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Abstract

I study the effects of the heterogeneity of traders’ horizon in the context of
a 2-period NREE model where all traders are risk averse. Owing to inventory
effects, myopic trading behavior generates multiplicity of equilibria. In particu-
lar, two distinct patterns arise. Along the first equilibrium, short term traders
anticipate higher second period price reaction to information arrival and, owing
to risk aversion, scale back their trading intensity. This, in turn, reduces both
risk sharing and information impounding into prices enforcing a high returns’
volatility-low price informativeness equilibrium. In the second one, the opposite
happens and a low volatility-high price informativeness equilibrium arises.
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1 Introduction

This paper analyzes the effect of myopic behavior on stock market patterns. Both
empirical and theoretical considerations motivate the analysis. On the one hand,
the increasingly important role that institutional investors are playing in modern
economies, E] coupled with the alleged short termistic behavior that these traders
display, | calls for an understanding of the effects that their trading activity has on the
performance of stock markets. On the other hand, intuitive reasoning suggests that
in a realistic market where price movements are due both to information arrival and
supply shocks, the risk borne by an agent holding a positive inventory of the traded
asset should have a different effect on his behavior depending on his time preferences.
Indeed, myopic traders, faced with the need of liquidating their position in the short
run, have fewer opportunities to smooth their inventory holdings’ decisions. As a
consequence, their behavior is strongly influenced by the anticipation of price reaction
to future order flows. On the contrary, thanks to their longer horizon, long termists,
can attain a better inventory allocation. This difference, in turn, should make market
patterns dependent on the composition of the market.

I analyze these issues in a 2-period noisy, rational expectations equilibrium model
of stock-market trading where 2 classes of traders interact: a sector of short-term,
informed traders of measure g > 0, and a sector of long-term, informed traders of
measure 1 — . ]

Owing to risk aversion, (a) informed agents, besides speculating on their private
information, absorb liquidity shocks and (b) prices are influenced by both information
arrival and liquidity supply. E] The effect of point (b) above may be either to increase
or to decrease second period market depth with respect to a semi strong efficient
market. Indeed, adverse selection effects are mitigated because of speculators’ market
making activity, while owing to risk aversion, prices react to noise traders’ demand.

Depending on the trading horizon of informed speculators, the resulting effect on
trading activity changes. Long-termists, when in period 1 choose the size of their

1 See e.g. |Gompers and Metrick (1998), Sias (1996)) and [Friedman (1996). |Gompers and Metrick
(1998)), report that “[...]large institutional investors (... ) nearly doubled their share of the common-
stock market from 1980 to 1996. By December 1996, these large institutions held discretionary
control over more than half of the U.S. equity market.”

2For instance, Kahn and Winton (1998) argue that “...traditionally [Institutional Investors] were
stock pickers who tried to beat the market through trading; if a firm whose stock they held seemed
headed for trouble, these investors headed for the door (the Wall Street rule).” Also,Wermers (1998)
“Many newsmedia commentators (...) tend to believe that institutional investors focus excessively
on short-term trading strategies. ..” Finally, Tirole (2000) “...institutions shy away from sitting on
boards and mostly act as short-term players.”

3 A number of authors have analyzed dynamic rational expectations equilibrium models, see e.g.
Brown and Jennings (1989)), |(Grundy and Nichols (1989), [Vives (1995) and He and Wang (1995|).

*As in |Admati and Pfleiderer (1991) and [Subrahmanyam (1991)).



position, anticipate the volatility of the asset liquidation value using both the private
and public information available. Short-termists, on the contrary, cannot hold the
asset until the liquidation date and are, therefore, interested in forecasting second
period price reaction to the incoming order flow which, in turn, depends on their first
period behavior. As a consequence, two possible equilibria arise. If short term traders
anticipate that second period prices overreact to public information, they know that
the weight of second period public news will be high in affecting price formation.
This increases the risk of their speculative position in the first period and makes
them scale back their trades. Thus, the aggregate risk bearing capacity of the market
in the second period decreases and this makes the market thinner and second period
prices overreactive to information arrival. The opposite happens if they anticipate
second period price underreaction. Therefore, myopic behavior induces multiplicity
of equilibria.

The consequences for market performance depend on which of the two equilibria
arises. Along the high trading intensity equilibrium, given that second period prices
underreact to information arrival, short term traders speculate more intensively on
their private signal and accomodate unexpected liquidity shocks. This has two effects:
on the one hand it increases price informativeness in both periods; on the other hand it
improves risk sharing, reducing returns’ volatility. However, a higher trading intensity
also affects the severity of adverse selection effects. Numerical simulations show that
when the quality of prior information is sufficiently poor, an increase in the size of
the short term trading sector, leads to a deeper market.

Summarizing, inventory effects coupled with myopic behavior give rise to two dif-
ferent equilibrium patterns. Along the high trading intensity equilibrium, short term
traders overreact to private information, inducing a low volatility, high price infor-
mativeness equilibrium. On the contrary, along the low trading intensity equilibrium,
prices are less informative and returns more volatile. Thus, in the presence of myopic
behavior, periods of high volatility are a signal of poor price informativeness.

A number of authors have analyzed myopic behavior in financial markets. [Vives
(1995)), in a N > 2-period model, shows that controlling for patterns of information
arrival, price informativeness depends on the trading horizons of speculators. How-
ever, in his model prices are set by a risk neutral market making sector and this,
eliminating inventory effects, makes the low trading intensity equilibrium in the short
term trading model, unique. ] As a consequence the highly informative-low volatility
equilibrium disappears. [Holden and Subrahmanyam (1996)), determine the conditions
under which traders choose to acquire short-term information, deriving endogenously
myopic behavior. Dow and Rahi (1999) in a model with hedgers, concentrate on the
welfare effects of a tax on speculation. They show that for some parameter config-
urations a tax, by reducing the informativeness of prices, can enhance speculators’

5At least in the 2-period case.



profits and allow hedgers larger insurance opportunities, eventually leading to a wel-
fare improvement.

Others, have investigated the feedback effect that volatility has on short term
traders’ investment decisions. [Pagano (1989), in a OLG model, shows that anticipated
high volatility levels, make traders unwilling to enter the market, reducing risk sharing
and leading to thin markets. |Dennert (1991), shows that high volatility equilibria can
be self-fulfilling in the steady state of a OLG market with differential information.

The paper is organized as follows: in the next section I outline the model as-
sumptions, define notation and show existence and uniqueness of the equilibrium in
the case in which only long term traders are in the market. In the third section I
introduce a positive measure of myopic traders and show existence and multiplicity
of the equilibrium in this market. I then study the effects on market performance
of an increase in the size of the short term trading sector. A final appendix collects
most of the proofs.

2 The Model

Trading happens over 2 periods, and there are two types of agents: a continuum of
informed speculators (when long termists, maximizing the expected utility of their
final wealth W;o = Zle m;+ when short-termists, maximizing the expected utility
of next period profits) and noise traders. The asset payoff is normally distributed
v~ N(v,7,'). Informed speculators have CARA utility function with risk-tolerance
parameter v and receive a noisy signal of the asset liquidation value s;; = v + ¢+ in
each period, where €;; and €, are independent for all ,j,¢,k and €, ~ N(0, 7';1),
Vi. 1 will make the assumption that the strong law of large numbers holds, i.e.
fol s;¢di = v, almost surely.

In period 1 informed agents have the private signal s;; available, while in period
2 they have the vector s? = (s;1, S;2). It follows from normal theory that the statistic
Bio = (X0 7)) (02 T.,5iy) s sufficient for the sequence s? in the estimation of
v. An informed agent ¢ in period n submits a limit order X;(3;,,p"!,-) indicating
the position desired at every price p,,, contingent on the information available. Noise
traders’ demand is assumed to be normally distributed u; ~ N (0,7, 1), u; and ugiq
are independent. E] Finally, u;, v and ¢;; are independent for all ,¢. The subscript {
(s) will be used to indicate the parameters of a market populated of only informed
long term traders (only informed short term traders). I restrict attention to linear
equilibria where a centralized mechanism aggregates orders and sets the equilibrium
price that clears the market for the asset.

6The random variables {u1,us} can equivalently be interpreted as the increments in the stock
supply in the two trading periods as in [He and Wang (1995)).



2.1 The Benchmark

In this section, I derive the unique linear equilibrium of the market where only
long term traders act. The result obtained in proposition [T, can be seen either as
two-period extension of |Admati (1985)) or as a generalization of the two-period case
of [Vives (1995) model to a situation where market makers are risk averse.

Proposition 1 In the market with long term, informed speculators there exists a
unique linear equilibrium where prices are given by p, = v, p3 = v, and forn = 1,2,
Pn = A\nzn + (1 — A\yAay,)pn—1 and strategies are given by

—_

)

where a, = 7YX 1 Te), Dap = @ — o1, 20 = Aapgv + uy, 2" = {2}, T =
(Var[v]2"])72, 7in = (Var[v|2™, 3i)) ™, An = Bojznian (1 + (1/(ay + an))(ﬁv_l;n;Zn —ay))
and Byz,.» = AanT, /T, (i.e. the OLS regression coefficient of v over z, in th
regression of v over 2").

Lin = an(gi,n —Pn) + /VTn(E[U|Zn] — Dn); (

Proof. See appendix. QED

Informed speculators in period n, trade on their private information according to
the (cumulative) precision of the signals they have received thus far, |Z| and, owing
to risk aversion, absorb liquidity shocks. This, in turn, makes the price react both
to information arrival and liquidity supply (as in Subrahmanyam (1991)) and |/Admati
and Pfleiderer (1991)). To see this, consider that if in the second period no new
information arrives, Ay = (1/97;2) # 0 differently from what happens in a semi-strong
efficient market.

Market making performed by risk-averse, informed investors, can enhance or re-
duce price reaction to information arrival compared to a semi-strong efficient market.
Indeed, on the one hand by being risk-averse, market makers bear the risk incorpo-
rated in the order flow due to noise trades; on the other hand, by being informed, they
speculate on private information, increasing the risk bearing capacity of the market.
To see this, rewrite market depth as follows:

1 YT
)\ — + V|2, 2™
" a, + T an+77nﬁ fons

The term f3,,,.» accounts for the adverse selection effect, while (a,, + YTn) "t is the
reciprocal of traders’ total trading intensity and accounts for the inventory effect.
Clearly, v7,/(an, + v7,) < 1, therefore, owing to risk sharing, the adverse selection

"This generalizes the demand function found in Vives (1995) to a market with risk averse market
makers.



effect is weaker in this market; however, (a, +v7,)~' > 0, thus inventory risk shifts
upwards the reaction function of a risk neutral market maker. [f

In the first period, the positive effect on depth due to the reduction in adverse
selection is never strong enough to overcome the negative effect due to inventory risk
and Ay > f,;,. The same result is obtained by Subrahmanyam (1991) in a static,
strategic context with uninformed, risk averse market makers. In a dynamic market,
the result of the comparison depends on the sign of the intensity of informed net
trades. To see this, consider the following argument. An increase in the aggregate
position (signalled by z > 0) can be taken as a signal that speculators have received
good news about the asset pay off. However, if market makers know that speculators
trading intensity has reduced over time, the same signal could most likely come from a
demand pressure of liquidity traders. Therefore, depending on the sign of speculators’
net trading intensity, the statistical inference the market makes about z5 > 0 can
lead either to an upward or to a downward revision of the asset pay off expectation.
Suppose now Aas > 0 and 2z > 0. A risk neutral market maker revises upwards
his estimate of the asset pay off and increases p,. If market makers are risk averse,
price reaction to adverse selection effects is mitigated. ﬂ However, existence of noise
trading garbling the public signal adds to the price reaction due to adverse selection
and may make the price more reactive to the (informational content of the) order flow.
Therefore, if the improving effect on market depth due to the reduction in adverse
selection costs overcomes the worsening effect due to inventory risk, the market is
deeper. E Suppose now Aas < 0 and z3 > 0. Then a risk neutral market maker turns
good news into a price reduction. If market makers are risk averse, price reaction
to adverse selection is mitigated while again the existence of noise trading garbling
the public signal shifts upwards the reaction function of the market maker. If the
adjustment due to inventory risk is smaller than that due to adverse selection, the
market is deeper.

Given that, depending on traders behavior, second period price can overreact
(underreact) to information arrival, one expects this effect to feed-back into the con-
ditional volatility of returns.

Proposition 2 In every equilibrium of the market with long term, informed specu-
lators

1. price precision in period n is given by 7, = T, + Tu Y1 (Aa)?;

8Price reaction noise trading can be given the following intuition. Suppose Aas = 0, and zy > 0.
Then market makers face a positive demand coming from noise traders. The risk they run, in this
case, is that of selling the asset for a price ps < v, therefore they accomodate the trade by increasing
p2. Suppose zz < 0, then market makers face a positive supply and the risk they run is that of
buying the asset at ps > v, therefore to accomodate the trade, they set a lower price.

9By the increased risk bearing capacity of the market due to informed market making.

19 Analytically the condition is (az +v72) ™! < By, (1 — (v72/ (a2 + v72))).
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2. the conditional volatility of returns is given by Var[ps|pi] = a7 2(7; 1 — 71,

where o = B2,/ A2;

Proof. The first part of the proof comes from the properties of the normal distribu-

tion. Next, consider that in every linear equilibrium p” is informationally equivalent to

2". Hence, Var[ps — p1|p1] = Var[ps — p1|21] = A3Var[z3|21] and Var[v|p"] = Var[v|z"].

For part 1, given that at equilibrium p; is o.e. to zj, Var[ps|pi] = Var[ps|zi] =
-1

My tr7l Multiplying numerator and denominator of the above expression by

(Aas)*7,m and collecting parameters, I obtain the result in the proposition. QED

The conditional volatility of returns is the result of the composite effect of (a)
the reduction in the conditional variance of the asset liquidation value due to the
arrival of news (the term (77! — 7,')) and (b) the cumulative effect that market
makers’ risk aversion and private information, induce on second period price reaction
to the incoming order flow (the term a~2). Point (a) above refers to the standard
explanation of returns’ volatility in a semi-strong efficient market where the only
sources of price movements are due to information arrival; point (b) is peculiar to the
present market structure where inventory effects also play a role in affecting returns’
volatility. Therefore, whenever owing to risk sharing the reduction in adverse selection
compensates the effect of inventory risk, the market is deeper in the secod period and
the conditional volatility of returns is lower than in a semi-strong efficient market. On
the contrary, whenever the reverse happens, a thinner market induces higher volatility
of returns. The negative relation between return volatility and market depth is well
documented both at an empirical and theoretical level (Pagano 1989)).

Price informativeness is not affected by market makers’ risk aversion. Long term,
informed speculators’ trading intensity does not depend on the risk preferences of
market makers.

Finally, when N = 1, the model collapses to the |Admati (1985) case.

3 The Market with Myopic Traders

In this section, I study the effect of introducing a positive measure p of myopic
traders on the equilibrium derived in proposition [l Short termists are endowed with
the same information of long term traders but maximize the expected utility of short
run profits. Short termism has been typically associated with institutional investors’
behavior (Friedman (1996), |Jacobs (1991)), Tirole (2000)), thus the characteristics of
the short term trading sector should be taken as a proxy of the effect that institutions
have on market patterns.
The following result applies



Proposition 3 Linear equilibria of the market where a positive measure u of short
termists and a measure 1 — u of long termists trade exist and are characterized by
the following couple of prices and strategies:

1. prices: p, = U, p1 = M z1 + ¢1, p2 = Aazo + (1 — XNyAag)py; and ps = v;

2. second period strategies are as in proposition (I, short and long term traders’
first period strategies are given respectively by

Tis1 = 1s(Si1 — p1) + o1 (Ev|z1] — p1)

(7'072‘1(;2;222Aa2)) (pu—p1), (2)

T = ay(sin —p1) + i (Ev]|zi] — p1)

# (2 -, )

where py = Ayzi + (1 — Ayaq)v, Ay = (1 + yruar) /(a1 + y11), A = (1 +
YTulag) /(a2 +72), a1 = pars + (1 — p)ay, ay = V7,

as = ya(ry +150) 7, (4)
p = a5/ ay, and explicit expressions for A1 and c¢; are given in the appendix.

Proof. See the appendix. QED

As in proposition [I| in the first period, long term traders trade on their private
information the more intensively, the higher is the precision of their private signal
and the more risk tolerant they are. Short termists, react positively to v and 7,
and take into account the informativeness of second period price. The reason is as in
Vives (1995): given that they have to liquidate their position in the second period,
they try to predict p;. However, their signal is about v, therefore the closer is p
to v (the higher is 75) the more informative is their private signal about p, and the
more intensively they trade. Furthermore, to the extent that second period prices
can overreact (underreact) to the arrival of public information, they scale down (up)
their trades.

Corollary 1 In every equilibrium of the market with myopic traders
1. ay; > 0 and a4 > 0;

2. a>0.



Proof. For part 1, given that ay; = 7, the result follows. Next, for a;,, consider
the following argument. Suppose p = 1 (the same holds for any p) and assume
that Aay < —1/7v7,, in this case, Aay < 0 and a > 0, hence a;; > 0. Next,
suppose —1/v7, < Aas < 0, then o < 0, hence a;5 < 0. However, in this case,
Aas = as — ay > 0, contradicting the assumption.

For part 2, the result follows from a;s > 0. QED

Therefore, in equilibrium both long and short term traders put a positive weight
on their first period private information and inventory effects cannot offset adverse
selection effects.

To understand the effect of short term horizons on the market, it is useful to to
consider first the two extreme cases where y =0 and p = 1.

3.1 The Case =0

If u = 0, then py; = p;. Therefore, if there is only one short term trader in the market,
it is easy to see that reduces to

Tis1 = a15(Si1 — p1) +ypmi(Ev|z] — pr)

= PTi1,

where it can be checked that p < 1. In other words, a short term trader suffers from
the unpredictability of second period price and, given that he has to liquidate his
position in ¢ = 2, his position is scaled back w.r.t. that of a long termist. Given that
the short term trading sector has measure zero, the other market characteristics are
not affected by the presence of a short termist, hence the results given in section

apply.

3.2 The Case =1

Suppose now that g = 1. In this case, equilibrium prices are affected by the time
horizon of traders in the market. In particular, consider the problem of a short
termist. When choosing his position in the first period, he anticipates the fact that
he will unload it in the next period. This makes first period trading intensity depend
on second period market depth. However, price reaction to second period information
(i.e. A2), in turn depends on traders’ first period behavior. Therefore, second period
depth and first period trading intensity are determined simultaneously in equilibrium
and the following result applies.

Proposition 4 In the market with only short term traders, when 7., = 0, there exist
two equilibria aq1s, a125, where:



1. prices are given by ps = v, p, = U, p2 = Aaza + (1 — AyAas)py; and

21 +~vpm Elvlz
plz(l—)\zﬁaz)plz+>\zﬁaz<l en Hl]);

YPTi1
2. strategies are as in proposition [3;

3. first period trading intensities are such that
G125 < A1 < Q11s,

and a(ajes) < 1 < afans).

Proof. See the appendix. QED

When the arrival of information is concentrated in the first period, short term
horizons induce multiplicity of equilibria. The intuition is as follows. In choosing
their first period speculative position, traders anticipate that second period prices
can either overreact or underreact to information arrival. Suppose they anticipate
a < 1. Then, second period prices overreact to news and their position in the first
period becomes riskier. As a consequence, they underreact to their first period signal.
This attenuates the weakening effect that risk sharing has on the adverse selection
component of Ay, and increases the effect of inventory risk leading to an equilibrium
with a < 1. Suppose, on the contrary, they anticipate that second period prices
underreact to information arrival. Then, they overreact to their first period signal
enforcing an equilibrium with o > 1. [1]

Remark 1 If we compare with the price that would arise in a market with long
term traders, then we can write

)\QAQQ
ais + 1) (a1s + ypm)

Pu—p1= ( (p = D)7o(21 — E[z1]),

and, indicating with 7, ; the position of a long term trader in a market with y =1

and p; = py, T

612+—’Y7'2(Z1 — Elz)).

Til,s = Pl";,l +(p—1)

Thus, Vz; > E[z], py > p if and only if p > 1, i.e. price underreacts to
unexpected order flow realizations, if and only if traders overreact to their private
signals. Furthermore, if (and only if) p > 1, short term speculators scale up their
trades w.r.t. a long termist and accomodate unexpectedly high order flows. The

"'Numerical simulations were ran for the case 7., # 0 and confirmed the multiplicity result.



opposite happens if p < 1. The intuition is straightforward. Given that p > 1 < a >
1, anticipating second period price underreaction to the incoming order flow reduces
the risk of holding a larger inventory and this boosts market making activity in the
first period.

The final effect on A\, depends on the relative importance that adverse selection
problems have over risk sharing. The idea is that while an increase in trading intensity
(the case p > 1) on the one hand improves risk sharing and thus boosts market making
activity, on the other hand, by leading to stronger speculation, may also make adverse
selection more severe. Denote with zq; the informational content of the order flow in
the market with long term traders, then the following result applies

Proposition 5 With concentrated arrival of information, in the market with short
term traders,

1. If
1 - all/B’U‘le

6v|zll ’

arg >

then p > 1 if and only if A\i; < Ayy(ay);
2. )\2(&113) <0< )\2(&125),’

3. |A2(a11s)] < Az(ai2s).
Proof. See the appendix. QED

Note that if p > 1, then Ay < 0, i.e. the asset becomes a Giffen good. This type
of anomalies, typical in a multi-asset framework as Admati (1985)), has a different
explanation here. For, suppose p > 1 and 2o < 0, then, given Aay < 0, market
makers in the second period attribute a negative order flow to a selling pressure
coming from noise traders and update upwards their estimate of the asset pay off.

If p > 1, short term traders overreact to private information and this, on the
one hand improves risk sharing, on the other hand may worsen adverse selection
problems. When the prior information held by the market is not very good with
respect to the informativeness of the order flow, adverse selection effects are weaker
than inventory risk. In this case, proposition [5 shows that a market populated
with short term traders, is deeper along the high trading intensity equilibrium than
a market with long termists. For example, if 7, = 10, 7, = v =1, 7, = .1 and
Te, = 0, then a;; = 1.191, (1 — ayByzy,)/Bojz, = 100 and comparing, A, = 0.173
while )\1[(&”) = 0.108.

I conclude this section, by studying the effects of short horizons on returns’ volatil-
ity and price informativeness. Indicate with 7,(ayx) the period n price precision cal-
culated in the market with k-type (=, s) traders.
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Proposition 6 With concentrated arrival of information, in the market with short
term traders

1. Tn(a125> < Tn(au) < Tn(alls>7 forn = 1,2,

2. Var[pa|p1; a11s) < Var[pa|pi; ai2s]-
Proof. See the appendix. QED

Thus in both periods, short term horizons deliver more informative prices in the
high trading intensity equilibrium w.r.t. long horizons. While for n = 1, the reason
is obvious, it is interesting to contrast the result for n = 2 with a two period version
of [Vives (1995) which is a particular case of this model when o = 1. E Ifr, =0,
long term traders concentrate all their trading activity in the first period while short
termists spread it across both trading dates. Given that (a) price precision is a
quadratic function of net trading intensities, (b) total trading intensity is the same
independently of speculators’ horizons and (¢) short term traders always trade less
intensively than long termists, the precision of the final price is always higher with
long term traders. Indeed, in this case, spreading trades across time reduces price
informativeness. In the present model, this is what happen when p < 1. However,
owing to inventory effects, the high trading intensity equilibrium can realize. In
this case p > 1, hence the degree of inequality in the distribution of net trades
becomes higher when short term traders are in the market and second period price
informativeness is higher.

The second result shows that along the low (high) trading intensity equilibrium,
the conditional volatility is high (low). The intuition is that if short term traders
anticipate higher second period price reaction to the incoming order flow, they scale
back their trading intensity, reducing the total risk bearing capacity of the market
in the second period. This reduces second period market depth and leads to a high
volatility equilibrium. Therefore, according to proposition[6] in the presence of myopic
traders, a market with high conditional volatility of returns, delivers less informative

prices. [7]

Remark 2 The result on volatility, is reminiscent of the one obtained by [Dennert
(1991). Indeed, Dennert shows that the steady state solution of a OLG model of
a stock market with asymmetric information, is characterized by the coexistence of
an equilibrium with high price volatility and one with low price volatility. E In

12 Allowing for a more general model that includes a class of risk averse market makers with risk
aversion parameter 1/9Y, it can be shown that this is the case when 7Y — oo, see (Cespa (1999).

13Numerical simulations show that the same result obtains when 7., = 7., € {.1,.4,.7,1} and
TusTu, Y € {.1,.4,.7,1}.

14 According to|Dennert (1991), an economy is in a steady state, if prices are identically distributed
ie. pt ~p~ N(E[p], Var[p]).
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the present context, this effect obtains independently of the assumption over the
distribution of prices.

3.3 The Case p <1

Building on the insight gained by studying the market with only short term traders,
in this section I focus on the general model with short and long termists. The aim is
to study the effect on market performance of an increase in the size of the short term
trading sector. When the arrival of information is concentrated in the first period, a
straightforward generalization of the results obtained in propositions 4] [5] and [6] gives
the following corollary

Corollary 2 In the market where a sector of short term traders and one of long
termists (respectively of measure ji and 1—pu) interact, when the arrival of information
is concentrated in the first period (i.e. when 1., = 0), there exist two equilibria
A11s, Q125 such that

1. ajes < ay < apg;
2. /\2<a125) > 0 and )\2(a113> < 0;

3. Yu € (0,1), Var[ps|p:; a11s] < Var|pa|pi;aies] and 7,(a11) > m(as2), n = 1,2,
where ay, = paygs + (1 — p)ay, k=1,2.

Proof. See the appendix. QED

All the results in the above corollary mirror what has been shown for the case
1 =1 and the intuitions given for that case apply to this case too. E

Consider now the effect that short term behavior has on long term traders’ posi-
tions. It is easy to show that

Proposition 7 In every equilibrium of the market with myopic traders,

1.
)\%A(Ig(l — )\ual)

D

Pu—p1 = M(P - 1)(2’1 - E[Zl])§

2. long and short term traders strategies can be written as follows:

Ty = au(sa — p1) + y1(Ela] — p1) + Kip(p — 1)(z1 — Elz1)), (6)

Tits = a15(sin — p1) +vpmi(Ev]z1] — p1) + Kop(p — 1)(21 — Ef21]),  (7)

15Numerical simulations were ran for the case 7., # 0 and confirmed the multiplicity result.
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where D, K; > 0 and Ky > 0 are constants defined in the appendix.

Proof. See the appendix. QED

As happened for the market where = 1, if p > 1, short term traders accomodate
unexpected order flow realizations by increasing their market making activity. Fur-
thermore, what can be seen in @, is that by affecting second period market depth,
short term trading induces an externality on long term traders’ market making ac-
tivity. Indeed, if the high trading intensity equilibrium realizes, then second period
prices underreact to zo, therefore the risk of holding a larger position decreases both
for short and long termists, and this makes both classes of traders increase their
market making activity.

The next proposition characterizes the effects of an increase in the size of the
short-term trading sector on price informativeness.

Proposition 8 In every equilibrium of the market with short and long term traders,
when the arrival of information is concentrated in the first period 01y(aq15)/0u > 0
and

aTz(algs) <0 for0<p< 1/24_7@”7_“/4
n > (0 otherwise;
Proof. See the appendix. OED

Therefore, along the high trading intensity equilibrium, an increase of the measure
of short term traders, induces more informative second period equilibrium prices. This
follows directly from [6f Moreover, also along the low trading intensity equilibrium
an increase in p may lead to more informative second period prices, the reason is
that the inequality in the intertemporal distribution of net trades is high for u close
to zero (remember that in this case Aay ~ 0) and decreases as p increases; for
= 1/2 + yay7,/4 it reaches its minimum (Aay = ay; and a; = va?,/(2 + vayt,))
and then increases again.

4 Numerical Simulations

In this section, I collect the results of numerical simulations showing the effects that
an increase in p has on first period market depth, volatility and volume.

Starting with depth, consider figure [I] In the left panel, I plot A; (1) as a func-
tion of y [ Thicker (thinner) lines indicate the equilibrium values of these variables
associated with the high (low) trading intensity equilibrium. As one can see, along

16The parameter values are 7, =T, =T, =7 = 1.
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the low trading intensity equilibrium, an increase in the size of the short term trading
sector leads to an less liquid market while the reverse happens along the high trad-
ing intensity equilibrium. The intuition is that for the chosen parameter values, the
positive effect on risk sharing overcomes the negative effect on adverse selection due
to an increase in the speculative activity of short term traders. As a consequence,
and along the high trading intensity equilibrium, as the presence of short termists
increases, the market becomes deeper. In other words, long termists have a negative
effect on market depth. The opposite happens along the low trading intensity equi-
librium. In this case as the market becomes increasingly concentrated in the hands of
short termists, first period market depth decreases. In the right panel, I set 7, = 10
and 7., = .1, leaving the value of the other parameters unchanged. In this case, the
quality of prior information that traders have about the asset has improved. As a
consequence, inventory effects are less important than adverse selection. Thus, an
increase in the size of the short term trading sector leads to a thinner market both
along the high and the low trading intensity equilibrium. Notice that in both sim-
ulations, the volatility of returns increases for both parameter configurations. The
reason for this result is as follows. Returns’ volatility is the product of the reduc-
tion in the asset conditional variance due to information arrival and the ratio (1/a)?.
Along the high trading intensity equilibrium a > 1, thus prices underreact to infor-
mation arrival. However, 7, % — 7, ' is high. The second effect overcomes the first
and volatility increases with p. Along the low trading intensity equilibrium, prices
overreact to information arrival while the reduction in the asset conditional variance
is low. In this case, the first effect dominates.

Next, consider volume. E] In figure, I plot short and long term traders’ volume as
a function of y along the high and low trading intensity equilibrium. [¥] There are two
effects to notice. First of all: volume is higher along the high trading intensity equi-
librium for both classes of traders. The intuition is that lower second period volatility
boosts market making activity in the first period and leads to higher volume both for
short and long term traders. Next, notice that as u increases, volume decreases for
both traders’ type along the high trading intensity equilibrium while along the low
trading intensity equilibrium it increases for long term traders and decreases for short
termists. The idea is as follows. In the high trading intensity equilibrium, price infor-
mativeness increases with the size of the short term trading sector, hence as u grows,
less speculative opportunities are left to traders in the market, and this reduces their
activity. In the low trading intensity equilibrium, higher returns’ volatility makes

1"Volume is defined as the expected value of the absolute change in short and long term traders’
positions across periods 1 and 2, i.e. E[u|zjs2 — xjs1| + (1 — p)|@i,2 — xi1|], see He and Wang
(1995)).

® Parameter values are as follows: 7, = .1,7, = 1,7, = 1,7, = 0 and v = 1. I indicate with
STV1 the volume of short term traders in the high trading intensity equilibrium, with STV?2....
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short term traders unwilling to take large positions, however, long term traders can
benefit from a less informative price sequence and speculate more intensively on their
information. In figure [3| I plot aggregate volume which, as a result of the effects
discussed above, is decreasing along the high volatility equilibrium and hump shaped
along the low trading intensity equilibrium.

5 Conclusions

In this paper, I have analyzed the effects of myopic behavior on stock market pat-
terns in the context of a dynamic rational expectations equilibrium model. Owing to
inventory effects, short term horizons induce equilibrium multiplicity. In particular
two different outcomes are possible: in the first one, short term traders anticipate
second period price overreaction to public information, scale back their trades and
enforce a high volatility, low price informativeness equilibrium; in the second the op-
posite happens and a low volatility, high price informativeness equilibrium arises. In
a market with heterogeneous horizons the effect on returns’ volatility produces an
externality on long term traders’ inventory decisions. Along the high trading inten-
sity equilibrium, an increase in the size of the short term trading sector, promotes a
deeper market, while along the low trading intensity equilibrium the opposite hap-
pens (provided that inventory risk effects are stronger than adverse selection ones).
Finally, owing to higher price informativeness, when the size of the short term trading
sector grows, volume decreases in the high trading intensity equilibrium and is hump
shaped in the low trading intensity one.

A number of issues are left for future research. First of all, the N-period extension
should be considered. While analytical results exist for the case of long term traders
only (He and Wang (1995)), there is no general analysis for the case presented here.
Next, introducing hedgers, welfare considerations could be addressed. [Dow and Rahi
(1999), show that in a static context, a tax on speculation, by reducing the infor-
mativeness of the price, can improve both hedgers and speculators’ welfare. In the
present context, the final effect should depend on the structure of the equilibrium
set. Effects on investment decisions could also be considered, to the extent that stock
market prices accomplish at the same time the role of indicators for firms’ decisions
and aggregate information dispersed among traders in the economy, equilibria with
low price informativeness, should lead to sub-optimal decisions. Finally, by consider-
ing a multi-asset framework (Admati (1985, Cespa (1999)), one could characterize
how inventory effects interact across different assets.
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Figure 1: First period market depth and return volatility with concentrated arrival
of information, 1; = A\, m = p.
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Figure 2: Short and Long term traders volume with concentrated arrival of informa-
tion, m = pu.
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Figure 3: Aggregate trading volume with concentrated arrival of information, m = pu.
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6 APPENDIX

First of all, I state a well known result on multivariate normal random variables (see
e.g. Danthine and Moresi (1992)).

Lemma 1 Let Q(w) be a quadratic function of the vector w: Q(w) = D + b'w —
w' Aw, where w ~ N(u,X) and ¥ is non singular. We then have

Elexp(Q(w))] = [B]7?2A + 37172 x

1
exp {D +b'p+ W Ap+ §(b —Ap)2A+X H (b - 2Ap,)} :

Proof of Proposition

Notice that in every linear equilibrium, the sequences {z"} and {p"} are informa-
tionally equivalent. By induction, in period 1 linearity of the equilibrium price makes
p1 0.e. to z;. Given that, in period 2 {p1,p2} is 0.e. to {z1, 2o}. Therefore in period
2 traders can condition their demands on the sequence {z?}.

Next, in period n = 2 because of normality of the random variables and CARA
utility functions, traders have a mean-variance demand schedule, therefore

-1
zio =" (Var [v]s?,2°]) 7 (E [v]s], 2*] — p2) .
Given the fact that {z?} and {p?} are o.e. traders’ expectations are given by

E |z =7" <T»U1_1 + Ty Z(Aat)zt>

t=1

and

2
E [v[s?,zQ] =T, (72E [v[zﬂ + Zntém) ,

t=1

2 2
where 7 = 7, + 7, )i (Ay)?, and T2 = o + >, 7,. Therefore, one can solve for
traders’ second period strategies and obtain

2
Tio ="y (Z Tet> (312 — p2) + Y72(E[v]2%] — pa). (8)
t=1
The second period market clearing equation reads as follows

1
/ T2 di + Uy + Ug = 0, (9)
0
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where u; and uy are the (uncorrelated) supply increments of the traded asset. Because

of the convention that the average signal reveals the true value of the asset payoff,
@D becomes
as(v — p2) + Y72 Ev]2%] = pa) + w1 +up =0,

adding and subtracting a;v gives
21+ 22 + 71 Ev]2%] = (az + y72)p2,
and, by using the previously given definitions,
P2 = (1 — AAas)(1 — Apar)v + (1 — AeAag)Az1 + Agze.

where Ay = (1 + y7,Aaz)/(ay + y72) and Ay = (1 4+ y7ua1)/(a; + ym1). To obtain
period 1 strategies, one substitutes period 2 strategy into the objective function of
the informed, obtaining

B = exp {—(3)"mis) [5u, 7] = —eXp{ (zi2)" }

2(7)*7i

Going back one step, the function that informed speculators maximize is

E [— exp {—(7)_1Qz’,1} |3i,1721} )

where )
(7i2)

29T

Qi1 = (p2 —p1)xin +

Applying lemma (1| as shown in [Holden and Subrahmanyam (1996), the above opti-
mization problem is solved by
E i1l —
Ty = NE Ipal21, 50a] = p1) + B 29|21, 54 1]

G — Gy
) Gl Y

G

(10)

where GG; and G4 are the elements in the first row of the matrix

-1
1 Ti2  —T2

G = | (Var [ps, E [0|3:2,2%] |21, 8i1])  +

—Ti2 T2

An explicit expression for the matrix Var [pa, E [v]3;.2, 2%] |21, $:.1] (which can be easily
checked to be non singular) is

2T2 + Tey )\QAG/Q

Var[ps, E[v|3; 2, 2] 21, 811] = 2)\27KC7L-; 7.2217.1
1 YA
Ti1 Ti2Ti1
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Tedious calculations allow to obtain

3
G1 = 2 59
Til)\Q + Tu(l — )\QACLQ)
G2 _ TuA(lg)\Q + 7'62>\%

Ti2(7—i1)\% + Tu(]_ — /\QACLQ)Q)7
G1 — G2 - (1 — Oé>7'2 +T61

Gl Ti2
Elpalsii, z1] = MaAasEv|s;1, z1] + (1 — AaAaq)py, (11)
and
Elx;ialsii, z1] = 1Ti2(1 — AeAag)(Ev|si 1, z1] — pu), (12)

where p1; = Az + (1 — Ayyaq)o.

Identifying parameters, informed first period trading intensity is given by a; =
VTe, - QED
Proof of Proposition[J

Given that in period 2 the horizon of short and long term traders coincide, ;52
and x; 2 are given by , where a; = 7(2?21 T, ). Imposing market clearing,

I 1
/ Tis,2 di + / Lil,2 di +up +ug = 0.
0 H

The second period market clearing price and depth are given by py = Agze + (1 —
)\gAag)pll and )\2 = (CLQ + 77’2)_1(1 -+ ”)/TUA(ZQ).
In the first period, trading horizons differ. Therefore, the market clearing equation

reads as follows . .
/ Tis,1 di + / Til1 di +up = 0.
0 H

Long term traders’ first period strategy is given by . For short term traders,
consider the following argument. Because of short term horizons,
Tis1 = ’Y(Var[pZ‘Si,lapl])il(E[p2|5i,1apl] — 1), (13)

where

Ty + Te
Var[pa|si1,p1] = % (;> .

Ti1Tu

Using the formulas derived in (11H12|) and plugging them in ((13)) gives

Ti 1 — XAa
Tis1 = als(si,l —Pl) + ”YPTl(EMZl] _p1> + P 1( 2 2) (Pll —P1)> (14)
)\QAG/Q
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Collecting parameters and identifying the unknown gives ay; = y7,,

a1, =yalry + 777 (15)

N < AsAaz (1 + (pp + (1 = p))yaat) )
' Ao (ppyTin + (1 — p) (7720 + anAaAasy))

+ pAy ( (1 — XAaz)Ao(ars + vypm1) )
AN (v + (L= ) (Y720 + anreAay))

YAasT, (1 — AaAay)? )
+ (1= A ,
( A <)\2 (ppymin + (1 — p) (v720 + ayreAas))

and

o — @<A2( AN Aay(pp 4 (1 — p))yT, ) (17)

poyTin + (1 — ) (7720 + aureAay))
(1 — MAasz)\a(ars + yp71) )
A2 (ppyTin + (1 — ) (7720 + anAeAaz))
YAy, (1 — NaAay)?
Ao (ppyTin + (L — p) (y726) + a11>\2A@2))) 7

+ ,u(l - CL1>\1[>’(_J <

b1 01— ahy)d (

where ¢ = AsAas(1 — a) + (1 — ApAas)a. Existence of an equilibrium, depends on
the existence of a real solution to . Suppose that at equilibrium

1 as — (1 —pa
A1 7é + 2 ( Iu) ”7
YHTy H

then solving is equivalent to solve

F(ais) = a15(me + 7¢,) (1 + y7Aag) — 7, (az + y72) = 0.

From here, one can check that

> 0.

P ( 1 N as — (1 — u)au) _ Te, (2 + 3ayT, + a2V 72 + 721, 7)
THTu 7 VT

Next,

F(0) = =7 (a2 — (1 — p) 7)) X

(a2 + (v (1 = p)*7e

TeyTu + (a2 - '7(1 - M)Tel)QTu + Tv)) < 0.

Given that F'(-) is continuous, there exists a af, in the interval (0, 1/~yut, + (az — (1 —
w)ay)/w), such that F(aj,) = 0.
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QED

Proof of proposition [

Part 1 and 2 directly follow from the proof of proposition [3| For part 3 consider the
following argument. The equilibrium condition in the short term trading case can be

rewritten as follows
VAT, (T2 + a2)Te,

(72 4+ 7e,) (1 + 7, Aag)

Assume that the denominator in the r.h.s. of the previous equation is non null (at
equilibrium), then rearranging we obtain the following equilibrium condition

Q1s =

a1s(12 + 7)) (1 + y7uAaz) — yAas7, 7, (a2 + y72) = 0,

which is a quartic equation in as4. If 7., = 0, the equilibrium condition becomes

— (a%svTu —a15(1 + 2727517'“) + 737'521%) X

(a)

(QG%STU — 201V Te, T + To + 727'61% +7,) =0.

()

Checking the solution of the two quadratic equations in parenthesis, shows that while
equation (a) has two real roots, equation (b) only possesses imaginary solutions. In
particular
(1 + 27927, 70) £ 1/1 + 4727, T4

29Ty, '

A11s,A125 =

This solution clearly satisfies the condition 1 + v7,Aas # 0.
Direct comparison of the solutions found with the long term case, gives that

A12s < a1y < A11s,

and this, since (7' + 75, ')~! < 7,,, immediately implies that a(a;15) > 1. To see that
a(ayas) < 1, consider that because of the definition of «

AaqsaqT,
a<lel-—2>0,
1

plugging a5 into the above condition and rearraging, gives the result.
QED

Proof of proposition [
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From the price formula obtained in proposition [4] it is easy to see that

1 sTu
)\13 = (1 — )\QAGQ))\U + )\QAGQ (M) .

YPTi1

Given this, it is possible to express Ajs — Ay;(ay;) as follows

an(l — p)(I + y7uan(l + p)) + ¥°7u(l — p)an(arsant, — )

As — Aulay) =
1 1l( 11) (als + 77’15)((115 + ’77'1l)
AoAaxyT,(1 — p)
(a1s +yp71s) (ars +716)
Now, if
1 - Mulz
b

B’U|Zu ’

the above expression is positive iff p > 1. Hence, the result follows.
To see that market reaction to information arrival is negative in the second period
when a5 = aj15, notice that the numerator of Ag(ay15) is given by

L+ y7u(ay — ans),
rearranging it is easy to obtain that
)\2(&113> <0< 2’}/27'617'u > 0,

which is always satisfied.

Finally, given that a5 < aq;, the numerator of Ag(aj95), is positive, hence \y(aq2s) >
0.

Finally, to see that market depth is higher along the high trading intensity equi-
librium, substitute equilibrium values in the expression for Ay, then

|A2(a11s)] < Aa(arzs) < >\2(a113)2 < )\2(&125)2-

Clearly, the denominator of As(a115)% — Aa(a125)?, is positive, therefore one only needs
to check the numerator of this expression which is given by

— V144927, Ty X
(445727 + 427 (T7e, + 7)) + 29072 72 (177, + 37,) £ 12 (5772 + M7 70+ 72)),
which is always negative. QED
Proof of proposition [0
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For part 1, if 7, = 0, then m(ay;) = m(ay). If p > 1 direct substitution of the
equilibrium result gives 71(ai1s) > 71(ay). Since m(ay1s) = Ti(ais) + (Aags)?7y, it
follows that 71 (ay;) < Ta(a11s). Next, if p < 1, then since (a;;+Aag)? > a?+(Aay)? >
at, + (Aags)?, it follows that 5 (ay) > o(as).

For part 2. Substitute the equilibrium values found in proposition 4| and compute
Var[ps|p1; a11s] — Var[pa|p1; ajas). Given that that the denominator of the difference is
positive, one only need to check the numerator which is given by

— 1+ 4727, 7, (57147681 T 4 41, + 87127661 78(57, + 27,)+
767'3(1137'31 + 3607}31% + 1327'52173 + 187,72 + TH+
(367531 + 1857317v + 587, 72 + 572) + 45772 74(1567631 + 309762171, + 927,72 4 877)

e1'u

+4727u(731 + 117,70y + 272) + 271076417'5(55731 + 577, Ty + 972) + 747'3) ,
which can be easily checked to be negative. QED

Proof of corollary[3

Suppose that the denominator in the equation defining the first period trading
intensity of short term traders is non null. This implies assuming that at equilibrium
w# 1/(y7u(a — ais)). Then, the equilibrium condition can be rewritten as follows:

a1s(1 + yruAag) (1o + 7o) — YAaoT, T, (g + y12) = 0, (18)
under the assumption that 7., = 0, this equation can be factored in the following way

- \(a%sfy/nu — ays(1 + 292 uTe, 7)) + ’73/“'621%)1

(a)
X (QG%SMQTu + 2a1377-517—u(1 - 2:”)1u + Teq + 72(1 - 2“ + 2/’62)7-6217-1/, + Tv) = 0.

N J/
-

(0)

The discriminant of the quadratic equation (a) is positive, while the one of equation
(b) is negative. Therefore, there exists two real roots of equation (18), i.e. there are
two equilibria in this case.

It is easy then to see that

(142727, 1) £ /1 + 4py?7e, 7

A11s, 125 = 2’7#7’
U

and checking the existence condition, we see that p # 1/(y7,(ay; — a15)) if and only
if ;4 > 0, which will always be the case in this model. Finally, direct comparison of
A11s, A1} and aqas show that a9, < ay; < agy,.
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To check the sign of second period market depth, remember that aios < ay;.
Therefore, since in this case Aay = p(ay — aqzs), the result follows. If p > 1, it is
easy to see that the numerator of \y(a11,) will be positive if and only if 47?7, 7, < 0
which can happen if and only if 4 = 0, a condition ruled out by the solution of the
equilibrium equation.

The last part of the proposition follows from the proof of proposition [6]

QED

Proof of Proposition |7
Notice that p1;—p1 = (Ayy—A1)2z1+9(0), where ¢¥(0) = (1—a3A\y;)v—c;. Computing

A
)\u — )\1 = 311 (D — )\%Aag(al + ’}/7'1) — ,u/\z(l — )\QAQQ)’)/pTil

A2Aas(p — 1)yai 7,
D )

—(1 = p)yAagr, (1 — )\2ACL2)2) —
where D = Ay (upy7in + (1 — p) (720 + ayheAag)). Manipulating the above formula,

AAazup(p — DT,

M — M\ =
! ! D(ay + vym)

and similarly one can show

~ MAazup(p — 1)1,010
D(ay+9m)

() =

Therefore,
A2Aas(1 — A\a
B0 ) 1) - Bla))

This establishes point 1. The second part is a straigthforward application of this
result to and . Finally,

_ oA, (1 — MoAaz)?(1 — Ayay)

bu—pP1=

Kl D )
Ko — ,02")/7'1'1)\2(1 — )\QAGQ)(l — )\1[&1)
2 — )
D
and it is easy to check that both K; and K, are positive. QED
Proof of Proposition[§
Differentiating a;;s w.r.t. u,
dayis Ve,

= >0,

O 1+ 477,
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and in a similar way it can be proven that (Jaj1s/0p) < 0.
Next, to check that first period price informativeness increases in i along the high
short-term trading equilibrium, notice that

87'1 9 0(11
~ = 4Ty,
o ! ol
differentiating a4,
% = (a5 — ay) + dar,
o = \G1s 1 H BN )

and substitution of the derivatives determined above, gives the result. Turning at-
tention to second period price informativeness,

0 0 Oa s
ﬂzi_QTuAQZ a1 7
o Ou o
this expression is clearly positive if p > 1, since in this case, both first period price

informativeness and short term traders trading intensity increase in p while Aas < 0;
however, in the case p < 1, the result is not evident. Computing the derivative,

or, 27, (1 + V2 T — 1+ 4/172761%)

8_,u N 1+ 4py2T, Ty ’

which is positive if and only if ¢ € (0,1/2 + yay;7,/4) and negative otherwise. QED
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