
1 9 8 5  V A L U A T I O N  ACTUARY 
S Y M P O S I U M  PROCEEDINGS 

SESSION 7 

TESTING F O R  HOW M U C H  S U R P L U S  

A COMPANY NEEDS TO COVER THE RISK IT ACCEPTS 

MR. STANLEY B. TULIN: I am going to  show you  p r a c t i c a l  approaches  using 

some  f a i r l y  p r i m i t i v e  i l l u s t r a t i ons .  The v a l u a t i o n  process ,  in order  to be 

p r o d u c t i v e  a t  t he  c o m p a n y  level ,  has  to involve  t e a c h i n g  - -  actuar ies~ i n v e s t m e n t  

people ,  m a r k e t i n g  people ,  m a n a g e m e n t  people  w how the  var ious  pa r t s  of  the  

bus iness  i n t e r a c t .  In t he  spi r i t  of  a t e a c h i n g  sess ion,  we will t r y  to  develop  some  

c o m m o n  a g r e e m e n t  on bo th  the  p rob lems  and the  so lu t ions  and also some  

u n d e r s t a n d i n g  of wha t  t he  v a l u a t i o n  a c t u a r y  has  to  do. 

The f i r s t  i t e m  of  i m p o r t a n c e  is to  de f ine  r e i n v e s t m e n t  risk.  This is p robab ly  

ea sy  to  do now,  r e i n v e s t m e n t  r isk  ex is t s  i f  a s se t s  a re  s h o r t e r  t h a n  l iab i l i t ies .  

Second,  d i s i n t e r m e d i a t i o n  risk ex is t s  i f  a s se t s  a re  longer  than  l iab i l i t ies .  "Long" 

and  "shor t"  a re  m e a s u r e d  in t e r m s  of  c lass ic  M a c a u l a y  dura t ion .  Most  of  us have  

l ea rned ,  in the  r e c e n t  pas t ,  t h a t  i n t e r e s t - s e n s i t i v e ,  and  m a y b e  some  t r a d i t i o n a l ,  

p r o d u c t s  have  l i ab i l i ty  du ra t i ons  t h a t  s h o r t e n  as i n t e r e s t  r a t e s  r i se ,  l e n g t h e n  as 

i n t e r e s t  r a t e s  dec l ine .  This is to say  t h a t  peop le  t e n d  to ca sh -ou t  when i n t e r e s t  

r a t e s  go down,  which  would t end  to  s h o r t e n  t he  du ra t ion .  When i n t e r e s t  r a t e s  

a re  going up, people  t e n d  to s t i ck  a round  if  t h e i r  g u a r a n t e e s ,  r e l a t i v e  to the  

e x t e r n a l  m a r k e t ,  a re  f avo rab l e .  This leads  us to  t he  conc lus ion  t h a t  c lass ica l  

i m m u n i z a t i o n  using d u r a t i o n  m a t c h i n g  t e chn iques ,  the  k ind  possible  wi th  a f ixed  

l i ab i l i ty  s t r e a m ,  is no t  possible  for  i n t e r e s t - s e n s i t i v e  p roduc t s .  Now, how are  we 

to go abou t  a n a l y z i n g  the  r isks and u n d e r s t a n d i n g  the  p rob l em?  
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The f i rs t  thing the valuat ion a c t u a r y  will have to do is co l lec t  da ta  in a va r i e ty  

of  d i f f e r en t  forms.  Some of i t  is general  and informal ,  of a conceptua l  natured 

which he must  acquire  solely by talking to people  in his company.  Some of it is 

f ac tua l ,  which he must  acquire  by digging it out of  a morass  of f ac t s  and figures.  

The second thing he will have to do is unders tand his company's  inves tment  

s t r a t egy ,  for  e i ther  a pa r t i cu la r  line or for the  company  as a whole. It is my 

personal  be l i e f  tha t  the va lua t ion  ac tuary ' s  work is going to be pe r fo rmed  on a 

companywide  basis ,  or p robab ly  ought  to be.  However ,  for  purposes of keeping 

the valuat ion process  under  control  analy t ica l ly ,  I have found it convenient  to 

deal with blocks of  business re la t ing  inves tmen t  s t r a t e g i e s  to par t icu la r  asset  

segments .  Even that  is not so easy  to accompl ish  though, in today 's  environment .  

In yea r s  pas t ,  most  of our industry  worked with what  I call  the  "passive" a t t i t ude  

that  inves ted  asse ts  were  bought  and then thrown into a vault  to be  kept  until  

ma tu r i ty ,  tha t  cur ren t  cash flow would be  adequa te  to fund payment s  to 

pol icyholders  and tha t  t rading was inherent ly  d is tas tefu l .  In r ecen t  years ,  

companies  have taken  on what  I call an "act ive"  inves tmen t  management  

philosophy, one which now some t imes  includes the use of  options and fu tures  

marke t s .  Today,  managing a por t fo l io  involves subs tan t ia l  trading, which has 

b e c o m e  an impor tan t  e l emen t  of  inves tment ,  l iabi l i ty  managemen t  as well as 

r i sk / r eward  control  s t r a t eg ies .  

Once inves tmen t  s t r a t eg i e s  are r e l a t ed  to assets ,  the  a c tua ry  can consider the 

ques t ion  of durat ion matching  in the  class ical  sense.  Are the l iabil i t ies in a 

given b lock f ixed? If not,  is it feasible ,  by e i ther  assuming that  in te res t  r a t e s  

remain  cons tant  or by using some kind of we igh ted  average  durat ion technique,  

to ca lcu la te  the weigh ted  average  or real  dura t ion  of an in te res t - sens i t ive  

-Z68- 



l iabil i ty flow? Also, can durat ion ma tches  be ach ieved  using ac tual  cash 

secur i t i es  like bonds, or is it neces sa ry  to go to the  fu tures  marke t ?  This is only 

p ~ t  of what  the valuat ion ac tua ry  will have to unders tand  about his company 's  

i nves tmen t  philosophy. 

Third, the valuat ion a c t ua r y  needs to unders tand  his company's  r e inves tmen t  

p rac t i ces .  Are the re  f ixed r e i n v e s t m e n t  pe rcen tages?  Are t he r e  rules? For 

ins tance ,  will all the cash be put into t e n - y e a r  bonds, regardless  of marke t  

ac t iv i ty?  Or, will the company always put  50 pe r cen t  of its cash into t h r e e - y e a r  

honds and 50 pe rcen t  into seven-years  honds? Will the company t ry  to use a 

syn the t i c  option approach of an ongoing dynamic  dura t ion  ma tch?  

The next  s tep is building an asset  model.  This is where yield  curves and 

scenar ios  b e c o m e  cr i t ica l  in the  asset  and l iabi l i ty  analysis. Other  asset  

informat ion ,  impor tan t  to the model,  includes hook values, marke t  values, the  

relat ionship of the  m a r k e t  and book values today and in the  fu ture ,  par values of 

the secur i t ies ,  the ma tu r i t y  dates ,  the coupon, and ca l l / p r epaymen t  provisions. 

The call provisions are  t r icky,  now tha t  t he re  is heavy  inves tmen t  in GNMAs and 

other  secur i t i es  with nonfixed m a t u r i t y  dates.  These have h e c o m e  signif icant  in 

unders tanding valuat ion risk. Finally~ qual i ty  of the  por t fo l io  should be r e f l e c t e d  

in the model.  Again, it is my personal  opinion tha t  ac tua r i es  should not be t rying 

to assess tha t  quali ty,  but I do think it must  be r e f l e c t e d  in the  valuat ion model  

in order  to develop an opinion about solvency.  A company  with a requi red  

surplus of x, given a Treasury  por t fol io ,  has very  d i f f e r e n t  levels of risks than a 

company with a requi red  surplus of y, given a Triple B portfol io.  So re f l ec t ing  

the  qual i ty  is impor tan t .  
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rd now like to discuss scenario and yield curve development in a little more 

detail, using some simple illustrations. Exhibit 7-1 provides examples of highly 

simplified yield curves. Typically, those would involve many more securities. 

Basically, the purpose here is to summarize the viewpoints of management and 

other people on the short- and long-term markets. One thing about this is that 

peoples ~ views vary with time. So, what individuals consider today to be possible 

interest rates ten years from now may be very different than what they think 

within the next year or two. 

At  the  t i m e  the  s imp l i f i ed  d i s t r i bu t ion  of  y i e ld  c u r v e s  in Exhib i t  7-1 was  pu t  

t o g e t h e r ,  y ie ld  c u r v e  3 was  t h o u g h t  to  r e f l e c t  t he  t h e n  c u r r e n t  r e a l i t y .  

Today, reality is some place between yield curves 1 and Z. Now, though, this 

distribution allows an infinite variety of interest scenarios to be generated. One 

of the roles of the valuation actuary is to make sure management does not select 

positions from this variety that are beyond its means. 

Exhibit 7-I illustrates a position that starts out to be fairly balanced. Assuming 

you start in the middle, with yield curve 3, you have a 40 percent chance of 

ending the period right where you started, a Z0 percent chance of moving either 

moderately up or moderately down in interest rates, and a 10 percent chance of 

moving to either extreme. The position can be made even more dynamic, but it 

is always keyed off of where you end, or where you begin, each period. This is 

consistent with Mr. Tilley's discussion of the lattice. The difference here is that 

there are more than two choices at each node. A probability distribution can be 

applied to the choices, which is helpful in communicating with managers about 

the bets they are thinking of making. Obviously, how the probabilities are set in 
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E x ~ r r  7-1 

STRUCTURE OF YIELD CURVE INPUT 

YIELD SHORT 5--YEAR 10-YEAR Z0-YEAR 
CURVE TERM R A T E  R A T E  R A T E  

I 6.85% 8.75% 8.83% 9.09% 

Z 8.63 lO.ZO 10.40 10.60 

3 10.75 12.15 1Z.Z5 1Z.35 

4 lZ.40 13.42 13.46 13.50 

5 16.33 16.13 16.01 15.95 

ENDING 
YIELD 
CURVE 

1 

Z 

3 

4 

5 

S T R U C T U R E  OF P R O B A B I L r r Y  INPUT 

BEGINNING YIELD CURVE 
1 Z 3 

60% 30% 10% 

Z5 40 ZO 

15 ZO 40 

- -  10 ZO 

. . . .  10 

100% 100% 100% 

4 

10% 

gO 

40 

30 

100% 

5 

15% 

Z5 

60 

100% 
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this  gr id  d e t e r m i n e s  how vo l a t i l e  t h e  m o d e l  of  the  f u t u r e  is. Seve ra l  d i f f e r e n t  

s e t s ,  or  vo l a t i l i t i e s ,  should  be  e x a m i n e d .  

On the liability side, I will talk about the credited rate, since the crediting 

strategy is a critical part of any valuation analysis. I will go as far as to say that 

the relationship between crediting strategy and investments is as important in 

the valuation process as is the relationship between investment strategy and the 

actual investments. In developing generic optimal models of investment 

strategy, the model that produces the best expected results (optimal), even for 

the same universe and the same probability grid, depends on the stated 

objectives over the liability management. 

F o u r  e x a m p l e s  o f  such  s t r a t e g i e s  are :  " fo l low the  m a r k e t , "  which  s imply  m e a n s  

t h a t  one a l w a y s  t i e s  t he  c r e d i t e d  r a t e  to  wha t  the  m a r k e t  is doing; hold t he  

in i t i a l  r a t e ;  fo l low the  m a r k e t  only as i t  goes  down; fo l low the  m a r k e t  only as i t  

goes  up. A n u m b e r  of  c o m p a n i e s  l ike to  c r e d i t  wha t  t h e y  e a r n  less s o m e  n u m b e r  

o f  bas i s  po in t s .  In o t h e r  words ,  t h e y  will  m a k e  the i r  s p r e a d  no m a t t e r  wha t .  

Typ ica l l y ,  i f  y o u  t ry  to  mode l  t h a t  s i t ua t i on ,  y o u  f ind ou t  t h a t  l apse  r a t e s  va ry  

all ove r  the  p l ace .  

The l apse  r a t e  is the  nex t  i m p o r t a n t  l i ab i l i t y  cash  f low f e a t u r e  I will  d iscuss .  In 

g e n e r a l  i t  ough t  to  v a r y  wi th  c r e d i t e d  r a t e s ,  s u r r e n d e r  charges ,  m a r k e t  

s o p h i s t i c a t i o n ,  agen t  s o p h i s t i c a t i o n  and agen t  l oya l ty .  The i d e a  tha t  l apse  r a t e s  

a r e  a f u n c t i o n  of  t he  c r e d i t e d  r a t e  and t he  e x t e r n a l  e n v i r o n m e n t  is, I think,  a 

new idea.  In c o n d u c t i n g  ana ly se s  of  l apse  r a t e s  t en  y e a r s  ago,  t h e y  w e r e  r a r e ly ,  

if eve r ,  c o m p a r e d  to r e p l a c e m e n t s .  T o d a y  I th ink  w e ' r e  all  h ighly s e n s i t i z e d  to  

l apse  b e h a v i o r  and to  using d i f f e r e n t  m a r k e t  s t r a t e g i e s  to  con t ro l  it .  So choos ing  
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the  lapse mode l  to i n c o r p o r a t e  in to  the  l i ab i l i t y  mode l  is a ve ry  i m p o r t a n t  p a r t  

of  t he  v a l u a t i o n  process .  

Now Exhibi t  7-Z p rov ides  an example  of wha t  can  be ca l l ed  the  "dynamic"  

w i t h d r a w a l  r a t e .  This f o r m u l a  is p robab ly  no d i f f e r e n t  f r o m  o the r s  p r e s e n t e d  a t  

this  sympos ium.  What  is i m p o r t a n t  about  i t  is t h a t  the  lapse  r a t e  used  to be 

v iewed  as a v e c t o r ,  and now we are  going to view it  as a m a t r i x .  It is c r i t i c a l  to  

u n d e r s t a n d  the  s e n s i t i v i t y  of  r e su l t s  to the  i n h e r e n t  r isks and to the  a c c u r a c y  of 

a s sumpt ions .  No one c la ims  to know the  r igh t  f o r m u l a ,  but  e v e r y o n e  has an idea.  

T y p i c a l l y  if  you  t a lk  to p r o d u c t  people  and m a r k e t i n g  people  {rve done a f a i r  

a m o u n t  of  th is  and found  t h a t  i t  can  be  a w o r t h w h i l e  e x e r c i s e  in i t se l f ) ,  y o u  f ind  

ou t  t h a t  t h e y  have  a lot  of  ins ight .  

Again ,  t he  e s sen t i a l  e l e m e n t s  t h a t  ought  to go in to  the  lapse  r a t e  model  a re  the  

c r e d i t e d  r a t e ,  the  s u r r e n d e r  cha rge  and f a c t o r s  fo r  t he  soph i s t i c a t i on  of the  

m a r k e t ,  the  s o p h i s t i c a t i o n  of agen t s  and the  l o y a l t y  of  agen t s .  

A s amp le  lapse  r a t e  f o r m u l a  (for an SPDA p r o d u c t ,  ju s t  as an example)  is t h a t  

the  w i t h d r a w a l  r a t e  would  be 15 p e r c e n t  plus two  t i m e s  the  d i f f e r e n c e  b e t w e e n  

the  m a r k e t  r a t e  and the  square  of  t he  c r e d i t e d  r a t e  (with those  r a t e s  t a k e n  as 

p e r c e n t a g e s ,  a hundred  t i m e s  the  a c t u a l  ra te ) ,  minus  t h r e e  t i m e s  the  su r r ende r  

cha rge ,  but  in no e v e n t  al low the  lapse r a t e  to  be less t h a n  3 p e r c e n t .  Tha t  

de f ines  the  m a r k e t  r a t e  in bo th  the  A and B p a r t s  of Exhib i t  7-2. So this  is jus t  

an e x a m p l e  of  t he  kind of  f o r m u l a  you  could develop .  

The b o t t o m  ha l f  of Exhib i t  7-Z con t a in s  a s a m p l e  of the  r a t e s  th is  f o r m u l a  

develops .  What  is c lea r  is t h a t  if t h e  m a r k e t  r a t e  minus the  c r e d i t e d  r a t e  is 500 
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EXHIBIT 7-Z 

SAMPLE DYNAMIC WITHDRAWAL ASSUMPTK)N 

WITHDRAWAL RATE = 15% +Z - (MARKET RATE - CREDITED RATE) Z 
- 3 • (SURRENDER CHARGE); 

BUT NOT LESS THAN 3% 

WHERE "MARKET RATE" IS THE GREATEST OF: 

(A) 1 TO 15 YEAR BOND RATE LESS 1.65% 

OR 

(B) SHORT-TERM RATE LESS 1.15% 

SAMPLE RATES 

(MR - CR) SC 

-1 .00% 7 .0% 

1.00 7.0 

3.00 7.0  

5.00 7.0 

wrrHDR.AWAL 
RATE 

3% 

3 

1Z 

44 

-1 .00% 0 13% 

1.00 0 17 

3.00 0 35 

5.00 0 65 
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basis  po in ts ,  a 44 p e r c e n t  lapse  r a t e  r e su l t s  a t  the  po in t  of  a 7 p e r c e n t  s u r r e n d e r  

cha rge .  If t he  m a r k e t  r a t e  minus the  c r e d i t e d  r a t e  is 500 basis  poin ts ,  a 65 

p e r c e n t  lapse  r a t e  r e su l t s  at  the  poin t  of no s u r r e n d e r  cha rge .  P a r e n t h e t i c a l l y ,  

on one big b lock  of  annu i t y  bus iness  I worked  wi th  s e v e r a l  y e a r s  ago, i t  was 

d e t e r m i n e d  t h a t  lapse r a t e  wi th  a 500 basis  po in t  d i f f e r e n c e  were  in excess  of 65 

p e r c e n t  on an a n n u a l i z e d  basis .  F o r t u n a t e l y ,  r a t e s  were  changing  f a s t  enough 

t h a t  65 p e r c e n t  r a t e  was not  s u f f e r e d  for  a long per iod.  

In Exhib i t  7-3 is a g raph  of  t he  i m p a c t  on lapse r a t e s  f r o m  the  s u r r e n d e r  cha rge  

and the  c r e d i t e d  r a t e .  This is aga in  an SPDA case .  The solid l ine r e p r e s e n t s  

s u r r e n d e r  cha rges  of  6 p e r c e n t .  The dashed  l ine r e p r e s e n t s  s u r r e n d e r  cha rges  of  

3 p e r c e n t .  The d o t t e d  l ine r e p r e s e n t s  s u r r e n d e r  cha rge s  of  0 p e r c e n t .  

A n o t h e r  examp le ,  shown in Exhib i t  7-4, is based  on a case  t h a t  I have  b e e n  

working  on over  the  l a s t  couple  mon ths .  I t ' s  d i sguised  in s o m e  ways.  I t  is ba sed  

on $700 mil l ion of  SPDA l iab i l i t i es .  The d e f i n i t i o n  of  t he  c r e d i t e d  r a t e  b a s i c a l l y  

desc r ibes  this  company ' s  s e t  of  ru les  for  c r e d i t e d - r a t e  m a n a g e m e n t .  The lapse  

d e f i n i t i o n  is g iven  in t h e  f o r m u l a  shown,  which  is a base  r a t e  plus two  t i m e s  t h e  

d i f f e r e n c e  b e t w e e n  m a r k e t  r a t e  and the  square  of  the  c r e d i t e d  r a t e .  There  is a 

cap on the  lapse r a t e .  Some p r e m i u m  i n c o m e  would  be coming  in. Sur render  

cha rge s  a re  po l icy  o r i e n t e d  in the  manne r  shown.  The a v e r a g e  po l icy  f a c e  

a m o u n t  is $8,000, wi th  an expense  of  $Z5 per  pol icy .  The commiss ion  is 4.Z 

p e r c e n t ,  and no new issues  a re  a s sumed .  

The d e f i n i t i o n  of the  i n v e s t m e n t  un ive r se  is g iven  in T r e a s u r y  y ie ld  curves ,  

Exhibi t  7-5, wi th  t he  in i t i a l  curve  be ing  y ie ld  cu rve  6. So, in this  view of  the  

un iverse ,  i n t e r e s t  r a t e s  are  b o t t o m i n g  out .  Only f ive  y ie ld  curves  were  chosen  in 
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EXHXB1T 7-3 

I 

....,I 

I 

IMPACT OF 
gO 

BO- 

7 0 -  

80" 

V 

ILl 50"  

~4o- 
I:::L 

:5 
30" 

2 0  

10  

0 

SURRENDER CHARGE AND CREDITED RATE ON LAPSES 

/ 
/ 

/ 
/ 

/ / 
/ /  

##osso #°### 

• • °• •so •••°'l'°BS#'ll 

- - 2  

MARKET SPDA 

I I I I 

0 2 4 6 

R A T E  M I N U S  C R E D I T E D  R A T E  (=) 

S C  = 6 

,, . _ _  S C  ==  3 

. . . . . . .  S C  - -  0 

M I L L I M A N  ~ R O B E R T S O N ,  INC. 1 0 / 8 5  



EXWrRIT 7 -4  

ANNUITY ASSUMPTIONS 

BEGINNING RESERVE $Z.I BILLION FPDA 
$0.7 BILLION SPDA 

CREDITED RATE M A R K E T  RATE;  IF MR BELOW CR 
11 + . 5 "  ( M R - 1 1 ) ;  
IF M A R K E T  R A T E  G R E A T E R  THAN 11% 
MR = M A R K E T  R A T E  
CR = C R E D I T E D  R A T E  

LAPSES GREATER OF 3% AND L 
L = BASE RATE + Zx (MR-CR)Z; BUT 
NOT GREATER THAN 35% 
BASE RATE VARIES BY POLICY YEAR 

PREMIUM INITIALLY $180 MILLION P E R  Y E A R  

SURRENDER CHARGE 7 9 6, 5, 4, 3, Z, I, 0% 

AVERAGE SIZE $8,000 

EXPENSES $Z5 PER POLICY INFLATED 4% ANNUALLY 

COMMISSION 4 .2% 

NEW ISSUES NONE 
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EXHIBIT 7-5 

TREASURY YIELD CURVES 

BOND MATURITY 

CURVE 
NUMBER 

SHORT Z-YEAR 5-YEAR 10-YEAR Z0-YEAR 
TERM BOND BOND BOND BOND 

NUMBER NUMBER NUMBER NUMBER NUMBER 

1 4.40 5.Z0 5.95 6.10 6.00 

6* 7.47 9.03 10.04 10.56 10.88 

IZ 9.31 I0.I0 10.50 10.85 II.I0 

18 11.95 11.35 10.45 10.35 10.10 

Z4 16.Z5 16.75 16.60 16.50 16.50 

30 ZT.00 Z6.Z5 ZS.00 Z4.50 Z4.Z5 

*INITIAL YIELD CURVE 
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add i t i on  to  today ' s .  The  e x a m p l e  in Exhib i t  7-6 shows  t ha t  the  use r  has  p i c k e d  

four  f i xed  t r ia ls ,  and wha t  happens  to  i n t e r e s t  r a t e s  dur ing those .  In o t h e r  

words ,  you  s ee  y i e ld  c u r v e s  running f r o m  1 all the  w a y  ou t  to  30. 

T h e s e  t r i a l s  w e r e  p i c k e d  b y  t he  c o m p a n y ,  as  o p p o s e d  to be ing  p i c k e d  b y  the  

r e g u l a t o r s  or  p i c k e d  by  a n y o n e  in m y  f i rm.  The c o m p a n y  s e l e c t e d  t h e s e  as t h e y  

w e r e  t hough t  to  p r o d u c e  an e x t r e m e l y  b a d  i m p a c t  on t he  c o m p a n y .  Some th ing  I 

th ink  the  v a l u a t i o n  a c t u a r y  ought  to be  th inking  a b o u t  is t ha t  if you  m a k e  

A r m a g e d d o n  a s s u m p t i o n s ,  y o u  t y p i c a l l y  g e t  v e r y  bad  r e su l t s .  If you  p r e d i c t  

d i s a s t e r ,  you  ge t  d i s a s t e r ,  and you  don' t  r e a l l y  p r o v e  v e r y  much.  Tha t  is a t  t he  

h e a r t  o f  s c e n a r i o  s e l e c t i o n ,  thus  I th ink  t h a t  t he  v a l u a t i o n  a c t u a r y  should  no t  

s e l e c t  t h e m .  The poin t  of  t he  who le  p r o c e s s  is to g e t  s o m e  b a l a n c e ,  s o m e  

r e l a t i v e  c o m p a r i s o n .  I t  is no t  to  h a v e  s o m e o n e  s t e p  w a y  ou t  on a l imb and m a k e  

an a b s o l u t e  s t a t e m e n t  a b o u t  s o l v e n c y .  U n d e r s t a n d i n g  and q u a n t i f y i n g  r isks  

b e c o m e  v e r y  i m p o r t a n t  p a r t s  of  t he  a c t u a r y ' s  j o b  of  expla in ing  r isk to  

m a n a g e m e n t .  It  does  not  su rp r i s e  m e  to  end up w i th  s o m e  v e r y  bad  r e su l t s  

a l m o s t  a n y t i m e  I end up a t  t he  top  of my  y ie ld  cu rve ,  s t a r t i n g  wi th  a c o n t r a c t  

w i th  g u a r a n t e e s ,  and i n t e r e s t  r a t e s  t h a t  drop  and s t a y  t h e r e  f o r e v e r .  We a re  in a 

r i sk  bus iness .  What  we  have  to do is g e t  m a n a g e r s  to  u n d e r s t a n d  t hose  r isks,  

a c c e p t  t h a t  t h e y  a r e  in a r isk bus iness ,  and t hen  m o v e  on f rom the re .  So, again ,  I 

th ink  i t  ought  to  b e  t he  a c t u a r y  who i n c r e a s e s  k n o w l e d g e  t h r o u g h o u t  t he  who le  

s y s t e m .  

Now the  g raph  in Exhib i t  7-7 con ta ins ,  for  t hose  fou r  f i xed  t ra i l s ,  t h e  p a t t e r n  of  

t he  i n s u r a n c e  l i ab i l i t i e s  cash ing  out .  You  can  s e e  t he  i m p a c t  t h a t  t he  d i f f e r e n t  
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t r i a l s  h a v e  on the  a m o u n t  of  cash  out .  You  can  s e e  t h a t  f ixed  t r ia l  4 has  a huge  

sp ike  r e l a t i v e  to  t h e  o the r s ;  and f ixed  t r i a l  4~ j u s t  fo r  p e r s p e c t i v e ,  p r o b a b l y  

g e n e r a t e s  cash  ou t s  o f  rough ly  t w i c e  the  s m a l l e s t  p r o d u c e d  by  the  o t h e r  t r ia ls .  

Exh ib i t  7-8 con t a in s  a g raph  of  all f ive  r a n d o m  t r i a l s  t h a t  w e r e  g e n e r a t e d .  In 

Exhib i t  7-9 is a g raph  of  the i r  i m p a c t  on the  i n s u r a n c e  cash  out~ or  the  l i ab i l i ty  

cash  flows~ of  r a n d o m  f l u c t u a t i o n s  in i n t e r e s t  r a t e s .  You  can  s ee  the  i m p a c t  of  

i n t e r e s t - r a t e  changes  on l i ab i l i t y  cash  f lows .  It  g ives  you  s o m e  idea  of  the  

p r o b l e m s  in this  whole  p r o c e s s .  This company~ b y  t he  way ,  was  j u s t  t ry ing  to  

u n d e r s t a n d  i t s  i n su rance  cash  f lows .  I t  hadn ' t  g o t t e n  to  the  po in t  w h e r e  i t  was  

looking  a t  t he  i n v e s t m e n t  cash  f lows  or  how the  t w o  w e r e  r e l a t e d .  

The  c o m p a n y ' s  i n v e s t m e n t  p e o p l e  found  the  a c t u a l  p r e s e n t a t i o n  fascinat ing~ I 

th ink  b e c a u s e  t h e y  had no t  had  an a p p r e c i a t i o n  t h a t  t h e y  w e r e  dea l ing  wi th  

r a n d o m  f l u c t u a t i o n s .  Fo r  i n s t ance ,  p o t e n t i a l  swings  of  10 to  1 in pay  ou t s  f rom 

one p e r i o d  to  t he  nex t ,  and t he  kinds of  n o n m a t c h a b l e  s i t u a t i o n s  t h e y  a c t u a l l y  

did  have .  Now~ this  was  a big  c o m p a n y  w h e r e  the  i n v e s t m e n t  p e o p l e  w e r e  

r e l a t i v e l y  insu la ted .  I th ink  tha t ' s  b e e n  t r ue  fo r  a lot  o f  us. The po in t  of  this  is 

t h a t  t h e r e  a r e  th ings  we do t h a t  will b e  v e r y  i n t e r e s t i n g  to  the  i n v e s t m e n t  p e o p l e  

and v i c e - v e r s a .  The  u l t i m a t e  end of  this  who le  p r o c e s s  is to  br ing  th ings  

t o g e t h e r .  

Now~ Exhib i t  7-10 i n t r o d u c e s  a d i f f e r e n t  e x a m p l e .  It  con ta ins  a s e t  of  GIC 

a s s u m p t i o n s  and the  depos i t .  The  i dea  h e r e  is a f i x e d  l i ab i l i ty  s t r e a m .  The 

in i t ia l  depos i t  g rows  to $1.4 bi l l ion by  J u n e  30~ 1985. The re  are  book  va lue  

w i t h d r a w a l s ,  bu t  only  for  d e a t h  b e n e f i t s .  Some  a n n u i t i z a t i o n s  a re  a s sumed .  

T h e r e  is $1 bi l l ion in bu l l e t  GICs  hav ing  one p a y m e n t  at  one po in t  in the  f u t u r e ,  
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EXHIBIT 7--9 
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EXHIBrr  7 -10  

GIC ASSUMPTIONS 

DEPOSIT INITIAL DEPOSIT OF $1.Z 
BILLION HAS GROWN TO $1.4 
BILLION BY 6/30/85 

BOOK VALUE WITHDRAWALS DEATH BENEFITS 

ANNUrrIZATION 
¢ 

BULLET GICs 

$100 MILLION 

$1.0 BILLION 

COMPOUND GICs $300 MILLION 

-Z85- 



but  i n t e r e s t  or a p r inc ipa l  p r e p a y m e n t  in the  f u t u r e  as well  as i n t e r e s t  in 

b e t w e e n .  T h e r e  is also $300 mi l l ion  in compound  GICs having  one huge p a y m e n t  

a t  the  end, i n t e r e s t  a c c u m u l a t e s .  

~his  e x a m p l e  is based  on a rea l  l i fe  p o r t f o l i o  t h a t  is i m m u n i z e d .  What  was done 

was to look a t  t he  s e n s i t i v i t y  of  t h e  f i nanc i a l  r e su l t s ,  under  th is  i m m u n i z e d  

p o r t f o l i o ,  to  i n t e r e s t - r a t e  changes .  Inc luded  were  changes  in the  va lues  of spot  

i n t e r e s t  r a t e s  and in t he  r e l a t i onsh ip  of t hose  spot  i n t e r e s t  r a t e s  to  each  o ther .  

So, t h e r e  a re  y ie ld  curve  twi s t s  as well  as changes  in the  va lues  of i n t e r e s t  r a t e s .  

Twe lve  s cena r io s  were  ana lyzed .  Again ,  th is  is an i m m u n i z e d  s i t u a t i o n  where  

the  du ra t i on  of  the  asse t s  e x a c t l y  equal ,  a t  the  poin t  in t i m e  of the  analysis ,  the  

d u r a t i o n  of  t he  l iab i l i t ies .  The mode l  a s sumed  t h a t ,  on a q u a r t e r l y  basis ,  t he  

a s se t s  and l i ab i l i t i e s  would be r e m a t c h e d  on dura t ion .  The  model  t hen  a l lowed 

c o n s i d e r a t i o n  of  t he  r isk  in this  d u r a t i o n - m a t c h e d  p o r t f o l i o  wi th  the  company ' s  

c u r r e n t  s i t ua t i on .  

The t w e l v e  scena r ios  a re  l i s t ed  in Exhibi t  7-11. In the  f i r s t ,  we a s sume  t h a t  

i n t e r e s t  r a t e s  r e m a i n  c o n s t a n t ;  r e m a i n  equal  to  w h e r e  t h e y  are  t o d a y  over  the  

e n t i r e  p r o j e c t i o n  per iod.  

In the  second,  we a s sume  for  instance~ t h a t  the  t e n - y e a r  r a t e  r ema ins  cons t an t ,  

bu t  t h e  t w e n t y - y e a r  r a t e  goes  up whi le  t he  s h o r t - t e r m  r a t e  goes down. In o the r  

words,  the  so - ca l l ed  y i e ld  curve  s t eepens .  You'll  see  t h a t  some  o thers  have  been  

desc r ibed  in c o m m o n  t e r m i n o l o g y ;  "va l ley"  m e a n s  i t  goes  down and t h e n  goes up. 

A "moun ta in"  is s o m e t h i n g  t h a t  goes up and then  c o m e s  down. In bo th  of those  (3 

and 4) we a re  keep ing  the  y ie ld  curve  s teep .  We keep  it  g e t t i n g  s t e epe r ,  in f a c t .  

In s c e n a r i o  5~ we have  r a t e s  t h a t  r ise  in an abso lu te  sense ,  and the  y ie ld  curve  

-Z86- 



E X H I B I T  7 - 1 1  

SCENARIO DESCRIPTIONS FOR PROJECTIONS OF 
"IMMUNIZED" GIC PORTFOLIO 

I. LEVEL. 

Z. LEVEL. YIELD CURVE STEEPENS. 

. VALLEY - RATES FALL THEN RETURN TO ORIGINAL LEVEL. 
YIELD CURVE STEEPENS. 

. M O U N T A I N  - R A T E S  R I S E  T H E N  F A L L  B A C K  TO O R I G I N A L  
L E V E L .  Y I E L D  C U R V E  S T E E P E N S .  

. RISING. YIELD CURVE STEEPENS. 

. F A L L I N G .  Y I E L D  C U R V E  S T E E P E N S .  

. F A L L I N G .  Y I E L D  C U R V E  B E C O M E S  LESS S T E E P .  

. 

. 

! 

10. 

R I S I N G .  Y I E L D  C U R V E  I N V E R T S .  

M O U N T A I N  - R A T E S  R I S E  T H E N  F A L L  B A C K  TO O R I G I N A L  
L E V E L .  Y I E L D  C U R V E  B E C O M E S  LESS S T E E P .  

VALLEY - RATES FALL THEN RETURN TO ORIGINAL LEVEL. 
YIELD CURVE BECOMES LESS STEEP. 

ll. DEEP VALLEY - RATES FALL FURTHER THAN IN SCENARIO I0. 
YIELD CURVE BECOMES LESS STEEP. 

1Z. L E V E L .  Y I E L D  C U R V E  B E C O M E S  LESS S T E E P .  
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s t e e p e n s ,  w i t h  t he  long r a t e s  going up and the  shor t  r a t e s  going up more  s lowly.  

In t h e  6th ,  we again  have  i n t e r e s t  r a t e s  fa l l ing  and the  y ie ld  curve  s teepening~ 

which  is no t  i n c o n s i s t e n t ,  by  the  way~ wi th  w h a t  has been  happen ing  the  las t  few 

months .  I won ' t  desc r ibe  t he  n e x t  five~ but  w a n t  to  poin t  out  t h a t  the  1Zth 

s c e n a r i o  is aga in  level ,  which means  t h a t  the  r a t e s  s t a y  m o r e  or less where  t h e y  

a re ,  or a t  l eas t  you  could  p ick  a r a t e  t h a t  would r e m a i n  c o n s t a n t .  I don ' t  be l i eve  

t h a t  you  would  have  p e r c e i v e d  s u b s t a n t i a l  i n t e r e s t  r a t e = c h a n g e s  if you 'd  have  

e x p e r i e n c e d  e i t h e r  s cena r io  1, s cena r io  Z or s c e n a r i o  12, and I wan t  to  make  t h a t  

po in t  b e f o r e  we look a t  the  resu l t s .  

The r e su l t s  a re  not  e x a c t l y  cons i s t en t ,  as ev iden t  in Exhib i t  7-1Z. What  happens  

to t h e  ending surplus  --  and it  shows t h a t  in a worse  case ,  which  was s cena r io  5 

where  i n t e r e s t  r a t e s  kep t  going up, - -  is a loss of  abou t  $37 mil l ion on this  $1.4 

bi l l ion po r t fo l i o .  What  t h a t  is say ing  is t h a t  in an e n v i r o n m e n t  where  you  have  

i nc r ea s ing  s t eepnes s  and inc reas ing  r a t e s ,  you  have  s u b s t a n t i a l  r isk a t  l eas t  wi th  

r e s p e c t  to  th is  i m m u n i z e d  po r t fo l i o .  Given  the  s ize  (the $1.4 bil l ion size) as an 

e n t i r e  po r t fo l i o ,  t h a t  r e su l t  is no t  all  t h a t  bad,  bu t  $37 mi l l ion  is ser ious m o n e y  

to a lmos t  anybody .  So, you  have  to be a w a r e  of  t h e s e  risks.  

What  I 'd l ike you  to look a t  for  the  m o m e n t  is the  r e l a t i onsh ip  of scenar ios  1, Z 

and 1Z. We c h a r a c t e r i z e d  all  t h r e e  of  t h e m  as level .  Scenar io  1 resu l t s  in a ve ry  

smal l  gain,  which is the  basis  of  the  concep t  of d u r a t i o n  ma tch ing .  Typica l ly ,  i f  

i n t e r e s t  r a t e s  do not  change ,  you  would  e x p e c t  your  d u r a t i o n  m a t c h  to work as i t  

does  in s c e n a r i o  1. We end  up wi th  a s l ight  p ro f i t .  In s cena r io  Z, where  we kep t  

t he  r a t e s  m o r e  or less t he  s ame ,  but  had  shor t  r a t e s  go down a l i t t l e  bi t  and the  

long r a t e s  go up a l i t t l e  b i t ,  we end up wi th  a loss. The loss t h e r e  is about  $8 

mil l ion.  In t he  1Zth scena r io ,  we end up wi th  a s u b s t a n t i a l  gain.  The y ie ld  curve ,  
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EXHIB1T 7-1Z 
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i n s t e a d  of  s t e e p e n i n g ,  c o n t r a c t s  over  the  per iod.  This is i n t e n d e d  to i l l u s t r a t e  

t h a t  t h e r e  is r isk in i m m u n i z e d  p o r t f o l i o s  and p robab ly  in c a s h - m a t c h e d  

po r t fo l io s ,  a l t hough  in t he  l a t t e r  the  c r i t i c a l  r isk is more  f r o m  de fau l t s .  There  is 

also t he  r isk  of  having  your  cash  f low p r o j e c t i o n s  t u rn  out  to  be wrong,  but  t h e r e  

is work for  the  v a l u a t i o n  a c t u a r y  a t  all po in t s  in this  p rocess .  There  a re  no 

s imple  so lu t ions .  

F R O M  THE FLO OR:  The $37 mi l l ion  is the  a m o u n t  r equ i r ed  a t  the  end of the  

per iod .  It does not  r e f l e c t  f e d e r a l  i n c o m e  tax ,  nor  is i t  a p r e sen t  value.  I t  is a 

m a r k e t  va lue  surplus number .  You could  d i scoun t  i t  back  a t  app rop r i a t e  r a t e s ,  

and you  could t a x  i t .  One th ing  t h a t  s ca r e s  me  abou t  t a x a t i o n  in some  of  these  

ana lys i s  is t h a t  you  r ea l l y  have  to  know the  c o m p a n y  ve ry  well .  

MR. TULIN: P robab ly  ha l f  of  you  a l r e a d y  know about  my i n v o l v e m e n t  as the  

• r e g u l a t o r s '  a c t u a r y  in the  Ba ldwin -Un i t ed  s i t u a t i o n .  When Ba ldwin-Uni t ed ,  

a m o n g  o t h e r  th ings ,  was caugh t  spending  t a x  c r ed i t s  t h a t  we ren ' t  t h e r e ,  

m a n a g e m e n t  conv inced  people  t h a t  the  bes t  way to make  m o n e y  was to lose  

money ,  and the  c o m p a n y  did a good job losing money .  It  was jus t  t h a t  s imple.  

T h e r e  were  IRS ques t ions  abou t  w h e t h e r  or no t  n u m e r o u s  t ax  b e n e f i t s  could have  

ever  been  r ea l i z ed ,  but  t he  company ' s  s c h e m e  was to c r e a t e  t axab l e  losses in 

o rder  to  apply the  marg ina l  r a t e  to  those  losses and t r e a t  the  r e su l t s  as income .  

Tha t  was t he  way i t  could have  an e x t r e m e l y  shor t  i n v e s t m e n t  s t r a t e g y ,  wi th  no 

d i s i n t e r m e d i a t i o n  risk and h igher  c r e d i t e d  r a t e s  t han  anybody  else in the  m a r k e t .  

I t  sounds s i l ly  t oday ,  but  a p p a r e n t l y  $4 bil l ion wen t  in to  t he  c o m p a n y  b e f o r e  the  

m a r k e t  ru led  on the  wor th iness  of  this s c h e m e .  So, I w o r r y  about  t ax  ad jus t ing .  

R e g a r d i n g  the  p r e s e n t  va lue ,  the  va lua t i on  a c t u a r y  has to f ind  an app rop r i a t e  

basis  for  d i scoun t ing  those  sho r t f a l l s .  
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Next ,  Exhib i t  7-13 con ta in s  the  a s sumpt ions  for  an a n n u i t y  e x a m p l e  wi th  $500 

mi l l ion  in beg inn ing  r e se rve s  and a $500 mi l l ion  beg inn ing  book va lue  of  asse t s .  

The m a r k e t  va lue  of  the  asse t s  - -  and this  is not  a t y p i c a l  for  compan ie s  in this  

i n d u s t r y  m is be low the  book va lue  which  ra i ses  all kinds of s t a t u t o r y  p rob lems .  

The a v e r a g e  po l i cy  s ize  is r e l a t i v e l y  smal l .  There ' s  a p r e m i u m  suspens ion  

a s sumpt ion ,  which  is s o m e t h i n g  we are  all  u sed  to mak ing  a t  this  point .  What  we 

are  say ing  he re  is t h a t  the  a v e r a g e  p r e m i u m  per  po l icy  in f o r c e  would con t inua l l y  

d e c r e a s e .  There ' s  an a s sumpt ion  s e t t i n g  the  c r e d i t e d  r a t e  equal  to  t he  e a r n e d  

r a t e  minus Z p e r c e n t .  So, this  c o m p a n y  will make  a se t  spread.  Add i t iona l ly ,  

you  would have  to m a k e  a s sumpt ions  abou t  s u r r e n d e r  cha rge ,  lapse r a t e ,  the  

m a r k e t  r a t e s  for  t he se  annu i t i e s ,  t he  a v e r a g e  d u r a t i o n  of  i n - f o r c e  business ,  

expenses  and commiss ions  and new issues.  One of  t h e  r ea sons  I keep  l i s t ing all 

the  a s sumpt ions  is to  e m p h a s i z e  t h a t  t he  v a l u a t i o n  p roce s s  involves  g e t t i n g  m a n y  

people  t o g e t h e r .  Unless  t h e y  a c c e p t  the  a s sumpt ions  t o g e t h e r ,  t he  p rocess  has 

abou t  o n e - t e n t h  the  value  i t  p o t e n t i a l l y  has.  So, w h a t  you  wan t  to  do is s t a r t  the  

p rocess  by cal l ing peop le  in to discuss all  t h e  t e c h n i c a l  th ings  n e e d e d  to  

u n d e r s t a n d  the  business  and s e l e c t  a s sumpt ions .  If  s o m e o n e  does not  l ike an 

a s sumpt ion ,  i t  can  be t a l k e d  abou t ,  sooner  or l a t e r ,  bu t  i t  mus t  be t a l k e d  about .  

The v a l u a t i o n  a c t u a r y  should not  go o f f  in to  a c lose t  and c o m e  back  wi th  r e su l t s  

de s t i ned  to be d i s c a r d e d  b e c a u s e  o the r s  do not  l ike his a s sumpt ions .  

Wors t  of all, if  we ge t  ourse lves  in to  s i t u a t i o n s  where  we work on the  

a s sumpt ions  unt i l  we ge t  some  des i r ed  answers ,  t h e n  all  we will be doing is 

c r e a t i n g  p rob lems  for  the  f u t u r e  - -  a s y s t e m  wi th  d e c r e a s i n g  marg ins  t h a t  

doesn ' t  have  a whole  lot  of  c red ib i l i ty .  The v a l u a t i o n  p rocess  gives us an 

o p p o r t u n i t y  to do a lot  t h a t  will be good for  the  i ndus t ry .  And I'd l ike to  see us 

do t h a t .  
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EXHIB1T 7 - 1 3 A  

A N N U I T Y  ASSUMPTIONS 

BEGINNING RESERVES $500 MILLION 

BEGINNING BOOK 
VALUE OF ASSETS 

$500 MILLION 

BEGINNING MARKET VALUE 
OF ASSETS 

$450 MILLION 

AVERAGE SrZE $3,500 

PREMIUM $1,000 PER LIFE 

PREMIUM SUSPENSION $50 PER LIFE PER YEAR 

CREDITED RATE EARNED RATE - 2.% 

SURRENDER CHARGE 5% FOR 5 YEARS, THEN 4,3,Z,190% 

LAPSES IZ% + 5 • (MR-CR) - Z • SC 
MR = MARKET RATE 
CR = CREDITED RATE 
SC = SURRENDER RATE 

MARKET RATE GREATER OF: 
1 - 15 YEAR BOND RATE LESS 
Z.0%; OR SHORT TERM RATE 
LESS I.Z5% 

AVERAGE DURATION YEAR 3 

EXPENSES AND COMMISSIONS $70 PER LIFE PER YEAR; 
45% INFLATION 

NEW ISSUES NONE 
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EXHIBIT 7-13B 

POSSIBLE YIELD CURVES FOR 
PROJECTION OF ANNUITY BLOCK 

CURVE 
NUMBER 

SHORT Z-YEAR 5 - Y E A R  1 0 - Y E A R  Z0--YEAR 
TERM BOND BOND BOND BOND 

NUMBER NUMBER NUMBER NUMBER NUMBER 

1 4.05 5.3Z 6.94 7.68 8.3Z 

Z 6.05 7.3Z 8.94 9.68 10.3Z 

3 6.8Z 7.97 9.51 lO.Zl 10.64 

4 7.41 8.47 9 .95 10.54 10.96 

5 7.89 8.89 10.28 10.90 11.28 

6 8.59 9.47 10.81 11.31 11.65 

7 9.41 IO.3Z IZ.O0 IZ.50 13.79 
? 

8 10.43 11.33 13.04 13.54 13.99 

9 11.49 1Z.14 13.53 13.99 14.36 

1 0  12.64 13.36 14.59 14.71 14.68 

11 13.82 14.59 15.97 15.65 15.ZO 

1Z 14.85 15.36 16.66 16.30 15.53 

13 16.85 17.36 18.66 18.30 17.53 

-Z93- 



What you see in Exhibit  7-14 are the resul ts  of t w e n t y  f i x e d - i n v e s t m e n t - s t r a t e g y  

s imulat ions  on tha t  previous  $500 million annuity por t fo l io .  You can see tha t  the  

mean ending surplus is $50 million. The worst  posi t ion is a $34 million loss. The 

s tandard  devia t ion  is $60 million. The median is $45 million. 

Now, not  all of  what  is shown in Exhibit  7-14 is requi red  or necessa ry  for the 

valuat ion.  But,  this kind of  ful ler  analysis,  s u b m i t t e d  to management ,  does two 

things. First ,  it  p resen t s  expec t ed  prof i t  - as an e s t ima te ,  not as an absolute.  

Second, it can be used to se t  up the risk reward  equat ion,  c r i t ica l  to the  work of 

va lua t ion  ac tuary .  One of the things I will develop in the next  example  is the 

idea  tha t  the  amount  of risk you  take  ought to be  r e l a t ed  to the amount  of 

r e w a r d  you are expect ing  to get.  Some companies  t ake  more  risk than necessa ry  

to achieve  a b e t t e r  p rof i t  margin. To unders tand  this business is to unders tand 

that  there  are opt imal  inves tmen t  posi t ions and opt imal  risk management  

posi t ions,  with diminishing re tu rns  beyond those.  The r i sk / reward  equat ion 

var ies  by product  and by assumptions,  but  it does r e l a t e  the amount  of capi ta l  

you ' re  willing to invest  (in the  sense of requ i red  surplus) and the r a t e  of re turn  

tha t  you should expec t  to get  when you take  risk. This is i l lus t ra ted  in an SPDA 

example ,  Exhibits  7-15 and 7-16. This example  involves new issues. What we 

have is a $100 million premium,  acquis i t ion expenses  of 4 pe rcen t ,  and a marke t  

r a t e  equal to the  s even -yea r  bond ra te  less ZZ0 basis points.  

He re  again I will emphas ize  the impor tance  of involving a wide va r i e ty  of people  

in the se l ec t ion  of assumptions.  It is fasc ina t ing  to ask the product  people  and 

the market ing  people  what  the marke t  is going to be. Also, the people running 

the company  o f t en  think something d i f f e r en t  than the people  selling the business. 

But  again, i t 's  c r i t ica l  to the process .  
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EXHIBIT 7-15 

SPDA NEW ISSUE ASSUMPTIONS 

PREMIUM $100 MILLION 

ACQUISmON EXPENSE 4% 

CREDITED RATE MARKET RATE 
MARKET RATE = 7 -YEAR BOND 
RATE LESS Z.Z0% 

PROJECTION PERIOD 
BAIL-OUT 

15 YEARS 
CRT_ 1 - 1.5%; NOT GREATER 

THAN CR 0. 

SURRENDER CHARGE 5% OF PREMIUM F O R  FIVE YEARS 

LAPSES GREATER OF 5% AND L 
L=9 +6" (MR-CR-I.0)-SC 
LAPSES INCREASED 5% IN YEAR 6 

OTHER NO MORE THAN Z5% OF ASSETS 
IN 15-Z0 YEAR BONDS 

I N r r I A L  INVESTMENT STRATEGY 
C A P I T A L  3 

COMMITMENT Y E A R  

$ 3 MILLION 13 .1% 

4 MILLION 1Z.9 

10 MILLION 11.7 

Z0 MILLION 9.6 

5 
YEAR 

61.9% 

6Z. 1 

63.3 

65.4 

Z0 
Y E A R  

25% 

Z5 

Z5 

Z5 
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F e w  c o m p a n i e s  have ,  fo r  the i r  i n t e r e s t - r a t e  s e n s i t i v e  p r o d u c t s ,  a de f i ned  (in the  

s ense  t h a t  t h e y  could  a r t i c u l a t e  i t  c l e a r l y  enough  to  use  in cash  f low p ro jec t ions )  

c r e d i t i n g  or l i ab i l i t y  m a n a g e m e n t  s t r a t e g y .  I t  is v e r y  d i f f i c u l t  for  the  v a l u a t i o n  

a c t u a r y  to  s t a r t  work  w i thou t  m a n a g e m e n t  t e l l ing  him wha t  i t  p lans  to  do wi th  

t he  l i ab i l i t i e s  as  i n t e r e s t  r a t e s  change .  O t h e r w i s e ,  m a n a g e m e n t  won ' t  l ike the  

r e su l t s ,  fo r  w h a t e v e r  r ea son .  S o m e t i m e s ,  m a n a g e m e n t  v e r y  c a r e f u l l y  a r t i c u l a t e s  

a c r e d i t i n g  s t r a t e g y  and then  s t i l l  does  no t  l ike the  answers .  It will  wan t  to  

c h a n g e  the  s t r a t e g y  a f t e r  s e e i n g  t he  r e su l t s .  If  m a n a g e r s  l ea rn  s o m e t h i n g  f rom 

the  p r o c e s s  and t h e r e f o r e  change  the i r  ru les ,  t h a t ' s  good.  H o w e v e r ,  if  t h e y  

s imply  i n s t r u c t  t he  a c t u a r y  to  k e e p  work ing ,  t h a t ' s  bad .  Tha t ' s  bad  b e c a u s e  one 

is no t  dea l ing  w i th  the  way  the  c o m p a n y  is going to  o p e r a t e .  

The  o t h e r  a s s u m p t i o n s  in Exhib i t  7-15 a r e  th ings  y o u ' r e  u s e d  to  see ing .  T h e r e  is 

a f i f t e e n - y e a r  p r o j e c t i o n  p e r i o d  on the  p r o d u c t  a t  t he  b a i l - o u t  r a t e .  T h e r e  is a 

s u r r e n d e r  cha rge ,  and a l apse  f o r m u l a  t h a t  is no th ing  new.  Then  you ' l l  s ee  a ru le  

gove rn ing  the  mix of  a s se t s .  This is u sed  b e c a u s e  t he  c o m p u t e r  chooses  the  

d i s t r i b u t i o n  of  a s s e t s  g iven  s o m e  e x t e r n a l  c o n s t r a i n t s .  The i n v e s t m e n t  p e o p l e  

didn ' t  l ike  the  idea  t h a t  the  c o m p u t e r  would  te l l  t h e m  wha t  i t  t hough t ,  g iven  all 

t he  a s s u m p t i o n s ,  or  wha t  the  o p t i m a l  g e n e r i c  p o r t f o l i o  was.  So a ru le  s t a t i n g  

t h a t  no m o r e  than  25 p e r c e n t  of  the  a s s e t s  would  be  f i f t e e n -  to  t w e n t y - y e a r  

bonds  was  inc luded .  A lo t  of  c o m p a n i e s  use  th is  t y p e  of  rule .  Many w e r e  hu r t  

b a d l y  by  having  a s s e t s  t ha t  w e r e  too  long,  and a re  now going to  dea l  wi th  i t  by  

keep ing  e v e r y t h i n g  in cash .  

A n o t h e r  a s s u m p t i o n  is a b o u t  the  in i t ia l  i n v e s t m e n t  s t r a t e g y .  This g e t s  in to  the  

c o n s i d e r a t i o n  of  c a p i t a l  c o m m i t m e n t  as the  a m o u n t  of  c u m u l a t i v e  surplus  losses  

or  as  the  c u m u l a t i v e  cap i t a l  c o m m i t m e n t ,  a c o m p a n y ' s  will ing to  m a k e  in t e r m s  
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of  s t a t u t o r y  i m p a c t .  Many  c o m p a n i e s  th ink  a b o u t  the i r  i n v e s t m e n t s  in l ines of  

bus iness  j u s t  this  way .  S o m e b o d y  a c q u i r e s  a b l o c k  of  bus ines s  and says :  "Well, I 

know I migh t  h a v e  to  lose  m o n e y  on i t  b e c a u s e  of  an i n t e r e s t - r a t e  r isk,  bu t  I 

don' t  wan t  to lose  any m o r e  than  x." Tha t  x is t he  c a p i t a l  c o m m i t m e n t  number .  

I t 's  a h ighly  p r a c t i c a l  c o n c e p t ,  no t  a t h e o r e t i c a l  one .  

In Exhib i t  7-16,  we  s e e  t h a t  t he  s t a n d a r d  d e v i a t i o n  and the  p r e s e n t  va lue  of  

p r o f i t s  d e p e n d  on the  l ine ( the b o t t o m  axis  r e p r e s e n t s  the  cap i t a l  c o m m i t m e n t ) .  

This is an a id  to  u n d e r s t a n d i n g  t h e  s a m e  p r o d u c t  us ing t he  s a m e  fo rmu la ,  va ry ing  

only the  i n v e s t m e n t  s t r a t e g y  as i t  r e l a t e s  to  cap i t a l  c o m m i t m e n t .  What  you  can  

do then ,  as you  a n a l y z e  r a n d o m l y  g e n e r a t e d  s c e n a r i o s ,  is m e a s u r e  the  m e a n  

p r e s e n t  va lue  of  p r o f i t s  ( the top  line) and the  s t a n d a r d  dev ia t ion .  No t  

surpr i s ing ly ,  t h e  s t a n d a r d  d e v i a t i o n  i n c r e a s e s  as t h e  r i sk  i n c r e a s e s ,  and t he  

p r e s e n t  va lue  of  p r o f i t s  i n c r e a s e s  as the  r isk i n c r e a s e s .  In f a c t ,  you  wouldn ' t  

t a k e  add i t i ona l  r isk or pu t  add i t i ona l  c a p i t a l  in to  s o m e t h i n g  un less  you  had an 

e x p e c t a t i o n  of  g r e a t e r  r e tu rn .  

The  c o n c e p t  h e r e  a s s u m e s  an i n v e s t m e n t  s t r a t e g y  t h a t  pushes  p r o f i t s  to  the i r  

m a x i m u m ,  bu t  n e v e r  a l lows  t he  loss of  m o r e  t han  the  c a p i t a l  c o m m i t m e n t .  To 

pu t  i t  a n o t h e r  way,  i t  is a v e r y  i m p o r t a n t  j o b  of  the  v a l u a t i o n  a c t u a r y .  He 's  go t  

to w a t c h  surp lus  and w h e r e  it  is spen t ,  w h e t h e r  i t 's  r e q u i r e d  surp lus  to  suppo r t  

r i sks  a l r e a d y  t a k e n  or w h e t h e r  i t ' s  expans ion  or v i t a l i t y  surplus .  When I s ay  t h a t ,  

I don ' t  wan t  to s u g g e s t  t ha t  t ha t ' s  a v a l u a t i o n  a c t u a r y ' s  pub l i c  r e spons ib i l i t y ,  

b e c a u s e  I don ' t  th ink  it  is. But  I th ink  the  v a l u a t i o n  a c t u a r y  is the  p e r f e c t  p e r s o n  

to do it  i n t e rna l ly ,  he 's  t he  p e r f e c t  p e r s o n  to ge t  m a n a g e m e n t  to  u n d e r s t a n d  this  

d iminishing r e tu rn .  
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If  you  s t a r t  t r y ing  to t u rn  v a l u a t i o n  ( s ta t i s t i ca l )  e x p e c t a t i o n s  in to  t a r g e t  i n t e rna l  

r a t e s  of  r e t u r n ,  you  will f ind the  c o m p a n y  mak ing  dec is ions  about  w h e t h e r  or no t  

i t  wants  to  sell more  business  at  a c e r t a i n  r e t u rn .  If i t  does t h a t ,  cap i t a l  m a y  

no t  be ava i l ab le  to suppor t  t he  r isks in the  i n v e s t m e n t  s t r a t e g y  and in the  

ex i s t ing  b lock  of  business .  I t  is a n o n c o n t r o v e r s i a l  f a c t  t h a t  cap i t a l  is l imi t ed .  

In r e c e n t  yea r s ,  m a n y  compan ie s  have  deve loped  p rob l ems  by ope ra t i ng  on an 

e x p e c t e d  va lue  pr ic ing  basis  coupled  wi th  a phi losophy t h a t  cap i t a l  is un l imi ted .  

A n o t h e r  SPDA e x a m p l e  is g iven  in Exhib i t s  7-17 t h r o u g h  7-19. L e t  me  skip to  

the  t r i c k y  pa r t  in Exhib i t  7-17, the  d e f i n i t i o n  of  the  i n v e s t m e n t  s t r a t e g y .  The re  

are  six d i f f e r e n t  i n v e s t m e n t  and r e i n v e s t m e n t  s t r a t e g i e s ,  some  of which a re  

a c t i v e  and some  pass ive  as I p rev ious ly  de f i ned  those  t e rms .  In c o n s t r u c t i n g  

t h e s e  s t r a t e g i e s ,  I s t a r t e d  wi th  an in i t i a l  s t r a t e g y  of  a 100 p e r c e n t  s e v e n - y e a r  

bond,  to  dea l  wi th  the  f a c t  t h a t  t h e r e  is a s e v e n - y e a r  m a t u r i t y  on this  c o n t r a c t .  

N o t i c e  t h a t  t he  in i t i a l  s t r a t e g y ,  i d e n t i f i e d  as A, is d i f f e r e n t .  The r e i n v e s t m e n t  

s t r a t e g i e s  A-E a re  a c t i v e  in one way  or ano the r ,  w i t h  l i m i t a t i o n s  on how much  of 

t he  p o r t f o l i o  could be t r a d e d  a t  t h e  end of  an ana lys i s  per iod .  Here  an ana lys i s  

pe r iod  was one yea r .  F ina l ly ,  r e i n v e s t m e n t  s t r a t e g y  F is the  t r a d i t i o n a l  "buy i t  

and th row i t  in the  vau l t "  c o n c e p t  t h a t  I cal l  "buy and hold."  Here ,  100 p e r c e n t  

of  the  m o n e y  is pu t  in to  a s e v e n - y e a r  bond,  l iqu ida t ing  only as n e c e s s a r y  to  fund  

cash  needs  and r e i n v e s t i n g  in i n s t r u m e n t s  m a t u r i n g  a t  t he  end of the  or ig inal  

m a t u r i t y  per iod .  

Exhib i t  7-18 con ta in s  t he  resu l t s .  What  you  see  is the  p r e sen t  va lue  of p ro f i t s ,  

d i s c o u n t e d  a t  a f ixed  r a t e  and p r e s e n t e  d in t e r m s  of the  mean ,  t he  low and the  

s t a n d a r d  dev ia t ion .  Again,  th is  k ind of ana lys is  e m p h a s i z e s  the  r e l a t ionsh ip  of  

i n v e s t m e n t  s t r a t e g y ,  p r ic ing  and the  use  of  c ap i t a l  in the  work  of  the  va lua t i on  
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EXHIBIT 7 - 1 7  

SPDA NEW ISSUE ASSUMPTIONS 

PREMIUM 

M A T U R I T Y  

LAPSES 

AVERAGE SIZE 

BAIL-OUT 

CREDITED RATE 

SURRENDER CHARGE 

ACQUISITION COST 

CAPITAL COMMITMENT 

$100 MILLION 

7 YEARS 

GREATER of 5% AND L 
L=14% + 4 • (MR - CR) 1.6 • 
SIGN (MR - CR) - MAX (1.5 • SC; 
1.96" SC'7" (MR-CR) 
MR = MARKET RATE = 7 YEAR 
BOND RATE - Z.65% 

$25,000 

1Z.l% 

IZ.l% THROUGHOUT 

7, 7, 61 6, 3, 0% 

5% 

$5 MILLION 

A 

B 

C 

D 

E 

F 

INrITAL STRATEGY 

Z7% 4-YEAR BONDS 
73% 15-YEAR BONDS 

100% 7-YEAR BONDS 

100% 7-YEAR BONDS 

100% 7 - Y E A R  BONDS 

100% 7 - Y E A R  BONDS 

100% 7-YEAR BONDS 

REINVESTMENT STRATEGY 

ACTIVE 

ACTIVE 

ACTIVE - TRADE NO MORE 
THAN 75% OF PORTFOLIO 

ACTIVE - TRADE NO MORE 
THAN 50% OF PORTFOLIO 

ACTIVE - T R A D E  NO MORE 
T H A N  Z5% OF P O R T F O L I O  

BUY AND HOLD 
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EXRBI"T 7 - 1 8  
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actuary. And that's what we're trying to do in these examples. It's just this kind 

of analysis that can help you communicate with your managements. 

The example  shown in Exhibits 7-19 and 7-Z0 encompasses  d i f fe ren t  credi t ing 

s t r a t eg ies .  The bas ic  s t r a t eg i e s  are credi t ing the g r e a t e r  of the marke t  r a t e  and 

bai l -out  r a t e  and credi t ing the whole marke t  ra te .  In this example,  the capi ta l  

c o m m i t m e n t s  were  der ived f rom the credi t ing s t r a t e g i e s  and init ial  inves tments ,  

which were  t r e a t e d  as m a n a g e m e n t  decisions.  S t r a t egy  B, the  g r ea t e r  of marke t  

and bai l -out  ra tes ,  requi res  much more  capi ta l  to support  than a lmost  any o ther  

s t r a t e g y  anyone could think up. This resu l t  is again cons is ten t  with the kinds of 

deeper  unders tanding you can reach  by going through this process .  Exhibit 7-30 

shows the resul ts  of the present  value of prof i t s ,  in the same f o r m a t  as the 

previous example .  

In the  example  shown in Exhibits 7-Z1 through 7-ZZ, we are trying to unders tand 

how long- te rm p ro f i t ab i l i t y  is a f f e c t e d  by managemen t ' s  in ter im goals. This 

goes to the point  tha t  the va lua t ion  ac tua ry ,  in t e rms  of  forming his opinion (and 

this is something tha t  worr ies  me), can ' t  be  responsible  for anything o ther  than 

what  his managemen t  tel ls  him. This means that  the a c t u a r y  has to unders tand 

management ' s  underlying assumptions.  You may find out tha t  you are dealing 

with a company  tha t  will not ever  allow i t se l f  to take  a capi ta l  loss. This means 

tha t  the re  can be s i tua t ions  where  it 's abso lu te ly  right to take  a loss given the 

overal l  p r o t e c t i o n  of the company f rom an economic  point  of view, but  the 

company  is unwilling to do so. Some people  have the  idea  tha t  what  they  want to 

have is at  leas t  $3 million or X p e r cen t  of gain eve ry  year ,  no m a t t e r  what.  
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EXI~TRrr 7-19 

SPDA NEW ISSUE ASSUMPTIONS 

P R E M I U M  $100 M I L L I O N  

M A T U R I T Y  7 YEARS 

LAPSES G R E A T E R  of  3 . 7 5 %  A N D  L 
L = 1 1 . Z 5 %  + 3 .75  • (MR - CR)  1.5 • SC 
M R  = M A R K E T  R A T E  = 7 - Y E A R  B O N D  R A T E  
L E S S  Z . 6 5 %  

A V E R A G E  SIZE  $25,000 

SURRENDER CHARGE 7,7,6,6,3,0% 

ACQUISITION COST 5% 

A 

CR I~'~ITED STRATEGY 

H O L D  I N I T I A L  R A T E  

INITIAL 
INVESTMENT 

27% 4-YEAR BONDS 
73% 5-YEAR BONDS 

C A P I T A L  
COMM/TMENT 

$5 M I L L I O N  

B CREDIT GREATER OF 
MARKET RATE AND BAIL-OUT 

Z3% 4-YEAR; 
75% 5 YEAR; 
Z% 15-YEAR 

$ZO M I L L I O N *  

C C R E D I T  M A R K E T  R A T E  Z9% Z-YEAR BONDS 
71% 15-YEAR BONDS 

$5 M I L L I O N  

* M I N I M U M  C A P I T A L  C O M M I T M E N T  T O  S U P P O R T  
S T R A T E G Y  B IS $Z0 M I L L I O N .  
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EXHIBIT 7-Zl  

SPDA ASSUMPTIONS 

PREMIUM $100 MILLION 

PROJECTION PERIOD 7 YEARS 

AVERAGE SrZE $Z5,000 

ACQUISITION EXPENSE 5% 

CREDITED RATE 1Z.l% T H R O U G H O U T  

LAPSES GREATER of 3.75% AND L 
L=II.Z5%+5" (MR-CR)-Z" SC 
MR = MARKET RATE = 7-YEAR BOND RATE 
LESS Z.75% 

INITIAL INVESTMENTS 39.4 MILUON 4-YEAR BONDS 
60.6 MILLION 4-YEAR BONDS 

R U N  

A 

INTERIM P R O F I T  GOAL 

MAXIMIZE LONG-TERM PROFITABILITY 

B AVOID LOSSES 

C $3 MILLION PER YEAR 

D $Z-4 MILLION PER YEAR 
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Conceivably,  tha t  can be managed  through the control  of capital  gains and 

losses, but only if you know tha t  tha t  is the  p r imary  object ive  as opposed to the 

one of maximizing long- te rm prof i tabi l i ty .  

Exhibit 7-ZZ contains the prof i tab i l i ty  results.  As you can see, in the case where  

the  object ives  are  to level profi ts ,  the  lowest  present  

produced.  It is in a fa i r ly  low position, but  also has a 

deviation.  

value of prof i ts  is 

fa i r ly  low s tandard  

In Exhibit 7-Z3 is a graph of mean  prof i t  by year .  In o ther  words, it 's showing the  

impac t  of the  objec t ive  of maximizing long- te rm prof i t  versus the p rof i t -  

s tabi l izat ion goal. In Exhibit 7-Z4 is a graph of the s tandard  deviations.  You can 

see  tha t  t rade  offs are  indicated.  

I'm not t rying to suggest  tha t  one position is appropr ia te  versus another .  What 

r m  trying to suggest  is tha t  the ac tua ry  needs to be aware  of management t s  

b roader  s t r a t egy  and opera t ing rules. And the rules are  a lmost  as impor tan t  as 

the  s t r a t egy .  How will the company manage  its earnings? Is the only focus to 

control  product  risk and maximize  profi ts ,  ge t t ing  the  "right" valuat ion ac tua ry  

resul ts?  

I'd like to close by saying tha t  I think the  learning process  we ac tuar ies  are  going 

through is of g rea t  value to us, regardless  of what  the  regula tors  do. We do have 

to take  s teps in communica t ing  to our public (basically the regulators ,  and in 

communica t ing  to our employers  (basically the l i fe  insurance  industry). 
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We are  not  n e c e s s a r i l y  r e a d y  to t a k e  on the  whole  of the  v a l u a t i o n  a c t u a r y  ro le ,  

bu t  t he r e ' s  no one else to do t h a t .  We can ' t  wai t  un t i l  we ' re  r e a d y  because  i f  we 

t r y  to wai t ,  we migh t  wake  up and f ind  out  t h a t  we don ' t  have  a p rofess ion .  I 

used  to say  t h a t  we 'd  wake up and f ind out  we d idn ' t  have  an indus t ry ,  bu t  I am 

also c o n c e r n e d  about  the  p ro fess ion .  No one can  b e t t e r  dea l  wi th  this  p rob lem 

t h a n  a c t u a r i e s ,  no one has b e t t e r  bas ic  t r a in ing  or b r e a d t h  of  knowledge  of t he  

i n su rance  i n d u s t r y  f r o m  p r o d u c t s  to  asse t  and l i ab i l i t y  r e l a t ionsh ips .  No, we are  

no t  y e t  p r e p a r e d  to w r i t e  t he  opinions as those  a re  c u r r e n t l y  d r a f t e d ,  bu t  we 

have  to help r e d r a f t  t h e m .  We have  to help t he  compan ie s  we work for  

u n d e r s t a n d  t h a t  we are  also going to he lp  the  r e g u l a t o r s  r e g u l a t e  this  indus t ry .  
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