
 



While t he se  a s s u m e d  conditions undoubtedly a r e  too restrictive to  

be r ep r e sen t a t i ve  of many  r e a l - w o r l d  inves tment  oppor tuni t ies .  they 

c l ea r l y  hold approximately  fo r  s t ocks ,  bonds and o the r  liquid inves t -  

m e n t  vehic les  ., 

In  accordance  with the  preceding,  l e t  us  denote t he  t ransformat i .on 

i,n pe r iod  j of a  unit of capi ta l  invested i.n opportunity i by /3 * tha t  i s ,  
i j '  

if we inves t  a n  amount  0 i n  i a t  the beginning of the  peri.od, we would 

obtain p . .  6 a t  the end of the  pe r iod  ( ,P.  . i s  the  random va r i ab l e ) :  We 
1.J I J  

s ha l l  postula te  that  P. . i s  non-negat ive  and bounded f r o m  above fo r  
1J 

a l l  i and j .  What th is  m e a n s  of cou r se ,  i s  that  when one is i n  a long 

posit ion,  one can  a t  m o s t  l o se  o n e ' s  inves tment ,  and that  a  f ini te 

amount  invested wi l l  a lways  b r ing  a fini te re turn .  o v e r  a fi.nite t i m e  

per iod .  Both of these  proposi t ions  ce r ta in ly  s e e m  reasonab le .  

We sha l l  a s s u m e  that  no combination of product ive  inves tment  

oppor tuni t ies  ex i s t s  which p rov ides ,  with probabi l i ty  1 ,  a r e t u r n  a t  

l e a s t  a s  high a s  the borrowing r a t e  of i n t e r e s t ,  (We shal l ,  in the  

next  sect ion,  postula te  the  ex i s tence  of posi t ive  r a t e s  of interest-  

such that  if r L  - 1 is the r a t e  a t  which individuals m a y  s a v e  and 

r B  -. 1 the r a t e  a t  which they m a y  bor row.  then r  > r  Lett ing E- L 

i = 1 denote the  f inancial  oppor tuni t ies  and i = 2 . M. the 
J 

product ive  oppor tuni t ies  avai lable  In pe r i od  J , this  lmpl les  that the 

Pij sa t i s fy  the  inequa1i. t~ 

all, j  

f o r  all f in i te  n u m b e r s  8 . .  > 0 such  that  0 . .  > 0 f o r  a t  l e a s t  one i ,  
l J  - 'J 



We shall  also stipulate that no combination of short  sales  exists 

in which the probability i s  zero  that a 1.oss wi.11 exceed the lending 

ra te  of in te res t ,  Thus, the 6.. also satisfy the inequality 
1J 

a l l  j 

for  a l l  f inite numbers  8.  < 0 such that 6 . .  < 0 f o r  at leas t  one i ,  
1.j - 1J 

where S.  i s  the se t  of opportunities which can be sold shor t  in  period 
J 

j. In addition, we sha l l  a s sume  that the 0.. a r e  such that 
1J  

a l l  j 

i = 2  .,, 

for a l l  finite numbers 9 .  > 0 and a l l  S ? C  S. such that 8 . .  = 
l j  - J - J 

i =2 
ZJ 

i k  sf 

C 'kj' and 8.. > 0 for a t  leas t  one i. The l a s t  inequality s ta tes  

kc SF 1J 

J 

that no combination of productive investments made f r o m  the proceeds 

of any shor t  sa-le ca.n guarantee against  l o s s ,  

When r g  = rL. the three  preceding conditions reduce to 

for  a l l  finite 8 . .  such that 8.. > 0 for al.1 i k  S. and 8 f 0 for a t  leas t  
LJ IJ  - J i j  

one i. We shal l  r e f e r  to these restr ic t ions on the di.stl-ibutions of the 

pij a s  the "no -easy -money condition". 



At each decision point, we shal l  a s sume  that the probability 

distributions of re turn  a r e  known. for at  least  the subsequent period. 

That i s ,  the distribution functions 

will be assumed to be known at the beginning of the jth period, and 

generally ea r l i e r .  The F. will a lso be assumed to be independent. 
J 

In r ea l  world situations, the individual would of course be forced 

to der ive his own subjective probability distributions. Numerous 

descriptions of how this may be accomplished, on the basis  of postu- 

lates presupposing cer ta in  consistencies in  behavior, a r e  ava-ilable in 

the l i te ra ture ;  s e e  for  example the accounts of savage2 and Marschak- 
3 

The rea lm of ri.sk i s  generally sai.d to prevai l  when the probabili- 

t i es  of the possible outcomes i n  a decision situation a r e  known., while 

uncertainty i.s said to exist  i ~ h e n  these probabi.lities a r e  u.nknown. By 

this cla.ssification, our probiem, ass defined so  f a r ,  c lear ly falls i n  

the r e a l m  of decisiori-maki.ng under r i sk .  However, the distinction 

between the two categories i s  not a s  sharp  as the preceding definition 

might suggest.  To show this,  let 11s for a moment consider decision- 

making under uncertainty 

1, 
Even i f  he adopts what he considers to be an  object:-ve probability 
distribution, the very ac t  of a-doption makes the di.strj.Sution 
subjective. 

Leonard Savage, The Foundations of Statistics, New York, John ----- 
Wiley, 19  54, Ch. 7- 
Jacob Marschak, "Decision-making, I t  Working Paper  No. 93, 
Western. Manage-ment Science Institute, University of Czllforllia a t  
Los Angeles, December 1965,  pp, 1 8 - 2 0 .  



The f i r s t  obse rva t ion  to be made,  a s  McKean ha s  pointed out, i s  

that  i n  taking a posi t ion o n  a n  is s u e  (under  uncer ta inty) ,  a n  individual 

impl ic i ty  quantif ies considera t ions  which he  r e fu se s  to quantify ex-  

1 
pl ici t ly.  Going one s t ep  fu r the r ,  i t  follows a s  a t h e o r e m  that  a 

dec i s ion-maker  who obse rve s  a c e r t a i n  m e a s u r e  of consis tency in  

deciding under  uncer ta inty  i n  fac t  imputes  a probabi l i ty  d is t r ibut ion 

ove r  the poss ib le  ou tcomes ,  r e g a r d l e s s  of what c r i t e r i on  i s  used ,  

This  d is t r ibut ion is such  that  j.f i t  is u sed  to solve  the  dec i s ion  p r ob -  

l e m  under r i sk ,  i t  wi l l  give the s a m e  solution a s  was  obtained under  

2 
uncer ta inty  with the given c r i t e r i on .  As  a r e su l t ,  if one i s  commi t -  

t ed  to this  (highly r ea sonab l e )  m e a s u r e  of consis tency,  i t  would s e e m  

that  one migh t  a,s we l l  conver t  the  decis ion p r o b l e m  to one under  r i s k  

by s ea r ch ing  fo r  the n e c e s s a r y  probabil i ty d i s t r ibu t ion(s ) .  

In conclusio-r,, l e t  i t  b e  s a id  that  probabi l i t ies  a r e  not something 

which only theoreticiar-s  cons ider .  To quote a leading inves tment  

banker :  "We a r e  not  seeking s u r e  things - we a r e  seeking 

probabi l i t ies .  1 1 3  

1 .  3. 4 F inanc ia l  Opportunit ies --- 
As al luded e a r l i e r ,  we sha l l  postula te  that  the  individual  m a y  en-  

gage i n  both b o r ~ o w i n g  and lending opera t ions .  The i n t e r e s t  r a t e s  fo r  

both ac t iv i t i e s  wil l  be a s s u m e d  to be  known with ce r ta in ty  and to  be 

Roland McKean, Economics  of Defense,  Santa Monica, The RAND 
Corporat ion,  P-2924, July  1964, p. 12: 

F o r  a deta i led  exposit ion of this  r e s u l t  and  the underlying pos tu la tes ,  
s e e  Duncan Luce and Howard Raiffa, Games and Decis ions ,  - New 
York, John Wiley, 1959, pp. 287-294, 

Sidney Homer ,  Bond Investment  Pol icy  f o r  Pens ion  Funds ,  New 
York, Solomon Bro the r s  and Hutzler ,  1964, p .  14. 



invariant over t ime. We shall  also stipulate that r > r > I ,  where, 
B -  L 

a s  stated ea r l i e r ,  
r~ 

- 1 i s  the lending r a t e  and r g  - 1 i s  the borrow- 

ing rate .  

While no absolute l imit  will be placed on the amount an individual 

may  borrow, i t  will be assumed that the individual's debt must  a t  a l l  

t imes  be fully secured  by his resources .  In this connection, it should 

be noted that a s  long a s  the individual's debt i s  smal le r  than the p r e s -  

ent value (on the basis of the borrowing r a t e )  of his (cer ta in)  non- 

capital  income s t r e a m  a t  the end of each period, he will always have 

the resources  to pay back both in te res t  and principal with probability 

1 
1 under our  assumptions.  This value, then, would logically seem to 

be one of the induced upper l imits  on borrowing with which we have 

reason  to be concerned. 

Presumably,  no rational lender would therefore hesitate to lend up 
to the amount of the present  value of the non-capital income s t r e a m  
a s  long a s  the debtor always pays his in te res t  and consumes and 
invests so  a s  to be able, with probability 1,  to do so without extend- 
ing his debt beyond this l imit .  


