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THE EFFECT OF ASYMMETRICALLY HELD INFORMATION AND MARKET POWER

IN AGRICULTURAL MARKETS#

In industries in which a firm (or small number of firms) have superior infor-
mation about demand in the future, the firm can use its information to in-
crease its market power in later periods. Further, market power in one sector
of an industry may provide a firm with information which it can use to gain
market power in another sector.

The role of informatien in concentrated agricultural markets has received
little theoretical attention to date. The traditional theory of competitive
markets presupposes that all information is costless and, thus, fully and
equally available to all participants. Such theories obviously do not apply
to agricultural markets in which there are both information asymmetries and
market power.

In recent years, economic theories have been developed which recognize
that information is costly to acquire, especially in markets such as those for
agricultural commodities. Much of the economic theory of information is in an
embryonic state. In context of atomistic agents, Grossman has shown that in-
formation has a public element which may lead to underinvestment in informa- ’
tion where uninformed agents with rational expectations may be able to use
prices as a sufficient statistic¢1

Where prices are not sufficient statistics, however, he shows that it may
pay to invest in obtaining information. In all his examples, there are social
gains to collecting information from better intertemporal allocation of a
crop; yet there may be little or no private gains in equilibrum because some

or all of the information will be reflected in market prices.z
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In this paper, we presentia number of illustrative examples which suggest
that large processing or exporting firms are likely to possess asymmetric in-
formation and market power. These examp1e§ motivate the specification of a
theoretical model which is presented in section II. This model generalizes
the previous literature by not only admitting a symmetric information but also
market power. The social.welfare implications and distributional impacts of
improved information are examined. Finally, some concluding remarks are

presented.
I. Asymmetric Information in Agricultural Markets

There are many examples of agricultural firms possessing asymmetric informa-
tion about future period prices, harvest, or other relevant factors. The
following examples suggest that firms with market power in processing or
exporting industries are likely to have more information than other agents.
In a recent study, Gilmore argues that the major grain-trading companies
{Cargill, Continental, Dreyfus, Munge, and Garnac) purchase grain supplies at
the lowest possible prices in order to sell them in markets they virtually
dominate. In this fashion, according to Gilmore, they gain the advantage of
oligopsony as well as oligopoly power. He contends that the oligopolists
manipulate prices. and market information. Throughout his analysis, Gilmore
describes how the major firms take advantage of information they alone
possess, e.g., information on foreign subsidiaries, contract positions, the
pricereporting system, export data, and commodity exchanges. In essence,
Gilmore argues that the major firms in this industry hold a monopoly on infor-
mation which is a major barrier to entry and is the key to their success.3

He recommends that major firms be required to report their output to public
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agencies. In this fashion, he suggests that the information advantage of such
firms may be reduced.

In the U. S. rice industry, the importénce of the role of information was
revealed when a New Orleans exchange submitted a proposal to the Commodity
Futures Trading Commission to begin trading contracts in rice futures. The
nation's largest'millers and exporters opposed the introduction of the New
Orleans contract, claiming it was unnecessary. The eight largest rice millers
handled approximately 60 percent of U. S. production during the years 1972-
1980. One company {Connell Rice and Sugar, Inc.) negotiated more than 90 per-
cent of the sales of American rice to Korea. As a result, these firms have

superior information about both supply and demand factors. A Business Week

article, in effect, alleges that this opposition was motivated by an attempt
to increase the uncertainty faced by potential entrants. The introduction of
the future market might eliminate a risk-related barrier to entry and, thus,
reduce the margins of noncompetitive rice processors.

Still another industry in which asymmetric information has played a
crucial role is cocoa manufacturing. This industry is heavily concentrated <
with the four-firm concentration ratios over time running in the neighborhood
of 70 percent or more. One of the largest, Mars, was the first to collect
supply information in African producing countries. Statisticians were
employed by Mars to sample the "bush" to determine accurate estimates of pro-
duction of main and mid crops. The comparative advantage this information
gave Mars resulted in more effective forward contracting procurement prices;
as a result, the company was able to lower its output prices and enhance its
market share., In respons2, Mars' three major competitors have also introduced

such intormation collection functions. There are many other similar examples
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in other agricultural and natural resource markets such as beef, orange juice,

and wines.

II. Model

Unlike the atomistic models of Radner, Grossman, Grossman and Stiglitz, and
others, our model presupposes that entry into the industry is Iiﬁited so that
some or all firms possess market power (or, at least, make positive economic
profits).

As the examples in Section I indicate, a firm is likely to have asymmetric
sources of information if it has a monopoly in an output market {say, a
processed food or export market) which it can use when it competes against
other firms in purchasing the crop and selling in the unprocessed markets.
The firm will be able to price discriminate if it can identify several
distinct output markets and prevent resale.

Suppose, for example, that a firm knew that demand wﬁuld be unusually high
in a nonharvest period, while other agents thought the demand would be rela-
tively low. The first firm could forward contract for the crop at a low price
and sell at a high price.

Indeed, that firm may be able to buy so much of the crop that it gains
market power in the nonharvest period market. At that point, it might want to
divert some of that crop to a lower return processed food market or even
destroy some of it to further increase its profits in this later market.
Obviously, firms which have lower storage costs or alternative markets will
have a comparative advantage in developing market power in this fashion. If

several firms share the information and storage advantages of the firm
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discussed above, however, none may be able to develop substantial market power

uniess they collude.

A. The Model with Asymmetric Information

There are three markets considered in the model. In time period 1, q; is
sold by farmers to consumers, speculators, or processing firms at price
p1.4 In the second perid&, q is sold at price ;- We will refer to
the censumér purchaées in periodé 1 and 2 as the "fresh" (or unprocessed)
product. Some portion of the crop éold in time period 1 goes to firm A which
sells it in a processed form, x, in time period Z at price px.5

The harvest is assumed to be exogenously determined by period 1. The har-

vest is Q + y where y is a random variable which may or may not be known

to the relevant parties by period 1 (or ever). The three demand functions are

(1.1) P, = P (x, 6],
(1.2) Py = Pyla) =pylQ+ v - (A + B+ x)],
(1-3) pz = pz(qz)’ -

where 6 is a random variable which shifts Pys X is the amount of crop pur-
chased by firm A in the first period which it sells in the processed state in
pericd 2, A is the amount of crop firm A buys in the first periocd and sells in

the fresh market in period 2, and B is the amount bought by all the other (B)

firms.

There are n (exogenously determined) small B firms which are price takers

in the period 1 and period Z fresh markets. Each B firm attempts to maximize

its expected profits:
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(2) Eng' E(p, - py)b - cglb),

where b = B/n is the amount each buys in pe%iod 1 and sells in period 2 and
c§(°) is its storage cost. For simplicity, we assume the B firms are
risk neutral.
The B firms!observe Py and predict P, given Py - They purchase b
until expected marginal revenue‘in the second period equals marginal cost (of

purchasing in period 1 and storing until period 2):

3) E(p,[py) = by + 5
or
(4) B=nb= n(cg')“l(ﬁ[pz,pl] - pl) .

If B firms have marginal costs of storage which are high relative to firm
A's costs and if n is not too large, B will be small enough that firm A will
have substantial market power in all three markets--not just in the x market -
which it monopolizes.

We assume firm A acts as a Stackelberg leader; that is, firm A takes the B
firms' reaction function (4) as given. If the B firms cannot observe firm A's
purchases and sales, they can only infer A's behavior by observing Py (which
rises as A or x rise). Hence, B firms act as "followers.' Such behavior by B
firms is rational given their limited information.

We assume that firm A knows 6 (or a variable correlated with 8).6

Firm A chooses A and x to"maximize expected profits (given storage costs
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() ma= (B - pp) A+ (o - py) X - 4+ x).

The first-order conditions (assuming an interior solution) for A and x, re-

spectively, are7

(6.1) p; * p;(l +B'JA =pg - p;(l + B'Y(A + x) + c:'
(6.2) | p; +7p;B‘A =p - p;(l + B')(A + x) + CK'

where B' is the change in B which occurs given a change in either A or x.g

The expressions {6.1) and (6.2) say that firm A chooses A and x so that their
marginal revenues [left-hand sides of (6.1) and (6.2)] equal the marginal
cost of buying and storing one more unit [the right-hand sides of (6.1) and
(6.2)]. MNotice that (6.2) contains a term, p;B‘A, which reflects the change
in price in the second period's fresh market, Py» from B firms' reactions to
an increase in P (due to an increase in x) in the first period.

Since the right-hand sides of (6.1) and (6.2) are equivalent, we can equate

the left-hand sides and simplify to obtain,

t I
(6.3) Py + PA = Py ¥ Py,

which is the standard two-market discriminating monopolist's solution: equate
the marginal revenue in the two markets (ignoring the B firms' reaction which

affects both marginal revenues equally).

We now assume, for the purpose of providing a clear example, that demands

are linear and costs are quadratic. We rewrite equations (1.1) to (1.3} as9

-

(7.1) Py = o - Box + 6,
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(7.2) Py=9 - B3[Q+y-(A+B+x)],
“

(7.3) PZ = 32 - 82[A + B]s
and write costs as

2

* <
(7.4) Ci(qi) ""2"“@1:

-

i#A, g-

Given linearity, firm A's first-order conditions [corresponding to (6.1)
and (6.2)] are
[0y, - By(A + B)] - B,{(1 + B') A~ {o; - Bi[Q+y - (A+B+x)]}

(8.1)
- Bl(l + B') (A + x) - CA(A +x) =0

[og - Byx + 8] - Byx - B,B'A - {al - 80Q+ ¥ - (A+B+x)]}

(8.2) .
- B,(1 + B') (A+x}-cp(A+x)=0.

We also assume that

68 By
{9) ~ N o)
o
\ ve Y
which implies, as we shall show below, that
Py Py Y11 %12
(10) N[ .



Given (10),

w
(11) E(pz ‘pl) = 52 + Q(Pl - 61):
where
0,0\ 1/2
(12) ¢ = 33.3
1

is the coefficient one obtains from regressing p, on py, and p is the cor-

relation coefficient between p, and p,. Substituting into (4):
1 2

I e S e e T VLA A G b

(13) = -
Cy n(e - 1J 81

Differentiating {13) with respect to either A or x, we obtainl0

n{d -1) BI
(14) B! = =4,

- n((b - 1) Bl.

B

which is a constant given the demand for 9y is linear. Thus, B" = 0.

1f ¢=1 ([p, - Ei] and [p, - p,} are always equal), § = 0; and the B firms
do not react (the expected profits per unit do not change with pl}. Ife <1,
the B firms will actually react in the opposite direction from (i.e., accommodate)
firm A,

Setting B' = ¢ in equations (7.1} to (7.4) and totally differentiating (8.1)

and (8.2), we obtain the following comparative statics results:

B

(15.1) )%(ZBU - 8,8,

e
1
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B.B
(15.2) g-‘dl,—f= 122 + 8,
(15.3) e L2814 8) + 88+,
(15.4) X = 102(8, + 8,) (1-6) +¢,].

where -
D=[2(8; + 8)) (1 +8) +c,] [28;+28/(1+8)+c,]-[28(1+8)+8, 8+ CA]Z
None of these derivatives depend on Y or ©; indeed, they are constants (given

the demand, cost, and variance parameters).

Using equation {15}, we find that

dp B.8
(16.1) T - T H2 + 38+ 6%) = ey,
(16.2) dpszz[zstu&-sa-sa?‘«»c}=e
. J5 = pteh 2 2 At = ©2

dp, 2(81}2

(16.3) - =By * B )1+ 8) -8 =g,
dp -B,8

(16.4) T2 = —52l(2 - 8,) 6 + 28 + 1 = g;.

Thus, py and py vary linearly in vy and 8.

We can, therefore, write

(17.1) . pp= 51 +e0+ gy
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(17-2) mz = -{)-2 + 629 + ng.
From (9), E(0) = E(Y) =0, so E(pj) = pj, i = 1, 2.

Equations (17.1) and (17.2) imply that

A 2
(18.1) i = ©%p * 810y * 26;8;%p» 1 =1, 2,
(18.2) 912 = €120 * E182%y * (238, *+ B18)) Tgy = %y,

(18.3) o= ©192%s * £182%y * (e187 * £1%) Ty .

2 2 2 2
V{elaee + glcrTY + Zezglaey) (ezcee * 80t ZeZgzoeT)

Thus, normality of € and Yy do imply Py and p, are normally distributed.

If, for example, Y=10, then o__=0, p = 1, and (11) becomes

YY

e
— ) — —

In this case, B firms shift their predictions of p., linearly with €.
P 2

In contrast, when o, and Oyg are both positive, an increase in p; could

YY
reflect either a low harvest {y small) or large demand for x (6 large). B firms
will not know why Py shifted; and, hence, their predictions of P, will reflect

a weighted averaging of 0 and v.

B. Implications of Improved Information

In this model, the A firm has asymmetric information about 8 (we only assume

the B firms do not know vy so that 0 will not be revealed through price
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information}. One way to modgl the effect of improved information is to ask what
happens as oy, diminishes (all else the same).

Differentiating (12) with respect to Uéa [using the definitions in equa-
tion (18)]:

do °1
(20) = (e, - d e, ).
da&a %11 2 1

-

Since e; > 0, but e, 2 0, the sign of (20) is ambiguous. If we make the

S e R

reasonable assumption that ¢ < 1 (an increase in p; over its average value

&

causes B firms' expectations about p, to rise less than in proportion), after
some tedious derivations it can be shown that d@/dcee > 0. By differentiating
equation (14), we know that the reaction of B firms to a change in A or x varies

with information (uncertainty):

a5 ao ncyBy
(21) T T > 0.
%ap %0 (cB -~ nl¢ - 1] 81)2

That is, a reduction in information (an increase in 068) raises 8, causing
B firms to be less accommodating.

To determine how information affects the average values of A, B, and x, we
start be taking expectations {indicated by a '-'') in equation (13),

nﬁz“ al"'BlQ" [81"‘82);’(" Blg
+n[61+85)_ 1 2

(22.1} B =

i
N
t
3
=]
i
~3
i

“p
Taking expectations on both sides of (8.3) and substituting for B from (21.1):

we obtain
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(22.2) N Tl Il v/ Dl Aty LA
x = {0 = by ¥ Lghe
0 273
Using (22.2), we can rewrite (22.1) as
(2203) F = zl - 2324 - (ZZ + ZSZS) K = 26 - Z7Ie

-

Next, taking expectations on both sides of (8.2) and substituting for _3. and ;
from (22.2) and (22.3), we find that:

log - o + 8Q) - 8,2, - [28) + 8;(2 + §) + ¢, ] 7, Zg.

(23) K= [(BZ+ 8T T B8 v 1 - B, v (B, * B{UL + ) T 61 2, ~ 7

i

where Ig and Zg are negative constants which depend on ¢ since ¢ does [see (14)].

Differentiating,
d& -dé§ 1 -
(24) = ~—=— |B,Z, + A(B, + B, + B,Z.}|.
Hcree Hcee Zg 174 1 2 175

All the variables in the brackets are positive except 24. As a result, the sign
of (24) is ambiguous: dK/daae -Z— 0. As B firms face less uncertainty (g4,
falls}, they become more accommodating (8 falls), but A may rise or fall,
Further, from (22.2) and (22.3), x moves with A and B moves in the opposite
direction. Thus, a decrease in Ugg May cause A and x to fali and B to rise, or
A and X to rise and B to fall.

Moreover,
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dp;  gx ™ | 2Bycp + By(2cy + nBy)

(z5.1) Tgg = gq 1 ZBy[cy + By + BIT+ 1R,
(25.2) dﬁz -d& ZBOCB - SlBZn

= B
daea dcée 2 ZBOLCB + nLBl ¥ szj ¥ nBlﬁz

and
dp, BTy
(26) Xo.g 82 4 .
: Hae 0 Tag 5

That is, as 0y, rises, p; moves with A, p, moves in the opposite direction,
and p, may move in the same or opposite direction.

Consumer surplus in each market is

(27) s; = By} i=x,1, 2.

Obviously, dsi/ds88 moves in the opposite direction of dpi/dcee. Since farmers
sell their entire harvest at price P1» their incomes move in the same direction
as py-

Similarly, by differentiating, we can show that FA changes in the same
and ?B move in the opposite direction as A. Table 1 summarizes who wins and
who loses as information improves.

The table clearly shows that, regardless of whether A rises or falls, as B
firms' information improves, there are both winners and losers. For example,
when the farmers gain, the B firms lose and vice versa.

The results suggest that more information, under certain circumstances,

may harm the B firms. One possible scenario is that, as B firms' information
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Table 1. The Change in Varioti Welfare and Other Measures as B Firms'
Information Improves Relative to the A firm's {ogg falls)

If X falls If A rises
§ falls falls
B ‘ rises falls
X falis rises
'51 falls rises
'52 ? ?
P, rises | falls
Sy rises falls
52 ? 9
Sy falls rises
Farmers' Income falls rises
“T?A falls rises
i rises falls
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improves, A increases its allocation to the second-period market, and B firms
accommodate by lowering their‘output with a resulting decrease in their market
share. Since the per unit profit (p, - plj falls with improved informa-
tion and B's cutput is lower, B becomes worse off. A contrasting scenario is
that A reduces its allocation to the second-period market and the B firms in-
crease their sales in that market. Here, the B firms 'free ride' on the
dominant firms' ability to increase P, by unloading some of the stored crop
in the x market.

Thus, depending on the measure used, an increase in B firms information
(reduction in their uncertainty) can raise or lower welfare. For example, the
sum of consumer surplus in the three output markets can rise or fall (even if

one assumes A must rise as information improves).
III. Conclusion

For the model presented here, an increase in information known to the
competitive fringe firms can increase or decrease the distortions in various
agricultural markets. This ambiguous result should not be surprising. It
simply reflects the general principle that, in moving from one second-best
world to another, there is no assurance that societal welfare is enhanced.
What at first may seem a paradox--improved information may be harmful--is a
general result that should be expected.

Whether increasing information proves of value depends upon the relation-
ship between prices in harvest and postharvest markets. It can be shown that
many of the ambiguous comparative statics results depend on the parameter ¢
which can be determined through a simple linear regression. A number of other
potential implications of the model formulation require further investigation.

In this sense, the results presented here are only preliminary.
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Under certain circumstances, it can be shown that it is in the dominant
firm's interests to reveal iﬁ%brmation to the competitive fringe B firms.
Further research 1s necessary to examine the implications of this possibility.
In future research, we propose to identify precisely parameter regimes for
which improved information is beneficial or harmful to dominant type A firms,
competitive fringe type B firms, consumers, farmers, and to society as a whole,
The identification of these parameter regimes will allow us to determiné under
what conditions the collection and reporting by the government of better in-
formation will improve intertemporal allocations and reduce monopoly distor-
tions. Isolating the conditions for revealing”infarmation is particularly
valuable and could, of course, lead to improving the function of agricultural
markets.

Finally, it is our expectation that the model structure presented here has
mich to offer in explaining the evolution of thin cash markets that have
arisen for many agricultural commodities (Raikes). The distortions that arise
in this model formulation from monopoly power and asymmetric information under
certain conditions provide incentives for farmers to form cooperatives and for
dominant firms and competitive fringe firms to engage in vertical integration
(cf. Arrow and Carlton} and forward contracting. Attempts to gain information
or to offset the information advantage or monopoly power of others through
vertical integration, forward contracting, or the formation of cooperatives
can (and has) resulted in thin cash markets (Garoyan and Armbruster). In
tuture research we hope to isolate the relationship between the basic model
structure proposed here, the role of information, and their collective impli-
cations for the thin spot markets that have arisen in many agricultural

-

comrodity systems.
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Footnotes
“

#Giannini Foundation Paper No. 675 (reprint identification only).

Jeffrey M. Perloff is an Associate Professor of Agricultural and Resource Eco-
nomics and Gordon C. Rausser is a Professor and Chairman of Agricultural and
Resource Economics, Department of Agricultural and Resource Economics, Uni-~
versity of California, Berkeley.

‘Iﬁirshleifer cong}uded that there is an overinvestment in information
collection in a market in which production is iﬁmufable {information cannot
lead to a more efficient}allécation of resources) and the private information
held by a single agent has negligible impacts on prices. In his model, infor-
mation cannot lead to a more efficient allocation of resources; rather, the
impact is purely redistributive whereby the gains to one informed agent are
made at the expense of others.

ZGrossman and Stiglitz have argued that, in a market in which informa-
tion acquisition is competitive, the market price must reveal just enough of
the costly information so that the market participants are indifferent between
incurring the cost of becoming informed or remaining uninformed and simply -
using market prices to guide their decisions.

BAn alternative view has been expressed by Caves who argues that 'there
appear to be scale economies in coordination and risk bearing that are due to
the characteristics of information as an input. Information is a fixed cost
which can be spread over varying amounts of transactions, and information

about trading locations is subject to increasing returns in the trading

possibilities that it reveals.,"

R id
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4A.farmer who stores his «rop until period 2 is called a speculator and

is considered to have sold his crop to himself at the going market price, Py-

SWe assume the processor stores it untél the second periocd where it is
converted into the processed form at no cost. It would make little qualita-
tive difference to the analysis if it were also sold in the first period or if
there was a costly Leontief conversion process.

GIE firm A can only estimate 6 better than B firms, the qualitative
story we tell below holds. We assume that firm A knows 6 with certainty to
simplify the algebra. Given firm A knows @, it can infer vy from observing
Py and B. |

"We assume that it does not pay firm A to destroy part of A + x in order
to drive up P and P,

8Since B is a function of Py and P; is a function of A + x, B shifts
equally given a change in either A or x. Heuristically, until period 2,
whether firm A plans to use its purchases in the fresh of processed markets is
irrelevant; its further purchases for either reason increases 1Y all else
the same.

ng., Newbery and Stiglitz on additive error terms.

lOWe are making use of a consistent conjectures assumption (analogous to
Breshnahan) that about the equilibrium the slope of the B firms' reaction

function equals the actual change. This assumption is used to obtain the

expression to the right of the second equality sipn.



RN A

SRR O EHRE

-20~

e
References -

Arrow, Kenneth J. ‘'Vertical Integration and Communication.'' Bell Journal of
Economics 6(Spring 1975):173-183. '

Breshnahan, T, F. "Duopoly Models with Consistent Conjectures." American Eco-
nomic Review 71(December 1981}:934-945,

Business Week. "The Rice Industry Splits Over a Futures Market. 13 Feb.
1978, pp. 88-90.

-

Carlton, B. '"Vertical Integration in Competitive Markets Under Uncertainty."
Journal of Industrial Economics 27(1979):189-209.

Caves, R. E. '"Organization, Scale, and Performance of the Grain Trade."
Food Research Institute Studies XVI(1977-78):107-123.

Garoyan, L. and W. Armbruster. "Thin Markets in the Fruit and Vegetable Indus-
try." Pricing Problems in the Food Industry (with Emphasis on Thin Mar~-
kets}, ed. Marvin L. Hayenga, Studies of the Organization and Control of
the U. S. Food System, N. C. Project 117, Monograph No. 7, Washington,

b. C., Feb. 197G.

Gilmore, Richard. A Poor Harvest. New York: Longmans, 1982,

Grossman, S. J. ‘The Existence of Futures Markets, Noisy Rational Expecta-
tions, and Informational Externalities.'' Review of Economic Studies
44(1977):431-449,

Grossman, S. J., and J. E. Stiglitz. "Information and Competitive Price
Systems.' American Economic Review, Papers and Proceedings 66{May
1976):246-2535. -

Hirshleifer, J. 'The Private and Social Value of Information and Reward to
Inventive Activity.'' American Economic Review 61(Sept. 1971):561-574.

Newbery, D. M. G., and .J. E. Stiglitz. "The Choice of Techniques and the
Cptimality of Market Equilibrium with Rational Expectations.” Journal of
Political Economy 90(April 1982):223-245.

Radner, Roy. '"Competitive Equilibrium Under Uncertainty.' Econometrica
36(Jan, 1968):31-58.

Raikes, Ronald. "Thin Markets: Some Causes, Consequences, and Remedies.”
Pricing Problems in the Food Industry (with Emphasis on Thin Mark=ats),
ed. Marvin L. Hayenga, Studles of the Organization and Contro. of tne
U. S. Food System, N. C. Project 11/, Monograpn No. 7, Washington, D. C.,
Feb. 1979, -




