
1 9 8 7  V A L U A T I O N  ACTUARY 
S Y M P O S I U M  PROCEEDINGS 

SESSION 3 

CURRENT RESEARCH AND ALTERNATIVE TECHNOLOGIES 

(TEACHING SESSION) 

ALTERNATIVE APPROACHES TO C-3 RISK 

MR. ARNOLD A. DICKE: Up to th is  point ,  we have d i scussed  one 

par t icu la r  approach to valuat ion of i n t e r e s t - s e n s i t i v e  l iabil i t ies.  Next ,  

we will co'nsider a l te rna t ive  valuat ion approaches .  

Let me beg in  by  r e s t a t ing  the  purpose  of any valuat ion p rocess :  

Determine an amount of asse t s  that  will p rov ide  suff ic ient  cash to 

meet fu tu re  in su rance  obl igat ions with a p r e - d e t e r m i n e d  (if  

uns t a t ed )  deg ree  of ce r t a in ty .  

GROSS PREMIUM VALUATIONS, CASH FLOW ANALYSIS AND 

MARKET VALUE ANALYSIS 

Joseph  J.  Buff  l i s ted  th ree  methods for s t u d y i n g  C-3 Risk at the  1986 

Valuation Actuary  Symposium. They  are also t h r e e  potent ia l  methods  

of valuat ion:  

1. Gross Premium Valuation,  the  ac tua ry ' s  t rad i t ional  approach ,  
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2. Cash Flow Analysis ,  the  subject  of our  d iscuss ion  

he re to fo re ,  and 

. Market Value Analys is ,  o therwise  called "Modern Financial 

Ana lys i s . "  

Cash Flow Analysis  

The g ross  p r e m i u m  valuat ion s e r v e d  ac tuar ies  well ove r  long per iods  of 

time. It i nco rpora te s  many of the  var iab les  that  need  cons idera t ion  

and  deve lops  a un ique  value.  Unfor tuna te ly ,  g ross  premium valuat ion 

is uns tab le  with r e spec t  to i n t e r e s t  ra te  changes  - -  that  is ,  changes  in 

level  or  shape of the  yield c u r v e  cause  la rge  changes  in the  value 

a s s igned  by  this  p rocess .  

Up to th is  point ,  we have c o n c e n t r a t e d  on one general iza t ion of 

g ross  premium valuat ion which allows the  ac tuary  to overcome this  

ins tab i l i ty  - -  namely,  cash flow analys is .  Under  this  method,  as we 

have  s een ,  a ser ies  of g ross  premium valuat ions  are made with 

i n t e r e s t - s e n s i t i v e  assumptions  k e y e d  off  of i n t e r e s t  ra te  scenar ios .  

Explicit  r e su l t s  are available for the  var ious  scenar ios  which enhance  

u n d e r s t a n d i n g  of the  r i sks  t aken .  Once a specif ic  deg ree  of ce r t a in ty  

is se t t l ed  upon ,  a r e s e r v e  value is ob ta ined  which contains  the  C-3 

Risk within that  bound .  Moreover ,  we have  seen ths t  when a specific 

d e g r e e  of  ce r t a in ty  is se t ,  a un ique  value may be e x t r a c t e d  by  

s ta t is t ica l  analysis  of r e su l t s .  
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H o w e v e r ,  the method is cumbersome,  e x p e n s i v e  and  h a r d  to monitor .  

AlsO, it  i sn ' t  addi t ive  - -  tha t  i s ,  if  two known cash  flows a re  

combined,  the  only way to get  the  new value  is to redo  the  whole cash  

flow p roces s .  

Finally,  t h e r e  is an i r r e s i s t i b l e  t e n d e n c y  to focus on low 

probabi l i ty  scenar ios .  Cons ide r  what would h a p p e n  if  s cena r io  

analysis  were  used  on mor ta l i ty .  Scenar io  One might show all 

d e a t h s  i ~  the  f i rs t  policy y e a r ;  Scenar io  Two would d e f e r  one 

death to the  second y e a r ,  and so on.  R e g a r d l e s s  of the  improbabi l i ty  

of these  scenar ios ,  if  t h e i r  ex t r eme ly  nega t ive  r e s u l t s  were  d i sp l ayed  

to management  or  the  publ ic ,  m i s u n d e r s t a n d i n g  would be l ike ly .  

Market Value Analysis  

Market va lue  analys is  is a new,  par t i a l ly  deve loped  t e c h n i q u e  tha t  both  

manages to p rov ide  a un ique  va lue  and is add i t i ve .  It i s ,  by  n a t u r e ,  

more of a black box and  c o n s e q u e n t l y  less  expl ic i t  than  cash  flow 

t e s t i ng ,  so tha t  un l ike ly  r e su l t s  are  not spo t l i gh t ed .  T h e r e  h a s n ' t  

been  a lot of d i scuss ion  of the  way this  t e c h n i q u e  can be u sed  for 

va lua t ion .  I n s t ead ,  it  is of ten  d e m o n s t r a t e d  tha t  th is  a p p r o a c h  works  

for p r i c i n g ,  or  tha t  the  "gene ra l i z ed  du ra t i on"  d e r i v e d  from it is 

usefu l  for  managing cash  flows. 

I don ' t  have  a va lua t ion  app roach  worked  out  in de ta i l ,  bu t  I 'd  

like to make some comments tha t  might i n sp i r e  our  r e s e a r c h e r s ,  and  
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r e g u l a t o r s ,  hopefu l ly ,  to s tay  i n t e r e s t e d .  

What is the  market  value  method? I ts  def in i t ive  f e a t u r e s  are :  

i .  The c u r r e n t  yield c u r v e  is used  to d i scoun t  f u t u r e  cash 

flows ( i n s u r a n c e  and asse t  f lows) .  

. 

s 

I n t e r e s t  sens i t ive  cash flows a re  va lued  with methods similar 

7 to those  u sed  in modern f inancial  ana lys i s  to pr ice  opt ions .  

When you  are  d i s coun t ing  with the  c u r r e n t  y ie ld  c u r v e ,  it is 

impor tan t  tha t  the  d i scount  r a t e s  are  the  u n d e r l y i n g  "spot  r a t e " - -  

tha t  i s ,  the  r a t e s  tha t  c o r r e s p o n d  to 0 coupon bonds  of va r ious  

d u r a t i o n s .  These  can be d e r i v e d  a lgebra ica l ly  from the  yield c u r v e  in 

Mr. Buff~s 1986 Symposium p r e s e n t a t i o n .  The r e su l t  of th is  

d i s c o u n t i n g  p roces s  is tha t  both  asse t s  and l iabil i t ies will be  at market  

va lue  ( h e n c e  the  name of the  method) .  

I n t e r e s t  sens i t ive  cash  flows r e q u i r e  a special  t r e a t m e n t ,  which 

t u r n s  out  to be a var ia t ion  of option p r i c i n g  modeling.  Few 

people c a r r y  a r o u n d  in t h e i r  heads  the  formulas of option p r i c ing  

t h e o r y .  Luck i ly ,  most of these  formulas are  u n n e c e s s a r y .  All tha t  is 

u s e d  from option p r i c i ng  t h e o r y  are a few bas ics .  

The  va lua t ion  problem invo lves  f ind ing  a p r e s e n t  va lue  of a set 

of cash  flows tha t  occu r  at va r ious  points  in the  f u t u r e .  Some 
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of these  cash flows v a r y  d e p e n d i n g  on the  i n t e r e s t  ra te  

envi ronment .  Option p r i c ing  theo ry  is appl ied to each of the  

i n t e r e s t - s e n s i t i v e  fu tu re  cash flows one b~/ one.  At each place 

where t h e r e  is i n t e r e s t  sens i t iv i ty ,  the  calculation ut i l izes a 

lattice of fu tu re  i n t e r e s t  r a t e s ,  developed by  assuming small 

upward or downward moves as shown in Slide 1. The probabi l i ty  of 

these  upward  and downward moves is not subjec t ive  but  is usual ly  

ass igned accord ing  to a t heo ry  of market  behav io r  called 

"a rb i t rag~  pr ic ing  t h e o r y . "  Br ief ly ,  this  t h e o r y  assumes no 

r i sk - f r ee  t r ad ing  prof i t s  will be available in the  marketplace .  

In i ts  pu re  form, option p r i c ing  theo ry  would apply  only to cash 

flow funct ions  that  have  jus t  two values  as opt ions do. 

What must we do to apply option models to valuation? 

1. All values  must be at market  to use these  models.  

. These  models have  cer ta in  implicit assumpt ions  whose 

application to the  valuat ion problem must be checked .  For 

example,  "fr ic t ion" - -  imperfect  r e sponse  of po l icyholders  - -  

is not par t  of t hese  models,  usual ly .  

In Slide 2, cer ta in  f ea tu res  of market  analysis  and cash flow analysis  

are compared.  
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Slide 1 

OPTION PRICING MODELS 

• ASSUMES LATTICE OF INTEREST RATE 

CHANGES. 
000 

ddd 

• ASSIGNS "PROBABILITIES" ACCORDING TO 

THEORY OF MARKET BEHAVIOR, 

• APPLIES TO INTEREST SENSITIVE FUNCTIONS 

THAT HAVE JUST TWO VALUES, 
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Slide 2 

MARKET ANALYSIS CASH FLOW ANALYSIS 

ALL VALUES AT MARKET MOST VALUES AT BOOK 

LATTICE OF FUTURES 
APPLIED TO EACH 
INTEREST SENSITIVE 
CASH FLOW SEPARATELY 

LATTICE APPLIED TO 
NET CASH FLOW 
FUNCTION ALL AT ONCE 

PROBABILITIES 
CONSISTENT WITH 
EFFICIENT MARKET 

SUBJECTIVE 
PROBABILITIES 
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The ca lcula t ions  u n d e r l y i n g  cash  flow ans lys i s  and market  analysis  

appea r  super f i c ia l ly  to be  qui te  d i f f e r en t .  N e v e r t h e l e s s ,  both  involve  

i n t e r e s t - s e n s i t i v e  func t ions  and  

assumpt ions .  It is na tu ra l  to ask:  

ana lys i s  in any  sense  equiva len t?  

var ia t ions  in f u t u r e  i n t e r e s t  ra te  

Are cash flow analys is  and market  

Even wi thout  de ta i led  analys is  we note ce r t a in  poin ts :  

/ t  

1. The  d i f f e rence  be tween  market  and book value  must 

d i s a p p e a r  in the  long r u n ,  s ince  both involve  the  same u n d e r l y i n g  

cash  flows. 

2. In o r d e r  to look for  a potent ia l  equ iva l ence ,  the  market  

app roach  must  be adap ted  f i r s t  to allow for ine f f i c i ency  of po l icyholder  

r e s p o n s e .  

3. In o r d e r  to p r o v e  equ iva l ence ,  we have  to show that  the 

r e s e r v e  va lue  ind ica ted  by  the  two methods is equa l .  In o r d e r  to do 

th i s ,  we must spec i fy  a un ique  way to select  the  r e s e r v e  value  when 

u s i n g  cash  flow ana lys i s .  Our  ana lys is  of the  d i s t r i bu t ion  of r e s u l t s ,  

t o g e t h e r  with the speci f ica t ion  of a d e g r e e  of c e r t a i n t y ,  will do th i s .  

In fac t ,  i f  Ps is the  p robab i l i ty  of scenar io  s ,  CF(s)  t is  the  

t 
cash  flow in tha t  scenar io  at time t ,  and v ( s )  is the  d i scoun t ing  

func t ion  u s i n g  scenar io  i n t e r e s t  r a t e s ,  we have  for  cash  flow analys is  

a r e s e r v e  va lue  V CF given b y :  

V ~ = Z P s  Z C F ( s )  t v ( s )  t 
Sce~tos t 

$ 
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~NOW' one way to define an "equ iva len t "  market  value  would b e  to 

iuse the Ps 's to def ine the  la t t ices  for the  option p r i c ing  model. 

If v o r e p r e s e n t s  the  d i scoun t ing  value at time O, we get  a 

r e s e r v e  value V M def ined by 

V M : Z v~ t Z Z Ps C F ( s )  v ( s )  t ' - t  
t Sce~io6 t" t" 

s 

In o ther  words ,  the market  r e s e r v e  value looks suspic ious ly  l ike 

the cash "flow r e se rve  value with the  summations r e v e r s e d .  Can 

this analysis  be ca r r i ed  t h r o u g h  to completion,  showing the  two 

approaches to be equiva len t ,  in pr inc ip le  at least? I don ' t  know the  

answer;  the  above discuss ion can be v iewed as a plea for  v o l u n t e e r s  to 

sharpen  the  ques t ions  and ,  hopefu l ly ,  p rov ide  the  proof .  

Whether or not it p roves  to be equ iva len t  to cash flow analys is ,  market  

value analysis  yields cer ta in  a d v a n t a g e s ,  such  as: na tu ra l  

pe r tu rba t ion  analysis ,  and add i t iv i ty .  

By "pe r tuba t ion  analysis"  I mean an exp re s s ion  of the market  

value in a way that  allows the  approximat ion of changes  for small 

changes  in the  in t e res t  ra te  s t r u c t u r e .  The s t a n d a r d  approach  to 

this sort  of problem beg ins  with the  Taylor  Series:  

f i x )  - f ( x  o) + ( x - x o )  f ' ( x o )  + t/~ ( x - x ~ )  ~ f ' { x o )  + . . .  
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which  may be appl ied  to t he  r e s e r v e  va lue  V: 

V ( 6 ~ & d )  : V((5) ÷ A~ V ' ( 6 )  ÷ I/~ (A~) ~ V ' ( ( ~ )  ÷ . . . .  

H e r e ,  6 is the  fo rce  of i n t e r e s t  a n d  V( d ) is t he  m a r k e t  va lue  

of  t he  cash  flow s t r eam ( t h a t  i s ,  t he  r e s e r v e  v a l u e ) .  From th i s  

e x p a n s i o n , '  we see  t h a t  fo r  small c h a n g e s  in i n t e r e s t  r a t e s ,  t he  

f r a c t i o  .n,al c h a n g e  in t h e  m a r k e t  v a l u e  is 

D : - V ' ( 6 }  / V ( d )  

Thi s  is ca l led  t he  ( g e n e r a l i z e d )  d u r a t i o n .  

Note that for fixed cash flows, we have 

V{~)  : Z CF t e - S t  
t 

V ' ( 6 )  : - Z  t C F  t e - 6 t  
t 

D : ~" t C F t  e - # t  / r. CF t e - ~ t  
t t 

wh ich  is t he  Macaulay  d u r a t i o n .  I n t e r e s t - s e n s i t i v e  c a s h  f lows p r o d u c e  

a g e n e r a l i z e d  d u r a t i o n  t h a t  d i f f e r s  f rom t h e  Macaulay  d u r a t i o n  b y  

h a v i n g  t e r m s  i n v o l v i n g  the  f i r s t  d e r i v a t i v e s  of t he  c a s h  flow f u n c t i o n s .  
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!~he (genera l ized)  dura t ion  is ,  in a cer ta in  s ense ,  add i t ive :  if  

CF : CF t ÷ CF ~ 

V : V t ÷ Vt 

D - . DI ÷ • DR 

In other words, the duration of the sum of two cash flows is equal to 

the market-value-weighted sum of the durations. This fact can be 

useful in determining the impact of changes. For example, if the 

actuary knows the reserve value on a market basis, and if a new block 

0f business is added, the impact of this change can be estimated. 

The s e c o n d - o r d e r  expans ion  term also conveys  usefu l  information.  

The quan t i t y  

C : V-(~} I V{6} 

is called the  convexi ty  of the  cash flow. 

fractional  change  is market  value is 

To second o r d e r ,  the  

V ( 6 ' ~ A 6 )  _ i : -Ad . D * t/~ (Ad) ~ . C 

Convexi ty  plays  a role in some ways analogous to the  var iance  of the  

cu rve  of r e su l t s  in cash flow analys is .  

The analogies which we have been drawing lead to two final 

3-11 



research topics: (i) Is there an "implicit duration" in cash flow 

analysis? In other words, given a scenario structure with probability 

weighting, could the sensitivity of the resulting reserve to interest 

rate changes be quantified by a duration-like function? (2) Could 

market value analysis techniques be used to improve "formula 

reserves" in a two-track approach to U.S. statutory reserving? In 

other words, could we agree on an option-pricing formula for implicit 

options that could be added to statutory formula reserves? 

V o l u n t e e r s  a r e  u r g e n t l y  r e q u e s t e d .  

C-2 RISK AND COMBINATIONS OF RISK 

MR. DOUGLAS C. DOLL: Unlike the C-3 Risk, which has had lots of 

attention and has dominated cash flow analysis research the past few 

years, C-2 Risk (claims, expenses) has drawn little attention. More 

recently, the C-1 Risk has garnered much attention, but not the C-2 

Risk. Perhaps this is because it is felt that actuaries have long been 

addressing C-2 Risk, and we feel comfortable that current statutory 

r e s e r v e  m e t h o d o l o g y  a d e q u a t e l y  c o v e r s  t h e  C-2 Risk .  

In the Final Report of the Joint Committee on the Role of the 

Valuations Actuary in the United States, the C-2 Risk was described 

as follows : 
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[For valuat ion r e s e r v e s ]  Can be large  in disabi l i ty  and medical 
coverages ,  bu t  smaller "normal" var ia t ions  will occur  in con t rac t s  
involv ing  mortal i ty,  p rov ided  appropr ia te  r e i n s u r a n c e  is u sed .  

[For con t ingency  su rp lus ]  Disabili ty claims associa ted with 
C-1 Risk;  epidemic; large  var iat ion in total  dea th  claims in a small 
company; a quantum jump in medical care  claims; v e r y  poor 
u n d e r w r i t i n g  of medical care or disabil i ty coverage  in association 
or sponsored  group;  expenses  in C-1 Risk inf lat ion.  

In the Valuation Actuary  Handbook,  which "should  r e p r e s e n t  the  la test  

t echniques  available in the  public domain as of J a n u a r y ,  1987," C-3 

Risk  scenario t e s t i ng  is cove red ,  dura t ion  is ana lyzed ,  but  the  only 

section cover ing  C-2 Risk is in Donald D. Cody 's  c h a p t e r ,  en t i t l ed  "A 

Potential Approach To Valuation of Rese rves  and Surp lus  in S ta tu to ry  

Financial S ta tements . "  

THE C-2 RISK: THREE CATEGORIES 

The f i rs t  ca tegory  is s tochast ic  deviat ions  in random e v e n t s ,  for 

example, total dea th  claims. Of course ,  that  can be managed by  a 

re ten t ion  limit for mortal i ty,  but  t he r e  is going to be some stat is t ical  

f luctuat ion.  If we are ta lk ing  about r e s e r v e s  that  are  just  bare ly  

adequate  to cover  C-3 Risks ,  then  we also ought  to take  a look at the  

addit ional  r i sk  involved  with total dea th  claims. It may be a l a rge r  

f luctuat ion for ,  le t ' s  say,  su rp lus  management than  for r e s e r v e  

adequacy ,  but  we ought  to take a look at the  effect  on r e s e r v e s  as 

well. The re  is a lot of l i t e ra tu re  available on the  probabi l i ty  

d i s t r ibu t ion  of total dea th  claims. 
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C a s u a l t y  a c t u a r i e s  a r e  f a i r l y  a d v a n c e d  in th i s  a r e a .  One of the  

c a s u a l t y  a c t u a r i e s  in o u r  of f ice  has  a p e r s o n a l  c o m p u t e r  p r o g r a m  tha t  

he  u s e s  p r i m a r i l y  for  e v a l u a t i n g  the  amount  of  s u r p l u s  or  r e s e r v e s  a 

hosp i t a l  shou ld  r e t a i n  when  it  s e l f - i n s u r e s  i ts  medical  ma lp rac t i ce ,  bu t  

it cou ld  also be u s e d  for  s u c h  t h i n g s  as d e t e r m i n i n g  the  e x p e c t e d  

f l u c t u a t i o n  in mor ta l i ty  claims for  a l i fe i n s u r a n c e  c o m p a n y .  T h e r e ' s  a 

p a p e r  i n . . t h e  1983 P r o c e e d i n g s  of t he  C a s u a l t y  Ac tua r i a l  S o c i e t y ,  

e n t i t l e d  " T h e  Calcu la t ion  of  A g g r e g a t e  Loss D i s t r i b u t i o n s . "  

lot of o t h e r  l i t e r a t u r e  as well. 

T h e r e  is a 

T h e  s e c o n d  c a t e g o r y  of C-2 Risk is u n p r e d i c t a b l e  s ingle  e v e n t s .  

E a r t h q u a k e s  o r ,  p e r h a p s ,  ep idemics  might  fall in to  t h a t  c a t e g o r y .  The  

p r e v a i l i n g ,  wisdom seems to be t h a t  t hose  a r e  i t ems  tha t  shou ld  be 

c o v e r e d  by  s u r p l u s  and  not  by  r e s e r v e s .  T h e r e  a re  some ru l e s  of  

t h u m b  t h a t  h a v e  b e e n  d e v e l o p e d  as to how much t a r g e t  s u r p l u s  one 

might  ho ld ,  s a y ,  to p r o t e c t  y o u r s e l f  a g a i n s t  s o m e t h i n g  similar  to t he  

1918 flu ep idemic .  

T h e  t h i r d  c a t e g o r y  is cal led 

u n d e r w r i t i n g .  One of t he  

Sympos ium is f rom Sess ion  4B. 

j u d g m e n t  e r r o r s ,  for  example ,  poo r  

h a n d o u t s  d i s t r i b u t e d  p r i o r  to th i s  

It is on CIA p r o v i s i o n s  for  a d v e r s e  

d e v i a t i o n .  It was d e v o t e d  sole ly  to what  t h e y  ca l led  the  mises t imat ion  

of  mean and  poss ib le  d e t e r i o r a t i o n  of mean ,  which is the  t h i r d  c a t e g o r y  

I j u s t  d e f i n e d .  It is a d i s c u s s i o n  d r a f t  and  is still  v e r y  p r e l i m i n a r y .  

Even  i f  you  t h i n k  the  r e c o m m e n d a t i o n s  in the  p a p e r  a r e n ' t  a p p r o p r i a t e ,  

i t ' s  a v e r y  good c h e c k l i s t  of  some of the  c o n s i d e r a t i o n s  t ha t  you  

3-14 



should make when t r y i n g  to quan t i fy  the  r i sk  from misest imation of the  

mean. 

THE C-2 RISK TASK FORCE 

There  is a C-2 Risk Task  Force  tha t ' s  pa r t  of the  Committee on 

Valuation and Related Areas .  They  have  a d d r e s s e d  two i s sues  with 
s 

r e g a r d s  to C-2 Risk .  The f i r s t  i s sue  invo lves  A c q u i r e d  Immune 

Defic iency Syndrome (AIDS) ,  and the  second  invo lves  g roup  acc iden ta l  

and hea l th  cove rage .  The ques t ion  came up as to w h e t h e r  the  1980 

CSO mortal i ty  s t a n d a r d  is still a d e q u a t e  in view of the  e x t r a  morta l i ty  

expec t ed  from AIDS. The Task  Force did some ana lys i s ,  and the  

conclusion t hey  came up with was tha t  the  e x t r a  mor ta l i ty  due  to AIDS 

is offset  in a g g r e g a t e  by  the  improvement  in morta l i ty  tha t  has  

o c c u r r e d  s ince the  1980 tables  were  deve loped .  F u r t h e r m o r e ,  t h e y  

noted  tha t  if  you did upda t e  the  1980 CSO tab le s ,  what  you  would do 

is to i nc rea se  morta l i ty  at the  y o u n g e r  ages  and d e c r e a s e  it  at the  

o lder  ages .  This  would ac tua l ly  lower r e s e r v e s  i f  you use  tha t  to 

calculate  r e s e r v e s  for a t rad i t iona l  p r o d u c t .  So, the  s u g g e s t i o n  was 

that  p e r h a p s  the  1980 CSO does not need  to be c h a n g e d .  Note tha t  

the Society of Ac tua r i e s  has  a s epa ra t e  committee do ing  f u r t h e r  

analys is  as to the  impact of AIDS on life i n s u r a n c e  company so lvency .  

They  have  basical ly  t aken  o v e r  from the  C-2 Risk t a sk  Force  on tha t .  

The second i ssue  involves  g roup  A&H. The C-2 Risk Task  Force has  

p r o d u c e d  an i n t e rna l  d i scuss ion  p a p e r  on th i s .  Daniel J.  McCar thy ,  
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who was chairman of the C-2 Risk Task Force, reported on it briefly 

at the New York Society of Actuaries meeting. The paper is still not 

finalized. 

The Task Force is looking at surplus needs, but perhaps some of the 

techniques could be applied to reserves. The process that they are 

taking, first of all, involves breaking the group A&H business into 

different categories that might be expected to have similar experience, 

such as different kinds of coverage, LTD versus medical, different 

kinds of contracts, different experience arrangements, different 

marketing and different dividend margins. 

Next, the Task Force is looking at the current margins that are 

anticipated in each category and performing an evaluation of the ways 

that bad experience might get into the future. That means that the 

Task Force is looking at where they are in the product cycle, since 

group A&H tends to run in cycles similar to property and casualty. 

They are considering where they are in the cycle, how bad they 

expect the next bad part of the cycle to get and looking at 

antiselection, and perhaps expense shortfalls. 

T h e n ,  t h e  T a s k  F o r c e  looks  at  t h e  p o t e n t i a l  t h a t  t h e  i n s u r a n c e  

c o m p a n y  wou ld  h a v e  to r e c o v e r  f rom t h e  low p o i n t  in  t h e  c y c l e ,  a n d  

t h a t  i n v o l v e s  l o o k i n g  at  t h e  lag, t ime t h a t  t h e  c o m p a n y  migh t  h a v e  to 

r e s p o n d ,  p l u s  i t s  ab i l i t y  to  r e s p o n d .  How m u c h  ab i l i t y  will t h e  

c o m p a n y  h a v e  to r e c o u p  p a s t  l o s s e s ?  F i n a l l y ,  t h e y  look at  t h e  
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minimum amount of su rp lus  that  the  company will need  to have  at the  

worst point  in the  fu tu re  cycle (because  an i n s u r a n c e  company needs  a 

certain amount of su rp lus  to exist  at any point in t ime) .  You d iscount  

all that  back to the  valuat ion da te ,  and you can get  a r e q u i r e d  

surplus  or a t a rge t  su rp lus  for the  c u r r e n t  point  in time. 

Mr. M c C a r t h y a l s o  said that  the  Task Force is looking at an a l te rna t ive  

to this  par t i cu la r  analysis  that  would involve  the  addi t ional  cons t ra in t  
P 

of looking at l iqu id i ty  to make sure  that  t hey  have  the  cash flows 

needed  at the  worst  point  in cycle.  In o the r  words ,  i f  the  company 

has a lot of asse t s  t ied up in b r icks  and mortar  and can ' t  pay it out 

in claims, t ha t ' s  ano the r  cons idera t ion .  

COMBINATION OF RISKS TASK FORCE (CORTF) 

Let's move on to the  nex t  topic,  combination of r i sks .  The  

Combination of Risks Task Force of the  Committee on Valuation and 

Related Problems has been  v e r y  act ive d u r i n g  the  past  few y e a r s ,  

a l though most of the i r  work did not specif ical ly a d d r e s s  combination of 

r i sks .  They  began  the i r  work in mid-1983, and ,  consequen t ly ,  t he i r  

ear ly work was deve lop ing  the  methodology for ana lyz ing  C-1, C-2 and 

C-3 Risks - -  namely,  cash flow projec t ions  and calculation of cash flow 

surp lus .  

The CORTF i s sued  i ts  final r epor t  on March 31, 1987. The repor t  

consis ts  of a ser ies  of pape r s ,  most of which had  been  p r e s e n t e d  on in 
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various Society of Actuaries meetings. Two of these papers 

specifically address combination of risks. One is "Mathematical 

Concepts Underlying C-l, C-2 and C-3 Risks and Their Combinations" 

by Mr. Cody. Most of this material is included in Section 4 of 

Chapter VI of the Valuation Actuary Handbook. The other paper is 

b y  L inda  C r o u t  Din ius  and  g i v e s  some ca sh  flow a n a l y s i s  of 

comb i na t i ons  of C-2 and  C-3 R i s k s .  A p r e s e n t a t i o n  of t h e s e  r e s u l t s  

was  made ' by  James  A. G e y e r  at t h e  1985 New O r l e a n s  Soc ie ty  of 

A c t u a r i e s  m e e t i n g ,  a n d  can  be  f o u n d  in p a g e s  1801-1813 of t h e  1985 

R e c o r d .  

In h i s  p a p e r ,  Mr. Cody  t a k e s  h i s  ma themat i ca l  t h e o r y  a n d  comes up 

wi th  a s impl i f ied  p r o p o s a l .  He re  is t h e  fo rmula .  

S = Required Surplus for "n" 
n 

r 2 = Correlation Coefficient 

S1+22 = Si2 + $22 + ( 2 ) ( r ) ( S 1 ) ( $ 2 )  

His simplified formula basically says that if we have Risk 1 and Risk 

2, then the square of the required surplus for the combination of the 

risks is equal to the square of the required surplus for each separate 

risk plus two times the correction coefficient times the surplus 

required for each risk. 

What does  Mr. Cody  mean b y  the  " c o r r e l a t i o n  coe f f i c i en t ? "  Maybe an 

example  would  make t ha t  a l i t t le  more c l e a r :  The  C-2 d i s ab i l i t y  
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r isk - -  tha t  is ,  the  r i sk  tha t  d isabi l i ty  claims may be h i g h e r  t han  what 

you ant ic ipa ted  - -  might have  a fa i r ly  h igh  cor re la t ion  with the  C-1 

Risk, maybe even  close to 1, because  if  the  economy d e t e r i o r a t e s ,  

you ' re  going to have  a lot of de fau l t s ,  and  at the  same time y o u ' r e  

going to have  a lot of disabi l i ty  claims. The C- I  and  C-3 Risks have  

a cor re la t ion  coeff icient  somewhere  be tween  0 and I .  Mr. Cody 

sugges t s  one-~half. If you have  a grea t  deal of f luc tua t ion  in i n t e r e s t  

r a tes ,  the  assumpt ion is tha t  the  economy has some s t r a n g e  t h ings  

going on,  and that  might give you a fair  amount of de fau l t s .  Final ly ,  

the mortal i ty  r i sk  and the  C-3 Risk might be cons ide r ed  to have  a 

corre la t ion  coeff icient  of 0. 

There  are  some u n d e r l y i n g  assumpt ions  

made before  this  simplified mathematical  

The f i rs t  is tha t  r i sks  are  add i t i ve .  

each of the  two r i sks  h a p p e n s  is the  

tha t  are  

formula is 

The r e q u i r e d  

same as the  

r e q u i r e d  to be 

a p p r o p r i a t e .  

s u r p l u s  i f  

sum of the  

r e q u i r e d  su rp lu s  for  each r i sk .  An example in which tha t  is not  so 

is: Cons ider  a r e q u i r e d  s u r p l u s  n e e d e d  for  the  C-2 Risk tha t  

mortal i ty is going to get worse in the  f u t u r e ,  p lus  ano the r  r e q u i r e d  

su rp lu s  needed  for the  C-3 i n t e r e s t  ra te  f luc tua t ion  r i sk .  If you 

combine those  two r i sks  and you have  both  f l uc tua t i ng  i n t e r e s t  r a t e s  

and h i g h e r  mortal i ty ,  it  may happen  tha t  because  of the  i n t e r e s t  

f luc tua t ion  you have  excess  l apses ,  and the  e x t r a  mortal i ty  may not  be 

as bad because  of less  bus ines s  in force .  On the  o the r  h a n d ,  due  to 

an t i se lec t ion  on lapse ,  mortal i ty  may be worse .  So, t ha t ' s  a s i tua t ion  

in which the  su rp lu s  n e e d e d  for bo th  r i sks  h a p p e n i n g  at the  same time 
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cou ld  be  h i g h e r  or  l e s s  t h a n  t h e  sum of  t he  two s u r p l u s e s ,  c a l c u l a t e d  

s e p a r a t e l y .  

T h e  o t h e r  u n d e r l y i n g  a s s u m p t i o n  is t h a t  of  a normal  p r o b a b i l i t y  

d i s t r i b u t i o n .  We've t a l k e d  a l i t t le  bi t  abou t  the  d i s t r i b u t i o n  

of  t he  C-3 R i sk ,  and  t h a t  some add i t i ona l  r e s e a r c h  as to jus t  what  t ha t  

d i s t r i b u t i o n  , i s  n e e d s  to be d o n e ,  p a r t i c u l a r l y  in t he  ta i l s .  T h e  

d i s t r i b u t i p n  fo r  e x c e s s  m o r t a l i t y  has  b e e n  shown  not  to be no rma l ly  

d i s t r i b u t e d .  H o w e v e r ,  Mr. C o d y  makes  a va l id  po in t  t h a t  t h e  fo rmulas  

c o n t a i n  an u n k n o w n  leve l  of e r r o r ,  b u t  t h a t ' s  p r e s u m e d  not  to be 

mate r i a l  r e l a t i v e  to t he  e r r o r s  of e s t ima t ion  in i n p u t  to t he  models .  

T h a t ' s  s o m e t h i n g  we a lways  n e e d  to k e e p  in mind.  We've p u t  in 

c e r t a i n  a s s u m p t i o n s  to o u r  model .  We pu t  in a l apse  f u n c t i o n  t h a t  

s a y s  i f  t h e  i n t e r e s t  r a t e s  go u p ,  w e ' r e  go ing  to ge t  c e r t a i n  e x c e s s  

l a p s e s .  T h e r e ' s  a lot of  s u b j e c t i v i t y  in t hose  a s s u m p t i o n s .  So, i f  

t h a t ' s  a v e r y  v a g u e  a s s u m p t i o n ,  p e r h a p s  we s h o u l d n ' t  qu ibb le  too 

much  abou t  t he  a b s o l u t e  p r e c i s i o n  of  t h e s e  combina t ion  of  r i s k s  

f o r m u l a s .  

In the 1985 Record, there were some cash flow analyses performed on 

a combination of C-2 Risk and C-3 Risk for a single premium life 

policy. In the writeup they admit or assert that the probability 

distribution of the C-3 risk results was not normally distributed. 

They used a student's T distribution for excess mortality. They ran 

their model, and calculated the required surplus to cover 95% of future 

scenarios. When they did each risk separately they came up with the 
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C-2 Risk requiring surplus equal to .6% of the initial reserves, and 

the C-3 Risk requiring 0% surplus. When they simply summed the two 

amounts they came up with .6%. When they applied Mr. Cody's 

formula, they also came up with .6%. However, when they combined 

the two r i sks  in the i r  model t h e y  ac tua l ly  came up with 1.2%. 

sum, which you  would expec t  to be c o n s e r v a t i v e ,  and  Mr. 

formula both  u n d e r s t a t e d  the  r e q u i r e d  s u r p l u s .  

So, the  

Cody ' s  

There  were  two reasons  g iven  for  th i s .  One,  which I guess  should  be 

p r e t t y  e v i d e n t ,  was the fact tha t  the  p r o d u c t  had  ce r t a in  marg ins  in it 

such tha t  the expec t ed  p rof i t s  of the  p r o d u c t  were  pos i t ive .  When 

they  t e s t e d  each r i sk  s e p a r a t e l y ,  t h e y  were  c o u n t i n g  those  marg ins  for  

each r i sk .  When t h e y  combined the  r i s k s ,  those  marg ins  were  only  

available to cover  one or  the  o t h e r .  T h e y ' r e  not avai lable  to c o v e r  

both .  So tha t ' s  why t h e y  got a h i g h e r  r e q u i r e d  s u r p l u s  when t h e y  

combined the  r i sks .  The second  r eason  was the  fact tha t  the  

p robabi l i ty  d i s t r ibu t ion  was not  normal .  

When t hey  t r i ed  to cover  99% of s cena r io s ,  t h e y  found  tha t  the  C-2 

Risk had  a s u r p l u s  r e q u i r e m e n t  of 2.2% of r e s e r v e s ,  and the  C-3 had  

a r equ i r emen t  of 3.0% of r e s e r v e s .  So, when t h e y  sum the  two you  

get 5.2%. Mr. Cody ' s  formula gave  a r e su l t  of 3.7%. The actual  

resu l t  was 4.6% - -  tha t  i s ,  h i g h e r  t han  what  the  formula p r o v i d e s .  

Most of the d i f f e rence  was a t t r i bu t ab l e  p r o b a b l y  to the  fact tha t  the  

resu l t s  were not normally d i s t r i b u t e d .  
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I believe that further research into combination of risks is 

probably going to be dependent upon additional knowledge being 

obtained about the C-3 Risk, since we seem to have fairly good 

knowledge about the C-2 Risk, at least with regards to mortality. 

MEASURING C-1 RISK 

MR. GREGORY D. JACOBS: I'd like to make a few comments about 

t ,  

current practices and current research vrlth respect to measuring C-1 

Risk, the risk of default. 

T h e  f i r s t  t y p e  o f  c u r r e n t  p r a c t i c e  I 'm a w a r e  o f  is  to  i g n o r e  t h e  

C - 1  R i s k .  You  m i g h t  l a u g h  a l i t t l e  b i t ,  b u t  I h a v e  a f e e l i n g  

t h a t  mos t  o f  u s  i g n o r e  t h i s  r i s k  w h e n  we p r i c e  p r o d u c t s  o r  

e s t a b l i s h  r e s e r v e s .  We d o n ' t  do  m u c h  wi th  t h e  C-1  R i s k .  

P r o b a b l y  t h e  r e a s o n  w h y  we d o n ' t  is  b e c a u s e  o f  t h e  M a n d a t o r y  

S e c u r i t i e s  V a l u a t i o n  R e s e r v e  ( M S V R ) .  

We p r o b a b l y  a s s u m e  t h a t  t h e  MSVR is  s u f f i c i e n t  to  c o v e r  t h i s  r i s k .  I 

j u s t  d o n ' t  t h i n k  t h a t  t h a t ' s  a v a l i d  a s s u m p t i o n  a n y m o r e .  T h e  main  

p u r p o s e  t h e  MSVR s e r v e s  r i g h t  now is  s i m p l y  a s  a n e t  w o r t h  o r  a 

s t a t u t o r y  s u r p l u s  s t a b i l i z i n g  a c c o u n t .  

F i r s t ,  some  of  t h e  p r o b l e m s  w i t h  MSVR a r e  t h a t  i t  i s  b a s e d  on  a s e t  

f o r m u l a .  I t ' s  t h e  same  f o r  all c o m p a n i e s .  It  d o e s n ' t  m e a s u r e  at  all  

w h a t  e a c h  c o m p a n y  d o e s  in  t h e i r  c r e d i t  a n a l y s e s .  It  d o e s n ' t  m e a s u r e  
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the d ive r s i f i ca t ions  of t h e i r  a s se t s .  

Second,  t h e r e  is also a good possibi l i ty  tha t  it  will move in the  wrong  

d i rec t ion  g iven the  r i sk  s i tuat ion you have  jus t  u n d e r t a k e n .  For 

example,  look at the  s i tuat ion in which capi ta l  gains  or  losses  r u n  

d i rec t ly  t h r o u g h  MSVR before  they  hit  y o u r  s u r p l u s  accoun t .  You can 

~et out  of a r i sk  inves tmen t  by sel l ing i t  and t a k i n g  a capital  gain.  

Your r i sk  prof i le  went  down,  bu t  y o u r  MSVR went  up .  So you r  MSVR 

moved the  wrong  way for the  wrong  r ea son .  

T h i r d ,  a n o t h e r  problem with MSVR is t h e r e  is no component  for  

mor tgages  no r  for  real  e s t a t e ,  and those  are  heavi ly  i n v e s t e d  asse t s  in 

at least  the  Uni ted S ta tes .  Final ly,  the  MSVR bui lds  up g radua l ly  

over  t ime. R e s e r v e s  are  genera l ly  r e q u i r e d  at the  time a r i sk  is 

t aken .  You gene ra l l y  don ' t  have  the  l u x u r y  of g radua l ly  se t t i ng  a 

r e s e r v e  up ove r  time. One final comment about  the  MSVR, changes  in 

the MSVR are  r e f l e c t ed  "below the  l i ne , "  so you  don ' t  have  a prof i t  

impact due  to c h a n g e s  in y o u r  MSVR accoun t .  Whereas,  if you do 

something  to y o u r  r e s e r v e ,  it has a def in i te  prof i t  impact .  A v e r y  good 

T r ansac t i ons  Discuss ion  in Vol. 38 was wr i t t en  by B a r r y  Paul on this  

subjec t  tha t  I would advise  you to r e a d .  The d i scuss ion  is of R icha rd  

Sega ' s  a r t i c l e ,  "A Pract ical  C - I . "  

Ano the r  common p rac t i ce  in deal ing with the  C-1 Risk is r e f l ec t ed  

in th is  case  s t u d y .  That  is the defau l t  ho ldback  from i n t e r e s t  

e a r n i n g s .  We used  a 5 basis  point  ho ldback  for  inves tmen t  g rade  
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bonds and a 150 basis point holdback on junk bonds or below 

investment grade bonds. This holdback is basically treated as an 

expense. It is removed f rom the cash flow and presumably is 

deposited into some sort of a C-1 fund. This C-1 fund is the 

reserve that you have for defaults. 

A n o t h e r  a p p r o a c h  is t h e  u s e  of  a d e f a u l t  r a t e  fo rmula .  Th i s  is 

more  in  t h e  a r e a  of  r e s e a r c h  t h a n  c u r r e n t  p r a c t i c e .  His tor ica l  

de fau l t "  r a t e s  fo r  c e r t a i n  a s s e t  t y p e s  can  be  s t u d i e s  and  r e l a t e d  

to  d i f f e r e n t  t y p e s  of  economic  f a c t o r s .  T h r o u g h  r e g r e s s i o n  

a n a l y s i s ,  a d e f a u l t  r a t e  fo rmula  can  be  d e v e l o p e d  and  u s e d  in a 

c a s h  flow p r o j e c t i o n .  

A f inal  a p p r o a c h  t h a t  h a s  b e e n  w o r k e d  on b y  Mr. B u f f  and  his  

COVARA Commit tee  is what  I ' ll  call C-1 Monte Car lo  Model ing .  Us ing  

c a s h  flow a n a l y s i s  t e c h n i q u e s  a n d  Monte Car lo  r andom t r i a l s  of  d e f a u l t  

r a t e s  ( u n d e r  a leve l  i n t e r e s t  r a t e  e n v i r o n m e n t  to look so le ly  at t he  C-1 

R i s k ) ,  c a s h  flow p r o j e c t i o n s  wi th  v a r i a t i o n s  in d e f a u l t  r a t e s  can be 

u s e d  to q u a n t i f y  t he  C-1 Risk  r e s e r v e .  

Finally, another area where we can get some help in evaluation 

C-1 Risks is through the credit analysis techniques f r o m  the 

investment profession. 

One final editorial comment. The C-1 Risk hasn't been a major 

problem, except for those of us that lived through the 1930s. 
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H o w e v e r ,  my i n v e s t m e n t  f r i e n d s  h a v e  c o n s i s t e n t l y  w a r n e d  me a b o u t  t h e  

d e f a u l t  r i s k .  T h e y  seem to t h i n k  i t ' s  t h e  b i g g e s t  r i s k  t h a t  we a r e  

f a c i n g  in t h e  i n s u r a n c e  i n d u s t r y ,  w i th  t h e  p o s s i b l e  e x c e p t i o n  o f  AIDS.  

T h e i r  r e a s o n  is  t h a t  t h e  l as t  f ive  o r  so y e a r s  h a v e  b e e n  u n p r e c e d e n t e d  

as f a r  as  economic  g r o w t h  in  t h e  U n i t e d  S t a t e s .  With all t h e  l e v e r a g e d  

b u y o u t s  a n d  wi th  all t h e  n e w l y  i s s u e d  b e l o w - i n v e s t m e n t - g r a d e  

s e c u r i t i e s  t h a t  a re  in  t h e  m a r k e t ,  we h a v e  no  h i s t o r i c a l  p e r s p e c t i v e  o f  

t he  d e f a u l t  r i s k  on  t h a t  t y p e  o f  i s s u e .  I f  t h e  economic  g r o w t h  s lows  
p 

down  o r  s t o p s ,  t h e  f e e l i n g  is t h a t  a lot  o f  t h e s e  i s s u e s  will n o t  b e  ab le  

to p a y  t h e i r  d e b t .  T h e  a r e a  o f  C-1 R i s k  a n a l y s i s  a n d  q u a n t i f i c a t i o n  is  

an  i m p o r t a n t  one  t h a t  w a r r a n t s  some good  r e s e a r c h .  

SMALL COMPANY APPROXIMATIONS 

~ R .  DOUGLAS C.  DOLl,:  When we f i r s t  p u t  t h i s  on  t h e  a g e n d a  i t  was  

o u r  h o p e  t h a t  we w ou ld  a c t u a l l y  be  ab le  to  g i v e  some t e c h n i q u e s  t h a t  

small  c o m p a n i e s  cou ld  u s e  to  a l l ev i a t e  some of  t h e  c o m p l e x i t i e s  o f  c a s h  

flow D r o i e c t i o n s .  I g u e s s  t h a t ' s  g o i n g  to r e q u i r e  a more  ab le  g r o u p  

t h a n  t h i s  groul3 .  T h e  Small C o m p a n y  T a s k  F o r c e  o f  t h e  NAIC 

A d v i s o r y  Commi t t ee  a lso  was u n a b l e  to  come u p  wi th  a r e c o m m e n d e d  se t  

o f  v a l u a t i o n  a p p r o a c h e s  t h a t  m i g h t  a p p l y  o n l y  to small  c o m p a n i e s .  I 

g u e s s  t h e  k e y  p o i n t  h e r e  is  t h a t  r e a l l y  t h e r e ' s  no  s p e c i a l  r e a s o n  w h y  a 

small  c o m p a n y  is g o i n g  to h a v e  a n y  l e s s  r i s k  t h a n  a l a r g e  c o m p a n y  

f rom t h e s e  v a r i o u s  C-1 ,  C -2 ,  C-3  R i s k s  t h a t  we a r e  t a l k i n g  a b o u t .  
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SMALL COMPANY TASK FORCE RECOMMENDATION 

What did the Small Company Task Force recommend? They 

recommended that the new valuation law be constructed so that a 

company, large or small, would not be subject to doing the elaborate 

projections that we've been talking about. So the Task Force 

envisioned a two-level reserve basis with a standard reserve basis that 

does not involve such projections, but a smaller minimum reserve basis 

if the company could do the appropriate projection to justify those 

reserves. They say further that, in the case of contracts which are 

interest sensitive, the reserve basis be set at a level such that such 

business would only be affordable to a company if it was insignificant. 

So, they recognize the fact that these risks do exist, and you have to 

deal with them. You can't just ignore them. Maybe, for political 

reasons, something will be done for small companies, but from an 

actuarial point of view there wasn't much that could be done. 

What we thought we might do is perhaps we could each give a few 

comments as to what small companies could do. Perhaps these 

could also be done for large companies as well. I had a very 

short list. One is if you want to simplify things, you just use 

a l e s s  e l a b o r a t e  l iabi l i ty  model ,  e s p e c i a l l y  for  n o n - i n t e r e s t  

s e n s i t i v e  l ines  of b u s i n e s s .  T h a t  would be  one way of 

s i m p l i f y i n g  t h i n g s .  A n o t h e r  way to s impl i fy  t h i n g s  is to u se  

" s t a n d a r d  a s s u m p t i o n s . "  For  a v e r y  small c o m p a n y  i n t e r n a l  e x p e r i e n c e  

might  no t  be c o n s i d e r e d  r e l i a b l e .  So, y o u ' r e  not  
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going to go t h r o u g h  the  e x p e n s e  of t r y i n g  to do a p a r t i c u l a r  

s t udy .  I wrote Mr. Dieke a note and said tha t  s t a n d a r d  assumpt ions  

are  easy  for  consu l t an t s  to p r o v i d e ,  and he d idn ' t  say  I cou ldn ' t  say  

that  h e r e .  So, now i t ' s  said.  R e g a r d i n g  asse t  p ro j ec t ions ,  in many 

cases asse t  p ro jec t ions  a re  p robab ly  eas i e r  to do ser ia tum r a t h e r  t han  

modeling,  maybe even  more so for  a small company.  So, I don ' t  t h ink  

t he r e ' s  any  s implifying tha t  you can do on the asse t  p ro jec t ion .  

Another  "simplifying method tha t  can be done is to limit the  

number  of s cena r ios .  We'll p robab ly  see the  small companies  

looking at the r e s e a r c h  be ing  done by  l a rge  companies r e g a r d i n g  

which scenar ios  a re  a p p r o p r i a t e .  I doubt  tha t  small companies 

will do t h o u s a n d s  of s cena r io s .  T h e y  jus t  can ' t  a f fo rd  to do 

tha t .  But  some of the  b ig  companies may do tha t  and  r e p o r t  on 

the i r  r e s u l t s .  

For a small company it  p robab ly  is more a p p r o p r i a t e  to b u y  r a t h e r  

than bui ld  a pro jec t ion  p rog ram.  A la rge  company has  the  l u x u r y  

of be ing  able to bui ld  a pro jec t ion  p rogram tha t  can inc lude  all 

the  special  "bel ls  and  whis t les"  tha t  might be un ique  to tha t  

company.  A small company p e r h a p s  might have  such  un ique  

f e a t u r e s ,  too, bu t  might be  able to f ind some ways to work with 

an ex i s t i ng  p rogram and  force tha t  in .  

So, the  major point  is t h e r e ' s  no magic approximate  formula for  

small companies ,  at least  none tha t  we were  able to come up with.  
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APPENDIX C 

ACTUARIAL STATEMENT OF OPINION 

CASE STUDY LIFE INSURANCE 

I, Doug A. Greg, M.A.A.A., F.S.A., Vice President and Actuary, am 

an officer of the Case  Study Li fe  Insurance Company and was 

appointed by the Board of Directors of Case Study Life as stated in 

the copy of the Board resolution dated September 14, 1986 submitted 

with  t h e .  l e t t e r  to  t h e  C h i e f ,  A c t u a r i a l  V a l u a t i o n  B u r e a u  d a t e d  

S e p t e m b e r  20, 1986. I am fami l ia r  w i th  c u r r e n t  v a l u a t i o n  laws a n d  

p r o c e d u r e s .  

I h a v e  e x a m i n e d  t h e  a c t u a r i a l  a s s u m p t i o n s  and  a c t u a r i a l  m e t h o d s  u s e d  

in  d e t e r m i n i n g  po l i cy  r e s e r v e s  a n d  r e l a t e d  a c t u a r i a l  i t e m s  l i s t e d  be low,  

as  c o n t a i n e d  in t h e  A n n u a l  S t a t e m e n t  o f  Case  S t u d y  Li fe ,  p r e p a r e d  fo r  

f i l i ng  wi th  S t a t e  r e g u l a t o r y  o f f i c i a l s ,  as  o f  D e c e m b e r  31, 1986. 

A m o u n t  of  
R e s e r v e s  

A n n u a l  S t a t e m e n t  
L o c a t i o n  

Single Premium Deferred Annuities 

Supplementary Contracts Including 
Life Contingency 

$643,059,363 Exhibit 8B, Line 8 

$5,000,000" Exhibit 8E, Line 20 

Supplementary Contracts Not Including $3,000,000* Exhibit 8c, Line 25 
Life Contingency 

*Note: For supplementary contracts extensive testing was not done 
and the statutory reserves established were  105% of the 
otherwise minimum reserves that were used. 
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I have considered the provisions of the Company's in force contracts, 

the applicable experience rating plans or dividend distribution policies, 

and the related administrative expenses for the product categories 

stated above. I have considered any reinsurance agreements 

pertaining to the contracts, the dividend experience rating plan or 

interest crediting philosophy, the characteristics of the Company's 

assets, and the investment policy as they might affect future insurance 

and investment cash flows under the contracts and invested assets. 

My examination included such tests and calculations as I considered 

necessary to form the opinion stated below. 

The unit expenses in the cash f low tests were based on a 

"going-concern basis" for contracts in force on the valuation date, with 

reasonable margins for adverse deviations, for various paths of future 

interest rates. Where appropriate, new considerations on lives covered 

at the valuation date were considered, but no new lives were covered. 

Where appropriate, insurance and investment cash flows were varied 

with changes in the level of prevailing interest rates. The assets and 

reserves are consistent with Annual Statement data. I caused the 

investment cash flows to be varied with the insurance cash flow and 

with the various projected interest scenarios. 

In other 

actuarial 

actuarial 

respects, my examination included such review of the 

assumptions and methods as well as such tests of the 

calculations as I considered necessary under the 

circumstances . 
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In m a k i n g  my e x a m i n a t i o n ,  I h a v e  r e l i ed  upon  l i s t i n g s  and  s u m m a r i e s  

of  c o n t r a c t s  in f o r c e  and  o t h e r  a s s o c i a t e d  d a t a  p r e p a r e d  by  Ad.  

M. S t r a t e ,  Vice P r e s i d e n t ,  a n d  We. R. Ker ,  A c t u a r y .  In a d d i t i o n ,  I 

h a v e  r e l i e d  u p o n  l i s t i n g s  and  s u m m a r i e s  of c u r r e n t  a s s e t s  and  o t h e r  

a s s o c i a t e d  da ta  p r e p a r e d  by  M e s s r s .  S t r a t e  a n d  Ker .  I h a v e  

p e r f o r m e d  no v e r i f i c a t i o n  as to the  a c c u r a c y  of  t h e s e  d a t a ,  bu t  have  

r e v i e w e d  t h e  r e s u l t s  fo r  r e a s o n a b l e n e s s .  

I have ~'elied on the stated investment policy of the Company as 

provided by Per. N. Charge, Senior  Vice  President, Corporate 

Investments. 

In my op in ion ,  t he  c o n t r a c t  r e s e r v e s  a n d  o t h e r  a c t u a r i a l  i t ems  

r e s u l t i n g  f rom t h e  p r o d u c t s  i d e n t i f i e d  above :  

( i)  are computed in accordance w i th  consistently applied, 

commonly accepted actuarial standards, and are fairly stated, 

in accordance with sound actuariaI principles. 

(ii) a re  b a s e d  on a c t u a r i a l  a s s u m p t i o n s  which  p r o d u c e  r e s e r v e s  

at l eas t  as g r e a t  as t h o s e  ca l led  fo r  in a n y  c o n t r a c t  

p r o v i s i o n  as to r e s e r v e  bas i s  and  m e t h o d ,  a n d  a r e  in 

a c c o r d a n c e  with  all o t h e r  c o n t r a c t  p r o v i s i o n s ;  

(iii) meet  the requirements of the Insurance law of New York; 
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(iv) are computed on the basis of assumptions consistent with 

those used in computing the corresponding items in the 

Annual Statement of the preceding year-end; 

(v) along with the assets  held by the Company in support  of 

such reserves ,  make good and sufficient provision,  according 

to presen t ly  accepte d actuarial  s tandards  of pract ices ,  for 

the 'projected cash flows including those requi red  by the 

contractual  obligations and related expenses of the Company. 

This opinion is updated annually as required by s ta tu te .  The impact 

of events  unanticipated in the project ions,  and occurr ing  subsequent  

to the "as of" date of this  opinion, is beyond the scope of this  

opinion. However, events  occurr ing between the "as of" date and the 

date the report  was completed have been reviewed for materiali ty.  Any 

event materially impacting upon the opinion has been noted. The cash 

flow portion of this opinion should be viewed recognizing that  the 

Company's future experience cannot follow all the assumptions used in 

the cash flow projections.  

Doug A. Greg 

Vice President  and Actuary  

February 15, 1987 
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ACTUARIAL MEMORANDUM 

Supporting the 

ACTUARIAL OPINION 

P u r s u a n t  to Section. 4217 of  t he  

New York  S t a t e  Va lua t ion  Law 

Case Study Life Insurance Company 

Valuation Date: December 31, 1986 
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products  Tes ted  

For SPRDA's ex t ens ive  t e s t i ng  was done .  Because  of the  small size of 

the supp lementa ry  contrac t  r e s e r v e s ,  i t  was de te rmined  that  t e s t i n g  

would not be done this  yea r  and ins t ead  addi t ional  r e s e r v e s  equa l ing  

5% of the  o therwise  minimum r e s e r v e s  were set  up in the  Annual  

Statement~. 

I. Rese rves  and Produc ts  

A. Product  Descr ip t ion:  

1. Defe r r ed  Annui t ies  

The Single Payment Ret i rement  Defe r red  Annui ty  

(SPRDA) is d e s i g n e d  for the  non-qua l i f i ed  market .  

This  p roduc t  gua ran t ee s  a modest  i n t e r e s t  ra te  d u r i n g  

the accumulation phase  ( i . e . ,  4%). I n t e r e s t  c r ed i t ed  to 

these  con t rac t s  accumulate on a tax d e f e r r e d  bas is .  

Above the  modest  g u a r a n t e e d  ra tes ,  t hese  p roduc t s  pay 

c u r r e n t  i n t e r e s t  r a t e s .  T h r o u g h o u t  the  y e a r  the  

inves tment  climate is rev iewed and ,  as wa r r an t ed ,  new 

ra tes  are dec la red .  
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These products do not permit future considerations. 

The minimum contract size is $10,0000. 

T h e s e  c o n t a c t s  p r o v i d e  a l eve l  p a y o u t  o f  t h e  g u a r a n t e e d  

b e n e f i t s .  T h e s e  c o n t r a c t s  a r e  p a r t i c i p a t i n g ,  h o w e v e r ,  

we do no t  a n t i c i p a t e  t h a t  a n y  d i v i d e n d s  will b e  p a y a b l e .  

T h e r e  is a c h a r g e  f o r  e a r l y  s u r r e n d e r ,  r a n g i n g  f rom 7% 

.in t h e  f i r s t  c o n t r a c t  y e a r ,  a n d  g r a d i n g  d o w n  to  z e r o  

a f t e r  7 y e a r s .  

B.  S o u r c e s  o f  L iab i l i ty  In  F o r c e  

T h e  d a t a  f o r  t h e  d e f e r r e d  a n n u i t i e s  a n d  s u p p l e m e n t a r y  

c o n t r a c t  l i ab i l i t y  in  f o r c e  comes  f rom t h e  c u r r e n t  

a d m i n i s t r a t i v e  file a p p r o p r i a t e l y  a d j u s t e d  to  b e  c o n s i s t e n t  

wi th  t h e  a n n u a l  s t a t e m e n t  d a t a .  T h e  d a t a  i n c l u d e s  s u c h  

i t e m s  a s :  n u m b e r  of  c o n t r a c t s ,  a c c u m u l a t i o n  v a l u e ,  i s s u e  

y e a r ,  m a t u r i t y  y e a r  a n d  a m o u n t  of  a n n u a l  i n c o m e  b e n e f i t .  

We've relied on Mr. Ad. M. Strate for the accuracy of the 

in force data on the deferred annuity and Supplementary 

Contract Administrative files. 

To the best of our knowledge no binding commitments exist 

as of the valuation date. 
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II A s s e t s  

A. Asset  Descr ip t ion  

Genera l ly ,  it is o u r  pol icy to acqu i re  a s se t s  tha t  are 

cons i s ten t  with the  a n n u i t y  p roduc t  sold.  Essen t ia l ly ,  all 

a s se t s  c u r r e n t l y  a c q u i r e d  for  the p r o d u c t s  i nc luded  in this  

memorandum are  done with r e g a r d  to a p p r o p r i a t e  l iabi l i ty 

matching.  

Asse ts  held in s u p p o r t  of the  r e s e r v e s  i nc luded  in this  

memorandum consis t  p r imar i ly  of h igh  qua l i ty  b o n d s ,  a g e n c y  

m o r t g a g e - b a c k e d  pass  t h r o u g h  s ecu r i t i e s ,  and o t h e r  l iquid  

a s se t s .  I nves tmen t s  b a c k i n g  these  p r o d u c t s  are  he ld  in 

d i r ec t ed  asse t  pools and as inves tmen t  per iod  a s se t s .  All 

a sse t s  inc luded  a re  of i nves tmen t  qua l i ty ,  and none are  more 

than  3 months in defau l t .  A list  of asse t s  is a t t a ched .  

B. Source  of the  Asset  In Force Data 

The asset  in force p r imar i ly  comes from the admin i s t ra t ive  

sys tems tha t  s u p p o r t  company ' s  a c c o u n t i n g  r e c o r d s .  The 

t ype  of data  u sed  to de te rmine  the cash flow of a s se t s  

inc lude  such  items as:  book va lue ,  market  va lue ,  pa r  

amount ,  coupon r a t e ,  coupon pay da tes ,  y ie ld  r a t e ,  ma tur i ty  

da te ,  call date  and call p r i ce .  
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we nave relied on Mr. Per N. Charge of the Investment 

Department for the accuracy of the asset data. The value of 

the assets are equal to the value of the reserves. A list of 

the assets are included in Appendix B. 

Investment Income is allocated in manner consistent with the 

basis filed and approved by New York State; however, it is 

understood that all of the assets support all of the 

liabilities. 

C. M e e t i n g s  wi th  I n v e s t m e n t  D e p a r t m e n t  

P e r  N. C h a r g e ,  C h i e f  O f f i c e r  o f  t h e  I n v e s t m e n t  D e p a r t m e n t ,  

is  fo rma l ly  in  c h a r g e  o f  all i n v e s t m e n t  d a t a  a n d  po l i c i e s .  

H o w e v e r ,  m e e t i n g s  a r e  h e l d  at  l e a s t  b i - w e e k l y  wi th  t h e  

a c t u a r i e s  a n d  i n v e s t m e n t  p e o p l e  to  d i s c u s s  c u r r e n t  

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

III. Methods Used to Project Cash Flows 

A. G e n e r a l  M a t t e r s  

T h e  i n s u r a n c e  a n d  i n v e s t m e n t  c a s h  f lows were  p r o j e c t e d  on 

an  a n n u a l  b a s i s  u n d e r  t h e  a s s u m e d  i n t e r e s t  r a t e  s c e n a r i o s .  

P r o j e c t i o n s  e x t e n d  o v e r  a p e r i o d  of  20 y e a r s .  
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The cash flow pro jec t ions  were  u sed  as i npu t  into a model 

which ,  for each y e a r ,  ne t s  the  c u r r e n t  y e a r  asse t  and  

l iabil i ty cash flows. Any ne t  asse t  cash  flow is t hen  u sed  

for  r e inves tmen t .  Both admin i s t r a t ive  e x p e n s e s  and federa l  

tax l iabili ty have  been  c o n s i d e r e d  in t he se  p ro jec t ions .  

B. I n s u r a n c e  Cash Flow 

In p ro jec t ing  the  i n s u r a n c e  cash  f lows,  we 've  t aken  into  

cons ide ra t ion  all of the  i tems p r e v i o u s l y  d e s c r i b e d  above in 

the  Produc t  Descr ip t ion  Sect ion (Sec t ion  I . A . ) .  In add i t ion ,  

we 've  cons ide red  the  following i tems:  

. Two i n t e r e s t  c r e d i t i n g  phi losophies  on d e f e r r e d  annu i t i e s  

were t e s t ed :  (1) C r e d i t i n g  150 bas is  points  less  t han  

the  net  ra te  e a r n e d  on the  a s s e t s , *  and (2) c r e d i t i n g  

the g r e a t e r  of the one y e a r  T-biU and  a 5 y e a r  ro l l ing  

ave rage  of 5 y e a r  T r e a s u r y  b o n d s .  We are  c u r r e n t l y  

c r e d i t i n g  150 basis  poin ts  less  t han  ou r  net  e a r n e d  

r a t e , *  but  t h o u g h t  it  i n s t r u c t i v e  to all examine the  

r e su l t s  i f  the  a l t e r n a t e  i n t e r e s t  c r e d i t i n g  ph i losophy  

were u s e d .  

*Earned  ra te  ne t  of both inves tmen t  management  fees and r e s p e c t i v e  

defaul t  ho ldback .  
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. L a p s e  r a t e s ,  m a t u r i t y  r a t e s ,  d o r m a n c y  r a t e s ,  and  

add i t i ona l  c o n s i d e r a t i o n  r a t e s  h a v e  b e e n  c o n s i d e r e d  

w h e r e  a p p l i c a b l e .  The  e f f e c t  on t h e s e  r a t e s  b y  the  

i n t e r r e l a t i o n s h i p  b e t w e e n  the  i n t e r e s t  c r e d i t i n g  r a t e s ,  

c u r r e n t  m a r k e t  r a t e s  and  s u r r e n d e r  c h a r g e s  has  a lso 

b e e n  t a k e n  in to  c o n s i d e r a t i o n .  

3 . ~  While contractually possible, it is not expected that 

dividends will be paid to deferred annuity contract- 

holders due to the nature of this business. 

. For details as to the lapse, dormancy, and maturity 

rates, refer to Appendix A. 

C. Investment Cash Flows 

In projecting the investment cash flows, we've taken into 

consideration all of the items previously discussed above in 

the Asset Description Section (Section IIA). In addition, 

we've considered the following items. 

. Calls  and  p r e p a y m e n t  p r o v i s i o n s  h a v e  b e e n  r e f l e c t e d  

b a s e d  on loan p r o v i s i o n s  and  m a r k e t  c o n d i t i o n s .  T h e  

call t r i g g e r  of  200 b a s i s  p o i n t s  was u s e d ,  which  means  

tha t  i f  marke t  r a t e s  on c o m p a r a b l e  new s e c u r i t i e s  we re  

2~o below a s e c u r i t i e s  c o u p o n s  t ha t  s e c u r i t y  was a s s u m e d  

to b e  ca l l ed .  
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. We've cons ide red  s c h e d u l e d  cash  

expec ted  inves tmen t  income and  

p r inc ipa l .  

flows i n c l u d i n g  

r epaymen t s  of 

3. Inves tmen t  expenses  have  been  c o n s i d e r e d .  

. Appropr i a t e  provis ions  have  been  made for the  defau l t  

r i sk  by  a r educ t ion  in i n v e s t m e n t  income. This  

r educ t ion  is as follows: 

Type  of Asset  Basis  Point Reduc t ion  

Government  and Government  
Agency  Secur i t i e s  0 

Inves tmen t  Grade Corpora te  
Bonds  and Mortgages 5 

Agr icu l tu ra l  Mortgages  75 

Below Inves tmen t  Grade Bonds 150 

The prov is ions  for the  defau l t  r i sk  also r ecogn ized  the  
avai labi l i ty  of the MSVR, a l though  MSVR was not  i n c l u d e d  as 
pa r t  of the  r e s e r v e s .  

We re l ied  on Per  N. Charge  of the  Inves tmen t  Depar tmen t  
for  i nves tmen t  cash flows and r e v i e w e d  these  r e su l t s  for  
r e a s o n a b l e n e s s .  

IV. Scenar ios  Tes t ed  

The  i n t e r e s t  r a te  scenar ios  be ing  t e s t e d  were  s tochas t ica l ly  

g e n e r a t e d .  In add i t ion ,  the  seven  i n t e r e s t  scenar ios  ment ioned  

in New York Regula t ion  126 were  examined .  The assumpt ions  
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u s e d  to d e t e r m i n e  t h e  b e g i n n i n g  i n t e r e s t  r a t e s  a r e  c o n s i s t e n t  wi th  

t h e  p r o d u c t .  

S e v e r a l  r e i n v e s t m e n t  p h i l o s o p h i e s  w e r e  e x a m i n e d  fo r  p o s i t i v e  c a s h  

f l o w ,  Tnese o p t i o n s  we re  as fo l lows:  

i .  1 0 0 %  in GNMA's 

2. 100% in 5 y e a r  A r a t e d  c o r p o r a t e  b o n d s  

3. I n v e s t  in h i g h e s t  y i e l d i n g  a s s e t  u p  to 10 y e a r s .  

I t  is  a n t i c i p a t e d  at t h i s  t ime t h a t  t h e  i n v e s t m e n t  s t r a t e g y ,  is  

d y n a m i c  b u t  i t  is fe l t  t h a t  t h e  a b o v e  p h i l o s o p h i e s  r e p r e s e n t e d  

p o s s i b l e  a c t u a l  s c e n a r i o s .  

T h e  model  i n v e s t s  n e t  p o s i t i v e  c a s h  f lows  in  i n v e s t m e n t s  

c o n s i s t e n t  w i th  t h e  a b o v e  i n v e s t m e n t  p o l i c i e s .  N e g a t i v e  c a s h  

f lows a r e  t r e a t e d  as  s h o r t - t e r m  b o r r o w i n g  at  a r a t e  e q u a l  to t h e  

o n e - y e a r  T r e a s u r y  bil l  p l u s  one  p e r c e n t .  

O u r  c u r r e n t  i n v e s t m e n t  p o l i c y  is  to  i n v e s t  in  5 y e a r  C o r p o r a t e  

B o n d s .  

R e f e r  to  A p p e n d i x  C fo r  a d e s c r i p t i o n  of  e a c h  s c e n a r i o  a n d  t h e  

r e s u l t s .  
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The lapses  assumption is def ined  as follows: the  formula is 

dynamic,  and is e q u a l  to a basel ine  amount plus  two times the  

sp read  squa red .  The sp read  is def ined  as the  d i f fe rence  be tween  

the  c red i t ed  ra te  and the  g r e a t e r  of 1) one yea r  t r e a su r i e s  or 2) 

a 5 yea r  rol l ing average  of 5 yea r  t r ea su r i e s .  

V. Summary of Resul ts  

A. Numerical Resul ts  

Numerical r e su l t s  are g iven in Appendix  C. 
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V a l u a t i o n  Da te :  

In  f o r c e :  

Issue Policy 
Year Count 

1980 3,700 
1981 4,000 
1982 3,500 
1983 3,000 
1984 3,300 
1985 5,500 
1986 1,500 

T o t a l :  24 ,500 

P r o d u c t  D e s i g n  : 

T a x e s  : 

M o r t a l i t y :  

L a p s e s :  

SECTION 1 

VALUATION A C T U A R Y  SYMPOSIUM 

CASE STUDY LIFE 

SPDA PRODUCT 

D e c e m b e r  31, 1986 

Va l ua t i on  
A c c o u n t  CARVM I n t e r e s t  

Va lue  C a s h  Value  R e s e r v e  Ra t e  

$ 92,500,000 $ 92,037,500 $ 92,037,500 7.75% 
116,500,000 114,752,500 114,752,500 9.00 
92,500,000 90,188,963 90,188,963 10.00 
85,000,000 82,024,035 82,024,035 8.75 

109,200,000 104,286,287 104,286,287 8.50 
128,900,000 121,808,610 121,808,610 8.50 
40,600,000 37,961,468 37,961,468 7.25 

$665,200,000 $643,059,363 $643,059,363 

No loads. 

S u r r e n d e r  C h a r g e s :  
0% in y e a r  8. 

7% in first year, graded to 

4% g u a r a n t e e d  i n t e r e s t .  

I n t e r e s t  C r e d i t i n g  S t r a t e g y  

A. P o r t f o l i o  E a r n e d  l e s s  150 Bas i s  P o i n t s  
B.  M a r k e t  Ra t e  ( G r e a t e r  o f  1 y e a r  T r e a s u r y  o r  5 

y e a r  a v e r a g e  of  5 y e a r  t r e a s u r i e s ) .  

A s s u m e d  p a y a b l e  at  34% of  n e t  ga in  p e r  y e a r .  

1965-70 Ul t imate  ANB Male 
A s s u m e  all i s s u e s  a r e  age  50.  

B a s e l i n e  L a p s e  Ra t e  
5% p e r  y e a r  u p  to Age  60, i n c r e a s i n g  296 p e r  
y e a r  u p  to maximum of  25%. 

D y n a m i c  L a p s e  F o r m u l a  

L a p s e  Ra t e  = B a s e l i n e  + 2 S p r e a d  
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Expenses: 5~ Commissions 

$125 pe r  policy - Acquis i t ion  
$ 30 p e r  policy - Maintenance 

Inf la ted  at 49 less  t han  the  5 y e a r  T r e a s u r y  
ra te  

.25~ Inves tmen t  Expense  

Assets :  A t t ached  

Inves tment  
S t r a t e g y :  A. 

B. 

C. 

Inves t  all pos i t ive  cash  flows in GNMA's 
Inves t  all pos i t ive  cash  flows in 5 y e a r  
A-Ra ted  Corpora te  Bonds .  
I nves t  all posi t ive  cash  flows in h i g h e s t  
y i e ld ing  s e c u r i t y  (up  to 10 y e a r s ) .  

Negat ive  cash  flows are  t r e a t e d  as b o r r o w i n g  at a 
ra te  of the  1 y e a r  t r e a s u r y  r a t e  p lus  1%. 

New Secur i t i e s :  GNMA - 30 y e a r ,  p u r c h a s e d  at Par  Coupon = 10 
y e a r  A - ~ a t e d  p r e p a y m e n t  - 5 + 3 ( s p r e a d )  + 2 
( S p r e a d )  

Corpora te  Bond - Terms 1 - 10 y e a r s ,  p u r c h a s e d  
at Par  Coupon = (1.05 T r e a s u r y )  - 25 Basis Points  
Non-Callable 

Default  Holdback:  5 Bas i s -po in t  ho ldback  for  i nves tmen t  g r a d e  
s e c u r i t y .  150 Bas i s -po in t  ho ldback  for  j unk  bonds '  
(See inves tmen t  r a t i ngs  c h a r t . )  

12/31/86 T r e a s u r y  
Yield C u r v e :  Nominal Term Rate Term Rate 

Cash 6.29% 7 6.63% 
1 6.30 10 6.96 
2 6.33 15 7.56 
3 6.36 20 8.17 
5 6.47 

Yield C u r v e  
Unive r se :  A t t ached  

Yield C u r v e  Movement 
Probabi l i t ies :  A t t ached  
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S&P's 

Inves tment  Ratin~'s 

Moody's 

AAA 

BBB+ 

BBB- 

AAA 

BAA1 

BAA4 

I 
N 
V 

G 
R 
D 

BB+ BAI J 
U 
N 
K 

(3107r) 
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CASE STUDY LIFE INSURANCE COHPANY 
YIELD CURVE UNIVERSE 

12/31/86 

MATURITY 
CURVE ~HORT CURVE 

# TERM 1 2 3 4 5 6 7 8 9 10 11 12 13 1A 15 16 1T 18 19 20 21 # 

1 0.64 0.65 0.66 0.69 0.73 0.77 0.83 0.89 0.96 1.04 1.13 1.23 1.34 1.A6 1.59 1.72 1.87 2.02 2.18 2.35 2.54 2.72 1 
2 1.01 1.02 1.04 1.07 1.10 1.15 1.20 1.27 1.34 1.42 1.51 1.61 1.72 1.84 1.96 2.10 2.24 2.40 2.56 2.73 2.91 3.09 2 
3 1.39 1.40 1.42 1.45 1.48 1.53 1.58 1.64 1.72 t .80 1.89 1.99 2.10 2.21 2.34 2.47 2.62 2.77 2.93 3.11 3.29 3.47 3 
4 1.77 1.78 1.80 1.82 1.86 1.90 1.96 2.02 2.09 2.17 2.26 2.36 2.47 2.59 2.72 2.85 2.99 3.15 3.31 3.48 3.66 3.86 4 
5 2.14 2.15 2.17 2.20 2.23 2.28 2.33 2.40 2.47 2.55 2.64 2.74 2.85 2.97 3.09 3.23 3.37 3.52 3.69 3.86 4.04 4 .22  5 
6 2.52 2.53 2.55 2.58 2.61 2.66 2.71 2.7? 2.85 2.93 3.02 3.12 3.22 3.34 3.47 3.60 3.?5 3.90 4.06 4.23 4.41 4.59 6 
7 2.90 2.91 2.93 2.95 2.99 3.03 3.09 3.15 3.22 3.30 3.39 3.49 3.60 3.72 3.84 3.98 4.12 4.28 4.44 4.61 4.79 4.9? 7 
8 3.28 3.28 3.30 3.33 3.37 3.41 3.46 3.53 3.60 3.68 3.77 3.87 3.98 4.09 4.22 4.36 4.50 4.65 4.81 4.98 5.16 5.34 8 
9 3.65 3.66 3.69 3.73 3.7T 3.83 3.91 3.99 4.09 4.20 4.32 4.44 4.57 4.69 4.81 4.93 5.05 5.18 5.30 5.42 5.54 5.66 9 

10 4.03 4.04 4.07 4.10 4.15 4.21 4.28 4.3? 4.47 4.58 4.70 4.82 4.94 5.06 5.19 5.31 5.43 5.55 5.67 5.79 5.92 6.04 10 
11 4.41 4.42 4.44 4.48 4.53 4.59 4.66 4.75 4.84 4.95 5.08 5.20 5.32 5.44 5.56 5.68 5.81 5.93 6.05 6.17 6.29 6.41 11 
12 4.78 4.79 4.82 4.86 4.90 4.97 5.04 5.12 5.22 5.33 5.45 5.57 5.69 5.82 5.94 6.06 6.18 6.30 6.42 6.55 6.67 6.79 12 
13 5.16 5.17 5.20 5.23 5.28 5.34 5.41 5.50 5.60 5.71 5.83 5.95 6.07 6.19 6.31 6.44 6.56 6.68 6.80 6.92 7.04 7.16 13 
14 5.54 5.55 5.57 5.61 5.66 5.72 5.79 5.88 5.97 6.08 6.20 6.33 6.45 6.57 6.69 6.81 6.93 7.05 7.18 7.30 7.42 7.54 14 
15 5.91 5.93 5.95 5.99 6.03 6.10 6.17 6.25 6.35 6.46 6.58 6.70 6.82 6.96 7.07 7.19 7.31 7.43 7.55 7.67 7.79 7.92 15 

C,~ 16 6.29 6.30 6.33 6.36 6.41 6.47 6.54 6.63 6.73 6.84 6.96 7.08 ?.20 7.32 7.44 7.56 7.68 7.81 ?.93 8.05 8.17 8.29 16 
I 17 6.72 6.73 6.76 6.79 6.86 6.90 6.97 7.05 7.15 7.25 7.37 7.49 7.61 7.72 7.84 7.96 8.08 8.20 8.31 8.43 8.55 8.6Y 17 d:u 

c.n 18 7.26 7.27 7.29 7.32 7.37 7.42 7.49 7.57 7.66 7.75 7.87 7.98 8.09 8.20 8.31 8.42 8.53 8.66 8.75 8.86 8.97 9.08 18 
19 7.90 7.91 7.93 7.96 8.00 8.05 8.11 8.18 8.26 8.34 8.44 8.56 8.64 8.74 8.84 8.94 9.04 9.14 9.24 9.34 9.44 9.54 19 
20 8.64 8.65 8.6? 8.69 8.73 8.77 8.82 8.88 8.95 9.02 9.11 9.19 9.27 9.36 9.64 9.53 9.61 9.69 9.78 9.86 9.94 10.03 20 
21 9.49 9.50 9.51 9.53 9.56 9.59 9.63 9.68 9.73 9.78 9.85 9.91 9.98 10.04 10.11 10.17 10.24 10.30 10.37 10.43 10.49 10.56 21 
22 10.45 10.45 10.46 10.48 10.49 10.51 10.54 10.57 10.60 10.64 10.68 10.72 10.76 10.80 10.84 10.88 10.92 10.96 11.00 11.04 11.09 11.13 22 
23 11.51 11.51 11.52 11.52 11.53 11.53 11.54 11.55 11.56 11.57 11.59 11.60 11.61 11.63 11.64 11.65 11.67 11.68 11.69 11.71 11.72 11.73 23 
24 12.68 12.68 12.67 12.67 12.67 12.66 12.65 12.66 12.63 12.62 12.60 12.59 12.57 12.56 12.54 12.52 12.50 12.47 12.45 12.42 12.40 12.37 24 
25 13.95 13.95 13.94 13.93 13.91 13.89 13.87 13.84 13.81 13.77 13.73 13.69 13.64 13.59 13.53 13.47 13.41 13.34 13.27 13.19 13.11 13.03 25 
26 15.33 15.32 15.31 15.29 15.26 15.22 15.18 15.13 15.08 15.02 14.95 14.87 14.79 14.70 14.60 14.50 14.39 14.27 14.14 14.01 13.87 13.74 26 
27 16.81 16.80 16.78 16.75 16.71 16.66 16.60 16.52 16.44 16.35 16.25 16.14 16.02 15.89 15.74 15.59 15.43 15.26 15.07 14.88 14.68 14.47 27 
28 18.40 18.38 18.36 18.31 18.26 18.19 18.11 18.01 17.90 17.78 17.64 17.49 17.33 17.15 16.96 16.75 16.54 16.30 16.06 15.80 15.52 15.25 28 
29 20.09 20.0? 20.04 19.98 19.91 19.83 19.72 19.60 19.46 19.30 19.12 18.93 18.72 18.49 18.25 17.99 17.71 17.61 17.09 16.76 16.41 16.06 29 
30 21.89 21.86 21.82 21.76 21.67 21.56 21.43 21.28 21.11 20.91 20.70 20.46 20.20 19.92 19.61 19.29 18.96 18.57 18.18 17.?? 17.34 16.91 30 
31 23.79 23.76 23.71 23.63 23.53 23.40 23.24 23.06 22.85 22.61 22.35 22.07 21.75 21.42 21.05 20.66 20.24 19.80 19.33 18.83 18.31 17.79 31 

BEGINNING YIELD CURVE = 16 



CASE STUDY LIFE INSURANCE COMPANY 

YIELD CURVE PROBABILITIES 

I 

ENDING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BEGINNING CURVE-- 

CURVE I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 20.0 12.5 6,3 5.0 2.5 
2 20.0 12.5 12.5 10.0 5.0 2.5 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

20.0 25.0 18.8 15.0 10.0 5.0 2.5 
20.0 25.0 25.0 20.0 17.5 10.0 5.0 2.5 
20.0 12.5 18.8 20.0 30.0 17.5 10.0 5.0 2.5 

12.5 12.5 15.0 17.5 30.0 17.5 10.0 5.0 2.5 
6.3 10.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 

5.0 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 
2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 

2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 
2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 

2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 
2.5 5.0 10.0 17.5 30.0 17.5 I0.0 5.0 

2.5 5.0 10.0 17.5 30.0 17.5 10.0 
2.5 

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

2.5 
5.0 2.5 

5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 
2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 

2.5 5.0 10.0 17.5 30.0 17.5 10.O 5.0 5.0 
2.5 5.0 10.0 17.5 30.0 17.5 10.0 10.0 

2.5 
6.3 

2.5 
5.0 2.5 

5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 
2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 

2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 
2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 

2.5 5.0 10.0 17.5 30.0 17.5 10.0 5.0 2.5 
2.5 5.0 10.0 17.5 30.0 17.5 10.O 5.0 

2.5 5.0 10.0 17.5 30.0 17.5 10.0 
2.5 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

BEGINNING YIELD CURVE = 16 

5.0 10.0 17.5 30.0 17.5 15.0 12.5 12.5 
2.5 5.0 10.0 17.5 30.0 20.0 18.8 12.5 20.0 

2.5 5.0 10.0 17.5 20.0 25.0 25.00 20.0 
2.5 5.0 10.O 15.0 18.8 25.0 20.0 

2.5 5.0 10.0 12.5 12.5 20.0 
2.5 5.0 6.3 12.5 20.0 

100 100 100 100 100 100 100 100 100 



CASE STUDY LIFE INSURANCE COMPANY 

RISK ANALYSIS SYSTEM 

¢,o 
I 

PRODUCT: SPDA - NEW YORK SCENARIOS - REG 126 

YIELD CURVE NUMBERS FOR EACH PERIO0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TRIAL 12186 12/87 12/88 12/89 12/90 12/91 12/92 12/93 12/94 12/95 12/96 12/97 12/98 12/99 12/00 12/01 12/02 12/03 12/04 12/05 12106 

1 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 
2 16 17 18 19 20 21 22 23 24 25 25 25 25 25 25 25 25 25 25 25 25 
3 16 17 18 19 20 21 20 19 18 17 16 16 16 16 16 16 16 16 16 16 16 
4 16 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 
5 16 15 16 13 12 11 10 9 8 7 7 7 7 7 7 7 7 7 7 7 7 
6 16 15 14 13 12 11 12 13 14 15 16 16 16 16 16 16 16 16 16 16 16 
7 16 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 

MEAN: 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

HIGH: 16 22 22 22 22 22 22 23 24 25 25 25 25 25 25 25 25 25 25 25 25 

LOW: 16 10 10 10 10 10 10 9 8 7 7 ? 7 7 7 ? ? 7 7 7 7 

STANDARD DEVIATION: 
O 3 4 4 4 5 5 5 5 6 ~  6 6 6 6 6 6 6 6 6 6 6 



SECTION 2 

CASE STUDY LIFE INSURANCE COMPANY 

DESCRIPTION OF ASSETS 

The total book  value of assets as of December 31, 1986, 
$643,059,363. 

These assets are summarized below and on the following pages: 

Breakdown by Type (000's omitted) 

Bonds $609,476 
GNMA 33,583 

Breakdown by Call Provision (000's omitted) 

is 

11.79% Nominal Yield 
9.39% Nominal Yield 

Callable $348,415 
Non-Callable 294,645 

Breakdown by Quality (000's omitted) 

12.41% Nominal Yield 
10.79% Nominal Yield 

BBB or Better 
Below BBB 

$581,758 
61,301 

Ii.48% Nominal Yield 
13.48% Nominal Yield 

Also attached is a completed detailed listing of assets as supplied by 
the Investment Department. 
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CASE STUDY LIFE INSURANCE COMPANY 

SUMMARY OF BOOK VALUE OF EXISTING ASSETS - 12/31/86 
(IN THOUSANDS) 

GNMAS 

0+ TO 10 I0+ TO 16 16+ TO 21 21+ TO 29 
PERCENT PERCENT PERCENT PERCENT 

CBE COUPON CBE COUPON CBE COUPON CBE COUPON 
~TC 
0+ TO 2 YEAR 0 0 0 0 
~2+ TO 5 YEAR 0 0 0 0 
A÷0~ TO i0 YEAR 0 0 0 0 

TO 25 YEAR 33,583 0 0 0 
i5+ TO 30 YEAR 0 0 0 0 

TOTAL: 33,583 0 0 0 

NOMINAL YIELD (CBE): 9.39 

TOTAL 

0 
0 
0 

33,583 
0 

33,583 

BONDS 

0+ TO I0 I0+ TO 16 16+ TO 21 21+ TO 29 
PERCENT PERCENT PERCENT PERCENT 

• CBE COUPON CBE COUPON CBE COUPON CBE COUPON 

• 0 +  TO 2 YEAR 
2+ TO 5 YEAR 

,~,5+ TO 10 YEAR 
~0+ TO 25 YEAR 
;25+ TO 30 YEAR 
C ~ 

V:~ TOTAL: 

13,135 6,478 0 0 
21,742 119,287 8,192 0 
75,682 279,841 0 3,753 
41,322 13,672 0 0 
19,867 6,505 0 0 

171,749 425,782 

NOMINAL YIELD (CBE): 

TOTAL 

19,613 
149,221 
359,276 
54,994 
26,372 

8,192 3,753 609,476 

11.79 
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CASE STUDY LIFE INSURANCE COMPANY 

SUMMARY OF BOOK VALUE OF EXISTING ASSETS - 12/31/86 
(IN THOUSANDS) 

CALLABLE BONDS 

0+ TO 10 10+ TO 16 16+ TO 21 21+ TO 29 
PERCENT PERCENT PERCENT PERCENT 

CBE COUPON CBE COUPON CBE COUPON CBE COUPON 

0+ TO 2 YEAR 0 0 0 0 
2+ TO 5 YEAR 0 36,699 0 0 
5+ TO 10 YEAR 47,470 249,063 0 0 

i0+ TO 25 YEAR 8,678 0 0 0 
25+ TO 30 YEAR 0 6,505 0 0 

TOTAL: 56,148 292,266 0 0 

AVERAGE CALL PRICE (PCT OF PAR): 101.59 
NOMINAL YIELD (CBE): 12.41 

TOTAL 

0 
36,699 

296,533 
8,678 
6,505 

348,415 

NON-CALLABLE BONDS 

0+ TO i0 10+ TO 16 16+ TO 21 21+ TO 29 
PERCENT PERCENT PERCENT PERCENT 

CBE COUPON CBE COUPON CBE COUPON CBE COUPON 

0+ TO 2 YEAR 
2+ TO 5 YEAR 
5+ TO 10 YEAR 

10+ TO 25 YEAR 
25+ TO 30 YEAR 

13,135 6,478 0 0 
21,742 82,589 8,192 0 
28,212 30,778 0 3,753 
66,227 13,672 0 0 
19,867 0 0 0 

TOTAL: 149,184 133,516 8,192 3,753 

NOMINAL YIELD (CBE):  10.79 

TOTAL 

19,613 
112,522 
62,743 
79,899 
19,867 

294,645 
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CASE STUDY LIFE INSURANCE COMPANY 

SUMMARY OF BOOK VALUE OF EXISTING ASSETS - 12/31/86 
(IN THOUSANDS) 

INVESTMENT GRADE SECURITIES 

0+ TO 10 10+ TO 16 16+ TO 21 21+ TO 29 
PERCENT PERCENT PERCENT PERCENT 

CBE COUPON CBE COUPON CBE COUPON CBE COUPON 

0+ TO 2 YEAR 
2+ TO 5 YEAR 
5+ TO 10 YEAR 

I0+ TO 25 YEAR 
25+ TO 30 YEAR 

13,135 6,478 0 0 
21,742 105,460 8,192 0 
59,599 249,578 0 3,753 
73,778 13,672 0 0 
19,867 6,505 0 0 

TOTAL: 188,121 381,692 8,192 3,753 

NOMINAL YIELD (CBE):  II  .48 

TOTAL 

19,613 
135,394 
312,930 

87,450 
26,372 

581,758 

BELOW INVESTMENT GRADE SECURITIES 

0+ TO 10 10+ TO 16 16+ TO 21 21+ TO 29 
PERCENT PERCENT PERCENT PERCENT 

CBE COUPON CBE COUPON CBE COUPON CBE COUPON 

0+ TO 2 YEAR 0 0 0 0 
2+ TO 5 YEAR 0 13,827 0 0 
5+ TO 10 YEAR 16,084 30,262 0 0 

I0+ TO 25 YEAR 1,128 0 0 0 
25+ TO 30 YEAR 0 0 0 0 

TOTAL: 17,211 44,090 0 0 

NOMINAL YIELD (CBE):  13 .48  

TOTAL 

0 
13,827 
46,346 

1,128 
0 

61,301 
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CASE SIUOY LIFE INSURANCE COMPANY 

ASSETS BACKING SPDA LINE 

GROUP 

1 
1 
1 
1 
1 
1 
1 
4 
4 
4 
4 
4 
4 
4 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
4 
4 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

RATING 
800K 

VALUE 

3A 2,173,605.75 
3A 79,296.31 
3A 2,211,011.02 
3A 1,149,484.72 
3A 1,971,624.82 
3A 2,960,603.48 
3A 218,237.18 
3A 1,261,969.60 
3A 1,257,873.58 
3A 2,571,332.48 
3A 6,520,714.99 
3A 1,291,899.70 
3A 2,526,376.56 
IA 663,488.07 
IA 225,178.74 
3B 448,596.70 
3B 454,035.31 
IA 1,205,654.52 
28 1,166,438.76 
2A 79,401.62 
2A 331,514.35 
IA 2,142,321.98 
NR 442,604.34 
NR 222,243.33 
IA 1,151,519.15 
IA 2,314,284.60 
IA 2,258,813.84 
2A 2,260,946.99 
38 1,118,652.80 
IA 2,242,983.49 
IA 2,242,983.49 
IA 4,485,966.99 
38 2,223,899.72 
38 2,231,117.62 
2A 2,225,534.03 
NR 2,018,685.15 
IA 2,242,983.49 
3B 2,233,522.93 
NR 1,121,491.75 
2A 862,948.29 
3A 2,777,381.40 
IA 3,342,280.27 
IA 3,342,280.27 
IA 3,882,604.43 
2A 2,172,556.10 
2B 2,286,340.16 
28 2,286,347.09 
NR 5,607,458.74 
28 11,457,402.58 
38 4,876,334.51 
38 536,741.71 
2A 4,345,112.20 
NR 6,675,387.79 
3B 4,462,708.26 
3B 2,231,354.14 
38 4,648,400.62 
38 1,190,734.49 
38 5,346,656.37 
38 715,693.75 
IA 1,143,998.94 
3B 3,311,772.60 

MARKET COUPON PAY MAIURITY 
VALUE RATE DATES DAIE 

92.375 8.100 010731 07312003 
92.375 8.100 010731 07312003 
91.750 8.000 010201 09152001 
101.125 8.500 051115 05151999 
101.125 8.500 051115 0515199<;9 
101.125 8.500 051115 05151999 
99.625 8.375 020815 08152000 
100.125 10.000 010201 02012009 
100.125 10.000 010201 04012009 
100.125 10.000 010201 04012009 
100.125 I0.000 010201 06012009 
100.125 10.000 010201 07012009 
100.125 I0.000 010201 09012009 
108.552 9.875 010701 01012003 
82.000 7.500 061201 12012003 
87.000 7.750 061215 12152000 
81.375 7.500 020801 02012003 
97.750 9.375 041001 10012000 
96.625 9.500 061201 12011999 
100.875 9.750 061201 12011999 
100.875 9.750 061201 12011999 
97.375 8.625 041001 10012000 
95.000 7.100 030901 09011992 
95.000 7.100 030901 09011992 
97.750 9.000 061201 06011999 
96.750 8.625 051101 11011999 
100.748 7.100 030915 07181988 
101.290 7.875 051101 05011991 
111.000 12.000 010715 01151995 
114.960 12.200 010715 02241992 
115.000 12.000 051101 11011994 
115.000 12.000 051101 11011994 
96.500 8.500 020815 08151993 
108.375 11.750 010715 01151990 
106.375 11.875 020801 02011995 
110.802 17.000 061201 12011989 
101.250 13.200 020815 08151989 
111.500 13.500 051115 05151989 
109.649 11.375 041030 10301992 
104.000 11.500 061201 06011993 
98.125 9.500 010201 09012001 
104.500 9.625 020801 02011996 
104.500 9.625 020801 02011996 
103.375 13.250 11 01 11011992 
94.000 7.750 041015 04151996 
103.750 13.750 030901 03011994 
103.750 13.750 030901 03011994 
114.790 12.000 051130 11301995 
103.750 13.750 030901 03011994 
114.750 15.125 061201 06011994 
104.500 12.250 010701 07011993 
94.000 7.750 041015 04151996 
100.000 13.500 020524 02241992 
96.268 9.000 051115 11151996 
96.268 9.000 051115 11151996 
111.125 15.750 030915 09151994 
111.125 15.750 030915 09151994 
115.500 15.000 061201 06011994 
111.125 15.750 030915 09151994 
101.375 9.625 020801 02011996 
107.250 13.750 041015 10151992 

PAR BOOK CALL CALL 
VALUE YIELD DATE PRICE 

2,130,834.32 7.881 0.000 
78,504.42 7.989 0.000 

2,249,942.91 8.203 0.000 
1,121,491.75 8.176 0.000 
1,928,965.81 8.212 0.000 
2,904,663.63 8.249 0.000 

224,298.35 8.718 0.000 
1,285,369.50 10.208 0.000 
1,281,224.36 10.208 0.000 
2,605,838.45 I0.150 0.000 
6,608,316.10 10.150 0.000 
1,309,265.26 10.150 0.000 
2,560,373.29 10.150 0.000 

672,895.05 10.052 1992 103.000 
224,298.35 7.459 1987 100.970 
448,596.70 7.750 1987 103.300 
448,596.70 7.370 1988 104.380 

1,121,491.75 8.442 0.000 
1,121,491.75 8.070 1987 102.975 

79,401.62 9.750 1987 103.420 
317,606.46 8.357 1987 103.420 

2,079,245.70 8.021 1987 102.760 
448,596.70 7.393 0.000 
224,298.35 7.300 0.000 

1,121,491.75 8.644 1987 102.888 
2,242,983.49 8.074 1987 102.930 
2,242,983.49 6.613 0.000 
2,242,983.49 7.654 0.000 
1,121,491.75 12.050 1988 107.810 
2,242,983.49 12.200 0.000 
2,242,983.49 12.000 0.000 
4,485,966.99 12.000 0.000 
2,242,983.49 8.672 0.000 
2,242,983.49 11.963 0.000 
2,242,983.49 12.028 1990 100.000 
2,018,685.15 17.000 0.000 
2,242,983.49 13.200 1987 I00.000 
2,242,983.49 13.714 0.000 
1,121,491.75 11.375 0.000 

844,003.29 11.003 1988 104.830 
2,736,657.07 9.314 0.000 
3,364,475.24 9.736 1993 100.000 
3,364,475.24 9.736 1993 100.000 
3,882,604.43 13.250 0.000 
2,242,983.49 8.240 1991 102.220 
2,242,983.49 13.323 1988 105.890 
2,242,983.49 13.323 1988 105.890 
5,607,458.74 12.000 1990 107.125 
11,214,917.47 13.273 1988 105.890 
4,485,966.99 12.669 1987 108.140 

560,745.87 13.253 1987 106.650 
4,485,966.99 8.240 1991 102.220 
6,728,950.48 13.718 0.000 
4,485,966.99 9.081 0.000 
2,242,983.49 9.081 0.000 
4,373,817.82 14.376 1987 108.290 
1,121,491.75 14.398 1987 108.290 
4,968,208.44 13.351 1987 109.250 

672,895.05 14.359 1987 108.290 
1,121,491.75 9.293 1988 106.880 
3,364,475.24 14.155 1987 103.000 
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6 
6 
7' 
7, 
7 
7, 
7 
7 
7' 
7 
7' 
7. 
7 
7, 
7. 
7 
7 
7. 
7. 
7. 
7 
7. 
7. 
7. 
7 
7. 
7 
7, 
7. 
7, 
7, 
7 
7 
7, 
7, 
7, 
7 
7. 
7, 
7' 
7. 
7, 
7 
7' 
7, 
7 
7 
7' 
7 
7, 
7 
7 
7 
7, 
7, 
7 
7 
7 
7 
7 
7 
7 
7, 
7 
7 
7 
7 
7 
7 
7, 
7 
7 
7, 
7 
7, 

3B 1,110,410.69 
30 6,696,962.06 
3A 5,677,522.45 
NR 9,103,876.79 
38 2,081,265.19 
3A 6,897,174.25 
38 2,081,265.19 
3A 2,299,058.08 
38 10,871,568.29 
30 2,100,493.21 
29 1,7,59,545.93 
NR 567,999.95 
NR 1,790,116.16 
NR 508,219.69 
2B 1,819,540.80 
2B 906,764.66 
NR 3,364,47,5.24 
1A 6,411,581.85 
1B 2,744,895.28 
NR 2,242,983.49 
NR 8,971,933.98 
28 6,771,906.96 
38 1,709,573.35 
36 4,485,966.99 
3B 2,235,485.25 
39 2,235,485.25 
30 2,235,485.25 
39 2,237,958.07, 
28 4,391,258.90 
28 3,140,176.89 
1A 6,728,950.48 
1A 4,485,966.99 
1A 5,568,895.39 
IA 672,284.64 
3B 2,803,729.37 
38 1,121,491.75 
38 1,121,491.75 
38 4,467,045.88 
30 2,248,574.11 
3A 7,126,925.72 
38 5,681,476.00 
39 1,111,315.33 
30 455,488.02 
3B 2,242,983.49 
38 2,209,972.03 
3B 2,200,141.23 
3B 2,209,835.70 
3B 3,359,930.55 
24 4,481,192.78 
3B 4,557,751.41 
38 3,439,952.18 
30 4,579,653.90 
2A 4,485,966.99 
2A 4,456,113.31 
2A 1,116,862.27 
1A 4,485,966.99 
NR 11,214,917.47 
1A 4,475,916.70 
1A 7.,850,442.23 
1A 3,364,475.24 
NR 11,214,917.47 
NR 4,485,966.99 
NR 4,485,966.99 
NR 3,588,77"3.59 
36 2,232,309.65 
14 4,455,116.30 
30 4,477,217.07 
IA 4,485,966.99 
1A 2,242,983.49 
3B 2,283,1102.51 
1B 2,240,334.87 
38 2,247,814.32 
1A 6,746,176.60 
34 11,214,917.47 
3A 5,817,738.44 

107,.250 13.750 041015 10151992 
107.250 13.750 041015 10151992 
93.750 8.850 030601 09012015 

107.259 12.950 030630 03301992 
100.000 12.500 030901 03011994 
93.750 8.850 030601 09012015 

100.000 12.500 030901 03011994 
93.7,50 8.850 030601 09012015 

100.000 12.500 030901 03011994 
100.000 12.500 030901 03011994 
93.500 9.500 020801 08011993 

104.269 9.750 02 28 02281991 
104.269 9.750 02 28 02281991 
104.269 9.7,50 02 28 02281991 
93.500 9.500 020801 08011993 
93.500 9.500 020801 08011993 
99.680 8.300 020801 08011992 

106.250 10.750 020815 08151995 
102.500 14.875 020801 08011992 
108.018 13.350 061215 12151989 
109.498 13.350 061215 12151990 
113.000 14.250 061215 12151990 
93.500 8.950 041015 04151994 

116.850 12.200 010715 02241993 
111.500 12.250 020815 02151995 
111.500 12.250 020815 02151995 
111.500 12.250 020815 02151995 
111.500 12.250 020815 02151995 
100.250 12.750 041001 10011989 
100.250 12.750 041001 10011989 
115.580 12.350 010715 02281992 
114.960 12.200 010715 02241992 
106.625 11.500 020801 08011995 
103.500 9.250 020815 02151993 
106.250 10.250 010715 01151996 
106.250 10.250 010715 01151996 
106.250 10.250 010715 01151996 
111.500 13.500 051115 05151989 
109.625 11.625 020801 02011992 
104.750 10.100 030901 09012003 
108.250 13.250 041015 10151994 
110.875 12.000 020801 02011992 
108.250 13.250 041015 10151994 
110.875 12.000 020801 02011992 
106.000 10.600 030901 09011990 
113.000 13.375 030901 03011994 
106.000 10.600 030901 09011990 
113.000 13.375 030901 03011994 
102.875 12.500 051115 11151993 
113.000 13.375 030901 03011994 
113.000 13.375 030901 03011994 
108.250 13.250 041015 10151994 
106.375 11.875 020801 02011995 
106.375 11.875 020801 02011995 
106.625 11.000 020801 08011995 
113.270 11.000 030915 10301992 
100.000 11.800 010702 01021992 
115.625 12.125 030901 03011995 
108.000 11.400 020801 08011995 
108.000 11.400 020801 08011995 
100.000 11.800 010702 01021992 
103.633 9.850 010415 07151993 
103.633 9.850 010415 07151993 
110.802 17.000 061201 12011989 
90.000 8.375 041015 04151996 

106.625 11.500 020801 08011995 
112.750 12.500 051115 11151991 
110.125 11.000 061201 06011995 
110.125 11.000 061201 06011995 
109.500 11.500 010701 07011995 
99.625 9.750 020815 02151996 

109.500 11.500 010701 07011995 
99.520 6.900 061215 
98.375 7.500 030620 
98.500 9.150 020525 

1,121,491.75 
S,504,652.14 
i,607,,458.74 
7,103,876.79 
!,242,983.49 
S,728,950.48 
!,242,983.49 
!,242,983.49 

11,214,917.47, 
~,242,983.49 
!,242 

567 
1,790 

508 
2,242, 
1,1211 
3,36 

4,485, 
2,691, 
2,242, 
8,971, 
6,728, 
2,242, 
4,485, 
2,242, 
2,242, 
2,242,983.49 
2,242,983.49 
4,485,966.99 
3,140,176.89 
6,728,950.48 
4,485,966.99 
5,607,458.74 

672,895.05 
2,803,729.37, 
1,121,491.75 
1,121,491.75 
4,485,966.99 
2,242,983.49 
6,728,950.48 
5,607,458.74 
1,121,491.75 

448,596.70 
2,242,983.49 
2,242,983.49 
2,242,983.49 
2,242,983.49 
3,364,475.24 
4,485,966.99 
4,485,966.99 
3,364,475.24 
4,485,966.99 
4,485,966..99 
4,485,966.99 
1,121,491.7'5 
4,485,966.99 

11,214,917,.47, 
4,485,966.99 
7,850,442.23 
3,364,475.24 

11,214,917.47 
4,485,966.99 
4,485,966.99 
3,588,773.59 
2,242,983.49 
4,485,966.99 
4,485,966.99 
4,485,966.99 
2,262,983.69 
2,242,983.49 

2,242,983.49 
2,242,983.49 

11281988 6,728,950.48 
04202009 11,214,917,.47, 
03252008 5,607,458.74 

983.49 
999.95 
116.16 
219.69 
983.49 
491.73 
~475.24 
66.99 

580.19 
983.49 
933.98 
950.48 
983.49 
966.99 
983.49 
983.49 

14.005 1987 103.000 
13.007 1987 103.000 
8.731 0.000 

12.950 0.000 
14.133 1988 100.000 
8.614 0.000 

14.133 1988 100.000 
8.614 0.000 

13.173 1988 100.000 
13.930 1988 100.000 
14.723 1987, 100.000 
9.750 0.000 
9.750 0.000 
9.750 0.000 

13.979 1987' 100.000 
14.052 1987 100.000 

8.300 0.000 
11.053 1992 100.000 
14.347 0.000 
13.350 0.000 
13.350 0.000 
14.034 1990 100.000 
14.311 1989 100.000 
12.200 0.000 
12.316 1992 100.000 
12.316 1992 100.000 
12.316 1992 100.000 
12.294 1992 100.000 
13.697 1987, 100.000 
12.750 1987, 100.000 
12.350 0.000 
12.200 0.000 
11.629 1992 100.000 
9.270 0.000 

10.250 1993 100.000 
10.250 1993 100.000 
10.250 1993 100.000 
13.714 0.000 
11.559 0.000 
9.391 0.000 

12.872 1991 100.000 
12.245 0.000 
12.811 1991 100.000 
12.000 0.000 
11.099 0.000 
13.803 1991 100.000 
11.102 0.000 
13.405 1991 100.000 
12.524 1988 100.000 
12.867 1991 100.000 
12.666 1991 100.000 
12.655 1991 100.000 
11.875 1990 100.000 

12.006 1990 100.000 
11.076 1990 100.000 
11.000 0.000 
11.800 0.000 
12.169 0.000 
11.400 1992 100.000 
11.400 1992 100.000 
11.800 0.000 
9.850 0.000 
9.850 0.000 

17.000 0.000 
8.450 1993 100.000 

11.629 1992 100.000 
12.555 0.000 
11.000 1992 100.000 
11.000 1992 100.000 
11.057, 1992 100.000 
9.770 1993 100.000 

11.446 1992 100.000 
6.754 0.000 
7,.500 0.000 
8.759 0.000 

TOTAL COUNT 
TOTAL BOOK VALUE 
TOTAL PAR VALUE 
TOTAL MARKET 
COMPOSITE YIELD 

: 208 
: $665,200,000 

$669,494,340 
$701,660,573 
11.67 
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7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
4 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
4 
4 
4 
4 
4 
4 
7 
7 
7 

30 6,630,307.39 
2A 2,242,983.49 
2A 2,242,983.49 
2A 2,242,983.49 
2A 1,121,491.75 
30 2,238,647.56 
3B 1,118,80Z.77 
30 559,401.38 
1A 5,551,583.42 
2A 2,240,395.23 
38 3,224,990.83 
38 2,432,944.97 
3B 4,462,072.02 
38 4,477,293.80 
38 2,232,588.75 
IA 4,459,885.56 
NR 10,445,604.80 
IA 4,469,279.44 
IA 3,007,781.14 
IA 1,446,793.06 
1A 2,225,813.82 
1A 4,494,306.65 
IA 1,122,139.32 
38 1,117,774.29 
3B 2,235,547.47 
30 4,512,901.92 
3A 6,728,950.48 
38 2,232,588.75 
3A 2,920,418.95 
3B 9,544,980.82 
3B 2,190,260.19 
28 6,883,166.70 
NR 5,607,458.74 
38 1,103,909.18 
3B I,I03,924.18 
38 2,212,115.24 
NR 4,450,258.67 
3A 5,677,522.45 
38 2,089,169.42 
38 2,084,211.17 
30 4,287,467.82 
28 1,833,319.81 
38 2,083,982.77 
3B 2,151,180.89 
20 I,759,622.14 
20 1,758,627.49 
20 1,819,540.80 
20 906,764.66 
20 1,833,319.81 
38 1,709,573.35 
30 3,497,176.83 
3B 2,242,983.49 
3B 5,589,705.28 
30 460,993.38 
38 1,169,858.86 
38 2,151,069.22 
3B 2,266,931.61 
3B 4,583,236.12 
30 4,400,282.51 
3B I,I19,976.86 
38 4,436,871.09 
28 5,646,155.99 
3A 6,977,080.53 
3A 4,582,695.65 
3A 2,208,467.01 
3A 2,301,981.21 
3A 2,297,0T0.19 
3A 2,296,586.58 
3A 2,296,381.42 
1A 2,233,880.53 
3A 7,015,441.47 
1A 448,189.75 

109.375 
100.375 
100.375 
100.375 
100.375 
109.125 
98.000 
98.000 
110.111 
I06.250 
I05.250 
105.250 
108.500 
109.125 
103.250 
108.125 
114.863 
104.750 
107.375 
107.375 
107.375 
107.375 
97.125 
103.000 
103.000 
103.000 
114.338 
103.250 
98.125 
111.125 
111.000 
103.750 
114.790 
107.250 
107.250 
107.250 
100.000 
93.750 
100.000 
100.000 
100.000 
93.500 
100.000 
100,000 
93.500 
93.500 
93.500 
93.500 
93.500 
93.500 
96.750 

116.850 
114.750 
114.750 
114.750 
100.000 
108.250 
107.500 
113.000 
113.000 
I04.808 
103.750 
98.500 
99.437 
96.313 
96.313 
96.313 
96.313 
96.313 
109.875 
102.000 
103.500 

10.750 061201 06011995 6,728,950.48 
9.250 020815 02151993 2,242,983.49 
9.250 020815 02151993 2,242,983.49 
9.250 020815 02151993 2,242,983.49 
9.250 020815 02151993 1,121,491.75 
13.500 041001 10011991 2,242,983.49 
9.250 051115 05151996 1,121,491.75 
9.250 051115 05151996 560,745.87 
11.875 020801 02011995 5,607,458.74 
11.000 030930 09301995 2,242,983,49 
14.500 061201 06011991 3,196,251.48 
14.500 061201 06011991 2,411,207.26 
11.750 051101 05011995 4,485,966.99 
13.500 041001 10011991 4,485,966.99 
9.750 030901 03011994 2,242,983.49 
11.625 051115 05151997 4,485,966.99 
12.750 020830 07-311991 I0,445,604.80 
10.87"5 051101 11011995 4,485,966.99 
13.500 030915 09151991 3,028,027.72 
13.500 030915 09151991 1,457,939.27 
13.500 030915 09151991 2,242,983.49 
13.500 030915 09151991 4,485,966.99 
8.750 030901 03011996 1,121,491.75 
12.125 010715 01151995 1,121,491.75 
12.125 010715 01151995 2,242,983.49 
12.125 010715 01151995 4,485,966.99 
11.540 041001 10012015 6,728,950.48 
9.750 030901 03011994 2,242,983.49 
9.500 010201 09012001 2,877,597.30 
15.750 030915 09151994 8,971,933.98 
12.000 010715 01151995 2,242,983.49 
13.750 030901 03011994 6,728,950.48 
12.000 051130 11301995 5,607,458.74 
13.750 041015 10151992 1,121,491.75 
13.750 041015 10151992 1,121,491.75 
13.750 041015 10151992 2,242,983.49 
13.500 020524 02241992 4,485,966.99 
8.850 030601 09012015 5,607,458.74 
12.500 030901 03011994 2,242,983.49 
12.500 030901 03011994 2,242,983.49 
12.500 030901 03011994 4,485,966.99 
9.500 020801 08011993 2,242,983.49 
12.500 030901 03011994 2,242,983.49 
12.500 030901 03011994 2,242,983.49 
9.500 020801 08011993 2,242,983.49 
9.500 020801 08011993 2,242,983.49 
9.500 020801 08011993 2,242,983.49 
9.500 020801 08011993 1,121,491.75 
9.500 020801 08011993 2,242,983.49 
8.950 041015 04151994 2,242,983.49 
9.650 041015 10151994 4,485,966.99 
12.200 010715 02241993 2,242,983.49 
13.625 041001 04011994 5,439,234.98 
13.625 041001 04011994 448,596.70 
13.625 041001 04011994 1,121,491.75 
12.500 030901 03011994 2,242.983.49 
13.250 041015 10151994 2,224~,983.49 
13.500 030915 03151991 4,485,966.99 
13.375 030901 03011994 4,485,966.99 
13.375 030901 03011994 1,121,491.75 
12.000 051101 11011991 4,485,966.99 
10.875 061201 06011995 6,728,950.48 
9.150 020525 03252008 6,728,950.48 
7.400 051125 05251989 4,485,966.99 
9.000 010201 01012002 2,140,246.64 
9.000 010201 01012002 2,230,872.17 
9.000 010201 01012002 2,226,112.83 
9.000 010201 01012002 2,225,644.18 
9.000 010201 01012002 2,225,445.34 
11.125 061215 05151995 2,242,983.49 
12.500 041001 04011999 6,705,320.41 
9.250 020815 02151993 448,596.70 

11.022 1992 100.000 
9.250 1991 I00.000 
9.250 1991 I00.000 
9.250 1991 100.000 
9.250 1991 100.000 
13.557 0.000 
9.209 0.000 
9.289 0.000 

12.071 0.000 
11.021 1992 100.000 
13.780 1988 100.000 
13.778 1988 100.000 
11.852 1992 100.000 
13.557 0.000 
9.842 0.000 

11.723 1992 100.000 
12.750 0.000 
10.942 1992 100.000 
13.697 1988 100.000 
13.726 1988 100.000 
13.726 1988 100.000 
13.374 1988 100.000 
8.738 1993 100.000 
12.191 1992 100.000 
12.191 1992 100.000 
11.963 1992 100.000 
11,540 1993 105.000 
9.842 0.000 
9.314 0.000 
14.353 1987 108.290 
12.471 1988 107.810 
13.245 1988 105,890 
12.000 1990 107.125 
14.156 1987 103,000 
14.155 1987 103.000 
14.106 1987 103.000 
13.718 0.000 
8.731 0.000 
14.049 1988 100.000 
14.101 1988 100.000 
13.482 1988 100.000 
13.813 1987 100.000 
14.104 1988 100.000 
13.406 1988 100.000 
14.722 1987 100.000 
14.735 1987 100.000 
13.979 1987 I00.000 
14.052 1987 I00.000 
13.813 1987 100.000 
14.311 1989 100.000 
14.458 1987 100.000 
12.200 0.000 
12.761 1991 100.000 
12.762 1991 100.000 
12.292 1991 100.000 
13.407 1988 100.000 
12.944 1991 100.000 

12.347 1989 100.000 
13.803 1991 100.000 
13.405 1991 100.000 
12.307 0.000 
14.213 1993 100.000 
8.766 0.000 
6.411 0,000 
8.620 0,000 
8.620 0.000 
8.620 0.000 
8.620 0.000 
8.620 0.000 
11.201 1992 100.000 
11.777 0.000 
9.270 0.000 

3 - 5 4  



SECTION 3A 

CASE STUDY LIFE INSURANCE COMPANY 

REGULATION 126 - NEW YORK SCENARIOS 

Descript ion of Scenarios 

Trial Descr ip t ion  

1 
2 
3 
4 
5 
6 
7 

Level (Cons tan t  Yield Curve)  
Gradual Inc rease  
Gradual  Up and Down 
Pop Up and Stay 
Gradual  Decrease  
Gradual  Down and Up 
Pop Down and Stagy 

Results 

(000's omitted) 

I n t e r e s t  
Cred i t ing  

S t r a t egy  

Earned  less  150 
Earned less  150 
Earned  less  150 

Market 
Market 
Market 

Inves tment  
S t ra tegy  

GNMA 
5-Yr.  Corporate  
Highest  Yield 

GNMA 
5-Yr.  Corporate  
Highest  Yield 

Mean 20th 
Year Surp lus  

$ 84,696 
109,528 
95,001 

$ 69,886 
102,614 
118,126 

Lowest 
20th Year 

Surp lus  (Trial)  

$ -27,152 (2) 
51,381 (5) 

-15,207 (2) 

$ -253,503 (2) 
23,410 (2) 

-80,147 (2) 

3-55 



I.A:,I Sllff)Y l l | E  IIISIItlANCE I'(~PANY 

RISK ANALYSIS SYSILM 

PROOUCT: SPDA • NE~ ¥OflK SCENARIOS - REG 126 
STRATEGY: CREOII[D = EARNED LESS 150 NET - INVEST Ill 5 YR CORPORATES 

UNITS: 1000 

t .O  

I 

LIAOILITIES 
. . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IRIAL 12/86 IEI87 12188 
12/90 

! 643,059 67'5,831 698,097 
2 643,059 675,831 698,687 733,007 
3 643,059 615,831 698,687 736,756 
4 643.059 675.476 703,412 736,756 
S 645,059 675,831 697,414 755.395 
6 643.059 675,831 697,414 729.990 
7 663,059 675,831 695,216 729,990 

720,676 
P~EAN: 643,059 675,781 698,418 

73~,767 
)tIGH: 6~3,059 675,831 703.612 

755,395 
LC~: 663,059 675,476 695,216 

720°676 
STANOARD DEVIATION: 

0 124 2,313 
9,04S 

12195 12/00 

739,995 447,930 
317,060 12,251 
160,592 409,224 
808,134 553,483 
603,660 406,631 
665.828 347.932 
660,920 391,167 

662,308 378.372 

808.134 553,483 

121C~ I7105 

138,$I~ 0 
450 0 

ISI.333 0 
190.789 0 
124,0~2 0 
103,942 0 
118,6S0 C 

118,96~ 0 

190,7~9 0 

149,5R," 162,007 54,460 0 

317o048 12,251 4~0 0 



CASE STUDY LIFE INSURANCE COHPAX¥ 

RISK ANALYSIS SYS|EH 

# 

PROOUCT: SPOA - NEU YORK SCENARIOS - REG 126 
STRATEGY: CREDITED = EARNED LESS 150 NET - INVEST IN 5 ¥R CORPORATES 

IJHI |S:  1000 

ASSEIS 
. . . . . . . . .  o ° ° ° o ° . .  . . . . . . . .  ° . . . . . .  ° ° ° . °  . . . . . .  ° . ° ° ° ° ° ° ° ° . ° o ° ° . ° ° ° o  . . . . . . . . . .  . . . . . . .  . °  . . . . .  . . . . . . . . . . . .  o . . . .  . . °  . . . .  . ° ° . ° ° ° ° °  . . . .  ° ° o ° . ° o ° . ° ° ~ . ° ° . ° ° .  . . . .  ° ° ° ° ° . ° . . .  

IRIAL 12186 12187 12/88 12190 12195 12100 12105 1P/06 

I 643,059 6Y7,302 700,789 742,414 7irt.493 526,183 252,98.5 IZI,454 
2 643,059 67"7,268 701,409 745,742 358.Z73 71,319 81.129 86.585 
3 643.059 677,268 701,409 765,742 803.911 576,619 276,067 132.335 
4 663,059 675,091 706,570 763,355 855,628 660.954 36,5,169 190.485 
5 6s,3,059 677,503 700,227 738.580 713,953 447,714 173,2s8 51,381 
6 663,059 677.503 700,227 738,580 698,252 416,514 200,160 105,206 
7 6/,5,059 677.515 697.365 727,866 690,276 445,503 193,964 79,251 

IIEAH: 643.059 677o064 700,857 743.102 699,677 448,972 221,676 109.528 

lllGli: 643,059 677,515 704.570 763,355 055,620 660,954 366,169 ~90.485 

LO~I: 643,059 675,091 697,365 727,864 358.27"3 71.319 81,129 51,381 
STANDARD DEVIATIOR: 

0 812 1,978 9,903 150,282 173,359 82,693 41,506 



CASE SIUOY Life INSURANC[ C~IPANY 

RISK ANALYSIS SYST(H 

PRODUCT: SPDA - NEW YORK SCENARIOS • REG 126 
STRATEGY: cRrOllEO = EA~PIEO LESS 150 NET - INVEST IN 5 YR CORPORATES 

I I N l l S :  lOf)O 

c,o 
i 

Do 

I O 1,471 2,692 
2 0 1,436 2,723 
3 0 1,436 2,723 
4 0 -385 1,158 
5 C 1,671 2,813 
6 O 1,671 2,813 
7 0 1,68/. 2,149 

t~EAN: 0 1,28~ 2,439 

HIGII: 0 1,684 2,813 

LOt,/: 0 -385 1,158 

STANDARD DEVIATIon: 
0 

. . . . . . . . . . . . . . . . . . . . . . . . . .  SURPLUS 

-- ° . . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oo°o. 
l R I AL 12/86 1218 F 12/88 12/90 12/95 12/00 ~ 2/05 12/0~ 

498 
8.606 ~'2E~ 78,253 8,986 * 114.468 1Z1.454 
8.986 43,319 59,068 C0,679 86,585 

47,494 85.395 124,732 132,3$5 7,960 
30,313 I07,~70 175 3~0 ~0,405 

8,591 32,426 41,076 49:206 51,381 

54,356 75,314 7~,251 
8,415 37,369 

70,600 102,7:4 109,528 
8,986 4Z,494 

107,410 I~,380 190,485 
7,188 29,306 

41,076 ~9,206 51,381 

689 564 593 6,459 
20,387 37.825 ~1o506 



AIq'EIIDI X C-2 

CASE STUDY I.IFE INSIIRANCE CI)HPANY 

RESULTS OF 40 TRIAI.S - (STOCIIASTICAI.LY CEHERATED) 

(O00*s omitted) 

f~  
I 

O1 

l,~vuutme,t 
( ' f ~ J  i t l l ig I n v e s t m e n t  
St rJt_egy Strategy 

Eat'tied l e s s  150 CILIA 

E d [ l l u J  l e S S  I~O S-Yr. Corpora te  

t.,irneJ less 150 II lghest Yield  

Prod of  
Hean I.otaes¢ I of  2Oth Yr 

2Och Yr 2Oth Yr S tandard  Ne8. S u r p lu s  
S , r p l u s  S , , rp lus  Deviation T r i a l s  <~ $0" 

$ 47,883 $ -104 ,645  $ 56,973 9 20.1Z 

90.644 -86 ,135  42,721 1 1.7 

72,880 -I05,136 54,895 5 9.2 

A d d i t i o n a l  Reserve Requi red  to  Hake 
P r o b a b i l i t y  of  I n s o l v e n c y  

~.~ I0~ ~ 5Z ~ 2 . 5 Z  

$ 5.590 $ 14.632 $ 22,091 $ 30.851 

- - - 1,815 

- 4.999 12.125 20,496 

Ha fk e t CNHA 

Harket 5-Yr. Corporate 

Harket lllghest Yield 

$ -3,371 $-1.049.880 T 246,137 !!  50.6Z 

70.743 -755,930 143.464 4 31.2 

71~553 -979,664 212.962 6 36.9 

81.303 ~110.801 TI36,259 $166.162 

!,452 14.702 26.137 39,568 

38,822 63,254 84,338 109.104 

*Hatred c:n a~suaptlon that resu l ts  ere normally d i s t r i bu ted .  



CASE STUDY LIFE INSURANCE COMPANY 

RISK ANALYSIS SYSTEM 

PROOUC1: SPDA 
STRAIEGY: CREDITED = EARNED LESS 150 NET - 

IINIIS: 1000 
INVEST IN 5 YR CORPORATES 

ASSETS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TRIAL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

C.~ 17 
t 18 

o'~ lO 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
z.O 

t:EAN: 

Ill GII : 

l@4: 

12186 

643 059 
643059 
643 059 
643 O59 
643 059 
643 059 
643059 
643 059 
643.059 
643 059 
643059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
Uo~ 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 
643 059 

643,059 

643,059 

6.43,059 

STANDARD DEVIATION: 
0 

) 

12/87 

677 503 
677'503 
677 268 
677 302 
677268 
676 266 
677 517 
677 503 
677 503 
677 268 
676 305 
677 302 
677 503 
677 302 
677 302 
677 302 
677 302 
677 517 
677 302 
676 305 
677 265 
677 3O2 
677 302 
677 268 
677 302 
677 503 
676 305 
676,266 
676,305 
677,503 
675.460 
677,268 
677,517 
677.5O3 
677,516 
677,302 
677,302 
676,305 
677,503 
677,302 

677,141 

677,517 

675.460 

501 

12188 

700 217 
70O 227 
701 624 
700 789 
701 409 
704 020 
699 608 
700 217 
700 217 
701 411 
703 148 
700 789 
70O 214 
700,973 
700,963 
700,963 
700,789 
699,606 
700,789 
702,885 
701,411 
700,973 
700 789 
701 624 
700 972 
700 226 
703 144 
703 994 
703 148 
700 226 
705 584 
701 440 
699 606 
700 227 
699 036 
700 787 
700 973 
703 144 
700 216 
700,963 

701,234 

705,584 

699,036 

1,377 

12190 

739,438 
738,793 
743,743 
742,820 
745,261 
754,033 
738,650 
740,351 
738,948 
744,894 
755,143 
742,967 
733,056 
741,577 
741,289 
741,887 
741.804 
737,250 
741,729 
755,354 
745,098 
740,18~ 
743,150 
741,552 
741,469 
736,971 
751,905 
570,290 
633,992 
736,399 
763,133 
744,302 
737,250 
738,793 
733,018 
743,667 
740,188 
753,116 
740,508 
742,478 

7-35,911 

763,133 

570,290 

32.092 

12/95 

714 728 
716 686 
723 123 
631 964 
802 879 
763 472 
755 115 
749266 
516 519 
772 965 
3O3 220 
795 694 
654 230 
767 168 
727 196 
753 202 
744 158 
676 093 
709 986 
93 570 
765 703 
735,540 
793,949 
706,451 
727,065 
688,946 
728,855 
-86,135 
482,011 
681 958 
818 247 
787 044 
553 296 
705 561 
695 389 
798 663 
709 784 
840 560 
250798 
723 446 

661.909 

840,560 

-86.135 

194.356 

12100 

355,958 
455,380 
452,571 
74,429 

442,436 
475,379 
495,939 
116,272 
303,393 
507 ,046  
44,144 

553.776 
303,782 
506,181 
475,095 
453,766 
182,327 
487,402 
426.920 
22.564 

497,904 
391,529 
541,796 
438,175 
442 183 
440 092 
155 181 
-86 135 
277 619 
387.815 
507 228 
523 785 
137 409 
343 233 
425 289 
575 050 
377 971 
605 395 
42 262 

444 113 

365,066 

605,395 

-86,135 

1T3 ,B78 

12105 

175 491 
191 506 
154 756 
70 985 

203 120 
172 774 
228 S30 
99 481 
186 180 
219 883 
45193 

150 343 
188,287 
232198 
248.019 
191612 
128621 
233 174 
141510 
19 021 

126 507 
182 225 
245 141 
164 074 
177 327 
187 286 
117 806 
-86 135 
105 8~33 
148,107 
129,027 
213.071 
104,916 
170.143 
156.916 
275,040 
184,680 
284.325 
39,345 

235,163 

161,038 

284,325 

-86,135 

72,486 

12106 

105.915 
98,872 
52,191 
74 968 

125,263 
128,612 
115,675 
103,295 
118r337 

90 ,586  
47 416 

126 744 
135814 
106 035 
126 316 
86 840 

109 325 
129 571 
17,334 
20,490 

111,970 
101,718 
115,635 
42,555 
69,800 
73,418 
124,212 
-86,135 
97,631 
73,604 
113,120 
76,015 
110,900 
117,282 
42,962 
133,464 
93,392 
129,835 
41,762 
123.001 

90,644 

135,814 

-86,135 

) 
42, 721 



CASE STUDY l l l E  IM!gJIIIAICE CIDI4PAIT 

RISK ARALYSIS SYSTEH 

PROOUCI: SPDA 
STRATEGY: CREDITED = EARNED LESS 150 NET - INVEST IN 5 YR CORPORA/ES 

UXIIS: 1000 

LIABILITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ° . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IRIAL 12/86 

I 643 059 
2 643 059 
3 643 059 
4 643 059 
5 643 059 
6 663 059 
Z 643 059 
8 643 059 
9 643 059 
10 643 059 
11 643 059 
12 643 059 
~3 643 059 
14 643 059 
15 643 059 
16 643 059 

r.~ 17 643 059 
18 643 059 

I"-' 19 643 059 
20 64J 059 
21 643 059 
22 643 059 
23 643 059 
24 643 059 
25 663 059 
26 663 059 
27 643 059 
28 643 059 
29 643 059 
30 643 059 
31 643 059 
32 643 059 
33 643 059 
36 643 059 
35 643 059 
36 643 059 
37 643 059 
38 643 059 
39 643 059 
40 643 059 

~EAN: 643,059 

dlGX: 643,059 

LO~/: 643,059 

~TANOARO DEVIATIOH: 
0 

12/87 

675 831 
675 831 
675 831 
675 831 
675 831 
675 831 
675,831 
675,831 
675,831 
675 831 
675,831 
675831 
675 831 
675 831 
675 831 
675 831 
675 831 
675,831 
675831 
675831 
675 831 
675831 
675831 
675831 
67'5831 
675831 
675 831 
675 831 
675 831 
675 831 
675 83 I 
675 831 
675 831 
675 831 
675 831 
675 831 
675 83 I 
675 831 
675 831 
675 831 

675,831 

675.831 

675,831 

12180 

697 414 
697 414 
698 687 
698 097 
698 687 
7O2 138 
696 883 
697 414 
697 414 
698 687 
701 278 
698 097 
697 414 
698 097 
698 097 
698 097 
698 097 
696 883 
698 097 
701 013 
698 687 
698 097 
698 097 
698 687 
698 097 
697 414 
701 278 
702 123 
701 278 
697 414 
704 466 
698 687 
696 883 
697 414 
696 423 
698 097 
698 097 
701 278 
697 414 
698 097 

698,651 

704.464 

696,423 

1,756 

12190 

7"30 650 
73O134 
734 494 
734 155 
736 338 
746 664 
729 788 
7'31 674 
730 291 
736 033 
746 681 
734 258 
724 047 
732 896 
732 392 
733 192 
732 893 
728 686 
732 906 
746 892 
736 161 
731 556 
734,385 
732,906 
732,451 
728,717 
743 174 
560 942 
625 551 
720 062 
755 020 
735 522 
728 606 
730 136 
725,041 
734,811 
731556 
744 753 
731 603 
733.295 

727,185 

755,020 

560,942 

32,155 

12195 

680,674 
684,030 
692,254 
593,438 
762,143 
725,380 
718.868 

711,465 
475,653 
736,380 
268,047 
755.245 
611,966 
730 830 
688 652 
718 050 
704 935 
633 002 
684 539 
69 831 

729 868 
702 189 
754 253 
679 269 
694 578 
659 773 
685 454 

0 
448 383 
661 573 
780,241 
748,815 
514037 
665,869 
668109 
755996 
679,075 
797,075 
214 908 
685 219 

629,272 

797,075 

"181,946 

12100 

285,4?4 
307,783 
411,761 

22.883 
361.937 
394352 
42,490 

51613 
22! 231 
431 971 

211 
47' 189 
21! 835 
432 657 
39~ 696 
392 590 
108 782 
406 651 
407 172 

2,330 
424.407 
323,949 
464.091 
404,038 
393.265 
386,994 

76,126 
0 

213 926 
342 563 
428 297 
455 387 

67 166 
267,957 
397,392 
488 587 
314825 
517 590 

7 2Z4 
365 308 

304°642 

517,590 

159.073 

12105 

75,490 
97,159 

104,116 
837 

85.610 
52.860 

119,662 
3,086 

74,107 
133,307 

305 
32.435 
60,988 

131,215 
129.323 
109,076 
25,755 

112.011 
124,215 

73 
22,463 
86,162 

135,321 
123,256 
111,244 
117,535 

3,039 
0 

15 215 
78 748 
ZZ 901 

138 924 
6~ 630 

393 
116 649 
149 374 
95 951 

160 720 
236 

119,481 

75,797 

160.720 

51,457 

12106 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



CASE SILYOy LIFE INSU2ANCE C~IPANY 

RISE ANALYSIS SYSICH 

I-~,.'YoUCI: SPDA 
~TPATEGY: CREDITED = [ARNFD LESS 150 NET - INVEST 111 5 YR C02PORATES 

UMIIS: IGOO 

SURPLUS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . . . . .  . . . . . .  

;RI~L 12186 12/87 

I 0 1,671 
2 0 1,671 
3 0 1,435 
4 0 1,471 
5 0 1,436 
6 0 434 
l 0 1,68~ 
8 0 1,671 
9 0 1,671 
10 0 1,436 
11 0 474 
12 0 1,471 
13 0 1,671 
1~ 0 1,471 
15 0 1,471 
16 0 1.471 
1/ 0 1,471 
18 0 1,685 

c~ 19 0 1.471 I 
o~ 29 0 474 
[~ 21 0 1,436 

22 0 1,471 
23 0 1.471 
24 0 1,435 
25 0 1,471 
26 0 1.671 
27 0 474 
28 0 434 
29 0 474 
30 0 1,671 
31 0 -371 
32 0 1,436 
33 0 1.685 
34 0 1.671 
33 0 1,684 
36 0 I,~71 
37 0 1,471 
38 0 474 
39 0 1,671 
40 0 I.~71 

~EAW: 0 1,310 

~IGH: 0 1.685 

lO~: 0 -371 

12188 12190 12195 

2,803 8,787 34,054 
2,813 8,659 32,656 
2,937 9,249 30,870 
2.692 8,665 38,526 
2 723 8,92~ 40,736 
1'882 9,369 38,092 
2 725 0,862 36,247 
2 003 8,677 37,801 
2'803 0.657 40,866 
2 724 8,862 36,586 
1 870 8,462 35,173 
,692 8,709 40,449 

2 800 9,009 42.264 
,076 8,681 36,338 

2 865 8,897 38.543 
2,865 8,695 35,152 
2,692 8,911 39.223 
2,723 8.564 40,291 
2,692 8,823 25,440 
1.871 8.462 23,739 
2,724 8,936 35,836 
2.876 8.632 33,351 
2.692 8,765 39.696 
2,937 8,6r,6 27,182 
2,875 9,017 32,487 
2,812 8,255 29,172 
1.866 8,732 43,401 
1,0/1 9.348 -86,135 
1.870 8,441 33,628 
2,812 8,338 20,385 
1,120 8,114 38,006 
2,753 8,780 38,229 
2,723 8.564 39.260 
2.813 8.659 39,692 
2.612 7,978 27,279 
2,690 8.856 42,666 
2,876 8.632 30,710 
1.866 8.363 43.486 
2,802 B.905 35.889 
2,865 9,183 38,227 

2.583 8,727 32.638 

2,937 9,369 43,486 

1,120 7,978 "86,135 
~TANDARD bFVIATION: 

O 501 424 

12100 

70 484 
67 598 
40 810 
51.546 
80 499 
81.027 
74 450 
64.659 
78.162 
68075 
34 932 
82,587 
84947 
72 524 
80 399 
61176 
73 545 
no 751 
19 248 
~ 233 

497 
67 580 
77 7O5 
34 137 
48 917 
53 097 
79 054 

-86 135 
63 693 
45 252 
78 931 
68 397 
70 245 
75 277 
27 898 
86 464 
63 145 
87 805 
35 038 
78 805 

60,424 

87,805 

-86,135 

12105 

100,000 
9G,347 
50,639 
70,148 
117,510 
119,914 
108,868 
96.395 
112,075 
86,577 
44,8~7 
117,908 
127,299 
100.982 
~8,696 
82,537 

102.865 
121,16~ 
17,296 
18.948 

104,044 
95,062 
109,820 
40.818 
66,083 
69.751 
114,767 
-85,135 
90,668 
69,359 
106,126 
74.147 

102.286 
109,750 
40,~68 
125,667 
88,729 
123,604 
39,109 
115,682 

85,241 

127,29<2 

-~,135 

121O6 

105,915 
98,872 
$2o191 
74 968 

125 263 
128 612 
115 675 
103 295 
118 337 
90 586 
~7 ~16 

126 744 
135 814 
106 035 
126 316 
86 840 

109 325 
129 571 
17 334 
20 490 

I l l  910 
101718 
115,635 
42.555 
~ 800 

418 
124,212 
-86,135 
97 631 
7'3 604 
113 120 
76.015 

110.900 
117,282 
42.962 
133,464 
93,392 
129,835 
41,762 
123,001 

90,644 

135,816 

-86,135 

294 19.766 29,933 4Z, 72~ 
l ~o.5  t . . . . . .  



SECTION 3B 

CASE STUDY LIFE INSURANCE COMPANY 

DETAILED RESULTS OF TRIAL 1 

Detailed results of the first trial are contained in the following pages. 

The reports are 

Report 6: 

Report 7 : 

Report 8: 

Report 9: 

Report 12: 

Report 13 : 

Report 14 : 

Report 15: 

Report 16: 

Interest Rates used in this Trial 

Sources of Funds CCash Flows) 

Assets Retained From Prior Period 

Liability Summary 

Statutory Gains 

Profits Released by Source 

Lapse Rate, Mortality Rate and Interest Rate Data 

Balance Report 

Statutory Gains - Fiscal Period 

Reports 19-20: Supplemental Asset Data 

3-63 
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CASE STLIOy LIFE INSURANCE COHPANY 

TRIAL: 1 

PAGE: 9 

RISK ANALYSIS SYSTEH 

PROOUCT: SPDA 

STRATEGY: CREDITED = EARtJED LESS 150 NET - IHVEST IN 5 YR CORPORATES 

12/~ 12187 12188 

LIABILITY SUHHARY--INTEREST SEIISITIVE LIABILITIES 

PREHIUHS 
-DEATH BENEFITS 2,926 6.569 7,477 
-DIVIDENDS 
-PARTIAL SURRENDERS 
-NET SURRENDERS 16,283 34,405 35,911 
"EXPENSES 1,171 2,419 2,457 
"NET CONXlSIONS " -  
"SURPLUS RELIEF CIIARGE 

ItlSURAHCE CASII FL~.I -20,380 -43,393 -45,844 

aEGINNING ACCOUNT VALUE (,65,199 665.430 669,665 

• INTEREST CREDITED 66,~26 63,227 
,PREMIUMS 

. 

-FUNDS RELEASE~ BY DEATll 2,926 6,569 7,477 
-HORTALITY CHARGE 
-PARTIAL SU~RENgERS 
-GROSS SURRENDERS 16,B43 35,62Z 36,653 
-CHA~GES 

ENDING ACCC~NT VALUE 645,430 669,665 688,762 

~ASH VALUE 623,937 653,576 677,526 

IHSURANCE IN FORCE 645,430 669,665 688,762 

~OLICIES IN FGRCE 23,772 22,369 21,023 

1E~FRVE 628,638 658,322 670,361 
LESS SURPLUS RFLIEr 

'~EI RESERVES 62~,638 650,322 678,361 

3r~INNIIIG LOANS 

4LOA9 I t, ITERE $1 
4lIEU L .n.At/'~ 
- lO,'~l IERIIIIIAT iOIl~ 

"H~! IIJG ! OAN'I 

12/90 

9,447 

37,455 
2,476 

-49,378 

702,009 

57,587 
. 

9,447 

37,748 

712,400 

708,614 

712,400 

18,514 

708,861 

708,861 

12195 

13,916 

68,62i 
2,171 

-04,708 

684,394 

34,728 

13,916 

. 

68,621 

636,584 

636,584 

636,584 

12,339 

636,504 

636,504 

REPOR1:9 

DATE: 9 /  4187 TIHE: 18:16: I 

UNIT FACTOR IS 1,000. 

12/ 0 

9,185 

62,44i 
890 

-72,516 

303,782 

17,379 

9,185 

62,441 

249,535 

249,535 

249,535 

3,710 

249,535 

249,535 

12/ 5 

° 

3,767 

24,85~ 
233 

-28,854 

85,941 

5,124 

3,767 

24,85~ 

62,444 

62,444 

62,444 

692 

62,444 

62,444 

121 6 

1,688 
° 

64,529 
90 

-66,307 

62,444 

3,77"3 

1;688 

64,529 



CASE STUDY LIFE INSURANCE CC~AJIY 

TIIAL: I 

PAGEs 29 

l i t !  ANALYSIS ITSTEN 

PgODUC.Tt SPOA 

STRATEGT: CREDITED • EARHED LESS 150 NET - INVI~ST IN S YR COItPO~ATES 

12/B6 12187 12188 12190 
STAIUTORY GAINS (STATEHEHT BASIS) 

FISCAL PERIOOS 
FR~HIIJH$ 
INVE~IHEXT INCmE 73,73i 67,472 66,92i 
ACCRUAL OF DISCCUI~T 404 556 854 

TOIAI INCOHE 74,136 68,029 67,77'5 
~EI ~UI~RENI)ERS 33,623 35,276 37,084 
PARIIA~ SURREndERS 
~EATH BE)#EFII5 6,137 7,016 8,932 
OlVIDENOS 
EXrFXSES 2,609 2,439 2,474 
WET CC~.*t155 ION~ 
SI'RPL"~ RELIEF CPARGE 
IYCREASE Ill IOAOIXG 

c~ INCREASE I .  RESERVES 32,772 21,58i 1~,778 
t tACt I .  OlVSOE~:~ LIaBILItY 

TOTAL OISGUR~EI~XTS 74,941 ~,312 63.269 

SlXFlnC~ ~AI~ -006 1,717 4,507 
C / r l I A L  G A I X $  

CAIN CN CALLS A):D fiGLLOVC~ 3,338 -3 34 

:OC~ PROFIT 2,532 1,716 6,541 

I~CR IH C~RPLU$ 1,671 1,131 2,997 
TAXES ~51 583 1,566 

PROFITS RELEASEO 

SFATtJT~RY RESER'.~ 6~3,059 675,831 697,416 730,650 
OI'/IOEHD IlAOILI|Y 
TRIAl IIA~IL|IY ~3,059 675,031 697,61~ 730,650 
~U~LU3 1.67t 2,603 0,7~7 
r~LICIES IX FORCE 2G,500 23,066 21,68~ 19,1~6 
INSURANCE IN FORCE 6~.199 690,50/ 710,575 735 05~ 
C~SH V~LUE IX FORCE 663,059 6;0,955 696,553 730:396 
ACCCJUNF VALUE I~ FORCE 665,199 690,507 7~0,575 735,852 
rOllCV lOANS Ix FORCE 
G~O~S DEF(RREO PREHI~I~ 
t i l l  DEFERRED PREHIUI;$ 

F rF~FNT VALUE OF rRorli~ ~[$FASFD tO ~AI[ 
rv AT IOX OF PR~FII5 RCtC^~F~ 
:'J AT 15X OF PR~FI15 RFIFAt[D 
rV At 7~  ~t ~ROII|S Rf|TA',I: ~ 

llEIqgllt s 16 

DALE: 91 1~i87 11 ts  1|:16s 1 

UNIT FACTOR iS 1.000. 

12/95 

47.810 
- 130 

47,679 

53.4O6 

13.77; 

2,253 

-32.&54 

36.981 

10,699 

3 

10,702 

7,063 
3,639 

6~0,676 

68O,674 
34,054 
13,194 

680,674 
600.674 
680,674 

121 0 

28.255 
-111 

28,14/, 

68,989 

9,679 

978 

-61o 289 

18,358 

9,787 

136 

9,923 

6,549 
3,374 

~85,47A 

285,~7& 
70.484 

285.474 
285.t.7¢ 
285,474 

t21 $ 

1&,031 

29,448 
o 

&el94 

27O 

-28,$18 

S, 394 

8,636 

8.636 

5,700 
2,936 

TS ,(,¢0 

~,490 
100.000 

8~T 
~.490 
75,490 
7~,490 

IZ l  £ 

12o983 
-59 

12.92& 

75.940 

3.324 

189 

-7~.690 

3,962 

8,962 
o 

8,962 

5.915 
3,047 

105,91; 


