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S Y M P O S I U M  PROCEEDINGS 

SESSION 5B 

SOLVENCY STANDARDS IN CANADA 

(OPEN FORUM) 

INTRODUCTION 

MR. DAVID R. JOHNSTON: This  sess ion is b e i n g  p r e s e n t e d  by  the  

CIA Solvency  S t a n d a r d s  Committee, as is Sess ion 6B, en t i t l ed  Modelling 

Techn iques  for  Use in Tes t i ng  the Scenar ios  Be ing  Developed  by  the 

CIA Solvency  S t a n d a r d s  Committee. 

We i n t e n d  to be p rac t ica l  in d i s c u s s i n g  the  implementat ion of a 

so lvency  t e s t i ng  p rocess  which has  been  a p p r o v e d  in p r inc ip le  by  the  

CIA Council  as a reasonable  d i rec t ion  to follow. The  t e a c h i n g  sess ion 

la te r  today  is i n t e n d e d  as a demons t ra t ion  of the  p roces s  we envis ion .  

These  two sess ions  are  pa r t  of the communicat ions  which we expec t  to 

lead to a so lvency  t e s t i ng  p rocess  tha t  you  may be invo lved  in as 

ea r ly  as 1988. 

As modera tor  today ,  I will give an overv iew of what we ' re  t r y i n g  to 

ach ieve ,  and why and when we ' re  t r y i n g  to ach ieve  i t .  The o t h e r  two 

pane l i s t s  are  Rober t  C. W. Howard and  Allan B r e n d e r .  Mr. Howard 

will d i scuss  the cons ide ra t ions  invo lved  in implement ing  what we p ro -  

pose from a company p e r s p e c t i v e .  Mr. B r e n d e r  will t ake  it from t h e r e  

and d i scuss  the ways in which the  p roces s  might be v iewed by  seve ra l  

o t h e r  pa r t i e s .  
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We're anxious to get feedback. We sent a questionnaire to each 

Canadian valuation actuary concerning our work, and the responses so 

far has been very helpful. We'll refer to those responses in this 

presentation although we intend to discuss them more formally at the 

November CIA meeting. 

Now to start this session, I am going to talk about the why, what and 

when of our proposal for solvency testing. 

WHY DEVELOP STANDARDS FOR SOLVENCY REPORTING? 

We have been asked to develop standards for solvency reporting for 

the following reasons. 

i .  Dwindling Margins -- Since the rules for valuation were 

changed in 1978, it appears valuation margins in the calculation of 

policy liabilities have become significantly slimmer. The Department of 

Insurance has felt it necessary to comment on this. 

2. GAAP -- In the last three years there has been a strong 

attempt to reach a consensus on what would constitute GAAP for life 

insurance in Canada. One of the preconditions of adopting GAAP that 

the CIA, the Canadian Life and Health Insurance Association (CLHIA) 

and the regulators have asked for, is the development of adequate 

solvency standards. 

5B-2 



3. C o m p a n y  F a i l u r e s  - -  While i t  is  s t i l l  t r u e  t h a t  t h e r e  h a v e  

b e e n  no  i n s o l v e n c i e s  o f  f e d e r a l l y  r e g i s t e r e d  l i fe  i n s u r a n c e  c o m p a n i e s  in  

C a n a d a ,  a n u m b e r  o f  f i n a n c i a l  i n s t i t u t i o n s  h a v e  f a i l e d .  T h e  c o n c e r n  

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

4. I n d u s t r y  C o m p e n s a t i o n  Plan  - -  As a r e s u l t  of  t h e  c o n c e r n  

o v e r  t h e  f i n a n c i a l  s t a b i l i t y  o f  f i n a n c i a l  i n s t i t u t i o n s ,  t h e  CLHIA is  

currently developing a policyholder protection plan. Financial 

standards, in the form of a minimum surplus formula, are used by the 

plan to minimize the potential for problems. 

5. Federal Regulations -- The Department of Insurance has 

indicated that it will implement a minimum surplus formula by 

regulation. Hopefully, this will be the CLHIA formula. The CIA 

needs to react to both these developments -- namely, the policyholder 

protection plan and government. 

WHAT PRINCIPLES, STANDARDS AND TECHNIQUES ARE SOLVENCY 

T E S T I N G  INVOLVED IN? 

T h e  f i r s t  major  q u e s t i o n  t h e  c o m m i t t e e  a d d r e s s e d  was  w h e t h e r  we 

s h o u l d  w o r k  on  a f o r m u l a  fo r  min imum s u r p l u s  a n d  c a p i t a l ,  s u c h  as  t h e  

CLHIA a n d  t h e  D e p a r t m e n t  o f  I n s u r a n c e  a r e  d o i n g ;  o r  w h e t h e r  we 

s h o u l d  t a k e  t h e  v iew t h a t  a n y  g i v e n  f o r m u l a  w o u l d  b e  i n a d e q u a t e  a n d  

p u r s u e  p r i n c i p l e s  a n d  p r o c e d u r e s  fo r  t e s t i n g  s o l v e n c y  i n s t e a d .  
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It did not take us long to decide that any given formula would be 

inadequate, because there are too msny differences among companies 

for a given formula to have the capability of dealing with  them 

adequately. Those of you who responded to our questionnaire this 

summer have strongly agreed with this position. 

I am well aware that those concerned with the industry compensation 

plan and the Department of Insurance are anxious to have a specific 

formula for minimum capital and surplus. This is because an objective 

test provides a good, clear starting point for their work. Frankly, I 

suspect that the regulators will be slow to abandon a formula 

approach once they have started it. However, I expect them to 

acknowledge that whatever their formula ends up as, it will have 

deficiencies. 

In thinking about the work necessary to develop principles and 

procedures for proper testing of solvency, the committee quickly 

recognized that a very big job was in store which would take a long 

time. Therefore, we wondered whether an intermediate step could be 

taken to achieve our objective more quickly. 

We concluded that the environment in which we would be developing 

standards would likely consist of three phases: 
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3 PHASED ENVIRONMENT 

REPORTING PHASE 

BASIS 1 

PHASE PHASE 

2 3 

C, AAP No 

STATUTORY 1978 Method 

SOLVENCY CLHIA Formula 

Yes Yes  

Modif ied  Modi f ied  

(CLHIA F o r m u l a )  (CIA O p i n i o n ? )  

( S t a t u t o r y  ( S t a t u t o r y  

F o r m u l a )  F o r m u l a )  

With this background, the committee decided on two directions: 

i .  A s h o r t - t e r m  d i r e c t i o n  would  e n t a i l  t h a t  we " p i g g y b a c k "  o n t o  t h e  

CLHIA o r  r e g u l a t o r y  f o r m u l a  in  o r d e r  to  p r o d u c e  a t e s t  t h a t  

wou ld  be  more  m e a n i n g f u l  t h a n  s imply  c o m p l e t i n g  t h e  f o r m u l a  

i t s e l f .  T h i s  s h o r t - t e r m  d i r e c t i o n  will be  o u r  f o c u s  t o d a y .  

. We also  e n v i s i o n  a l o n g - t e r m  d i r e c t i o n  l e a d i n g  to s t a n d a r d s  a n d  

t e c h n i q u e s  e n a b l i n g  t h e  a c t u a r y  to  m o n i t o r  a n d  p u t  f o r t h  an  

a c t u a r i a l  o p i n i o n  on  s o l v e n c y .  T h i s  d i r e c t i o n  wou ld  n o t  d e p ~ n d  

on  a s t a t u t o r y  o r  i n d u s t r y  f o r m u l a ,  b u t  wou ld  h a v e  to  t a k e  s u c h  

a f o r m u l a  i n t o  a c c o u n t .  

In  f o r m u l a t i n g  t h e s e  two d i r e c t i o n s ,  a S t a t e m e n t  of  D i r e c t i o n s  was 

d e v e l o p e d  a n d  p r e s e n t e d  to t h e  CIA C o u n c i l  in  March  1987. T h e  

S t a t e m e n t  was  a c c e p t e d  b y  C o u n c i l  a n d  d i s t r i b u t e d  to t h e  m e m b e r s h i p .  
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The key components of the Statement involve the short-term direction 

which consists of the following. 

The Actuary  will calculate:  

A. Cur ren t  year  formula su rp lus  r equ i r emen t ,  and a compari-  
son to actual surp lus  on hand;  

B. A project ion of (A) for five yea rs  assuming the company's  
bus iness  plan,  inc lud ing  new bus ine s s ,  and expec ted  
fu tu re  exper ience ;  and 

C. Project ions of (A) for five yea rs  assuming cer ta in  pessimis-  
t i c -bu t -no t - imposs ib le  devia t ions  from the  assumptions in 
(B). 

In making these projections, we intend that liabilities will be recal- 

culated during the projection period on assumptions that reflect the 

scenarios. While we take no position on the results of any one of 

these tests, we feel the trend of these tests and their sensitivities to 

the different scenarios wil l  provide valuable information to the 

management of regulators. Most of you agreed with this position in 

your questionnaire responses. 

Another component of the Statement of Directions is as follows: 

The Committee on Solvency is to develop adverse scenarios 
for testing. To these would be added scenarios chosen by 
a company's valuation actuary based on the company's 
particular circumstances. 

The current focus of the committee's work is on developing mandated 

scenarios and reacting to the results in order to develop other 

scenarios. Your questionnaire responses showed considerable 

uncertainty as to whether we are on the right track with the scenarios 

we've developed so far -- that is, you were concerned about having 
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too many  s c e n a r i o s  a n d  with t h e  f ac t  t h a t  most  of  t h e  s c e n a r i o s  w e r e  

a d v e r s e .  

Again, from the Statement of Directions: 

The results of these calculations would be incorporated into a 
private report available only to: 

A. The Company's Board of Directors 

B. The regulatory authority 

C. The management of the consumer protection plan (If 
appropriate) 

There was strong concern expressed in your responses about 

presenting the results of this work to the consumer protection plan. 

The Statement also includes the following. 

In the longer term, the committee will develop principles, 
standards and techniques to enable the actuary to monitor 
and give an opinion on the solvency position of a company. 
This work would encompass any statutory solvency requirement 
that may exist, but not depend on it or be limited to it. 

I will not comment much on this other than to say that I believe this 

d i r e c t i o n  is t h e  one  which  we all wish  we w e r e  e q u i p p e d  to h e a d .  It 

will take somewhat longer, but we want to at least get started now. 

THE "WHEN" OF SOLVENCY TESTING 

So, this is what we have in mind to ask of you: the projection of 

business, including new business for 5 years under various scenarios, 

the revaluation of that projected business consistent with the scenarios 

and analysis, and the reporting of surplus resulting from the various 

scenarios using the CLHIA formula. 
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The "when" is described as follows: 

Recognizing that this is a significant addition to the 
current workload, the calculations would not be required 
until August of the following year. This would be optional 
for 1988 (in respect of the 1987 year end statements) but 
mandatory for 1989 (in respect of the 1988 year end 
statements). 

As you can see, our objective is to ask the membership to "piggyback" 

onto the CLHIA or regulatory formula in order to produce a test that 

would be more meaningful than simply completing the formula itself, as 

envisioned in the short-term direction during 1988, on a voluntary 

basis, and if appropriate, to recommend that it be mandatory a year 

later. We do not recommend that the membership have this work 

completed at the time the financial statements are filed in February of 

each year. It is enough to have the CLHIA or regulatory surplus test 

completed at that time. We anticipate that the proposed scenario 

testing be done during the latter part of the year. 

T h e r e f o r e ,  in t h e  fall of  1988, you  m i g h t  be  w o r k i n g  f rom 1987 y e a r  

e n d  f i g u r e s ,  on a v o l u n t a r y  b a s i s ,  i f  t h i s  p r o c e s s  r e m a i n s  on 

s c h e d u l e .  To  c o m p l e t e  y o u r  w o r k  w i t h i n  t h i s  t ime  f r a m e ,  o u r  

commi t t e e  will h a v e  to p r o v i d e  s u f f i c i e n t  g u i d a n c e  o v e r  t h e  p e r i o d  u p  

u n t i l  t h e  J u n e  1988 m e e t i n g  to e n a b l e  y o u  to p r o c e e d  r e a l i s t i c a l l y .  

Most l i ke ly  we will n e e d  to s c h e d u l e  spec i a l  m e e t i n g s  in  a d d i t i o n  to t h e  

r e g u l a r  CIA m e e t i n g s .  

Up to now, we have assumed that either the industry compensation 

plan or the federal government regulations will be in place requiring a 

formula calculation for year end 1987 figures. Ilowever, the time 
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f rame is  so t i g h t  t h a t  n e i t h e r  may  be  in  p l a c e .  N e v e r t h e l e s s ,  

w h a t e v e r  d o e s  h a p p e n  may h a v e  a b e a r i n g  on  o u r  t ime f r a m e .  F rom 

t h e  q u e s t i o n n a i r e  r e s p o n s e s ,  i t ' s  c l e a r  t h a t  m a n y  of  y o u  feel  t h a t  o u r  

t i m e t a b l e  s h o u l d  b e  i n d e p e n d e n t  of  t h e  i m p l e m e n t a t i o n  d a t e  o f  t h e  

i n d u s t r y  c o m p e n s a t i o n  p l a n .  

Most o f  y o u  who fe l t  t h a t  way  w e r e  e i t h e r  u n c e r t a i n  as  to t h e  b e s t  

t i m e t a b l e  o r  d i s a g r e e d  wi th  t h e  c o m m i t t e e ' s  v i e w .  T h e r e  was  a s t r o n g  

d o u b t  t h a t  c o m p a n i e s  wou ld  commit  t h e  r e s o u r c e s  to  c o m p l y  wi th  o u r  

p r o p o s a l s  as  e a r l y  as  1988. Also m a n y  c o m p a n i e s  seem i l l - p r e p a r e d  to  

do t h e  s c e n a r i o  t e s t i n g  we p r o p o s e .  Ye t ,  t h e r e  is  a r ea l  u r g e n c y  

s u r r o u n d i n g  t h i s  p r o b l e m  a n d  we m u s t  f i n d  t h e  r i g h t  d i r e c t i o n  a n d  

move  a h e a d .  T h e  t e a c h i n g  s e s s i o n  t h a t  fol lows is  one  s t e p  t o w a r d  t h a t  

d i r e c t i o n .  

IMPLEMENTING SOLVENCY T E S T I N G  - -  PHASE I 

MR. R O B E R T  C.  W. HOWARD: Mr. J o h n s t o n  h a s  to ld  y o u  t h a t ,  in  

e s s e n c e ,  y o u  h a v e  to do s c e n a r i o  t e s t i n g  of  y o u r  c o m p a n y ' s  s o l v e n c y .  

A l t h o u g h  I h o p e  i t  will n o t  b e  t h e  c a s e ,  I am l i k e l y  to  be  c o n s t r u e d  as  

s a y i n g  t h a t  y o u  w o n ' t  be  ab le  to do  w h a t  Mr. J o h n s t o n  h a s  to ld  y o u  

y o u  m u s t  do .  F o r t u n a t e l y  I will be  fo l lowed  b y  Mr. B r e n d e r ,  who  will 

a p p l y  t h e  " p e a c h e s  a n d  c r e a m "  m e t h o d .  By  t h e  t ime he  is  f i n i s h e d  

y o u  will b e  so e x c i t e d  a b o u t  s c e n a r i o  t e s t i n g  t h a t  y o u  will s t a r t  

w o r k i n g  at  i t  d u r i n g  y o u r  f l i g h t  h o m e .  
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My presentation is about the way scenario testing can be implemented 

in your company. Let's start by getting some key principles in mind. 

MAIN PRINCIPLES 

However the scenario testing is done, the work must have these three 

characteristics: consistency, depictiveness and economy. 

i .  There must be internal consistency among all of the parts 

involved in the calculations. We are trying to get at the sensitivity of 

surplus to changes in the environment. Any errors that we make in 

valuing either assets or liabilities may respond in quite different ways 

to changes in the environment. Hence, if all the pieces are not 

entirely consistent with one another, a seemingly small slippage in 

accuracy could in fact render results meaningless. 

2. The calculations must depict what reality will be given the 

assumptions of the scenarios, at least to be in the right ball park. 

Anything less will be of academic interest only. 

3. The work must be economical. This is particularly so since 

a number of scenarios are required. Within a couple of years the 

company will be required to find the human resources and computer 

resources to do the work regardless of cost, but if there are shortcuts 

to be found that decrease the cost without jeopardizing the validity of 

the results, then we should all use them. 
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~aking the work consistent, depictive and economical will involve 

conflicting demands. No scenario testing will be totally consistent, 

highly depictive and dirt cheap. An important part of your work will be 

to find a balance among the three characteristics. 

THE IDEAL 

The ideal  approach  would be to take  the  company as is .  Apply  

decrements  to the  in force  files for  both  a s se t s  and l iabi l i t ies .  

Calculate e x p e n s e s  and market  va lues .  Determine  premiums,  d iv i -  

dends ,  dea th  claims, i n t e r e s t ,  r e n t ,  and so fo r th .  New r e c o r d s  would 

be added  to the  files to re f lec t  policies to be sold and  i n v e s t m e n t s  to 

be acqu i red  acco rd ing  to the  company ' s  p lans .  

But this  ideal  i sn ' t  even  remote ly  economical .  It is simply too 

expens ive  to do all the  ca lcula t ions  on the  full l ive file in most cases .  

From a p rogramming  s t andpo in t ,  if  y o u r  company is l ike mine,  the  

80/20 rule  comes into force  with a v e n g e a n c e .  T h e r e  a re  a myr iad  

li t t le excep t ions  tha t  have  o c c u r r e d  only once or  twice,  bu t  have  been  

a round  for  many y e a r s .  If  the  p rog ramming  logic were  to take  all of 

these  fac tors  into accoun t ,  I doub t  tha t  the  p rog ramming  would e v e r  

be completed.  

MODELS 

I am su re  tha t  most of you have  a l r eady  dec ided  tha t  you  will do the  
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s c e n a r i o  t e s t i n g  u s i n g  a model .  The  p u r p o s e  of  the  model is to 

r e p r e s e n t  t h e  c o m p a n y  b y  a m a n a g e a b l e  n u m b e r  of  o b j e c t s  on which  

c a l c u l a t i o n s  can  be  done  a u t o m a t i c a l l y .  

In order to improve communication, I would like to define a few terms. 

I will refer to a "model ceil" as an object in the model that represents 

one or more discreet objects of reality with similar characteristics. A 

model cell can be an asset or a liability. Normally the model will be 

idealized so as to decrease the number of cells required. 

By "algorithm" I mean a series of calculations to achieve a desired 

effect. The workings of a model are essentially a series of algorithms. 

They describe the relationships among parts. Normally algorithms will 

not change from one scenario to another. 

By "parameter" I mean a numeric value or a table of values, such as a 

mortality table, which is used in the algorithms. Most  parameters will 

be the same over all scenarios, but a few important ones will change 

from one scenario to another. 

"Assumption," "formula," and "method" are terms frequently used to 

describe the way something is calculated or the numbers used in the 

calculation. I try to avoid these terms because they mean different 

things to different people. 

I will now examine  each  of  t he  t h r e e  c h a r a c t e r i s t i c s  in t u r n  - -  

c o n s i s t e n c y ,  d e p i c t i v e n e s s  and  e c o n o m y .  

5B-12  



cONSISTENCY 

The pieces  have  to fit t o g e t h e r  p r o p e r l y .  Without i n t e rna l  c o n s i s t e n c y  

many of the  sens i t iv i t i es  o b s e r v e d  will be phantoms c r e a t e d  by  the  

model. The phantoms will become i n c r e a s i n g l y  s igni f icant  as the  model 

looks f a r t h e r  into the  f u t u r e .  

There  a re  four  a reas  in which you  need  to be cons i s t en t .  

1. Cons i s t ency  among t r a n s a c t i o n s  within  a s ingle  cell - -  T h e r e  

are a number  of examples of this  and  t h e y  are  all fa i r ly  obvious  once 

s ta ted .  To de te rmine  the  dea th  claims you will apply  a mortal i ty  r a t e  

to the  number  of policies in force .  Then  any  f u t u r e  premiums will be 

collected only from the  s u r v i v o r s .  It is poss ib le  to do a r easonab le  

project ion for  a y e a r  or  two into the  f u t u r e  wi thout  w o r r y i n g  about  

this  t ype  of i n t e rna l  c o n s i s t e n c y .  Many sec t ions  of the  b u s i n e s s  will 

have  e n o u g h  ine r t i a  such  tha t ,  for  example ,  p remiums,  dea th  claims, 

s u r r e n d e r s ,  e x p e n s e s  can all be  p ro j ec t ed  i n d e p e n d e n t l y  of one 

a n o t h e r .  N e v e r t h e l e s s ,  our  world is c h a n g i n g  r ap id ly  e n o u g h  tha t  

ru les  of thumb soon become sore  t humbs .  It also becomes i n c r e a s i n g l y  

diff icul t  to get the  r e s e r v e  even  close to c o r r e c t n e s s .  

2. Cons i s t ency  among cells of similar t ype  - -  To ach ieve  

c o n s i s t e n c y  and also e f f i c i ency ,  we will want  to use  the  same 

a lgor i thms and the  same pa r ame te r s  for  as many cells as poss ib le .  You 

must be su r e  tha t  you can jus t i fy  a n y  d i f f e r e n c e s .  For  example ,  in 
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comparing permanent and term insurance, you will almost certainly use 

different withdrawal tables. You might at first think of using the 

same mortality table for both, in the name of consistency. However, if 

the withdrawal rate for term insurance is markedly higher than that 

for permanent insurance, you should expect some deterioration in 

mortality. Thus you would have different mortality tables, in the 

name of consistency. At times it will be consistent to use the same 

parameter for two cells, at other times different parameters. 

Consistency is determined by the environment, never the other way 

around. 

3. Consistency among ceils of dissimilar type -- Probably one of 

the toughest parts of the job will involve having assets and liabilities 

working in harmony. Let me give you an example. Assume that a 

mortgage is paid off at the end of its term. It is then inconsistent to 

assume that an accumulation annuity product roils over at the end of 

the term unless you have an algorithm for reinvesting the new cash in 

an appropriate manner. Another place to watch is the choice of new 

money rates; they should be consistent among the assumed future 

pricing and future investment transactions. 

4. Consistency among new and existing cells -- You will have to 

assume both future sales and future investments. We have all heard 

someone say, "Our profit margins are squeezed pretty badly now, but 

things should get better soon." Although we all hope the statement is 

true, it would not be consistent to found the model on it. 
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DEPICTIVENESS 

U n l e s s  y o u r  r e s u l t s  look p r e t t y  m u c h  l ike  y o u r  c o m p a n y ,  y o u r  s c e n a r i o  

t e s t i n g  will h a v e  no  c r e d i b i l i t y .  Y o u r  mode l  m u s t  r e s p o n d  in  t h e  same 

d i r e c t i o n  a n d  in a b o u t  t h e  same m a g n i t u d e  as  y o u r  c o m p a n y  in  r e a l i t y  

will r e s p o n d  to e v e n t s .  

T h e  e a s i e s t  way to m a k e  y o u r  mode l  more  d e p i e t i v e  i s  to  u s e  lo t s  of  

ce l l s .  I t  is  e a s y  to b e  foo led  a b o u t  t h e  a m o u n t  o f  ce l l s  y o u  n e e d .  Le t  

me g i v e  y o u  an  e x a m p l e  f rom my e x p e r i e n c e .  

R e c e n t l y  I was  w o r k i n g  on  a new v a l u a t i o n  m e t h o d  fo r  o u r  i n d i v i d u a l  

a n n u i t y  p o r t f o l i o .  I d i d  t h e  v a l u a t i o n  u s i n g  5% o f  t h e  v a l u a t i o n  ce l l s  

u s e d  b y  t h e  old  s y s t e m .  T h i s  l e f t  me a r o u n d  5 ,000  ce l l s  to  v a l u e .  

S ince  t h e  r e s u l t s  s e e m e d  a l i t t l e  o d d ,  I d i d  t h e  v a l u a t i o n  a g a i n  b u t  

wi th  a 10% s a m p l e .  No cel l  a p p e a r e d  in  b o t h  s a m p l e s .  What do  y o u  

t h i n k  was  t h e  d i f f e r e n c e  b e t w e e n  20 t imes  t h e  5% s a m p l e ,  a n d  10 t imes  

t h e  10% sample?  N a i v e l y  I e x p e c t e d  i t  to  be  w i t h i n  1%. T h e r e  was  an  

8% d i f f e r e n c e  in  t h e  r e s e r v e .  

M a k i n g  a mode l  d e p i c t i v e  is  h i g h l y  e m p i r i c a l ,  a n d  v e r y  d i f f i c u l t .  I 

k n o w  o f  no  t h e o r y  t h a t  w o u l d  t e l l  y o u  t h e  p o i n t  a t  w h i c h  y o u  h a v e  

e n o u g h  ce l l s  o r  t h e  a c c e p t a b l e  d e g r e e  o f  i d e a l i z a t i o n .  I t  c an  b e  v e r y  

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

r e f i n i n g  y o u r  mode l .  You can  go to a lot  o f  e f f o r t  to  come u p  w i th  a 

v e r y  s o p h i s t i c a t e d  i d e a l i z a t i o n  of  y o u r  in  f o r c e  d a t a ,  a n d  f i n d ,  o n c e  
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y o u  a re  f i n i s h e d ,  t ha t  80% of t h e  e f f o r t  was w a s t e d .  

A few years ago I constructed a model that contained around 8,000 cells 

which represented about three-quarters of a million policies. I used 

quinquennial ages at issue and quinquennial years of issue for policies 

more than 12 years old. I used annual years of issue for younger 

policies. There were about 30 different plans included in the model. 

The results were not smooth. It seemed that there was too much 

happening at calendar years divisible by 5. Fortunately in this case I 

got a big improvement in smoothness simply by going to triennial 

groupings of year of issue. 

T h e r e  a r e  f o u r  a r e a s  in which  y o u  n e e d  be  c o n c e r n e d  abou t  t he  model 

b e i n g  a d e q u a t e l y  d e p i c t i v e .  

1. Be s u r e  t ha t  you  h a v e  t h e  r i g h t  s t a r t i n g  po in t .  Bas ica l ly  

t he  e x e r c i s e  is to c o n s t r u c t  in f o r c e  f i les  fo r  t he  model which  p r o p e r l y  

m i r r o r  t he  rea l  in fo rce  f i les .  T h i s  is a c ruc i a l  s t e p .  I f  y o u  d o n ' t  

s t a r t  r i g h t ,  you  have  no c h a n c e  of  e n d i n g  r i g h t .  

2. A c lose ly  r e l a t e d  m a t t e r  which  also r e q u i r e s  a lot of  c a r e  is 

e n s u r i n g  t h a t  t he  mix of  b u s i n e s s  for  new t r a n s a c t i o n s  is s u f f i c i e n t l y  

r e p r e s e n t a t i v e .  

Incidentally my experience is that you will generally need far fewer 

cells to represent new sales than you will need to represent the most 

5B-16 



r ecen t  y e a r  of ex i s t ing  sales .  As long as all the  t r ansac t ion  on the  

cells are  i n t e rna l l y  cons i s t en t ,  you are  not l ike ly  to cause  the  r e s u l t s  

to be off by  much.  For example,  you might eliminate any  plans  tha t  

r e p r e s e n t  less  than  5% of y o u r  bus ines s  or  you might use  decennia l  

yea r s  of i s sue  ins tead  of qu inquenn ia l  y e a r s  of i s sue .  

Let's be honest. Your management will judge the credibility of your 

model primarily by how depictive the first year of your model is and 

how smoothly it progresses to the last year. The mix of new business 

will hardly influence the first year of the model at all. The mix is not 

likely to disturb the smoothness either. Only you will be able to 

judge if the mix is sufficiently depictive. 

3. The t h i r d  area  in which it is impor tan t  to be  dep ic t ive  is in 

deve lop ing  the  a lgori thms for  d iv idend  pol icy.  The r e q u i r e d  scenar ios  

inc lude  some v e r y  s igni f icant  swings  in e x p e r i e n c e .  It is h igh ly  

un l ike ly  tha t  y o u r  d iv idend  scale will not be c h a n g e d .  But by  how 

much should  it change?  If y o u r  company is l ike o u r s ,  s e t t i ng  the  

d iv idend  scale is a v e r y  complex t a sk .  Not ing the  change  in the  

e x p e r i e n c e  fac tors  is v e r y  s ign i f i can t ,  but  it  is only  the s t a r t .  We 

also have  to look at our  a g g r e g a t e  e a r n i n g s ,  our  competi t ive posi t ion 

and  the  place to which we th ink  our  compet i tors  will be going .  I 

expec t  tha t  t h e r e  will be a lot of soul s e a r c h i n g  before  t h e r e  is a 

major cut  in the  d iv idend  scale.  Few companies  would want to be  a 

l e ade r  in th is  r e g a r d .  I am u n s u r e  as to how I will model ou r  decis ion 

making p r o c e s s .  It is v e r y  impor tan t  to ach ieve  a p r o p e r  ba lance  
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b e t w e e n  d i v i d e n d s  a n d  e a r n i n g s .  I am a f r a i d  t h a t  t h e r e  may  b e  no  

c h o i c e  b u t  to  m a k e  t h e  c a l c u l a t i o n s  i t e r a t i v e .  We will l i k e l y  n e e d  a t  

l e a s t  t w o  i t e r a t i o n s ,  b u t  I h o p e  we will n e e d  no  m o r e  t h a n  f o u r .  

4. Finally, and more troublesome yet, will be developing 

algorithms to properly simulate investment policy. The algorithms must 

respond to changes in the economic climate. Larger companies will 

need to be able to recognize scarcities in markets, particularly 

mortgages and real estate. For the model to be any good, you will 

have to be able to pin down your investment people on how they would 

respond to a wide variety of situations. For a company such as ours, 

which is heavily into savings products, it is absolutely vital to get 

this right. The more heavily your investment people are into trading, 

the more difficult it will be to get it right. If your company trades 

its portfolio many times over every year, then I can only offer you my 

sympathy on your modeling work. 

ECONOMY 

One of the major benefits of the scenario will be a sense of the way 

your company will respond to the wide variety of circumstances it may 

face in the future. If it is too expensive to run or takes too long to 

run,  the model will be of no value to you. 

However, never let it be said that I think modeling can be done 

cheaply. I wonder if there are any companies that appreciate the 

5B-18 



msgni tude  of the  t a sk .  Su re ly  none has  the  r e s o u r c e s  p r e s e n t l y  idle 

to be able to pu t  on the  t a sk .  It is going  to r e q u i r e  a lot of people 

and a lot of comput ing power .  

If you are  t h i n k i n g  that  the  modeling can be done with a s p r e a d  shee t  

program on a pe r sona l  compute r  (PC) ,  fo rge t  i t .  It may be poss ible  

for some to do the  modeling on a PC, bu t  it  c e r t a i n l y  won' t  be the  

case for us  because  of the  v a r i e t y  of c i r cums t ances  tha t  we have  in 

our  b u s i n e s s .  I expec t  tha t  one scenar io  will t ake  be tween  10 and  

30 minutes of CPU "time on a 14 mip mainframe compu te r .  Acco rd ing  to 

comparisons I have  made, th is  same amount of ca lcu la t ing  t akes  about  a 

week on a PC/XT.  

Our main t h r u s t  for  making the model economical will p r o b a b l y  be in the  

area of development  costs  r a t h e r  t han  the  r u n n i n g  cos t s .  I t h ink  it  

will l ikely  p rove  c h e a p e r  to have  more cells even  t h o u g h  it will cost  

more to r u n  the  model each time. The l a r g e r  n u m b e r  of cells will 

p robab ly  allow for more obvious  a lgor i thms and  less  time spen t  on 

deve lop ing  the  smallest number  of cells tha t  will g ive s a t i s f ac t o r y  

r e su l t s .  I have  been  a fan of APL for  many y e a r s ,  bu t  I don ' t  t h ink  

that  we f ind it s a t i s f ac to ry  for  the number  of cells tha t  we will have  to 

deal with.  We will almost ce r t a in ly  use  PL/I  for  much of the  work .  

Unfo r tuna t e ly ,  tha t  will i n c r e a s e  the  p rog ramming  time s ign i f i can t ly .  

I will be looking for  ways tha t  I can simplify the a lgor i thms .  For 

example,  one might assume tha t  all t r a n s a c t i o n s  o c c u r  on Ju ly  1 of 
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each  y e a r .  Th i s  is a pa t r i o t  a s s u m p t i o n ,  b u t  in o u r  case  we lose too 

much in d e p i c t i v e n e s s .  I may e x p l o r e  h a v i n g  all t r a n s a c t i o n s  o c c u r  at 

the  middle  of a c a l e n d a r  q u a r t e r .  I t h i n k  th i s  might  work .  

There is a lot of leeway for the actuary's creativity, but l should add 

a word of caution. It is possible to spend so much time finding a 

cheaper way to do things that you may never recover the cost of not 

doing things the more expensive way. 

TRADE-OFFS 

It is not possible to have a model that is fully consistent, depictive 

a n d  economica l .  You h a v e  to 

c h a r a c t e r i s t i c s  a g a i n s t  t he  o t h e r s .  

i tem t h a t  y o u  can j u s t  f o r g e t  abou t .  

t r a d e  o f f  each  one  of  t h e s e  

All a r e  i m p o r t a n t .  T h e r e  is no one 

1. C o n s i s t e n c y  - -  If  I had  to p ick  one of t h e  t h r e e  as b e i n g  

most  i m p o r t a n t ,  I would choose  c o n s i s t e n c y .  The  main p u r p o s e  of  t h e  

e x e r c i s e  is s c e n a r i o  t e s t i n g .  T h a t  means  c o m p a r i n g  the  e f f e c t  on 

s u r p l u s  of  a v a r i e t y  of s c e n a r i o s .  I f  y o u  don ' t  h a v e  a f a i r ly  h igh  

d e g r e e  of  i n t e r n a l  c o n s i s t e n c y ,  you ' l l  be s u r e  t h a t  s u r p l u s  will r e s p o n d  

as t he  model s u g g e s t s .  I am not s u g g e s t i n g  t h a t  you  won ' t  ge t  t h i n g s  

to move in t he  r i g h t  d i r e c t i o n ,  bu t  w i thou t  i n t e r n a l  c o n s i s t e n c y ,  t he  

rea l  s e n s i t i v i t y  may be s i g n i f i c a n t l y  more or  l ess  t h a n  the  model 

i n d i c a t e s .  
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The longer  the  term of the  pro jec t ion ,  the  more impor tant  cons i s t ency  

will be.  As long as your  model is depic t ive  at the  s t a r t ,  the  

cons is tency  will help keep  it depic t ive  t h r o u g h o u t .  

Of course ,  you will want to remember  the  80/20 rule .  E ighty  pe r cen t  

of the cons i s t ency  that  you need  will take 20% of your  time. In the  

i n t e r e s t s  of economy, you may need  to give up on the  remaining  20% of 

cons i s tency .  

2. Depic t iveness  - -  It is impor tant  tha t  the model be depic t ive  

for it to have any credib i l i ty  with management ,  but  he re  I might be  

incl ined to cheat  a l i t t le .  It only has to be depic t ive  at the  s ta r t  to 

gain c red ib i l i ty .  If the  model is depic t ive  at the  s ta r t  and cons i s t en t  

t h e r e a f t e r ,  t hen  I will be p r e t t y  conf ident  about a s se s s ing  the 

sens i t iv i t ies  p rope r ly .  I would be inc l ined to inc lude  a lot fewer  cells 

in the  f i rs t  project  yea r  of sales than  I did in any p r io r  yea r  of sales .  

I p robably  would still have to have  the  r igh t  d i s t r ibu t ion  by plan,  bu t  

the d i s t r ibu t ion  by  age and amount will l ikely p rove  to be much less  

s igni f icant .  

There  is one th ing  that  you can do to get a h igh  d e g r e e  of dep ic -  

t i veness  v e r y  cheaply .  That is to fudge  the  r e su l t s  by  manual 

i n t e r v e n t i o n .  But don ' t  do it! You might cut  you r  development  time 

by as much as 25%, you might gain a lot of c red ib i l i ty ,  bu t  you may 

be misleading your  management .  If the  r e su l t s  are going to be 

misleading,  you would be b e t t e r  off not  even  s t a r t i n g  the  exe rc i se .  

5B-21 



3. E c o n o m y  - -  I h a v e  a l r e a d y  m e n t i o n e d  w a y s  t h a t  y o u  c a n  

t r a d e - o f f  some c o n s i s t e n c y  o r  d e p i c t i v e n e s s  to i m p r o v e  e c o n o m y ,  b u t  

t h e r e  a r e  e v e n  some t r a d e - o f f s  w i t h i n  a p p r o a c h e s  to  m a k i n g  t h e  mod~ 

e c o n o m i c a l .  

Which r e s o u r c e s  a r e  s c a r c e ?  Is  t h e  b o t t l e n e c k  m o d e l e r s ,  p r o g r a m m e r s  

o r  c o m p u t e r s ?  In  o u r  c a s e  t h e  m o d e l e r s  a n d  t h e  p r o g r a m m e r s  will be  

l a r g e l y  t h e  same p e o p l e  a n d  t h e y  a r e  in s h o r t  s u p p l y .  C o m p u t i n g  

p o w e r  is  a l i t t l e  t i g h t  d u r i n g  t h e  d a y  s h i f t ,  b u t  o v e r n i g h t  we h a v e  

a t r e m e n d o u s  a m o u n t  o f  id le  c o m p u t i n g  p o w e r .  I e x p e c t  t h a t  a n y  

t r a d e - o f f s  t h a t  we make  will b e  to  s h o r t e n  t h e  p r o g r a m m i n g  t ime .  

T h e r e  we will b e  l o o k i n g  f o r  t h e  s i m p l e s t ,  mos t  s t r a i g h t f o r w a r d  

a p p r o a c h  e a c h  s t e p  a l o n g  t h e  w a y .  T h e r e  may  be  t imes  w h e n  we t h i n k  

we c o u l d  c u t  t h e  p r o c e s s i n g  t ime d o w n  b y ,  s a y  10%, b y  s p e n d i n g  an  

e x t r a  w e e k  o r  two  in  f i n d i n g  a way  to g e t  b y  wi th  f e w e r  model  

c e l l s .  I t  w o n ' t  be  w o r t h w h i l e  f o r  u s  to  do  t h i s  a l t h o u g h  o n c e  we 

g e t  t h e  mode l  r u n n i n g  we may  h a v e  t ime to  go b a c k  a n d  look fo r  some 

o f  t h e m .  

SURVEY 

Mr.  J o h n s t o n  m e n t i o n e d  e a r l i e r  t h e  s u r v e y  of  v a l u a t i o n  a c t u a r i e s .  

Some p a r t s  o f  t h e  r e s u l t s  w e r e  p a r t i c u l a r l y  i n t e r e s t i n g  to me f rom t h e  

s t a n d p o i n t  of  i m p l e m e n t a t i o n .  N o b o d y  s e e m s  to be  r e a d y  to do t h e  

s c e n a r i o  t e s t i n g  n o w .  V e r y  few e x p e c t  to  b e  ab le  to  w o r k  on  t h e i r  

1988 d a t a  in 1989, b u t  e v e n  t h e y  a re  n o t  p o s i t i v e  t h a t  t h e y  will be  
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able to do t h a t .  I doub t  tha t  most apprec ia t e  the  size of the  t a sk .  

I am v e r y  c o n c e r n e d  about  the t imetable tha t  we a re  s u g g e s t i n g .  I 

can see the need  for  moving ahead on this  t imetable ,  bu t  it  may be 

impract ica l .  The va lua t ion  a c t u a r y  may be unab le  to get  the n e c e s s a r y  

r e s o u r c e s  from his company un less  we use  something  as h e a v y  h a n d e d  

as t h r e a t e n i n g  to drum him out of the  p ro fess ion  if  he doesn ' t  do i t .  

I am not  su re  tha t  any  one would be well s e r v e d  by  au tho r i t a r i an  

moves like t h a t .  We need  y o u r  comments.  

CONCLUSIONS 

If we are  to do scenar io  t e s t i ng  r i g h t ,  it  is going to be a b ig  job. It 

is going to be an espec ia l ly  b ig  job for  the  old e s t ab l i shed  companies ,  

bu t  it  won' t  be  small for  anyone .  That  is good news if you  are  an em- 

pire  b u i l d e r .  I t ' s  bad  news if  you are  t i r ed  of b e i n g  o v e r w o r k e d .  At 

least  the  work should  p rove  i n t e r e s t i n g  and cha l l eng ing .  

I t h ink  we will f ind tha t  t h e r e  is a lot of va lue  to be g leaned  from the  

work .  Which b r i n g s  us  to Mr. B r e n d e r .  

MODELING AND SOLVENCY ASSESSMENT: FOUR PERSPECTIVES 

MR. ALLAN BRENDER: Mr. Johns ton  has  d e s c r i b e d  the  genera l  p lan 

of a t tack  on the  so lvency  problem for  life i n s u r a n c e  companies  which 

has  been  deve loped  b y  the  Committee on So lvency  S t a n d a r d s .  
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Mr. H o w a r d  has  d e s c r i b e d  t h e  p r o p e r t i e s  of  models  which  will be 

r e q u i r e d  to c a r r y  out  th i s  a p p r o a c h  and  has  g iven  you  an i nd i ca t i on  

t h a t  t h i s  is not  a simple t a s k ;  t h e  models  will be  compl i ca t ed ,  

e x p e n s i v e  to b u i l d ,  and  e x p e n s i v e  in c o m p u t e r  t ime to r u n .  We will 

h e a r  more  on t h e  c o n s t r u c t i o n  of  models  at t he  n e x t  s e s s i o n .  

R i g h t  now,  I 'd  l ike to d i s c u s s  t h e  u s e s  to which  t h e s e  models  will be  

p u t .  I 'll c o n s i d e r  mode l ing  a n d  t h e  s o l v e n c y  a s s e s s m e n t  p r o c e s s  as 

s e e n  b y  f o u r  d i f f e r e n t  g r o u p s :  Va lua t ion  A c t u a r i e s ;  t h e  Off ice  of t he  

S u p e r i n t e n d e n t  of F inancia l  I n s t i t u t i o n s ;  t h e  Life a n d  Heal th  I n s u r a n c e  

C o m p e n s a t i o n  C o r p o r a t i o n ;  and  C o m p a n y  M a n a g e m e n t .  

THE P E R S P E C T I V E  OF THE VALUATION A C T U A R Y  

C o m p u t e r  models  a re  c l e a r l y  t h e  major  new tool of  t h e  v a l u a t i o n  ac -  

t u a r y .  Not on ly  will models  s u c h  as we a r e  d i s c u s s i n g  h e r e  be r e -  

q u i r e d  f o r  s o l v e n c y  a s s e s s m e n t  b u t  a lso ,  somewha t  s imple r  v e r s i o n s  

will be  n e c e s s a r y  fo r  t h e  bas i c  v a l u a t i o n  of  po l icy  l iab i l i t ies .  In 

p a r t i c u l a r ,  t he  r e c e n t  CIA T e c h n i q u e  P a p e r  #3 on the  r e i n v e s t m e n t  

r a t e  impl ic i t ly  a s s u m e s  mode l ing  will be  u s e d  in c h o o s i n g  i n t e r e s t  

a s s u m p t i o n s .  

C o m p u t e r  models  a r e  i n t e n d e d  to be  u s e d  to s imula te  t he  f o r t u n e s  of 

an e n t i r e  c o m p a n y ,  a p a r t i c u l a r  p r o d u c t ,  o r  a g r o u p  of p r o d u c t s  which  

a r e  b a c k e d  b y  t h e  same g r o u p  of  a s s e t s .  We want  to show with a h igh  

d e g r e e  of  p r o b a b i l i t y  t h a t  a c o m p a n y  will r emain  s o l v e n t  in t he  f o r e -  

s e e a b l e  f u t u r e ,  o r  t h a t  r e s e r v e s  will a lmost  c e r t a i n l y  be  a d e q u a t e .  We 
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need models because  the  s i tua t ion  in which we f ind o u r s e l v e s  is too 

complicated for us to be able to f ind the  bas ic  u n d e r l y i n g  p robab i l i t y  

d i s t r ibu t ion  of f inancial  outcomes.  We ask for  a s s u r a n c e  to a h igh  

deg ree  of p robabi l i ty  s ince  we recogn ize  so lvency  and  r e s e r v e  ade -  

quacy  a r en ' t  su re  t h ings ;  t h e r e  are  no abso lu te ly  ce r t a in  g u a r a n t e e s .  

, ,Probabili ty" s u g g e s t s  ou r  models should  be s tochas t ic  - -  tha t  is ,  we 

should let the  compute r  simulate the  levels  of mor ta l i ty ,  lapse ,  

expense ,  inves tmen t  e a r n i n g s ,  and  so fo r th  based  on d i s t r i bu t i ons  for  

each of these  fac tors  and  randomly  g e n e r a t e d  va lues  from these  d i s -  

t r i bu t ions .  The Committee h a s n ' t  s u g g e s t e d  a s tochas t i c  app roach  for  

two reasons :  f i r s t ,  the  d i s t r i bu t ions  invo lved  are  gene ra l ly  not ex -  

plici t ly known and second ,  a s tochas t ic  app roach  r e q u i r e s  the  model be 

r u n  a grea t  many t imes.  Given the  complexi ty  of the  models s u g g e s t e d  

by Mr. Howard,  the  compute r  r e s o u r c e s  r e q u i r e d  would l ikely  be too 

grea t  for  almost all companies .  We have  t h e r e f o r e  s u g g e s t e d  tha t  the  

model be r u n  to t e s t  so lvency  u s i n g  a r e l a t ive ly  small n u m b e r  of 

scenar ios  - -  tha t  is ,  we are  adop t ing  a de te rmin i s t i c  r a t h e r  t han  a 

s tochas t ic  app roach .  

As out l ined  in our  committee 's  p r e s e n t a t i o n  in Halifax last  J u n e ,  a 

t r a n s c r i p t  of which has  been  sen t  to all Canadian  va lua t ion  a c t u a r i e s ,  

we s u g g e s t  9 scenar ios  which must  be t e s t e d .  The  f i r s t  of these  

involves  "bes t  guess"  va lues  for all a ssumpt ions ;  the  r e s u l t s  of th is  

r u n  s e rve  as a s t a n d a r d  aga ins t  which r e su l t s  of o t h e r  scenar ios  can 

be measu red .  The valuat ion  a c t u a r y ' s  f i r s t  cha l lenge  will be to a r r i v e  

at "bes t  guess"  a s sumpt ions ,  s t r i p p e d  of all conse rva t i sm .  Since the  
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s i m u l a t i o n s  c o v e r  a p e r i o d  5 y e a r s  i n t o  t h e  f u t u r e ,  t h e  n e x t  a n d  

g r e a t e r  c h a l l e n g e  will be  to make  r e a s o n a b l e  a s s u m p t i o n s  c o n c e r n i n g  

b o t h  new b u s i n e s s  a n d  i n v e s t m e n t  p o l i c y .  T h e  r e m a i n i n g  r e q u i r e d  

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

a n d  s e r v e  to i n d i c a t e  t h e  c o m p a n y ' s  s e n s i t i v i t y  to t h a t  a s s u m p t i o n  or  

f a c t o r .  T h e s e  t e s t  s t e a d y  d e t e r i o r a t i o n s  in m o r t a l i t y ,  m o r b i d i t y ,  

e x p e n s e s ,  a n d  l a p s e s .  In  a d d i t i o n  t e s t s  a r e  r e q u i r e d  of  s e n s i t i v i t y  to 

c h a n g e s  in  i n t e r e s t  r a t e s ,  to s u d d e n  c a t a s t r o p h i c  m o r t a l i t y  e x p e r i e n c e ,  

a n d  to i n c r e a s e d  a s s e t  d e f a u l t s .  F i n a l l y ,  t h e  r e s u l t s  of  t h e  r e q u i r e d  

s i m u l a t i o n s  m u s t  be  s t u d i e d  a n d  a r e a s  of  p a r t i c u l a r  s e n s i t i v i t y  a n d  

d a n g e r  f o r  t h e  c o m p a n y  m u s t  be  d e t e r m i n e d .  B u t  t h i s  is no t  all; t h e  

f u n  is j u s t  b e g i n n i n g .  

O n c e  t h e  r e s u l t s  of  s i m u l a t i o n s  b a s e d  on t h e  r e q u i r e d  s c e n a r i o s  h a v e  

b e e n  s t u d i e d ,  t h e  v a l u a t i o n  a c t u a r y  will h a v e  some i n d i c a t i o n  of  t h e  

d a n g e r  p o i n t s  f o r  h i s  c o m p a n y .  It  will t h e n  be  n e c e s s a r y  to c h o o s e  a 

n u m b e r  of  a d d i t i o n a l  s c e n a r i o s  to  f u r t h e r  s t u d y  t h e  c o m p a n y ' s  posit ior~. 

C h o o s i n g  t h e s e  a d d i t i o n a l  s c e n a r i o s  will no t  be  a s imple  m a t t e r .  It  will 

r e q u i r e  e x t e n s i v e  k n o w l e d g e  of  t h e  c o m p a n y ' s  p r o d u c t s  a n d  m a r k e t s ,  

i t s  o p e r a t i n g  s t y l e  a n d  i t s  p l a n s .  C o m b i n a t i o n s  o f  a d v e r s e  v a r i a t i o n s  

in  s e v e r a l  f a c t o r s  at once  will h a v e  to  be  t e s t e d .  F a c t o r s  to  w h i c h  

p r o d u c t s  a r e  p a r t i c u l a r l y  s e n s i t i v e  will h a v e  to be  e x p l o r e d  in d e p t h .  

Operations decisions which might impact on solvency will have to be 

s t u d i e d .  F o r  e x a m p l e ,  a l a p s e - s u p p o r t e d  p o r t i o n  of  a p o r t f o l i o  s h o u l d  
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be sub jec ted  to more ex t reme var ia t ions  in lapse ra tes  than  are r e -  

qu i red  in the  compulsory scenar ios .  It might be advisable  to tes t  the  

effects  of adve r se  lapse expe r i ence  in combination with h igh  mortal i ty 

exper ience  or in the  face of rap id ly  r i s ing  expense  r a t e s .  Or,  if the  

ac tuary  suspec t s  management  will be  slow to r educe  d iv idends  on 

par t ic ipa t ing  bus iness  even  if  gains from opera t ions  worsen ,  t hen  th is  

should be t e s t ed .  As you can see ,  the  number  of s i tua t ions  to be 

t e s ted  can be almost l imitless.  The chal lenge will be  to cover  a wide 

range  of possible  f u t u r e s  in a f ini te  computable va r i e ty  of s c e n a r i o s .  

The na tura l  ques t ions  to ask are f i r s t ,  How much t e s t i n g  is enough?  

Second,  How extreme must the  scenar ios  be? At the  moment,  we don ' t  

have answers .  In fact ,  I'm not  sure  we in t end  to p rov ide  answers  

o the r  than  to give an indica t ion  tha t  what is r e q u i r e d  is a deep  and 

tho rough  inves t iga t ion .  This  is a l e a rn ing  process  for all c o n c e r n e d ,  

inc lud ing  members of the  Committee, and it may be that  s t a n d a r d s  as 

to what is an adequa te  job of so lvency  t e s t i ng  will have  to evolve  over  

time. That  evolut ion may be s t imulated and h a s t e n e d  i f  some sor t  of 

pee r  review process  were to be i n t r o d u c e d .  

Once the  n e c e s s a r y  number  of scenar ios  have been  t e s t e d ,  the  va lu-  

ation ac tua ry  will have to p r e p a r e  a repor t  and offer  a profess ional  

opinion.  

What will the  s t a n d a r d s  be for r e n d e r i n g  an opinion? Must a company 

remain solvent  u n d e r  all scenar ios  t e s t e d  in o r d e r  to be g iven  a c lean 

bill of heal th?  These  are not easy ques t ions  to answer .  With r e spec t  
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to the latter question, it seems to me unlikely that all tests must be 

passed. In fact, it could be argued that if all scenarios lead you 

down the road of continuing solvency, sufficient testing has not been 

done. The important point is that the report, indeed the whole pro- 

cess, is intended as an early warning test of possible future diffi- 

culty. Company insolvencies which emerge in testing give guidance as 

to what changes may be necessary in the company's operations now in 

order to avoid actual future difficulties. The report is primarily 

intended to be a confidential document for management, to show where 

possible danger lies. Of course, there may be other parties who also 

have an interest in the valuation actuary's report, which brings us to 

our second perspective. 

THE PERSPECTIVE OF THE OFFICE OF THE SUPERINTENDENT OF 

FINANCIAL INSTITUTIONS (OSFI) 

A reading of the Canadian and British Insurance Companies Act will 

show that insurance regulation in Canada has two main concerns: the 

equitable treatment of participating policyholders, and the solvency of 

insurance companies. It follows that the Office of the Superintendent 

is vitally interested in solvency and in any tests of solvency which 

may be available. You are aware, I am sure, that bill C-56, as passed 

by the House of Commons on June 30, 1987, provides that a federally 

r e g i s t e r e d  life i n s u r a n c e  company will be r e q u i r e d  to maintain an 

a d e q u a t e  margin  of a s se t s  ove r  l iabi l i t ies ,  tha t  i s ,  to sa t i s fy  a minimum 

c o n t i n u i n g  capital  and s u r p l u s  r e q u i r e m e n t .  The  p rec i se  n a t u r e  of the 
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requ i rement  is left  to be specif ied by  regu la t ions .  To da te ,  the  

neces sa ry  regula t ions  have  not been  drawn up and it is most un l ike ly  

they  will be  in place by the  end  of this  yea r .  

Most people ,  I am su re ,  hope the  s t a tu to ry  surp lus  r equ i r emen t  will be 

the same as the  su rp lus  r equ i remen t  be ing  p roposed  by  the  CLHIA in 

connect ion with i ts  consumer  pro tec t ion  plan.  It seems th is  is also the  

desi re  of the  OSFI. To this  end ,  the  values  of the  CLHIA formula t es t  

are be ing  examined for all companies for bus ines s  yea r s  1984 t h r o u g h  

1986 were to have been  submi t ted  by September  28, 1987. It is 

notable that  the  CLHIA c i rcular  r e q u e s t i n g  this  data  con ta ined  

s u p p o r t i n g  r e q u e s t s  from the  S u p e r i n t e n d e n t s  of In su rance  of Canada 

and of Quebec and Ontario.  Data will be r e q u i r e d  of all companies in 

o r d e r  tha t  the  sui tabi l i ty  of the  CLHIA formula as a s t a tu to ry  tes t  may 

be eva lua ted .  

The calculation of the  CLHIA formula su rp lus  r equ i remen t  needs  a g rea t  

many items which do not appear  in the  c u r r e n t  f inancial  s t a tement .  

Regula tors  can only accept  a calculation if  it  is ver i f iable  from data 

available to them. It follows that  we will see a cons iderab le  expans ion  

of the  data  which will have  to be i nco rpo ra t ed  into companies '  annual  

submiss ions  to the OSFI. 

As I said,  it appears  to be the  in t en t ion  of the  OSFI to use  the  same 

su rp lus  formula as is used  for the  Compensat ion Plan if  at all poss ible .  

To da te ,  the pr incipal  r e se rva t i ons  which they  have  a r t i cu la ted  
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p r i m a r i l y  p e r t a i n  to  t h e  s t a t e m e n t  i t e m s  w h i c h  a r e  a l lowed as  o f f s e t s  to  

t h e  s u r p l u s  r e q u i r e m e n t .  H o w e v e r ,  t h e r e  is  a n e e d  to look at  t h e  

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

i t e m s  o f  r i s k  to  w h i c h  an  i n s u r e r  is  s u b j e c t .  Most d i s c u s s i o n  of  t e s t  

r e s u l t s  to  d a t e  h a s  c e n t e r e d  on  t h e  v a l u e s  o f  r e q u i r e d  s u r p l u s  wh i ch  

r e s u l t  f rom t h e  f o r m u l a .  T h e r e  h a s  b e e n  v e r y  l i t t l e  c o m m e n t  b y  t h e  

i n d u s t r y  o r  o u r  p r o f e s s i o n  on  t h e  d e s i g n  of  t h e  f o r m u l a ;  I know 

t h o u g h t f u l  c o m m e n t s  w o u l d  be  most  we lcome.  

Now,  t h e  OSFI  h a s  in  t h e  p a s t  i n f o r m a l l y  u s e d  a co l l ec t i on  of  s imple  

r a t i o s  as  e a r l y  w a r n i n g  t e s t s  in  a m a n n e r  s imi l a r  to  t h e  NAIC ' s  

I n s u r a n c e  R e g u l a t o r y  I n f o r m a t i o n  S y s t e m  in  t h e  U n i t e d  S t a t e s .  T h e  

s u r p l u s  c a l c u l a t i o n  will s u p p l e m e n t  t h e s e  t e s t s .  H o w e v e r ,  e a c h  o f  

t h e s e  is  a s t a t i c  t e s t .  At  b e s t ,  one  can  t r a c k  p a s t  p e r f o r m a n c e  of  

t h e s e  i n d i c a t o r s ,  b u t  t h e y  s a y  n o t h i n g  a b o u t  f u t u r e  p o s s i b i l i t i e s .  T h e  

p r o c e d u r e s  b e i n g  p r o p o s e d  b y  t h e  C o m m i t t e e  on  S o l v e n c y  S t a n d a r d s  

a r e ,  on  t h e  o t h e r  h a n d ,  d y n a m i c  a n d  v e r y  m u c h  c o n c e r n e d  wi th  f u t u r e  

s o l v e n c y .  T h e y  a r e  i n t e n d e d  to p r o v i d e  e a r l y  w a r n i n g  of  p o s s i b l e  

t h r e a t s  to  s o l v e n c y .  T h e  OSFI i s  c e r t a i n l y  a w a r e  o f  o u r  p r o p o s a l s ;  in  

f a c t ,  one  o f  i t s  s t a f f  a c t u a r i e s ,  c u r r e n t l y  G e r a l d  O. S t i b b a r d ,  s i t s  as  

a m e m b e r  o f  o u r  C o m m i t t e e .  I f ,  a s  we s u g g e s t ,  v a l u a t i o n  a c t u a r i e s  

will p r e p a r e  s o l v e n c y  r e p o r t s  in  t h e  f u t u r e ,  y o u  can  be  s u r e  t h e  OSFI 

will w a n t  to  see  t h e m .  T h e y  wou ld  be  h a n d l e d  on  a c o n f i d e n t i a l  b a s i s  

as  t h e  v a l u a t i o n  a c t u a r y ' s  r e p o r t s  a re  h a n d l e d  t o d a y .  I d o n ' t  b e l i e v e  

t h e r e  is  a n y  d o u b t  t h a t  t h e  OSFI can  r e q u i r e  t h e  s u b m i s s i o n  o f  t h e s e  

r e p o r t s ;  i t s  p o w e r s  in  t h i s  r e g a r d  a r e  c l e a r .  H o w e v e r ,  I a l so  do  no t  
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~expect it to have to exerc i se  these  powers ;  I th ink  it  is genera l ly  

~i, ecognized that  the  information conta ined  in these  r epo r t s  is n e e d e d  to 

enable the  OSFI ca r ry  out i ts  mandate to p ro tec t  the  so lvency  of 

insure r s  doing bus iness  in Canada.  

THE PERSPECTIVE OF THE COMPENSATION CORPORATION 

As many of you are aware,  the  CLHIA proposes  to es tab l i sh  a Life and 

Health Insu rance  Compensat ion Corpora t ion ,  legally i n d e p e n d e n t  of the  

Association,  to opera te  the  consumer  pro tec t ion  plan.  The Corporat ion 

will basically be an i n s u r e r  and the CLHIA su rp lus  tes t  an u n d e r w r i t i n g  

tool. The t a rge t  date for i n t r o d u c i n g  the  Corporat ion and the  Plan is 

January  1, 1988. While th is  t a rge t  may not be met, I would guess  

that e v e r y t h i n g  will be in place some time d u r i n g  1988. T h e r e f o r e ,  a 

formula su rp lus  calculation will be r e q u i r e d  for each yea r  from 1988 

onward.  Since tes t  calculat ions are be ing  r e q u i r e d  for 1986, I expec t  

a calculation will also be r e q u i r e d  at the  end  of th is  yea r  as a final 

tes t  before  the  system comes into opera t ion .  I should  mention tha t  the  

CLHIA expec t s  that  the  formula might be modified from time to time as 

c i rcumstances  r e q u i r e .  For example,  i f  and  when GAAP financial  

r e p o r t i n g  is i n t r o d u c e d  based  on a vers ion  of the  policy premium 

method,  t hen  the  su rp lus  formula will have to be modified accord ing ly .  

Notice that  modification will become more diff icul t  i f  it  is de s i r ed  that  

the  Compensation Corporat ion and the  OSFI always use  the  same 

formula since each change  will r equ i r e  Cabinet  approval .  
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Will the Compensation Corporation receive the valuation actuary's 

solvency report? Certainly, it would like to see the report if 

possible. As an insurer,  it would like to monitor the health of its 

insureds and perhaps take measures to control its risk. However, is 

it likely to get the reports? At a workshop in Halifax during the 

CIA's annual meeting last June, several members of the Institute 

voiced reservations about having the report go to the Compensation 

Corporation. The questionnaire on the work of our Committee which 

was sent to valuation actuaries in August contains a question on this 

point. Preliminary replies indicate widespread concerns on this issue 

among valuation actuaries. 

The issue really depends on the Corporation's power to act as a result 

of its monitoring of member companies. It is proposed that membership 

in the Consumer Protection Plan be required of all insurers as a 

condition of registration to do business. However, whether the 

Corporation might have the power to lift coverage if it deems a 

company's financial position to be unhealthy is an entirely different 

matter. Such power is tantamount to the power to lift a company's 

license to do business. Now, this goes to the heart of the regulator's 

authority. It seems to me that no regulator can delegate this ultimate 

power. If this is so, the Corporation would be unable to take any 

effective action but would be forced to rely on the regulators. From 

this circumstance it follows that there is no particular value in the 

Corporation monitoring insurers. There would then be no need for the 

Corporation to receive the solvency report. 

5B-32 



I'm sure  t h e r e  are those  who d i sagree  with this  point  of view. However,  

I see the  division of powers  as an ex t remely  important  point  and know 

there  is concern  on the  par t  of our  r egu la to r s  in this  r e g a r d .  

THE PERSPECTIVE OF MANAGEMENT 

As we have seen ,  and will see again in Session 6B of th is  Symposium, 

the process  of c a r r y i n g  out a so lvency assessment  will be  expens ive  in 

terms of time, manpower,  computer  r e sou rce s ,  and money.  How will 

management view the  process?  Are the  benef i t s  worth  the  cost? 

From one point of view, if  our  profess ion  r e q u i r e s  all valuat ion 

actuar ies  to p repa re  solvency r e p o r t s ,  or ,  if  r egu la to r s  r equ i r e  them, 

management will have l i t t le choice; the  expense  will be a bus ines s  

necess i ty .  However ,  this  is no way to sell management  on the  value of 

the s t u d y .  Apar t  from sa t i s fy ing  a formal r equ i remen t  of  the  actuarial  

p rofess ion ,  what are the  benef i t s  of c o n s t r u c t i n g  la rge  simulation 

models and c a r r y i n g  out so lvency s tudies?  Here are a few possible  

a n s w e r s .  

Firs t ,  the  r epo r t  should h igh l igh t  possible  sources  of r i sk  and d a n g e r  

for a company and be useful  in formulat ing fu tu r e  s t r a t e g y .  

Second,  the  s t udy  will help the  company fix the  minimum su rp lus  

r e q u i r e d  to suppor t  each line of b u s i n e s s .  This e s tab l i shes  a basis  for 

the  calculation of ROI or ROE and o t h e r  prof i tabi l i ty  measures .  
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Third, the construction of the model wi l l  require increased 

communication and coordination among different parts of the company. 

This should improve the efficiency and quality of the company's 

operations. 

F o u r t h ,  the  models can be used  not only to tes t  so lvency  but  also for 

t e s t s  of p lans  for  new b u s i n e s s ,  new p r o d u c t s ,  new inves tmen t  

s t r a t e g i e s ,  new d iv idend  sca les ,  and so on.  We contemplate  tha t  the  

so lvency  r epo r t  would be p r e p a r e d  d u r i n g  the  summer a f t e r  many 

simulat ions have  been  c a r r i e d  out  as pa r t  of the  annual  s t r a t eg i c  

p l a n n i n g  p roce s s  which,  in many companies ,  is c a r r i e d  out in the 

s p r i n g .  

Fifth, the models would 

asset/liability matching. 

be particularly useful in checking 

Six th ,  the  de te rmina t ion  of r e q u i r e d  s u r p l u s  also f ixes the  remain ing  

f ree  s u r p l u s  which is avai lable  for uses  o t h e r  than  the suppo r t  of the 

c u r r e n t  b u s i n e s s .  

Overa l l ,  i t  would seem t h e n ,  tha t  the  tools r e q u i r e d  to c a r r y  out  a 

so lvency  a s ses smen t  are  also valuable  in s t r a t eg i c  p l ann ing  and day to 

day  ope ra t i ons .  
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FUTURE PHASES 

I 'd  l ike to conclude with a remark  about our  i n t en t ions  beyond  the 

i n t r oduc to ry  Phase I. 

By i ts  na tu r e ,  a formula tes t  of su rp lus  is a t es t  of w h e t h e r  the  

company will be able to run  off i ts  c u r r e n t  b u s i n e s s .  It is a s ta t ic  

tes t  d e s i g n e d  to cover  pol icyholders  in the  even t  of a company fai lure .  

We are ,  however ,  deal ing with going conce rns  - -  th i s  i s ,  func t ion ing  

companies.  We are conce rned  with con t inu ing  so lvency ,  a dynamic 

phenomenon.  

The tes t  be ing  proposed  by  the  Solvency S t a n d a r d s  Committee is a 

dynamic t e s t ;  it  r equ i r e s  a company to show that  g iven  i ts  c u r r e n t  

opera t ions ,  p lans ,  s t r a t eg i e s ,  it  should be able ( to  a h igh  d e g r e e  of 

probabi l i ty)  to meet a runof f  t es t  at each point  within i ts  p l ann ing  

hor izon.  Si tuat ions which t h r e a t e n  the  company 's  so lvency  should only 

occur  far  enough  in the  fu tu re  tha t  the  company has  suff ic ient  time to 

d i scover  them and take action to avoid them.  Af te r  some de l ibera t ion  

we concluded  that  a reasonable  react ion pe r iod ,  as well as a reasonable  

p l ann ing  hor izon,  is about 5 y e a r s .  Note that  we are  not i g n o r i n g  

possible  d a n g e r  beyond  the  5 -yea r  projec t ion  per iod .  It is r e q u i r e d  

tha t  the  valuat ion used  in the  models at the  end  of the  5 -yea r  per iod  

be ca r r i ed  out us ing  assumpt ions ,  with marg ins ,  which are cons i s t en t  

with the  exper ience  ra tes  in effect  at the  end  of the  projec t ion  per iod .  

In th is  way, provis ion  is made for f u tu r e  unfavorab le  e x p e r i e n c e  
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, . ,vyuna ~ne p r o j e c t i o n  p e r i o d .  

T h e  d y n a m i c  t e s t i n g  is  e m b o d i e d  in  t h e  s imu la t i on  model .  T h e  r u n o f f  

t e s t  r e s t s  wi th  t h e  s u r p l u s  f o r m u l a .  

We have labelled as Phase II the environment which will exist when 

GAAP financial reporting is introduced. At that time, the runoff 

component, the surplus formula component, will change. The dynamic 

process will remain unchanged. 

Phase Ill envisions the runoff test being changed from an industrywide 

formula to a criterion tailored to the circumstances of each company. 

The basic dynamic modeling will remain as before. Ever since the 

appearance of my study for the Department of Insurance and of the 

CLHIA formula, we have heard many remarks to the effect that one 

can't hope to find a single surplus formula which is appropriate for all 

companies. I think most people agree with this; certainly, I do. Our 

third phase envisions a tailor-made runoff criterion for each company. 

I think it will take many years and much theoretical work before we 

are able to construct these company-specific criteria, but I hope to see 

it happen. You might consider, however, that even if we can reach 

this lofty goal, there may still be a need on the part of the regulators 

and the Compensation Corporation for an "objective" uniform formula 

surplus requirement. 

F i n a l l y ,  I w a n t  to  make  a few r e m a r k s  a b o u t  t h e  S o l v e n c y  S t a n d a r d s  
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C o m m i t t e e ' s  p l a n s  fo r  t h e  n e a r  f u t u r e .  At i t s  l a s t  m e e t i n g ,  t h e  

Commit tee  f o r m e d  two s u b c o m m i t t e e s .  T h e  f i r s t  will c o n c e r n  i t s e l f  w i th  

the  p r e p a r a t i o n  of  s t a n d a r d s  a n d  wi th  t h e  e d u c a t i o n  o f  v a l u a t i o n  

a c t u a r i e s  wi th  r e s p e c t  to t h e  t a s k  we a r e  p r o p o s i n g .  T h e  s e c o n d  will 

work  on  c o n s t r u c t i n g  a f l ex ib l e  s i m u l a t i o n  mode l  o f  a C a n a d i a n  Life  

c o m p a n y .  We rea l i ze  i t  will be  n e c e s s a r y  to  d e m o n s t r a t e  in  g r e a t  de t a i l  

how one  wou ld  c a r r y  o u t  t h e  s o r t  o f  s o l v e n c y  s t u d y  I ' v e  b e e n  d i s c u s s -  

i n g .  We p r o p o s e  to  ho ld  a s e m i n a r  in  t h e  S p r i n g  1988 at  w h i c h  t h e  

whole p r o c e s s  wou ld  be  la id  o u t  in  d e t a i l ,  i n c l u d i n g  t h e  cho i ce  of  

s c e n a r i o s  to  be  t e s t e d  a n d  t h e  a n a l y s i s  o f  v a r i o u s  r u n s  Of t h e  mode l  

for  an  e n t i r e  c o m p a n y .  

As y o u  can  s e e ,  we a re  e n t e r i n g  a n e w  f ie ld  o f  a m a z i n g  c o m p l e x i t y .  All 

of  u s  will b e  l e a r n i n g  as  we do t h e  j ob .  We will n e e d  a g r e a t  dea l  o f  

c o n t i n u i n g  e d u c a t i o n ,  t e c h n i c a l  e d u c a t i o n ,  a n d  I a n t i c i p a t e  t h a t  we will 

all b e  a t t e n d i n g  v a l u a t i o n  s y m p o s i a  s u c h  as  t h i s  o n e  fo r  m a n y  y e a r s  to  

c o m e .  
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