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A
telescope and a kaleidoscope both provide a view but
that  is  where the s imilari t ies  end.  A telescope shows
us  an  ac tua l  v iew whereas  a  ka le idoscope  c rea tes  a
v i e w  f ro m  b ro k e n  p i e c e s  o f  g l a s s .  T h i s  a r t i c l e  w i l l
a n a l y z e  w h i c h  a n a l o g y  i s  c l o s e r  t o  t h e  s t o c h a s t i c
modeling of  interest  rate or stock market  projections.

There are two basic  requirements to develop a stochastic  model :
1 .  Sufficient  and rel iable historical  data to determine variables for the

model.
2.  An unbiased system that ,  under  cer ta in  assumptions ,  l inks  those

var iables  and randomly generated  scenar ios  to  create  a  range  of
projections.

Can these requirements be satisf ied? The world is  changing at  such a
speed that  the historical  data is  not  suff icient  and rel iable.  When we
make too many assumptions to create a system, i t  becomes biased.  An
examinat ion of  s ix  important  t rends of  our  present  t ime—and their
impact  on interest  rates and stock markets—will  prove this  point .

Current  Trends

1.  Over supply of money in the world market.
An analysis of two crucial economic phenomena can be used to establish
this important trend. First of all, interest rates are coming down in most
of the world economies. This can only happen if the supply of money is
more than the demand for money. Monetary policies or any other govern-
ment intervention can control the interest rate shifts within a small range
and only for a short period of time. The boom and the bust of NASDAQ is
another example. Billions of dollars of speculative investments were
made in a short period of time and every high-tech initial public offering
(IPO) went haywire, a situation only possible because huge sums of
money were looking for lucrative parking spots.
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2.  Demographic changes
All  o f  the  western  countr ies  are  exper i -
encing major demographic changes.  Birth
ra tes  a re  dec l in ing  a t  acce le ra t ing  ra te .
Fer t i l i ty  ra tes ,  except  for  in  the  Uni ted
States,  are below 2 percent.  (The fert i l i ty
r a t e  o f  a  c o u n t r y  h a s  t o  b e  a t  l e a s t  2
p e rc e n t  i n  o rd e r  t o  re p l a c e  i t s  p o p u l a -
t i o n . )  P e o p l e  a re  l i v i n g  l o n g e r  i n  t h e s e
countries and,  as a result  of  aging popu-
la t ions ,  e f fec t ive  dependency  ra t ios  a re
increasing as well .  

3.  Terrorism and wavering world peace
R e l a t i v e l y  s p e a k i n g ,  t h e  l a s t  5 0  y e a r s
w e re  t h e  m o s t  p e a c e f u l  y e a r s  i n  w o r l d
his tory.  There  were  some  s mal l  wars  in
Asia and Africa but no major war.  This  is
unusual  in human history.

4.  The crash of the Japanese stock market
T h e  J a p a n e s e  s t o c k  m a r k e t  d ro p p e d  b y
m o re  t h a n  5 0  p e rc e n t  a p p ro x i m a t e l y  1 0
y e a r s  a g o  a n d  h a s  n o t  r e c o v e r e d .  C a n
s i m i l a r  s e t b a c k s  o c c u r  t o  o t h e r  m a j o r
stock indexes? 

5.  Online trading
T h e  I n t e r n e t  h a s  r e v o l u t i o n i z e d  s t o c k
trading over the last  f ive years.  The cost
of  a  trade is  as  low as $10 and there is  no
i n t e r v e n t i o n  r e q u i r e d  b y  a n  a g e n t .
Current ly,  one  third  of  personal  t rading
is  executed through online services.  

6.  Globalization
G l o b a l i z a t i o n  i s  e v i d e n t  e v e r y w h e r e .
Most,  maybe al l ,  of  the clothes I  buy are
m a d e  i n  C h i n a .  M o s t  o f  t h e  f r u i t s  a n d
vegetables we eat  come from Mexico and
Chile.  The next  t ime you call  a  customer
service l ine,  the phone may ring in India.  

Are these trends permanent or
temporary?

I f  these  t rends  are  temporary,  they  can  be
e a s i l y  i g n o r e d  i n  o u r  p r o j e c t i o n s .  B u t  i f
they  are  permanent ,  we  need  to  know the
likelihood of  these trends continuing.  

1)  O v e r s u p p l y  o f  m o n e y  i n  t h e  w o r l d
market
A t e c h n o l o g i c a l  b r e a k — t h r o u g h  w i t h
w i d e s p re a d  a p p l i c a t i o n — l i k e  t h e  i n t ro -
duct ion  o f  e lec t r i ca l  power  in  the  ear ly
1 9 0 0 s  o r  t h e  i n t ro d u c t i o n  o f  c o m p u t e r s
l a t e r  i n  t h e  s a m e  c e n t u r y — c a n  h e l p
absorb the excess supply of  money in the
w o r l d .  R e c e n t l y,  m a j o r  a d v a n c e s  t o o k
p l a c e  i n  t h e  f i e l d s  o f  n a n o — t e c h n o l o g y
a n d  b i o t e c h n o l o g y.  T h e s e  s e c t o r s  w i l l
h a v e  w i d e s p re a d  a p p l i c a t i o n s  a n d  w i l l
add an abundance of  high paying jobs to 
t h e  w e s t e r n  e c o n o m i e s .  O f  c o u r s e ,  t h a t
wi l l  require  the  manufac tur ing  o f  h igh-
t e c h  e q u i p m e n t  a n d  t h e  e n g i n e  o f  t h e
w o r l d  e c o n o m y  w i l l  c h u r n  a g a i n .  B u t
these technologies are st i l l  in the labora-
t o r i e s — t h e  w a y  c o m p u t e r s  w e re  i n  t h e
1950s and 1960s.  So we can assume that  i t
wil l  take 15 to 20 years before these new
t e c h n o l o g i e s  w i l l  s t a r t  e n t e r i n g  o u r
homes  in  the  way  computers  d id  in  the
1980s.

U n t i l  p l e n t y  o f  h i g h - p r o f i t  i n v e s t m e n t
opportunit ies  are available in the manufac-
tur ing  of  innovat ive  products ,  i t  i s  h ighly
l i k e l y  t h a t  t h i s  p a r t i c u l a r  t r e n d  w i l l
continue.
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2) Demographic changes
T h e  f e r t i l i t y  r a t e s  i n  t h e  w e s t e r n  c o u n -
t r i e s  h a v e  b e e n  d e c l i n i n g  o v e r  t h e  l a s t
t h r e e  d e c a d e s  a n d  w i l l  c o n t i n u e  t o
decline.  A look at  history and the evolu-
t ion of  the  human species  helps  expla in
w h y  t h i s  i s  s o .  T h e  w a y  I  s e e  i t ,  o u r
species is  quite  self ish.  Humans wanted,
o r  n e e d e d ,  c h i l d r e n  m a i n l y  f o r  t w o
re a s o n s .  F i r s t  o f  a l l ,  c h i l d re n  w e re  t h e
parents’  only source of  food,  shelter  and
defense in their  old age.  Secondly,  people
s a w  t h e i r  o w n  g ro w t h  i n  t h e  g ro w t h  o f
t h e i r  c h i l d r e n .  T h e  y o u n g e r  a n d  a b l e
p e o p l e ,  t o  a  l a r g e  e x t e n t ,  t o o k  c a r e  o f
t h e i r  e l d e r l y  c r e a t i n g  a  c i r c l e  o f  l i f e
through mutual  dependence.  

To d a y,  t h e  w o r k i n g  p o p u l a t i o n  k n o w s
that  i t  cannot  f inancia l ly  depend on the
next  genera t ion  and should  save  for  i t s
o w n  o l d  a g e .  T h e  w o r k i n g  p o p u l a t i o n
also knows that  they are not  taking care
o f  t h e i r  e l d e r l y  v e r y  w e l l  e i t h e r.  N o
doubt  they are  f inancial ly  providing for
t h e  e l d e r l y  p o p u l a t i o n  t h ro u g h  t h e  t a x
system but  the direct  care of  the elderly
is  less  and less of  their  responsibil i ty.

A t  p r e s e n t  w e  a r e  e x p e r i e n c i n g  a
phenomena of  baby boom echo in  North
America.  That is ,  baby boomers are pass-
i n g  t h ro u g h  t h e  a g e  o f  f e c u n d i t y.  E v e n
s t i l l ,  t h e  c u r r e n t  f e r t i l i t y  r a t e  i s  1 . 6
percent  in  Canada  and bare ly  2  percent
in the United States.

We can a lso  look at  some of  the  current
social  trends to see how the fert i l i ty rate
will  pan out in the future.

• The  fami ly  s t ructure  i s  under  t remen-
dous pressure and is  crumbling.  In the
p a s t ,  f a m i l i e s  s t a y e d  t o g e t h e r  o u t  o f
n e c e s s i t y .
H o w e v e r,  d u e
to the continu-
ous  prosper i ty
o f  t h e  r e c e n t
pas t ,  there  are
enough resources  that  each individual
can afford to l ive on his  or  her own.

• With the availabil i ty of  affordable birth
c o n t ro l  m e t h o d s ,  m o re  a n d  m o re  m e n
a n d  w o m e n  a r e  v o l u n t a r i l y  d e c i d i n g
not to have children.

• Statist ics  report  that  almost  50 percent
o f  t h e  c h i l d r e n  i n  N o r t h  A m e r i c a  d o
n o t  l i v e  w i t h  t h e i r  b i o l o g i c a l  s e t  o f
parents.  When these kids grow up,  they
will  be the least  l ikely to start  a  family
and have children.

L o w  f e r t i l i t y  r a t e s  s e e m  l i k e  a  n a t u r a l
result  of  continuous prosperity.

3)  Terrorism and wavering world peace
I f  someone was to  ask me i f  the  next  50
years  are  going to  be  as  peaceful  as  the
last  50  years ,  my answer  wi l l  s t i l l  be  in
t h e  a f f i r m a t i v e .  B u t ,  f i v e  y e a r s  a g o  I
would have given the same answer with
m o r e  c o n f i d e n c e .  T h e  k n o w - h o w  a n d
abil i ty to use nuclear weapons is  increas-
i n g .  T h e  r e l i g i o u s  a n d  t h e  e c o n o m i c
r i v a l r i e s  a r e  i n c r e a s i n g  i n  i n t e n s i t y.
G i v e n  t o d a y ’ s  p o l i t i c a l  s i t u a t i o n  i n  t h e
world ,  th ings  do  not  look that  pos i t ive ,
so there is  less  l ikel ihood of  peace which
we are accustomed to.
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The  fe r t i l i t y  ra tes  in  the  western
c o u n t r i e s  h a v e  b e e n  d e c l i n i n g
over the last  three decades…



4) The crash of the Japanese stock market
T h e  e c o n o m y  o f  J a p a n  f l o u r i s h e d  a f t e r
Wo r l d  Wa r  I I  b y  e x p o r t i n g  e l e c t r o n i c
goods and cars  to  the  rest  of  the  world.
For  years ,  the  Japanese  economy reaped
b i l l i o n s  o f  d o l l a r s  o f  s u r p l u s  a n d  t h e
Japanese people enjoyed the highest  level

of  disposable income.
B u t  t h e  d r a g o n s  a n d
tigers of  the Far East
i n  t h e  m i d - 1 9 7 0 s
chal lenged the  domi-
nance of  the Japanese
s u p e r i o r i t y.  A l o n g
w i t h  c l o t h e s ,  H o n g
Kong started produc-

i n g  e l e c t ro n i c s  a t  m u c h  l o w e r  c o s t  a n d
the quality of  goods made in Hong Kong
w a s  a l s o  v e r y  c o m p e t i t i v e .  I n  o rd e r  t o
stay competit ive,  the production of  brand
n a m e s  l i k e  P a n a s o n i c ,  To s h i b a  a n d
Hitachi  was moved from Japan to Taiwan,
Korea and China.  

Are these production l ines going back to
J a p a n ?  I  d o n ’ t  t h i n k  s o ,  b e c a u s e  t h e
e c o n o m i c  a n d  n a t u r a l  f a c t o r s  a r e  s o
s t ro n g .  C h i n a  h a s  a  l a rg e  t r a i n e d  w o r k
f o rc e  t h a t  i s  w i l l i n g  t o  w o r k  a t  a  m u c h
lower  cos t  than  the i r  J apanese  counter -
p a r t s .  T h e  a v a i l a b i l i t y  o f  n a t u r a l
resources  and s lack  environmenta l  laws
make is  eas ier  for  manufactur ing.  When
i n v e s t o r s  f r o m  a l l  o v e r  t h e  w o r l d  a r e
looking  for  someplace  to  inves t ,  capi ta l
i s  n o t  a  p ro b l e m  e i t h e r.  I n  s p i t e  o f  t h e
p o l i t i c a l  p r o b l e m s  o f  t h e  p a s t ,  t h e
C h i n e s e  g o v e r n m e n t  i s  a l s o  p l a y i n g  a
const ruc t ive  ro le  in  the  deve lopment  o f
the country.

By the mid-1980s,  due to the oversupply
o f  m o n e y,  t h e  i n t e r e s t  r a t e s  i n  J a p a n
touched the ult imate f loor:  zero percent .
T h e  i n d u s t r i a l  o v e r - c a p a c i t y  w a s  w e l l
beyond healthy levels .  Real  estate prices
w e r e  b u l g i n g .  Ye t ,  p o l i t i c i a n s  a n d
investors did not want a soft  landing and

kept  b lowing  the  bubble .  Inves tment  in
the  manufactur ing  sec tors  i s  cons idered
t o  b e  t h e  m o s t  i m p o r t a n t  s i g n a l  o f  t h e
future prospects  and it  propels  the econ-
omy in the shortterm. So,  more and more
money was poured into such investments
without  any r igorous  economy analys is .
Any cost-benefi t  analysis  is  not  diff icult
a t  a l l  w h e n  t h e  i n t e r e s t  r a t e s  a r e  
z e r o .   S o ,  m o r e  a n d  m o r e  m o n e y  w a s
p o u r e d  i n t o  s u c h  i n v e s t m e n t s  w i t h o u t
a n y  r i g o ro u s  e c o n o m i c  a n a l y s i s .  T h e s e
i n v e s t m e n t s  d i d  n o t  r e t u r n  p r o f i t  a n d
s o o n  t u r n e d  i n t o  b a d  d e b t s .  I n e v i t a b l y,
the bubble burst .  So far,  a l l  the poli t ical
a n d  e c o n o m i c a l  e f f o r t s  t o  p a t c h  t h e
bubble have been unsuccessful .

St i l l ,  there is  one highly favorable aspect
of  the  Japanese  economy.  Japan invests ,
a s  a  p e rc e n t a g e  o f  i t s  G D P,  i n  re s e a rc h
a n d  d e v e l o p m e n t  m o r e  t h a n  a n y  o t h e r
country in the world.  With a new break-
t h r o u g h  t e c h n o l o g y,  w h i c h  h a s  m a s s
a p p l i c a t i o n  a r o u n d  t h e  g l o b e ,  t h e
Japanese economy can add new manufac-
t u r i n g  l i n e s  a n d  a b u n d a n c e  o f
high-paying jobs.  Unti l  then,  most  l ikely,
the Nikkei  wil l  keep deflating.

5) Online trading
The Internet  is  becoming cheaper,  faster
a n d  m o r e  w i d e l y  a v a i l a b l e .  O n e  c a n
browse the Internet  over a cel l  phone and
execute a trade.  This  is  the way to go.

6) Globalization
T h e  i n t e r n a t i o n a l  t r a d e  b a r r i e r s  a r e
c o m i n g  d o w n  a r o u n d  t h e  g l o b e .  T h e
I n t e r n e t  a n d  T V  a r e  b e c o m i n g  m o r e
a f f o rd a b l e  e v e r y w h e re .  M o re  a n d  m o re
c o u n t r i e s  a r e  b e c o m i n g  f a m i l i a r  w i t h
distant  cultures ,  which was not  possible
b e f o r e .  M e a n s  o f  c o m m u n i c a t i o n s  a r e
becoming cheaper and more widespread.
More and more geographical  eff ic iencies
are exploited in agriculture,  manufactur-
ing and trade.  
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The Japanese economy reaped

billions of dollars of surplus and

the Japanese people enjoyed the

highest level of disposable

income.



There is  another question:  Will  the polit i -
cal  boundaries be able to contain the new
t e c h n o l o g y ?  I t  d o e s  n o t  s e e m  t h a t  w a y.
Ta k e ,  f o r  e x a m p l e ,  c e l l  p h o n e s .  W h e n
they came out  in  ear ly  1980s ,  they were
made in the US or  Japan.  Today most  of
t h e  c e l l  p h o n e s  a r e  m a d e  i n  C h i n a  o r
Ta i w a n .  T h e  r e a s o n  t h a t  h a p p e n e d  i n
s u c h  a  s h o r t  p e r i o d  o f  t i m e  i s  t h a t  t h e
m a j o r  c e l l  p h o n e  c o m p a n i e s  w a n t e d  t o
br ing  the  cos t  down.  A wider  consumer
b a s e  w a s  n e c e s s a r y  t o  c r e a t e  a  g o o d
enough crit ical  mass to set  up networks.
So  those  companies  took the  technology
t o  t h e  l o w  c o s t  r e g i o n s  o f  t h e  w o r l d .
Globalization is  the way to go.

Current /potent ia l  impacts of  
these changes

1)  Oversupply of money in the world market
The number-one effect  of  th is  phenome-
n o n  i s  t h a t  i n t e re s t  r a t e s  w i l l  s t a y  l o w.
The fundamental  forces of  economics wil l
kick in and wil l  rebalance the supply and
demand. This si tuation in North America
i s  q u i t e  s i m i l a r  t o  t h e  J a p a n e s e  e x p e r i -
e n c e ,  s o  l o w  p ro f i t  i n v e s t m e n t s  w i l l  b e
made here as well .  That  wil l  absorb some
of  the  oversupply  of  money.  After  some
time,  commercial ly viable applications of
nano-technology and biotechnology wi l l
show on the  hor izon.  They wi l l  provide
opportunit ies  for high profit  investments
and wi l l  c reate  new demand for  money.
The  overa l l  res u l t ,  I  be l i eve ,  o f  current
low profit  and high-risk investments wil l
send the stock market  indexes lower over
the next  decade or so.

2) Demographic changes
In the last  20 years,  baby boomers saved
a  l o t  o f  m o n e y  a n d  i n v e s t e d  i n  s t o c k s ,
mutual  funds  and in  f ixed- income vehi -
c les .  In  order  to  provide f ixed return to
t h e  d e p o s i t o r s ,  t h e  b a n k s  h a d  t o  l e n d
money to businesses.  There was a buying
pressure on the stocks and the businesses

had an abundant supply of  funds.  We al l
k n o w  t h a t  c o n c e p t  i s  c h a n g i n g .  L a r g e
c o h o r t s  o f  b a b y  b o o m e r s  a r e  g o i n g  t o
retire in the next  few years and wil l  start
w i t h d r a w i n g  t h e i r  d e p o s i t s .  D u e  t o  t h e
larger swing in the birth rates,  relative to
the  American  b i r th  ra tes ,  th is  change  i s
especial ly important  for  Canada.  So in a
few years ,  the  buying  pressure  i s  go ing
to change into a sel l ing pressure.  

T h e  s u p p l y  o f  l a b o r  w i l l  a l s o  s h r i n k
w h e n  b a b y  b o o m e r s  b e g i n  t o  re t i re .  N o
doubt ,  new immigrants  wi l l  f i l l  some of
that  gap but wil l  not  ful ly replace al l  of
the retirees.  Again the law of  supply and
d e m a n d  w i l l  s h o w  i t s  s t re n g t h  a n d  t h e
cost  o f  labor  wi l l  increase .  The  demand
w i l l  b e  a d j u s t e d  w i t h  N o r t h  A m e r i c a n
product ion l ines  becoming less  competi -
t i v e  a n d  m o v i n g  t o  l o w  c o s t  a r e a s .
Overall ,  demographic changes wil l  cause
a  d o w n w a r d  t r e n d  f o r  t h e  e q u i t y
markets.

3)  Terrorism and wavering world peace
Deteriorating world peace will add uncer-
t a i n t y  t o  t h e  e c o n o m i c  p r o s p e c t s  o f
c o u n t r i e s .  We  o b s e r v e d  t h e  e x c e s s i v e
volatility of the markets during the second
Gulf  War.  After  the September 11 at tack,
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the stock market  analysts  were forced to
consider at least some catastrophic scenar-
i o s  i n  t h e i r  p r o j e c t i o n s  s o  t h e i r  s t o c k
valuat ions  are  down.  More uncertaint ies
will lower their valuations further.

4) The crash of the Japanese stock market
Are North American stock markets going
t o  e x p e r i e n c e  s o m e t h i n g  s i m i l a r  t o  t h e
Japanese market  ( i .e .  a  permanent correc-
t i o n ) ?  A n  a n a l y s i s  o f  s i m i l a r i t i e s  a n d
di fferences  of  the  two markets  can  he lp
us answer this  question.

O n e  o b v i o u s  s i m i l a r i t y  i s  t h a t  N o r t h
A m e r i c a n  p o l i t i c i a n s ,  i n v e s t o r s  a n d
analysts are following in the footsteps of
their Japanese counterparts.  The evidence
o f  t h e  p o l i t i c a l  w i l l  t o  b o o s t  t h e  s t o c k
markets  in  the  short term can be  seen in
u n p r e c e d e n t e d  t a x  c u t s .  T h e  e c o n o m i c
and internat ional  factors  faced by Japan
are also faced by North America.

T h e  f o r m e r  h a s  q u i t e  a  f e w  a d v a n t a g e s
o v e r  t h e  l a t t e r  ( f o r  i n s t a n c e ,  t h e  a v a i l -
a b i l i t y  o f  n a t u r a l  r e s o u r c e s ,  t h e  s h e e r
s i z e  o f  t h e  c o n s u m e r  b a s e ) .  J a p a n  i s
h ighly  dependent  on  North  America  for
the consumption of  i ts  massive industrial
product ion.  The s tatus  of  the  sole  super
p o w e r  d e f i n i t e l y  a d d s  s t r e n g t h  t o  t h e
A m e r i c a n  s t o c k  m a r k e t .  T h e  f l i g h t  t o
q u a l i t y  w i l l  a l s o  h e l p  s u s t a i n  t h e  o t h e r
downward pressures.  All  the major stock
m a r k e t s  a r e  f o l l o w i n g  t h e  A m e r i c a n
t re n d s  a n d  t h e i r  c o r re l a t i o n  f a c t o r s  a re
s t e a d i l y  g o i n g  u p .  T h e  b a l a n c e  o f  c o s t
and benefi ts  of  international  diversif ica-
t i o n  w i l l  s h i f t .  T h e  p o r t i o n  o f  c a p i t a l
o u t f l o w  f r o m  N o r t h  A m e r i c a ,  w h i c h  i s
occurring just  to  achieve diversif icat ion,
wil l  s low down to a large extent and wil l
support  the market  at  home. 

C l e a r l y,  N o r t h  A m e r i c a n  m a r k e t s  a r e
b e t t e r  o f f  r e l a t i v e  t o  t h e  J a p a n e s e
markets .  The  bubble  o f  North  American

stock  markets  i s  not  going  to  burs t  l ike
the  Japanese  market ;  i t  wi l l  jus t  def la te
to some degree.  Overal l ,  a  large number
o f  f o r c e s  a r e  t u g g i n g  t h e s e  m a r k e t s  i n
different  direction al l  the t imes and that
means more volati l i ty.

5) Online trading
In the pre-Internet  days,  one had to talk
to an advisor before executing a trade. So
t h e  a d v i s o r  c o u l d  g i v e  h i s / h e r  i n p u t
before  the execution and could dissuade
t h e  i n v e s t o r  f ro m  m a k i n g  a  h a s t y  d e c i -
s i o n .  N o w  t h e r e  i s  l e s s  c o n t r o l  o n  t h e
investor against over reaction. As a result,
w e  a re  o b s e r v i n g  m o re  v o l a t i l i t y  i n  t h e
stock markets.  With more investors choos-
i n g  t o  t r a d e  o n l i n e ,  t h e  s t o c k  m a r k e t
volatility is bound to increase.

6) Globalization
The most important influence of globaliza-
t i o n  i s  t h a t  q u i t e  a  f e w  n o n - w e s t e r n
economies are rapidly progressing on the
path of  prosperity.  Asia used to be a  net
i m p o r t e r  o f  n o t  o n l y  t h e  m a n u f a c t u re d
goods but also of agriculture items. Today,
most of the Asian countries are self-suffi-
c ient  in  their  food requirements  and are
the net exporters of manufactured goods.
Of course, the developing world is import-
ing high-tech items and heavy machinery
and exporting labor-intensive and low-tech
m a n u f a c t u r e d  g o o d s .  H o w e v e r,  t h a t
balance  is  t i l t ing.  Global izat ion wil l  put
d o w n w a rd  p re s s u re  o n  t h e  m a j o r  s t o c k
m a r k e t s .  N o  w o n d e r,  f o r  t h e  f i r s t  t i m e
after the great depression of the 1930s, the
f e d e r a l  re s e r v e  b o a rd  i s  w o r r i e d  a b o u t
deflation.

Up to  this  point ,  this  art ic le  has  examined
two concepts:

1. History is  history.  The world is  chang-
ing at  such a  fast  pace  that  his tory is
not relevant any more.

2.  Major changes are happening and have
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a definit ive effect  on the stock markets
a n d  i n t e r e s t  r a t e s .  W h e n  a n d  h o w
much they impact  the stock markets is
highly uncertain.

Limitat ions of  a  stochast ic  model
to project  stock market  behavior

1. The historical  data  do not  include the
impact of current changes. For example,
the Toronto Stock Exchange (TSE) was
established in 1952. Even if  we use the
entire TSE data,  it  will  not include the
effects of the Second World War on the
stock market.  No matter which statisti-
c a l  t h e o r y  i s  a p p l i e d  t o  h a m m e r  t h e
invalid data, the variables it  churns out
a re  n o t  g o i n g  t o  b e  m e a n i n g f u l .  A n y
model that does not include the effects
of the above-mentioned six points will
be no more than a naive attempt. These
t r e n d s  a r e  n o t  m o v i n g  i n  a  p u r e l y
r a n d o m  f a s h i o n .  To  i n c o r p o r a t e  t h e i r
impact  in  a  s tochast ic  model  someone
has to make educated guesses.  When a
m o d e l  i s  b a s e d  o n  s o  m a n y  b i a s e d
assumpt ions  and  apprehens ions ,  how
can it  generate “pure” projections? 

2. Any a t tempt  to  deve lop  a  corre la t ion
of  al l  the variables  affect ing the stock
market  wil l  not  be more than a random
guess .  The  impact  o f  each  var iab le  i s
u n c e r t a i n ,  s o  t h e i r  c o m b i n e d  u n c e r -
ta inty  wi l l  be  too  large .  The  range  of
outcomes in a short  period of  10 to 15
years  could be more than s ix  t imes of
its  mean.  

3. W h a t  c a n  o n e  d e c i p h e r  f r o m  s u c h
uncertain results?  Can a mean of  such
a  r a n g e  b e  a  m e a n i n g f u l  n u m b e r ?
O b v i o u s l y  n o t !  A n y  o t h e r  s t a t i s t i c a l
measure  ( for  example  95  percent  CTE
o r  9 9  p e rc e n t  VA R )  w i l l  n o t  b e  m o re
than a guess squared.  

4. W h e n  t h e  r a n g e  o f  s t o c k  m a r k e t
o u t c o m e s  i s  s o  l a r g e ,  i t  m e a n s  t h e
r a n g e  o f  t h e  l i a b i l i t i e s  o f  a  b l o c k  o f
var iable  annui ty  i s  a lso  very  large .  I t
i s  s o  d i f f i c u l t  t o  m a t c h  a s s e t s  t o  a
s i n g l e  s t r e a m  o f  l i a b i l i t i e s  o v e r  t h e
next 20 years.  How do we match assets
with such a wide range of  l iabil i t ies? 

5. Let us assume, somehow, we developed
a “perfect” model  to reasonably simu-
l a t e  t h e  m a r k e t  b e h a v i o r  w i t h  1 0 0 0
iterations. What is stopping a company
f ro m  ru n n i n g  m u l t i p l e  c y c l e s  o f  1 0 0 0
i tera t ions ,  se lec t ing  a  cyc le  wi th  “ the
right” answer and discarding the cycles
w i t h  n o t  s o  g o o d  a n s w e r s ?  T h e  r i g h t
a n s w e r  c o u l d  b e  a  l o w e r  l e v e l  o f
reserves or a better match of l iabilities
with assets !  That  way,  any low proba-
b i l i t y  o u t c o m e  c o u l d  b e  m i s t a k e n l y
conceived as  the most  l ikely outcome.
Is it  not a wide-open legal loophole? 

Proper appl icat ion of  s imulat ion

1.  Over a very short  period of time
Banks  use  s tochast ic  model ing  to  ca lcu-
la te  VAR over  the  next  10  days .  That  i s
f i n e .  O n e  c a n  h a v e  a  r e a s o n a b l y  h i g h
l e v e l  o f  c o n f i d e n c e  i n  t h e  a s s u m p t i o n s
for  that  shor t  per iod  of  t ime .  Insurance
companies not  only need projections over
t h e  n e x t  2 0  o r  3 0  y e a r s ,  b u t  a l s o  t h o s e
p ro j e c t i o n s  h a v e  t o  b e  b a s e d  o n  h i g h l y
uncertain assumptions on lapse rates and
consumer behavior.  

2.  For a known scientific  phenomenon
A f l i g h t  s i m u l a t o r  u s e s  t h e  s t o c h a s t i c
m o d e l i n g  i n  t h e  b e s t  m a n n e r.  T h e  
deve lopers  o f  a  s imula tor  know exac t ly
h o w  a  p l a n e  b e h a v e s  i n  a  p a r t i c u l a r
scenario.  Basical ly,  they just  recreate past
behavior.
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Any al ternat ive?

O n e  a n s w e r  i s  c o n s e r v a t i v e  d e t e r m i n i s t i c
s c e n a r i o s .  I n  o r d e r  t o  r e m o v e  i n d i v i d u a l
b iases  f rom these  scenar ios ,  organizat ions
like SOA and CIA can set  up a committee to
conduct a delphi study on a periodic basis .
This group can be responsible for collecting
c o m p re h e n s i v e  d a t a ,  c o m p l e t i n g  i n - d e p t h
analysis of the data and applying its collec-
tive wisdom to generate a reasonable number
of deterministic scenarios.

The choice between a stochastic valuation and
a  d e t e r m i n i s t i c  v a l u a t i o n  i s  l i k e  c h o o s i n g
between “playing with fire or letting the fire
play with you.” Personally, I would play with
the fire rather than let the fire play with me!
That  way  I  wi l l  be  in  charge  and  can  s top
playing with the fire when it  starts burning
me! But if the fire is in charge, it will not stop
when  i t  becomes  unbearab le  to  me .  I t  i s  a
choice between bad and worse. 

Is using deterministic valuation methods like
playing with the fire? 

I think so because, when we are setting deter-
m i n i s t i c  i n t e r e s t  r a t e  s c e n a r i o s ,  w e  a r e
b a s i c a l l y  t r y i n g  t o  d o  s o m e t h i n g  t h a t  i s
clearly out of bounds for humans. We actuar-
i e s  a re  s t i l l  h u m a n s  a n d  n o n e  o f  o u r  f i v e
senses  can  exp lore  the  fu ture .  There  i s  no
trace of any mythological globe that tells the
future. So, based on what we read and what
we hear,  we guess.  At the most,  we use our
s i x t h  s e n s e .  S o m e  m a k e  c o n s e r v a t i v e  a n d
some make aggressive guesses.  I t  very well
can be biased because we, as humans, always
like what we perceive to be good for us.

I s  us ing  s tochas t i c  va luat ion  methods  l ike
letting the fire play with us? 

I  t h i n k  s o .  We  l e t  t h e  c o m p u t e r  g u e s s  t h e
future for us because we know that our guess-
ing ability is limited and we can be biased. At
l e a s t ,  i t  w i l l  n o t  b e  b i a s e d .  I t  w i l l  p ro j e c t
values based on a large number of unbiased

scenarios and give us the desired statistical
value.  This  value could be  an average or  a
Condi t ional  Ta i l  Expecta t ion .  Note :  “CTE”
cannot be used by itself. At least it has to be
“ a  C T E  m e a s u r e . ”  S o ,  d i d  t h e  c o m p u t e r
enhance our ability to project the future inter-
est rates?

I do not think so. A computer does what we
program it  to do and thereby i t  inherits  al l
our l imitat ions.  We make i t  guess based on
our biases. We tell it that the interest rates are
going to mean revert. Either it will calculate
the mean as we tell it to or we just hard code
the mean. All it  does is extrapolate the past
based on the coded assumptions.

E v e n  t h o u g h  w e  k n o w  v e r y  w e l l  t h a t  t h e
future is going to be different from the past,
s t i l l  w e  p u t  v e r y  h i g h  c o n f i d e n c e  i n  t h e
o u t c o m e s  g e n e r a t e d  b y  t h e  c o m p u t e r.
Somehow we end up following the black box
blindly and we let our guards down. That is
why I believe we are letting the fire play with
us.

Conclusion

In a nutshell,  I  believe a stochastic model to
project interest rates or stock market behavior is
like a kaleidoscope rather than a telescope. A
kaleidoscope, made with some broken pieces of
red glass, will create a view with some shades
of red, no matter how many times you turn it.
Let us not navigate our ships through rough
waters by mistaking a kaleidoscope for a tele-
scope.�
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