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ABSTRACT 

I n  t h e  t r a d i t i o n a l  monopoly t heo ry ,  i t  is argued t h a t  a  monopolv 

f i r m  produces t h e  optimum ou tpu t  q u a n t i t y  c h a r a c t e r i z e d  bv i t s  

marg ina l  revenue be ing  equa l  t o  marg ina l  c o s t ,  and a  monopsony f i rm 

employs t h e  optimum inpu t  q u a n t i t y  c h a r a c t e r i z e d  by i t s  marg ina l  

expend i tu re  be ing  equa l  t o  marg ina l  revenue product  of i n p u t .  

T r a d i t i o n a l  i n  t h e s e  t h e o r i e s  is  t h e  presumption t h a t  agen t s  a c t  a s  

i f  economic environments were nonstochas t i c .  However, r ecen t  s t u d i e s  

o f  f i rms  f a c i n g  u n c e r t a i n t y  i n d i c a t e  t h a t  s e v e r a l  widely accepted 

r e s u l t s  of t h e  r i s k l e s s  t h e o r i e s  must be abandoned. 

This  paper  ex tends  t h e  t r a d i t i o n a l  monopoly theory t o  t h e  case  

where monopolis ts  a r e  i n t e r e s t e d  i n  maximizing expected u t i l i t y  from 

p r o f i t s  and they a r e  r i sk -ave r se .  This  paper a l s o  examines t h e  behaviors  

of a  monopoly f i rm  f a c i n g  demand u n c e r t a i n t y  and monopsony f i r m  f ac ing  

c o s t  unce r t a in ty .  I n  t h e  l a s t  s e c t i o n  of t h i s  paper ,  w e  w i l l  examine 

t h e  i m p l i c a t i o n s  of  u n c e r t a i n t y  i n  t h e  case  of b i l a t e r a l  monopoly. For 

t h e  main t o o l s  of a n a l y s i s ,  we draw upon t h e  work of  Sandmo. 

Th i s  paper  shows t h a t  t h e  optimum cond i t i ons  o f  t h e  t r a d i t i o n a l  

monopoly theory do n o t  ho ld  under u n c e r t a i n t y .  I t  w i l l  b e  concluded 

t h a t  i n c r e a s e d  demand u n c e r t a i n t y  l e a d s  t o  a  d e c l i n e  i n  t h e  monopol i s t ' s  

ou tpu t  and t h a t  i nc reased  c o s t  u n c e r t a i n t y  l eads  t o  a  d e c l i n e  i n  t he  

monopsonist 's  employment of  i n p u t ,  provided t h a t  f i rms  a r e  r i sk-averse .  
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Theory of tlie Monopoly under Uncertainty 

In the traditional monopoly theory, it is argued that a monopoly firm 

produces the optimum output quantity characterized by its marginal revenue 

being equal to marginal cost, and a monopsony firm employs the optimum input 

quantity characterized by its marginal expenditure being equal to marginal 

revenue product of input. Traditional in these theories is the presumption 

that agents act as if economic environments were nonstochastic. Although it 

was shown by Radner 1181 that one can still apply traditional theorems, in 

the case of competitive firms, when firms have unlimited computational capa- 

city even if uncertainty exists and agents have heterogeneous information, 

recent studies of firms facing uncertainty indicate that several widely 

accepted results of the riskless theories must be abandoned. A number of 

writers in recent years have extended the traditional monopoly theory to the 

rase where monopolists are interested in maximizing expected utility from 

profits and are risk-averse. 

The purpose of this paper is to examine the behaviours of a monopoly 

firm facing demand uncertainty and a monopsony firm facing cost uncertainty. 

zn section IV of this paper, we will also examine the implications of 

uncertainty in the case of bilateral monopoly. For.the main tools of analysis, 
9 

we draw upon the work of Sandmo [20] , who has examined the behaviour of the 

competitive firm under price uncertainty. However, Sandmo is unable to derive 

categorical effects of a marginal increase in uncertainty whereas this paper 

shows that increased demand uncertainty leads to a decline in the monopo- 

list',~ output and that increased costuncertaintyleadstoadeclineinthe 

monopsonist's employment of input, provided that firms are risk-averse. 



I Monopoly under Uncer ta in ty  

I n  t h e  t r a d i t i o n a l  r i s k l e s s  monopoly theory ,  i t  is assumed t h a t  t he  demand 

p r i c e  f o r  t h e  monopolist's product  i s  a func t ion  of t h e  output  and t h a t  the 

monopolist  knows, wi th  c e r t a i n t y ,  t h e  demand func t ion  r e l a t i n g  t h e  two v a r i -  

a b l e s  and i t s  c o s t  func t ion .  The optimum q u a n t i t y  produced by t h e  monopolist  

under c e r t a i n t y  is  then  c h a r a c t e r i z e d  by i t s  marginal  revenue be ing  equal  t o  

i ts  margina l  c o s t .  The monopolist  considered i n  t h i s  paper l i kewise  knows i t s  

demand func t ion  a s  w e l l  a s  i t s  c o s t  func t ion ;  t h e  d i f f e r e n c e  being t h a t  the 

demand func t ion  now c o n t a i n s  a  random v a r i a b l e  E over which t h e  monopolist  has 

no con t ro l .  I n  t h i s  s e c t i o n ,  we w i l l  examine t h e  imp l i ca t ions  of in t roducing  

u n c e r t a i n t y  v i a  t h e  random v a r i a b l e  E i n  t h e  demand func t ion  and d e r i v e  i t s  

comparative s t a t i c s  proper t ies .  

ge sill ass.Ge thst the ~ t n c h z ~ t i c  denznd f l l n c t i n n  faced by t h e  monopolist  

is  of t h e  form: 

(1) P  = a ( € )  - bZ, 

where Z is i t s  output  and E i s  a  random v a r i a b l e ,  

P r o f i t  is  g iven  by: 

(2) ll = Z P(Z,E) - C(Z) - k, 

where C(Z)  i s  i ts  t o t a l  v a r i a b l e  c o s t s  assumed t o  be known wi th  c e r t a i n t y  and 

k r e p r e s e n t s  f i x e d  c o s t s  and P(Z,E) i s  t h e  s t o c h a s t i c  demand p r i c e  faced by 

t h e  monopolist .  

The monopolist  maximizes t h e  expec ta t ion  of i t s  u t i l i t y  from p r o f i t s :  

(3) E [ U ( l l ) ]  = /U[Z*P(Z,E) - C(Z) - k]  f  (P)df,  

where f  (f) r e p r e s e n t s  i t s  s u b j e c t i v e  p r o b a b i l i t y  d e n s i t y  func t ion  wi th  E[P]=F. 



Differentiating (3) with respect to its control variable % yields the 

first and the second order conditions: 

(4.a) F = E[(R1-C') U1(n)] = 0 , R1=MR and C ' =Mc 

(4.b) S = E[(R'-c')~* U"(Il) - (3b+C")U'(ii)] < 0 , d (MC) c% ___ 
dZ . 

Rewriting (4.a) as E[C1*U'(II)I = E I R t * U t ( l l ) ]  and then subtracting 

E[R~-u~ (II)] from both sides, we obtain: 

(5) (K'-c1)~[u1 (n)] = E[ (g-a)ul (TI)], 

where R' = E(R'] and a = E[a]. 

Proposition ( 1 . A ) :  

A risk-averse monopoly firm under uncertainty will produce less than it 

would under certainty. 

In order tc prove t h e  proposition, we will rewrite the profit function 

(2) by adding and subtracting Z - p  so that: 
- 

( 6 )  n = n + q - j & z ,  

where 3 = z-F - C(z )  - k .  

We will then show that the monopoly firm's optimum output solution is 

characterized by its R' greater than C' so that it is to the left of the 

traditional optimum solution under certainty assuming that the expected demand 

price under uncertainty corresponds to the demand price of the certainty case. 

Case (i) Suppose that the stochastic demand price is under-estimated, ex 

ante. Then: 



Therefore, LHS of ( 5 )  is also positive, and since K [ U '  ( J l ) ]  is always positive, 

we have : 

Case (ii) Suppose that the stochastic demand price is over-estimated, ex ante. 

Then: 

Therefore, LHS of (5) is also positive, and since EIU1(JI)] i.s always p o s i t i v e ,  

we have the same result that R' > C' as in (8). 

Proposition ( 1 . B ) :  

Increased uncertainty decreases output of a monopoly firm. 

We will now consider the effects of a marginal increase in uncertainty 

by defining the variability of the density function of the demand price in 

terms of mean preserving spread. This requires one multiplicative shift 

parameter and one additive shift parameter. Let us define: 

(9) a' = ya + 0, 

where y is the multiplicative shift parameter which gives a stretching of the 

probability distribution around a constant mean and 0 is the additive shift 

parameter. 

Then the mean preserving spread type of shift in the density function of 

a' leaves the mean Era'] unchanged, that is, dE[al] = Zdy + do = 0 ,  or: 

We can now write the profit function as: 



and the new first order condition becomes: 

(12) F = E [ (ya+~-2bZ-C' ) *U' (TI) ] = O 

Tota differentiating (12) with respect to y, taking account of (10) and then !Y 
evaluating at the initial point,y=l, 8=0, we obtain: 

dZ Z 
(13) - = - 1 

dy  S 
E[(R'-c')(;-a)uW(TI)] + 3 ~[(a-a)*u1(n)], 
2 where S = E[(R1-C') U1'(T[) - (2bi€'')U1 (TI)]. 

This expression for the change in output due to increase in uncertainty is 

decomposed into two separate terms. We know the sign of the second term 

E [ (a-a)~' (TI) I /S  to be negative since, from (7), E [ (a-a)~ ' (IT) 1 i s  positive 

and S is required to be negative. Therefore, we must prove that 
- 

E[ (R'-c') (a-a)U1'(n)] has positive sign in order to prove our proposition (I. R)  . 
- 

czn rewrite E[ (I?'-C ') (a-a)LI1'(n)! as: 

The second term in (14) is always positive. We must then show that the sign of 

E[ (Rf-cl)U"(lI)] is positive in the first term since (El-c') is positive from 

Let a* be the value of a such that Rf=C' and let TI* be the corresponding 

profit level. 



s i n c e  E[(RV-C')U1(R)] = 0 from the  FOC. Therefore,  

(15) E[(R'-c ' )uV(n)]  > 0.  

Case ( i i )  R < a* -+ Jl < Tl* 

-+ q(n)  > 
-+ ~ ( n )  [ - (R~-C' )U'  (n)] > ~ ( n * )  1-(R'-c')u' (n) ]  
-+ (R'-C')UW(T() > - ~ ( I I * ) [ ( R ~ - c * ) u ~ ( 1 1 ) ]  
-+ E[ (R'-Cq)U"(ll) ] > -Q(R*)E[ (R'-C')U' ( n ) ]  = 0 , 

Therefore,  t h e  expression i n  (14) i s  p o s i t i v e ,  which impl ies  t h a t  the  expres- 

s i o n  i n  (13) is, i n  tu rn ,  negat ive  and our proposi t ion  (1.B) i s  proved. 

Proposi t ion  (1.C) : 

Increased f ixed c o s t s  decrease output  of a  monopoly f i rm with dec reas ing  

absolute  r i s k  aversion. 

To determine t h e  e f f e c t  of a  small  inc rease  i n  f ixed cos t  k ,  we t o t a l l y  

d i f f e r e n t i a t e  (4.4, obtaining:  

Since t h e  s ign  of S i s  negat ive  from (4.b) and the  s ign  of E[ (R'-C')Utt(1~) ] i s  

p o s i t i v e  from (15), t h e  s i g n  of d ~ / d k  i s  negat ive  and our proposi t ion  (1.C) 

i s  proved. 

Proposi t ion  (1 .D) :  

Increased demand inc reases  output  of a  monopoly f irm with decreasing 

abso lu te  r i s k  aversion.  

Since the  demand i s  s t o c h a s t i c ,  i t  does not  make sense t o  speak about the  

e f f e c t  of increased demand f o r  t h e  monopoly f i rm's  output .  However, i t  seems 

i n t u i t i v e l y  n a t u r a l  t o  have an upward s h i f t  of t h e  demand schedule by an amount 

0 .  Such an inc rease  i n  demand w i l l  l eave  the  d i s t r i b u t i o n  of p r i c e  condi t ional  

on quan t i ty  unaffected except f o r  a  higher mathematical expecta t ion  of p r i ce .  



We w i l l  suppose t h a t  t he  s i z e  of upward s h i f t  i n  tlt.inanc1, 0 ,  remains i n v a r  i n n t  

wi th  r e s p e c t  t o  Z .  

Le t  p* = a - bZ + 8 d e f i n e  the  new demand curve r e s u l t i n g  from Ll~e upward 

s h i f t  where 6 is  t h e  s h i f t  parameter.  The new f i r s t  o rde r  cond i t i on  becomes: 

(17) F = E[(R1-Ct+8)U' (It+ZZ)] = 0 , 

T o t a l l y d i f f e r e n t i a t i  (17) and e v a l u a t i n g  a t  i n i t i a l  demand, 0=0, w e  obta in :  

T h i s  express ion  i n  (18) i s  s i m i l a r  t o  t h e  S lu tsky  equat ion  f a m i l i a r  from t h e  

t r a d i t i o n a l  demand a n a l y s i s .  It s a y s  t h a t  t he  change i n  q u a n t i t y  fo r  a n  i n c r e a s e  

i n  demand can be decomposed i n t o  two s e p a r a t e  e f f e c t s ,  one of which i s  analogous 

t o  a decrease  i n  f i x e d  c o s t s ,  and t h e  o t h e r  a pure s u b s t i t u t i o n  e f f e c t .  The 

s i g n  of t h e  f i r s t  term i s  p o s i t i v e  s i n c e  we know from (16) t h a t  dZ/dk has  a 

nega t ive  s ign .  

The s i g n  of t h e  second term is  a l s o  p o s i t i v e  s i n c e  E [ U ' ( n ) ]  i s  always 

p o s i t i v e .  Therefore ,  t h e  express ion  (18) has  a p o s i t i v e  s ign .  I n  o t h e r  words, 

increased  demand i n c r e a s e s  output  of a monopoly f i r m  wi th  dec reas ing  r i s k  

ave r s ion  and our  p r o p o s i t i o n  (1.D) i s  proved. 

I1 Monopsony under Unce r t a in ty  

I n  t h e  t r a d i t i o n a l  r i s k l e s s  theory  of monopsony i t  i s  assumed t h a t  t h e  

supply p r i c e  f o r  t h e  monopsonist 's  i n p u t  is a f u n c t i o n  of t h e  amount of input  

employed and t h a t  t h e  monopsonist knows, wi th  c e r t a i n t y ,  t h e  i n p u t  supply 

f u n c t i o n  r e l a t i n g  t h e  two v a r i a b l e s  and i t s  margina l  revenue product  func t ion .  

The optimum q u a n t i t y  of i n p u t  employed by t h e  monopsonist under c e r t a i n t y  is 

then  cha rac t e r i zed  by i t s  marginal  revenue product  be ing  equal  t o  i t s  marginal  

expendi ture  of t h e  input .  The monopsonist considered i n  t h i s  paper  l i kewise  



knows its input supply function as well as its marginal revenue p r o d ~ i c t  sche- 

dule, the difference being that the input supply function now contains a random 

variable E over which the monopsonist has no control. In this section we will 

examine the implications of introducing uncertainty via the random variable 

E in the input supply function for the theory of monopsony and derive its 

comparative statics properties. 

We will assume that the stochastic input supply function faced by the 

monopsonist is of the form: 

(19) W = a ( € )  + BZ, 

where Z is its input and E is a random variable, 

Profit is given by: 

(20)n = PWZ) - Z-w(z,E)-k, 
where P is the fixeii price of the monopsonist's output and h(Z) is its produc- 

tion function assumed to be known with certainty and k represents the fixed 

costs and W(Z,E) is the stochastic input supply function faced by the monopso- 

nis t . 
The monopsonist maximizes the expectation of its utility from profits: 

(21) E[U(n)l = /U[P*h(Z) - Z*W(Z,E) - kl g(~) dW, 

where g(M represents its subjective probability density function with E[WI  =i. 

Differentiating (21) with respect to its control variable Z yields the first 

and the second order conditions: 

(22.a) F = E[(MRP-ME)-u'(~)] = 0 > where MRP =P-K and MEs W+ ZW', 

(22.b) S = E[(MRP-ME)~*U"(~~) + (P*htl-2B)U' (n)] < 0 .  



Rewri t ing (22.a) a s  EIMRPaU'(ll)] = E[ME*U'(II)] and then s u b t r a c t i n g  

bo th  s i d e s  from E [ S - U '  (Il) 1 , w e  ob t a in :  

(23) (E - MRP) E [U ' (Il) ] = E [ (;-a) .U ' ( I [ )  1 , 

where ME = E[ME] and = E[a]  . 

P r o p o s i t i o n  (1I.A) : 

A r i sk -ave r se  monopsony f i r m  employs l e s s  i npu t  than i t  would under 

c e r t a i n t y .  

I n  o r d e r  t o  prove t h i s  p r o p o s i t i o n ,  we w i l l  r e w r i t e  t h e  p r o f l t  f u n c t i o n  

(20) by adding and s u b t r a c t i n g  Z*W s o  t h a t :  
- 

(24) n = n + z.(G-w), 
- - 

where = P0h(Z) - Z.W - k. 

W e  w i l l  t hen  show t h a t  t h e  monopsony f i r m ' s  optimum inpu t  s o l u t i o n  i s  charac- 

t e r i z e d  by i t s  ME less than  MRP s o  t h a t  i t  i s  t o  t h e  l e f t  of t h e  t r a d i t i o n a l  

s o l u t i o n  under c e r t a i n t y  assuming t h a t  t h e  expected supply p r i c e  under uncer- 

t a i n t y  cor responds  t o  t h e  c e r t a i n t y  supply p r i c e  of t h e  i npu t  2. 

Case ( i )  Suppose t h a t  t h e  s t o c h a s t i c  supply  p r i c e  i s  under-est imated,  ex a n t e .  

Then : 

Therefore ,  LHS of (23) is  a l s o  n e g a t i v e  and s i n c e  E[U ' (Il) ]  

(26) ME < MRP. 

> 0 ,  w e  ob t a in :  

Case ( i i )  Suppose t h a t  t h e  s t o c h a s t i c  supply  p r i c e  i s  over-est imated,  ex a n t e .  

Then : 



Therefore  LHS of (23) i s  a l s o  nega t ive  and s i n c e  E I U 1 ( n ) ]  . 0, w e  have Ltie same 

r e s u l t  t h a t  5 < MRP. 

P ropos i t  i o n  (I1 .B) : 

Increased  u n c e r t a i n t y  dec reases  employment of i npu t  by a  monopsony f i rm.  

We w i l l  now cons ider  t h e  e f f e c t s  of a  marginal  i n c r e a s e  i n  u n c e r t a i n t y  

by d e f i n i n g  t h e  v a r i a b i l i t y  of t h e  d e n s i t y  func t ion  f o r  t h e  supply p r i c e  i n  

terms of mean p re se rv ing  spread.  Th i s  r e q u i r e s  one m u l t i p l i c a t i v e  s h i f t  and 

one a d d i t i v e  s h i f t  parameter.  Le t  u s  de f ine :  

(27) a '  = ya+S , 

where y i s  t h e  m u l t i p l i c a t i v e  s h i f t  parameter which g i v e s  a  s t r e t c h i n g  of t h e  

p r o b a b i l i t y  d i s t r i b u t i o n  around a cons t an t  mean and 5 is t h e  a d d i t i v e  s h i f t  

parameter.  

Then t h e  mean preserv ing  spread  type  of s h i f t  i n  t he  d e n s i t y  func t ion  of 

a '  l e a v e s  t h e  mean E [ a V ]  unchanged, t h a t  is ,  d E [ a l ]  = a d y  + dS = 0 ,  o r  

The p r o f i t  f u n c t i o n  can now be w r i t t e n  as: 

And t h e  new f i r s t  o rde r  c o n d i t i o n  becomes: 

T o t a l l y  d i f f e r e n t i a t i n g  (30) w i t h  r e s p e c t  t o  y, t ak ing  account of (28) and 

then  eva lua t ing  a t  t h e  i n i t i a l  p o i n t  y= l ,  5=0, we obta in :  



This expression for the change in the employment of inputs due t o  increase 

in uncertainty is decomposed into two separate terms. We know the sign U S  t h e  

second term to be negative since E[ (a-;)U' (Jl) J > 0 from (25) and S is r e q u i r e d  

to be negative. Then, we must show that the first term is also negative, tha t  

is, we must show that: 

(32) E[ (MRP-ME) (a-;;l>u" (II) 1 > 0 , 

We can rewrite (32) as: 

E[ (MRP-ME) (a-a)~"(II)l = E[ (MRP-ME) (ME-E)u"(~)] 
= E [ (MRP-ME) { (ME-MRP) + (MRP-Z) iul' ( ri I ,  

which can be separated into two terms: 

2 (33) E [ -  (MRP-ME) U" (TI) ] + (MRP-E)E[ (MRP-ME)U" (n) ] . 
The first term in (33) is always positive. To show that the second term 

is also positive, we must show E[ (MRP-ME)U1'(T[)] > 0 since (MRP-ME) > 0 from (28). 

Let a* be the value of a such that HE=fl~P,and let Il* be the corresponding 

profit level. 

Case (i) a > a* 3 TI < Il* -ul' (11) 
-+ p(" > ,Q(w where p (II) = 
+ Q("[-(MRP-ME)U1(n)] > ~(n*)[-(MRP-ME)U1(n)] u' (n) 
-+ (MRP-ME)UM (TI) > -p (TI*) (MRP-ME)U1 (II) 
+ E [ (MRP-ME)Ugl (TI) ] > -p (TI*) E [ (MRP-ME)U ' (Il) ] = 0 

since E[(MRP-ME)U'(~)] = 0 from the FOC. 

Therefore, 

(34) E[ (MRP-ME)U" (TI)] > 0. 

Case (ii) a < a* -+ T[ > TI* 
+ p(n) < p (n*) 
-+ p(TI) [-(MRP-ME)U1 (TI) I > Q(TI*) [-(MRP-ME)U1 (TI) 1 
-+ (MRP-ME)U1' (11) > -Q (II*) (MRP-ME)U ' (T[) 
+ E[ (MRP-ME)U" (TI) ] > -Q (Il*)E [ (MRP-ME)U1 (TI) ] = 0 . 



Therefore, the expression in (33) is positive, which, in turn, imp1 ir.s that the 

expression in (31) is negative, and our proposition (1I.B) is proved. 

Proposition (1I.C): 

Increased fixed costs decrease employment of inputs by a monopsony firm 

with decreasing absolute risk aversion. 

The effect of a small increase in fixed costs can be obtained by totally 

differentiating the FOC (22.a): 

(35) - dZ = - E [ (MRP-ME) *Utt  (II) ] 
dk S 

Since the sign of E[ (MRP-ME) -U"(I l ) ]  is positive from (34) and S is negative, 

d~/dk is negative and our proposition (1I.C) is proved. 

Proposition (I1 .D) : 

increased costs &c~ease e i ~ l o y % e n t  cf inputs by a monopsony firm with 

decreasing absolute risk aversion. 

Since the supply price of input is regarded as random, it does not make 

sense to speak about the change in the input costs for the monopsony. However, 

it seems intuitively natural to have am ~pward shift of supply curve for the 

monopsony firm's intputs by an amount, 6 .  Such an increase will leave the 

distribution of supply price of input conditional on quantity of inputs unaffec- 

ted except for a higher mathematical expectation of the supply price. We will 

suppose that the size of the upward shift, 5, remains invariant with respect 

to quantity of inputs. 

' Let W* = a+ f3.Z + 5 define the new supply curve resulting from the 

shift where 5 is an additive shift parameter. The new first order condition 



T o t a l l y  d i f f e r e n t i a t i n g  (36) and eva lua t ing  a t  t h e  i n i t i a l  supply cond i t i on ,  

t h a t  is, a t  5= 0, we ob ta in :  

The s i g n  of t h e  f i r s t  term i s  nega t ive  s i n c e  dZ/dk < O from (35) and t h e  s i g n  

of t h e  second term is  a l s o  nega t ive  s i n c e  S is nega t ive  and EIU1(n)]  i s  posi-  

t i v e .  I n  o t h e r  words, i n c r e a s e  of c o s t s  dec reases  employment of i n p u t s  by a 

monopsony f i r m  wi th  decreas ing  a b s o l u t e  r i s k  avers ion .  

111 The Case of B i l a t e r a l  Monopoly under Uncer ta in ty  

B i l a t e r a l  monopoly is a  market s i t u a t i o n  wi th  a  s i n g l e  s e l l e r  and a s i n g l e  

buyer.  A monopolist  does n o t  have a n  output  supply func t ion  r e l a t i n g  p r i c e  and 

quan t i t y .  A s  i s  w e l l  known from t h e  t r a d i t i o n a l  a n a l y s i s  under c e r t a i n t y , h e  

s e l e c t s  a  p o i n t  of h i s  buyers1 demand func t ion  t h a t  w i l l  maximize h i s  p r o f i t .  

On the  o the r  hand, a monopsonist does not  have an inpu t  demand func t ion .  He 

s e l e c t s  a  p o i n t  on h i s  s e l l e r s 1  supply func t ion  t h a t  maximizes h i s  p r o f i t .  

It  i s  n o t  p o s s i b l e  f o r  t h e  s e l l e r  t o  behave a s  a  monopolist  and f o r  t h e  buyer  

t o  behave as a  monopsonist a t  t h e  same time. Consequently, t h e  normal market 

mechanism f a i l s  t o  o p e r a t e  and t h e  terms of t r a d e  must be  s e t t l e d  by b i l a t e r a l  

barga in ing .  

The monopolis t  i n  t h i s  market produces product  Z and o p e r a t e s  under cos t  

cond i t i ons  g iven  by TVC = $J(Z). He uses  a  s i n g l e  i npu t  f o r  producing Z and 

buys t h e  inpu t  i n  a  compet i t ive  market a t  a  f i x e d  p r i c e ,  which is  assumed t o  be 

known wi th  c e r t a i n t y .  On t h e  o t h e r  hand, t h e  monopsonist u ses  t h e  monopolist '3 

ouptput  Z a s  an input ,and t h e  revenues he can o b t a i n  from us ing  v a r i o u s  amounts 



of this input, Z are given by the function, TRP = + ( Z ) .  'I'he monupsonist's 

revenues are obtained by selling his product in a competitive market at a 

fixed price, which is assumed to be known with certainty. 

1II.A Dominant Seller under Uncertainty 

The monopolist is assumed to confront the monopsonist with the MRP sche- 

dule of the monopsonist. However, the buyer's ElRP is not known and appears 

stochastic to the monopolist. On the other hand, the monopsonist is assumed 

to behave like a competitor in the sense that he must offer to purchase various 

quantities of Z specified by the dominant monopolist. 

Under these conditions, the monopolist's profit function is given by: 

(38.a) ns = Z-@'(Z) - +tZ) - l:, 

where @'(Z) is the monopsonist's MRP, And t h e  moncpolist maximizes 

(38.b) E[u(ns)l = m[z-ml(z) - e(z) - k~ ~ ( B W V ,  

where f is the monopolist's subjective probability density function of the 

monopsonist ' s MRP, @ ' (2) . 
The first order condition is: 

EJJSJQL = E[(ml + zmtl - al)ul(ns)l = o, o r  (39*a) dZ 

(39.b) E[$VJ' (ns) 1 = E L  (4 '  + zp1') .ul (n ) I  
S 

and the second order condition is assumed to be satisfied. 

This expression (39.b) is similar to the traditional condition for profit 

maximization under certainty, equating the monopolist's MR and MC. However, 

it was shown in (8) that expected marginal revenue is greater than marginal 

cost under uncertainty. In the Figure (III.A), the quantity of Z exchanged, 

Z*s, for example, is the solution to the equation (39.b) and the price per unit 



of Z can be computed by evaluating E[+'(Z'] at Z = Z* . However, the tradi- 
S 

tional solution under certainty would have been at the point (Z , P  ) assuming 
S S 

that AR and MR schedules in the diagram correspond to mean values of t h e  

respective schedules. 

Figure (111 .A) 

1II.B Dominant Buyer under Uncertainty 

We now reverse the roles of the two traders and assume that the monop- 

sonist confronts the monopolist with the MC schedule of the monopolist. How- 

ever, the seller's MC is not known and appears stochastic to the monopsonist. 

On the other hand, the monopolist is assumed to behave like a competitor in 

the sense that he must offer to sell various quantities of Z specified by the 

dominant monopsonist. 



Under t h e s e  c o n d i t i o n s ,  t h e  monopsonist$profi t  f unc t ion  is  g i v e n  by:  

(40.a) nB = $(a - z.$'  (2) - k , 
where $'(Z) is t h e  monopol i s t ' s  MC schedule.  And monopaonj.sl, maximizes  

(40.b) EIU(IIB)] = U[(m) - Z*$'(Z)  - k ]  g($')d$' ,  

where g is  t h e  monopsonist 's  s u b j e c t i v e  p r o b a b i l i t y  d e n s i t y  func t ion  of t he  

monopol i s t ' s  MC, $'(2). 

The f i r s t  o r d e r  c o n d i t i o n  is: 

(41.a) dE[yZ("R) I = E[ ((' - j ~ '  - Z$") -U1 (TIB)] = 0 ,  o r  

and t h e  second o r d e r  c o n d i t i o n  i s  assumed t o  be s a t i s f i e d .  

T h i s  exp res s ion  (41.b) i s  s i m i l a r  t o  t h e  t r a d i t i o n a l  cond i t i on  f o r  t he  

monopsonist 's  p r o f i t  maximization under c e r t a i n t y .  However, i t  was shown i n  

(26) t h a t  expected margina l  expend i tu re  i s  l e s s  than marginai  revenue prodi ic t  

under unce r t a in ty .  I n  t h e  F igu re  ( I I I . B ) ,  t h e  q u a n t i t y  of Z exchanged, Z h B ,  

f o r  example, i s  t h e  s o l u t i o n  t o  t h e  equat ion  (41.b) and the  p r i c e  paid per  

u n i t  of Z can b e  computed by c a l c u l a t i n g  E[$'(Z)] a t  Z = Z* However, t he  B ' 

t r a d i t i o n a l  s o l u t i o n  under c e r t a i n t y  would have been a t  t h e  po in t  B, t r  z~ 
and PB assuming t h a t  t h e  monopsonist ' s  AE and ME schedules  correspond t o  mean 

va lues  of t h e  r e s p e c t i v e  schedules .  

1 I I . C  Bilateral Monopoly S o l u t i o n  under Unce r t a in ty  

Under c o n d i t i o n s  of b i l a t e r a l  monopoly i t  i s  more reasonable  t o  assume 

t h a t  bo th  t r a d e r s  w i l l  t r y  t o  e x e r c i s e  t h e i r  monopoly power. We may, f o r  

example, suppose t h a t  each t r a d e r  assumes h i s  opponent t o  a c t  l i k e  a compet i tor ,  

whi le  he himself  w i l l  o f f e r  terms of t r a d e  i n  accordance wi th  h i s  monopol i s t ic  



Figure (111. B) 

position. In the certainty case, the monopolist would maximize profits by 

operating at output Z and price P in the Figure (III.C), where his MC 
S s ' 

equals MR. The monopsonist would maximize profits by operating at output ZB 

and price P where his ME equals MRP. The objectives are inconsistent, so the B 

price and quantity under bilateral monopoly are said to be indeterminate. In 

the uncertainty case, on the other hand, the monopolist would maximize profits 

by operating at output Z* and price P* where his expected MR is greater 
S s ' 

- 
than MC (i.e., R' > C') from (8). The monopsonist would maximize profit by 

operating at output Z*B and price Ptg, where his expected ME is less than MRP 

(i.e., ME < MRP) from (26). The price and quantity under bilateral monopoly 

in,this uncertainty case is also indeterminate. 

It seems likely that the price will lie somewhere between PB and Ps, 

and that output will lie somewhere between Z and ZB in the certainty case. 
S 



In the uncertainty case, it seems likely that price will lie somewllere 1,etween 

P*B and P* and the output will lie somewhere between Z* and Z* 
S ' S B ' Hut we 

cannot make any more specific predictions. A theory based upon either profit 1 
I 

maximization or expected utility maximization is unable to yield a more speci-  I 

fic prediction, Other factors, such as bargaining power, negotiating skill 

and public opinions, are likely to play an important role in determining the 

nature of the final outcome. However, some of the important features of the 

uncertainty case are that the gap between the monopolist's asking price ( j ,e. ,  

demand price) and the monopsonist's offering price (i.e., supply price) has 

been widened, and the range of possible amounts of Z to be traded has heen 

shifted downward due to presence of uncertainty as shown in the Figure (IT1.C). 

Figure (I11 .C) 



1II.D Col lus ion  So lu t ion  

~t i s  now assumed t h a t  t he  market p a r t i c i p a n t s  w i l l  recognize t h e i r  mutual 

interdependence and make a v a i l a b l e  a l l  t h e  r e l evan t  in format ion  concernillg t h e  

monopolis t ' s  c o s t  schedules  and t h e  monopsonist 's  demand schedules  so  a s  t o  1 
I 

e l i m i n a t e  t h e  u n c e r t a i n t y  t h a t  e x i s t s  between t h e  two t r a d e r s .  I t  is f u r t h e r  

assumed t h a t  t h e  t r a d e r s  maximize t h e  u t i l i t y  of t h e i r  j o i n t  p r o f i t  and t h a t  t h e  

u t i l i t y  f u n c t i o n  i s  w e l l  def ined .  I n  o rde r  t o  reach a  s a t i s f a c t o r y  agreement 

as t o  p r i c e  and q u a n t i t y ,  t h e  barga in ing  process  can be  separa ted  i n t o  two 

s t e p s .  F i r s t ,  t h e  p a r t i c i p a n t s  determine a  q u a n t i t y  t h a t  maximizes t he  u t i l i t y  

of t h e i r  j o i n t  p r o f i t ,  and then  determine a  p r i c e  t h a t  d i s t r i b u t e s  t he  j o i n t  

prof i t  among them. 

The u t i l i t y  func t ion  of t h e i r  j o i n t  p r o f i t  is: 

(42) u[n,] = u[n, + n,] = u[z~-$(Z) + $(z) - ZP] = u[$ (z )  - $(z)l 
.I U - 

Maximizing (42) wi th  r e s p e c t  t o  Z:  

= [ )  - $ l ( z l l - u l ( n J )  = 0,  o r  (43*a)  dZ 

(43.b) @'(Z) = j~'(Zr), 

and t h e  second o rde r  cond i t i on  i s  assumed t o  be s a t i s f i e d .  

The u t i l i t y  of t h e i r  j o i n t  p r o f i t  i s  maximized a t  t h e  ou tpu t  l e v e l  a t  

which t h e  seller's MC equa l s  t h e  buyer ' s  MRP. A s  w i l l  b e  shown i n  t h e  next  

s e c t i o n ,  t h e  c o l l u s i o n  s o l u t i o n  i s  the  same a s  t he  compet i t ive  s o l u t i o n  a t  

Zc  i n  t h e  F igu re  (1II.D). 

However, t h e  compet i t ive  p r i c e  does no t  n e c e s s a r i l y  fo l low from t h e  co l lu -  

s i o n  s o l u t i o n .  For t h e  p re sc r ibed  q u a n t i t y ,  t h e  s e l l e r  w i l l  t r y  t o  r e c e i v e  a s  

h igh  a p r i c e  as p o s s i b l e ,  and t h e  buyer w i l l  t r y  t o  pay a s  low a p r i c e  a s  

poss ib l e .  A s  i n  t h e  ca se  of t h e  b i l a t e r a l  monopoly s i t u a t i o n ,  t h e  p r i c e  i n  



t h e  c o l l u s i o n  case  is  a l s o  inde termina te .  There a r e  s e v e r a l  p o s s i h l e  outcomes 

f o r  t h e  p r i c e ,  and one p o s s i b l e  s i t u a t i o n  is  t o  assume t h a t  e i t h e r  t r a d e r  can  

do no worse than  h i s  own monopol i s t ic  s o l u t i o n .  A l l  w e  can say is t h a t  the 

p r i c e  w i l l  l i e  somewhere, f o r  example, between PB and PS and t h a t  t he  q u a n t i t y  

t o  be t r aded  i s  ZC i n  t h e  F igu re  (1II.D). 

Figure  (1II.D). 

1II.E Competit ive S o l u t i o n  and Summary 

Consider now t h e  p r i c e  and q u a n t i t y  t h a t  would be achieved i f  both s e l l e r  

and buyer were p r i c e  t a k e r s  under c e r t a i n t y .  The demand and supply func t ions  

would now be both e f f e c t i v e  and t h e  compet i t ive  equ i l i b r ium q u a n t i t y  under 

c e r t a i n t y ,  ZC, is  determined by equat ing  t h e  demand f u n c t i o n  and t h e  supply 

func t ion .  That is: 

(44)  PC = B'(z) = $'(ag 



This  g i v e s  t h e  same q u a n t i t y  a s  t h e  c o l l u s i o n  s o l u t i o n  q u a n t i t y  given by ( 4 3 . b ) .  

The compet i t ive  p r i c e  PC equa l s  bo th  t h e  MKP of t he  buyer and the  MC of t he  

s e l l e r  under c e r t a i n t y .  Th i s  t r a d i t i o n a l  s o l u t i o n  may not  be a  l i k e l y  outcome 

f o r  a market cha rac t e r i zed  by b i l a t e r a l  monopoly and u n c e r t a i n t y ,  but  i t  i s  

d i scussed  he re  as another  u s e f u l  r e f e rence  poin t .  An example of a compet i t ive  

s o l u t i o n  under c e r t a i n t y  i s  shown by t h e  p o i n t  C i n  F igure  (1II.D). 

Some of t h e  r e s u l t s  of a  comparison of t h e  dominant monopoly, dominant 

monopsony, b i l a t e r a l  monopoly, c o l l u s i o n  and compet i t ive  s o l u t i o n s  i n  F igure  

(1II.E) may be gene ra l i zed  t o  cover  a l l  c a s e s  i n  which the  demand func t ion  has 

nega t ive  s l o p e  and t h e  supply func t ion  has p o s i t i v e  s lope .  The monopoly and 

monopsony s o l u t i o n  p o i n t s  under u n c e r t a i n t y  a s  we l l  a s  under c e r t a i n t y  w i l l  

always l i e  t o  t h e  l e f t  of t h e  i n t e r s e c t i o n  of t h e  demand and the  supply func t ions ,  

which g i v e s  t h e  s o l u t i o n  p o i n t  ior both ~ o l l u s l e n  and comretitive cases. 

Therefore ,  we have t h e  fo l lowing  i n e q u a l i t i e s :  

(45.a) Z*S < ZS < Z c  and 

(45.b) Z*B < Z B  < Z C .  

F igure  (1II.E) shows t h a t  Z*S < Z*B and ZS Z However, t h e s e  r e s u l t s  do no: 
B ' 

always hold. These r e s u l t s  depend upon t h e  s l o p e s  of t h e  demand and supply 

curves  as w e l l  as t h e  e x t e n t  of r i s k  ave r s ion  by t r a d e r s .  

On t h e  o t h e r  hand, s i n c e  t h e  c o l l u s i o n  and compet i t ive  equai l ibr ium l i e  

t o  t h e  r i g h t  of t h e  monopoly equ i l i b r ium on t h e  demand curve,  and t o  t h e  r i g h t  

of t h e  monopsony 

l i t ies:  

(46.a) PAS 

(46.b) Pkg 

equ i l i b r ium on t h e  supply curve,  w e  o b t a i n  t h e  fo l lowing  inequa- 



Figure (1II.E) 
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