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1. Introduction

The question of when information has social value, in the sense that it
allows everybody to be made better off, has received considerable attention in
recent years. It is widely recognized that if the information is about
productive opportunities then this can be socially valuable. In contrast,
Hirshleifer (1971) has argued that in exchange economies improved information
about the returns to assets is not socially valuable. He was able to give a
simple example where improved public information actually makes everybody

worse off than with no information because of a reduction in risk sharing
oppertunities: if people know the realization of a random variable, it is not
possible to share the risks associated with the variable. A number of
subsequent authors have found similar results (see, e.g., Fama and Laffer
(1971), Marshall (1974), Ng (1975) and Wilson (1975)). However, Marshall
(1974), Ng (1975) and Jaffe (1975) gave examples of exchange economies where
the opposite is true: improved public Information does have social value. In
a recent paper, Hakansson, Kunkel and Ohlson (1982) have reconciled these
results by showing that sufficient conditions for better public information
not to have social value are that risk-sharing possibilities are equivalent to
those that can be attained with complete markets and investors have
homogenecus beliefs. If either of these conditions is not satisfied, as in
the Marshall, Ng and Jaffe examples, better public information may lead to a
Pareto improvement.

For the case of asymmetric information, Hirshleifer considered a model
where the number of people who are informed is determined exogenously and the
uninformed do not deduce the information conveyed by prices. In this context,
he argued that any gain by the informed must be at the expense of the

uninformed so that the market allocation is Pareto noncomparable to the no-



information case. It can be further argued that if government intervention is
possible the private acquisition of costly information is Pareto

inefficient, This is because, if no information is gathered, the uninformed
can compensate the informed and the resources previously expended on gathering
information can be used to make everybody better off. The Pareto optimal
allocation is thus where nobody is informed.

The purpose of this paper is to reconsider the social value of asymmetric
informabion in exchange sconomies, using Crossman and Stiglita's (1980) naisy

rational expectations model. In this the number of people who are informed in

equilibrium is such that everybody is indifferent between either expending
resources and becoming fully informed or observing prices and deducing the
information imperfectly. It is shown below that, similarly to Hirshleifer's
original example, everybody can be strictly worse off with improved public
information because of a reduction in risk sharing opportunities. However,
Hirshleifer's results concerning the asymmetric information case do not hold
in this model. Rather than being Pareto noncompa;able, it is shown that, for
certain parameter values, equilibria where some people are informed and some
are uninformed are Pareto worse than the no-information case and the greater
the proportion who are informed the Pareto worse is the equilibrium, The
reason for this is similar to the public information results: the more people
that are informed the more information prices convey and the less risk sharing
there is. Diamond (1985) has obtained related results in the context of the
optimal release of information by firms using a variant of the Dlamond and
Verrecchia (1981) model.

The main result of the paper is to show that the no-information

equilibrium may not be Pareto optimal. If the government can tax the



grant, examples can be constructed where everybody can be made better off in
the equilibrium where some people are informed than in the equilibrium where
nobody is informed. The reason for this is that in the no-information
equilibrium there is still a risk due to the random supply of the risky
asset: in some circumstances taxing information gathering and distributing
the proceeds allows this risk to be shared. Thus information can be socially

valuable even when improved public information cannot make everybody better

0ff In considerdng e secial valug of nformasion, ih 15 Sherefors not

possible to restrict attention to differing states of public information.

The paper proceeds as follows: Section 2 describes the model and Section
3 considers equilibrium. Section 4 compares equilibria with different costs
of information., In Section 5 the effect of taxing information acquisition is

investigated. Finally, Section 6 contains concluding remarks.

2. The Model

The model used is a variant of that of Grossman and Stiglitz (1980).
There is one period with two points in time: & =0, 1. There are two assets,
which are traded in competitive markets at t = 0: one safe, yielding R at t =
1, and the other risky, with a return u at t = 1 where

u=28+cz (1)

and 9 and £ are independent jointly distributed normal variables with mean and

variance (Es8, ci) and (0, cf) respectively (with cg, Ui > 0). Hence u has

. 2
mean and variance (E8, cu) where



Traders who consume at ¢ = 1 have identical exponential utility
functions:

V(w1i) = - exp[-a W,.] (3)

1

where a is the degree of absolute risk aversion and W, is wealth at £ = 1.

The i®P trader is endowed at t = 0 with stocks of the two types of assets: he

originally has ﬁi of the riskless asset and Ei of the risky asset. The

average endowment of the group who consume at t = 1 is X. At t = 0 they buy

Mi of the sapelassek and Hi of the risky assab. The ppias of the eafs anast

is normalized at unity and the price of the risky asset is P. The ith

person's budget constraint is therefore
Wy, = M. + PX, = M. + PX, (4)
where Wy; is initial wealth. At t = 1 the person's wealth is then

w1i = RMi + uxi (5)

A crucial feature of the Grossman Stiglitz model is that the aggregate
per capita supply of the risky asset, x, 1is Stochastic. This is often
justified on the grounds that there is a group of traders who are forced to
sell their assets at t = 0 for liquidity (life cycle) reasons. This group is
not usually explicitly modelled. However, given that the analysis below is
normative this is necessary here.

The liquidity traders consume at t = 0. For simplicity they are taken to
be risk neutral. The results are similar with risk aversion. In either case

the effects of changes in informational efficiency can bte to either increase
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where ﬁi is as before and ¢ is a random endowment of the risky asset which is

normally distributed with mean Ef and variance ci.

The ratio of the number of liquidity traders to the number in the group

that consumes at t = 1, which is normalized at unity, is y. Hence

£k +X. (7)

An important feature of the Grossman Stiglitz model is that the

endowments of the traders who consume at t = 1, Xi’ are uncorrelated with x.

This is achieved here by assuming that ii and X are nonstochastic. Thus x is

normally distributed with
Ex = yE& + X : o = ¥v5¢° . (8)

A special case of some interest is where Xi = ﬁi = 0 so that only those
who consume at t = O are endowed with the assets. All the results below apply
to this overlapping generations version of the model.

There is a continuum of people who consume a; t = 1 and a continuum of
iiquidity traders so they are all price-takers.

The sequence of events is as follows. Values of X and 8 are realized;
people who have paid ¢ observe &; the safe and risky assets are traded and
finally the returns to the assets are received and consumed. Utilities are

evaluated taking expectations over both x and &.

3. Eguilibrium

A proportion A of the group that consumes at £t = 1 becomes informed at
cost c; they observe 8. The uninformed just observe P. Now the constant
absolute risk aversion assumption implies that individuals' demands will

depend only on their information and not on their endowment. Thus equilibrium



M+ (1= 0K =1, (9)

where X; and X; are the demands of the informed and uninformed respectively.
[t follows from the budget constraint (4) and the moment generating

function for the normal distribution that

. —a(RH. + RPX. - o « ) _a 2.2
E(V,(W,,)[e, x) = exp| a(RM; + BPX, - ¢ + (0 - RP)K; - 3 oExI)] . (10)

Choosing X; to maximize this gives

o lf (1)

2
as

[4

XI =

Substituting this into (9) and rearranging

ao
e, U=

2
- - acEKU] . (12)

In a rational expectations equilibrium the uninformed will effectively
know the parameters i, a and the means and variances of 8, e and x. They also
know their own demand Xy and R; what they don't kriow is 8 or x., Thus
observing P is equivalent to observing |

ag

_ _£ _
W, = 8 - A {x - Ex) {13)

and they should therefore condition their demands on W

What Grossman and Stiglitz are able to show is that the ratio of the

utility of the informed EV;(W,;) to that of the uninformed EV,{(W,;) is given

oy
BV Wy

TN = eaCB(X)% (14)
A VAR



Var(ulw,) = o - ogn(l) , (16)
2
%
) = =t (1)
A
aedu
2 g 2
Var AN AZ 5 (18)

n(0) =0 ; 0sa(rx) <1, (19)
azou

. g 2 nix) >0 for 0 ¢ A £ 1

n'(a) =2 3 “x Var w {= 0 for x = 0 ' (20)
A A

0<8(x) <1, (21)

) _ 8(x) 2 >0 for 0 ¢ A <1
') = gy % "2 L0 for a2 0 (22)

X

There are then three types of equilibrium.

(1)

1
2% 3(0)% > 1

In this case even if everybody is uninformed EV , < EVyy (since utility

is negative) and so it does not pay for anybody to become informed.

(ii)

1
22 ()% - 1

In this equilibrium there are hoth informed and uninformed people whose

utilities are the same. It follows from {22) that the equilibria of this type

are stable. If x = ° - s, where \° is an equilibrium value of x, then



until eacs(ke)% = 1. Similarly if A = A% + 6A. The number of pecple who
demand information and become informed adjusts until in equilibrium people are
indifferent between paying c and observing 6 directly or observing P and

hence Wy and deducing & imperfectly.

(1i1) €%t ¢

In this case it pays for everybody to become informed.

A measure of the amount of information conveyed by the price, or in other

words the informational efficiency of the price system, is given by the
squared correlation coefficient between P and 8 which is equal to n(i). It
follows from (20) that the greater the proportion of the population that are
informed, the more informative are prices, or the more efficient in an
informational sense, is the market for the risky asset.

The type {ii} equilibrium condition eacs(l)% = 1 implies that

dx .
Je ¢ O | (23)
so the lower the cost of information the more who are informed.

Together (20} and (23) imply that as the cost of information is increased
the informational efficiency of the market is reduced. In the welfare
analysis below, economies with different costs of information and hence

different degrees of informational efficiency will be compared.

4. Comparing equilibria with different costs of information

The two extreme cases of informational efficiency in the model are the

equilibrium where nobody is informed and the equilibrium where everybody is



Proposition

(a) For every person who consumes at t = 1, irrespective of their
endowments Hi and Ri’ utility in the equilibrium where everybody is
uninformed, EVUi 120" ig greater than utility in the equilibrium where

everybody is informed at zero cost, EVIi \21,020°

(b) For the liquidity traders utility in the former equilibrium may be

above or below that in the latter depending on whether

2

UX (
EAEX + =, 0. (24)

Proof
{a) The first part is demonstrated by evaluating the two levels of
utility of those who consume at t = 1 and comparing them.

EV1i|az1,e20

Putting ¢ = 0 and substituting (11) inte (10} it follows that the

expected utility of the informed in this case is given by

- - (8 - &P)>
E[VI(W¢1)|9’ X]'c=0 = -exp[—a[RMi + RPX, + ==t Y] (25)
2ao
£
When X = ! equilibrium requires X; = x so that using (11)
2
RP = 8§ - acax . (26)
Hence
- 5 2.\7 a 2.2
E(v, (W,,)]e, X)|l=1,c=0 = -exp[-a[RMi + (8 - actx)X, + 3 oTx ). 27

I



Taking expectations over 9 gives

. v a 272 2= . a 22
E(VI(wqi)lx]}l:1’czo = ~exp[-a(RM, + X.E6 - 3 0¥y - actal, + 3 6%x%)] . (28)
EvUi A=0
Similarly to (10) it can be shown that when A = 0 and the uninformed
people's prior on u has mean and variance (Eg, ci) then
v 7 2,2
E(V (W, )8, x)|,_~ = -exp[-a(RM, + RPX. + (Es - RP)X_ - 2 o5%%)] . (29)
IRULE [P L 17 !
Choosing Xy to maximize this
_ {(Es - RP)
By = 75— . (30)
ag
u
Substituting back into (29) gives
= - (E8 - RP)®
E(V, (W, )18, x]‘k=0 - -exp[-a[RMi + RPX, + ~—-;~—§———]] . (31)
aos
i
In the equilibrium with 1 = O, XU = % so that
2
RP = E8 - ac % . (32)
u
Hence
v = 2.2
E(VU(w1i)|X)|x=o = -exp[-a[RMi + (Eg - aoix)xi + % o x )] . (33)
. 2 2 2 .
Using the fact that A it can be shouwn
22
a Ge - 2
E(vu(wunx]iho = E[VI(NH)|x)‘l=7,c:0exp[— - (x - X)) . (34)

Now since exp[-aza?(x - f:)2/2] < 1, ¥ is normally distributed and utilitv is



> EV

BVhifx=0 7 FV1ifaet, 00 (35)

which gives the first part of the proposition.

(b) The second part follows similarly. Using (1), (6) and (7) with (26)

and (32)
K
M o. L 2 X
EL(Wy; My .o = ¥, + 7 (E9ER - ac®[EEx + - ) (36)
- 2 °§
r:zL(wOi)h=1 = M, + z(E6Es - acl[FeEx + T” : (37)
Hence 2
2 9%
EL(WOi)|A:O - EL(wOi)h=1 z - aae(EzEx + T—) (38)

which gives the condition in (2U4), Hence the proposition is demonstrated.

The result in part (a) arises because information is revealed before
trade and investors are unable to insure against the distributive risk due to
fluctuations in 8 and hence in the value of their endowments. However, when
information is not revealed they are effectively insured against this risk.
This is similar to Hirshleifer's original example. The feature of the model
which underlies this result is the fact that there is no trading before 9
becomes known. If there were then the information would have no effect: this
initial round of trading would allow investors to share the risk of
fluctuations in 8. The strict inequality in the proposition is a result of
the initial allocation not being a Pareto optimal risk sharing arrangement:

otherwise it is well known there will be no trade and hence no change in
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An important difference between public information and asymmetric
information is that in the latter case there cannot be a pre-signal round of
trading if equilibrium is to exist, This is because traders could deduce x
from the price in the initial pre-signal market and 6 from the price in the
post-signal market. The Grossman Stiglitz argument for nonexistence when
there is costly information, would then hold: if prices reveal information
fully nobody will pay anything to discover it; however, if nobody observes it,

then there is an incentive for somebody to discover it. Hence, the only case

that can be considered with asymmetric information is the one used here where

there is no pre-signal trading.

In the second part of the proposition the first term of the condition
(24), E2Ex, arises because the expected price of the risky asset when A = 1 is
higher than when % = 0 (from (26) and (32}). When the liquidity traders have
a positive (negative) expected endowment this effect tends to make them better
(worse) off than with no information (assuming Ex > 0). The second
term, Gi/y, arises pecause of the effect of inforpation on the covariance of
liquidity traders' endowments and prices. High values of & correspond to high
values of ¥ and low P. Thus the liquidity traders' endowments and prices have
a negative covariance. With full information, it follows from (26) and (32)
that this covariance is smaller in absolute value than with no information and
hence their expected wealth is higher. Taking these two effects together
implies that if average endowments are sufficiently low the ligquidity traders
are worse off with superior information, otherwise they are bhetter off.

It can be seen from (20) and (23) that having more private information
collected is similar to improving public information, since this makes prices

better signals. It is therefore natural to suppose that inereasing the



proportion of the population that is informed could make everybody that

consumes at t = 1 worse off, This in fact turns out to always be the case,

Proposgition 2

(a) An increase in the cost of information and hence a reduction in the
equilibrium proportion of people who are informed and the informational
efficiency of the market, always leads to an improvement in the welfare of

those who consume at t = 1. Moreover, their utility is maximized in the

equilibriun where nopody is informed and prices convey no information,

(b) For the liquidity traders, utility may rise or fall as the

informational efficiency of the market increases.

Proof

{a) Since along the equilibrium path as ¢ is altered, it is an identity
that informed and uninformed agents have the same utility levels, they are
equally sensitive to the cost of information. Thus to demonstrate the first

part of the proposition, it is sufficient to show that dEV i/dx < 0 for

U

all Mi and Ki.
The uninformed observe P and hence Wy . Their prior on u thus has mean

and variance (E(u|wk), Var (UIWX)) where the latter is given by (16) and

E(u{wk) = BB + (W, - E8)n(}) . (39)

It can be shown in the usual way that

E(u|w\) - RP

XU Y Uar(u]wx) (40)

and >
(E(ulw\) - RP)™ .

=fTyr fTT DO I R A o Tvtr
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between P and Wy Using (9), (11), (13) and (40) it follows that

AW, + (1 - 2)8 E{ujw, ) - a0 Ex
A A €

RP = N+ (1 - 18 . (42)

Substituting for RP in (41), taking expectations over W, and rearranging

it can be shown (see Appendix)

[ au060u )- 3
EV ., = -{1 +
Ui 2222
: [l+ UB]aaaoMo
I
(43)

(X, - £x)°

exp[—a(Rﬁi + iiEe + % oi[ 3 - - Y?)]] .

I
1T + a20502 = [1 - (1 - l) (1 - 8n)]

Cf
E

Differentiating with respect to A

dEV. . aucﬁou
Ji - BV {( X
da Ui 2.2222. 2 2 46l
[k + (1 - X)B] [a"a N A T, ] +aao Oy

.2
[1 -8+ (1 - 4)8" %9 )
A+ (1 - )8 2222 22
aadg g g + Ao
£ XU 8
2 z 2
2 (o /o° ) 201 = A1 - 8n) + {1 - k) (B'n + Br') (X, - Ex)
a_ 2.9
+2—Gu 33 3 > > TE }}\O(LM)
[1+a ooy + (a5/e) 1 - (1 - A (1 - 3mj)

This negative sign results from (19) - (22) and the fact that utility is



EVUiIl:O > E\an|l=1 for alle 20 . (45)

Combining this with the fact that EVy, has its maximum at » = 0 gives part (a)
of the proposition.

(b) It follows from (6) and (42) that

2
= 1 ace 1 Ui
BL; = M+ g {BOBR - st (EaBx + [0+ (5 - 1)Bn];-]} . (46)
Differentiating with respect £o X
2 2
dEL, ac“[1 -8+ (1 - A)8'] g
ﬂaxi = % { 2 5 [EEEX + [1 + (% - I)Bn]*zl
{k+(1 -7\)8] i
22 26222 244
acecx : ' a oeoxcuoe - A ceaE )} 47)
Toy[a e (1 - 3)8] (- 8% - ot [k20202 + a204a202]2 . !
B¢ e XU
For A = 0, 05 - 0.1, 03 = 0.9, ci =1,a=1,y=1,Ee =1, %=1, Ex = 2 and
R = 1 then dEL_/d) = 18. However, if EX = 0, Ex = 1 and ci = 0.5 but
otherwise everything is the same then dELi/dk = -4.5, Hence part (b) is

demonstrated.

The first part of the proposition shows that Hirshleifer's result that
improved public information can make everybody worse off because of increased
distributive risk carries over directly to the asymmetric information case.
When the cost of information is lower, so that more agents purchase

information, prices are better sipnals and there are less risk sharine
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equilibrium the informed must have the same utility as the uninformed and
hence they are also worse off. Similarly to Proposition 1(b), the liquidity
group may be better or worse off depending on whether or not the liquidity
traders' average endowments are sufficiently low. If they are sufficiently

low the equilibria are Pareto ranked: the lower the cost of information

acquisition the greater the informational efficiency of the market and the

worse off everybody is.

dn important assumption for proving part (a) of the proposition is

that Xi is independent of x and hence N, . In the case where they are

correlated it is not possible to always show that dEVUi/dk < 0.

Diamond (1985) has used a similar model to investigate the optimal
release of information by firms, by interpreting the risky asset as being
shares in a firm. His results provide an interesting contrast to those
obtained here. He develops a noisy rational expectations equilibrium of the
type considered by Diamond and Verrecchia (1981). The assumptions concerning
information acquisition are similar to those of Grossman and Stiglitz
(1980). One important difference between his model and the one here is that
he does not include a group of liquidity traders with random endowments.
Instead he assumes all traders have stochastic endowments of the risky asset
which are independent and identically distributed. In order to assure each
individual's endowment is uncorrelated with the aggregate per capita endowment
ne considers the case where the number of traders tends to infinity. He does
not consider the case where the number of traders is actually infinite since
then the aggregate per capita endowment is no longer stochastic. This would

allow the uninformed to deduce the information of the informed from the price
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Diamond shows that in situations where without any information release by
the firm, the proportion of informed would be positive, the optimal policy is
to release information with the maximum precision (i.e., the inverse of
variance) such that nobody finds it worthwhile to privately gather
information. The savings in resources because people no longer collect

information and also an improvement in risk sharing due to the greater
homogeneity of information make everybody better off. The firm should not

release any information with lower precision than this level because as above

the improved puplic Information would destroy risk sharing opportunities and

make everybody worse off. By the same reasoning if A = 0 when no announcement
is made, then the optimal policy is not to release any information.

These results are similar to those obtained above for the group thaﬁ
consumes at t = 1: they are always made worse off by an increase in
informational efficiency. This is not true for the liquidity traders
however. Because of the change in expected price of the asset and the
correlation between their endowments and price they can be better off with
improved informational efficiency. The precise way in which the randomness of
the per capita endowment of the risky asset is introduced into the model is
thus important in determining whether everybody is always made worse off by

superior information.

5. Taxing information gathering

The comparison of equilibria in the previous section demonstrates that if
the government can impose a tax on information gathering then even if they

discard the revenue it will be possible to make everybody who consumes at
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It would seem that there is a possibility the government can use the tax to
make everybody better off than in the no-information equilibrium. This in

fact turns out to be the case for some configurations of parameters.

Proposition 3

A tax that leads to no information collection may be Pareto suboptimal.

Proof

With a tax ¢ on informabion the type (i) equilibrium condition changes

? Aloth 1y (48)
Rearranging gives
t = - %E log 8 - ¢ . (49)
Hence
$o-EE Lo

from (22). Thus by choosing a particular level of t the government can
determine a particular equilibrium level of i.

The analysis is the same as in Section Y4 except it is now possible for
the government to use the revenue from the tax to give a lump sum subsidy of
At to everybody who consumes at t = 1. The expected utility of the uninformed

then becomes

£

BV

exp[-axt]EVUi (51)

where EVy; is given by (43). Here

o
dEVUi

dx

dEV

Ui
dx )

" dt ]
z -EVUi a{t + A dx) + exp{-art]



t Z
dEvV... g
Ji t 1 8
Ty 320 ° -EUUi {5 log[i + —5) - ac
e
(53)
2 -
22 0 | ci (X. - Ex)2
~-ag — +
u a 1+ 32 2,2 {1 + a20202 2
u%x
Evaluating (47) at x = 0
dEL, 2

dll ﬁ [a i + x) (4]

It is clear that these cannot be signed in general. To see that they can

be positive for everybody consider the case where 05 = 0.1, og = 0.9,

ci = 0.0001, a = 10, y = 1, E¢ = 0.001, ii = X = 20.000, Ex = 20.001, R = 1

_ £ - (o t
and ¢ = 0. Here dEVUi/dl 120 = ( EVui) 1.06 > 0 and dELi/dA 320

Hence everybody is better off when some traders are informed and the

= 0.91 > 0.

proposition is demonstrated.

Hirshleifer has argued that in exchange economies the private acquisition
of costly information is undesirable since it simply leads to a reallocation
of consumption but uses up costly resources: by an appropriate reallocation
it would be possible to make everybody better off in the case where no private
information is gathered, than in any state in which it is. Proposition 3
shows that this result does not hold in the Grossman Stiglitz model. Taxing
the informed group and reallocating to the uninformed allows improved sharing

of the risks due to variations in x and everybody including the liquidity
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Although in the equilibrium with no information, transactors are
effectively insured against variations in 6, they are not insured against
variations in x since P still depends on x. Consider the example in the

proposition where ii = X. It can be shown using (33) that

E(V, (W = -exp[-a(RM, + Bo¥ - 2 8 + 2 o°(x - D)F)] . (55)

o

11)|x]|x=o

Using (6) and (32)

| N POV _2
E[L(wm)lx] A:O'I YEB aXcU)(x I ao k-0, 66

It can be seen from (55) and (56) that those who consume at t = 1 have utility
which inereases with (x - i)z while for the liquidity traders the reverse is
true. There is therefore scope for sharing the risk associated with x. It is
demonstrated below that the effect of taxing information gathering and using
the proceeds to finance a uniform lump sum grant can be to allow such risk-
sharing.

To see this consider the effect on the expected return (given x) of an

uninformed person's portfolic when A is increased from zero. It can be shown

2
dE{(uX,. + BM_)|x] o
U L .1 L A B - T e -3
da 10 - 02[a aaz(x Ex)(x ) + aGuX(2X K)] . (57)
-4

£

In the example in the proposition, x iz almost certain to lie in the

range x = X = 20.000 to x = 20.002. For these values (57) is dominated by
acix(2x - X) (for x = 20.000; 20.002, acix(2x - T) = 4000.0; 4000.8 whereas

1/a - (x - Ex){x - E)/aci = 3.100; 0.098 respectively). Hence the greater x



earn mean that they are prepared to pay a tax on information which is used to
finance a grant of [log(1! + ci/ai)]/Ea to the uninformed. In the example, the

uninformed are therefore better off for low x near X = 20.000 and worse off

for higher x. Thus the effect of having a tax where X > 0 can be to smooth

their consumption across x states.

For the liquidity traders it can be shown

dE[L(WOi)Ix] - 03 2. (x - Ex)
—_— = (x - X) Al A - T/ a
e A0

€ £

For the relevant range in the example the aoix term dominates (for x = 20.000;
20.002, aaix = 200,00; 200.02 whereas (x - Ex)/aai = -1.00; 1.00
respectively). Hence the higher x the greater the gain for the liquidity
traders. This is the opposite of the effect on the informed traders. Thus
overall, setting the tax so that » > 0 results in improved risk sharing
between the uninformed traders and the liquidity traders.

The reason improved public information about'B can make everybody worse
off is the absence of possibilities to insure against variations in 8. 1In
contrast, the reason asymmetric information about 8 can make everybody better
off is the absence of possibilities to insure against variations in x. If
markets existed which allowed this, then the asymmetric information about 8
would have no value.

Even though in the model used, improved public information does not have
social value, it is in fact possible for everybody to be better off with
allocations associated with asymmetric information. In considering the social

value of information, it is therefore important to consider the allocations
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6. Concluding remarks

In contrast to the question of the existence of equilibrium in rational
expectations models, there has been relatively little work on the welfare
properties of rational expectations equilibria (for exceptions see Grossman
(1981) and Laffont (1985)). Although the analysis above is concerned with a
special example, it has implications for more general models. In rational

expectations models, prices reveal information and similarly to Hirshieifer

(1971) the more information that is publicly revealed the worse off everybody

can be. However, the results of this paper indicate it is not the case that

equilibria where no information IS publicly revealed are necessarily Pareto

optimal. In noisy rational expectations models it may be better to have
prices which reveal some information about payoff relevant random variables
(here 8), if this is associated with some mechanism such as the taxation of
information gathering which permits risk sharing across non-payoff relevant
random variables (here x).

Finally it should be pointed out that the welfare comparisons above are
very sensitive to the type of ex-ante insuranee markets which are available,
In particular, information makes prices more variable ex-post., Hence ex-ante
markets which allow people to trade claims contingent on the realization of

ex-post prices could serve a valuable insurance role.
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Appendix

Derivation of Eguation (U3)

Using (41) and (42) it can be shown

E(V. (W Hw ) = -exp[-a(Rﬁ.+[Ee- EE]E. . [ A, - A) n]i.(w -Ee)
/AR D R 1 D71 DY 2 it

ac”  aVar(u|w, )

€ A
(A1)

1 X 2
W T
A 3
where D = AZ P GRS B (A2)
ag aVar(ujw, )
£ A
Taking expectations over Wy and using the linear transformation

w: =W - Ea + % (43)
where p=d (2, =) n)X, - A1 - n)Ex , (AY4)

D "as? avar(ujw, ) ' aczDZVar(u|w )

£ . A E - X

2 2
A1 - 1) 1
£ o= + - (45)
aeoiDEVar(u|wk} var w,

the integral can be eliminated and it follows that

2 2

A (Ex) g
Ko+ ——— ;—])! . {46)
1 2a D2Var(ujwk) >

:
| —
EVU(WTi) z - = exp[-a(RMi+ (E8 -

vVar wl

Cllg:]

Simplifying this expression using



2l

Var w
a A(ig- 1) : SNSRI DVar(ulw, )Var w, €] = -1 (a7)

2
au_ ag ] aVar(u|wk)

it can be shown that (46) simplifies to (43),
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