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Abstract

The traditional exchange economic model, which originates with Walras,

Edgeworth, etc., is in an extensive concern. In Part 1, in order to shed a

new light on the theory, and to propose a general (non-) Walrasian protptype,

an exchange market is reformulated and reorganized under the hypothesis of a

price strategic economic man, in stead of price-taking economic man and the

Walrasian tatonnement process. An equilibrium of the reformulation is defined.

With the concept of equilibrium, the Walrasian and the monopolistic competit-

ive equilibria will be interpreted in the model.



1. A Price Formation Process Compatible with Strategic Behaviour

1.1 Introductory Remarks om the Hypothesis of Price Strategic Economic Man

The exchange economic models, which originate with Cournot, Walras, Edgeworth,
etc., are in our extensive concern. In Part”i, in order to shed a new light
on the theory, and, to propose a general (non-) Walrasian prototype, an
exchange market is reformulated and reorganized under the hypothesis of

price strategic (not price-taking) economic man. An equilibrium of the for-—
mulation is defined. 1In so doing, we shall pay special attentions to what
follow below.

Firstly, in order to completely describe a strategic (not price taking)
behaviour in each market, that is, to totally specify the method of exchange,

which may replace the Walrasian tatonnement process for price taking behaviour,

and to eventually consider the true dynamic process of trading and the effects

of information, we shall here formulate a general process of price formation,

1
which is compatible with the strategic behaviour on the individual decision or

coordinated decision basis. We wish to consider the cases in which the incentives

for deviating from price taking behaviour by collusion hardly vanishes, even when

the number of traders increases. We algo wish to consider the incentives

for price —-taking behaviour in finite economies. In fact, in this and suc-
ceeding sections, we shall deal with the exchange markets with a finite

number of traders whose demand or supply offers are discrete (demand or supply

offer functions are discontinuous).

Secondly, in the general setup of price formation process, the reformulation

and reorganization go only under the law of demand, as a decision rule revealed

in markets. We need not make any rationality hypotheses, such as the utility
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hypothesis, in order to establish the rule and mechanizm of price formation.
We shall take the weakly generalized law of demand as a behaviour property,

to be exhibited ceteris paribus, which is common to all the preferences under-

lying decisions revealed in each market.

Thirdly, we shall pay a special attention to the.number of traders (thus
defined) who are actually involved in transaction and trade, so that they can
produce effects in the determination of trading prices.

Lastly, we explicitly deal with only two degrees of (asymmetric or symmetric)
information conditions; information about those strategic choice variables:2
which are not controlled by a trader, but, controlled by other traders, and

about those which are jointly determined by these two categories of controlled

and uncontrolled variables, such as the trading prices which are defined as

the prices, at which actual transaction and trade occur in the markets.

To specify these respects in a model, we shall define an exchange market

economy as a collection of traders, defined in terms of preferences, endowments,

and an assignment to each trader of a correspondence (function) from prices
(price intervals) into (demand and supply) offers of trade. For each such
specification, a (possibly empty) set of market clearing prices, which we say
trading prices, results, as we shall see in the sequels: if the offer cor-—
respondence, assigned to each trader is a Walrasian competitive demand (or
supply) correspondence, then, these trading prices are the Walrasian com-
petitive prices. In general, we think of, as we shall in fact see in our
formulation, this offer correspondence as being able to influence the

trading prices, at which actual exchange occurs. We shall determine the

trading prices through the rule and mechanizm of price formation presented
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in seubsection 1.2, which may dispose the Walrasian tatonnement process.

Thus, the trading prices are, in general, not competitive equilibrium prices.

We are now able to define a new concept of trader as a price-strategic, not a
price~taking economic man in the reformulation and reorganization.

We shall say; a trader is a price-strategic economic man, if the trader, losing

the incentives to remain a price-taking economic man, can manipulate more or

less the trading prices.

After making clear any functional dependencies of trading prices deter-
mined on the basis of decentralized decisions, we shall, in Subsection 2.2,
introduce a partial condition of complete information about decisions due

to others, of which a trader could take advantage in each market.

In Section 3, we shall formulate the continuous price formation process and
see there essentially the same results as in the preceeding sections.

In Section &, we shall establish, in the price-market regime; a general

concept of equilibrium as a price strategic equilibrium, which may include

the Walrasian competitive, the monopolistic equilibrium, the Keynsian dis-

equilibrium, etc., as special cases,



1.2 A General Price Formation Process under the Law of Demand

The aim of this subsection is to study carefully how the trading prices
are determined on the basis of individual decsion makings. We shall concern
ourselves with how jointly the prices are determined by any behavioural decisions
revealed in sach market, which can be controlled by each trader, not control-

led by each but controlled by other traders. We shall proceed to the formulation,

without any comments on how are given to each trader any information about
decisions due to others, the assignment of price expectation correspondence
from past prices, etc., as well as on how are given the preference, endow-
ments, and the assignment of offer correspondence from expected prices.
Suppose as usually all traders in the economy are required to trade each
specifically designated commodigy.in an organized market here called trading
post, in which traders name both prices and quantities a; their:strategic
decision. The named prices and quantities will precisely transmit a message
that says each trader would buy (or sell) the quantity named by himself at the
prices, named by himself or lower (or higher) than the named pricé, if they
aje the prices at which any transaction and trade actually occur among the
traders ( involved in the following way). To present precisely the trading
mechanism and rule which lead to the process of a price formation by strategic
traders, we shall in full detail formulate the price-market regime' in our

N
concern as follows : We shall assume no free goods and services possible.

Assume there exist n traders who aré endowed with initial endowment
and (constant) preference, each denoted by i (where N is the countable
set of indices of members in the economy), m kinds of commodities to be
traded, each denoted by 3j (where M is the countable set of indices of
commodities specifically designated) and m corresponding trading posts
(one for each commodity so that j also represents the trading post for j

th commodity). Assume N and M are finite except in case otherwise

stated.



At each and every trading post j e M , each individual i e N , makes

his bid and offer, once and for all so that his strategy is foursome (hereafter

strategic foursome)

Wi i i .
(l) ( sts Sj, de) d°) : 0’
which satisfies two mutually related constraints, as will be shown later,

determined by the initial endowment and by the prices bidden and the quantities

offerred by trader i . The initial endowment is denoted by an mtl

i

. . i i i i . X .
dimensioanl vector e = (el, €os sees €5 em+1), which is assumed non negative,

and whose m+l th element e.1

b1’ assumed positive, possesses the general

acceptability and serves as "money". Hence, for each individual i,

. . . 8 . . 9
i i i i i
2 z . d, < , .
(2) de dJ s e ’ e:l sJ 0,

jeM

v
v

where the price p:j he bade is the minimum price at which trader i would
sell s; quanitity of commodity j so that s; = s; (pj) pj > p:j , while

the price p; he bade for 3j th commedity is the maximum price at which
trader i would buy di quantity so that di = di (p.) p. < pi
i i~ %3 P37 Py Pay

Note that the Walrasian budget constraint is separated into two constraints;

cash constraint (the former one in (2)) and quantity constraint. The quantity

constraints are assumed for the purpose of always making feasible , on the supply

side, any trade which depend on bids and offers. The cash constraint does
exclude, from the item of cash balance, any possible cash receipts from the
trade; this is because trader has no idea, in advancelgbout how much or none
he can receive cash from buyers by actually selling the whole or part

(possibly none) of the quantities he set up for sale out of his initial

endowment at the prices bidden by himself or at the higher prices. He will not
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sell any of them if the trading prices are lower than what he bade. Thus, the
cash constraint is also made in such a way that any trade may be feasible on the
demand side. Observe also the cash constraints of these traders are more rest-
rictive than those budget. constraints which restrict Walrasian traders who act-
ually trade only at the equilibrium prices. Whenever trader i makes bid and
offer, each trade; is required to prepare to pay the maximum amount of money

pij d;, where the price Pij is bidden by himself for quantity dj offerred by

himself, so how .much he would provide, depends on his own strategic bids and

offers. It may not necessarily be natural in the formulation, but plausible

to assume that
(3} p;j 2 pg
It is high time to be specific about the trading mechanizm that leads
to the formation of trading prices, at which barter and transaction actually
occur in the trading posts.
Suppose j th price Pj » at which actual trade occurs iﬁ the j th post,

is determined. This supposition is made to eventually specify a price

formation process. Let
i i, i . i
4) dl(p,) = rd; . if . < .
(4) J(pJ) { J(de) Py 2 Pgy >
0 otherwise (if pj > péj) .
Similarly, let

i
-3
= Ps3 ,

(5) 830 ='{s§<p§j> it p,

0 otherwise (if pj < p:j) .



e

The intended interpretation for the formulation (4) is that trader i actually
buys his offered quantity d?(ﬁij) at any price lower than what he bade

for the commodity j so that he would buy his offered quantities d;(péj)

at the trading price pj ,» 1f it is lower than or equal to the maximum deﬁand
price pij bidden by himself, while otherwise he would not buy any.

Likewise, for (5), trader i would sell his offered quantities sj(pij) at
the trading price pi if it is higher than or equal to the minimum supply

price P:j bidden by himself, WNote that these functions d;(.) and s;(.)

are of step function type and not continuocus; the discontinuity prevails at

Remark 1 : If the strategic foursome [p:j, 8

i i ,
pdj and at st s, respectively,
Define a subset of N , denoted by Ndj » and its complement in N ,

denoted by ¢N,., , as

dj
A = i - i = -
(6) Ndj(pj) [ieN; Py 3 de] > °Ndj(Pj) N Ndj(pj)
Similarly,
EE _ . . . i . - _

Then, Ndj(pi) N st(pj) # ¢ implies there exists at least ome i e N such

i i i
Thus, de < st

]

that P:j

[[IFY

i i
. < p,. . Hence by (3 . . = PL. .
Py 2 Pgy y (3 gy =Py = Pyy

f

for all i e N implies Ndj(pj) n st(pj) ¢ . Including this, the following

remarks are immediate.
i

5 Péj’ d;] >0 vwielN, vjeM.

Then, pzj < p:j implies (i) v i e Ndj(pj) 1 é st(pi)

i. t N,. . . L) = 0.
vie st(pj) iéd Ndj(pj), so tha dJ(PJ) 0 NSJ(pJ) ¢



e

(ii) Nde st = N,

i

. ; N . , i i .
(144} cNdj(pj) i} cNSj(pj) # ¢ 1if and only if pdj < pj < ij for some i e N.

(i) and (ii) are obvious, hence so is for (iii). Suppose cNdj(p.) F ¢ SO

J
that p, > pi for some i e N Then pi > pi implies > p:L or
i 7 Pay ' * Peg 7 P P3 2 P
i N i , . . . .
psj > pj > de for all i e Ndj' The former of the inequalities implies i e st,
while the latter implies i # st . The converse is also trivial.

This remark says; once the trading price is established, then, the assumption
(3) with strict inequality implies that (i) the trading post is completely
separated into two disjointed sides of the post, on one side of which traders
are willing to sell but not to buy, while on the other side traders willing
to buy but not to sell, at the common price, and (ii) traders who actually
trade any at the post are smaller in number than all traders who made bid

and offer, so that some do not trade any, and (iii) traders do not trade any,
if and only if the trading price is so high for them that they will not buy

any, and, the price is so low for them that they will not sell any.

We now define the trading price p? at each trading post j to be so
determined that

8 © = min{p.: .eP, , 0<d,(p,) < s.(p,
(8) P; {pJ, Py 5 J(pJ) s J(PJ)}

where Pj is a subset of the real line R, which includes the minimum supply

prices and the maximum demand prices bidden by all traders, such that

) P, ={p

3 iy i=1,2,...,0}UR_ = R

.pl_ . N
* qdj ? “+

and

I

i i,
)= L osi(p) .
(10) ;) = ; F g djley) » 5,050 =5 Ty s5(py)
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Alternatively, we define it to be so determined that

o]
11 . = D, 3 .
(11} P; max[pJ p

e P, 0 <s,(p,) <4d,(p, .
j &by o SJ(PJ) b J(PJ)}

Or, alternatively, let E? and Eg be such prices determined by (8) and

(11), respectively, then, we define the price to be such that,

o] (o] o] 0 -0 =0
12 . = , 1if 0 <s.(p.) - d,(p:) <4d,(p.,) - s5,(p,
(12) Py By 2 J(EJ) J(gJ) < J(pJ) SJ(PJ) >
-0 -0 -0 o] o]
. 1f 0 <d.(p.) = s.(p.) <s.(p.) - d,{p. .
L < J(pJ) J(pJ) < J(g_J) 3(33)

- 12
Any one of the definitions is different from another, because, in general,

the discountinuity property of each offer function fails to achieve the

~equality relation between aggregate demand and supply offers, dj(.) and

Sj(.) at any pj . However, in what folléws, there are no differences among

the above definitions of trading price.

Assume for each i e N, and, for each j e M, that s; > 0 if p:j > 0
" and d; > 0 if P;j > 0. Then, for a positive price Py > 0,

singes obviousl N..(p.) = +« d.{(p.Y) =0 and N .{p.,) = <~ s.(p.) =20
¢ y dJ(pJ) ¢ J(pJ) SJ(pJ) ¢ J(pJ)

it follows that Ndj(pg) ¥ ¢ and Ngj(p?)}# $. This will be included in the

13 » »
following remark: Suppose sz < P:j’ for every i in N ; then,

o i
Remark 2 : N .(p, and N..(p. <= , > , for e i1eN
SJ(PJ) ) dJ(PJ) # ¢ PJ 2 pSJ som

and p“ < Pij for some other i e N .
Observe that this remark holds valid, irrespective of whether the

1k

i R
assumption pdj < P:j ¥ 1 e N is made or not. The remark says that actual

trade occurs if and only if the trading price is established if and only if

there exists a price such that some traders name the minimum supply prices
equal to or lower than the price and some other traders name the maximum demand
prices equal to or higher than the price. Let

=

P - i
{(13) Edj = mln{pdj,l e N'}’psj max{psj,l e N'}.

-



Then, it is immediate from (4) that

14) N..(@.)=N p.<p,.» N _(p,)=N p,>0p,
(14) dJ(pJ) Py £ Bgy SJ(PJ) Py 2 Pgy
and from (3) with strict inequality and (4),

15) N_.(p,) = LS Pygs s No.(p)) = .2 P,
(15) SJ(pJ) ¢ Py S Pyy oo dJ(PJ) ¢ Py 2 Pgy

Since Ndj(pj) = ¢ <+ d:,| (pj) =0, Ndj(pj) # ¢ < dfl (pj) > 0, it follows that

(16) d.(p,) =, % atp) > 0.
i3 1eNdj(pj) ivi’ o=

Similarly,

’ _ i

(17) sj(pj) =, % st(Pj) sj(pj) >0,

Since each individual funection d;(pj) (s;(pj)) is of step function type

and discontinuous, so is the aggregate function dj(pj) (resp. sj(pj)),

. . . i . i .
and discontinuity prevglls at de ’.l e Ndj(pj) (resp. at ij, ie st(pj)).
Remark 3 : dj(pj) is a non—increasing function in each such pj and
Sj(Pj) is a non-decreasing function in each such pj

0b N,.(p.) o N,.(p!) < p. < p! , which is ivalent to
serve dJ(PJ)= dJ(pJ) Py 2Py - equivalen

'
J

d.(p.}) > d.(p!) . Similarly for s,(p.,). But, if . <p!, N,.(p.) = N,.(p!
J(p__l)= 3(p3) y J(pJ) s Py < Py s dJ(p3) = dJ(pJ)

alone follows. Let
18) p, =spp{p, : N_, (p,) = p, =inf{p, : N..(p.) =¢ L
(18) By = SHR {pJ s (pJ) ¢l Py {p:l a3 (pJ) ¢}

Then, from Remark 2 it follows that trading price pg must be between Bj
- le) - - o .

and . 3 that is . e : .]. If . < p,, then . 4is established
PJ s s PJ [EJs PJ] EJ pj’ » pJ

by (8), (11) or (12). Thus, a sufficient condition for the trading price
to be established is that

19 . < p.
(19) EJ pJ . -7-



Suppose P. . then, for some . such that bp. . . N .(p.) =
PP Pj <By > » Py Pj <Py <By s N y(p) =

since . ., and N_.{p.) = since . p. . Hence, if any tradin
PJ < EJ dj PJ ) PJ > PJ > ¥ g

occur at all, it must hold that

- 15
(20)  p, -
By = %

A

hence, (19) follows only as a sufficient condition.

We can easily generalize the rule of bid and offer from only one
strategic foursome for each individual trader to more than one foursome,
without changing any essentials abovel..6 For an easy and quick understanding
this is true, one may think of an individual trader as representing a

17 . .
coalition (subgroup) of traders, each of whom behayes as if he were the indi-

vidual trader above characterized.

Formally, instead of (1) with the constraints (2) and (3), we may have

iy iy =1 2 iv iy . . .
(21) 'L(st) sj ) v 3 T o ees Ai’ (des dj )\J = 1’ 2,-3’ L Ki } 2 0
for some integer Ay and gy , which satisfies)
: . €. . AL . .
22 i ) i iy Ay i iy :
(22) em+l > JéM Ev=1 pdj dj_ > 0 . ej > véi sj > 0.
Let -
i _' . i - i i i ! i
(23) p_. = min pV . = max p_’ = min p.VY + v
s TN Psy > Pey T TN Pgy > Bay TR Pay 0 Pgy T MEX Pyy -
Then, we can assume instead of (3),
i  -i i i
24 . . . .
(24) Psj 2 Pgj » Bgy 2 Bgj o
in which the case of E;j p E;j implies trader i would b# hoth a buyer

and a seller if the trading price is determined between Eéj and B:j .



Observe also Remark 1l still remain true, if sz > E;j » If not, trader i
can be both a buyer and a seller at the same trading post.
Let

s . iv .
(25) Ndj(pj) ={1i e N ; pj s de for some v such that 1 g v é,lf}’

. 1 ,
st(pj) {1ieN; pj > psj for some v such that 1 <wv < K

Then, Ndj(pj) f st(Pj) # .

The individual offer functions are now defined as follow

i M) S
26) d (p.)y=( 3¢ - a. v,V = A V(p.
(26) J(pJ) - 3 (de) z B ¥ (pJ)
, -1
i Ki(pj) iv, iy iy
S, .J = s, L) = . .
J(pJ) zv=1 3 (pSJ) z 5] (pJ)

0, if P <p,

where <Ai(pj) and Ki(pj) are some integers less than or equal to A
and Ki » respectively, which correspond to the price pj . By definition

each individual function d;(pj)(resp. S;(pj)) is a step function with more

than one step and discontinuous at pj = p;; s v=1, 2, 3,,,, Ai(pj)
(resp. at pj = p:; y v =1, 2,0.., Ki(pj)). Hence, the aggregate function

- i . .
dj(pj) dj(pj) for Ndj(pj) defined in (25?(resp. sj(pj)

il Ny (23

_ i o _ _
=4 & st(pj) Sj(Pj) for st(Pj) defined in (25)) is also a step function



with many steps and discontinuous at Py = p;; s v =1, 2, 3,,.,'Aﬁﬂpj) .

iv 1 2

. = - 3 . .
ie Ndj(pj)(resp. at pj st s v s 2y Yenay Kjﬁpj) » L e st(Pj))-

The cash constraint here to be employed however may deserve a special attension.
; . . o .
Observe first that once the trading price pj » at which trade actually occurs

in the j th post, is determined, it always holds in this general case,

o
Ao g i 4 ALpL) s :
27) =t optdier) 2p0fz T3 VeI =0 e, )
(27) - Pay 45(pgy) 2 P51 - j (g} =2y d5Cp0)

for this p? » The right hand side of (27) shows the moneyvalue of trader

i's actual payment, and éhe left hand side does the amount which he thought,
before trade, might pay for d?(pj) , pj < Eéj s quantities of j th commodity.
Trader i can calculate, in advance, the makimum amount of money that he

might have to pay for d;(pj) over pj‘s 3 that is, max pj d;(pj) over

LN

pj such that pj S;j . Since this maximum amount alsc satisfies the

inequality (27), it follows that the cash comnstraint (22) is unnécessarily

too restrictive, and a new more satisfactory constraint which is required is;

: P 4 ' s o8
Iy maxpj { pj { dj(Pj_ - ‘Sj(pj)} Y, Pj Z .

(21) et

>
m+l =

J
This cash constraint however may be reduced to the cash constraint (2), in
case the strategic foursome each trader can make is only one quartet (1),
and therefore almost the same interpretation as for (2) may apply to this
modified constraint, which is due to the generalization from one to more
than one strategic foursome. In fact the maximum amount of money to be

19
provided by each trader directly depends on how the quantities offerred

are related with the bidden prices, as well as the prices bidden by himself.

-10-
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The three definitions (8), (10) and (12) of each trading price pg may

apply, as they stand, to this general formulation, dj(.) and sj(.) and

it is easy to see that the sufficient condition for the trading price to

exist is the

inequality (19) for p, and Ej defined for N_,(p,) and

Ndj(pj) in (25), in this general setting.

Figure 1 illustrates the content of the prescribed price formation.

1

Figure 1 , where pg is defined by (8).

()
™~

This general

framework of

E'dj

formulation will extensively be considered in a more analytical

the closed model economy in the sequels.

~}1-



2, A Summarvy with Supplemegta;y Spgciﬁipatiop‘gnd Economic Implications

2.1 Functional Relations and Dependencies,
Before proceeding to that extension, we had rather summarize the results
obtained and the things observed so far, with supplementary specification

which makes clear any functional dependencies.,

We explicitly assume in making strategic foursome (1) (or (17)) that each

duantity d; (or 5;) offerred by each trader i deperds directly on the

price péj (resp. P:j) bidden by himself or prices lower (resp. higher),

; ; 20
so that d;(.) (resp. s;(.)) is a real valued function of price pj .

‘At the same time, this offer function d;(.) (resp. s;(.)) also depends

indirectly on the other prices bidden by himself at the other trading posts.
This fact is mainly due, first, to the substitutability and cc’m,plementarit%.r:1
relationships among the commodities in his concern and, second, to the cash
constraint. Hence, in (1), individual offer function may be described more

precisely as follows :

For each i e N and each j e M,.

i i i i i, 1 i

28) d.(p,) = d,(p. 3 = d; X . <P,

(28) dy(py) = di(ps 5 Py 5 Py) 1(Pay? Py 3 Pgj
0 otherwise,

i i i i, i i

2 .(p.) = . 3 = . ; . 2P,

(29) s;(ps) = si(py 5 Py 5> P s;(Pgy) Py 2 Pgy
0 otherwise,

i, i i i i i, i i i i
where P = (psl, psz, sevs P ceey Psm) and Py = (pdl, pdz, couy pdj’ raus pdm).

j’
L)

i i i ,
Let p = (Ps’ Pd) i=1,2,3, ..., n, then,

~] 2=



i
iéeN ))s

i n
= . d. . = d. .3 1 2 e = M

in which one notes some of (p:L i e N) are dummy variables, since

i S .
d,(p.) £ nonempty N..(p.) = N. Similarly for s.(p.).
J(PJ or a nonempty dJ(PJ) = y J(PJ)

d.(p,) = ., I
i & N,.(p,
33 aj ®5?

Let

(31)  d(p, L, P2, ey P = TRy Griem) jem

had
S(p’ Pls pz: vse3 D)

i

i, .
(Sj(Pj ; (pTieN)) jeM),
then, the trading price vector po is determined by (8) for example as

such an infimum (minimum) price vector that
o
(32) 0 < d(PO’ Pls st reey Pn) = s{p , Pls st reey Pn)-

Thus, trading price po thus determined, depends on the prices bidden by
all the traders involved, i.e, all i such that 1 e Ndj(pj) u st(pj),

j e M, More specifically,
O _ el 1 2 .2 n _n
(33) »p Pl > P3)s (PLs PP)s <ovs (Ps Pg))-

where some may be dummy variables.
Reconsider this process of price formation in the general setup of bidds

and offers. WNo essentials will -be found to change in the general formulatiom.

Let in (17)

i iv . i iv
(34) Pij ={%j;v= 1, 2, ”.,Aih P&j={pﬁ;\)=l,2,.”,xih
then, the fact that d;u = d;v(p;;) defines the maximum offer d;(Péj) on

the set Pij of prices bidden by trader i such that

-13-



A,

i, i 1 iy, 1
35 d, L) = . d’ M
(35) d(py;) R ALt
. iv iy, 1 iy
Since d, L) = d’, ) . .
PO {J(%p Py £ Pyj
0 otherwise,

it follows that for a closed interval [Pj’ Ezj], an individual offer interval

function
i = i
(36) Dplp.» P,.1 = & 4. V(p,)
R R . =1, 25 eee, M(p) 4 4
- > H G J
is determined and can be extended to the positive one dimensional cone R+ .
It is a step function with many steps at Péj v= 1, 2, ...,_Ai(pj), which

we have seen.

P.)

Similarly for an individual (supply) offer function S;[g:j, 3

(37) S;[gij, pj] = z s;“(pj) .
v =L, 2, ..., Ki(Pj)

The cash constraint (22)' may imply that individual offer fumction d;(pj)

(or, S;(Pj)) depends indirectly on the price intervals bidden at the other

posts. The price intervals are determined by their boundaries and, after

taking into account the substituability and complementarity relationships

among commodities, we may write its indirect dependences in terms of their

boundaries so that
i i i - i —j

To see this more carefully, let E; be the price such that

1
i 4,4, =i 4,1
o1 Pk d () = vy 4 (py)
k = Pax

14—



i i =i
Then, d.(p.) = d.(p. skeXM
, J(pJ) J(PJ: (3 ))
but, each Ei may depend on (pi Ei pi Ei ), and alsoc depend on how
g k Esk® "k’ £ak’ Pak’’ P

individual offer function d;(.) is related with prices bidden. Here the

relation between quantities offerred and prices bidden is arbitrarily given,

and any offer function ig eligible, if it obeys the weakly generalized law of

demand. Aggregation ovér individual traders will define,

_ i -1 i -1,
(39) dj(pj) = dj(pj, (p,» P> Py» Py ieN))
N i -4 i -1,
Sj(Pj) = sj(pj, (pg» Pgs Bys» PyiieN))

and trading price p0 is thus determined as the one which satisfies,
o i =1 i -i, . o i =i 4 =-i,.
(40) 0 <d(p’; (pg» P > Py PysieM) <slps (2,5 Pgs P> PgiieN)).

Thus, trading price depends on the price intervals bidden by all the traders -

involved, as long as individual offer functions are given and fixed ;

N 0=-.A, =1 1'.-17. ) 8 = n —-n n.-n‘w ,
(41) " =0 U2 P pgs PYs (Bs P BA PDs -oos (Ros Pos gd,-pd))-.

To make clear any economic effects which an individual trader may produce

on the price formation process, suppose a trader i did not make any offers of
trade in every post. Let us suppose that the trading price po(i) is determined
by (8) so that

G0 @ = eled Bh ph BP...., @D, gD, pUD 0D,y

(E(i+l)35(i+l) P(i+l)::ﬁéi*1'))- """(E:’ 5:! Eg: 52)) .

8 s =
Compare the trading price po with . po(i). Any difference would follow from

@
the difference between the two definitional inequalities, in aggregation, one

-]15-



including trader i's offer functions and the other not. That is,

G0)' min {p; 0 < dp) + di;zp) g s + sE;p) = P
min p"'{ p: 0 < ai ; p) < s(i; p) ¥ =p%(1),
where d(i ; p) = kE# 1 dk(p), and s(i ; p) = kz¢ 1 sk(p).

We conclude formulation of the general process, with the following remarks ;
Reﬁark 4 : Suppose every trader thus defined is initially endowed with quant-
ities of trade, so ' negligible '(not in the mathematical sense of Lebesgue)
relative to the total endowment, that, under the constraints ( any of (2), (22)

or (22)" ), the values of individual offer funections sl(.) and dl(.) at each

price are small enough to keep satisfying the definitional relation (40) ( in

case of (8) ) which defines the trading prices. Then, any trader behaves as
if he were a price taker, not a price maker or any price strategic trader.
Formally, p0 = po(i), for every i e N.

This is with the perfect competitive case in discrete ( discontinuous ) version,

whereas in continuous case we shall deal later ; see Remark 8, Remark 4 thus
says, if individual trader i 1is not a price taker and produces any effects

on the price formation so that p; # pg(i) for some j e M, then, he is endowed
with non-negligible quantities of trade. Conversely ;

Remark 5 : Any\;rédérbi, with non-negligible quantities of trade endowed with,

o , o
can change the trading price pp(i) to what he wants the price to be, p ,

within a certain range.

Thus, we can say that being not a price taker is equivalent to being endowed

with non-negligible quantities of trade. The incentives to deviate from a price-
+

taking behaviour increases, in stead of staying a price-taking behaviour. Remark

5 thus can characterize the price-strategic behaviour we have defined at the

end of Subsection 1.1.

~16—



~Incidentally, the next remark has something to do with the quantity rationing
problem, which seems to be essentially the same as the one raised in the Neo-

walrasian(~Neokeynsian) disequilibrium framework.

Remark & : Suppose every trader is initially endowed with quantities

of trade so negligible relative to the total endowment in the above sense.
Then, each trader, involved in trade and transaction at the price which is
determined by (8), (11) or (12), and, on the long side of post, must, with

H

equiprobability, be quantitatively ratiomned.

Observe that the general price formation process always entails in general
possibility of a quantity rationing in transaction at the price established..

This is formally due to the discontinuity property of offer functions, which we

shall precisely see in Section 3, whereas, in the Walrasian general equili-
brium frameworks, it is because of transaction out of equilibrium. However,

in our general setup which disposes the Walrasian auctioneer, a price taking
competitive trader thus defined (in Remark 4) is rationed as if he were defined

in the Neowalrasian-Neokeynesian disequilibrium analysis. - = --

It will be of some interest to start disequilibrium analysis from our

approach.

2.2 New Allocation and the Individual Rationality under a Complete

Information Condition - the Hypothesis of Strategic Economic Man. . J

In order to explicitly aﬁalyse ény iﬁformational_effects on the individual
strategic behaviour and hence on the determination of tradin® prices, we shall,
in the subsections which follow below, introduce the condition of a conplete
information about decisions due to others, of which a trader could take advanta-

ges, The information is given in terms of aggregate offer correspondences.

~17-



We shall see here a trader, who takes into account information given to him,

making decision interdependently.

Once the trading price p? at each post is thus established, each buyer
i in Ndj(p§) purchases d;(pg) quantity of j th commodity on sale,

and pays money which amounts to p d%(p?). Each seller 1 in st(pg)

quantity set up for a sale by himself, Thus, after transaction and trade,

a new allocation xl for each trader 1 involved, results in as follows ;
" (42 x% ? = e% - s% ? + d% ? i =1, 2, vee, m
(42) 3 (pJ) i J(p__l) J(p:l), j s 2, ’

i o i o i o o i, 0
= - . I + .
43) 3y (P = ey = 5 Fae Py 95(Pp) * 5 F oy Py 55(Ry)

Let us assume that each individual trader i is endowed with as well as

ry

ot i R . .
his initial endowment e , his preference Ri which is representable by

a real valued utility functional ul(.) of feasible (admissible) allocation x}

Ga) =t sttt 2uleh o K R, V.

Then, the utility of xi may be interpretted as the welfare of the outcome
brought by a strategic foursome made by trader i if every foursome made

by ‘other trader is known to him. Given strategic Foursomes to be made by
-all thie other traders,-the -individual rationality may be.interpretted as ax
the choice of an optimal -strategic foursome from-Which an optimal outcome-
function maps into -the new allocation that maximizes: his numerical utility
over the feasible strategic foursomes he could bid and offédr.

Suppose trader i is given this information, as, in what follows, we shall call

it a complete information condition.

-18-



2

To be more specific in view of (30)-(33) or (39)-(41), we shall explain
stepwise what turns out to be the rational choice out of feasible strategies:

Given the aggregate (strategic) demand and supply offer functions, where

the dggregation is made over all the tradeérs but trader i .,

Then, find the boundary prices (Ei, SZ, Eg’ Ei)zihich are arbitrary. One

may think of the boundaries, within which the trading prices may individually
be expected to be set up, or, the boundaries, between which the prices
warranted for some or other reasons may be expected tobe set up, or between
which the prices the officers of the posts wish to establiéh may exist,

_and which are publicly informed to the traders, etc..

First, find m real valued functions xj, j e M, defined on the closed
interval with the boundaries in 2m dimensional space, such that each

X§(') is the sum of real valued step funections on one dimensional (j th price)

A dw

interval [0, + )}, and such that the sum x;(.) = Eﬁ=1 X (.) maximizes

) » i " 3 T ol i L 0
utility u" over the feasible individual allocation x 's at each p.

. . 23
such that 0 < pg < « . This is to choose c;(.) and ¢§(.) such that
i, o i i, o i, o i i, o .
45 {p.) = e, = o, (p.) + ¢, (p, e, - og.(p.) =0 e M,
(45) xJ(pJ) 3 J(pj) ¢3(pj) » € J(p_,l) >0, j
i o, _ i o i, o o ,i, 0
(46) Xy Py) = epg * 5 B Py 95y -5 Ty Py 45(Py) 205

v

i,. i, 0 i i,1i, 0
B7) wHGGR) 5 o s Xggg @D 2 W GTE@D).
Note here that if the trader i does not trade any, then, under the given

conditions, the trading prices pg(i) is so determined that for each j e M

O,y _ . . k k ¢
(48) Pj(l) = min{ Py 0 < kii dj(pj) < kii sj(pj) }

=19-



if

(19) gj(i) <pj(i)

If

where p (1) = dinflp, 5 N2 N (p,) = 63, Ej(i) = sup{pj P ON(D) 2 Ny, (p,)
and WN(i) = {1, 2, 3y se., 1 ~1, 1+ 1, ,.., n}.

Thus, any choice of strategic foursome will change the trading price p?(i),
if the trader 'i manipulates non negligibl%hquaﬁtity of trade (demand or
supply). Secoﬁd, choose the trading prices pij such that, for each j e M,

 df

49) p2 = min{pt 5 0 < ¢TeD) +
(49) py = min{p] < 95(p)) a4

i 1,4 1,1
(py) 5 d{(py) + kii sj(pj)}s

:Where p; = pj(E:; E:, Ez’ 5;), that is, p; is determined by the strategic

foursome chosen by the trader i . Thus, under the complete information
condition, trader 1 can know what the trading prices and their corresponding

demand and supply offer functions are, hence the cash constraint (22)' can

" be replaced by'

rs

TR £ .., 41, i, d:

Furthermore, money is here assumed to give utility, and the individual

. R . s i, o i o
rationality means to choose a new allocation for trader 1,(Xj(pj) jew xm+1(p 3y,

which maximizes utility 4 (.).

25
We may say that choosing an optimal strategy means here the optimal selection

of offer functions U;(.) and ¢;(.) and of the trading price p?, which

satisfy (45)-(47), and (49), respectively, for every post j.

Each such function X§(-) may be called strategic demand or supply function,
so termed that it can be distinguished from the Walrasian damand or supply
function of price taking trader. Variable interpretations for the hypothesis

of strategic economic man are possible. Two extreme cases are pointed out.

~20-
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Remark 7 3 In case transaction and trade occur at all :

(i) Suppose every trader i_ is initially endowed with quantity of trade,

26 ‘
so "negligible' relative to the total endowment, .that, under the constraint

(any of (2), (22) or (22'")), the values of individual offer functions c;(.)

and ¢;(.) at each price are negligibly small. Then, any trader behaves

as if he were a price taking individual trader, formally, p?(i) = pg for

every i and j , and this is with the Walrasian perfect:competitive case..

(ii) Another extreme case to be pointed out is the case in which the number
27

of traders is only two, and a duopolistic or monopolistic exchange is in

Conceri.

To preclude any ambiguity, we shall call hereinafter (individual) strategic

‘demand (supply) function just strategic demand (supply) function (s.d. ox

s.8. function for short). Likewise, for the other functions. Let
GO xC) =y E:st(.) U Ny, () X::l:L(')
G o) = Ey (950
8]
(52) 9,0 = g 9y 63

We shall call optimal (supply or demand) offer fumection c;(.) or ¢;(.)

strategic supply or demand offer function (s. s. (or d.) o. function for short),

and call their aggregate function oj(.) or ¢j(.) aggregate strategic

supply or demand offer function (a. s. (or d.) o. function for short).

Likewise, aggregate strategic demand or supply function xj(.) may be

abbreviated to be a. s. d. {(or s.) function.

~21-



3. A Continuous Formulation of the Price Formation.

3.1 The General Price Formation Process — Continuous Case.

To consider the preceding model of trade and transaction in a more analytical
framework, we shall take some advantages of a well-behaved mathematical
formulation below presented, which fully prescribes the essential parts of
the price formation above outlined, One‘of the advantages is the continuity
property. The discontinuity properties of individual and aggregate offer
functions will be removed out and hence the definitive equations (8) (11)

and (12) will be identical to one another since.the continuity properties

of offer functions d;(.) _and si(,) will eliminate the inequality cases
‘from the definitions.

For each trading post j e M, suppose that the set (the price set hereafter),
denoted by Pj » of all the named supply and demand prices with lower boundary
Edj and upper boundary Esj is a subset of the one dimensional euclidean
space R , so that any countable price sets with the same beoundaries may be
contained in it.

Suppose the aggregate ‘demand offer function dj(,) and the aggregate supply
function sj(.) are continuous on Pj s respectively. Then, either of (8)

(11) or (12) implies that the trading price p? is so determined that

530<d.?=.?;.<?<..
(53) J(pJ) sJ(pJ) By <Py <Py

In order to specify these suppositions in case of a finite number of traders,
each (at least one) individual trader i 1is required to make an infinite
number of bids and offers once and for all. Assume in steai‘of (1) or (17)
that each trader i names (supply and demand) prices and their corresponding
(demand and supply) offers of quantity at each trading pést j , so that

they are one {(or more than one) foursome of price intervals in R and

&
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{ Pi i 51 iy

where
55) P¥. = [pt., BL.
(33) 5] [ESJ P§J]
i i i i
(36) # s s’([gsj, Pgy])

here # S; is the cardinal number of the set S; and S° is the so called

interval function whose image for the interval P ;j shows the total quantity

of supply offer of trader i , and similarly for demand price interval P ;j

and its corresponding demand offer quantity set D; s

i i =i

(58) # D; = D%[g;j, Egj]) where D™ is a real valued interval function.

. . 28 s .
Let s?(.) and d;(.) be both improperly integrable on P:j and sz ,

respectively. Then, the interval functions 81(.) and Dl(.) are expressed as
-i
o) skl Fae s sleh ot
59) s . )= S s, (p.) 2p.
[Bgy> Pgyl . 3%y PP
st
and
-1i
Yol | 5l Fai g i
60) D . .1)= d, (p, .
(60) fEdJ» PdJ}) I} . J(pJ) 8P
Edj
The following condition {61) and (62), together with the other properties of

4
the offer density functions, will preclude the discontinuity property. of

each offer function.

—23~



i, 1 i, i i i
61 0= s .} < s {p, ) . P,
( ) SJ(BSJ) < SJ(PJ) <=, Pje 5 >

i,-i i, 4 TR
62 0 = 4. L) o< dl(p] ] ), . .
(62) J(de) 2 J(PJ) < s Py e Pdg

We shall call the demsity function s;(.) (or, d;(.)) supply (or demand)

offer density function, which corresponds to the step function S;v(.)

{(or d;v(.)) in the preceding countable case.

This foursome set (54) satisfies the quantity and

. i X i -1 i
" L -_ . » 3 j M,
(63) ‘Péxpi ;S%Lgsj, pjl) D%[pj, de])} S 08 je
A d -3, L i i
(64 5 pymax, ol p DUy, By - stpg, 2D Vg e,

j="dj

cash constraints

which takes into account the restrictiveness of the constraint of {22) type

and replaces

-1
(65) . 1 ?dj ol aleply opl < ot
jem . Py 9ytPy Py S S
de
since,
-i
Py . . . )
66) Jopr di(pY) pr
( 2, P J(pJ) Ps
Edj
Let

(67) Ndj(Pj) ={ieN; Py h

which correspond to (21), and let

(68) p, = suplp, 5 Ny i(p,) # ¢}, py = dinflpy 5 N (po) # ¢

—24~

-i
3, N . (p.) =
de} SJ(PJ)

i -i -i
>p, D [p, . . $D. -
Z P; [pJ, de], Py 5 Pyj

{ieN; Py 2

Pl
-s

j}

i

1,2,.

L
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Assume that, in view of the condition (61) and (62), and instead of (24),

=i =i i
(69) st >de3 P . >P .

i

i i
Assume also that . e P”,, and . > 0 impl s,(p.) > 0, and . e P,
s Py s’ Py ply J(pJ) s Py da°

and Pj > 0 imply d§(pj) > 0, for every 1 e N, and for every j e M.

Then, it is easy to verify that, for two closed intervals de and st
such that

o

(71) (g5 i Pyy) # 9

is the condition for the trading price to be established by (53) and is

-equivalent to the condition (19) undex (69).

The individual (demand and supply) offer functions D;(.) and S;(.) may

be expressed in terms of the interval functions,

i i -i i _ o
(72) Dy(p,) = D%{pj, pay1)s S50 Stp, s 21>

and hence the aggregate offer functions dj(pj) and sj(pj) are, for each

- . < E] < _'
PJ’ EJ pj P;s

(73) dj(pj) =5 I

i i
D, (p. .(p.) = . S, (p.
z Ndj(pj) J(pJ), SJ(pJ) ; L J(PJ)

e N . .
SJ(PJ)

' We can extend these dj(') and sj(.) to [O, Ej] and [Ej’ ®), respectively,

such that
d.(p. . e P .
. J(pJ) Py dj
(74) Dj(pj) =
P
SJ(Pj) pef

(75) Sj(pj)



It is easily seen that, for each offer density functions d;(.) and s;(.) ,

: i 0 29
- dT(p. 0 f h p. eP,,
Ndj(Pj) { J(PJ)} = or eac P; & taj

(76) adj(pj)/ 3pj =52

0 29
0 for eaeh , & : o+
. A T dgraire 'PJ = P s8] -

v

_ : i
(77) st(pj)/ apj =2 st(pj) { sj(Pj)}

Under (71), these two continuous functions intersect each other at the points

(pg, Dj(pg)) = (p?, Sj(P§>)’ which is illustrated in Figure 2 below.

3.2 The Complete Information Condition and the Price Strategic Behaviour.

Given now the aggregate (strategic) demand and supply offer functions, where

the aggregation is made over all the traders but trader i , that is,

. k . .
(78) d;(i5p) = I DI, s.(i3p) = I S(p), M,
J J k# i J J J J k% i J J

which are continuous in Pj .
Then, the rational choice of the strategic trader i is the choice

'{(Pg, X;(pE)) j e M} over his admissible offer functions, such that

9 G - oo ot + 6D - ot 50,
(79) XJ(PJ) €] J(pJ) ¢J(pJ) e OJ(pJ) >
i, 0, _ 1 _ o i, o i o
X1 (P = e 4 5 &y Py {¢j(pj) cj(pj)} 20,

v

SHOGED 5 o gs Koy O 2 at e %)
and
(80) 0 < 4D + 4,5 B = GO + 5, 5 2
Recall that these functions are all interval functions thougk real valued.
Also obseve that every other trader behaves as if he were a price taking
trader. 1In fact, there is no need (no way) to change the strategic bidds

30
and offers already made by himself. He is actually taking a set of price and

26



quantity at which he sell and/or buy whenever the trader i, who takes advanta-
ges, over all the others, of the complete information condition, changes the
trading price p? from p?(i) to whatever he may want the price to be, within

a certain range. This range must be within the price interval with two bhound-

. ary prices ; the price, at which his strategic demand functions x?(.) meets

with his initial endowment e? (or the price, at which he would not trade any),
and, the price, at which any trade would occur among all others, if he does not
enter the post (or the price at which no other traders would tradé any). With-
in the range, any magnitude.of the price manipglation or control would

depend upon how many quantities of trade the price strategic trader, who

takes the advantage of the complete infromation about the strategic four-

gomes due to the others, can handle, relatively to the total quantities of

. trade. A new concept could be introduecd in order to classify the degrees of

price manipulability (controllability). -
Assume that at p?(i) for every j e M,

(8L) 0 <d(1; p?(i)) = s, p?(i)).

ATV
AV

: . i, 0,2 i, 0 i, 0 i . . D
Then, since, according as whether ¢j(pj) cj(pj) (xj(pj) ej), dj(l 5 pj)

. . 0o . i, 0 > 1,0 i, o
Sj(l ; pj), it follows that ¢j(pj) (<) Gj(pj) (xj(p.

> 1 s .
J) (<) ej) implies by

vIlA

the monotonicity property of dj(.) and sj(.) with respect to pj,

bg (:) p?(i), which is illustrated in Figure 3 below.
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Figure 2 Continuous Case




4,  Mutual Interdependencies_and alpripe_Strgtegic“Eguilibrium

Assume the complete information is given equally to every other trader k ,
which may be interpreted as a mutually equal information conditiomn, that is,

given the whole strategic bidds and offers, which are due to all others,

to every trader. This is equivalent to the set of equations obtained by

letting for each Lk , and for each j,

k, v _ k, _ k C Ly = k
(81) Dj(-) = ¢j(-), s$7(.) cj(-), dj(l HE ) k;zi ¢j(-)
s.(13 ()= T o9,
3. kfd o J .
which satisfy, at a trading price p? s

(82) 0 < ¢J(_) = gj(.) (hence, )(j(e) = 1 gN e;_) :

Here, define strategic excess demand -(or supply) function, denoted by E;(.),
and the aggregate one, dencted by Ej(.), to be, for each j e M,

i 4 i _ i =
‘(83) Ej(-)‘— xj(-) ey Ej(-) ig.:Nj(.) Ej(-), Nj(-) Ndj(-)UNSj(-},

Then, if there exists p?* > 0, such that Ej(pﬁ*) = 0, pg* = p?,
for every 1 e Nj(pg*), we may call such trading price an equilibrium
price. In contrast with the Walrasian competitive equilibrium price,
consider the trading price p?*, 3=1, 2,....,m, satisfying the
condition (79) and (82) for every trader i . We shall say the price ka

; , e sgo . . i, 0
igs a strategic equilibrium price, and the new allocation X (p*), for trader

i , which corresponds to the price p%* is a strategic equilibrium allocation

for trader i , where _ )

84). vi(p%y = i,-0o i, 0,
8. 0% = GO § ¢y X @)
satisfying (79) and (82) for each i e N.

~2G-



We shall say the set of the price and the allocation (po* x(pq*)) where

x(p?ﬁ)? (Xl(p%g ie N), is a price strategic equilibrium relative to the
initial endowments and & constant profile of preferences, which are given

to the strategic economic¢ men in the closed economy.

Remark 8 :

{1) Suppose every trader is so negligible that he behaves as if he were a
price taking economic man, that is, formally p% = p%(i) for every i e N?l
Then, the strategic equilibrium price p%:thus defined is the same with the
Walrasian competitive equilibrium price.

‘(2) Suppose trader i, .with non-negligible quantity of trade endowed with, can
manipulate monopelistically trading price to whatever he may want the price to
be, whereas every other tradgg behaves as if he were the Walrasian competitive
price taking individual. Then, the strategic equilibrium price p%:thus defined

33
is the same with the monopolistic equilibrium price.

Both the equilibrium prices can be illustrated in the Edgeworth box diagram

below in Figure 4, as whit correspond to C.E. and M.E., respectively.

5. The Rudiments of Problems and Questions.

A few but rudimentary problems and questions to be solved and inquired into

are, first, to establish an existential theorem of the price strategic equili-

brium, second, to make clear any intimate-relationships between the strategic
equilibrium price and the other concept of equilibrium price, such as the
Walrasian competitive equilibrium, or the monopolistic equilibrium, ete., it
is third, but may be most interesting, to find the route, normative or

descriptive, to the price strategic equilibrium allocation, the true dynamic
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offer curve of
trader i'

Figure 4

stability preoblem, etg;. We shall discuss these questions by making use of

the continuous formulation 6f the price formation extended in Section 3 - 4,

in Part 2 of the paper. We wish to see there how the seqguence of the trading
processes, at every process the trading prices being established, may converge

to the process, at which the equilibrium prices are established , given, for

instance, to each trader, an expectation correspondence (function) from realized

prices and decisions due to others.
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Footnotes

1. Also compatibie with noncooperative or cooperative decision under uncertainty.

2. Interms of strategic demand or supply offer functions, which we shall define
later. -

3. | Inciﬁding goods and services.

4. The non—-free good assumption need not be made in the sequel. But, we shall use

the assumption for a convenience's sake in the analysis.

5.° The foursome is a message expressed and given by trader i in the j th post

“for the purpose of trading.

6. We also allow every trader to make zero offer of trade with zero price

‘bidden, that is, p.

_ i - _ i - i_
oj 0, Sj 0, and/or, pdj 0, dj 0. But, we shall

. . s . i
assume that,:whenever no trade is offerred, price is bidden zero ; sj =0

implies p:j = 0, and d; = 0 implies = 0,

i
‘7. Non~free good assumption does not, of course, forbid any trader i to make

non-zero offer of trade :by bidding zero price. It is possible that
i i i i :
pSj = 0, Sj > 0, and/or, pdj =0, dj‘> 0, for some i e N, but, not for

every i e N.

8. The  constraints(2) imply the budget constraint of Walrasian type
i i i i i
- ; but t vi . See also footnote .
$j pdj dj Ej st sj S e ,p» but mot vice versa. See also footno 18
In case pzj > p:j, the quantity constraints should read as
i i i . .
2)' e, > max { s.(p. - d.(p}., - e M (i),
(). j2 @ {sJ(pJ) - ‘J(pj) , k| 1
bj N

and correspondingly, the cash constraint may be replaced by
2)"max {, I, /. Ltpy - &t oL A < ot
where we define M;(i) and Mp(i) to be, respectively,

i

. . 5 . . '
M) =ljeM; py 2 b sy oz 4],

) ) . 1 . p
Mo(i) =1 jeXM ; psj > psj’ s; < d; 1.



9. Every trader here is not allowed to go bankruptey, or to sell shorts and make

"a short contract.
10. .Suppose trader i happens to know, in advance, what a trading pricé, at which- - -~

actual trade occurs, turns out to be. Then, he needs not take this kind of
We shall see this situation in the subsection 2.2 ete.,

exclusion into account.
" under the complete information comndition.
11, This assumption (3) will be weakened so that a trader could buy'at the prices

hY

higher than the price he sellsAat, or, he could sell at' the prices lower than

the price he buys at.
12, We shall see furthermore the equivalence among the three defiﬁitions in
our setup of individ;al offer functions, if we define them by using inf and
In fact, either (8) or (11) deter-

sup in stead of wmim and max, respectively.
. s . 0 e . .
mines the trading price pj, so the definitional relation (12) always determines

. . o, 0o _.-o
the price p,(= p. ='p.).
he price py(= p; ='»y)
l3.;Tﬁis'and the following remark are free from the assumption which has just been
£ " made. " ' :
lé. Observe, however, since it is possible sz 2 p:., a particular case
| o o . . o i i )
N .(p.) UN..(p.) = . . = =
w - SJ(pj) Ndj(PJ) {i} at a price pj such that Pgj = Pgj = Py» OF
i o] i ,
>pli>
‘ de 2 pj 2 psj’ Fay be possible.
- 15. In fact, this is a necessary and sufficient condition for the trading
price p? to be established here. To see this, note that
* = i, . = o i, . .
pj max [ pdj’ i e N] and Rj min [ st’ i e N], then, it follows from
- ‘ Remark 2 that By = Ej determines pg by (12). .
16. A major difference, which deserves of an attention, is between the cash.constfa—

ints, which will carefully be reconsidered later.



17." The coalition may be a syndicate, a cartel, or another decision coordinate.

-

such as coordintade decision by collugion,

6. et s 1 iv o, odv iy
6. (22) “mtl = je M) v ezMz(i,j) pdj ( dj Sj )
iv iv
+ , . .. . d.
J.E My (i) v 5 Mo (i,3) pdj j °?
and
i iv iv
e, b ..y T . = d, i i
i F e, 78 g ) dem(d),
i iv
N > z .. gt . .
eJ = v4 Ml(lsj) - SJ J_é Ml(l):
where - H; = min ( Ai’ Ky }, and
let M;(i,j) and Mp(i,j) be the maximal sets among the sets M{(i,j)
and M3(i,j) defined as follow,
. ' iv | iv iv . iv
MPI(E,5) = [ v v =152535000 Uy Pgy Z Pgir 95 5 8 ]
M@ =[3eM; M(i,5) #¢ 1,
. . iv ., . _iv iv EAY)
MP(1,3) = [V 5 v =asgseendgs Pyy 2Py 45T > s7]
and My(i) =[] eM; Mz(i,j) # ¢ ], respectively.
iv iv iv iv v
271 . . X d, - . + . . dl
27 v 8 up(i,) Pay ¢ Y 55 ) v & Mp(1,3) Pag %
iv iv iv
. L .o d, - s, + .o d,
= P Ly E M (1,3) ( h| hi ) v & Mp(4,4) h| ]
iv iv
= . L . v d, . =- 8B, .
Pj {. v e Ma(4i, pj) [ h (pn) 3 (PJ) ]
+ % . - d%v(p.) }, for each p, > O,
v & Mp(d, pj) b J

where Mo (4, pj) [ veM(i,j); v =1,2,3,...,ui(pj) ]

and ui(pj) = min ( Ai(pj), Ki(pj)), .

hence, (22)' follows.
- In fact, max_p. [ d%(p.) - s%(p.) ] > p, d%(P-) ¥p.> 0.
: P, 3 - i3 i = Y3 733 it

J
hence,



. L1 i . i
. & max ] da.,(p. - s \ > ]
;& u o, Pyl J(PJ) (PJ) 1 2 jze M dej(pj)

|
and, j e M,
i i i i
e, > max [s_(p.) - d. (p, >  s.(p. > 0 ., > 0.
) i3 ( J(pJ) J(pJ)] > J(pJ) > > Py 2
19. g: There are many eligible offer functions, each of which satisfies the law

.
of demand. We choose one and make it fixed. Each such offer function may

be said to be an admissible function whenever a utility functional ul(.)-of

augment functions is introduced, in terms of Hadamard's terminology.

P
Vo

20.. . See footnote 14. .
1 '
21. wi:In Hicks's sense. L .
.--:. i ‘i‘ '3 _i i _i
22..  Of course, the case in which ( E;, P_s Ry pd,) =(0, w:, 0, =), for

. all i e N may be possible, where 0 and « are an m dimensional vector whose
elements are all zero, and an m dimensional wvector whose elements are all .

infinity...

23. .. Over the admissible offer functions d;(.) and s?(.) for each j e M.

24, . In the sense that is described in Remark 4.
25. . An example of this is shown in a footnote given later ; see footnote 27,

26. . In the sense of Remark 4.

.27:”*”With quantities of trade (very) large to the total endowment, suppose trader
| i can manipulte monopolistically trading price to whatever he may want the price
to be, whereas all the other traders, with quantities of trade so negligible,
behave as if they were competitive price takers. Such a case may also be
included, and here two types of traders are classified as ore being monopolistic

and the other being price taking. g.0 also footnote 33.



28, Even if s;(.) is not bounded on [E:j’ E:j), but, if bounded and

integrable on any interval [Eij, 5:5 - e ]. Suppose
;i .
lim ?sj_'e'i i i exists as a finite limit. Then, the limit
S ™ { s (p))e pl
erpt BP_- Il ]
s] 1
denoted by psj i, 4 i dis called the improper (Riemann)
ro7 M sT(e) e pl
1 B J
_Sj .
. i i =i . . i
integral of sj(.) on [Esj’ st)' The improper integral of dj(.) on

(szs Eﬁj] may be defined in the same way, that is,

-1 . . -i . .
1im  fPd3 {d7(pD)} 3 p: = s Paj{ d?(p?)},a pi .
ergt 1 373 j 1 bl k|

Extensively, suppose s;(.) id defined on an interval [Q:j, o } and

integrable on any interval [g;j, pj] for each pj > 0. If

1i S Pj{ i( i)}a L ists and is denoted b
i oL 1 {s7 (] _Pj exists a y

i Pe

= i, i i e e 2 . .

f {sj(pj)}apj, then, the limit is called the improper integral
i

Esj

of s;(.) on [B;i’ % ). The same is for the improper integral of d;(.)
=i
on (0, Pgj 1.
29. X° means the interior of the set X.

30. Each other trader is so doing, as the format of his strategic message,

described in (54)-(64), tells.

‘31, N may be an infinite set here.

32. See footnote 31.

33. An equilibrium with monopolistic behaviour in seme trading posts.
This monopolistic case is fully compatible with the scase in which one
group of traders can coordinate their actions, while the rest or other
groups remain as individual price taking traders, so that the other groups

are not able to establish countervailing power. See footnote 27.




