
1 9 8 7  V A L U A T I O N  
ACTUARY H A N D B O O K  

Appendix  Z 

CASH FLOW-BASED SURPLUS 

I n t r o d u c t i o n  

This appendix examines  an insurance  company ' s  m e a s u r e  of  surplus t h a t  is 

based  d i r e c t l y  on cash f lows i n s t ead  of  t r a d i t i o n a l  s t a t u t o r y  or GAAP accoun t ing  

concep t s .  The measu re  is ca l led  cash f low-based  surplus (CFS) and is de f ined  for  

a g iven scena r io  as the  p r e sen t  va lue  of  a s se t  cash f lows less the  p re sen t  value of 
z 

l i ab i l i ty  cash f lows.  This appendix descr ibes  how CFS should be c a l c u l a t e d  and 

how it  may  be i n t e r p r e t e d  and used.  

Summary of  FindinEs 

O CFS can provide  usefu l  ins ight  in to  the  rea l  f inanc ia l  s t r e n g t h  of an 

insurance  company .  Because  of  t he  many  assumpt ions  i nhe ren t  in deve lop-  

ing CFS, i t  is more  usefu l  as a r e l a t i v e  m e a s u r e  of f inanc ia l  s t r e n g t h  than  

as an abso lu te  m e a s u r e  of  f inanc ia l  s t r eng th .  

CFS for  a s ingle e c o n o m i c  scena r io  is not  a good m e a s u r e  of  a 

company ' s  f inanc ia l  s t r e n g t h .  Howeve r ,  CFS resu l t s  over  a broad  range  of 

scenar ios  provide  a p r a c t i c a l  idea  of a company ' s  i nhe ren t  f inanc ia l  

s t r eng th .  
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CFS is only mean ing fu l  if c o m p u t e d  proper ly .  In pa r t i cu l a r ,  i n t e r e s t  

r a t e s  used  for  d i scoun t ing  mus t  be cons i s t en t  wi th  the  scenar io  t e s t ed ,  and 

FIT mus t  be p roper ly  r e f l e c t e d  in bo th  the  cash f lows and d iscount  ra tes .  

If  c o m p u t e d  p roper ly ,  CFS can be i n t e r p r e t e d  as: 

The a m o u n t  of cash  t h a t  could he r e m o v e d  c u r r e n t l y  such 

t h a t  the  r ema in ing  asse ts  would be s u f f i c i e n t  to  m a t u r e  all 

b e n e f i t s  on a t rue  econominc  basis ( tha t  is, ignoring s t a t u t o r y  

accoun t ing  conven t ions  for  asse t s  and l iabi l i t ies)  under  the  

a s sumed  i n t e r e s t  r a t e  and expe r i ence  scenar io .  

The p r e sen t  value of amoun t s  r e m o v e d  over  t i m e  such 

t h a t  the  r e m a i n i n g  asse t s  can  m a t u r e  the  bene f i t s ,  given the  

s a m e  qua l i f i ca t i ons  n o t e d  above.  These  amoun t s  r e m o v e d  over  

t i m e  can be i n t e r p r e t e d  as sha reho lde r  dividends for a s tock  

company ,  or perhaps  con t r ibu t ions  to p e r m a n e n t  surplus for  a 

m u t u a l  company .  

O CFS does not  r e c o g n i z e  the  f inanc ia l  s t r e n g t h  ( tha t  is, earnings) 

a s s o c i a t e d  with  a company ' s  f u tu r e  new business.  For  companies  wi th  a 

l a rge  amoun t  of  s h o r t - t e r m  business  (for example~ group t e r m ,  hea l th ,  and 

c a s u a l t y  lines), this  is a ser ious  sho r t coming .  

The re l a t ionsh ip  of  CFS to  s t a t u t o r y  surplus can provide  usefu l  

i n f o r m a t i o n  about  so lvency  and can be a va luable  tool  for  the  va lua t ion  

a c t u a r y  p repar ing  an a c t u a r i a l  opinion. 
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D e f i n i t i o n s  

CFS for  a spec i f i ed  i n t e r e s t  s cena r io  is d e f i n e d  to  be the  excess  of the  

p r e s e n t  va lue  of  a n t i c i p a t e d  asse t  cash  f lows,  de r ived  f rom the  exis t ing  asse ts ,  

over  t he  p r e s e n t  va lue  of a n t i c i p a t e d  l iabi l i ty  cash  f lows.  The p r e sen t  va lues  of 

a n t i c i p a t e d  asse t  and l iabi l i ty  cash  f lows will be  r e f e r r e d  to as the  e c o n o m i c  

va lue  of  the  asse ts  (EVA) and the  e c o n o m i c  value  of the  l iabi l i t ies  (EVL), 

r e s p e c t i v e l y .  Thus, by def in i t ion ,  

(1) CFS.1 = (EVA)i - (EVL)i' 

w h e r e  i r e f e r s  to t he  p a r t i c u l a r  i n t e r e s t  s cena r io  for  which  (EVA) i and (EVL) i 

w e r e  c a l c u l a t e d .  

In subsequen t  sec t ions ,  r e f e r e n c e  is m a d e  to a s e g r e g a t e d  surplus accoun t ,  

w h e r e  t he  asse ts  suppor t ing  the  surplus a re  s e p a r a t e d  f rom the  asse ts  suppor t ing  

the  l iabi l i t ies .  The  e c o n o m i c  va lue  of  the  surplus (EVS)i, is de f ined  cons i s t en t  

wi th  the  def in i t ions  of  (EVA) i and (EVL) i and  is equal  to t he  p r e sen t  va lue  of  t he  

a n t i c i p a t e d  cash  f lows f rom the  asse ts  in the  surplus a c c o u n t  for  i n t e r e s t  

s cena r io  i. 

The  cash  inf lows ar is ing f rom the  ini t ia l  asse ts ,  n o r m a l l y  consis t ing  of 

i n t e r e s t  p a y m e n t s  and r e p a y m e n t s  of  p r inc ipa l  (rol lover) ,  should be r e f l e c t e d  in 

the  c a l c u l a t i o n  of  EVA. C o n c e p t u a l l y ,  i t  is also n e c e s s a r y  to r e f l e c t  o the r  f o rms  

of  i n c o m e  r e l a t e d  to t he  asse t s ,  such  as cal l  p r e m i u m s  and c o r r e s p o n d e n t  fees .  

The cash  f lows mus t  r e a l i s t i c a l l y  r e f l e c t  the  s p e c i f i e d  i n t e r e s t  r a t e  scenar io .  
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All cash  ou t f lows  a s soc i a t ed  wi th  the  company ' s  c o n t r a c t u a l  obl igat ions  

and the  expenses  e x p e c t e d  to be incur red  in fu l f i l l ing  such obl igat ions  should be 

r e f l e c t e d  in the  ca lcu la t ion  of  EVL. Addi t iona l ly ,  it  is n e c e s s a r y  to r e f l e c t  FIT 

payments~ which can be m a t e r i a l  cash ou t f lows  in opera t ing  an insurance  

1 
company .  F u t u r e  r enewa l  p r emiums  tha t  the  po l icyholder  is c o n t r a c t u a l l y  

ob l iga ted  to pay  should be used  as a deduc t i on  f rom the  l iabi l i ty  cash flows. 

Again~ the  cash f lows mus t  r ea l i s t i c a l l y  r e f l e c t  the  spec i f i ed  i n t e r e s t  r a t e  

scenar io .  

No te  t ha t  the de f in i t i on  of CFS r e l a t e s  only to the cu r r en t  in - force ,  or 

more  spec i f i ca l ly ,  the  cash f lows a s s o c i a t e d  wi th  c u r r e n t l y  booked asse ts  and 
a 

l iab i l i t ies .  Thus, i t  exc ludes  the  cash f lows f rom fu tu r e  new business and hence  

the  values  a s s o c i a t e d  wi th  such new business.  

F ina l ly ,  n o t e  t h a t  CFS is not  i n t ended  to r e p r e s e n t  a m a r k e t  value of the  

cu r r en t  i n - fo rce ,  as the d iscount  r a t e s  used  in the  ca l cu l a t i on  of  EVA and EVL 

r e f l e c t  an a s sumed  i n t e r e s t  scenar io  r a t h e r  than  the  d iscount  r a t e  an inves tor  

would c u r r e n t l y  choose  to use in assessing the  value  of  an opera t ing  company.  

As desc r ibed  in a l a t e r  sec t ion ,  EVL does not  r e f l e c t  the  a c tua l  FIT p a y m e n t .  
Ins tead ,  t h e  FIT p a y m e n t  has to be r e f l e c t e d  in bo th  EVA and EVL. 
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C a l c u l a t i o n  o f  CFS  

D e t e r m i n i n g  the  exces s  of  the  p r e s e n t  va lue  of  a s se t  cash  f lows  ove r  

l i ab i l i ty  cash  f lows  appea r s  a t  f i r s t  to  b e  s t r a i g h t f o r w a r d .  It  is no t  s t r a i g h t -  

f o rward ,  h o w e v e r ,  as will soon be  appa ren t .  The m e c h a n i c s  of  c a l cu l a t i ng  CFS 

f ina l ly  fe l l  in to  p l a c e  a f t e r  a d i sc ip l ined  ana lys i s  of  all  of  the  cash  f lows  

a s s o c i a t e d  wi th  a s imple  in su rance  a r r a n g e m e n t  was deve loped .  In order  to  

a p p r e c i a t e  t he  p i t f a l l s  of  var ious  s t r a i g h t f o r w a r d  app roaches ,  and thus to 

u n d e r s t a n d  ful ly  the  c o r r e c t  a p p r o a c h  for  c a l c u l a t i n g  CFS,  the  s t r a i g h t f o r w a r d  

a p p r o a c h e s  will b e  i l l u s t r a t e d  f i rs t .  Then the  c o r r e c t  m e t h o d o l o g y  for  

c a l c u l a t i n g  CSF will  b e  p r e s e n t e d  to  i l l u s t r a t e  how it  o v e r c o m e s  the  var ious  

p r o b l e m s  a s s o c i a t e d  wi th  the  s t r a i g h t f o r w a r d  app roaches .  

Cons ide r  the  cash f lows  a s s o c i a t e d  wi th  a s imple  insurance  a r r a n g e m e n t  

whe re  the  l iab i l i ty  or  o u t f l o w  is a 4 - y e a r  c o m p o u n d  GIC wi th  an i n t e r e s t  

g u a r a n t e e  of  13 p e r c e n t .  For  s impl i c i ty ,  e x p e n s e s  a re  ignored.  Thus, t h e r e  is 

one cash ou t f l ow  at  t he  m a t u r i t y  of  the  o c n t r a c t .  A s s u m e  tha t  the  p r e m i u m  for  

this  GIC was  i n v e s t e d  in a 14 p e r c e n t  bond  wi th  annual  coupons  tha t  m a t u r e s  

when the  l i ab i l i ty  m a t u r e s .  A s s u m e  f u r t h e r  tha t  ne t  cash  f lows  in r e n e w a l  y e a r s  

a re  r e i n v e s t e d  to  m a t u r e  when  the  l i ab i l i ty  m a t u r e s .  FIT equa ls  36.8 p e r c e n t  of  

earnings ,  de f i ned  as i n t e r e s t  e a r n e d  less  i n t e r e s t  c r e d i t e d .  F inal ly ,  i t  is a s s u m e d  

t h a t  all ea rn ings  a f t e r  t ax  a r e  pa id  to  s h a r e h o l d e r s  e a c h  yea r .  

The cash  f lows  a re  s u m m a r i z e d  in Tab le  AZ-1. D e t a i l e d  ca l cu l a t i ons  a re  

p r e s e n t e d  in the  mode l  o u t p u t  inc luded  l a t e r  in this  appendix .  The "Ea rned -  

C r e d i t e d "  co lumn,  which  equa l s  ea rn ings ,  is p r e s e n t e d  for  r e f e r e n c e  purposes .  
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Earnings  a re  not  cash flows; however ,  earnings  d e t e r m i n e  FIT and shareho lder  

dividends,  which are  cash flows. 

TABLE AZ-I 

Summary of Cash Flows 
Annual Shareholder Dividend Paid 

Earnings:  
E a r n e d -  Shareholder  

Year  Asse t s  L iab i l i t y  C r e d i t e d  FIT Dividend 

1 $ 140.00 --  $10.00  $ 3 .68  $ 6 .3Z 
Z 140.00 -- 11.30 4.16 7.14 
3 140.00 -- IZ.77 4.70 8.07 
4 1,140.00 $1,630.47 14.43 5.31 9.12, 

PV-BFIT $I,000.00 $ 965.37 x $12.74 $21.89 
PV-AFIT $1,167.47 $1,161.53 x $14.3Z $Z4.59 

At the  b o t t o m  of  the  t ab le ,  the  p r e sen t  values  of  the  various cash f lows are  

shown on bo th  a b e f o r e -  and an a f t e r - t a x  basis. B e f o r e - t a x  i n t e r e s t  r a t e s  are  14 

p e r c e n t ,  and a f t e r - t a x  r a t e s  are  8.84 p e r c e n t ,  which r e f l e c t  a 36.8 p e r c e n t  t ax  

r a t e .  No p re sen t  va lue  is shown in the  "Earnings"  column,  s ince,  as no ted ,  these  

a re  not  cash  f lows.  

With  these  p r e sen t  values ,  i t  should be easy  to  c o m p u t e  CFS. Table  AZ-Z 

shows the  s t r a i g h t f o r w a r d  addi t ions  and sub t r ac t ions .  
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TABLE AZ-Z 

D e v e l o p m e n t  of  CFS 
Annual  Sha reho lde r  Div idend  Pa id  

(1) (Z) (3) (4) (5) 
Assets Liability FIT (I) - (Z) - (3) Dividends 

BFIT $i,000.00 $ 965 .37  $IZ.74 $ZI.89 $ZI.89 

AFIT 1,167.47 1,161.53 14.3Z -8.38 Z4.59 

Assuming  t ha t  s h a r e h o l d e r  d iv idends  would  b e  exc luded ,  s ince  t h e y  a re  no t  

c o n t r a c t u a l  ob l iga t ions ,  t he  f o u r t h  co lumn ought  to be  CFS.  No te ,  though,  t ha t  

t he  a f t e r - t a x  r e su l t  is nonsens ica l ;  s ince  we  a re  earn ing  14 p e r c e n t  and only 

c r ed i t i ng  13 p e r c e n t ,  t h e r e  should be  i nhe ren t  p r o f i t s  in this a r r a n g e m e n t ,  and 

CFS should  acco rd ing ly  b e  pos i t i ve .  The r e s u l t  using b e f o r e - t a x  d i scount  r a t e s  

m a k e s  more  sense .  The f a c t  t ha t  the  r e s u l t  equa ls  the  p r e s e n t  va lue  of  

s h a r e h o l d e r  d iv idends  has  i n tu i t i ve  appea l ,  s ince  the  cash  f lows  t ha t  r e m a i n  a f t e r  

all  l i ab i l i t i e s  ( including FIT p a y m e n t s )  have  b e e n  d i s c h a r g e d  would log ica l ly  

be long  to the  sha reho lde r s .  

It  was  soon d i s c o v e r e d ,  h o w e v e r ,  t ha t  the  use  of  b e f o r e - t a x  d i scoun t  r a t e s  

p r e s e n t s  an unusual  p r o b l e m .  If ea rn ings  a r e  no t  d i s t r i b u t e d  annual ly  to  

sha reho lde r s ,  bu t  r a t h e r  r e t a i n e d  in surplus  and a l l owed  to g row unt i l  p a y m e n t  at  

s o m e  f u t u r e  da t e ,  the  va lue  of  CFS,  as wel l  as the  p r e s e n t  va lue  of  sha reho lde r  

d iv idends ,  changes .  The r e a s o n  for  this is t ha t  r e t a i n e d  earn ings  g row at  an 

a f t e r - t a x  r a t e ;  when r e t a i n e d  ea rn ings  a re  pa id  out  a t  a l a t e r  d a t e  and 

d i s c o u n t e d  a t  a p r e t a x  r a t e ,  t he  r e s u l t a n t  p r e s e n t  va lue  is d i f f e r e n t  f rom the  

p r e s e n t  va lue  when t h e y  a re  pa id  out  i m m e d i a t e l y  (it is, in f a c t ,  lower) .  When 

p r e t a x  r a t e s  a re  used ,  t h e r e f o r e ,  t he  va lue  of  CFS chagnes  under  d i f f e r e n t  

s h a r e h o l d e r  d iv idend  a s sumpt ions .  
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The analys is  of  d i f f e r e n t  d iv idend a s sumpt ions  also r e v e a l e d  tha t  wi th  

a f t e r - t a x  d i scoun t  r a t e s ,  the  p r e s e n t  va lue  of  sha reho lde r  dividends will  be  the  

s a m e  w h e t h e r  earnings  a re  pa id  out  i m m e d i a t e l y  or r e t a i n e d  and paid  out  a t  

s o m e  l a t e r  da te .  R e t a i n e d  earnings~ as p r ev ious ly  no ted ,  will  g row at  an a f t e r -  

t ax  r a t e  in the  surplus  a c c o u n t .  When the  earn ings  plus a c c u m u l a t e d  i n t e r e s t  a re  

e v e n t u a l l y  pa id  out  and 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  rate~ the  va lue  will b e  

u n a f f e c t e d  by  the  g r o w t h  in the  surplus  accoun t .  

The f a c t  t ha t  CFS ( and the  p r e s e n t  va lue  of  sha r eho l de r  dividends) using 

p r e t a x  r a t e s  va r i ed  depending  on the  d iv idend assumpt ion ,  while  the  p r e s e n t  

va lue  of  s h a r e h o l d e r  d iv idends  using a f t e r - t a x  r a t e s  r e m a i n e d  cons t an t ,  pr, ov ided  

compe l l i ng  e v i d e n c e  tha t  a f t e r - t a x  d i scount  r a t e s  should be  used  for  ca l cu l a t ing  

CFS.  The p r o b l e m  was  t h a t  t he  s t r a i g h t f o r w a r d  add i t ion  and s u b t r a c t i o n  of  the  

ca sh  f lows  using a f t e r - t a x  d i scoun t  r a t e s  p r o d u c e d  nonsens ica l  resu l t s ,  and has 

b e e n  i l l u s t r a t ed .  

A f t e r  s o m e  f u r t h e r  work,  a so lu t ion  was  found;  in o rder  to  use  a d j u s t e d -  

f o r - t a x  d i scoun t  r a t e s ,  it b e c a m e  a p p a r e n t  t ha t  i t  is a lso n e c e s s a r y  to use  

a d j u s t e d - f o r - t a x  cash  f lows.  The approach ,  bas i ca l ly ,  is to t a x - e f f e c t  the  

t r a n s a c t i o n s  t h a t  a f f e c t  t he  t ax  l i ab i l i ty  on a c u r r e n t  basis .  For  example ,  a 

coupon  inf low of  $140 e a c h  y e a r  is mul t ip l i ed  by  the  c o m p l e m e n t  of  the  t ax  r a t e  

of  36.8 p e r c e n t  to  y ie ld  a ne t  a f t e r - t a x  in f low of  $88.48.  In e f f e c t ,  then ,  t he  

$140 coupon  is i m m e d i a t e l y  r e d u c e d  by  an a s s u m e d  t ax  p a y m e n t  of  $51.5Z, and 

this  p a y m e n t  mus t  be  r e g a r d e d  as a cash  f low.  

On the  l i ab i l i ty  s ide,  by  c red i t i ng  i n t e r e s t  a t  13 p e r c e n t ,  t h e r e  is a 

r e d u c t i o n  in the  t ax  l i ab i l i ty  a s s o c i a t e d  wi th  the  coupon  inf low on the  a s s e t  s ide  
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by  the  amoun t  of  i n t e r e s t  c r e d i t e d  t imes  36.8 p e r c e n t .  In y e a r  1, this  is $130 x 

0.368 = $47.84. Since the  $51.5Z on the  a s se t  side is t r e a t e d  as a cash p a y m e n t  

or ou t f low,  i t  is app rop r i a t e  to  t r e a t  this  $47.84 as a cash  inf low.  

The a d j u s t e d - f o r - t a x  cash  f lows are  thus  as shown in Table  AZ-3. 

Year  

TABLE A2-3 

CFS Basis 
Basic  Cash  Flows 

Annual  Shareho lder  Div idend  Pa id  

Asse t s  L iab i l i t i e s  

1 $ 88.48 $ (47.84) 
Z 88.48 (54.06) 
3 88.48 (61.09) 
4 88.48 (69.03) 

1 ,000.00 1,630.47 

PV-AFIT $ I , 0 0 0 . 0 0  $ 975.41 

Note  t h a t  th is  p rocess  p roduces  the  des i rab le  r e su l t  t h a t  the  p r e sen t  va lue  

of  the  asse t  cash  f lows is equal  to  $1~000~ which is the  s a m e  as the  s t a t u t o r y  

s t a t e m e n t  value  of  the  asse t .  This was not  the  case  in Table  AZ-Z. CFS can now 

be c o m p u t e d  as shown in Table  AZ-4. 

TABLE AZ--4 

D e v e l o p m e n t  of  CFS 
P r e s e n t  Values 

Asse t s  $ 1 , 0 0 0 . 0 0  
Liab i l i t i e s  975.41 

CFS $ Z4.59 
Shareho lder  d ividends  $ Z4.59 

Note  also t h a t ,  as des i red ,  the  va lue  of  CFS on this  basis  equals  the  p r e s e n t  

value,  using a f t e r - t a x  d i scoun t  r a t e s ,  of  sha reho lde r  dividends.  

AZ-9 



The tax ad jus tments  made for the l iabi l i ty side appear  a bit odd at first .  It 

is in te res t ing  to note ,  though, tha t  the FIT cash flows implici t  in this overal l  

methodology do net  out  to the ac tua l  FIT cash flow. This is i l lus t ra ted  in Table 

AZ-5. 

TABLE AZ-5 

Deve lopment  of  FIT Cash Flow 
Annual Shareholder Dividend Paid 

Year  

In te res t  Earned In te res t  Cred i ted  FIT Cash 
(1) (7) (3) (4) Outf low 

Gross FIT Gross FIT (Z) - (4) 

1 $140.00 $51.5Z $130.00 $47.48 $3.68 
Z 158.Z0 58.Z1 146.90 54.06 4 .16  
3 178.77 65.79 166.00 61.09 4.70 
4 Z0Z.01 74.34 187.58 69.03 5.31 

The FIT cash flow is implici t ly  recognized  through the process  of t ax-  

e f f ec t i ng  the cash flows tha t  de te rmine  the tax liabili ty.  

In all of the examples  p re sen ted  thus far,  a level  in teres t  r a t e  environment  

has been  presumed,  and simple p resen t  value funct ions  could be used to ca lcu la te  

the p resen t  value of  fu ture  cash flows. When the fu ture  in te res t  r a te  is assumed 

to change, the calcula t ion of  present  vlues requires  the accumula t ion  of cash 

inflows and out f lows forward  to the end of the modeling period, re f lec t ing  the 

new money r a t e  assumptions and r e inves tmen t  assumptions.  It is also necessa ry  

to accumula t e  $1 inves ted  immed ia t e ly  a f t e r  t ime 0 to the  end of the period, 

again proper ly  re f l ec t ing  new money ra tes ,  rol lover  ra tes ,  and re inves tmen t  
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assumptions.  When the final inflow and outf low values are divided by the 

accurr.ulated value of $1, p resent  values are obta ined that  appropr ia te ly  r e f l e c t  

the assumed in teres t  scenar io  and the r e inves tmen t  assumption.  Z 

The concept  of CFS was developed with these  simple GIC examples,  but  the 

concep t  was widely t e s t e d  in a model developed to support  the work of the 

Combinat ion of Risks Task Force .  The t es t s  considered a wide var ie ty  of 

scenar ios  involving C- I ,  C-Z, and C-3 risks. 

Inte_~retation of CFS 

s 

As developed in the previous sect ion,  CFS is equal to the present  value of 

shareholder  dividends. This relat ionship,  as noted previously,  also follows 

logically from the intui t ive notion that  the shareholder  in te res t  is what  is le f t  

over  a f t e r  payment s  of  benef i t s  to pol icyholders  and payments  of taxes  to the 

federa l  government .  For par t ic ipa t ing  business,  CFS can be thought of as 

thepresen t  value of  the pe rmanen t  cont r ibut ion  to surplus and/or the p resen t  

value of  additions to the current  dividend scale.  

Z 
This technique was descr ibed  in somewhat  g rea t e r  deta i l  in Richard  M. 
Wenner The Actuary~ Februa ry  1983. With Mr. Wenner's permission,  a sec t ion  
of the repor t  submi t t ed  to The Ac tua ry  i l lustrat ing the discounting process  has 
been  reproduced  in Sect ion 3 of Chap te r  3. 
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A re la t ive ly  simple proof  of the equivalence of  CFS and the present  value 

of shareholder  dividends is p resen ted  iu a t t a c h m e n t  B. The relat ionships 

developed there  also explain the origins of the problem with CFS computed  with 

p re t ax  cash flows and a f t e r - t a x  discount  ra tes .  

The more in teres t ing p rope r ty  of CFS, which has applicat ion to risk 

quant i f ica t ion ,  is tha t  it is equal to the amount  of cash that  may be removed  

from the beginning asse ts  so that  the remaining funds are just  suff ic ient  to 

mature  bene f i t s  under the  assumed in te res t  and exper ience  scenario used to 

compute  CFS. Conceptual ly ,  this is the shareholder  difidend that  could be paid 

at  the beginning of the  insurance a r rangement  if there  was ce r t a in ty  about  the 

fu ture  cash flows. Given that  there  is unce r t a in ty  about  fu ture  cash flows, 

analysis of  CFS over  a range of  scenarios ,  where  the cash flows are appropr ia te ly  

varied,  could provde some insight into the level  of risk assoc ia ted  with a 

par t icu la r  book of  business and under what  condit ions the risk would mater ia l ize .  

The example  i l lus t ra tes  the equivalence  of CFS to cash. Assume that  

$Z4.59 (CFS from our previous example) of asse ts  (in the assumed level  in te res t  

environment ,  a dollar of asse ts  equals a dollar of cash) has been  r emoved  from 

the simple GIC i l lustrat ion.  The CFS basis cash flows are p resen ted  in Table AZ- 

6. In this case,  the only e f f e c t  is on the cash inflows assoc ia ted  with the assets;  

the cash out f lows assoc ia ted  with the l iabil i t ies are the same as those p resen ted  

in Table  AZ-3. 
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Year  

T A B L E  AZ--6 

CFS Basis  Cash  F lows  
$24.59 R e m o v e d  f rom Beginning Asse t s  

Asse t s  L iab i l i t i e s  

1 $ 8 6 . 3 0  $ ( 4 7 . 8 4 )  
3 8 6 . 3 0  ( 5 4 . 0 6 )  
3 8 6 . 3 0  (61 .09 )  
4 8 6 . 3 0  ( 6 9 . 0 3 )  

975 .41  1 , 6 3 0 . 4 7  

PV-AFIT  $ 975 .41  $ 975 .41  

With the  p r e s e n t  va lue  of  in f lows  equa l  to the  p r e s e n t  va lue  of  ou t f l ows ,  

CFS  will  b e  0, thus  con f i rming  tha t  CFS  m a y  be  e q u a t e d  to cash.  

When the  cash f lows for  an insu rance  a r r a n g e m e n t  change  as a r e su l t  of  

r isk,  i t  should be  a p p a r e n t  tha t  the  change  in cash  f lows  will p r o d u c e  a change  in 

the  va lue  of  CFS.  The change  in CFS can thus  be  though t  of  as the  cash  cos t  of  

r isk.  

guppose,  in our s imple  GIC e x a m p l e ,  t ha t  i n t e r e s t  r a t e s ,  i n s t e a d  of  

r ema in ing  level  at  14 p e r c e n t ,  i n c r e a s e  to  14.4 p e r c e n t ,  and t ha t  the  l i ab i l i ty  

m a t u r e s  at  the  end of  1 y e a r  by  v i r tue  of  a p o l i c y h o l d e r  e l e c t i o n  to e x e r c i s e  a 

d i s c r e t i o n a r y  w i thd rawa l  r ight .  This is a c lass ic  e x a m p l e  of  m i s m a t c h  risk. The 

CFS bas is  cash  f lows  a re  p r e s e n t e d  in Tab le  AZ-7. 
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TABLE A2-7 

CFS Basis Cash  Flows 
Misma tch  Risk I l l u s t r a t ion  

Y e a r  Assets  L iab i l i t i e s  

I $ 88.48 $ (47.84) 
2 88.48 1,130.00 
3 88.48 - 

4 88 .48  - 
1 , 0 0 0 . 0 0  

PV-AFIT $ 991.83 $ 991 .89  

P r e s e n t  value c o m p u t e d  a t  9.101% = 14.4% (1 - 0.368). 

CFS for  the  i l l u s t r a t i on  in Table  AZ-7 is a nega t ive :  $.06 (991.83 - 991.89). 
I 

thus ,  the  cash cos t  of  the  m i s m a t c h  r isk p roduced  by the  change  in i n t e r e s t  r a t e  

and the  change  in the  l i ab i l i ty  cash  f low r e l a t i v e  to e x p e c t a t i o n s  in the  level  

i n t e r e s t  case  is $Z4.65; t h a t  is (0.06) - 24.59 = (Z4.65). 

All of the  examples  cons ide red  thus  fa r  have  a s sumed  no beginning surplus. 

In m a n y  p r a c t i c a l  app l ica t ions ,  i t  is l ike ly  t h a t  t h e r e  will be beginning surplus.  

CFS is also use fu l  in this  case.  If  the  surplus is he ld  in a s e g r e g a t e d  accoun t ,  

the  p resen t  va lue  of  the  cash f lows a s s o c i a t e d  wi th  the  asse t s  in the  a c c o u n t  

s imply  y ie lds  the  economic  value of the  surplus,  (EVS) i. CFS. in this case  
1 

inc ludes  only the  asse t  cash f lows a s s o c i a t e d  wi th  the  asse t s  backing  the  

l iabi l i t ies .  Analys is  of CFS i + (EVS) i for var ious  scenar ios  can provide  useful  

ins ight  in to  the  overa l l  r isk m a n a g e m e n t  capab i l i t y  of  the  insurance  company .  

For  example ,  if  CFS and EVS tend  to move in the  s ame  d i rec t ion ,  one may  

conc lude  t h a t  the  c o m p a n y  is p a r t i c u l a r l y  vu lnerab le ,  s ince the  same  risks t h a t  

would p roduce  p roduc t  losses r e l a t i v e  to e x p e c t e d  would e f f e c t i v e l y  r educe  the 

economic  value of  surplus as well .  
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When surplus is not segrega ted ,  so that  the asset  cash flows used in 

comput ing CFS include the cash flows assoc ia ted  with surplus, CFS represen t s  

the economic  value of the surplus plus the economic  value of the assets  and 

l iabil i t ies with r e spec t  to a given book of  buiness.  Analysis of CFS for d i f f e ren t  

scenar ios  can still provide useful  insight into the risk management  capabi l i ty  of 

the insurance company,  but  it is not possible to assoc ia te  c lear ly  changes in CFS 

with product  risks. Par t  of the change in CFS could be a t t r ibu tab le  to changes in 

the economic  value of the surplus. 

In the following example)  it is assumed that  $10 of cash is added to the 
; 

beginning assets  for the simple GIC example .  The CFS basis cash flows are 

p re sen ted  in Table A2-8. 

TABLE A7---8 

CFS Basis Cash Flows 
$10 of  Cash Added to Beginning Assets  

Year  Assets  Liabil i t ies  

1 $ 89 .36  $ (47.84)  
Z 89.36 (54.06)  
3 89 .36  (61.09)  
4 89 .36  (69.03)  

1 , 0 1 0 . 0 0  1 ,630 .47  

PV-AFIT $I,010.00 $ 975.41 
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CFS is developed in Table AZ-9. 

TABT .w. AZ-9 

Development of CFS 
$I0 of Cash Added to Beginning Assets 

Present  
Values 

Assets  $1 ,010 .00  
Liabil i t ies  975.41 

CFS $ 34.59 
Shareholder dividends $ 34.59 

The economic  value of surplus in this case if $10, and CFS has increased by 

exac t ly  this amount .  It is wor thy noting that  this relat ionship would not hold if 

the s t ra igh t fo rward  approaches  to discounting previously  i l lus t ra ted  were used. 

The problem with beginning surplus is the same problem encountered  with 

re ta ined  earnings; namely,  surplus grows at an a f t e r - t a x  ra te ,  and discounting at 

b e f o r e - t a x  ra tes  would produce a result  that  unders t a t e s  the economic  value of 

surplus. A f t e r - t a x  discount  ra tes  again produce  nonsensical  results.  

Model  Outpu t  

A simple compute r  model was developed to keep t rack  of the cash flows 

and ca lcu la te  present  values for the simple GIC insurance ar rangement  used in 

this appendix. The model output  for the various examples  used in the repor t  is 

a t t a c h e d  as exhibits.  It is essent ia l ly  se l f -explana tory .  The only column tha t  

requi res  explanat ion is labeled "FIT Elf  Liab" (sect ion II~ column 6). This is the 

tax credi t  on the cu r r en t -yea r  in te res t  credi t ;  for example ,  for year  1, 130.00 x 

0.368 = 47.84. As has been  explained, the prac t ica l  e f f e c t  of t ax -e f f ec t ing  the 
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cash  f lows is to t r e a t  this  a m o u n t  as a cash inf low.  Thus, the  p re sen t  value of 

t he se  t ax  credit-e is d e d u c t e d  f rom the  p r e s e n t  va lue  of the  b e n e f i t s  in the  

s u m m a r y  sec t ion .  

A s u m m a r y  of  the  exhibi ts  fol lows (See A t t a c h m e n t  A to this  appendix.) 

Example 

EVA-BT 
Shareho lder  In i t ia l  less 

I n t e r e s t  Div idend L iab i l i t y  Surplus EVL-BT CFS 

A Leve l  Annual  4 -Yea r  None Z l .  89 Z4.59 
B Leve l  F ina l  4 -Yea r  None Z0.44 Z4.59 
C Leve l  F ina l  4 -Yea r  -Z4 .59  0 .00  0 .00  
D Leve l  Final  4 -Yea r  10.00 Z8.75 34 .59  
E To 14.4% A n n u a l  1 - Y e a r  None 0.68 -0.06 
F To 14.4% Final 1-Year None -0.05 -0.06 

Examples  A and B are  t he  base  case  for  t he  two dividend pol ic ies .  In Example  C, 

in i t ia l  a sse t s  equal  to  CFS are  r emoved .  The r e m a i n i n g  asse t s  are  jus t  s u f f i c i e n t  

to m a t u r e  the  l iabi l i ty ,  i nd ica t ing  t h a t  CFS m a y  be e q u a t e d  to cash. 

In Example  D, $10.00 of  cash is added  to the  surplus accoun t ,  and CFS is 

i n c r e a s e d  by a l ike amoun t .  Examples  E and F i l l u s t r a t e  how CFS may  be used  to 

q u a n t i f y  risk. I t  is a s sumed  t h a t  i n t e r e s t  r a t e s  i nc r ea se  to 14.4% and tha t  the  

l i ab i l i ty  m a t u r e s  a t  the  end of the  f i r s t  yea r .  CFS is -0.06,  i nd ica t ing  t h a t  the  

sha reho lde r s '  i n t e r e s t s  were  r e d u c e d  by -Z4.65 (-0.06 - Z4.59). If  this a m o u n t  of 

cash were  added  to in i t ia l  asse ts ,  t h e n  CFS would be 24.59, as in the  base  case .  

Note  t h a t  in Example  E, where  earn ings  a f t e r  tax  a re  pa id  out  annua l ly  to 

sha reho lde r s ,  CFS-BT provides  a ve ry  mis lead ing  i nd i ca t i on  of  the  cost  of 

m i s m a t c h .  
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U s e s  o f  CFS 

CFS has general  appl icat ion to the problem of risk analysis and 

quant i f ica t ion.  It has the unique advantage  that  it does not require sophis t ica ted  

s t a t i s t i ca l  knowledge to unders tand and in te rpre t  results.  Equating a given level 

of risk, expressed  as a deviat ion from expec t ed  cash flows, to cash has an 

intui t ive  appeal  tha t  p romotes  understanding of the results .  

Given the current  level of  concern with mismatch  risk, where it is curent ly  

acknowledged that  cash flow analysis is required to unders tand the risk exposure 

fully, CFS provides a discipline to quan ta t ive ly  compare  d i f fe rent  c~'sh flow 

s t reams.  Such a discipline should prove valuable to the valuat ion ac tua ry  

preparing an ac tuar ia l  opinion as to whether  asse ts  supporting valuation reserves  

for cer ta in  in te res t - sens i t ive  products  are adequate  to mature  cont rac tua l  

obligations and, if not,  what  increase  in valuat ion reserves  is necessary.  

CFS also has potent ia l  applicat ion in the deve lopment  of benchmark  surplus 

formulas.  By expressing the various risks assumed in te rms  of cash flow 

deviat ions,  it is possible to unders tand how surplus requ i rements  (expressed in 

t e rms  of  cash) vary with d i f f e ren t  levels and combinat ions  of risk. Comparisons 

of  CFS for various products ,  variat ions of the same product ,  or even d i f fe rent  

lines of  business are eas ier  to understand.  Such understanding could lead 

u l t ima te ly  to improved produc t  design to control  the risks assumed, as well as to 

improved pricing that  more rea l i s t ica l ly  r e f l e c t s  the risks assumed. 

In any appl icat ion of CFS, it must be  unders tood that  CFS addresses  only 

the economics  of the business without  regard  to s t a tu to ry  requirements .  It is 
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possible ,  t h e r e f o r e ,  t h a t  in a p a r t i c u l a r  app l ica t ion ,  CFS m a y  be posi t ive ,  but  at  

some poin t  over  the  per iod  of the  analys is ,  s t a t u t o r y  surplus may  be nega t ive ;  

t h a t  is, s t a t u t o r y  asse ts  may  be less than  s t a t u t o r y  m i n i m u m  va lua t i on  rese rves .  

This can be p a r t i c u l a r l y  t r oub l e some  in deve loping  b e n c h m a r k  surplus fo rmulas ,  

where  the  goal  t yp i ca l ly  has been  to es tab l i sh  a surplus level  to ensure  s t a t u t o r y  

so lvency .  Valua t ion  a c t u a r i e s  who use CFS in suppor t  of  a c t u a r i a l  opinion mus t  

be mindfu l  of,  and unde r s t and ,  the  r e l a t ionsh ip  b e t w e e n  CFS and s t a t u t o r y  

surplus.  

The re la t ionsh ip  b e t w e e n  CFS (developed to r e f l e c t  asse t s  suppor t ing  

i 

surplus) and s t a t u t o r y  surplus can prov ide  va luab le  ins ight  in to  the  r ea l  f inanc ia l  

s t r e n g t h  of an insurance  company ;  this  may  prove to be a va luable  m a n a g e m e n t  

tool.  For  example ,  if  CFS is c o n s i s t e n t l y  less than  s t a t u t o r y  surplus over  a range  

of  scenar ios ,  this  would be ind ica t ive  of  s t a t u t o r y  losses in the  y e a r s  ahead  and 

the  need  for  p romp t  c o r r e c t i v e  ac t ion .  

Pe rhaps  the  bes t  advice  r ega rd ing  use of  CFS is to t r y  it .  Cash  flow 

analys is  can provide  rea l  ins ight  in to  the  ope ra t i on  of  an insurance  company9 and 

CFS has  m a d e  i t  eas ie r  to  u n d e r s t a n d  the  d i f f e r e n c e s  b e t w e e n  cash  f low s t r e a m s .  

Like any new tool ,  e x p e r i e n c e  in i ts  use develops  unde r s t and ing  and conf idence .  

There  is undoub ted ly  much  more  to u n d e r s t a n d  abou t  the  use of CFS, given i ts  

l im i t ed  use to da te .  
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EXAMPLE & 
bASE CASE: LEVEL INTEREST 
EAP, HIHGS PAID OUT ANNUALLY 

. . . . . . . . . . . .  ASSUH~rlOHS . . . . . . . . . . . .  
L a p s e  I n t e r e s t  R a t s  F I T  
R a t e  i n i t i a l  l a t e r  P e r c e n t a B e  

0.00 0.14 0.14 0.368 
0 .00 
0 . 0 0  C r e d i t e d  Chg i n  E a r n i n g s  
1 . 0 0  R a t e  Assets  P a i d  O ~ t  

0.13 0.00 1 

I .  pRE-TAX CASH FLOWS 

. . . . . . . . . . .  SUI"J'IARY OF OPERATIOHS . . . . . . . . . . . . . . . . . . . . . . . .  OTHEW CASH FLOWS . . . . . . . . . . . . . .  
I n t e r e s t  E a r n n d  I n t e r e n t  FIT  S h - H l d r  A s s e t  R o l l o v e r  L i a b i l l t F  Net 

y e a r s  i n i t i a l  l a t e r  C r e d i t e d  F I T  E l f  L l a b  D i v i d e  I n i t i a l  l a ~ e r  Csh  F l w s  Csh  F l w e  

1 140.00 0 .00 130.00 3.68 6.32 6.32 0.00 0.00 0 .00 130.00 
2 1 4 0 . 0 0  1 8 . 2 0  1 4 6 . 9 0  4 . 1 6  7 . 1 4  7 . 1 4  0 . 0 0  0 . 0 0  0 . 0 0  1 4 6 . 9 0  
3 140.00 38.77 166.00 4.70 9.07 6.07 0.00 0.00 0 .00 166.00 
4 140.00 62.01 187.58 5.31 9.12 9.12 1000.00 442.90 1630.47 -0 .00  

P r e s e n t  Values:  
p r n - t a x  407.92 76.86 450.17 12.74 21.89 21.69 592.08 262.23 965.37 339.11 

p o s t - t a x  456.08 8 9 . 5 9  5 0 5 . 7 7  1 4 . 3 2  2 4 . 5 9  2 4 . 5 9  7 1 2 . 3 9  3 1 5 . ~ 2  1 1 6 1 . 5 3  3 7 2 . 1 4  

A. SUN/tARY OF PRE-TAX PRESENT VALUES 
n e t  

EVA-BT 592.06 407.92 10OO.00 
EVL-BT 966.3? 1 2 . 7 4  9 7 8 . 1 1  
CFS-BT 2 1 . 8 9  
S h a r e h o l d e r  D i v i d e n d s  2 1 . 8 9  

I I .  TAX-AFFECTED CASH FLOWS 

I n t e r e s t  E a r n e d  I n t e r e s t  
yea rs  I n i t i a l  l a t e r  C r e d i t e d  

1 66.48 0 .00 82.16 
2 8 8 . 4 8  1 1 . 5 0  9 2 . 8 4  
3 8 8 . 4 8  2 4 . 5 0  1 0 4 . 9 1  
4 8 8 . 4 8  3 9 . 1 9  1 1 8 . 5 5  

P r a a e n ~  Values:  
p o m t - t a x  287.61 56.62 319, 

C. SUMHARY OF POST-TAX 

EVA 7 1 2 . 3 9  2 8 7 .  
EVL 1 1 6 1 . 6 3  - 1 0 6 .  
CFS 
Shareho lde r  D iv idends  

. . . . . . . . . . .  BALANCE SHEET . . . . . . . . . . .  
Asse t  Ba lance L i a b i l i t y  Su rp lus  

I n i t i a l  l a t e r  B a l a n c e  B a l a n c e  

1 0 0 0 . 0 0  1 0 0 0 . 0 0  0.00 
1 0 0 0 . 0 0  1 3 0 . 0 0  1 1 3 0 . 0 0  0 . 0 0  
1 0 0 0 . 0 0  2 7 6 . 9 0  1 2 7 6 . 6 0  0 . 0 0  
1 0 0 0 . 0 0  4 4 2 . 9 0  1 4 4 2 . 9 0  0 . 0 0  

0.O0 - 0 . 0 0  - 0 . 0 0  -0 .00  

B. SUMMARY OF I~ST-TAX PRESENT VALU 
ne t  

EVA-AT 712.39 455.08 1167.47 
EVL-AT 1161.53 14.32 I175.$5 
CFS-AT -8 .38  
S h a r e h o l d e r  D i v i d e n d s  2 4 . 5 9  

F IT  S t a t u t o r y  Sh -H ld r  Asset  R e l i e v e r  L i a b i l i t y  Net  
F I T  g f f  L l a b  g a r n l n s s  D i v i d e  i n i t i a l  l a t e r  C s h  F l w s  Csh  F l w a  

3.68 -47.84 6.32 6.32 0.00 0 .00 0 .00 130.00 
4 . 1 6  - 5 4 . 0 6  7 . 1 4  7 . 1 4  0 . 0 0  0 . 0 0  0 . 0 0  1 4 6 . 8 0  
4.70 -61 .09  8.07 8.07 0.00 0.00 0 .00 186.00 
5.31 -69 .03  9.12 9.12 1000.00 442.90 1630.47 -0 .O0 

64 1 4 . 3 2  - 1 8 6 . 1 2  2 4 . 5 9  2 4 . 5 9  7 1 2 . 3 9  3 1 5 . 5 2  1 1 6 1 . 5 3  3 7 2 . 1 4  

PRESENT VALUES 
n e t  

61 1000.00 
12 970.41 

24.59 
24.59 

> 



EXAMPLE B 
BASE CASE: LEVEL INTEREST 
EARNINGS RETAIHED 

. . . . . . . . . . . .  ASSUMPTIONS . . . . . . . . . . . .  
L a p s e  ] n t s r e s t  R a t a  F I T  
R a t e  I n i t i a l  l a t e r  P e r c e n t a g e  

0 . 0 0  0 . 1 4  0 . 1 4  0.368 
0.00 
0.00 C r e d i t e d  Chg In  Ea rn ings  
1.00 Rate Assets  Pa id  Out 

0.13 0.00 0 

> 
I 

I .  

1 140.00 
2 140.00 
3 140.00 
4 140.00 

Presen t  Values:  
pro-tax 407.92 

p ~ s t - t a x  455.08 

PEg-TAX CASH FLOWS 

. . . . . . . . . . .  SUHHARY OF OPERATIONS . . . . . . . . . . . . . . . . . . . . .  =--OTHER CASH FLOWS . . . . . . . . . . . . . .  
I n t e r e s t  Earned I n t e r e s t  S t a t u t o r y  S h - H l d r  A s s e t  R e l i e v e r  L l a b i l l t ¥  Nat 

Fears i n i t i a l  l a t . r  Credited F IT  Earnings bivlds i n i t i a l  l a t e r  Csh Flws Csh Flws 

0.00 130.00 3.68 6.32 0.00 0.O0 0.00 0 .00 136.32 
19.08 146.90 4.48 7.70 0,00 0.O0 0.00 0 .00 154.60 
40.73 166.OO 5.42 9.31 0.00 0 .00 O.O0 0 .00  175.31 
65.27 1 8 7 . 5 8  6.51 11.18 34.51 I000.00 466.23 1630.47 -0.00 

80.62 450.17 14.19 24.38 20.44 592.0U 276.04 965.37 356,87 
9 4 . 1 9  505.77 16.O1 27.49 24.59 712.39 332.14 1161.53 391.66 

A. SUHPIARY OF PRE-TAX PP~SEHT VALUES 
net 

EVA-BT 592.08 407.92 1000,00 
EVL-BT 965.37 14.19 979.56 
CFS-BT 20.44 
S h a r e h o l d e r  D i v i d e n d s  2 0 . 4 4  

. . . . . . . . . . .  BALAHCE SHEET . . . . . . . . . . .  
A s s e t  B a l a n c e  L i a b i l i t y  5 u r p l u a  

£ a l t l a l  l a t e r  B a l a n c e  B a l a n c e  
I 0 0 0 . 0 0  I 0 0 0 . 0 0  0.OO 
I 0 0 0 . 0 0  1 3 6 . 3 2  1 1 3 0 . 0 0  6 . 3 2  
IOO0.OO 290.62 1 2 7 6 , 9 0  1 4 . 0 2  
I 0 0 0 . O 0  466.23 1 4 4 2 . 9 0  2 3 . 3 3  

0.00  -0 .00  -0 .00  - 0 . 0 0  

B. SUIIHARY OF POST-TAX PRESI~IT VALU 
n e t  

EVA-AT 712.39 455.08 1167.47 
EVL-AT 1 1 8 1 . 5 3  1 6 . 0 1  1177.54 
CFS-AT - 1 0 . 0 7  
S h a r e h o l d e r  D i v i d e n d s  2 4 . 5 9  

> 
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II. TAX-AFFECTED CASH FLOWS 

I n t e r e s t  E a r n e d  I n r e r e a t  
y e a r s  i n i t i a l  l a t e r  C r e d i t e d  

I 88.48 0 . 0 0  ~2.16 
2 80.48 12.(,6 92.84 
3 8U.48 25.74 104.91 
4 06.48 41.25 118.55 

P r u d e n t  Values:  
~ o s L - t u x  287.61 

FIT  S t a t u t o r y  S h - H l d r  
F IT  E f f  L i s b  E a r n i n s s  D i v i d e  

3.68 -47.84 6.32 0 ,00 
4 . 4 8  - 5 4 . 0 6  7 . 7 0  . 0 . 0 0  
5 . 4 2  - 6 1 . 0 9  9 . 3 1  0 . 0 0  
6.51 -69.03 11.18 34.51 

Asset Rollover Liability Net 
initial later Cab ¥1we Ceh Flwa 

0.00 0 .00  0.O0 136.32 
0.00 0.00 O.OO 154.60 
0.00 0.O0 0.00 175.31 

lO00.uO 466.23 1630.47 - 0 . 0 0  

5 9 . 5 3  3 1 b . 6 4  16 .01  - 1 8 6 . 1 2  2 7 . 4 9  2 4 . 5 9  7 1 2 . 3 9  3 3 2 . 1 4  1 1 6 1 . 5 3  3 9 1 . 6 6  

C. SUHMARY OF POST-TAX PhESEHT VALUES 
nat  

EVA 712.39 287 61 1000.00 
EVL I161.53 -166.12 975.41 
CFS 2 4 . 5 9  
Shareholder bIvxdends 24.59 
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EXAHPLE B 
BASE CASE: LEVEL INTE}~EST L a p s e  
EAPJ41HGS [~ETAIHED H a t e  

. . . . . . . . . . . .  ASSUHPTIOHS . . . . . . . . . . . .  

0 . 0 0  
0.00 
0 .00 
1 . 0 0  

I n t e r e s t  Rate F]T 
i n i t i a l  l a t e r  Percentage 

0.14 0.14 0.368 

Credited Chg in Earn ings  
Rate Assets Paid Out 

0.13 0.00 0 

I .  PRK-TAX CASH FLOWS 

1 140.00 
2 140.00 
3 140.00 
4 140.00 

F rusen t  Values:  
p r ~ - t a x  407.92 

p o e t - t a x  455.08 

........... SUt~'L~RY OF OPERATIONS ..................... J--OTHER CASH FLOWS ......................... ~ALAHCE SHEET ........... 
I n t e r e s t  E a r n e d  I n t e r e s t  S t a t u t o r y  S h - H l d r  A s s e t  R e l i e v e r  L i a b i l i t y  N e t  A s s e t  B a l a n c e  L i a b i l i t y  S u r p l u s  

y e a r s  i n i t i a l  l a t = r  C r e d i t e d  F I T  E a r n i n g s  D i v i d e  i n i t i a l  l a t e r  Ceh  F lwe  Ceh  F lwe  i n i t i a l  l a t e r  B a l a n c e  B a l a n c e  
1 0 0 0 . 0 0  1 0 0 0 . 0 0  0 . 0 0  

0.00 130.00 3.68 6.32 0 , 0 0  0.00 0.00 0.00 136.32 1000.00 136.32 1130.00 6 .32 
19.08 146.90 4.4b 7.70 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  154.60 1 0 0 0 . 0 0  290.92 1276.90 14.02 
40.73 166.00 5.42 9.31 0.00 0 O0 0.00 0.00 175.31 1000.00 466.23 1442.90 23.33 
6 5 . 2 7  1 6 7 . 5 8  6.51 11.16 34.51 1 0 0 0 . 0 0  466.23 1630.47 - 0 . 0 0  0 . 0 0  - 0 . 0 0  - 0 . 0 0  - 0 . 0 0  

80.82 450.17 14.19 24.38 20.44 592.0~ 276.04 965.37 356.87 
94.19 505.77 16.01 27.49 24.59 712.39 332.14 1161.53 391.66 

A. SUHHARY OF PRE-TAX PRESEHT VALUES B. SUI~iARY OF POST-TAX PRESENT VALU 
n e t  ne t  

EVA-BT 5 9 2 . 0 8  4 0 7 . 9 2  1 0 0 0 . O 0  EVA-AT 7 1 2 . 3 9  4 5 5 . 0 8  1 1 6 7 . 4 7  
EVL-BT 9 6 5 . 3 7  1 4 . 1 9  9 7 9 . 5 6  EVL-AT 1 1 6 1 . 5 3  1 6 . O 1  1 1 7 7 . 5 4  
CFS-BT 20.44 CFS-AT -10 .07 
S h a r e h o l d e r  D i v i d e n d s  2 0 . 4 4  S h a r e h o l d e r  D i v i d e n d s  2 4 . 6 9  

I I .  TAX-AFFECTED CASH FLOWS 

I n t e r e s t  E a r n e d  l ~ t e r e s t  F IT  S t a t u t o r y  
y e a r e  i n i t i a l  toter C r e d i t e d  F I T  Eff Llab E a r n i n s e  

1 88.48 0 .00 U2. )6  3.68 -47.84 6.32 
2 80.4b 12.06 92.84- 4.48 -54.06 7 . 7 0  
3 6 ~ . 4 6  26.74 1 0 4 . 9 1  5.42 - 6 1 . 0 9  9 . 3 1  
4 90.48 41.25 118.55 6.61 -69.03 1 1 . 1 8  

P r u d e n t  Values: 
p o s t - t u z  287.61 59.53 3 1 9 . 6 4  1 6 . 0 1  - 1 6 6 . 1 2  2 7 . 4 9  

Sh-Hldr Asset Rollover Liablllty Nat 
Divlds initial later Ceh Flwa can Flwe 

0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  136.32 
0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 5 4 . 6 0  
0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 7 5 . 3 1  

34.51 1000.00 466.23 1630.47 - 0 . 0 0  

2 4 . 5 9  7 1 2 . 3 9  3 3 2 . 1 4  1 1 4 1 . 5 3  3 9 1 . 6 6  

C. SUHHARY OF POST-TAX PI{ESEHT VALUES 
no t  

EVA 712.39 287,61 1000,00 
EVL I161.b3 -186.12 975.41 
CFS Z4.59 
Shareholder blvxdende 24.59 
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E X ~ P L E  D 
BASE CASE: LEVEL IHTEREST 
EARHIHG~ RETAIHED 
$ I 0  CASH ADDED TO EX B 

. . . . . . . . . . . .  ASSUHPTIOHS . . . . . . . . . . . .  
L a p s e  I n t e r e s t  K a t e  F IT  
R a t e  i n i t i a l  l a t e r  P e r c e n t a g e  

0.00 0.14 0.14 0.368 
0.00 
0 . 0 0  C r e d l t e d  Chg i n  garn l r ,  l a  
1 . 0 0  R a t e  A s s e t s  Paid O u t  

0 . 1 3  1 0 . 0 0  0 

I .  PRE-TAX CASH FLOWS 

........... SUHPL~RY OF OPERATIOHS ........................ OTHER CASH FLOWS ......................... BALANCE SHEET ........... 
I n t e r e s t  E a r n e d  I n t e r e s t  S t a t u t o r y  S h - H l d r  A s s e t  b e l i e v e r  L i a b i l i t y  Met A s s e t  B a l a n c e  L i a b i l i t y  S u r p l u s  

y e a r s  i n i t i a l  l a t e r  C r e d i t e d  F IT  E a r n l n g s  D i v i d e  i n i t i a l  l a t e r  C s h  F l u s  Cah  F l u e  i n i t i a l  l a t e r  B a l a n c e  5 a l a n c e  
1010.00 1000.00 I0.00 

1 1 4 1 . 4 0  0 . 0 0  1 3 0 . 0 0  4 . 2 0  7 . 2 0  O.O0 0 . 0 0  0 . 0 0  0 . 0 0  1 3 7 . 2 0  1 0 1 0 . 0 0  1 3 7 . 2 0  1 1 3 0 . 0 0  1 7 . 2 0  
2 141.40 19.21 146.90 5.04 8.66 0.00 0.00 0.00 0.00 155.56 1010.00 292.77 1276.90 25.87 
3 141.40 40.99 166.O0 6.03 10.36 0.O0 0.00 0.00 0.00 178.36 IO10.00 469.12 1442.80 36.23 
4 141.40 65.68 167.58 7.18 12.32 48.5b 1010.00 469.12 1630.47 -0 .00  0.00 - 0 . 0 0  -0.OO - 0 . 0 0  

P r e s e n t  V a l u e s :  
p r e - t a x  4 1 2 . 0 0  8 1 . 3 3  4 b 0 . 1 7  1 6 . 8 8  2 7 . 2 8  2 8 . 7 5  5 9 8 . 0 0  2 7 7 . 7 6  9 6 5 . 3 7  3 5 9 . 0 9  

p o s t - t a x  4 5 9 . 6 3  9 4 . 7 6  5 0 5 . 7 7  1 7 . 9 0  3 0 . 7 4  3 4 . 5 9  7 1 9 . 5 1  3 3 4 . 2 0  1 1 6 1 . 8 3  3 9 4 , 1 0  

A. SUHIqARY OF PP, E-TAX PP~SEHT VALUES B. SUI'Oq.ARY OF POST-TAX PRESENT VALU 
n e t  n e t  

EVA*BT 5 9 8 . 0 0  4 1 2 . O 0  1 0 t 0 . O 0  EVA-AT 7 1 9 . 5 1  4 5 9 . 8 3  1 1 7 9 . 1 4  
EVL-BT 965.37 15.88 981.25 EVL=AT 1161.53 17.90 1179.44 
CFS-BT 28.75 CFS-AT - 0 . 2 6  
S h a r e h o l d e r  b l v i d e ~ d ~  2 8 . 7 5  S h a r e h o l d e r  D i v i d e n d s  3 4 . 5 9  

I I .  TAX-AFFECTED CASH FLOWS 

I n t e r e s t  E a r n e d  I n t e r e s t  F I T  S t a t u t o r y  S h - H l d r  
y e a r s  I n i t i a l  l a t e r  C r e d i L o d  F IT  E l f  L l a b  E a r n i n g s  D i v i d e  

1 ~9.36 0.00 82.16 4 . 2 0  -47 .64  7.20 0.00 
2 89.36 12.14 92.84 5.04 - 54 .08  8.66 0.00 
3 89.36 25.90 104.91 6.03 -61 .09  10.36 0.00 
4 8 9 . 3 6  4 1 . 5 1  1 1 8 . 5 5  7 . 1 8  - 6 9 . 0 3  1 2 . 3 2  4 8 . 5 6  

Presen t  Values:  
p o s t - t a z  290.49 56.90 319.64 17.90 -186.12  30.74 34.59 

A s s e t  R e l i e v e r  L i a b i l i t y  N e t  
i n i t i a l  l a t e r  c a n  F l u s  Cah  F l u s  

0.00 0.00 0.O0 137.20 
0.00 0.00 0 .00 155.56 
0.00 0.00 0.00 176.36 

1 0 1 0 . 0 0  4 6 9 . 1 2  1 6 3 0 . 4 7  - 0 . 0 0  

7 1 9 . 5 1  3 3 4 . 2 0  1 1 8 1 . 8 3  3 9 4 . 1 0  

C. SUt".HARY OF POST-TAX PRESENT VALUES 
neL 

EVA 719.51 2 9 0 . 4 9  1 0 1 0 . 0 0  
EVL 1 1 6 1 . 5 3  - 1 8 6 . 1 2  6 7 5 . 4 1  
CFS 3 4 . 5 9  
~ h a r e h o l d e r  D i v i d e n d s  3 4 . 5 9  
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EXAMPLE E 
INTE~O:ST RATES RISE TO 14.4t 
EARNINGS PAID OUT ANNUALLY 
ONE YEAR LIABILITY 

. . . . . . . . . . . .  ASSUHPT I OHS . . . . . . . . . . . .  
Lapse I n t e r e s t  Rate  F IT  
Rate  i n i t i a l  l a t e r  Pe rcen tage  

1 .00  0 .14  0 .144  0 .368  
0 . 0 0  
0.OO C r e d i t e d  Chg I n  E a r n i n g s  
O.OO Rate A s s e t s  P a i d  Out  

0 .13  O.0O 1 

I .  PRE-TAX CASH FLOWS 

. . . . . . . . . . .  S U H ~ Y  OF OPERATION5 . . . . . . . . . . . . . . . . . . . . . . . .  OTHER CASH FLOWS . . . . . . . . . . . . . . . . . . . . . . . . .  BALANCE SHEET . . . . . . . . . . .  
I n t e r e s t  E a r n e d  I n t e r e s t  S t a t u t o r y  S h - H I d r  Asse t  R o l l o v e r  L i a b i l i t y  Net Asse t  B a l a n c e  L l a b i l l t ¥  S u r p l u s  

y e a r s  i n i t i a l  l a t e r  C r e d i t e d  F lY  E a r n i n g s  D x v l d e  x n l t l e l  l a t e r  Ceh Flwe Ceh ¥1ws i n i t i a l  l a t e r  Ba lance  Ba lance  
1 0 0 0 . 0 0  1 0 0 0 . 0 0  O.O0 

1 140.00 0.OO 130.00 3 . 6 8  6 .32  6 .32  0 . 0 0  0.O0 1130.00 - 1 0 0 0 , 0 0  1 0 0 0 . 0 0  -lOOO.O0 O.O0 0 . 0 0  
2 140.00 -144 .00  0 .00  - 1 . 4 7  - 2 . 5 3  0 . 0 0  0 .00  O.OO 0 .00  - 2 . 5 3  1000.O0 - 1 0 0 2 . 5 3  0 . 0 0  - 2 . 5 3  
3 140.00 -144 .36  0 . 0 0  - 1 . 6 1  - 2 . 7 6  0 . 0 0  0 .00  0 . 0 0  0 .00  - 2 . 7 6  1000.OO - 1 0 0 5 . 2 9  0 . 0 0  - 5 . 2 9  
4 140.00 -144 .76  0 .00  - 1 . 7 5  - 3 . 0 1  - 8 . 3 0  1000.00 - 1 0 0 5 . 2 9  0 .00  - 0 . 0 0  0.OO - 0 . 0 0  0 . 0 0  -0 .O0  

P r e s e n t  Ve luss :  
p r e - t a x  404.60 -290 .97  113.64 -0 .O0 -0 .01  0 . 6 8  583.84 - 5 8 6 . 9 3  981 .76  - 8 7 7 . 9 0  

p o s t - t a x  452.56  -334 .32  119.16 - 0 . 3 4  - 0 . 5 8  - 0 . 0 6  705,01 - 7 0 9 . 5 4  1035.74 - 9 2 0 . 8 3  

A. SUHItARY OF Pfdg-TAX PRESENT VALUES B. SUMHARY OF POST-TAX PRESENT VALUES 
n~t n e t  

EVA-BT 583.84 404 .60  988 .44  EVA-AT 705,81 452 .86  1 1 5 a . 3 7  
EVL-BT ~ 7 , 7 6  -O.O0 987 .76  EVL-AT 1035.74 - 0 . 3 4  1035.40  
CFS-BT 0 . 6 8  CFS-AT 1~2.97 
~ h a r e h o l d e r  D i v i d e n d s  0 . 6 8  S h a r e h o l d e r  D i v i d e n d s  - 0 . 0 6  

I I .  TAX-AFFECTED CASH FLOWS 

I n t e r e s t  Earned l n t e r e z ¢  F IT  S t a t u t o r y  S h - H l d r  
years I n l t i a l  later Cr~dlted FIT Elf Llab Earninls Divide 

1 88.48  0 .00  82 .16  3 .68  - 4 7 . 8 4  6 . 3 2  6 .32  
u~.48 -91 .01  0 .bu  - 1 . 4 7  0 .00  - 2 . 5 3  0 .00  

3 88.48 -91 .24  0 .00  - 1 . 6 1  0 .00  - 2 . 7 6  0 .00  
4 88.48 - 9 1 , 4 9  0 .00  - 1 . 7 5  0 .00  - 3 . 0 1  - 8 . 3 0  

P r e s e n t  Va lues :  
p o s t - t a x  286.02 -211 .29  75.31 - 0 . 3 4  - 4 3 . 8 8  - 0 . 5 8  - 0 . 0 6  7 0 5 . 8 1  - 7 0 9 . 8 4  1035.74  - 9 2 0 . 8 3  

Asset Rollover "L iab i l i ty  Net 
i n i t i a l  later Ceh Flwe Csh Flwe 

0 . 0 0  0 .00  1130 .00  -100O.O0 
0 . 0 0  0 .00  0 . 0 0  - 2 . 5 3  
0 .00  0 .00  0 . 0 0  - 2 . 1 6  

1000 .00  - 1 0 0 5 . 2 9  0 . 0 0  -0 .O0 

C. SUMMM~Y OF POST-TAX PRESENT VALUES 
n e t  

EVA 705.81 296.02 991 .83  
EVL 1 0 3 5 . 7 4  - 4 3 . 8 5  9 9 1 . 8 9  
CFS - 0 . 0 6  
S h a r e h o l d e r  D i v i d e n d s  - 0 . 0 6  
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A ' F F A C H M E N T  B 

CFS AND THE P R E S E N T  VALUE OF S H A R E H O L D E R  DIVIDENDS 

A s imple  p r o o f  of  the  e q u i v a l e n c e  b e t w e e n  CFS and the  p r e s e n t  va lue  of  

s h a r e h o l d e r  d iv idends  fol lows.  

The cash  in f lows  and o u t f l o w s  a s s o c i a t e d  wi th  an insurance  a r r a n g e m e n t  

m a y  be  g r o u p e d  as fo l lows:  

A s s e t s  

O 

O 

Cash  in f lows  a s s o c i a t e d  wi th  or iginal  i n v e s t m e n t  (Ao). 

Cash  inf lows  a s s o c i a t e d  wi th  r e i n v e s t m e n t  (AR). 

L iab i l i t i e s  

Cash  o u t f l o w s  a s s o c i a t e d  wi th  b e n e f i t s  and a s s o c i a t e d  expenses  (B). 

oCash  o u t f l o w s  a s s o c i a t e d  wi th  t ax  (FIT). 

Div idends  

o Cash  o u t f l o w s  pa id  to  owner s  (D). 

R e i n v e s t m e n t  

AZ-Z5 



0 

0 

Cash outf low,  if ne t  of above is pos i t ive  (Ro).  

Cash inflow, if ne t  of above is nega t ive ,  so tha t  borrowing is 

requi red  (RI). 

Assume tha t  r e i n v e s t m e n t  amoun t s  are posi t ive .  Thus, r e i n v e s t m e n t  

amounts  r ep r e sen t  outf lows,  and the  corresponding fu tu re  cash flows r ep re sen t  

inflows. 

For  any given year ,  

(1) Amount  r e inves t ed  = ne t  cash flow. 
R O = A  O + A  R - B - F I T - D -  

It follows tha t  

(Z) D=A 0 +A R-R O-B-FIT. 

Let the symbol PV(X) represent the present value of the cash 

flow X for all future years. Then formula Z may be expanded as 

follows: 

If the  d iscount  ra tes  used  for p r e sen t  value purposes  are  

cons i s t en t  with the  r e i n v e s t m e n t  assumpt ions ,  as expla ined in the 

r epor t  and the  supp lemen t ,  then  the  fol lowing re la t ionship  always 

holds: 

(4) PV(A R) = RV (Ro). 

It follows that 

(5) PV(D) = PV (Ao) -[PV(B) + PV(FIT)] 

= (EVA)_. - (EVL) i 
CFS. * 

AZ-Z6 



The relationship in formula 3, which includes reinvestment cash flows, will 

hold for any shareholder dividend policy and for any interest rate. The 

relationship in formula 5, however, holds only when the relationship in formula 4 

is true. The equivalence between the present value of reinvestment cash flows 

and the cash reinvested holds only for the special case where interest rates 

remain level at the reinvestment rate. This explains why CFS computed with 

pretax discount rates was equal to the present value of shareholder dividends, 

whereas the equivalence did not hold for CFS computed with post-tax discount 

rates. On a post-tax basis, the required equivalence between the present value 

of reinvestment cash flows and the cash reinvested does not hold (unless the 

asse t  cash f lows are  t a x - e f f e c t e d ) .  

It is possible to i l l u s t r a t e  the  e f f e c t  of cons ider ing  r e i n v e s t m e n t  cash f lows 

on the  value  of  CFS. Table  AZ-10 shows the  r e i n v e s t m e n t  cash f lows a s s o c i a t e d  

wi th  Example  A used  in the  r epor t ,  which assumes  all earn ings  a re  i m m e d i a t e l y  

paid  out as dividends.  

TABLE AZ-IO 

R e i n v e s t m e n t  Cash  Flows 
Annual  Shareholder  Dividend Pa id  

(Outflow) (Inflow) 
Net  Cash  R e i n v e s t m e n t  Cash  Flows 

Year  Flow I n t e r e s t  Pr inc ipa l  

1 $130.00 $ 0.00 - 
Z 145.90 18.Z0 - 
3 166.00 38.77 - 
4 - 6Z.01 $44Z.90 

PV-BFIT $339.11 $76.88 $Z6Z.Z3 
PV-AFIT $37Z.14 $89.59 $315.5Z 

AZ-Z7 



At the  t i m e  tha t  an i n v e s t m e n t  is made ,  the  p r e s e n t  va lue  of f u t u r e  cash 

f lows ,  c o m p u t e d  a t  the  r e i n v e s t m e n t  r a t e ,  by  de f in i t ion  is equal  to the  cash  

inves t ed .  If  t h e s e  va lues  are  d i s c o u n t e d  to an ea r l i e r  da te ,  the  equ iva l ence  will 

s t i l l  hold.  As can  be  s een  f rom Table  AZ-11,  this  equ i va l ence  holds for  p r e s e n t  

va lues  c o m p u t e d  at  t ime  0 on a p r e t a x  b a s i s - - t h a t  is, the  r e i n v e s t m e n t  r a t c  bu t  

no t  on a p o s t - t a x  basis .  

TABLE AZ-11 

S u m m a r y  of  P r e s e n t  Value of  R e i n v e s t m e n t  Cash  F lows  
Annual Shareho lder  Div idend  

B F r r  
D i scoun t  R a t e  

AFIT 
Di scoun t  R a t e  

In f lows  
I n t e r e s t  $ 7 6 . 8 8  $ 89 .59  
P r inc ipa l  Z6Z. Z3 315 .5Z  
To ta l  $ 339 .11  $ 405 .11  

O u t f l o w s  $ 339 .11  $ 37Z .14  

I n f l o w s - o u t f l o w s  $ 0 . 0 0  $ 3Z.97 

H o w e v e r ,  when the  a f t e r - t a x  p r e s e n t  va lue  of  the  r e i n v e s t m e n t  cash  f lows  

is c o m b i n e d  wi th  the  a f t e r - t a x  p r e s e n t  va lue  of  the  cash  f lows  a s s o c i a t e d  w i t h  

the  or iginal  a s se t s  and l iab i l i t i es  (see Tab le  AZ-Z), the  r e s u l t a n t  p r e s e n t  va lue  is 

equa l  to  the  p r e s e n t  va lue  of  sha reho lde r  d ividends ,  as  s u g g e s t e d  f rom fo rmula  3. 

CFS-AT ( "original" asset cash flows; Table AZ-Z) $ (8.38) 
A F I T  (present value of "reinvestment" cash flows 

Table  AZ-11) 3Z.97  

Sum $Z4.59  
CFS $Z4.59  
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This d e m o n s t r a t e s  tha t  CFS  m a y  be  c a l c u l a t e d  w i t h o u t  t a x - e f f e c t i n g  cash  f lows,  

p r o v i d e d  t h a t  all r e i n v e s t m e n t  cash  f lows  are  t a k e n  in to  a c c o u n t .  

R e i n v e s t m e n t  cash  f lows  are  inc luded  in the  mode l  o u t p u t  for  the  var ious  

e x a m p l e s  inc luded  in this appendix  and it is eas i ly  d e m o n s t r a t e d  t ha t  by  including 

r e i n v e s t m e n t  cash  f lows ,  i t  is poss ib le  to c o m p u t e  CFS wi t hou t  t a x - e f f e c t i n g  the  

cash f lows.  
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