  a re  d i s c o u n t e d  back  to  the  

v a l u a t i o n  d a t e ,  t h e y  will s t i l l  be equal .  Thus,  t h e  second  t e r m  in the  f o r m u l a  will 

be equal  to  zero .  In a non leve l  i n t e r e s t  e n v i r o n m e n t ,  th is  second  t e r m  will also 

be  ze ro  i f  t he  d i scoun t ing  is done p roper ly .  

EXHIBIT 3-3 

PV(D) = PV(A o) + PV(A R)-PV(R o) - PV(B)-PV(FIT) 

When this  s econd  t e r m  cance l s ,  a v e r y  u se fu l  r e l a t i onsh ip  e m e r g e s .  The p r e s e n t  

va lue  of  d iv idends  is equal  to  the  e c o n o m i c  va lue  of the  a s se t s  less the  economic  

va lue  of  t he  l i ab i l i t i es ,  as shown in Exhib i t  3-4. This has  been  de f ined  as cash  

f low based  surplus  (CFS). I'll desc r ibe  the  de t a i l s  of this  in a m o m e n t .  

EXHIBIT 3-4 

PV(D) = (EVA) i - (EVL) i 

PV(D) = CFS. 
1 

I wan t  to  move  on now to  t h e  ques t ion  of  t he  "why" of  cash  f low analys is .  I th ink 

the  answer  can he  r e d u c e d  to one word,  r isk.  Of course ,  r isk is no t  new to the  
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i n s u r a n c e  bus iness .  It  has  b e e n  a round  s ince  the  f i r s t  p o l i c y  was sold. What  is 

n e w l y  r e c o g n i z e d  is m i s m a t c h ,  or  C-3 risk.  I f i r s t  d e a l t  wi th  this in the  ea r ly  

1970s when I was  i nvo lved  wi th  p r ic ing  a f o r e r u n n e r  of  t he  GIG p r o d u c t .  Those  

of  us work ing  on this  r a i s e d  enough  of  a fuss  to  k e e p  our  c o m p a n y  f rom wr i t ing  

t oo  much  of  this  bus iness  a t  wha t  has  p r o v e n  to  be  an i n a d e q u a t e  pr ice .  

The  l a r g e  C-3 r i sk  a s s o c i a t e d  wi th  the  v o l a t i l i t y  in i n t e r e s t  r a t e s  in 1979 

p r o m p t e d  the  f o r m a t i o n  of  the  Soc i e ty ' s  C-3 Risk  Task  F o r c e ,  and Ae t na ' s  

i n v o l v e m e n t  wi th  the  ana lys i s  of  nonpa r  ind iv idua l  l i fe  i n su rance .  This is when  

m a n y  a c t u a r i e s  b e g a n  to  r ea l l y  u n d e r s t a n d  C-3  risk, and d e v e l o p e d  a h e a l t h y  

r e s p e c t  for  t he  losses  t h a t  cou ld  de ve l op  f rom i t .  Cash  f low sh i f t s  p r o d u c e  this 

r isk.  The  fo l lowing  graphs  i l l u s t r a t e  how b o t h  the  a s se t  and the  l i ab i l i ty  cash  

f lows  can  sh i f t  fo r  a nonpar  indiv idual  l i f e  c o n t r a c t .  

ASSET CASH FLOWS INSURANCE CASH FLOWS 
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The i m p o r t a n t  po in t  is t ha t  t h e s e  g raphs  a re  r e p r e s e n t a t i v e  of  t he  kinds of  sh i f t s  

in cash  f lows  t ha t  can  be  e x p e r i e n c e d  wi th  one of  t he  indus t ry ' s  p r o d u c t s .  If  you  

look  b a c k  a t  t he  CFS f o r m u l a ,  in Exhib i t s  3-3 and 3-4~ y o u  will have  s o m e  

a p p r e c i a t i o n  for  how tha t  CFS  can  m o v e  v e r y  d r a m a t i c a l l y .  
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The or ig in  of  C-3 r isk  is book va lue  w i t h d r a w a l  r igh ts .  I pe r sona l ly  don ' t  be l i eve  

C-3 r isk  will  he  b rough t  under  con t ro l  un t i l  such  t i m e  as some  kind of a m a r k e t  

va lue  a d j u s t e d  w i t h d r a w a l  for  m o s t  p r o d u c t s  is adop ted .  

Work on t h e  C-3 Risk Task  F o r c e  also p r o d u c e d  new ins ight  in to  the  f inanc ia l  

ope ra t i ons  of  an i n su rance  company .  I t  b e c a m e  c lea r  t h a t  by  focus ing  on the  

r e l a t i onsh ip  of  a c t u a l  cash  inf lows and outflows9 one could  u n d e r s t a n d  s o m e t h i n g  

abou t  the  t rue  f i nanc i a l  cond i t ion  of  an i n su rance  company .  C o n c e r n  about  the  

s t a t u t o r y  b a l a n c e  s h e e t  a s s e s s m e n t  of f i nanc i a l  s t r e n g t h  is a t t r i b u t a b l e  to t he  

f a c t  t h a t  cash  f lows unde r ly ing  the  s t a t u t o r y  ba l ance  s h e e t  are  idea l ized .  This 

ins ight  c a m e  by  focus ing  on wha t  was p rev ious ly  t h r o u g h t  to  be the  a c t u a l  cash  

f lows.  It was not  enough to a s sume  t h a t  no, or j u s t  modest~ cash  values  would be 

paid  out  under  all c i r c u m s t a n c e s .  As all  of  us he re  found  out  in 1979 t h a t  i f  

i n t e r e s t  r a t e s  go up~ the  cash  w i t h d r a w a l s  also go up. Many of us found  out  t h a t  

one can  e n c o u n t e r  n e g a t i v e  cash f low if  a s se t s  a re  long in such a scenar io .  We 

should  all u n d e r s t a n d  by now t h a t  th is  is a loss s i t ua t i on .  

This l ine of inqui ry  is w h a t  led  to t he  s imple  no t ion  t h a t  r isk was m a n i f e s t  as 

cash  f low dev ia t ions .  This was f u n d a m e n t a l  to  the  concep t  of C-3 risk,  cash 

f lows sh i f t  in response  to  m o v e m e n t  in t he  i n t e r e s t  r a t e .  As we began  our work 

on the  CORTF,  i t  also b e c a m e  c lea r  t h a t  cash  f lows r ea l l y  under l ie  the  o the r  

r isks assumed.  Tab le  3-1 con ta in s  an i l l u s t r a t i o n  of  the  cash  f lows a s soc i a t ed  

wi th  m o r t a l i t y  risk. 
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T A B L E  3-1 

PRIC IN G  RISK 

C a s h  O u t f l o w s  

$ 100 $ 100 $ 100 $ 100 $ 100 $ 100 E s t i m a t e d  

$ 80 $ 80 $ 80 $ 70 $ 150 $ 80 A c t u a l  

1 Z 3 4 5 6 

D u r a t i o n  

In the  s t a t u t o r y  b a l a n c e  s h e e t  t he  under ly ing  v a l u a t i o n  a s s u m p t i o n  migh t  b e  t h a t  

c l a ims  a re  $100 a y e a r .  The  pr ic ing  migh t  a s s u m e  tha t  c l a ims  will b e  $80 a yea r .  

T h e r e  would  b e  v a r i a t i o n s  a round  t he  p r i c ing  a s s u m p t i o n  r e p r e s e n t i n g  d e v i a t i o n s  

of  a c t u a l  e x p e r i e n c e  f rom pr ic ing  a s sumpt ions .  The  r ea l  r isk a s s o c i a t e d  wi th  

p r i c ing  is c a t a s t r o p h i %  as i l l u s t r a t e d  by  t he  $150 cash  f low in t h e  f i f t h  yea r .  

The  s a m e  kind of  ana lys i s  app l i es  to  a s s e t  defaul t~ only  t he  cash  f low d e v i a t i o n  is 

on t he  in f low side.  

The s t a t u t o r y  b a l a n c e  s h e e t  p r o v i d e s  for  an a n t i c i p a t e d  cash  in f low s t r e a m ,  

When an a s s e t  defaul ts~  this  cash  f low s t r e a m  is a l t e r e d .  In Tab le  3-Z~ the  

s e c o n d  and th i rd  y e a r  cash  f lows  do no t  m a t e r i a l i z e r  and t hen  the  s u b s e q u e n t  

cash  f lows  a re  r e d u c e d  and e x t e n d e d .  When d i s coun t ing  the  r e d u c e d  cash  f low 

s t r e a m  to  the  present~ the  r e s u l t  is a r e d u c e d  va lue  t h a t  is t he  m a n i f e s t a t i o u  of  

t he  r isk we  a re  c o n c e r n e d  abou t ,  
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TABLE 3-2 

A S S E T  D E F A U L T  RISK 

Cash Inflows 

$ 100 $ 100 $ 100 $ 100 $1100 Ant ic ipa ted  

$ 100 $ 0 $ 0 $ 80 $ 80 $ 80 $ 880 Actual  

1 2 3 4 5 6 7 

Durat ion  

If you a c c e p t  this view of risk as a devia t ion  f rom e x p e c t e d  cash flow, you arr ive 

at  this ve ry  s imple conclusion: Solvency is a s imple m a t t e r  of understanding and 

control l ing cash flows.  I think this is the b o t t o m  line to the  answer of the "why" 

of  cash f low analysis.  C-3 risk, however ,  is the driving fo rce  behind the 

a t t en t ion  given to cash flow analysis. In a level  i n t e r e s t - r a t e  environment ,  one 

could ge t  along as in the pas t  by choosing conse rva t ive  mor ta l i ty  tables  and 

reasonab le  va lua t ion  in t e re s t  ra tes ,  comput ing  r e se rves  in accordance  with the 

normal  convent ions .  

FROM THE FLOOR:  Where are premiums in the  list  of  cash f lows? 

MR. MATE3A: If you have an in - fo rce  c o n t r a c t  where  you're  con t rac tua l ly  

obl iga ted  to a c c e p t  the premium,  I would consider  the premium an insurance 

cash flow and it would, in e f f e c t ,  be  a nega t ive  l iabi l i ty  cash flow. This analysis 

is valid only under the assumption tha t  there  is no new business. It could be 

ex t ended  to include premium assoc ia ted  with new business,  but  that  would 

compl i ca t e  the analysis considerably.  
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FROM THE FLOOR:  So lvency  is s t a t u t o r i l y  de f ined ,  u n r e l a t e d  to unde r ly ing  

economics .  In m a n y  cases  of  inso lvency ,  compan ie s  have  s t i l l  been  able to  

m a t u r e  the i r  ob l iga t ions  a hundred  cen t s  on a dol lar .  

MR. MATEJA:  Tha t  is a good poin t .  We are  no t  c o n c e r n e d  about  e c o n o m i c  

so lvency  when c o m p l e t i n g  a s t a t u t o r y  b a l a n c e  shee t .  We are  c o n c e r n e d  about  a 

s t a t u t o r i l y  de f i ned  f o r m u l a  t h a t  ass igns va lues  to  var ious  asse t s  and l iab i l i t ies .  

If  the  l i ab i l i t i es  a re  g r e a t e r  t han  the  asse ts ,  the  c o m p a n y  in e f f e c t ,  b e c o m e s  

inso lven t .  If we, as a c t u a r i e s ,  can  p e r f e c t  the  cash  f low ana lys is ,  t hen  we ough t  

to  have  a pe r suas ive  case  t h a t  the  c o m p a n y  is no t  inso lven t  when the  r e g u l a t o r  

corn es. 

Le t ' s  move  on to the  "how" of cash  f low analys is .  I th ink  this  can  be s e p a r a t e d  

in to  two d i s t i nc t  pa r t s .  F i r s t ,  cash  f lows  mus t  be developed~ and~ second,  those  

have  to be i n t e r p r e t e d .  

Deve lop ing  cash  f lows is not  a s imple  task ,  bu t  i t  does not  have  to be onerous  

e i t he r .  Many  i n t e r e s t i n g  ana lyses  can  be c o m p l e t e d  by wha t  I would cal l  

" a r m c h a i r "  me thods .  Much can be l e a r n e d  f rom s imple  ana lyses  t h a t  can be 

c a r r i e d  out  wi th  a hand -he ld  c a l c u l a t o r .  Many p rob lems  have  been  solved where  

cash  f lows were  deve loped  using a pe r sona l  c o m p u t e r  (PC). I th ink  for  mos t  of 

t he  p rob lems  t h a t  you  are  l ike ly  to address~ a pe r sona l  c o m p u t e r  is a v e r y  

power fu l  tool .  

Assumpt ions  a re  r e a l l y  the  key  to  deve lop ing  cash  f lows,  and  the  appendix  to the  

P r e l i m i n a r y  R e p o r t  of  t he  C O R T F  ou t l ines  the  kind of  a s sumpt ions  t h a t  have  to  

be  m a d e  along wi th  exp l ana t i ons  of  why those  mus t  be made .  I 'm not  going to  
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r e v i e w  t h e m  in de t a i l  he re .  

t r o u b l e s o m e  a s s u m p t i o n s  t a x e s ,  d iv idends  and the  p r o p e r  

d i scoun t ing .  Solu t ions  to  t h e s e  p r o b l e m s  have  b e e n  deve loped .  

sha re  t h o s e  wi th  y o u  in a m o m e n t .  

I only want to point out that there are a couple of 

approach to 

I'm going to 

Let us assume that you've been able to put together a model and understand the 

cash flows associated with an insurance product. You develop cash flows for two 

scenarios and your problem now is to understand what those cash flows are 

telling you. Interpreting cash flows is the tougher part of the "how" of cash 

flows. Your first choice is to lay the cash flows side by side. I can tell you that 

this is not going to be a very rewarding experience. You can confirm that the 

cash flows are perhaps different, but it will not reveal much about the inherent 

v a l u e s  r e p r e s e n t e d  b y  t he  d i f f e r e n t  cash  f low s t r e a m s .  

The next alternative is to start discounting the cash flows or accumulating them 

forward. You can discount with before-tax interest rates, after-tax interest 

rates, level interest rates and average interest rates. It was the task force's 

experience in doing this that something just did not seem to hang together with 

the answers. If you read the final report for nonpar individual life, there is an 

explanation of our early attempts at discounting cash flows. 

A b o u t  O c t o b e r  or N o v e m b e r  l as t  y e a r ,  as  the  C O R T F  was  f a c i n g  the  p r o b l e m  of  

p u t t i n g  t o g e t h e r  the  c o m b i n a t i o n  of  r isk mode l ,  Mr. G e y e r  c a m e  in to  my o f f i c e  

and a n n o u n c e d  t ha t  he f ina l ly  had the  a n s w e r  to  the  p r o b l e m  of d i scoun t ing  cash  
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f lows.  The answer  is cash  f low based  surplus.  I am f i r s t  going to  r ev i ew  some  of  

t he  ways  t h a t  one should no t  do casl~ f low d i scoun t ing .  Unde r s t and ing  the  

p rob lems  wi th  the  i n c o r r e c t  app roaches  will r e i n f o r c e  your  u n d e r s t a n d i n g  of  the  

c o r r e c t  m e t h o d o l o g y .  

In Tab le  3-3 cash  f lows a s s o c i a t e d  wi th  a ve ry  s imple  i n su rance  a r r a n g e m e n t  a re  

s u m m a r i z e d .  

TABLE 3-3 
B A S I C  C A S H  F L O W S  

D u r a t i o n  I n f l o w s  O u t f l o w s  

1 $ 140  - 
Z 140 - 
3 140 - 
4 1 ,140  $ 1 ,630  

P V -  BFIT $ 1 ,000  $ 965 

P V - A F I T -  $ 1,167 $ 1,161 

We assume  $1,000 p r e m i u m  for  a GIC c o n t r a c t  g u a r a n t e e i n g  i n t e r e s t  a t  13 

p e r c e n t  for  four  yea r s .  This se t s  up a l i ab i l i t y  ou t f l ow  of $1,630 a t  the  end of 

the  f o u r t h  y e a r .  We f u r t h e r  assume t h a t  the  p r e m i u m  is i n v e s t e d  in a s imple  

bond  bea r i ng  14 p e r c e n t  coupons and m a t u r i n g  a t  the  end of four  years .  At  the  

b o t t o m  of  Table  3-3, the  p r e s e n t  va lues  of t h e s e  cash  f lows are  given.  Looking  

a t  the  d i f f e r e n c e  b e t w e e n  the  p r e s e n t  values  of the  inf lows  and ou t f lows ,  i t  is 

a p p a r e n t  t h a t ,  e i t h e r  on a b e f o r e - t a x  or an a f t e r - t a x  basis ,  i t  will  be pos i t ive .  

On a b e f o r e - t a x  basis ,  the  d i f f e r e n c e  is $35, whe rea s  on the  a f t e r - t a x  basis  the  

d i f f e r e n c e  is $6. So, the  ques t ion  is: "Which answer  is c o r r e c t ?  $35 or $6?" 
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The p rob lem is a l i t t l e  m o r e  c o m p l i c a t e d  than  i l l u s t r a t e d  here .  I f  you  r e m e m b e r  

t he  "wha t "  of  cash f lows,  two have  not  y e t  b e e n  a c c o u n t e d  f o r -  t axes  and 

d iv idends .  These  add i t i ona l  cash  f lows a re  p r e s e n t e d  in Table  3-4. 

TABLE 3-4 
OPERATIONS CASH FLOWS 

~*~1 Div idend  F ina l  D iv idend  
G r o s s  Gross  

D u r a t i o n  I n c o m e  FIT Div. I n c o m e  FIT Div. 

1 10.0 3.7 6.3 10.0 3.7 0 
Z 11.3 4.Z 7.1 1Z.Z 4.5 0 
3 1Z.8 4.7 8.1 14.7 5.4 0 
4 14.4  5.3 9.1 17.7 6.5 34.5 

P V - B  FIT xx  1 Z. 7 Z 1 . 9  x x  14 .  Z Z 0 . 4  

P V - A F r r  xx 14.3  Z4.6 xx 16.0  Z4.6 

Two d iv idend  a s sumpt ions  a re  cons ide red .  On the  l e f t  is annual  sha reho lde r  

d iv idends  and on the  r igh t  is what  I ca l l  f ina l  sha reho lde r  dividends,  which 

a s sume  t h a t  all ea rn ings  a re  r e t a i n e d  in the  surplus  a c c o u n t  and then  paid  out  a t  

the  t i m e  the  l i ab i l i t y  m a t u r e s .  The number s  in the  co lumns  headed  "Gross 

I ncome"  r e p r e s e n t  t h e  t axab l e  i ncome ,  equal  to  i n t e r e s t  e a rned  minus i n t e r e s t  

c r ed i t ed .  N o t e  t h a t  i n c o m e  is no t  a cash  f low. In the  f i r s t  y e a r  t h e r e  is i ncome  

of  $10. With  a t ax  r a t e  of  36.8 p e r c e n t ,  t he  t ax  is $3.58. No t i ce  t h a t  in t he  

s econd  yea r ,  under  t he  f ina l  d iv idend  assumpt ion ,  i n c o m e  has gone up r e l a t i v e  to 

t he  annual  d iv idend  assumpt ion .  The e x t r a  i n c o m e  r e p r e s e n t s  i n t e r e s t  earn ings  

on the  r e t a i n e d  ea rn ings  of $5.30 pa id  out  under  the  annual  d iv idend assumpt ion .  

At  t he  b o t t o m  of  Tab le  3-4, the  p r e s e n t  va lues  of the  cash  f lows are  shown on 

b e f o r e - t a x  and  a f t e r - t a x  basis .  
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All of the  p r e sen t  

fo l lowing  t ab le .  
l 

values  for  t he se  cash  f lows have  been  combined  in the  

Asse t s  (Inflows) 

TABLE 3-5 

j ~ n n u a l  

S h a r e h o l d e r  D iv idend  
F ina l  

Sha reho lde r  Div idend  
BFIT AFrr BFrr AFIT 

$I,000 $1,167 $1,000 $1,167 

Liab i l i t i e s  (Outflows) 
- B e n e f i t s  $ 965 $ I , 1 6 1  $ 965 $ I , 1 6 1  
- FIT 13 14 15 16 

A - L ZZ (8) ZO (I0)  
Shareho lde r  Div idend  ZZ Z5 Z0 Z5 

The re  are  s e v e r a l  i n t e r e s t i n g  po in t s  I wan t  to  focus  on he re .  The f i r s t  is t h a t  t he  

d i f f e r e n c e  b e t w e e n  the  p r e s e n t  va lues  of a s se t  and l i ab i l i t y  cash  f lows is equal  to  

t he  p r e s e n t  va lue  of  s h a r e h o l d e r  d iv idends  for  b o t h  d iv idend  assumpt ions .  

The nex t  po in t  is t h a t  the  d i f f e r e n c e  b e t w e e n  the  p r e s e n t  va lues  of  asse t  and 

l i ab i l i ty  cash  f lows on the  a f t e r - t a x  basis  p r o d u c e d  wha t  I would call  a 

nonsens i ca l  r e su l t .  The resu l t s  are  n e g a t i v e .  Since we c l ea r l y  have  an earn ings  

e l e m e n t  in th is  a r r a n g e m e n t ,  we ought  to  ge t  an e c o n o m i c  va lue  t h a t  is pos i t ive .  

Next ,  n o t i c e  t h a t  the  d i f f e r e n c e  b e t w e e n  the  p r e s e n t  va lue  of  a s se t  and l i ab i l i ty  

cash f lows on a b e f o r e - t a x  basis  depends  on the  d iv idend  assumpt ion .  For  the  

annua l  d iv idend assumpt ion ,  I ge t  a va lue  of  $ZZ. For  the  d iv idend assumpt ion ,  I 

ge t  a va lue  of  $Z0. Somehow i t  does no t  s e e m  r e a s o n a b l e  t h a t  t he  e c o n o m i c  

va lue  of  the  business  should  depend  on the  d iv idend  pol icy.  
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Fina l ly ,  and cur ious ly ,  t he  p r e s e n t  va lue  of  the  s h a r e h o l d e r  d iv idend on the  a f t e r -  

t ax  basis  is t h e  s a m e  in bo th  cases ,  $25. The r ea son  for  this  is t h a t  when  

ea rn ings  a re  r e t a i n e d ,  t h e y  a c c u m u l a t e  in the  surplus  a c c o u n t  a t  an a f t e r - t a x  

r a t e .  When the  ea rn ings  a re  f ina l ly  pa id  out ,  t h e y  a re  d i s c o u n t e d  a t  the  s a m e  

a f t e r - t a x  r a t e .  Thus,  the  t iming  of t he  p a y m e n t  o f  d iv idends  is i m m a t e r i a l .  

These  obse rva t ions  abou t  t he  var ious  p r e s e n t  va lues  led  us to  the  conclus ion  t h a t  

we p robab ly  should  be using a f t e r - t a x  d i scoun t  r a t e s .  But  t he  t a sk  f o r c e  

m e m b e r s  did no t  know how to p roduce  r e a s o n a b l e  r e su l t s  on an a f t e r - t a x  basis.  

T h a t  is, we got  the  -$8 and the  -$10 in the  above example .  We s u s p e c t e d  t h a t  

somehow the  d i f f e r e n c e  b e t w e e n  the  p r e s e n t  va lue  of  a s se t  and l i ab i l i ty  cash  

f lows  should  be  $Z5, which  is s u g g e s t e d  by t h e  bas ic  f o r m u l a  t h a t  I p r e s e n t e d  a t  

the  beg inn ing  of my  discussion.  

A f t e r  a lo t  of  e x p e r i m e n t a t i o n ,  we conc luded  t h a t  in order  to  use a f t e r - t a x  

d i scoun t  r a t e s ,  one has to  use a f t e r - t a x  cash  f lows as i l l u s t r a t e d  in Table  3-6. 

TABLE 3-6 

CFS BASIS 
BASIC CASH FLOWS 

Durat ion  I n f l o ws  O u t f l o w s  

1 $ 88 $ (48) 
z 88 (54) 
3 88 (61) 
4 1.088 (69) 

PV - AFIT $ 1 ,000  $ 975 

Note: (130) x (1 - .368) = (8Z) 

(130) - (8Z) = (48) 

+ 1630 

-4Z- 



The t e c h n i q u e  is to i d e n t i f y  the  inf low and ou t f l ow  i t e m s  t h a t  de f ine  the  t ax  

l i ab i l i ty  and t ax  e f f e c t  as t h e y  occur .  On the  a s se t  s ide,  the  t a x a b l e  inf low is 

$140. When I mu l t i p ly  this  cash  f low by 1 minus  the  t ax  r a t e  of 36.8 p e r c e n t ,  I 

a r r ive  a t  an a f t e r - t a x  cash  f low of  $88. On the  ou t f low side,  I have  an i n t e r e s t  

c r ed i t  of  $130. When I t ax  th is  cash  f low,  s o m e t h i n g  cur ious  happens .  This is 

i l l u s t r a t e d  in the  no t e  a t  the  b o t t o m  of  Table  3-6. When I t ax  the  $130 c red i t ,  

the  r e su l t  is $8Z. The ne t  i n t e r e s t  c red i t ,  howeve r ,  is not  a cash f low; i t  is 

s imply  an a c c o u n t i n g  e n t r y .  The d i f f e r e n c e  b e t w e e n  $130 and $8Z is t he  $48 in 

the  ou t f l ow  co lumn of Table  3-6. No te  t h a t  this  is a n e g a t i v e  ou t f low,  which in 

e f f e c t  r e p r e s e n t s  an in f low f rom the  f e d e r a l  g o v e r n m e n t .  This inf low r e p r e s e n t s  

the  b a l a n c e  of the  $130 t h a t  the  po l i cyho lde r  r e c e i v e s .  This t r e a t m e n t  of the  

ou t f l ow  m a k e s  sense  in r e l a t i o n  to t he  t r e a t m e n t  of  the  inf low.  If on the  inf low 

s ide  I pay  the  d i f f e r e n c e  b e t w e e n  $140 and $88 as an ou t f low,  t h e n  I n e e d  to 

r e c o g n i z e  the  co r re spond ing  t ax  e f f e c t  of  $(48) on the  ou t f l ow  side and t r e a t  i t  

as an inf low.  This is a v e r y  sub t l e  concep t ,  bu t  we now fee l  c o m f o r t a b l e  wi th  i t .  

I t  is exp la ined  in t h e  C O R T F  r epo r t .  

In Table  3-7 CFS basis  d i f f e r e n c e s  b e t w e e n  the  p r e s e n t  va lues  of a s se t  and 

l i ab i l i ty  cash f lows are  p r e s e n t e d .  

Asse t s  (Inflows) 

Liab i l i t i e s  (Outf lows) 
- B e n e f i t s  
- FIT 

CFS = A-L 

Shareho lde r  Div idend  

TABLE 3-7 

.~nnual  
Sha reho lde r  D iv idend  

$1,000  

$1,161 
(186) 

Z5 

Z5 

F ina l  
Sha reho lde r  Div idend  

$1 ,000 

$1,161 
(186) 

Z5 

Z5 
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H e r e  we s ee  t he  e q u i v a l e n c e  I e s t a b l i s h e d  in the  b a s i c  f o r m u l a  fo r  cash  f lows  a t  

t he  s t a r t  of  th is  p r e s e n t a t i o n  - -  t he  p r e s e n t  va lue  of  s h a r e h o l d e r  d iv idends  is 

equa l  to  the  p r e s e n t  va lue  of  the  a s se t  cash  f lows  minus the  p r e s e n t  va lue  of  

l i ab i l i ty  cash  f lows .  And t h a t  r e l a t i onsh i p  will  ho ld  w i t hou t  r e g a r d  to  the  

d iv idend  pol icy!  The r e l a t i onsh ip  of  t h e s e  cash  f lows  is i n t e r e s t i n g  for  ano t he r  

r ea son .  It is a f u n c t i o n  only  of  the  cash  f lows  t h a t  a re  in -house  a t  t he  t i m e  of  

t he  va lua t ion .  T h e r e  is no w o r r y  a b o u t  r e i n v e s t m e n t  cash  f lows .  

F R O M  THE F L O O R :  How is the  c r ed i t ,  a s s u m e d  on t he  l i ab i l i ty  cash  f low,  

r e f l e c t e d  if  t he  c o m p a n y  has  n e v e r  pa id  t a x e s ?  

MR. M A T E J A :  U n d e r  t hose  c i r c u m s t a n c e s ,  one  should  r e f l e c t  t he  a c t u a l  cash  

f lows ,  in which  no c r e d i t  r e su l t s .  Tax c r e d i t s  a re  a p r o b l e m  for  c o m p a n i e s  t ha t  

a re  o w n e d  in tu rn  b y  a holding c o m p a n y .  

F R O M  THE F L O O R :  With  r e g a r d  to  m u t u a l  c o m p a n i e s ,  how is the  t ax  on surplus  

r e f l e c t e d ?  

MR.  M A T E J A :  To da t e ,  we  have  used  this  ana lys is  only fo r  n o n p a r t i c i p a t i n g  

c o n t r a c t s  unde r  s o m e w h a t  i d e a l i z e d  cond i t ions ,  as  n o t e d  in the  a n s w e r  to  t he  

p r e v i o u s  ques t ion .  We b e l i e v e  t ha t  the  c o n c e p t s  a re  equa l ly  app l i cab le  on the  

m u t u a l  s ide,  bu t  have  not  d e v e l o p e d  t he  m e t h o d o l o g y  t h a t  far .  

I wan t  to  b r i e f l y  cons ide r  the  p r o p e r t i e s  of  cash  f low b a s e d  surplus.  By 

de f in i t ion ,  CFS is equa l  to  the  p r e s e n t  va lue  of  s h a r e h o l d e r  d ividends .  That  

fo l lows  f rom the  bas i c  r e l a t i onsh ip  among  the  va r ious  cash  f lows  as i l l u s t r a t e d  

ea r l i e r .  
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The more  i n t e r e s t i n g  r e l a t i onsh ip  f rom the  s t a n d p o i n t  of  a va lua t i on  a c t u a r y ,  and 

this  is d e m o n s t r a t e d  in t he  C O R T F  r e p o r t ,  is t h a t  CFS is equal  to  the  a m o u n t  of 

cash  t h a t  can be r e m o v e d  and s t i l l  m a t u r e  t he  b e n e f i t s .  In e f f e c t ,  i t  r e p r e s e n t s  

t he  p r e s e n t  va lue  of  f u t u r e  s h a r e h o l d e r  d ividends  under  the  a s sumpt ion  t h a t  the  

cash  f lows are  f ixed.  

Once  a r e l a t i onsh ip  b e t w e e n  CFS and cash is e s t ab l i shed ,  t h e r e  is a basis for  

u n d e r s t a n d i n g  s o m e t h i n g  about  risk.  R e m e m b e r  t h a t  r isk  is r e p r e s e n t e d  by a 

d e v i a t i o n  f rom e x p e c t e d  cash  f low. In the  e x a m p l e  cons ide red  prev ious ly ,  I could 

t a k e  any  of t he  cash f lows and a s sume  t h a t  i t  i n c r e a s e s  or d e c r e a s e s  because  of 

s o m e  risk.  This would change  the  p r e s e n t  va lues  of the  a s se t  and l i ab i l i ty  cash  

f lows when  I d i scoun t  t h e m .  Thus,  I ge t  a new va lue  of  CFS. The d i f f e r e n c e  

b e t w e e n  the  or ig ina l  and the  new value  of  CFS can  be t hough t  of as the  cash cos t  

of  risk.  Table  3-8 p rov ides  a s imple  i l l u s t r a t i o n  of  how to  d e t e r m i n e  the  cash  

cos t  of  risk.  

L e v e l  14% 
I n c r e a s e  to 14.4% 

Cash  Cos t  o f  M i s m a t c h  

TABLE 3-8 

CFS 

$Z4.59 
(.06) 

$Z4.65 

The $Z4.59 is t he  CFS va lue  of  $Z5 f rom the  p rev ious  e x a m p l e  (to the  n e a r e s t  

cent) .  The task  f o r c e  r e r a n  this  mode l  i nc reas ing  the  i n t e r e s t  r a t e  f rom 14 

p e r c e n t  to  14.4 p e r c e n t  assuming  t h a t  the  l i ab i l i ty  would m a t u r e  a t  the  end of 

one y e a r  b e c a u s e  of  the  exe rc i s e  of  a d i s c r e t i o n a r y  w i t h d r a w a l  r ight ,  I t  is a 
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classic example of mismatch risk. The CFS in that instance came out a negative 

$0.06. The difference of $Z4.65, in effect, represents the cash cost of that 

particular mismatch risk. 

When you  th ink  abou t  the  ab i l i t y  to  express  a spec i f i c  level  of  r isk in t e r m s  of 

cash,  I th ink  you ' l l  conc lude ,  as we have ,  t h a t  you  have  s o m e t h i n g  va luable .  

E v e r y b o d y  u n d e r s t a n d s  cash! We, on the  t a sk  fo rce ,  th ink  t h a t  CFS can be used  

to  q u a n t i f y  r isk on a d isc ip l ined  basis .  This would also have  more  gene ra l  

app l i ca t ions  to p rob lems  involving r isk ana lys i s  and q u a n t i f i c a t i o n  wi th in  

i n s u r a n c e  compan ies .  It would be of  va lue  in the  p r e p a r a t i o n  of a c t u a r i a l  

opinions where  v a l u a t i o n  a c t u a r i e s  now are  e x p e c t e d  to ana lyze  cash f lows under  

va ry ing  c i r c u m s t a n c e s .  

One of  the  ea r l i e r  ques t ions  focused  on the  r e l a t i onsh ip  b e t w e e n  s t a t u t o r y  and 

e c o n o m i c  so lvency .  The l a t t e r  m a y  be cons ide red  to be the  ab i l i t y  to  m a t u r e  

ob l iga t ions  w i thou t  r e g a r d  to s t a t u t o r y  a c c o u n t i n g  conven t ions .  I th ink  CFS 

r e p r e s e n t s  t he  m e a n s  to  de f ine  th is  r e l a t ionsh ip .  CFS is an e c o n o m i c  measu re  of  

surplus,  no t  a s t a t u t o r y  one.  I t  is possible  to have  pos i t ive  CFS, but  s t i l l  have  a 

n e g a t i v e  s t a t u t o r y  surplus,  e i t h e r  on the  v a l u a t i o n  d a t e  or a t  some  fu tu r e  da te .  

Thus,  when  CFS is used  in the  p r e p a r a t i o n  of  an a c t u a r i a l  opinion,  ca re  mus t  be 

t aken .  

Lastly, the task force used CFS within the last several months to develop some 

bench mark surplus formulas. We found it very appealing to express a particular 

risk situation in terms of a series of cash flow deviations that we could equate 

-46-  



wi th  a g iven a m o u n t  of  cash.  We also deve loped  the  co r re spond ing  s t a t u t o r y  

surplus  r e q u i r e m e n t s  which  he lped  to u n d e r s t a n d  the  r e l a t ionsh ip  b e t w e e n  

e c o n o m i c  and s t a t u t o r y  so lvency .  

I now want  to  discuss CFS ana lys i s  in p r a c t i c e .  E v e r y t h i n g  I 've said up to  this  

po in t  r e p r e s e n t s  wha t  I would cal l  t he  ivory  t o w e r  wor ld  where  one con t ro l s  all  

t he  va r i ab les  a f f e c t i n g  cash f lows.  When one a t t e m p t s  to do this  ana lys i s  in 

p r a c t i c e ,  i t  is not  so easy .  The f u n d a m e n t a l  p rob lem is deve lop ing  the  da ta .  

I n su rance  c o m p a n y  a c c o u n t i n g  s y s t e m s  were  not  des igned  to suppor t  cash  f low 

analys is ,  and do not  con t a in  all  of  t he  i n f o r m a t i o n  n e e d e d  to  do t h a t  ana lys i s  

p roper ly .  I have  a s s o c i a t e s  who worked  on a GIC book of business  over  f ive  y e a r s  

b e f o r e  t h e y  f ina l ly  had  e v e r y t h i n g  under  con t ro l .  The s imple  message  is t h a t  

t he re ' s  a t r e m e n d o u s  gulf  b e t w e e n  the  t h e o r y  I 've ou t l i ned  he re  and p r a c t i c e  in a 

v iable  i n su rance  company .  

Again,  the  f u n d a m e n t a l  p rob lem is t h a t  the  i n f o r m a t i o n  r equ i r ed  for  s t a t u t o r y  

a c c o u n t i n g  purposes  is no t  the  s a m e  as n e e d e d  for  cash  f low analys is .  Some of 

the  i n f o r m a t i o n  n e c e s s a r y  for  cash  f low ana lys i s  is s inking fund t e rms ,  

r e f i n a n c i n g  da te s ,  call  i n f o r m a t i o n ,  and cal l  p r e m i u m s .  However ,  i t e m s  as 

s imple  as m a t u r i t y  d a t e  m a y  no t  be ava i l ab le  or m a y  not  be  a c c u r a t e .  At  Ae tna ,  

we had  m a t u r i t y  da t e s  in our asse t  r eco rds ,  bu t  those  were  neve r  used  o t h e r  t h a n  

for  Schedule  D. In the  course  of  some  r o u t i n e  checks  to develop  cal l  p r e m i u m  

i n f o r m a t i o n ,  s o m e b o d y  d i s cove red  t h a t  some  of  the  m a t u r i t y  da t e s  were  wrong.  

The process  of ed i t ing  d a t a  for  a GIC po r t fo l i o ,  a t  the  t ime ,  cos t  $8 - $9 bi l l ion 

and e x t e n d e d  over  s eve ra l  yea r s .  We did not  ge t  good con t ro l  over  the  ana lys is  

un t i l  we got  our cash  f low model  on l ine and in tune  wi th  the  var ious  asse t  and 

l i ab i l i ty  mode ls  t h a t  were  used  for  the  annua l  s t a t e m e n t .  Today,  we do a 
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m o n t h l y  r e c o n c i l i a t i o n  of  t h e s e  s y s t e m s .  We did our  f i r s t  r e c o n c i l i a t i o n  a f t e r  

s e v e r a l  y e a r s  of  work  and w e r e  $300 mi l l ion  o f f  on t he  a s se t s .  Tha t  r e p r e s e n t e d  

a b o u t  3 p e r c e n t  which  had  a p r o f o u n d  a f f e c t  on our  analys is .  

The  p r o b l e m  on t h e  l i ab i l i t y  s ide  was worse  un t i l  we d e v e l o p e d  a r e c o n c i l i a t i o n  

s y s t e m  unde r  s t r i c t  a c c o u n t i n g  c o n t r o l .  This  a s su r ed  t h a t  t he  analys is  b e g a n  

wi th  t h e  c o r r e c t  funds.  However9  p r o j e c t i n g  t he  cash  f lows r e l a t e d  to  t h e s e  

l i ab i l i t i e s  was a n o t h e r  p r o b l e m .  Many  of  the  l i ab i l i t i e s  do no t  h a v e  well  d e f i n e d  

cash  f lows.  Thus,  m a n y  a s s u m p t i o n s  w e r e  r e q u i r e d  to  deve lop  t h e s e  and 

u n d e r s t a n d  how the  cash  f lows m o v e  in r e s p o n s e  to  changes  in t he  l eve l  of  

i n t e r e s t  r a t e s .  A g r e a t  e x t e n t  of  s u b j e c t i v i t y  is e m p l o y e d  wi th  cash  f low 

ana lys i s  in p r a c t i c e .  

I w a n t  to  t a lk  b r i e f l y  a b o u t  CFS fo r  a c o m p a n y .  We a c t u a l l y  t r i e d  to  do this  fo r  

all  o f  t h e  A e t n a  L i f e  C o m p a n i e s .  It  t ook  us abou t  a y e a r .  I can ' t  r e m e m b e r  

e x a c t l y  how m u c h  we w e r e  o f f  on the  asse t s ,  bu t  i t  was s o m e t h i n g  in the  

n e i g h b o r h o o d  o f  .5 p e r c e n t .  We had  to  do all o f  t he  work  of  deve lop ing  cash  

f lows fo r  t he  a s se t s  in our  C o r p o r a t e  A c t u a r i a l  D e p a r t m e n t .  T h e r e  was a mode l  

a v a i l a b l e  in t h e  i n v e s t m e n t  a r e a  t h a t  d e v e l o p e d  cash  f lows  fo r  GNMAs. T h a t  

d e p a r t m e n t  v o l u n t e e r e d  to  do this  p a r t  of  t he  job  fo r  us. When we r e v i e w e d  the  

r e s u l t s ,  we  found  ou t  t h a t  t h e  m ode l  had  b e e n  wrong  fo r  m a n y  y e a r s .  Each  a s se t  

c lass  p r e s e n t e d  un ique  p r o b l e m s  in deve lop ing  cash  f lows.  Many  asse t s  do no t  

h a v e  w e l l - d e f i n e d  cash  f lows.  

The  cur ious  th ing  is t h a t  a f t e r  all  cash  f lows w e r e  d e v e l o p e d  and d i s c o u n t e d  on a 

CFS basis ,  we go t  an a n s w e r  t h a t  was c o n s i s t e n t  wi th  wha t  we t h o u g h t  our r e a l  

f i n a n c i a l  s t r e n g t h  was. We also t e s t e d  a high i n t e r e s t - r a t e  s c e n a r i o  and a low 
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i n t e r e s t - r a t e  s cena r io .  Cur ious ly  enough,  i t  was  the  low i n t e r e s t - r a t e  s c e n a r i o  

t h a t  s h o w e d  t he  g r e a t e s t  r isk.  R e f i n a n c i n g  a s s o c i a t e d  wi th  the  cal l  r isk is 

s o m e t h i n g  t h a t  I th ink is u n d e r e s t i m a t e d  t o d a y .  We in the  i n d u s t r y  go t  o u r s e l v e s  

b e a t e n  up when  i n t e r e s t  r a t e s  w e r e  on the  w a y  up, and it  is l ike ly  t ha t  we  a re  

going to  ge t  o u r s e l v e s  b e a t e n  up aga in  if  i n t e r e s t  r a t e s  go down.  

N e x t ,  I wou ld  l ike to  cons ide r  c a sh  f low ana lys i s  in suppo r t  of  t he  a c t u a r i a l  

opinion.  As you  p r o b a b l y  all know,  the  NAIC will  be  cons ide r ing  a gu ide l ine  t ha t  

will r e q u i r e  t h e  v a l u a t i o n  a c t u a r y  to  exp la in  the  e x t e n t  to  which  cash  f low 

ana lys i s  is r e f l e c t e d  in the  a c t u a r i a l  opinion for  annu i t i e s  and o the r  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 .  The C O R T F  r e p o r t  r e c o m m e n d s  mov ing  in a d i r e c t i o n  w h e r e  

cash  f low ana lys i s  would  be  m a n d a t o r y  in valuing the  t o t a l i t y  of  a c o m p a n y ' s  

bus iness .  G iven  the  kind of  e x p e r i e u c e  I have  b e e n  d iscuss ing ,  you  can  

u n d e r s t a n d  why I am inc redu lous  a b o u t  a cash  f low ana lys i s  of  a whole  c o m p a n y ,  

p a r t i c u l a r l y  if  the  ana lys i s  f o c u s e s  on surp lus  r e q u i r e m e n t s .  

I f i r m l y  suppo r t  t he  a p p l i c a t i o n  of cash  f low ana lys i s  a t  t he  p r o d u c t  leve l .  Such 

ana lys i s  has  b e e n  s u c c e s s f u l l y  p e r f o r m e d  for  GIC and  for  o t h e r  l ines of  bus iness .  

The f a c t  is t ha t  v a l u a t i o u  r e s e r v e s  a re  p r o d u c t  s p e c i f i c ,  and an a p p r o p r i a t e  

r e s e r v e  r e f l e c t s  t he  i n h e r e n t  r isks.  I g e t  c o n c e r n e d  when  I am e x p e c t e d  to  

u n d e r s t a n d  cash  f lows  a s s o c i a t e d  wi th  the  e x t r e m e s  of  risk, which  r e q u i r e s  

surplus .  Surplus fo r  a p r o d u c t  has  no mean ing .  Surplus has  mean ing  only  a t  a 

c o m p a n y  leve l ,  and nobody  I know of has  a p r a c t i c a l  a p p r o a c h  to deve lop ing  

surplus  a t  a c o m p a n y  l eve l  using cash  f low (or any o t h e r  approach) .  Our work  on 

the  C O R T F  has  l e f t  me  v e r y  s k e p t i c a l  a b o u t  q u a n t i f y i n g  r isk a t  the  e x t r e m e s .  
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Cash  f low analys is  for  deve loping  surplus  a t  a c o m p a n y  leve l  m a y  be in the  

fu tu r e ,  bu t  i t  is no t  in the  n e a r - t e r m  f u t u r e ,  in my opinion.  On the  t a sk  fo rce ,  

we have  done a g r e a t  dea l  of  work  t r y ing  to q u a n t i f y  t he  e x t r e m e s  of risk, and I 

am conv inced  i t  would  be  imposs ib le  to gain  any  deg ree  of  discipl ine  over  this  

p rocess .  Cash  f low analys is  r e su l t s  are  ve ry  s ens i t i ve  to the  assumpt ions  t h a t  

de f i ne  the  cash  f lows,  for  i n s t a n c e ,  w i t h d r a w a l s ,  i n t e r e s t  r a t e s ,  expenses ,  and 

the  l ike.  When one cons iders  the  e x t r e m e s  of  t he se  assumpt ions ,  r e su l t s  change  

d r a m a t i c a l l y .  For  e x a m p l e ,  i f  i n t e r e s t  r a t e s  a re  ?0 p e r c e n t ,  one answer  resu l t s ;  

a t  Z5 p e r c e n t ,  a d r a m a t i c a l l y  d i f f e r e n t  answer  is p roduced .  If you  look a t  the  C-  

3 Risk R e p o r t ,  y o u  can  ge t  some  idea  of  t he  s e n s i t i v i t y  of  t he  resu l t s  to  the  

a s sumpt ions .  With  va r i a t i ons  of this  m a g n i t u d e ,  i t  would be imposs ible  to 

ach i eve  c o n s i s t e n c y  in r e s e r v e  levels  on an i n d u s t r y - w i d e  level .  The r e se rve  plus 

surplus  t h a t  I m igh t  se t  up a t  A e t n a  would bea r  no r e l a t ionsh ip  to  what  T rave le r s  

migh t  be doings such  a s y s t e m  s imply  won ' t  work.  

My f inal  c o m m e n t s  will be on v a l u a t i o n  pr inc ip les .  These  are  much  d e b a t e d  

t h e s e  days  wi th  l i t t l e  r e so lu t ion .  Here  we are  t a lk ing  about  using cash  flow 

ana lys i s  to se t  v a l u a t i o n  r e se rves .  Thus we need  pr inc ip les  to  con t ro l  p rocedu re s  

for  working  wi th  cash  f lows.  I do no t  know wha t  all  of  the  va lua t ion  pr inc ip les  

are  t h a t  will e v e n t u a l l y  be deve loped ,  bu t  I r e c o m m e n d  at  l eas t  t h r ee  as wor thy  

of  cons ide ra t i on .  The f i r s t  is t h a t  a v a l u a t i o n  mus t  cons ider  all the  m a t e r i a l  

f a c t o r s  a f f e c t i n g  f i nanc i a l  condi t ion .  A n y t h i n g  t h a t  a f f e c t s  the  cash flow then  is 

m a t e r i a l .  In the  c o m p u t a t i o n  of  CFS,  any  changes  in the  cash f lows will a f f e c t  

the  answer .  

The second  pr inc ip le  is t h a t  a s sumpt ions  should be cons i s t en t  wi th  exper i ence .  

When working  wi th  cash f lows,  it  b e c o m e s  obvious t h a t  r e su l t s  a re  ve ry  sens i t ive  
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to  a s sumpt ions .  Any a c t u a r y  wor th  his sa l t  can choose  a s se t  of  a s sumpt ions  t h a t  

will ge t  h im the  answer  he wants .  Somehow,  t h e r e  mus t  be an ob l iga t ion  to  

v e r i f y  t h a t  t hose  a s sumpt ions  do r e f l e c t  t he  e x p e r i e n c e  of t he  company .  

A th i rd  pr inc ip le  is t h a t  a s sumpt ions  should  r e f l e c t  c o n s e r v a t i s m  depend ing  upon 

purpose .  Much of our analys is  has been  focused  on s t a t u t o r y  cons ide ra t ions .  

H i s to r i ca l ly ,  c o n s e r v a t i s m  is wha t  under l i e s  v a l u a t i o n  r e se rves .  I n t e r e s t  r a t e s  

for  va lu ing l i fe  i n su rance  t o d a y  are  6 p e r c e n t .  We are  in a 1Z p e r c e n t  i n t e r e s t  

e n v i r o n m e n t .  I would s ay  the  i n t e r e s t  a s sumpt ion  for  l i fe  i n su rance  is 

c o n s e r v a t i v e .  

When I se t  up a r e s e r v e  equal  to  fund  va lue  or fund  va lue  less  su r r ende r  cha rge  

for  a SPDA c o n t r a c t ,  I wonder  w h e t h e r  t h a t  is c o n s e r v a t i v e .  Mr. G e y e r  will 

address  this  p rob lem in a m o m e n t ,  and o f f e r  a couple  of add i t iona l  p r inc ip les  

w o r t h y  of  cons ide ra t i on .  

I am not sure how to reflect conservatism in all of the assumptions that we 

actuaries will encounter in cash flow analysis, but somehow this must be clone in 

order to fairly and appropriately state the financial condition of an insurance 

c o m p a n y .  

I have  one o t h e r  t hough t  on v a l u a t i o n  pr inc ip les .  When I s t a r t  d i scoun t ing  cash  

f low, I know t h a t  the  p r e s e n t  va lue  is d iv idends .  I also know t h a t  some p a r t  of  

the  f u t u r e  d iv idend pay  out  will be g e n e r a t e d  by t h a t  business .  An insu rance  

c o m p a n y  doesn ' t  ge t  all i ts  ea rn ings  f r o m  new business .  So, t he  p rob lem is 
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w h e t h e r  to  r e f l e c t  d iv idends  in the  cash  f low analys is ,  and the  amoun t  to r e f l e c t  

i f  th is  is done.  We t r i e d  to address  th is  p rob lem in t he  C O R T F  paper ,  bu t  t h e r e  

is no d e f i n i t i v e  answer .  

FROM THE FLOOR:  If  t h e r e  is a p r e s u m p t i o n  of bor rowing  in the  cash f low 

ana lys is ,  do you  r e c o g n i z e  t h a t  bor rowing  has i ts  own risks r e l a t e d  to t iming?  

MR. MATEJA:  In the  t a sk  f o r c e  model ,  one can  bor row on t e r m s  d i f f e r e n t  than  

r e i n v e s t m e n t  t e rms .  Bor rowing  can  be fo r  one y e a r ,  f ive  y e a r s  or t en  years .  

With  t w e n t y - t w e n t y  h inds ight ,  one can a lways  choose  the  bor rowing  s t r a t e g y  

having  the  m i n i m u m  cost .  

For  cash  f low ana lys i s  suppor t ing  the  a c t u a r i a l  opinion,  we on the  task  f o r c e  

t r i e d  to a s sume  n e u t r a l  bor rowing  and r e i n v e s t m e n t  s t r a t e g i e s .  We c u s t o m a r i l y  

used  a f i v e - y e a r  r e i n v e s t m e n t  a s sumpt ion ,  which  is s o m e w h e r e  b e t w e e n  shor t  

t e r m  and long t e r m .  We usua l ly  b o r r o w e d  on t e r m s  t h a t  m i r r o r e d  t h e  i n v e s t m e n t  

s t r a t e g y .  

The a l t e r n a t i v e  to  bor rowing  is to sell  asse ts .  We also deve loped  models  on this  

basis .  T h e o r e t i c a l l y ,  t he  r e su l t s  should  be t he  s ame .  In p r a c t i c e ,  I be l ieve  t h a t  

bor rowing  f r o m  po l i cyho lde r s  m a y  r e d u c e  cos ts .  

MR. GEYER: Unt i l  r e c e n t l y ,  mos t  of  us b l indly  fo l lowed  the  S t anda rd  Valua t ion  

Law (SVL), and p r e s u m e d  t h a t  s t a t u t o r y  r e se rve s  were  s u p e r c o n s e r v a t i v e .  

F u r t h e r m o r e ,  we v iewed  r e se rve s  qu i te  s e p a r a t e  f r o m  asse ts .  Rese rves  were  jus t  

number s  we c o m p u t e d  by applying the  SVL. Someone  else wro te  the  asse t  

n u m b e r s  in the  s t a t e m e n t  and the  b a l a n c e  was c o m p a n y  surplus.  
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We now have  a b e t t e r  view of l i fe  i n su rance  a c c o u n t i n g .  When we th ink  of  

r e s e rve s  now,  we th ink  th rough  to the  unde r ly ing  asse t s .  In assess ing r e s e r v e  

a d e q u a c y ,  we are  asking w h e t h e r  the  a s se t s  hack ing  the  r e s e r v e s  can m a t u r e  the  

company ' s  ob l iga t ions .  R e s e r v e s  t h e n  a re  m e r e l y  a way  of  appor t ion ing  t o t a l  

asse t s .  Asse t s  no t  n e e d e d  to m a t u r e  ob l iga t ions  r e p r e s e n t  surplus.  

Mr. M a t e j a  has desc r ibed  m u c h  of  t he  t h e o r e t i c a l  a spec t s  of  CFS and cash  f low 

analys is ;  my  purpose  is to  i l l u s t r a t e  how we use this  and o t h e r  ana lyses  to t e s t  

r e s e r v e  a d e q u a c y .  I will do this  for  t h r e e  s e p a r a t e  p roduc t s :  SPDAs, o n - b e n e f i t  

annu i t i e s  and GICs. Along the  way,  I wan t  to  e s t ab l i sh  some  bas ic  pr inc ip les  of  

r e s e r v e  adequacy .  

I will beg in  wi th  an e x t r e m e l y  s imple  e x a m p l e  of  a d e f e r r e d  a n n u i t y  b lock of  

business .  The bas ic  a s sumpt ions  a re  shown in Exhib i t  3-5. 

I will a s sume  t h a t  t h e r e  are  no g u a r a n t e e s  of i n t e r e s t  about  the  va lua t i on  r a t e ,  

so t h a t  t he  CARVM r e s e r v e  equals  the  cash  s u r r e n d e r  va lue  (CSV). I also i n t end  

to  ignore  i n t e r e s t - r a t e  risk.  Ins t ead ,  I will  a s sume  leve l  i n t e r e s t  r a t e s .  While 

th is  sounds i n c o n s i s t e n t  wi th  the  topic ,  I be l i eve  we n e e d  to go back  to bas ics ;  

s e v e r a l  f u n d a m e n t a l  v a l u a t i o n  pr inc ip les  n e e d  to be d iscussed ,  and  these  can  be 

i l l u s t r a t e d  wi th  a s imple  model .  
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EXHIB1T 3 - 5  

ANNUAL DEPOSITS OF $I00 

EXPENSES: 8% OF FIRST DEPOSIT 
Z.5% OF RENEWAL DEPOSITS 
.5% OF INITIAL FUND BALANCE 

INTEREST EARNED RATE = 11.5% 

INTEREST CREDITED RATE = 10.5% 

"LAPSE" RATE: 10% ANNUALLY 

SURRENDER CHARGES: 5~ FOR 5 YEARS, THEN 
4%, 3%, Z%, 1%, 0% 

E A R N I N G S  PAID OUT  AS S H A R E H O L D E R  DIVIDENDS 

FIT = 36.8% 

In any case ,  t he  s imp le  m o d e l  g e n e r a t e s  annual  p r o f i t s  and losses  for  this b l o c k  

of  po l i c i e s  as shown in Tab le  3-9.  Cash  f l ows  unde r l i e  the  earnings ,  bu t  a re  

r e a l l y  no t  o f  c o n c e r n  as long as i n t e r e s t  r a t e s  a re  l eve l .  This is, o f  course ,  how 

we a c t u a r i e s  have  p r i c e d  and a n a l y z e d  p r o d u c t s  and r e s e r v e s  for  a long t ime .  

I wan t  to  f o c u s  on the  s t a t u t o r y  ea rn ings  p a t t e r n .  This is shown in the  f inal  

c o l u m n  of  Tab le  3-9.  It  is shown g r a p h i c a l l y  in Exhib i t  3-6.  N o t e  e s p e c i a l l y  the  

f a c t  t ha t  s t a t u t o r y  ea rn ings  are  n e g a t i v e  in y e a r s  s ix - t en .  This r e s u l t s  b e c a u s e  

s t a t u t o r y  r e s e r v e s  = cash  s u r r e n d e r  va lues ,  t h a t  is, fund  va lue  less  the  

s u r r e n d e r  charge ;  

s u r r e n d e r  cha rge s  g r ade  f r o m  5 p e r c e n t  to  0 p e r c e n t  beg inn ing  in 

y e a r  six; 

t he  b a s i c  ea rn ings  marg in  ( Ie-IC-expenses)  a s s u m e d  is i n s u f f i c i e n t  to  

abso rb  t he  i n c r e a s e s  in r e s e r v e s  c a u s e d  b y  the  r educ ing  s u r r e n d e r  

cha rges .  
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T A B L E  3-9 

STATUTORY RESERVE = CASH SURRENDER VALUE 

DUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IB 
19 
20 

PREN 

100.00 
90.00 
61.00 
72.90 
65.61 
59.05 
53.14 
47.83 
43.05 
38.74 

0.00 
0,00 
0.00 
0,00 
0.00 
0.00 
0,00 
0,00 
0.00 
0.00 

EXP 

FUND 
BALANCE 

BOY 

INT 
CREDITED 

e 10.51 

FUND 
BALANCE BURR 

LAPSES EOY CHARSE CSV 
STAT 

RESERVE 

8.50 100.00 10.50 10.50 99.45 0.05 94.48 94.48 
3.19 I89.45 19.89 19.89 188.41 0.05 178.99 178.99 
3.37 269.41 28.29 28.28 267.93 0.05 254.53 254.53 
3.52 340.83 35.79 35.78 338.95 0,05 322.00 322.00 
3.66 404.56 42.48 42.47 402.34 0.05 382.22 382.22 
3.78 461.39 48.45 48.94 458.85 0.04 440.49 440.49 
3.88 511.99 53.76 54.88 509.18 0.03 493.90 493.90 
3.97 557.01 58.49 60.32 553.94 0.02 542.86 542.86 
4.05 596.99 62.68 65.31 593.71 0.01 587.77 587.77 
4,12 632,45 66,41 69,89 628.97 0.00 628.97 628,97 
3.14 628.97 66.04 69.50 625.51 0.00 625.51 625.51 
3.12 625.51 65.68 69.12 622.07 0.00 622.07 622.07 
3.10 622.07 65.32 68.74 618.65 0.00 618.65 618.65 
3,08 618,65 64,96 6B,36 615.25 0.00 615,25 615,25 
3.07 615.25 64.60 67.98 611.86 0.00 611J86 611.B6 
3,05 611,B6 64.25 67,61 608.50 0,00 608,50 608,50 
3.03 608.50 63,89 67,24 605.15 0.00 605.15 605.15 
3.02 605.15 63.54 66.87 601.82 0.00 601.62 601.82 
3.00 601.82 63.19 66.50 598.51 0.00 598.51 598,51 
1.50 598.51 62.84 661.36 0.00 0.00 0.00 0.00 

INT 
EARNED TAX 

E 11.51 BFO FIT 
STAT 
6FO 

10.52 -2.95 -1 .09 -1.87 
20.85 3,26 1,20 2,06 
29.51 3.32 1.22 2.10 
37.25 3.3fl 1.24 2.13 
44.16 3.42 1.26 2.16 
50.31 -1 .63 -0 .60 -1 .03 
56.32 -2 .70 -0 .99 -1.71 
61.84 -3 .58 -1 .32 -2 .26 
66.91 -4.31 -1 .58 -2.72 
7[ ,57 -4 .89 -1 .80 -3 ,09 
71.97 2.79 1.03 1.77 
71,57 2.7B 1,02 1,76 
71.16 2.76 1.02 1.75 
70.79 2.75 1.01 1.74 
70.40 2.73 1.01 1.73 
70,01 2.72 1,00 1.72 
69.63 2.70 0,99 1,71 
69.25 2,69 0,99 1,70 
68.86 2.67 0.98 1.69 
68,66 4.32 1.59 2.73 

I 
LN 
L~ 
1 

AFIT 

EOY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

PV OF 

THRU 
YR 10 

0.67 
-1 .33  
-3 .53 
-5 .92 
-8 .51 
-B. 10 
- 6 . 9 8  
-5 .22  
- 2 . 8 8  

STAT 6FO 

THRU 
YR 20 

7.32 
5.80 
4.12 
2.29 
0.29 
1.35 
3.15 
5.64 
B.77 

12.50 

ASSUHPT[QNS: 

ANNUAL DEPOSITS OF 

EXPENSES 

INTEREST EARNED RATE 
CREDITED RATE 

LAPSE RATE IN YEAR 1 
IN YEARS 2+ 

FIT RATE 

$100.00 
6 .00 l  
2 .50 l  
0 .50 l  

11.50l  
10.50l  
10.001 
10.001 
36.BZ 

OF FIRST DEPOSIT 
OF RENEMAL DEPOSITS 
OF HEAN FUND BALANCE 
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The p r i m a r y  ques t i on  I wan t  to  focus  on is the  fo l lowing:  

Is t he  r e s e r v e  held~ a t  the  end of  y e a r  f ive  fo r  instance~ a d e q u a t e ?  

N o t e  t h a t  we are  ignor ing  the  poss ib i l i ty  of  a n y t h i n g  going wrong.  We are  f a c e d  

wi th  th is  p i c t u r e  if  e v e r y t h i n g  goes  e x a c t l y  as p lanned .  B e f o r e  answer ing  this  

question9 we n e e d  to r ev iew s o m e  more  da t a .  

Exhib i t  3-3 c o m p a r e s  CFS to s t a t u t o r y  ea rn ings  for  y e a r s  one th rough  ten .  Since 

ea rn ings  are  a s sumed  to  be  pa id  out  annua l ly  (to surplus  or to  owners) ,  CFS can  

be  c o m p u t e d  as the  a f t e r - f e d e r a l - i n c o m e - t a x  (AFIT) p r e s e n t  va lue  of  f u t u r e  

s t a t u t o r y  earn ings .  

The i n t e r e s t i n g  po in t  of  the  g raph  in Exhibi t  3-7 is t h a t ,  even  a t  the  end of  y e a r  

five~ CFS is pos i t ive ,  t hough  j u s t  b a r e l y .  This te l l s  us t h a t  t he  a s se t s  on hand  a t  

the  end  of  y e a r  f ive  a re  s u f f i c i e n t  on an e c o n o m i c  basis  to  m a t u r e  t he  l iabili t ies~ 

g iven  th is  s cena r io .  

The ea rn ings  in y e a r s  e l even  th rough  t w e n t y  have  s u f f i c i e n t  p r e s e n t  va lue  to  

o f f s e t  t he  n e g a t i v e s  in y e a r s  six t h rough  ten .  Thus9 the  a s se t s  on hand  a t  y e a r  

f ive  a re  s u f f i c i e n t  only if  the  bus iness  pe r s i s t s  and e v e r y t h i n g  goes as p l anned  

a f t e r  y e a r  ten.  

An e x a m p l e  of  what  happens  when th ings  go wrong is i l l u s t r a t e d  in Table  3-10. 

Thus 9 i f  lapses  i n c r e a s e  s u b s t a n t i a l l y  a f t e r  y e a r  ten9 CFS as of  y e a r  f ive  is 

n e g a t i v e ;  this  in tu rn  impl ies  t h a t  the  asse t s  are  i n a d e q u a t e  as of t h a t  poin t ,  

even  on a pure  e c o n o m i c  basis.  
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TABLE 3-10 

LASPE R A T E  E F F E C T S  ON C F S  

END OF LEVEL 10% 1 0 ~  1--9 
Y E A R  L A P S E  30% 10+ 

1 7.3Z 3.50 
Z 5.80 I. 69 
3 4. IZ -0. Z8 
4 Z.Z9 -Z.44 
5 0. Z9 -4.78 
6 I .  35 - 4 . 0 9  
7 3 . 1 5  -Z.  68 
8 5 . 6 4  - 0 . 6 1  
9 8 .77  Z.06 

10 lZ .  50 5 .06  

One possible  app roach  t h e n  to  t he  ques t i on  of  r e s e r v e  a d e q u a c y  would be to  

i n c r e a s e  r e s e r v e s  s l igh t ly ,  so t h a t  even  under  adve r se  s cena r io s  l ike this  one,  t he  

a s se t s  would be a d e q u a t e  on an e c o n o m i c  basis .  For  th is  h igh- l apse  scena r io ,  we 

would  have  to i nc r ea se  r e s e r v e s  by  $4.78 in y e a r  f ive,  which  r e p r e s e n t s  1.3 

p e r c e n t  of  t h e  CSV. 

An i m p o r t a n t  ques t i on  we n e e d  to address  is w h e t h e r  or no t  such  e c o n o m i c  t e s t s  

~are s u f f i c i e n t .  In o t h e r  words,  in assess ing  r e s e r v e  a d e q u a c y ,  can we ignore  

s t a t u t o r y  a c c o u n t i n g  r e q u i r e m e n t s  and  r e ly  so le ly  on t h e s e  e c o n o m i c  t es t s ,  w i th  

some  adve r se  dev i a t i ons  t h r o w n  in? This is a f u n d a m e n t a l  ques t i on  t h a t  has no t  

b e e n  a n s w e r e d  to da t e ,  and I know t h e r e  are  c o n f l i c t i n g  opinions on the  m a t t e r ,  

even  wi th in  my  company .  

I be l i eve  t h a t  we canno t  ignore  s t a t u t o r y  a c c o u n t i n g  r e q u i r e m e n t s .  For  this  

b lock,  I know t h a t  t he  m i n i m u m  r e s e r v e  is the  CSV, which  in f ive  more  y e a r s  

f r o m  my  y e a r  f ive  point  will equal  the  ful l  fund  value.  If  th is  b lock of  pol ic ies  

r e p r e s e n t s  my only  l ine of  business ,  and  I have  no surplus ,  t hen  even  if  all  goes  as 

-59-  



planned ,  I will  soon b e  s t a t u t o r i l y  inso lven t .  If  my  c u r r e n t  surplus  is less  than  

a b o u t  two  p e r c e n t  of  l i ab i l i t i e s ,  I wil l  b e  i n so lven t  in f ive  yea r s .  It may  be  t r ue  

t h a t  t h e r e  is s u f f i c i e n t  e c o n o m i c  va lue  to  m a t u r e  all the  l i ab i l i t i es ,  bu t  t ha t  is 

no t  m u c h  he lp  if  t he  r e g u l a t o r s  p a d l o c k  t he  f ron t  doors .  

A t  m y  c o m p a n y ,  we  have  found  s imi la r  p r o b l e m s  when  s tudy ing  the  r isk of  a s s e t  

d e f a u l t .  W i t h o u t  wor ry ing  a b o u t  s t a t u t o r y  a c c o u n t i n g  rules9 we  could  su rv ive  

p r e t t y  h e a v y  a s se t  d e f a u l t s .  Fo r  e x a m p l e ,  i f  10 p e r c e n t  of  our  a s se t s  go in to  

d e f a u l t ,  w i th  S0 p e r c e n t  of  t hose  u l t i m a t e l y  r ecove red~  the  ne t  l o n g - t e r m  loss 

can  b e  e x p r e s s e d  as a loss of  50 bas i s  po in t s  o f f  t he  annual  i n t e r e s t  r a t e .  We can 

su rv ive  such  a loss.  H o w e v e r ,  if s o m e o n e  c o m e s  in and w r i t e s  down the  va lue  of  

the  a s se t s  b y  6-10 p e r c e n t ,  we  a re  ou t  of  bus iness .  

In any ca se ,  i t  is m y  pos i t i on  t h a t  s t a t u t o r y  a c c o u n t i n g  r e q u i r e m e n t s  mus t  b e  

r e c o g n i z e d .  L e t  us see  w h e r e  this  pos i t i on  t a k e s  us wi th  r e s p e c t  to the  d e f e r r e d  

annu i ty  e x a m p l e .  

The  f i r s t  c o l u m n  of  T a b l e  3-11 p r e s e n t s  the  p r e s e n t  va lue ,  a t  AFIT d i scoun t  

r a t e s ,  of  f u t u r e  gains  f rom o p e r a t i o n s  (GFOs) th rough  y e a r  ten .  For  e x a m p l e ,  

t he  n e g a t i v e  8.51 shown for  f u t u r e  y e a r  f ive  is t he  p r e s e n t  va lue  as of  the  end of  

y e a r  f ive  of  GFOs  fo r  y e a r s  six t h rough  ten .  The  s e c o n d  co lumn gives  t he  

p r e s e n t  va lues  th rough  y e a r  t w e n t y ,  and is e q u i v a l e n t  to  CFSs .  
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TABLE 3-11 

END OF 
YEAR 

P R E S E N T  VALUE~ GFOs  
T H R O U G H  THROUGH 

Y E A R  10 ZO (CFS) 

1 0 .67  7 .32  
Z - 1 . 3 3  5 .80  
3 - 3 . 5 3  4 .1Z  
4 - 5 . 9 Z  2.Z9 
5 - 8 . 5 1  O. Z9 
6 - 8 . 1 0  1 .35  
7 - 6 . 9 8  3 .15  
8 - 5 .  ZZ 5 . 6 4  
9 - Z . 8 8  8 .77  

If all  r e s e rve s  in the  f i r s t  t en  y e a r s  a re  i n c r e a s e d  by the  n e g a t i v e  of  the  f igures  

in the  f i r s t  co lumn,  f u t u r e  s t a t u t o r y  losses will be e l i m i n a t e d .  You can  see  th is  

by  working  b a c k w a r d s  f r o m  y e a r  ten.  To e l i m i n a t e  t he  loss in y e a r  ten ,  I n e e d  to  

i n c r e a s e  the  e n d - o f - t h e - y e a r - n i n e  r e s e r v e  by the  n e g a t i v e  of the  AFIT p r e s e n t  

va lue*  of  the  loss a t  the  end of  y e a r  ten .  The e n d - o f - y e a r - t e n  r e s e r v e  r e m a i n s  

a t  the  ful l  fund  value .  

To ze ro  out  ea rn ings  for  y e a r  nine,  we n e e d  to  i nc r ea se  the  e n d - o f - y e a r - e i g h t  

r e s e rve  to fund  the  loss a t  the  end of  y e a r  n ine  and to fund  the  i n c r e a s e  in t he  

e n d i n g - y e a r - n i n e  r e s e r v e  t h a t  was n e c e s s a r y  to  zero  out  the  y e a r  t en  earn ings .  

We accompl i sh  th is  by  i nc r ea s ing  the  e n d - o f - t h e - y e a r - e i g h t  r e s e rve  by the  

n e g a t i v e  of  the  A F r r  p r e s e n t  va lue  of  the  GFOs for  y e a r s  nine  and ten .  

*Since we do no t  ge t  a t ax  d e d u c t i o n  for  t h e s e  e x t r a  r e se rves ,  I have  to use a f t e r -  

t ax  d i scoun t  r a t e s  r a t h e r  t h a n  b e f o r e - t a x  r a t e s .  
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The  s e c o n d  c o l u m n  in T a b l e  3-1Z shows  the  r e s e r v e s  t ha t  p r o d u c e  z e r o  s t a t u t o r y  

G F O s  in y e a r s  one  th rough  ten.  N o t e  t h a t  t he  b i g g e s t  p e r c e n t a g e  i n c r e a s e  is a t  

y e a r  f ive ,  Z.Z p e r c e n t .  This is so b e c a u s e  the  n e g a t i v e  GFOs  were  in y e a r s  six 

t h rough  ten;  t h e  y e a r  f ive  r e s e r v e  is i n c r e a s e d  b y  t he  t hen  p r e s e n t  va lue  of  all  

t h e  losses .  The  y e a r  six r e s e r v e  has  only  fou r  n e g a t i v e  earnings ,  w h e r e a s  in y e a r  

four ,  t he  losses  a re  p a r t i a l l y  o f f s e t  b y  y e a r  f ive  earn ings .  

TABLE 3-12  

ALTERNATE RESERVES 

STAT. RESERVES 
WHICH P R O D U C E  

Y E A R  CSV ZERO GFO's % INC. 

1 94.48 93.80 -0.7% 
Z 178.99 180.3Z 0.7 
3 Z54.53 Z58.06 1.3 
4 3ZZ.00 3ZT.9Z 1.8 
5 38Z.ZZ 390.73 Z.Z 
6 440.49 448.59 1.8 
7 493.90 500.88 1.4 
8 54Z.86 548.09 0.9 
9 587.77 590.65 0.4 

I0 6Z8.97 6Z8.97 0.0 

Exhib i t  3-8 c o n t r a s t s  t he  ea rn ings  p a t t e r n s  for  t h r e e  d i f f e r e n t  r e s e r v e  bases .  

With  ful l  fund va lue ,  in i t ia l  ea rn ings  a re  d e p r e s s e d  the  mos t ,  and earn ings  in 

y e a r s  six t h rough  t en  a re  the  g r e a t e s t .  Wi th  CSVs as r e s e r v e s ,  we  g e t  t he  

p a t t e r n  we  saw ea r l i e r  of  p o s i t i v e s  in t wo  th rough  f ive  yea r s ,  f o l l o w e d  b y  

n e g a t i v e s  in six t h rough  t e n  yea r s .  The z e r o - G F O  r e s e r v e  bas is  g e n e r a t e s  

ea rn ings  b e t w e e n  t h e s e  two  e x t r e m e s .  A f t e r  y e a r  ten,  t he  r e s e v e r  equals  full  

fund  va lue  on all t h r e e ,  so t h a t  t he  GFOs  a re  t he  s a m e .  
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There  are  t h r e e  more  th ings  we n e e d  to cons ider :  

1 

Z. 

3.  

N o n g u a r a n t e e d  e l e m e n t s  

Mix of  po l icy  issue y e a r s  

Adverse  dev ia t i ons  

All of  t h e s e  r e su l t s  p r e s u m e  a leve l  i n t e r e s t  envi ronment~  and t h a t  m a n a g e m e n t  

m a i n t a i n s  c r e d i t e d  i n t e r e s t  a t  the  in i t i a l  level .  The s t a t u t o r y  losses I have  been  

wor ry ing  abou t  occu r  only i f  m a n a g e m e n t  m a i n t a i n s  the  c r e d i t e d  r a t e .  If  r a t e s  

were  r e d u c e d  50-100 bas is  points~ the  s t a t u t o r y  losses  would d isappear .  Thus the  

i n c r e m e n t a l  r e s e r v e s  deve loped  are  c r e a t e d  by t r e a t i n g  a n o n g u a r a n t e e d  e l e m e n t  

as f ixed  in th is  s cena r io .  This m a y  appea r  p r e t t y  h e r e t i c a l  to some  of  y o u  

My r a t i o n a l e  for  this  approach  is t h a t  I have  been  looking only a t  a level  i n t e r e s t  

s cena r io .  These  pol ic ies  a re  m a r k e t e d  wi th  the  c l ea r  e x p e c t a t i o n  t h a t  t he  

c r e d i t e d  r a t e  will no t  be d e c r e a s e d  in a l eve l  i n t e r e s t  scenar io .  I t  is i ncons i s t en t  

wi th  th is  e x p e c t a t i o n  to  t h e n  go to  r e g u l a t o r s  and a rgue  for  lower  r e se rves  on 

the  basis  t h a t  we will cu t  the  c r e d i t e d  r a t e  beg inning  in y e a r  six to  o f f s e t  the  

r e d u c e d  su r r ende r  cha rges .  If  you  c l ea r l y  d isc lose  plans  to l a t e r  r educe  the  

c r e d i t e d  r a t e  in the  po l icy  approva l  p rocess  and m a r k e t i n g  m a t e r i a l s  9 t hen  you 

have  a b e t t e r  a r g u m e n t  fo r  lower  r e se rves .  

A n o t h e r  t hough t  a long these  l ines is t ha t  mos t  respons ib le  m a n a g e m e n t s  would 

wan t  to  avoid c u t t i n g  the  c r e d i t e d  r a t e  in t he  leve l  i n t e r e s t  scenar io .  To do so 

would  d a m a g e  the  company ' s  c r ed ib i l i t y  and t h r e a t e n  new business  oppor tun i t i e s .  
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In any  case ,  I a rgue  t h a t  when assess ing  r e s e r v e  a d e q u a c y ,  in such a leve l  

i n t e r e s t  s cena r io ,  we should a s sume  t h a t  the  c u r r e n t  c r ed i t i ng  r a t e  (or d iv idend  

sca le  for  p a r t i c i p a t i n g  policies) applies .  Howeve r ,  in some  adve r se  scenar ios ,  i t  

m a y  be e n t i r e l y  a p p r o p r i a t e  to  r e f l e c t  t he  f a c t  t h a t  t h e s e  e l e m e n t s  a re  no t  

g u a r a n t e e d .  For  example ,  if  we t e s t  a s c e n a r i o  where  new m o n e y  r a t e s  drop 500 

basis  po in ts ,  t he  c r e d i t e d  r a t e  should  no t  be a s s u m e d  to  be m a i n t a i n e d  a t  t he  

in i t i a l  r a t e ,  bu t  i n s t e a d  should r e f l e c t  wha t  m a n a g e m e n t  would mos t  l ike ly  do. 

Under  CARVM, when we p r o j e c t  out  a t  g u a r a n t e e d  r a t e s  and d i scoun t  back  a t  

the  va lua t i on  r a t e ,  we are  p r i m a r i l y  wor ry ing  abou t  r e i n v e s t m e n t  risk; when 

i n t e r e s t  r a t e s  fa l l ,  i t  is e n t i r e l y  a p p r o p r i a t e  to  r e f l e c t  the  r e l a t ionsh ip  of  

g u a r a n t e e d  and va lua t i on  r a t e s .  Howeve r ,  we have  c o m e  to u n d e r s t a n d  t h a t  

t h e r e  is more  to  C-3 r isk  t h a n  r e i n v e s t m e n t  r isk.  Thus,  we n e e d  to  m o d i f y  our 

t r a d i t i o n a l  p r a c t i c e s  and approaches .  

This br ings  me  t h e n  to a p roposed  p r inc ip le  or pe rhaps  a s t a n d a r d  of p r a c t i c e  

wi th  r e g a r d  to  t e s t i n g  s t a t u t o r y  r e s e r v e  adequacy :  

N o n g u a r a n t e e d  e l e m e n t s  should be c o n s i s t e n t  wi th  the  unde r ly ing  

e c o n o m i c  scena r io .  

Once  again,  w h e t h e r  or not  this  ever  b e c o m e s  a p r inc ip le  r e m a i n s  to be seen.  

Unt i l  i t  is dec ided  though,  one way  or the  o the r ,  we r e a l l y  c anno t  a r r ive  a t  

a g r e e m e n t  on what  an a d e q u a t e  r e s e r v e  is. 

In assess ing  r e se rve  adequacy ,  a n o t h e r  p r inc ip le  could  be to have  a d e q u a c y  a t  t he  

lowes t  poss ible  cel l  level ;  if you  know each  of you r  var ious  cel ls  are  adequa t e ,  
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t h e n  r e s e r v e s  for  the  whole  c o m p a n y  mus t  be a d e q u a t e .  In the  pas t ,  the  

ph i losophy of  t h e  SVL has  b e e n  to ge t  a c o n s e r v a t i v e  r e s e r v e  on a po l i cy -by -  

po l icy  basis  so t h a t  i t  was c lea r  t h a t  a g g r e g a t e  r e s e r v e s  were  conse rva t ive .  For  

e x a m p l e ,  wi th  d e f i c i e n c y  r e se rves ,  we were  not  a l lowed  to  o f f s e t  de f i c i enc i e s  on 

some  pol ic ies  wi th  s u f f i c i e n c i e s  on o thers .  

Howeve r ,  when  we ge t  to  examin ing  asse t  and  l i ab i l i ty  m i s m a t c h ,  i t  does no t  

m a k e  any  sense  to s tudy  a d e q u a c y  of  s ingle  pol ic ies  or even  smal l  blocks.  For  

one th ing  i t  is no t  p r a c t i c a l ,  bu t  also i t  m a y  c r e a t e  too much  conse rva t i sm .  

On the  o the r  hand,  t e s t i n g  r e s e r v e  a d e q u a c y  for  the  e n t i r e  c o m p a n y  would be 

d i f f i c u l t  to  do and it  would be d i f f i c u l t  for  r e g u l a t o r s  to  c h e c k  for  c o n s i s t e n c y  

b e t w e e n  compan ie s  wi th  d i f f e r e n t  mixes  of business .  A r ea sonab le  compromise  

t h e n  is to  de f i ne  f a i r l y  l a rge  blocks o f  bus iness  for  which  the  va lua t ion  a c t u a r y  

should  assess  r e s e rve  adequacy .  For  example ,  one migh t  de f ine  all  d e f e r r e d  

annu i t i e s  as one block;  o t h e r  b locks  would be all GICs, all un iversa l  l i fe  

c o n t r a c t s ,  all  p e r m a n e n t  t r a d i t i o n a l  c o n t r a c t s ,  al l  t e r m  and so on. If  the  a c t u a r y  

can  a n a l y z e  and p rov ide  a s su rances  t h a t  t he  t o t a l  r e s e r v e s  for  each  of  t he se  

l a rge  blocks  is a d e q u a t e ,  t hen  c l ea r l y  r e s e r v e s  for  the  t o t a l  c o m p a n y  are  

a d e q u a t e .  F u r t h e r m o r e ,  th is  app roach  gives the  r e g u l a t o r  and o t h e r  i n t e r e s t e d  

p a r t i e s  the  ab i l i t y  to  make  rough compar i sons  b e t w e e n  compan ies  to see wha t  is 

be ing  done.  

On the  o the r  hand again,  c o m p a n y  so lvency  is c l e a r l y  de f ined  a t  the  c o m p a n y  

level .  Thus,  if one of  my  la rge  blocks  is d e f i c i e n t ,  bu t  a g g r e g a t e  r e se rves  a re  

okay ,  the  c o m p a n y  is c l ea r ly  s t i l l  so lven t .  My poin t  is t h a t  in r epor t ing  the  

t e s t i n g  and s t a t u s  of  the  company ' s  r e s e rve s  to r e g u l a t o r s ,  we should use f a i r ly  
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well-defined blocks of policies. Furthermore, if the valuation actuary finds that 

reserves for one of these blocks is inadequate, the company should take steps to 

strengthen those reserves. 

Table  3-13 p rov ides  an i l l u s t r a t i o n  of  the  e f f e c t  of  us ing a l a rge r  b lock  t h a n  the  

s ingle  issue y e a r .  If  I have  i ssued this  s a m e  po l i cy ,  wi th  t h e  a s sumed  p a t t e r n  of  

s u r r e n d e r  cha rges ,  for  f ive  yea r s ,  t h e n  the  f u t u r e  s t a t u t o r y  GFOs would e m e r g e  

as shown.  This a ssumes  no f u r t h e r  issues in l a t e r  y e a r s ,  which  is a p p r o p r i a t e  

g iven  t h a t  we are  assess ing  r e s e r v e  a d e q u a c y  for  the  t h e n  i n - f o r c e  business.  The 

p r e s e n t  va lue  of  t h e s e  gains  and losses t h rough  y e a r  t h i r t e e n ,  which is the  y e a r  

of  the  las t  loss~ equals  n e g a t i v e  .9 p e r c e n t  of  the  t o t a l  y e a r - e n d  f ive  r e se rve .  

R e c a l l  t h a t  this  c o m p a r e s  to  Z.Z p e r c e n t  for  t he  f i f t h  y e a r  fo r  the  s ingle issue 

y e a r  examp le .  

TABLE 3 - 1 3  

MIX OF POLICY YEARS INFORCE 

SINGLE ISSUE Y E A R  LE-v~-T- SAT-'iP'~ F O R  5 YEARS 
POLICY STAT. STAT. 
YEAR GFO YEAR GFO 

1 -I. 87 6 7.4Z 
Z Z.06 7 3.65 
3 Z. I0 8 -0.71 
4 Z.13 9 -5.56 
5 Z.16 I0 -10.8Z 
6 -1.03 II -8.0Z 
7 -I. 71 IZ -4.56 
8 -Z. Z6 13 -0.55 
9 -Z.7Z 14 3.91 
I0 -3.09 15 8.73 

Thus, as seen  in Tab le  3-149 we would  have  to  i n c r e a s e  t he  r e s e rve s  a t  the  end of  

the  f i f t h  y e a r  in t o t a l  by .9 p e r c e n t  to o f f s e t  the  f u t u r e  n e g a t i v e  earn ings .  If  we 
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i ssue  no m o r e  bus iness ,  t h e n  t he  r e q u i r e d  add i t ions  to  the  r e s e r v e  fo r  y e a r s  six 

t h r o u g h  e l e v e n  a re  as shown.  H o w e v e r ,  if  we issue  m o r e  bus iness  fo r  two  m o r e  

y e a r s ,  when  we a c t u a l l y  g e t  to  the  y e a r  s e v e n  r e s e r v e  and make  s imi la r  

p r o j e c t i o n s ,  we would  h a v e  to  i n c r e a s e  t o t a l  r e s e r v e s  on ly  by  .8 p e r c e n t .  If we 

i ssue  this  bus iness  fo r  t w e l v e  y e a r s  and t h e n  look  a t  t he  GFO p r o j e c t i o n s ,  t he  

pu re  cash  s u r r e n d e r  va lues  would  be  a d e q u a t e  r e s e r v e s  f o r  t he  l eve l  i n t e r e s t  

s c e n a r i o .  

T A B L E  3-14 

% A D D E D  TO CSV F O R  ZERO G F O  

SINGLE ISSUE Y E A R  LEVEL SJ~T.V-S F O R  5 Y E A R S  
P O L I C Y  % % 

YEA]R. ADD Y E A R  ADD 

5 Z. Z% 5 0.9% 
6 1.8 6 1.Z 
7 1.4 7 1.3 
8 1.0 8 1.1 
9 O.5 9 O.9 

10 0 . 0  10 0 . 4  
11 0 . 7  
1Z 0 . 0  

In any  case ,  I am now r e a d y  to  p r e s e n t  a p r i n c i p l e  or  de f i n i t i on ,  of  s t a t u t o r y  

r e s e r v e  a d e q u a c y :  

F o r  a r e a s o n a b l y  large b lock  of  s imi l a r  po l ic ies ,  i f  

. 

Z. 

t he  c u r r e n t  CFS is g r e a t e r  t han  z e r o  ( t ha t  is, t h e  assets a re  s u f f i c i e n t  

to  m a t u r e  t h e  ob l iga t ions  on a t r u e  e c o n o m i c  basis),  

t h e  p r e s e n t  va lue  of  s t a t u t o r y  GFOs  to  e a c h  f u t u r e  y e a r  a re  

n o n n e g a t i v e  ( tha t  is, t h e  p r e s e n t  va lues  f o r  t he  n e x t  one  y e a r ,  two  

y e a r s ,  t h r e e  y e a r s ,  f ou r  y e a r s ,  and so on), and 
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3. t h e s e  two condi t ions  hold  under  r e a s o n a b l y  adve r se  condi t ions ,  

t h e n  s t a t u t o r y  r e s e r v e s  are  a d e q u a t e .  

A c t u a l l y ,  i f  cond i t i on  2 is t rue ,  cond i t i on  1 has to be t rue .  I i nc luded  condi t ion  1 

he re  as i t  helps  me  th ink  abou t  t h e  m e a n i n g  of  r e s e r v e  adequacy .  

I t h ink  we have  m o r e  t han  a d e q u a t e l y  cove red  condi t ions  1 and  Z. Now we need  

to cons ider  wha t  t he  r e a s o n a b l y  adve r se  cond i t ions  imply .  The p r i m a r y  i n t e r e s t  

in this  r e g a r d  is adve r se  i n t e r e s t - r a t e  cond i t ions  and C-3 risk.  

Up to th is  po in t ,  I h a v e  e s s e n t i a l l y  ignored  the  a s se t  s ide,  and have  r e l i ed  on a 

v e r y  s imple  mode l  wi th  leve l  i n t e r e s t .  I have  d e m o n s t r a t e d  t ha t ,  even  in this  

e n v i r o n m e n t ,  ques t ions  of  r e s e r v e  a d e q u a c y  can ar ise ,  and I have  p roposed  some  

bas ic  p r inc ip les  of  how one migh t  de f i ne  an a d e q u a t e  r e s e rve .  

In th is  e n v i r o n m e n t  of  level  i n t e r e s t ,  cash  f low ana lys i s  is r e a s o n a b l y  

s t r a i g h t f o r w a r d  and can be r e a d i l y  done wi th  mos t  compan ie s '  ex i s t ing  pr ic ing  or 

ea rn ings  p r o g r a m s .  Any p r o g r a m  t h a t  g e n e r a t e s  s t a t u t o r y  GFO will do, pe rhaps  

w i th  a few minor  a l t e r a t i o n s .  

To e x t e n d  the  ana lys is  to cons ider  C-3 r isk,  one needs  to add an asse t  model .  

This would,  a t  a m i n i m u m ,  inc lude  t h e  t e r m s  l i s t ed  in Exhibi t  3-9. To m e a s u r e  

C-3 r isk,  we n e e d  to focus  on cash f lows in i t i a l ly .  We will u l t i m a t e l y  wan t  to  go 

b a c k  to m e a s u r e  s t a t u t o r y  GFOs,  bu t  to  a n a l y z e  t he  i m p a c t  of  C-3 r isk on 

s t a t u t o r y  GFOs,  we mus t  s t a r t  wi th  the  cash  f lows.  Cash  f lows and CFS are  not  
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ends  in t h e m s e l v e s .  T h e y  a re  m e r e l y  too l s  t h a t  a l low us to  do wha t  we have  

a lways  done ,  n a m e l y  m e a s u r e  ea rn ings  unde r  d i f f e r e n t  s c e n a r i o s .  

EXHIBIT 3--9 

ASSET MODEL 

O 

O 

O 

O 

0 

0 

0 

0 

BONDS 

M O R T G A G E S  

I N P U T  P A R A M E T E R S  VARY MIX AND L E N G T H  

C A L L  RISK 

- C A L L  P R O T E C T I O N  PERIOD 

- C A L L  PROBABILITIES  

- C A L L  PREMIUM 

GNMAs 

- O P T I O N A L  

- PREPAYMENT SPEED ASSUMPTIONS 

SELECT AND ULTIMATE APPROACH 

YIELD CURVES - OPTIONAL 

ACTUAL ASSETS VS. REPRESENTATIVE ASSETS 

To do cash f low analysis~ one  mus t  i d e n t i f y  all  e l e m e n t s  o f  cash  f low and s t udy  

a n d / o r  mode l  t h e  cash  f low r e l a t i v i t i e s .  F u r t h e r ,  one  mus t  cons ide r  how cash  

f lows m o v e  when  i n t e r e s t  r a t e s  m o v e .  Thus9 on t h e  a s se t  s ide  we w o r r y  abou t  

such  th ings  as p r e p a y m e n t  speeds  unde r  GNMAs and cal l  r isk unde r  o t h e r  asse ts .  

On t h e  l i ab i l i t y  side~ we mus t  c o n s i d e r  such  th ings  as w i t h d r a w a l  r a t e s  and how 

t h e y  migh t  be  a f u n c t i o n  of  i n t e r e s t  r a t e s .  The  r a t e s  shown in Exhib i t  3-10 w e r e  

d e r i v e d  f r o m  work  done  f o r  t h e  SocietyVs C o m b i n a t i o n  of  Risks  Task  Fo rce% 

s t u d y  of  SPDAs.  I t  was b a s e d  on l i m i t e d  a v a i l a b l e  d a t a  and a lo t  of s u b j e c t i v e  

j u d g m e n t .  I u n d e r s t a n d  t h a t  s o m e  a c t u a r i e s  h a v e  b e c o m e  m o r e  s o p h i s t i c a t e d  

r e c e n t l y  and have  added  t e r m s  to t h e i r  f o r m u l a s  to  a c c o u n t  for  s u r r e n d e r  
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charges .  Thus  lapses  a re  e x p e c t e d  to be  lower  when s u r r e n d e r  cha rges  a re  high,  

bu t  t he  "pen t -up  p res su re"  for  lapse dur ing the  pe r iod  of  high su r r ende r  cha rge  

leads  to s i g n i f i c a n t l y  h igher  lapses  when the  su r r ende r  charges  wear  of f .  Also, 

some  people  put  in a t i m e  f a c t o r ,  so t h a t  lapses  i n c r e a s e  a t  a g iven i n t e r e s t  r a t e  

l eve l  the  longer  i n t e r e s t  r a t e s  have  r e m a i n e d  a t  t h a t  level .  In any  case,  th is  

p rocess  of  ana lyz ing  how cash  f lows r e a c t  to chang ing  i n t e r e s t  condi t ions  is a 

f u n d a m e n t a l  p a r t  of cash  f low analys is .  For  t oday ,  t h e s e  r a t e s  will do for  the  

s imple  e x a m p l e s  we a re  cons ider ing .  

EXHIBIT 3 - 1 0  

LAPSE FORMULA 

LAPSE RATE = FUNCTION OF D 

D = I N - I C - .01 

L A P S E  
R A T E  

1% 7 . 5 %  
Z 11 .0  
3 15 .0  
4 19 .5  
5 Z4.5  
6 3 0 . 0  
7 33 .0  
8 3 5 . 0  

Now t h a t  we have  bui l t  a mode l  to work wi th  cash  f lows,  we are  r e a d y  to go back  

to our s imple  d e f e r r e d  a n n u i t y  e x a m p l e  and  cons ide r  wha t  e f f e c t  C-3 r i sk  has  on 

t h e  issue of r e s e r v e  adequacy .  
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Table  3-15 i l l u s t r a t e s  t he  i n c r e a s e s  in r e s e r v e s  n e e d e d  as of y e a r  f ive  for  the  

s ingle  issue y e a r ,  for  d i f f e r e n t  i n t e r e s t  r a t e  s cena r ios .  The Z.Z p e r c e n t  resu l t  a t  

11.5 p e r c e n t  is the  s a m e  r e su l t  as shown in Table  3-1Z. 

TABLE 3-15 

IN CREA SE IN RESERVE REQUIRED 
1Z Y E A R  M O R T G A G E  (D'~---4.6) 

NEW MONEY RATE R.EQUIR Rn SURPLUS 

11.5% Z. Z% 
1Z.5 Z.Z 
13.5 Z.Z 
14.5 Z.Z 
15.5 Z.9 
16.5 5.0 
17.5  6 . 8  
18.5 8 . 4  

Note  t h a t  for  smal l  i n c r e a s e s  in i n t e r e s t  r a t e s ,  t h e r e  is no e f f e c t  on the  

add i t i ona l  r e s e r v e  requ i red .  At  these  i n t e r e s t  r a t e s ,  lapses  a re  low enough t h a t  

C-3 losses a re  min ima l .  At  h igher  r a t e s ,  lapses  i n c r e a s e  to  such an e x t e n t  t h a t  

l a rge  i nc r ea se s  in r e s e r v e s  are  requ i red .  

A s i g n i f i c a n t  ques t ion  t h a t  a r i ses  he re  is how s e v e r e  a s cena r io  should r e se rves  

be  s u f f i c i e n t  for .  Some people  d i f f e r e n t i a t e  b e t w e e n  r ea sonab le  and plausible ,  

wi th  r e s e r v e s  to  cover  all r e a s o n a b l e  scenar ios ,  and surplus i n t e n d e d  to  cover  the  

more  e x t r e m e ,  but  s t i l l  p laus ib le  scena r ios .  For  r e s e r v e  tes ing  a t  my company ,  

we t e n d  to view r e s e r v e s  as be ing  good for  i n t e r e s t  r a t e  f l u c t u a t i o n s  of plus or 

minus  500 basis  poin ts .  I be l i eve  this  is c o n s i s t e n t  wi th  t he  t e s t i ng  t h a t  wen t  

in to  the  DVL s t anda rds ,  t hough  t h a t  t e s t i ng  a s sumed  v e r y  gradua l  i n t e r e s t  r a t e  

changes ,  for  examp le ,  9.5 p e r c e n t  g rad ing  down to 4.5 p e r c e n t  over  10 years .  
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Tab le  3-16 c o n t a i n s  an i l l u s t r a t i o n  of  the  r e s e r v e  i m p a c t  of  the  plus 500 bas i s  

po in t  i n t e r e s t - r a t e  change  for  d i f f e r e n t  a s s e t s .  As e x p e c t e d ,  t he  r e q u i r e d  

r e s e r v e  i n c r e a s e  is v e r y  s e n s i t i v e  to  the  l e n g t h  of  the  unde r ly ing  asse t s .  

TABLE 3-16 

INCREASE IN RESERVE REQUIRED 
INTEREST @ $16.5% 

REQUIRED 
ASSET D A INCREASE 

8 YR. MORT. 3. Z Z. Z% 
9 YR. MORT. 3.5 Z. 3 
I0 YR. MORT. 3.9 3.1 
1Z YR. MORT. 4.6 5.0 
15 YR. MORT. 5.7 8. Z 

A n o t h e r  f u n d a m e n t a l  too l  o f  cash  f low ana lys i s  is M a c a u l e y  dura t ion .  I a s s u m e  

t h a t  m o s t  o f  you  a re  f ami l i a r  w i th  this  c o n c e p t ;  if  no t ,  I wou ld  s t rong ly  u rge  you  

to  b e c o m e  f a m i l i a r  wi th  it ,  and i t s  va r ious  s t r e n g t h s  and w e a k n e s s e s .  

I wou ld  now l ike to  s w i t c h  to an e n t i r e l y  d i f f e r e n t  p r o d u c t ,  which  has  a q u i t e  

o p p o s i t e  C-3  r isk p r o b l e m .  I b e l i e v e  this  p r o v i d e s  a good  e x a m p l e  of  a p r a c t i c a l  

a p p l i c a t i o n  of  cash  f low analys is .  

Exhib i t  3-11 shows  r e p r e s e n t a t i v e  l i ab i l i t y  cash  f lows  for  g roup  su rv ivor  i n c o m e  

b e n e f i t  (SIB) p a y o u t s .  This c o v e r a g e  p r o v i d e s  m o n t h l y  cash  p a y m e n t s  to  

su rv ivo r s  of  a d e c e a s e d  e m p l o y e e  under  a group  l i fe  i n s u r a n c e  plan.  T h e r e  is, in 

e f f e c t ,  a l u m p - s u m  c o n s i d e r a t i o n  ar is ing a t  t i m e  of  d e a t h  and t hen  an i m m e d i a t e  

c o m m e n c e m e n t  of  p a y m e n t s .  Thus,  t h e s e  b e n e f i t s  a re  ana logous  to s ingle  

p r e m i u m  i m m e d i a t e  annu i t i e s  (SPIAs). H o w e v e r ,  un l ike  mos t  SPIAs,  t he  
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a n n u i t a n t s  under  SIB are  qu i t e  young.  Thus,  t he  l i ab i l i t y  cash  f lows s t r e t c h  out  

for  an e x t r e m e l y  long pe r iod  of  t i m e .  

The p a y m e n t s  made  under  SIB c o n t r a c t s  can  be v i ewed  as g u a r a n t e e s  of  p r inc ipa l  

and i n t e r e s t ,  pa id  a t  book  va lue  a c c o r d i n g  to t h e  t e r m s  of  the  c o n t r a c t s .  

Wi thd rawa l s  o f  lump sums by the  a n n u i t a n t s  or p lan  sponsor  a re  no t  a l lowed.  

The g raph  in Exhibi t  3-1Z c o m p a r e s  t he  a s se t  and  l i ab i l i t y  cash  f lows.  At  c u r r e n t  

i n t e r e s t  r a t e s ,  we do have  r e a s o n a b l y  good m a t c h i n g .  In f a c t ,  t he  M a c a u l e y  

du ra t ions  for  t he  a s se t s  and  l i ab i l i t i e s  a re  e s s e n t i a l l y  i den t i ca l .  However ,  t he  

a s se t  cash  f lows  cease  a f t e r  t w e n t y  to t w e n t y - f i v e  yea r s ,  whi le  t h e r e  a re  

m a t e r i a l  l i ab i l i ty  cash  f lows  s t r e t c h i n g  out  t h rough  the  f o r t i e t h  y e a r .  Given t h a t  

t he  a s se t  cash f lows  e x c e e d  or equal  t he  l i ab i l i t y  cash  f lows th rough  about  

f i f t e e n  yea r s ,  and g iven  t h a t  t h e r e  a re  no d i s c r e t i o n a r y  w i t h d r a w a l  r igh ts ,  t h e r e  

is no se r ious  l iqu id i ty  risk.  In o the r  words,  i f  i n t e r e s t  r a t e s  r ise  f rom c u r r e n t  

levels ,  we win. Even in l a t e r  yea r s ,  where  th is  g raph  sugges t s  t h a t  t h e  l i ab i l i ty  

cash  f lows e x c e e d  the  asse t  cash  f lows,  t h e r e  will be add i t i ona l  a s se t  cash  f lows  

f rom r e i n v e s t m e n t  o f  t he  ea r l i e r  pos i t ives ,  so t h a t  t h e r e  is no l iqu id i ty  r isk out  

t he re .  

The  r isk i n s t e a d  is a r e i n v e s t m e n t  r isk,  t h a t  is, a r isk  t h a t  i n t e r e s t  r a t e s  drop and  

i n v e s t m e n t  i n c o m e  b e c o m e s  i n s u f f i c i e n t  to  suppor t  b o t h  r e s e r v e  i n c r e a s e s  and 

the  u l t i m a t e  l i ab i l i t y  cash  ou t f lows .  

A l though  the  cash  f lows m a t c h  r e a s o n a b l y  well  in Exhibi t  3-13, i f  i n t e r e s t  r a t e s  

a c t u a l l y  do drop, a s se t  cal ls  will s e rve  to i n c r e a s e  t he  m i s m a t c h  and the  

r e s u l t a n t  losses.  
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Under  New York 's  ve r s ion  of  the  DVL~ we could have  used  a va lua t ion  i n t e r e s t  

r 'ate o f  9.5 p e r c e n t  w i t h o u t  p e r f o r m i n g  the  d e t a i l e d  a c t u a r i a l  c e r t i f i c a t i o n  t h a t  

New York r equ i r e s  to  use h igher  v a l u a t i o n  i n t e r e s t  r a t e s .  With  ce r t i f i ca t ion~  the  

m a x i m u m  v a l u a t i o n  r a t e  would have  b e e n  l l . Z 5  p e r c e n t  las t  yea r .  

Fo r  c o m p e t i t i v e  reasons~ my  c o m p a n y  n e e d e d  lower  r e s e r v e s  than  p roduced  by 

the  9.5 p e r c e n t  a s sumpt ions .  Thus i t  began  to  look a t  a l t e r n a t e  bases  in the  

c o n t e x t  of  t he  New York c e r t i f i c a t i o n .  

Those  of  us  who worked  on this  at  my c o m p a n y  se t  out  to t e s t  r e se rve  adequacy  

fo r  d i f f e r e n t  r e s e r v e  bases  unde r  a v a r i e t y  of  scenar ios .  As expected~ we 

l e a r n e d  t h a t  i nc reas ing  i n t e r e s t  scenar ios  were  not  a p rob lem rega rd l e s s  of 

r e s e r v e  base .  We also l e a r n e d  t h a t  increasing~ t h e n  decreasing~ scena r ios  were  

no t  any  p rob lem.  The b igges t  problem~ aga in  as expected~ were  dec rea s ing  

i n t e r e s t  s cena r ios .  Things looked  worse  t he  f a s t e r  and f u r t h e r  t h a t  i n t e r e s t  r a t e s  

were  p r o j e c t e d  to  drop. 

Fo r  t e s t i n g  reserves9 my  c o m p a n y  has  g e n e r a l l y  l i m i t e d  the  choice  of scenar ios  

to ones  in which r a t e s  f l u c t u a t e  wi th in  p l u s / m i n u s  500 basis  po in t s  f rom the  

in i t i a l  r a t e .  This is c o n s i s t e n t  wi th  the  t e s t i n g  t h a t  wen t  in to  the  DVL provis ions  

(9.5 p e r c e n t  to  4.5 p e r c e n t  by  .5 p e r c e n t ) .  More e x t r e m e  scena r ios  are  c e r t a i n l y  

plausible~ bu t  t h a t  is the  r e a l m  of  surplus  t e s t ing .  

Tab le  3-17 p r e s e n t s  r e p r e s e n t a t i v e  r e su l t s  for  t h r e e  r e s e r v e  bases .  The f i r s t  l ine 

shows r e s e r v e s  a t  l l . Z 5  p e r c e n t .  The r e s e r v e  on this  basis  equals  the  p r e sen t  

va lue  of  t he  p r o j e c t e d  annu i ty  cash  p a y m e n t s  a t  11.Z5 p e r c e n t .  As you  can  see~ 
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i f  i n t e r e s t  r a t e s  d e c r e a s e  s u b s t a n t i a l l y ,  even  if  t h e y  do so q u i t e  slowly,  th is  

r e s e r v e  bas is  will  p rove  i n a d e q u a t e .  

TABLE 3-17 

SCENARIO I0: 13.5% DECREASING .5% YEAR TO 8.5% 

RESERVE BASIS 

STAT. REQ.  SURPLUS 
EARNINGS EARNINGS 
RETAINED PD. OUT CFS 

I I . Z5% 5.6% 41.6% - -  
9.5% 0.0 3 .5  11.2. 
1 I .Z5%/9.5%/6.0% O. 0 • 5 I 0 . 9  

I s t i l l  th ink  we can r e ly  on the  t e s t  of  t he  p r e s e n t  va lue  of  f u tu r e  s t a t u t o r y  

GFOs.  We need  to r e c o g n i z e  though  t h a t  unless  some  ea rn ings  are  r e t a i n e d  in 

the  ea r ly  yea r s ,  r e s e r v e s  in f u t u r e  y e a r s  will  be  i n a d e q u a t e ,  if  t h e s e  s cena r io s  

beg in  to unfold .  

R e s e r v e  a d e q u a c y  thus  depends  on wha t  happens  to  the  pos i t ive  earn ings  in the  

ea r ly  yea r s .  Since t he  in i t i a l  a s se t s  e a r n  13.5 p e r c e n t ,  and i n t e r e s t  r a t e s  

d e c r e a s e  g radua l ly ,  s t a t u t o r y  ea rn ings  do not  b e c o m e  n e g a t i v e  un t i l  seven  to t en  

y e a r s  l a t e r .  If all ea rn ings  are  r e t a i n e d ,  the  r e q u i r e d  i n c r e a s e  in r e s e rve  a t  t i m e  

ze ro  e s sen t i a l l y  equals  the  n e g a t i v e  of  the  p r e s e n t  va lue  of al l  s t a t u t o r y  gains  

and losses.  (Note t h a t  t he  losses  c o n t i n u e  i n d e f i n i t e l y .  Thus,  th is  is equal  to  

CFS,  wi th  oppos i te  sign.) 

I f  some  or all of  the  ea r ly  ea rn ings  are  paid  out  in these  d e c r e a s i n g  scenar ios ,  

t h e r e  will be f u t u r e  s t a t u t o r y  losses.  At  some  f u t u r e  po in t ,  the  r e s e r v e s  under  

the  g iven r e s e r v e  sca le  will not  be a d e q u a t e .  
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As Mr. M a t e j a  po in t ed  out ,  the  d iv idend  a s s u m p t i o n  can  have  a ve ry  m a t e r i a l  

e f f e c t .  However~ I be l i eve  d i f f e r e n t  a p p r o a c h e s  a r e  ca l l ed  for  when assess ing 

c u r r e n t  r e s e r v e  a d e q u a c y  versus  surplus r e q u i r e m e n t s .  

We looked  a t  two  s o m e w h a t  m o r e  c o n s e r v a t i v e  r e s e r v e  bases .  The 9.5 p e r c e n t  

basis  is the  min imum r e s e r v e  t h a t  we could use w i thou t  c e r t i f i c a t i o n .  This would 

p rov ide  an a d e q u a t e  r e s e r v e  i f  t he  in i t i a l  ea rn ings  a re  r e t a i n e d ,  bu t  t h e r e  a re  

m a t e r i a l  s t a t u t o r y  losses  in l a t e r  y e a r s  i f  i n t e r e s t  r a t e s  u l t i m a t e l y  drop below 

9.5 p e r c e n t .  

For  the  th i rd  basis,  we c o m p u t e  r e s e r v e s  as the  p r e s e n t  va lue  of  the  b e n e f i t  

p a y m e n t s ,  where  t he  d i scoun t  f a c t o r s  r e f l e c t  an a s s u m p t i o n  of  l l . Z 5  p e r c e n t  for  

t he  f i r s t  t en  yea r s ,  9.5 p e r c e n t  for  y e a r s  e l even  th rough  t w e n t y ,  and 6 p e r c e n t  

t h e r e a f t e r .  On this  basis ,  t he  r e s e r v e s  are  ba s i ca l l y  a d e q u a t e  even  if  the  

ea rn ings  in t he  ea r ly  y e a r s  a re  all pa id  out .  

We~ on the  c o m p a n y  team~ dec ided  we l iked this  th i rd  r e s e r v e  basis  p r e c i s e l y  

b e c a u s e  i t  p rov ides  g r e a t e r  c o n s e r v a t i s m  in f u t u r e  y e a r s  where  the re  is g r e a t e r  

u n c e r t a i n t y  r ega rd ing  i n t e r e s t  r a t e s .  Given  the  f a c t  t h a t  the  in i t ia l  a s se t s  were  

ea rn ing  rough ly  13.5 p e r c e n t ,  g iven  the  cal l  p r o t e c t i o n  in the  asse ts ,  and given 

the  r e a s o n a b l e  cash  f low m a t c h i n g  in t he  ea r ly  years9 we fe l t  r ea sonab ly  

c o n f i d e n t  t h a t  we could earn  l l . Z 5  p e r c e n t  in the  f i r s t  t en  years .  Beyond tha t ,  i f  

i n t e r e s t  r a t e s  did drop s u b s t a n t i a l l y ,  i t  was ve ry  un l ike ly  t h a t  we could  m a i n t a i n  

an l l .Z5 p e r c e n t  ea rned  r a t e .  However ,  the  9.5 p e r c e n t  r a t e  s e e m e d  to be a 

r e a s o n a b l y  c o n s e r v a t i v e  t a r g e t .  Beyond  t w e n t y  yea r s ,  t h e r e  is such g r e a t  

u n c e r t a i n t y  r ega rd ing  i n t e r e s t  r a t e s ,  t h a t  we r e d u c e d  the  i n t e r e s t - r a t e  

a s s u m p t i o n  to  6 p e r c e n t .  
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The graph  in Exhib i t  3 -14  shows  the  p a t t e r n  of  ea rn ings  for  this r e s e r v e  bas i s  

unde r  t he  s c e n a r i o  w h e r e  i n t e r e s t  r a t e s  drop h a l f - a - p e r c e n t  a y e a r  and 

u l t i m a t e l y  r e a c h  8.5 p e r c e n t .  The e a r n e d  i n t e r e s t  r a t e  e x c e e d s  the  r e s e r v e  

i n t e r e s t  r a t e  th rough  y e a r  s ix t een .  At  t h a t  po in t  t he  e a r n e d  r a t e  is c lose  to  8.5 

p e r c e n t ,  and t h e r e  a re  a f ew  y e a r s  of  s t a t u t o r y  losses .  H o w e v e r ,  t he  losses  a re  

s u f f i c i e n t l y  m o d e s t  t h a t  i f  such  a s c e n a r i o  b e g a n  to  unfo ld ,  t he  ea rn ings  f rom 

y e a r s  t w e l v e  th rough  s i x t e e n  could  b e  r e t a i n e d ,  t h a t  is, s t r e n g t h e n  r e s e r v e s  

beg inn ing  in y e a r  t w e l v e ,  and b e  ab le  to  abso rb  t he  lo s ses  in y e a r s  s e v e n t e e n  

th rough  t w e n t y .  A f t e r  y e a r  t w e n t y ,  i t  is n e c e s s a r y  m e r e l y  to  earn  more  than  6 

p e r c e n t  to  avo id  s t a t u t o r y  losses .  Thus,  in this  s c e n a r i o ,  s t a t u t o r y  ga ins  a p p e a r  

a f t e r  y e a r  t w e n t y .  

In Tab le  3-18 the  11 .Z5/9 .5 /6 .0  r e s e r v e s  a re  c o m p a r e d  to  the  l l . Z 5  p e r c e n t  and 

9.5 p e r c e n t  r e s e r v e s .  At  t he  end of  y e a r  one,  t he  t h r e e - r a t e  r e s e r v e  is 1.8 

p e r c e n t  g r e a t e r  than  the  11.Z5% r e s e r v e ,  b u t  6.6 p e r c e n t  less  than  the  l eve l  9.5 

p e r c e n t  r e s e r v e .  By y e a r  f ive ,  i t  is rough ly  h a l f - w a y  b e t w e e n  the  o t h e r  t w o  

r e s e r v e  bases .  F u r t h e r  out ,  t he  p e r c e n t a g e  i n c r e a s e  ove r  the  l l . Z 5  p e r c e n t  bas i s  

b e c o m e s  s u b s t a n t i a l ,  b u t  i t  is no t  so s u b s t a n t i a l  in dol la r  t e r m s ,  s ince  the  r e s e r v e  

l e v e l  fa l l s  o f f  p r e t t y  qu ick ly .  I t  is also of  i n t e r e s t  to  n o t e  t h a t  this  r e s e r v e  bas i s  

is a c t u a l l y  m o r e  c o n s e r v a t i v e  than  t he  s t r a i g h t  9.5 p e r c e n t  r e s e r v e  a f t e r  t he  

e igh th  or n in th  yea r .  This  r e f l e c t s  the  a s s u m p t i o n  of  6 p e r c e n t  i n t e r e s t  a f t e r  

t w e n t y  yea r s .  
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T A B L E  3-18  

RESERVES @ II.Z5% FOR I0 YEARS 
9-5% F O R  10 YEARS,  6% T H E R E A F T E R  

% INC. OVER % INC. OVER 
YEAR RESERVE RESV, @ II.Z5% RESV. @ 9.5% 

1 431 I. 8% -6.6% 
5 Z8Z 4. Z -4.7 

I0 183 II .9 Z.O 
15 IZZ Z0.3 9.1 
ZO 93 33 . 3 ZO. 7 
Z5 68 3 1 . 9  ZO. 9 
30 43 Z5 .6  16 .8  
35 Z3 16 .1  10 .7  
40 4 5 . 0  3 . 3  

What  m a k e s  th i s  r e s e r v e  d e s i r a b l e  f r o m  our  c o m p a n y  t e a m ' s  v i e w p o i n t  t h e n  is 

t h a t  t he  in i t i a l  r e s e r v e  is q u i t e  c lose  to  t he  m i n i m u m  r e s e r v e  (and thus  to  the  t ax  

reserve)~ bu t  i t  p r o v i d e s  g r e a t e r  c o n s e r v a t i s m  wi th  t i m e .  The  i n c r e a s i n g  

c o n s e r v a t i s m  is s u b s t a n t i a l  in p e r c e n t a g e  t e r m s  bu t  no t  so s u b s t a n t i a l  in ab so lu t e  

do l la r  t e r m s ,  r e l a t i v e  to  t he  l eve l  of  t h e  i n i t i a l  r e s e r v e .  F u r t h e r m o r e ,  we f e l t  

t h a t  i f  i n t e r e s t  r a t e s  r e m a i n e d  a t  high l e v e l s  fo r  t he  n e x t  s e v e r a l  y e a r s ,  we 

would  be  wil l ing to  w e a k e n  r e s e r v e s  by  a s suming  t h a t  t h e  l l . Z 5  p e r c e n t  r a t e  

s t r e t c h e d  ou t  fo r  a n o t h e r  t e n  y e a r s  f r o m  the  po in t  of  r e s e r v e  weaken ing .  Thus,  

we cou ld  m a i n t a i n  t h e  r e s e r v e  a t  a l eve l  r o u g h l y  Z p e r c e n t  to  3 p e r c e n t  o v e r  t he  

l l . Z 5  p e r c e n t  i n t e r e s t - r a t e  r e s e r v e .  

F r o m  work ing  wi th  t he  SIB r e s e r v e s  as well  as wi th  o t h e r  a n n u i t y  r e s e r v e s ,  we 

h a v e  s e e n  s e v e r a l  a r e a s  w h e r e  t h e  DVL does  n o t  work  as wel l  as i t  could .  

F o r  l i f e  insurance~ t he  f o r m u l a  for  the  v a l u a t i o n  i n t e r e s t  r a t e  depends  on the  

g u a r a n t e e  d u r a t i o n  o f  t h e  c o n t r a c t .  Thus ,  fo r  l o n g e r - t e r m  c o n t r a c t s ,  g r e a t e r  

c o n s e r v a t i s m  is i n t r o d u c e d  t h r o u g h  a s l igh t ly  l o w e r  v a l u a t i o n  i n t e r e s t  r a t e .  This  
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is ev iden t  in Table  3-19. Based  on our c o m p a n y  s tud ies ,  we be l i eve  this p roduces  

too  much  c o n s e r v a t i s m  in t he  ea r ly  y e a r s  and too  l i t t l e  c o n s e r v a t i s m  in the  l a t e r  

yea r s .  If  c o m p a n i e s  were  to g u a r a n t e e  6 p e r c e n t  i n t e r e s t  on the i r  un iversa l  l i fe  

c o n t r a c t s ,  which  t h e y  a re  p e r m i t t e d  to do under  t he  DVL, t h e y  could f a c e  a ve ry  

s u b s t a n t i a l  r e i n v e s t m e n t  r isk in the  f u t u r e .  Who is to  say  t h a t  i n t e r e s t  r a t e s  will 

no t  be be low 6 p e r c e n t  t en  or t w e n t y  y e a r s  f r o m  now. If  you  look back  t w e n t y  

yea r s ,  r a t e s  were  be low 6 p e r c e n t ,  and indeed  the  h i s to r i ca l  r a t e s  pr ior  to the  

las t  t e n  or f i f t e e n  y e a r s  a v e r a g e d  ju s t  3 to 4 p e r c e n t .  

TABLE 3-19 

DYNAMIC VALUATION LAW 

I = .03 + W(Rl- .03)  + w/Z(R2- .09)  

G U A R A N T E E  
DURATION w 

L_ lo  .50  
>IO,~ZO .45 
> ZO .35 

I, IF 
R=13.5  

7 . 0 %  
6 .75  

6 . 0  

An a l t e r n a t i v e  a p p r o a c h  would be to use a s l iding r a t e  s ca l e  t h a t  migh t  s t a r t  out  

a t  pe rhaps  10 p e r c e n t  for  the  f i r s t  f ive  y e a r s  g rad ing  down to pe rhaps  4 p e r c e n t  

fo r  y e a r s  t w e n t y  and beyond .  

I would  now l ike to  desc r ibe  c e r t a i n  a spec t s  of e x p e r i e n c e ,  a t  my company ,  wi th  

c e r t i f y i n g  r e s e r v e  a d e q u a c y  for  our  group pens ion  GICs. We have  had  t h r e e  or 

four  y e a r s  of e x p e r i e n c e  wi th  t he se  c e r t i f i c a t i o n s  now and u n d e r s t a n d  some of 

t he  issues in dec id ing  w h e t h e r  or no t  the  a s se t s  suppor t ing  the  r e se rves  make  

good and s u f f i c i e n t  provis ion  for  the  l i ab i l i t i es .  
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C o n s i d e r  an e x a m p l e  w h e r e ,  fo r  t h r e e  y e a r s ,  i n t e r e s t  r a t e s  f l u c t u a t e  as shown in 

c o l u m n  1 of  T a b l e  3-19.  At  t he  end  o f  t he  f i r s t  y e a r  new m o n e y  r a t e s  s t a n d  a t  

11 p e r c e n t .  A s s u m e  we go t h rough  the  ana lys i s  of  cash  f lows  and t e s t i n g  

d i f f e r e n t  s c e n a r i o s  as we h a v e  b e e n  desc r ib ing .  We l e a r n  t h a t  we can  su rv ive  

a ny  of  t he  d e c r e a s i n g  s c e n a r i o s  and m o s t  of  t he  up and  down,  or  down and  up, 

s c e n a r i o s ,  bu t  s ee  t h a t  t h e r e  is r i sk  if  i n t e r e s t  r a t e s  r i s e  i m m e d i a t e l y  to  a v e r y  

high l eve l .  H o w e v e r ,  e v e n  wi th  t he  i n c r e a s i n g  i n t e r e s t  s c e n a r i o s ,  we l e a r n  t h a t  

t he  r e s e r v e s  a r e  a d e q u a t e  up to  16 p e r c e n t .  If i n t e r e s t  r a t e s  w e r e  to  r i se  a b o v e  

16 p e r c e n t ,  t he  a s se t s  on hand  would  no t  be  s u f f i c i e n t .  We a r e  s a t i s f i e d ,  

h o w e v e r ,  t h a t  t h e  r e s e r v e s  a r e  a p p r o p r i a t e  and no  i n c r e a s e s  or  d e c r e a s e s  a r e  

n e c e s s a r y .  

TA BLE 3-19  

RESERVING F O R  MISMATCH 

mCm~ASE/ 
E N D  NEW RE.SERVES D E C R E A S E  
O F M O N E Y  SUFFICIENT RESERVES TO 

Y E A R  RATES F O R  SURVIVE 

1 11% 16% 16% 
Z 15 16 ZO ? 
3 10 16/Z0 15 ? 

One y e a r  l a t e r ,  i n t e r e s t  r a t e s  a c t u a l l y  do r i s e  to  a f a i r l y  h igh l eve l ,  15 p e r c e n t  

fo r  i n s t a n c e .  Now we go t h r o u g h  t he  s a m e  cash  f low ana lys i s  and r e s e r v e  

t e s t i n g ,  and l e a r n  aga i n  t h a t  t h e  i n c r e a s i n g  i n t e r e s t  s c e n a r i o s  cou ld  be  a 

p r o b l e m .  We see  t h a t  r e s e r v e s  a r e  a d e q u a t e  if  i n t e r e s t  r a t e s  go to  16 p e r c e n t ,  

bu t  no t  a bove .  A l t h o u g h  th is  is t h e  s a m e  r a t e  as las t  y e a r ,  we h a v e  m u c h  less 

c o m f o r t  this  y e a r ,  s ince  16 p e r c e n t  is j u s t  100 bas is  po in t s  a w a y  f r o m  15 p e r c e n t .  

F u r t h e r m o r e ,  we h a v e  s e e n  t h a t  in one  y e a r  i n t e r e s t  r a t e s  can  r i se  400 bas is  

po in t s ,  so a n o t h e r  100 bas is  po in t s  now a p p e a r s  p r e t t y  p laus ib le ,  if  no t  l ike ly .  
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T h e  q u e s t i o n  we ask now is: Do we h a v e  to  i n c r e a s e  r e s e r v e s  s u b s t a n t i a l l y  in 

o r d e r  to  be  ab le  to  c e r t i f y  t h a t  t h e  r e s e r v e s  h a v e  as m u c h  o f  a ma rg in  as t h e y  

had one year ago? 

! 

By t h e  fo l lowing  y e a r ,  i n t e r e s t  r a t e s  have  a c t u a l l y  f a l l e n  ( to 10 p e r c e n t ) ,  no t  

i n c r e a s e d ,  and in f a c t  h a v e  d e c r e a s e d  b e l o w  t h e  in i t i a l  l eve l .  In our t e s t s ,  we see  

t h e r e  is s u f f i c i e n t  ca l l  p r o t e c t i o n  so t h a t  t he  d e c r e a s e  in i n t e r e s t  r a t e s  does  no t  

c a u s e  any  p r o b l e m s  and, in f a c t ,  we could  su rv ive  f u r t h e r  d e c r e a s e s .  If  we had  

gone  a h e a d  and i n c r e a s e d  r e s e r v e s  a y e a r  e a r l i e r  to  su rv ive  Z0 p e r c e n t ,  t h e n  i t  is 

l ike ly  t h a t  we can  s t i l l  s u r v i v e  i n c r e a s e s  to  Z0 p e r c e n t .  Wi thou t  the  i n c r e a s e  in 

r e s e r v e s  a y e a r  e a r l i e r ,  we m i g h t  be  ab le  to  su rv ive  15 p e r c e n t .  In e i t h e r  case ,  

t h e  q u e s t i o n  now is w h e t h e r  or no t  we should  r e l e a s e  r e s e r v e s  so as to  be  ab le  to  

s u r v i v e  plus  500 bas is  po i n t s  f r o m  the  c u r r e n t  l eve l .  Or,  should we c o n t i n u e  to  

a im fo r  16 p e r c e n t  or Z0 p e r c e n t ?  A f t e r  all ,  one  y e a r  e a r l i e r ,  we t h o u g h t  e i t h e r  

15 p e r c e n t  or Z0 p e r c e n t  was t he  r a t e  i n t e r e s t  r a t e s  cou ld  c o n c e i v a b l y  r i se  to  

and t h a t  p e r h a p s  r e s e r v e s  should m a k e  p r o v i s i o n  for .  But  las t  y e a r ,  Z0 p e r c e n t  

was  500 bas i s  p o i n t s  away;  now i t  is 1,000 bas i s  po in t s  away .  Hold ing  r e s e r v e s  

fo r  a p lus  1,000 bas i s  p o i n t  c h a n g e  in i n t e r e s t  r a t e s  j u s t  does  no t  s eem r igh t .  

So a q u e s t i o n  is, wha t  a r e  we a iming  f o r ?  Or,  w h a t  l eve l  of  c o n s e r v a t i s m  a re  we 

supposed  to  be  bu i ld ing  i n t o  t h e  s t a t u t o r y  r e s e r v e s ?  And, how do we r e s e r v e  fo r  

th i s  m i s m a t c h  r isk ove r  t ime ,  w h e r e  i n t e r e s t  r a t e s  will i ndeed  f l u c t u a t e  up and 

down?  

A n o t h e r  p r o b l e m  along the  s a m e  l ine is w h e t h e r  we should use the  c u r r e n t  r a t e  

a t  t h e  t i m e  o f  t h e  c e r t i f i c a t i o n  or  s o m e  so r t  of  a v e r a g e  annual  r a t e .  The  

p r o b l e m  wi th  using t he  c u r r e n t  spot  r a t e  is t h a t  i t  is much  m o r e  vo l a t i l e  t han  an 
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ave rage  annual ra te .  Thus, if  we have the misfor tune  of having in t e r e s t  r a t e s  a t  

16 p e r c e n t  on D e c e m b e r  31, even though in t e r e s t  r a t e s  have  averaged  only 1Z 

pe r cen t  for the  year ,  we may o v e r r e a c t  and set  up a large  reserve .  On the other  

hand, if in te res t  r a t e s  were  at  IZ p e r c e n t  f rom January  through November ,  and 

then rose  to  16 p e r c e n t  in D e c e m b e r ,  it is p r e t t y  hard to ignore that  f ac t  when 

doing the ce r t i f i ca t ion .  

Some good valuat ion p r a c t i c e s  for reserving for  mi sma tch  suggest  themselves .  

R e s e r v e s  should be  

a t  l eas t  adequa te  at  cur ren t  spot ra tes .  

conse rva t ive  at ave rage  r a t e s  (for example ,  a t w o - y e a r  or t h r e e - y e a r  

average) .  

based  on margins for plus/minus 500 basis  points  (such margins could 

be  phased in over  some t ime frame) .  

If the plus /minus  500 basis  point  ob jec t ive  is s t a t e d  in t e rms  of the average  ra te ,  

and an appropr ia te  averaging basis  is used~ we can largely  avoid the problem of 

ove r r eac t ing  to in t e re s t  r a t e  changes.  If spot r a t e s  increase  subs tant ia l ly  and 

remain  there ,  the  average  r a t e  will u l t i m a t e l y  increase ,  and we will u l t ima te ly  

have  margins to  survive the plus or minus 500 basis  point  tes ts .  

I would like to close by summariz ing  the va lua t ion  pr inciples  I have pos tu la ted .  

Perhaps  these  are not t rue  principles~ perhaps  "valuat ion  s tandards  of p rac t i ces , "  

or "guidelines," would be more  appropr ia te  terms.  In any case,  I be l ieve  the 

profess ion  needs  to address  these  issues and reso lve  d i f f e r ences  of opinion b e f o r e  

the  va lua t ion  ac tua ry  concep t  can b e c o m e  a rea l i ty .  
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First~ r e se rv e  adequacy  requi res  tha t  the p resen t  value of s t a tu to ry  gains/ losses  

to each fu tu re  yea r  equals  or exceeds  zero .  P rocedu re s  used in tes t ing this 

re la t ionship must  p resume  tha t  b locks  of similar pol ic ies  are used~ nonguaran teed  

e l emen t s  are cons is ten t  with the  scenario~ cash f lows are consis tent  with the 

scenar io ,  and reasonably  adverse  scenar ios  are incorpora ted .  

Next~ mechanisms  are requi red  to p reven t  large f luc tua t ions  in annual 

ea rn ings / rese rves .  However~ at minimum~ adequacy  is required under the 

cont inuat ion  of  cur ren t  condit ions.  Margins for  adverse  deviat ions should 

increase  with the level  of  unce r t a in ty .  

As ment ioned  earlier~ there  is nothing par t i cu la r ly  d i f f icu l t  or myster ious  about  

cash flow analysis.  Cash flow analysis~ durat ion and CFS are tools the ac tua ry  

needs  to use and unders tand  to assess earnings p a t t e r n s  under d i f f e ren t  economic  

scenar ios .  They are na tura l  ex ten t ions  of  o ther  tools  we have long used. 
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