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JOURNAL OF FINANCIAL AND QUANTITATIVE ANALYSIS 
Volume XV, No. 2, June 1980 

CAPITAL ASSET PRICING WITH 

PROPORTIONAL TRANSACTION COSTS 


F r a n k  Milne and C l i f f o r d  W .  S m i t h ,  J r .  * 

I .  In t roduc t ion  and Conclusions 

The impl ica t ions  f o r  p o r t f o l i o  behavior and a s s e t  p r i c e s  of  t r ansac t ion  

c o s t s  a r e  c e n t r a l  t o  the  a n a l y s i s  of numerous i s s u e s  i n  economics. For example, 

ques t ions  involving the  demand f o r  the  f i n a n c i a l  c o n t r a c t s  i s sued  by f i n a n c i a l  

in te rmedia r ies  a r e  in t imate ly  t i e d  t o  the  ex i s tence  of t r a n s a c t i o n  costs. '  Thus 

the  a n a l y s i s  of  quest ions  involving the  na tu re  of the  demand f o r  mutual fund 

shares ,  insurance c o n t r a c t s ,  mortgage loans ,  e t c . ,  and the  form those c o n t r a c t s  

take:require  t h e  e x p l i c i t  inc lus ion  of  t r ansac t ion  c o s t s .  

The equi l ibr ium s t r u c t u r e  of a s s e t  p r i c e s  i n  p e r f e c t  markets has been 

examined by Treynor [I31 , Sharpe [I21 , Lintner  [51, and Mossin [ l l ]  . Subse-

quent ly ,  Black [21 produced a v a r i a n t  of t h i s  model where t h e r e  a r e  r e s t r i c t i o n s  

on the  holding of the  r i s k - f r e e  a s s e t ;  and Brennan [31 allowed d i f f e r e n t  borrow- 

ing  and lending r a t e s  on t h e  r i s k - f r e e  a s s e t .  Mayers [8,91 extended t h e  bas ic  

model t o  a s i t u a t i o n  where the  s e t  of  a s s e t s  can be divided i n t o  two s e t s :  one 

containing c o s t l e s s l y  marketable a s s e t s ,  and t h e  o t h e r  containing non-marketable 

a s s e t s  ( a s s e t s  f o r  which t h e  c o s t  of  t r ad ing  i s  i n f i n i t e ) .  F i n a l l y  Magill and 

Constantinedes [61 and Magill  [71 analyzed p o r t f o l i o  s e l e c t i o n  i n  a  continuous-

time d i f f u s i o n  model, where t h e r e  a r e  c o s t s  of t r ad ing  i n  s e c u r i t i e s .  These 

l a s t  two papers do no t  a t tempt  an a n a l y s i s  of the  s t r u c t u r e  of a s s e t  p r i c e s ,  b u t  

concentra te  on the  a n a l y s i s  of  e f f i c i e n t  p o r t f o l i o  regions .  

I n  t h i s  paper we provide an examination of ind iv idua l  p o r t f o l i o  s e l e c t i o n  

and equi l ibr ium a s s e t  p r i c i n g  with p ropor t iona l  t r ansac t ion  c o s t s .  We model 

t r ansac t ion  c o s t s  a s  a  bid-ask d i f f e r e n t i a l  and der ive  an equi l ibr ium 

* 
T h e  U n i v e r s i t y  o f  R o c h e s t e r  and  A u s t r a l i a n  N a t i o n a l  U n i v e r s i t y ;  a n d  t h e  

U n i v e r s i t y  o f  R o c h e s t e r ,  r e s p e c t i v e 1  y . 
l ~ i v e nt h a t  a f i n a n c i a l  intermediary merely s e l l s  a  repackaged p o r t f o l i o  

of e x i s t i n g  s e c u r i t i e s ,  then t h a t  intermediary c a n - e x i s t  i n  a zero t r a n s a c t i o n  
c o s t  equi l ibr ium only i f  it can be operated a t  zera  cost--and s o c i a l  welfare  
would be unaffected by t h e  presence, o r  absence, of t h a t  intermediary.  See 
Benston and Smith [ l l ,  and a l s o  Magill [6,71. 



c h a r a c t e r i z a t i o n  of the  s t r u c t u r e  of b i d  and asked p r i c e s .  Our model i s  based 

on t h e  s ingle-per iod Sharpe-Lintner-Mossin model and e f f e c t i v e l y  genera l i zes  the  

e a r l i e r  work of Black, Brennan and Mayers. The major f ind ings  a r e :  

(1) 	Ind iv idua l s  do n o t  hold t h e  same p o r t f o l i o s  of r i s k y  a s s e t s :  an ind iv i -

dual  tends  t o  hold h i s  endowment p o r t f o l i o ,  and w i l l  only change h i s  por t -  

f o l i o  holdings i f  the  b e n e f i t s  i n  terms of increased expected f u t u r e  con- 

sumption, o r  reduct ion of t h e  var iance of f u t u r e  consumption, are g r e a t e r  

than t h e  c o s t s  i n  terms of foregone consumption from the  payment of  

t r a n s a c t i o n  c o s t s .  

( 2 )  	 Every i n d i v i d u a l ' s  e f f i c i e n t  p o r t f o l i o  can be obtained a s  a l i n e a r  com-

b ina t ion  of a common p o r t f o l i o ,  and a  personal ized p o r t f o l i o ,  drawn from 

a common s e t  of p o r t f o l i o s .  This e f f i c i e n t  p o r t f o l i o  s e t  can be generated 

from market d a t a ,  and includes  t h e  f a m i l i a r  zero- t ransact ion c o s t  e f f i -  

c i e n t  s e t  a s  a s p e c i a l  case .  

( 3 )  	 There e x i s t s  a "shadow p r i c e "  a s s e t  p r i c i n g  equation t h a t  depends upon 

ind iv idua l  u t i l i t y  information and endowments. The shadow p r i c e  i s  unob-

se rvab le ,  bu t  must l i e  between t h e  buying and t h e  s e l l i n g  p r i c e s .  

The p lan  of t h e  paper i s  a s  follows: i n  Sect ion I1 we s e t  o u t  the  ind i -  

v i d u a l ' s  consumption-portfolio dec i s ion ;  i n  Sect ion I11 t h e r e  is  an a n a l y s i s  of  

the  e f f i c i e n t  p o r t f o l i o  s e t  and market equi l ibr ium; i n  Sect ion I V  t h e r e  i s  an 

ana lys i s  o f  var ious  subcases of t h e  general  model; and i n  Sect ion V t h e r e  a r e  

some concluding comments of a  general  nature .  

11. The I n d i v i d u a l ' s  Consumption-Portfolio Decision 

We assume t h a t  consumers' preferences  a r e  a  p o s i t i v e  func t ion  of c u r r e n t  

consumption, c  a  p o s i t i v e  funct ion of expected "end-of-period" wealth,  w
i' i r  

and a  negat ive  funct ion of  t h e  var iance of "end-of-period" wealth,  v
i '  

where 

Consumer i ' s  expected "end-of-period" wealth i s  t h e  sum of h i s  f r a c t i o n a l  owner- 

sh ip  of t h e  t o t a l  expected "end-of-period" values  of t h e  f i rms  i n  the  market: 



where 


X, is a column vector [X X ... , XiNl ' , where 
-1 il' i2' 


X is the fraction of firm j's shares held by consumer i; 

i j 


-R 	is a column vector [R R2, ... , RNl I ,  where 

R. is the expected end of period total dollar value (price 

3 

plus dividend) of firm j's shares. 


The variance of consumer i's "end-of-period" wealth is 


where 


$ 	 is the variance-covariance matrix of the vector of random 
variables [R 1rR2r ... I RNl ' .  

Consumer i's holding of assets is the sum of his initial endowment (if any) plus 


what he purchases minus what he sells: 


where 

* 	 * * * * 
X, is a column vector [X il,Xi2, ... , X. I ' , where X is the 
I IN i j 


fraction of firm j's shares in consumer i's endowment; 


A.B 	is a column vector [A B B .. . , AB I ' , where AB is the 
-1 ilpAi2' IN ij 


fraction of firm j's shares purchased by consumer i; 


A ,S 	is a column vector [A S S ... , A.S l', where AS is the 
-1 ilr A i ~ r  IN i j 


fraction of firm j's shares sold by consumer i. 


Individual i's current consumption (in dollars) is the sum of his initial endow- 

* 

ment of dollars, c plus the value of any assets sold, minus the value of any 

i' 


assets bought: 


where 

S S S S 

-V 	is a column vector [V , v2, ... , VNl ' , where vS is the 

i 
current market value of firm j, evaluated using the selling 

(bid) price; 


B 	 B B B 

-V 	is a column vector [V , V2, ... , VN1 ' , where $ is the 

3 
current market value of firm j, evaluated using the buying 

(asked) price. 
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Fina l ly ,  we must r e s t r i c t  agents  i n  t h e  economy from buying a t  b id  p r i c e s  o r  
2


s e l l i n g  a t  asked p r i c e s ,  

Consumer i ' s  problem can be s t a t e d  a s  maximize h i s  u t i l i t y  funct ion i n  

(1) s u b j e c t  t o  the  s e t  of  c o n s t r a i n t s ,  (21, ( 3 ) ,  ( 4 ) ,  ( 5 ) ,  and ( 6 ) .  To so lve  

t h i s  problem, we use s tandard Kuhn-Tucker techniques; we form a  Lagrangian, and 

s u b s t i t u t e  (21, ( 3 ) ,  (41, and (5)  i n t o  (1); 

The f i r s t  o rder  condi t ions  f o r  ind iv idua l  i with respec t  t o  t h e  optimal f r a c t i o n  

of sha res  bought and so ld  i n  each f i rm a r e ,  

And from t h e  Kuhn-Tucker Theorem, we know t h a t  i f  t h e  f r a c t i o n  of sha res  bought 

o r  s o l d  i n  a f i rm i s  p o s i t i v e ,  t h e  Kuhn-Tucker m u l t i p l i e r  w i l l  be zero: 

B ' B  B  B 

A .  A . = O , A .  > o r  A .  > o .  
-1 -1 -1-- -1--


~ f  we sum (8a) and ( 8 b ) ,  we f i n d ,  

i 
Since inc reases  i n  c u r r e n t  consumption inc rease  u t i l i t y  [U > 0 ] ,  t h e  asked p r i c e  

must be  no l e s s  than t h e  bid  p r i c e  [ ( XB-!S 
) 201, i f  t h e  so lu t ion  i s  t o  be 

L 
The model i n  t h i s  paper i s  no t  r e a l l y  c losed because it omits any d i s -  

cussion of  t h e  t r a n s a c t i o n  c o s t  technology t h a t  generates  t h e  d i f f e r i n g  buying 
and s e l l i n g  p r i c e s .  For a more general  model, s e e  Milne [ l o ] .  



S B 

bounded. Hence, t h e r e  a r e  four  cases  t o  consider:  (1) i f  A i k ,  hik > 0, then 


S S 
from (9)  Aik = Aik = 0; (2)  i f  hik > 0 and hBi k  = 0, then ASi k  = 0 and bB i k  -> 0; 


S B 

(3 )  i f  hSk = 0 and hBik > 0, then ASi k  -> 0 and bB i k  = 0; and (41 i f  hik = hik = 0,  

then  Ask2 0 and bB > 0. Note t h a t  from (10), cases  (11 1 (2)  r and 13) occur 
i k  -


when t h e  b id  p r i c e  exceeds t h e  asked p r i c e ;  whi le  case  { 4 )  occurs when t h e  two 


p r i c e s  a r e  equal.  


To der ive  a more i n t u i t i v e  understanding of these  r e s t r i c t i o n s ,  again  con- 
is i d e r  equation ( 8 ) .  Define U a s  t h e  vec to r  of marginal u t i l i t i e s  from changes 

-A 
i n  t h e  vec to r  of s e c u r i t y  holdings ,  both through t h e  e f f e c t  on p o r t f o l i o  expected 

payout and through t h e  e f f e c t  on t h e  var iance of t h e  p r o j e c t :  

i i i i i
Thus U

A is a column vec to r  [UAl, U A 2 ,  . . . , U
AN

l', where U
Aj 

i s  ind iv idua l  i I s  

marginal u t i l i t y  from t h e  change i n  t h e  holding of s e c u r i t y  j ,  both through t h e  

e f f e c t  on p o r t f o l i o  expected payout and through t h e  e f f e c t  on p o r t f o l i o  va r iance ,  

S u b s t i t u t i n g  t h i s  d e f i n i t i o n  of marginal u t i l i t i e s  i n  (11) i n t o  the  f i r s t  

order  condi t ions  s p e c i f i e d  i n  (8)  y i e l d s :  

Equation (12) can be rearranged t o  y i e l d  

By assumption, buying p r i c e s  exceed s e l l i n g  p r i c e s  (VB 2 VS
) and t h e  marginal 

iu t i l i t y  of consumption is  p o s i t i v e  ( U  > O ) ,  while from (9)  we know t h a t  t h e  
S BKuhn-Tucker m u l t i p l i e r s  a r e  nonnegative, Lit 1. > 0; thus  (13) can be expressed 

-1 - -

B i i S
(14) V 2 2 A / u c , V .  

Consider four  cases : (1 )  vB = ui . /  U: = vS; (2 )  vB > ui / U: = vS; 
3 A3 j j Aj j 

S(3)  vB = ui. /  U: > vS- and (41 $ > u i j /  U i  > V . 
3 A3 j '  j 

In  case  (11, b id  and asked p r i c e s  a r e  equal .  Graphical ly ,  the  i n d i v i d u a l ' s  

consumption-portfolio dec i s ion  can be represented a s  i n  Figure 1. 
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FIGURE 1 

x .  x.. 
1 3  13  

INDIVIDUAL i ' s  CONSUMPTION-PORTFOLIO DECISION where ci i s  t h e  

consumption of ind iv idua l  i i n  t h e  f i r s t  per iod and X i s  the
* * i j

f r a c t i o n  of  f i rm j owned by ind iv idua l  i. Xi2 and c, a r e  i n i -
J I i i

t i a l  endowments. The s lope of t h e  ind i f fe rence  curve is  -U /Uc.  
B s Aj

The s lope of the  opportuni ty  s e t  i s  - V . / 1  = - V . / l .
I I 

This i s  t h e  s tandard case; t h e  ind iv idua l  equates h i s  marginal r a t e  of s u b s t i t u -

t i o n  between consumption and X (MRS . )  with the  r a t i o  of  the  p r i c e s  (note ,
j cI 

s ince  c u r r e n t  consumption i s  i n  d o l l a r s ,  P = 1). 

I n  case (21, the  b id  p r i c e  i s  l e s s  than t h e  asked p r i c e  and i n  equi l ibr ium 

t h e  i n d i v i d u a l ' s  marginal r a t e  of  s u b s t i t u t i o n  between consumption and X, equals  
S J 

the  r a t i o  of  r e l a t i v e  p r i c e s  using bid  p r i c e s  (MRS-, = V 2 / 1 ) .  Figure 2 i l l u s -* C J  J 
t r a t e s  t h i s  case .  The ind iv idua l  s e l l s  A S .  Xi j  - x i j r  inc reas ing  consumption 

s s  * 
by - A .  . V .  ci - C

11 1 i '  

Cases (3 )  and {4} can a l s o  be descr ibed using Figure 2. I n  case  {3}, the  

ind iv idua l  s e l l s  p a r t  of  h i s  endowment of t h e  consumption good and purchases 

a d d i t i o n a l  sha res  of f i rm j. The tangency between ind i f fe rence  curve and oppor-

t u n i t y  s e t  occurs t o  t h e  r i g h t  of the  endowment po in t .  I n  case  {4} t h e r e  w i l l  

be no t r ades ,  and t h e r e  i s  no tangency between opportuni ty  s e t  and ind i f fe rence  

curve. The ind iv idua l  ' s h ighes t  a t t a i n a b l e  ind i f fe rence  curve touches t h e  op-

por tun i ty  s e t  a t  the  endowment po in t .  

3 ~ ncases  { l ) ,  {2}, and {3) ,  t h e r e  w i l l  a l s o  be no t r a d e s  i f  t h e  tangency 
po in t  occurs a t  the  endowment po in t .  



INDIVIDUAL i's CONSUMPTION-PORTFOLIO DECISION WHERE BID AND 

ASKED PRICES DIFFER where c is individual i's first period 


i 
consumption and X is the fraction of firm j owned by indivi- 

* ij
dual i. X and c* are initial endowments. The slope of the 


ij ij i i

indifference curve is -U Aj/Uc. The slope of the opportunity 


m 

set above the endowment point (for sales of X ) is -v?/l; 
ij 3 B

below the endownent point (for purchases of X ) it is -V./l. 
ij I 


With positive transaction costs, the individual will tend to hold initial 


endowments; he will trade only if the marginal gain from transacting exceeds 


the marginal cost. Figure 2 represents the marginal cost in terms of the slope 


of the opportunity set; it represents the market terms of trade and the cost of 


one asset in terms of current consumption opportunities. The indifference curve 


represents the individual's tradeoff between security holdings (incorporating 


the effects on the portfolio's expected payoff and variance) and consumption. 


111. Market Equilibrium 


To consider the demand for assets implied by the first order conditions in 


(8), we will temporarily assume that there are no riskless assets. Assuming the 


variance-covariance matrix is of full rank, then its inverse exists. Thus from 


(8a) we derive the vector of optimal asset holdings by individuals: 




9 . i i 
a I u1/2u: > 0, 8 .  I U /2u < 0, y 7 112~: < 0.
i c 1 w v i 

Equivalent ly ,  from (8b) we der ive  

Equating t h e  two express ions  i n  (15a) and (15b) y i e l d s :  

where 

6 .  - (yi/ai) > 0 -

B S B S
Nowdef ineV I vB - B i h j i = V ,  + S i h j i .  C l e a r l y , V . > V  > V  .

j i  j I 1 - j i - j 

Therefore (15a) and (15b) can be combined: 

where 

Notice that.  t h e  vec to r  V .  i s  chosen from a rec tangu la r  region 
-1 

so t h a t  any consumer i chooses a  p o r t f o l i o  which i s  a l i n e a r  map of a combina-

t i o n  of t h e  vec to r  5 and a vec to r  V . E K .  Therefore,  i n  genera l ,  ind iv idua l s  w i l l  
-1 

not  hold the  market p o r t f o l i o  of r i s k y  s e c u r i t i e s .  I n  t h e  l i m i t i n g  case ,  wi th  

no t r ansac t ion  c o s t s ,  ( i . e . ,  1B=IS) t h e  s e t  K reduces t o  a s i n g l e  vec to r ,  K={Y) 

and (16) t akes  t h e  f a m i l i a r  form 

Although t h e  s e t  of e f f i c i e n t  p o r t o f o l i o s  i n  (16) i s  much l e s s  r e s t r i c t i v e  than 

the  usual  ( 1 8 ) ,  it does imply weak t e s t a b l e  r e s t r i c t i o n s .  Now we t u r n  t o  a 

c h a r a c t e r i z a t i o n  of equi l ibr ium a s s e t  p r i c e s .  

I f  we assume t h a t  t h e r e  a r e  k  consumers, market c l e a r i n g  impl ies  t h a t  

across  a l l  i n d i v i d u i l s ,  t h e  sum of  the  f r a c t i o n a l  ownership of each f i rm i s  1: 



Hence t h i s  impl ies  t h a t  n e t  t r a d e s  between consumers sum t o  zero: 

s u b s t i t u t i n g  (16) i n t o  ( 1 9 ) ,  and rearranging y i e l d s ,  

where 

NOW observe t h a t  aif 2 aiJi 2 aiJB , impl ies  

-
Defining 1: (C a.V.  ) , / ( I  a i ) ,  then using (21) 

i 
1-1 

i 

where 

a : C a  , n1 : a 
-1 , n 2  E (€'/a) . 

We now so lve  (24) f o r  t h e  values  of  n1 and n 2 
following s tandard tech- 

niques. To e l imina te  n1 mult iply  (24) by I', 

where 

Solve (25) f o r  n1 and s u b s t i t u t e  i n t o  (241, 



- - 

To eliminate q2, choose a vector such that ~'$10.
= 

Multiply (24) by E ' ,  

where 
 - .. -
V5 :B'V , R :5'R . 

5 - -

Substituting (27) into (26) and simplifying yields: 


where 


.. 
The inequalities in (28) provide (a) a bound on the "shadow value, " 1,.. of 

the total share values for firms; and (b) an implicit pricing equation for 

that is analogous to the Black two-factor model. Of course, the pricing for- -
mula includes the nonobservable 1 terms, and this precludes any simple, direct 


empirical tests. In this general case then, individual utility information 


cannot be removed from the equilibrium "pricing" equation. 


IV. Special Cases 


It should be obvious to the reader that our model includes, as special 

cases,{l} the Sharpe-Lintner model, {2} the Black model, { 3 }  the Brennan model, 

and { 4 }  the Mayers model. For completeness, we will show how each of these models 

emerges as a special case of our model. 

1. The Black Two-Factor Model and Sharpe-Lintner Model 


If vS = V 
B :V, and there is no riskless asset, the inequality (28) col- 

lapses to the total dollar return version of Black's model, 

where 


(i+F5) - (R5/v5) . 



I f  borrowing and lending a t  the  r i s k l e s s  r a t e  r i s  allowed, then (29) reduces 
f 

t o  the fami l ia r  t o t a l  do l l a r  re turn  version of the Sharpe-Lintner cap i t a l  a s s e t  

pr icing model (see Fama-Miller [4 1 ) . 

where 

rf i s  the  r i sk- f ree  r a t e  of i n t e r e s t ,  ( l + r f )  E ( R  /V ) .
f f  

2. Brennan's Model 

I f  a l l  r i sky  a s se t s  a r e  traded with zero t ransact ion cos t s ,  but the r i sk-  

l e s s  a s s e t  does incur  t ransact ion cos t s ,  then (28) becomes, 

where .. -. 

( l + r f )  E R£/V£; and from (23 ) ,  V E [1/C ail [C a V I .
f i i f

i i 

~ a k i n gV = mivf
B 

+ (I-#.)v: , where m ,  E [Of 1 1  , t he  pr ic ing  equation (31) has i f  
the  same form a s  Brennan's equation ( i n  t he  t o t a l  do l l a r  re turn  version) .  

3 .  Mayers' Model 

Mayers divides a l l  a s se t s  i n t o  marketable and nonmarketable a s se t s .  Within 

the  framework of this paper, marketable a s se t s  have zero t ransact ion costs  asso-

c ia ted  with t h e i r  purchase o r  s a l e  ( i . e . ,  buying and s e l l i ng  p r i ce s  a r e  equa l ) ,  

and nonmarketable a s se t s  have i n f i n i t e  t ransact ion cos t s  associated with t h e i r  

purchase o r  s a l e .  For marketable a s se t s ,  (28) s impl i f ies  considerably. Let 

the  s e t  of a s se t s  { l , ...,N) be par t i t ioned  such t h a t  a s se t s  m E (1, ...,J )  a r e  .. 
marketable, and a s se t s  m E CJ+~,...,N) a r e  nonmarketable. 

For a  marketable a s s e t  j ~ m ,  buying and s e l l i n g  pr ices  a r e  equal,  V
S = vB. 
j j'


then assuming a  r i s k l e s s  a s se t ,  (28) can be wr i t ten ,  

where 



Equation (32) i s  t h e  t o t a l  d o l l a r  r e t u r n  form of Mayers' nomarketable a s s e t  

model with r i s k l e s s  borrowing and lending. Notice t h a t  we do no t  necessa r i ly  

requ i re  t h a t  t h e r e  be i n f i n i t e  t r ansac t ion  c o s t s  on t h e  nommarketable assets- -  

f i n i t e  t r ansac t ion  c o s t s  t h a t  preclude t r ad ing  a r e  s u f f i c i e n t .  

V. Concluding Comments 

Within t h i s  framework, t h e  ques t ions  of completeness of markets can be 

addressed with  t h e  a d d i t i o n  of  supply-side considerat ions .  We can view the  d i f -  

ference between buying and s e l l i n g  p r i c e s  a s  t h e  compensation received by t h e  

market maker on each share  t raded.  Thus t h e  market maker's t o t a l  compensation 

i s  t h e  buying-sel l ing spread times t h e  number of sha res  t r aded .  

I n  a competit ive market we expect the  t r ansac t ion  c o s t s  w i l l  be such t h a t  

t h e  market makers earn a normal r a t e  of r e t u r n .  However, f o r  some s e c u r i t i e s ,  

t h e r e  w i l l  be no spread which allows t h e  market maker t o  ea rn  a normal r a t e  of 

r e tu rn .  Those markets w i l l  remain c losed.  This r e s u l t  o b t a i n s  because i f  the  

spread i s  increased,  t h e  number of  sha res  t raded i s  expected t o  f a l l ;  thus  an 

inc rease  i n  t h e  spread can reduce the  t o t a l  compensation received by market 
4

makers. 

For o t h e r  quest ions  involving supply s i d e  cons ide ra t ions ,  t h e  assumption 

of p ropor t iona l  t r a n s a c t i o n  c o s t s  i s  too r e s t r i c t i v e .  Although within  t h i s  

framework, t h e r e  i s  a s p e c i f i c  demand f o r  t h e  c o n t r a c t s  so ld  by f i n a n c i a l  i n t e r -  

mediaries,  p ropor t iona l  t r ansac t ion  c o s t s  do no t  provide an appropr ia te  micro- 

economic b a s i s  f o r  quest ions  of the  production of these  contract^.^ We think 

t h a t  economies of  s c a l e  i n  t r ansac t ions  c o s t s  i s  a necessary condi t ion f o r  t h e  

examination of  the  production of  mutual fund shares ,  f o r  example. Because of 

t h e  nonconvexities which a r i s e  i n  t h a t  problem it i s  s i g n i f i c a n t l y  more d i f f i c u l t  

4For f u r t h e r  d i scuss ions  along these  l i n e s ,  s e e  Milne [ l o ] .  

5 ~ l t h o u g ha nonzero demand f o r  money i s  p o s s i b l e  wi thin  the  framework of 
t h i s  model, we consider  those  impl ica t ions  t o  be r e l a t i v e l y  un in te res t ing .  We 
f e e l  t h a t  t h e  demand f o r  money a r i s e s  from t h e  c o s t s  of exchanging a s s e t s  f o r  
consumption goods, given some s t o c h a s t i c  expenditure p a t t e r n s ;  thus ,  ind iv idua l s  
w i l l  choose t o  hold a s s e t s  which have low t ransac t ion  c o s t s  a ssoc ia ted  with  con- 
vers ion t o  consumption goods. Therefore,  we f e e l  t h a t  the  a n a l y s i s  of the  de- 
mand f o r  money r e q u i r e s  a continuous time ( o r  a t  l e a s t  a mul t iper iod)  framework 
f o r  t h e  e s s e n t i a l  na tu re  of t h a t  a s s e t  t o  be e x p l i c i t l y  captured. 



than t he  proportional t ransact ion cos t s  case examined here, and we leave t h a t  

as  a  problem f o r  fu r the r  research. 

We expect t h a t  the  most i n t e r e s t i ng  implications of a  model employing l e s s  

r e s t r i c t i v e  assumptions about the  form of t ransact ion cos t s  would involve the  

character izat ion of the  ind iv idua l ' s  po r t fo l i o  choice ra ther  than the  character i -  

zat ion of the equilibrium s t ruc tu re  of a s s e t  p r i ce s .  Our r e s u l t s  ind ica te  with 

these simpler assumptions the  prospect of t e s t i ng  the  implications of t h i s  analy- 

s i s  i s  small because the  pr ices  a r e  functions of unobservable u t i l i t y  informa- 

t ion .  
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