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Incomplete Forward Market Dynamics on

Exchange Economic System
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Introduction

Complete contingent commodity markets provide a convenient framework in which
problems involving choices under uncertainty can be analysed. Yet the absence of
such complete markets has been noted by many authors. Among them, Jacques Dreze
has stressed the need for research into the functions and shortcomings of existing
institutions.” The polemic and discussive view—points in this paper is to examine the
workings and welfare implications of actual forward markets and to place those
markets in the context of complete contingent commodity markets. In actual forward
markets a typical forward contract is one which is binding independent of the state of
the system at the time of maturity. Forward currency and commodity future contracts
are examples of such unconditional contracts. So, concerning to the equilibrium with
unconditional contract, I can examine the existence and properties of equilibria in
models restricted exogenously to unconditional contracts. It is shown by way of some
examples that risk averse participants use unconditional contracts to hedge against the
randomness of both spot prices and their exogenous endowments; with active spot
markets, optimal behaviour does not involve the elimination of risk by purchasing the
consumption bundle forward. On the problem that all individuals are identical and
homothetic, I provide a welfare analysis of unconditional contracts. It is shown that in
a two—state economic system, unconditional contracts with active spot markets may

2)

achieve Pareto optimal allocations. Contrary to the comments by Radner,” subsequent
spot markets need not introduce externalities which affect the optimality of
competitive equilibria. With more states than two, the outcome with spot and
unconditional contracts is in general Pareto non-optimal though, with identical and
homothetic preferences, Pareto superior to the outcome with all forward contracts
prohibited. Hence, future contracts do not usually compensate for the absence of
complete contingent contracts, but they do make possible beneficial hedging by all
parties. So, the second best government policies in the absence of complete markets
are explored. The welfare analysis would lead one to expect more contingent contracts
than are observed in actual markets. Though it is not the purpose of this paper to
explain the absence of such contracts, on the problem that all individuals have
constant and relative risk aversion, I offer some thoughts on the preponderance of
unconditional contracts. If contracts are contingent on information not revealed to
everyone, moral hazard would seem to require third party verification of states.
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Unconditional contracts would seem to be costless relative to the certification schemes
associated with contingent contracts.

Bacic Structures of The Models

The model is a two—goods pure exchange economy with stochastic endowments.
Before the random endowments are realized, each individual can decide on the
quantity and type of forward contracts to purchase or issue. After endowments are
realized, forward contracts are executed, and trade and consumption take place in spot
markets. In the model no actual transfer or consumption of resources takes place in
forward markets; only claims are traded. There is no uncertainty in spot markets;
every individual knows his endowment and the market price. An individual's
consumption is not limited to the claims acquired in forward market—retrading is
possible in the spot markets. The exogenous endowment of each of m individuals is
assumed to have a discrete probability distribution with n possible realizations. A
state of the economic system specifies for each individual the realized endowment of
each of the two goods (X) and (Y). Let £ be the set of all possible states of the
economic system with typical element w. Then, w is an m—dimensional row vector
specifying a state for each individual. By construction £ has n™ elements. Let (2, F, g)
be a discrete probability space where F is the set of all subsets of £ and g (w) is
the probability that state w will occur,

2N (w) = \Zy(w), Zy (w) }
where Z; (w) is the i th individual's exogenous endowment of commodity ( j) in
state w. In the planning period each individual is assumed to maximize expected
utility. Let ¢; (w) be the i th individual is assumed to maximize expected utility. Let
¢; (w) be the i th individual's consumption of commodity (j) in state w. Then, each
individual acts as if to maximize

Ve U fer o |

wefl
Each individual subjective probability distribution of states of the economic system

is the actual probability measure g ( * ) of the model. In this manner, U' (=, <) 1s
the utility of individual 1 in state w. State dependent utility functions
UY [ey (w), ¢y (w)] could be assumed without affecting the analysis which
follows.It is further assumed that
(a) U'(-, ) R?
strictly positive for ¢y (w) > o, ¢'y (w) > o; and Uj (0, 0) = co,
(b) U' (-, -)is strictly concave.

The properties of U' ( =, * ) are sufficient to ensure the existence of a competitive
equilibrium in each state w. At this point, uniqueness of the competitive equilibrium

— R with continuous partial derivatives Uj (+, =), Uy (-, =)

may be taken as an assumption, though in the special cases discussed below,
uniqueness follows from additional assumptions. Property (b) ensures that each
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individual is risk averse.
The analysis is facilitated by the use of the indirect utility function.
Let I'(w) = the income of individual i in terms of (X) in state w
hy, = the demand for good (X) in state w by individual 1
h;, = the demand for good (Y) in state w by individual i
P (w) = the price of (Y) in terms of (X) in state w
riw =1 P(w)
Then, [hi,, hj,] maximize U' [c} (w), ¢y (w)] subject to I' (w) = P (w) ¢ (w)+cy (w).
Define the indirect utility function V' as V' [I' (w), P (w) ] = U' {h%, [I' (w), P (w)],
hi, [I' (w), P (w)]}.

Complete forward markets are described as follows. Each individual can issue or
purchase contingent commodity claims, each of which entitles the holder to one unit
of the p specified commodity if a particular state of the economic system occurs.
Let X' (w) = claims on (X) contingent on state w acquired by individual i in the
market for claims Y' (w) = claims on (Y) contingent on state w acquired by individual i

m .
in the market for claims. Equilibrium in the market for claims exists when 2. X' (w) = 0
1=1

and 2 Y' (w) = O for each wef2. Let Py (w) = the price of one claim on one unit of
1=1

(Y) in state w. As yet, the numeraire is unspecified. The budget in t for individual i in
the market or claims is that the net value of excess demand for claims be zero, or

(1) Z [X' (w) Py (w) + Y' (w) Py (w)] =0,i=12..m

weR

With insurance schemes an individual’s income in state w is the value of his claims on
(X) and on (Y) in state w, and the value of his exogenous endowment in state w.

(2) W) =r W) Z(w) + P (w) Y' (w) + X (w).

To prevent bankruptey it is specified that I' (w) = 0, for each wef2. However, by property
@of U'(-, +) VI[0, P (w)] = + oo for each wef2 and, therefore, the bankruptcy
constraint will never be binding in equilibrium. In summary, the objective of individual i is to
maximize

(3) ZQ gW) VirwZ(w) + P(w) Y (w) + X (w),Pw] —2{Z P, (w) X'(w) +
WE wef

Py (w)]} with respect to {X* (w), Y! (w), wef} where A is a Lagrange multiplier. This
yields first order condition (4).



g (w) VII" (w)", P (w)] — A Px(w) = 0, wef2
4) g w) P (w) VI (w), Pw)] — 4Py, (w) =0, weld
> [Py (w) X (w) + Py (w) Y (w)] =0

wesg

where here and below the superscript * denotes maximizing quantities. In equilibrium
Py (w) / Py (w) = P (w) for each state w as otherwise riskless arbitrage would be
possible. In general, the choice of {X' (W), Y' (w)"; wef2} is not unique. To see this, note
that the indirect utility function is strictly concave with respect to I' (w) well as

g (1) Vi 0 eonnn,,. I'(1). P (1) 0
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0
is a diagonal Matrix with strictly negative diagonal element. The budget constraint
may be written as

S [Py (w) I' (W) — Py (w) r (w) Z' (w) ]= 0. As I' (w) = O for each wef2, the

wes2
income possibilities set is strictly convex. Hence, the choice of {I' (w)"; wef} is

unique, but without additional constraints, the choice of {X' (w), Y' (w)"; wef} 1s not.
Equilibrium with Unconditional Contracts

Forward contracts which are binding independent of the state of the economic
system at the time of maturity are common 1n actual markets. Such unconditional
contracts can be described in terms of contingent commodity markets. Additional
constraints are that each individual acquire or issue in the market the same number of
claims independent of the state. I. e, X' (w) = X, wef2, 1 =1, 2., m and Y' (w) =
Y wef2, 1 = 1, 2., m. Then, X}, Y} are forward purchases of (X) and (Y)
respectively, independent of the state. Denote > Py (w)/ 2 Py (w) = F. Then, F is

wesR wef2

the forward price of (Y) in terms of (X). The budget constraint (1) of individual 1 is then
of the from

5) Xt+F =0
From (2), individual 1 seeks to maximize with respect to Yi

6) 3 g (w) V' {r (w) Z' (w) + Y} [P (w) — F1, P (w)}.

weR

The purpose of this section is to examine the properties of a competitive equilibrium
in the model restricted exogenously to unconditional forward contracts. Existence of a
competitive equilibrium is not proved in the general case.
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Identity and Homotheticity in Preferences of all Individuals

Where unambiguous the superscript i on utility functions is now deleted. Under
property in the polemic points concerned with the equilibrium with unconditional
contracts, the spot price will depend on the ratio of the aggregate endowment of (X) to
the aggregate endowment of (Y).

m m
P(w) =f[2 Z:(w)/ 2 Z! (w)], Hence, spot market prices will be independent of
1=1 1=1

the existence and direction of forward contracts. Under property in the probelm with
regard to the equilibrium with unconditional contracts, some characteristics of the
demand for unconditional forward contracts can be derived. Let

E={F: min P (w) < F < max P (w)}

weR weR

LEMMA 1 : “Foreach F ¢ E, 22 V {r (w) Z (w) + Y} [P (w) — Fl, P (w)} is strictly

weg
concave wth respect to Y{.”

LEMMA 1 follows immediately from the property in the Basic Models and Structures

of The Models, and the proof is not given here. (6) is continuous with respect to I' (w).
Given FeE, letS; ={w:F —P(w) >0} andS, = {w:F — P (w) < 0}.
Then, from the bankruptcy constraints

max [r (W)Y Z'(w) /F—Pw) 1 <Y <min [r(w w) / F—P (

WES2 WES)

Hence, for each F ¢ E, a maximizing choice of Y{ does exist as a continuous function
or a compact set must achieve a maximum on that set. By LEMMA 1, the choice must
be unique. This optimum value of Y; will be denoted Y{* = ¢' (F). From (6), a
necessary and sufficient condition for a maximum is that

(7) 2 gw)[Pw) —FlIV,{rw)Z w) + Y"[P(w) — F],P(w)} =0.

wef

Riskless arbitrage will ensure that Y{" is infinite in absolute value if F ¢ E.

Hence, the search for a competitive equilibrium can be limited to F ¢ E.

LEMMA 2 : “Given properties that were shown in the above—mentioned polemic
points of all, especially, concerned with U ( +, *), ¢' (F) has continuous derivatives.”
(PROOF of the LEMMA 2) : (As noted, I' (w)* > 0, wef2. Hence, Y} will always be
an interior solution. Let ‘

G'FYH = 2 gw) [P (w) —Fl1V, {rw)y 2z w)+Y! [P (w) — F], P (w)}.

weR

Then, for each F e E, G' [F, ¢' (F)] = 0; G{ (*, *), G, (*, *) are continuous with
respect to F and Y;; Gy (+, ) <0 by LEMMA 1. Hence, the implicit function
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theorem applies : min P (w) = P/, max P (w) = P”).

weR weR
LEMMA 3 : “Under properties that were shown in the above—mentioned polemic

points of all, especially, concerned with U (+, - ), lim ¢' (F) = +o0 and lim ¢' (F) =

PP F—P”

_w'7,

(PROOF of the LEMMA 3) : (Suppose it were not the case that lim ¢' (F) = +oo,
F—P’

Then, one can construct a sequence {Fu}®% ¢ E such that lim F, = P’ and the

corresponding sequence {¢' (Fy)} is always less than some positive number K. Then,

lim 2 g (w) V; {r ( w)’ Z'(w) + ¢' (Fu) [P (w) — Ful, P (w) [P (w) — Ful =

Fn—P" weg

lim 2 g (w) Vi {r (w) 2" (w) + K [P (w) — Ful, P (w) } [P (w) —F,] =

Fn—P> weg

2 gw) Vi{rw) Z(w)+ K I[P (w) — P, P(w}[P(w) — P’] >0

wef

This is the desired contradiction as for each F ¢ E, G' [F,¢' ()] = 0.

The proof that lim ¢' (F) = —oo follows similarly.).
Ep

PROPOSITION I% %k %k %k %k % % %k %k %k :
“Under properties that were shown in the above—mentioned polemic points of

all, especially, concerned with U ( =, - ), the model restricted exogenuously to
unconditional forward contracts possesses a cometitive equilibrium.”

(PROOF of the PROPOSITION I : (Define ¢ (F) = 2 ¢' (F). By LEMMA 2, ¢' (F)
1=1

is continuous on E. By LEMMA 3, there exist F” and F” in E such that ¢ (F") > 0,
¢ (F”) < 0. Therefore, by the intermediate value theorem there exists some F* such
that ¢ (F*) = 0. This establishes existence.)

Constant and Relative Risk Aversion of all Individuals

A coefficient of relative risk aversion, C,, is defined in terms of the indirect utility
function, 1. e,

C=C[I'w),Pw]l = —Vy[I'¢ w)l I' (w) / Vi[T' (w), P (w)].

Constancy means that C'is independent of both prices and incomes for all states. A
coefficient of absolute risk aversion, D', is defined as follows:

D' [I' (w), P (w)] = =V, [I'(w), P (w)] / Vi [I' (w), P (w)]. Then, D' [T' (w), P (w)] =
C'/ I'(w and D' is strictly decreasmg in I' (w).

LEMMA 4 : “Given properties in the polemic points that were shown at the
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above—mentioned, especially, concerned with U ( +, ), ¢' (F) is strictly monotone

decreasing.”
(PROOF of the LEMMA 4) : (By LEMMA 2, ¢' (F) is differentiable, and {d! (F) /

dF} = {— GI(F,Y!") ./ G} (F, Y, Gl (F, Y} = — Y} Z‘;? g (w) [P (w) —
Fl Vi [I'(w)', P (w)] — ZQ g (w) Vi [I'(w)", P(w)], G3 (F, Y{) = E;} g (w) [P (w) —

F12 Vvl [T (w), P (w)] < 0. It remains to establish that Gy(F, Yi) < 0. For
suppose [P (w) — F] = 0 and, that Y};* = 0. Then, D' [r (w) Z' (w) + Y{ [P (w) —
F] < D' [r (w) Z' (w)]. Hence,

[P(w)— Fl Vi {r (w) Z (w) + Y} [P (w) — F], P(w)} = — [P (w) — F] D!
[r (W) Z (w)]. V1 {r (W) Z' (w) + YV" [P (w) — F1, P (w)}. If [P (w) — F] <0, this
relationship still holds. Hence,

2 gw[Pw —Flvull'w, Pw] = — 2 gw) [P(w) —F]D'[r w)

weg? wesf )

Z' (w)] Vi [T (w), P (w)]. For members of group A, D' [r (w)" Z' (w)] = D' [S; X (w)]
1S strictly monotone decreasing with respect to w. For individuals of group,

D' [S} Y, P (w)] is strictly monotone decreasing with respect to w. Hence, from (6),

2 g(w) [P (w) = F] vy [I' (W), P (w)] > 0 and (D, (F) /" dF) < 0.

weg

The case of Y{* < 0 is similar with appropriate changes in sign.)

Following Arrow, if relative risk is constant, the willingness to accept a bet should
remain unchanged as the bet and income are increased proportionately, this leads to
LEMMA 5.

LEMMA 5 : “In this example, with properties in the above—mentioned polemic
points, especially, with U ( +, - ), let Y{" denote an optimal choice given exogenous
endowment r (w)" Z" (w), and some fixed F ¢ E. Then, if the endowment changes to
k [r (w)" Z' (w)], the optimizing choice will increase to kY}" for the same fixed F.”
(PROOF of the LEMMA 5) : (Following Stiglitz’'s paper in 1969, constant relative
risk averse functions are of one of the following forms where a ( * ) and d ( ) are
functions of P (w) : V [I' (w), P (w)] = a [P (w)] én [I' (w)] + d [P (w)], and

V [I'(w), P(w)] = a [P w)] [I' W) + d [P (w)]. the proof follows immediately
from (6).).

(COROLLARY to the LEMMA 5) :

(If Y{* = O initially, then as r (w)" Z' (w) changes to k[r (w)" Z' (w)], Y!* will remain
Zero.).

From LEMMA 5, one may treat the economy as if consisting of two individuals in
which A has all of (X) in all states and B has all of (Y). Each individual treats prices
as parameters. As tastes are identical and homothetic, let § (w) denote the elasticity of
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substitution in consumption of each individual in state wef. Also, let R (w) denote the
ratio of the share of A of national income in terms of (X) to th?z share of B. Then,
R (w) = {X (w) /P (w) Y}. The findings are summarized in the following proposition.
PROPOSITION II %k sk %k sk sk %k sk 5k %k k

“Under the assumptions of the example with properties in the above—mentioned

polemic points, especially, concerned with U (=, <), suppose 0 (w) = 0" for each
wefR. (a) If 0 < 6 < 1,then Y2 > 0, (b)If 6 = 1, then Y§* = Y® = O and (c) If
d° > 1, then Y4 < 0.7

(PROOF of the PROPOSITION II) :

(Case (a) will be considered in detail as follows :

GAF, YHy = 2 gw [Pw — F] Vi {X (w) + Y} [P (w) — F], P (w)}. By

wef

LEMMA 2 and LEMMA 3, there exists some F” such that G* (F”, 0) = 0. Define sef2
such that P(s) < F” < P(s + 1). Let G®B(F, Y}) = Z g(w) [Pw)—F]l Vi [P(w)Y +

YB [P (w) — F], P (w)}. By homotheticity, w1th O < 0" < 1, R (w) is a strictly
decreasing function of w. Let k = 1/ R (s). Then, X (w / R(w) > kX (w),w=s +
1.,., n.
By LEMMA 1, V;; (+, *) < 0, and by construction P (w) — F” > 0 forw = s +
1,..,n0.

Therefore,
Z gw) [P (w)— F 1V, [X(w) /R w)] < Z g (w) [P (w) — F”]
w=8+1 w=5+1

Vi [kX (w), P (w)]. Similarly, for w = 1, 2,....,s, (X (W) /"R (w)) £ kX (w)and P (w) —
F” < 0. Therefore,
GB(F”, 0) < Z g (w) [P (w) — F”] V, [kX (w), P (w)]. But by the Corollary to

w=1
LEMMA 5, GA(F”,0) = 0= 0 i g (w) [P (w) — F"] V; [kX (w), P (w)] =0.
w=1

Therefore, G® (F”, 0) < 0, Therefore, G®* (F”, 0) < 0. By a similar argument
there exists an F’ such that G® (F’, 0) = 0 and G* (F’, 0) > 0. By LEMMA 1,
G (F”, 0) < 0 == ¢® (F") <0 and G* (F/, 0) > == ¢"* (F") > 0. So, here one can
define ¢ (F) = ¢* (F) + ¢® (F). So, by LEMMA 2, ¢ (F) is, in fact, continuous. As
¢ (F) <0, ¢ (F)) > 0, there exists an F* such that F* < F* < F” and ¢ (F") = 0. F’
is an equilibrium forward rate with ¢* (F*) > 0. Uniqueness follows immediately
from monotonicity of LEMMA 4.

Case (b) : If 0 = 1, then P (w) Y / X (w) = k and by LEMMA 5, A and B will
always be on the same side of the market. The equilibrium solution must be Y4 =
Y¥ = 0.

Case (c) : This case follows from the case (a) with appropriate changes 1n sign.
Roughly speaking, if 0 < ¢ < 1, the value of terms of (X) of the exogenous
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endowment of B increases more as w increases than does the exogenous endowment of
A)

Concluding Remarks
—— Welfare Implications of Unconditional Contracts —

The purpose of this section is to analyze the welfare implications of unconditional
contracts. It was shown by Arrow’s paper in 1971 that complete contingent
commodity markets are sufficient but not necessary for Pareto optimal allocations.
And with securities yielding one dollar in each state, participants would face the same
market opportunities as with complete markets. It is shown in this section that, in
some circumstances, contracts conditioned on subsets of states may also suffice. The
strongest result is the following.

PROPOSITION Il % % % %k %k %k %k % % :

“Suppose in two states of the economic system, there exists a competitive

equilibrium with complete contingent contracts and with no trade in spot markets in
which the spot price of (Y) in terms of (X) differs in each of the two states. Then one
equilibrium to the model with complete contingent markets and subsequent spot
markets has the property that all contracts are unconditional.”

In each of the two situations described in Proposition III, the same market
opportunities are available. As a matter of notation, prices and quantities of the
equilibrium with contingent contracts are denoted with a superscript,”. With complete
markets I' (w)* = r (W)* Z' (w) + P (w)* Y (w)* + X' (w)", w = 1, 2. It will be shown
that individual i can achieve the same income in terms of (X) with appropriately
chosen unconditional contracts. That is, there exists a solution {X}*, Y}'} to the
following equations :

[1 P IXPT X' (@) + P )y Y (1) ]
(8)
1 P2l Lydl X2+ P@) Y (2l

Recall that P (w)* = Py (w)* / Px (w)", wef. Initially,

2
22 [Py (Ww)'X' (w)* + Py (w)'Y! (w)'] = 0. Therefore, the elements of the matrix
w=1

on the righ’c side of (8) are equal only if both are zero. Hence, if P (1)* # P (2)*, (8) is
consistent and has a unique solution. Then each individual has the same
consumption opportunity set in each state as with contingent contracts. It remains
to show that all budget constraints be satisfied, and all markets are cleared with
same spot market prices. Let

2 2
F* = 2 Py (w)' ./ 2 Py (w)". Then, from (8),
w=1 w=1

— 9 —
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Py (1" Y' (1) + Py (1) X' (1) = Py (1)° Y}" + Px (1)°Xf°
(9)
Py(2)" YN (2)" + P (2) X' (2)" = Py (2)" Y + Px(2)" X¢

By summing equation (9),
F* Y{ + X{" = 0 and the budget constraint of individual i for unconditional
contracts is satisfied. Given equilibrium in contingent markets,

IZn: [X'(w) + P (w) Y (w)'] =0, wel. By construction P (w)* Y'(w)" + X' (w)" =

1=1

Yy [P (w) — F], wef. Then, 2%, Y [P (w)" — F'] = 0 for each wef2. By the

m
hypothesis, [P (w)* — F*] # 0 for every wef. Then, 2. Y}" = 0 and unconditional

1=1
markets are in equilibrium. This leads immediately to proposition IV.

PROPOSITION IV % sk %k 5k %k %k %k %k *k %k
“Given the hypotheses of proposition III, the outcome in the model restricted

exogenously to unconditional contracts and subsequent spot markets is Pareto
optimal.”
(PROOF of the PROPOSITION IV) :

(The outcome with complete contingent markets and no active spot markets is

Pareto optimal, and under the stated conditions each individual can acquire the
same consumption bundles.)

The above results suggest that with more states than two, the outcome of the
model restricted to spot markets and unconditional contracts is Pareto—non—optimal.
To pursue this, the following LEMMA is needed.

LEMMA 6 : “Suppose in an n—states economic system there exists an equilibrium
in the model restricted to unconditional contracts and subsequent spot markets. In
general, for more states than two, all individuals will not have the same rates of
commodity substitution across states.”

(PROOF of the LEMMA 6) : (The case n=3 will be considered. Let the superscript
% denote prices of the initial equilibrium. Suppose the conclusion of the LEMMA 6 is
false, and let R’ denote the rate of commodity substitution of (X) in state one for (Y) in
state two, and let R” denote the rate of substitution of (X) in state one for (Y) in state
three. Then, it is sufficient to show that in general the following equations are

inconsistent. L. e,

g Vir@y 2@+ V[P —F1,PQA)}
g (2P @y Vilr (@ Z'@) + Yi[P @2 —F1P©@
s Vi{r@)y'z @+ Y [Py —FI1PD)7
s PA)VI{r@3)z@3) + Y [P@)—F1LP@E7

R =

R// o



Incomplete Forward Market Dynamics on Exchange Economic System

Recall that V! [+, P (w) ] is continuous with respect to Y, and Vi [0, P (w) ] = oo,
Inconsistency follows from the bankruptcy constraints for unconditional contracts and
the intermediate value theorem ; in general there is no Y; which solves both equations.
Extensions for n > 3 follow similarly.)
PROPOSITION V %k sk 3% %k sk %k sk 5k %k 5k :

“With more states than two, the outcome of the model restricted exogenously to

unconditional contracts and subsequent spot markets is in general Pareto non—optimal.
There exists in general an allocation which is Pareto superior and which could be
supported, with a state—dependent income redistribution program, by a competitive
equilibrium in contingent commodity markets.”

(PROOF of the PROPOSITION V)? :

(The necessary and sufficient conditions for Pareto—optimal allocations can be
derived in the ususal way by the maximization of the expected utility of one
individual subject to fixed expected utility levels of the other m—1 individuals.)

By the way, on the assumption that tastes are identical and homothetic, it is
possible to make clearly welfare comparisons. If tastes are identical and
homothetic, then spot market prices are independent of the direction and type of
forward contracts. If there are active forward markets, and if an individual chooses
not to participate in such markets, then his consumption possibility set is precisely
what it would have been had there been no forward market at all.

In this sense, the possibility of forward transactions can only make him better off.

So herewith one can propose the following PROPOSITION VI as the concluding
remark : i. e,

PROPOSITION VI sk %k % %k %k %k % % % :
“If tastes are identical and homothetic, the outcome in the model restricted to

unconditional forward contracts with subsequent spot markets is Pareto noninferior and
possibly Pareto superior to the outcome with all forward markets prohibited.”
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