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Abstract. We study the impact of a financial transaction tax (FTT) in a model that combines
asset trading and real investment. An informed trader holds private information about the fun-
damental value of a firm, and the firm’s manager relies on the asset price to infer such informa-
tion and invest accordingly. We characterize an informative, but illiquid, equilibriumwhere the
firm’s value is optimal but trade is inefficiently low, togetherwith an uninformative equilibrium
withmaximal liquidity but inefficientfirmvalue. Although an FTT inefficiently reduces trading,
it may tilt the market’s equilibrium and make asset prices more informative. We characterize
the situations in which one or the other of these two effects prevails. The analysis also helps us
to reconcile some puzzling empirical evidence regarding the adoption of the FTT.

History:Accepted by Bruno Biais, finance.
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1. Introduction
The idea of taxing asset trading has been the focus of
economic debate since Keynes (1936), with the sugges-
tion being that a financial transaction tax (FTT) would
reduce any trade not driven by fundamentals. An FTT
was then famously advocated by Tobin in 1972 in his
Janeway Lectures at Princeton University, shortly
after the end of the Bretton Woods system in 1971.
Tobin suggested a new system of international currency
stability and proposed that such a system include an
international charge on foreign exchange transactions.
The goal was to dissuade short-term investors and
reduce exchange rate fluctuations. More recently, this
logic has been extended to other forms of financial trans-
action. Proponents of the FTT argue that financial mar-
kets are populated by a great many short-term traders
whose actions are not based on long-term fundamental
values, and thus they impair the informativeness of
asset prices (see Stiglitz (1989) among others). According
to this view, an FTT improves market quality and trans-
parency by reducing the amount of short-term trading.

However, the FTT has also raised concerns, espe-
cially among financial economists (Ross 1989, Schwert
and Seguin 1993). The main argument against an FTT
is based on the adverse effects it may have on asset
market liquidity. That is, an FTT would discourage
short-term trading and therefore make financial markets

less liquid. Critics of the FTT give considerable impor-
tance to financial market liquidity.

Because there are merits to both the proponents’ and
the opponents’ arguments, it is only natural to wonder
what the overall welfare effect of an FTT is? In this paper
we specifically examine the tradeoff between price infor-
mativeness and market liquidity, and we establish the
conditions under which an FTT increases welfare and
those under which it does not. Moreover, we provide a
novel explanation for the adoption of an FTT based on
the possibility of “tilting” the asset market to different,
preferable equilibria. Finally, our model’s predictions rec-
oncile the empirical evidence of the adoption of FTTs.1

We develop a model of asset trading and real
investment in which trading and prices in the finan-
cial market and the firm’s investment decisions are
codetermined. This allows us to study the impact of
the FTT on the informativeness of asset prices, trading
volumes, and the real value of investments. The asset
traded is a share of a firm whose value depends on a
real investment decision and the unknown fundamen-
tal value of the investment. The model comprises the
firm’s manager, an informed trader, and many unin-
formed traders. The informed trader has superior
information about the fundamental value of the
investment, as in Kyle (1985) and Laffont and Maskin
(1990). The manager makes the investment decision
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on the basis of the information conveyed by prices
(Leland 1992, Dow and Rahi 2003, Goldstein and
Gümbel 2008, Edmans et al. 2015).2 The value of the
information is measured in terms of its impact on
the manager’s investment decision. For example, the
value of information is considered high when efficient
investment only takes place if prices reveal all avail-
able information. Trading in the asset market occurs
because the informed trader and the uninformed trad-
ers have different liquidity needs.3 To illustrate this,
let the informed trader be less liquidity constrained
than uninformed traders, so that the former buys
assets from the latter. Formally, uninformed traders
discount future payoffs more than the informed trader
does.4

Given the information about the fundamental, the
informed trader decides the amount of the firm’s
shares to buy, and the price is subject to a propor-
tional, ad valorem FTT. Observing this trading
amount, uninformed traders sell up to a point at
which they break even and competition pins down
the asset price to the expected present value of the
firm. In turn, the manager invests accordingly having
observed the asset’s price. In this chain of events,
information about the actual state of the fundamental
possibly flows from the informed trader to unin-
formed traders via the proposed trade and then to the
manager via the equilibrium price. Ultimately, the
informed trader decides how many units to buy by
anticipating the equilibrium price and the “real
feedback” on the firm’s investment and expected
value.

If the information about the fundamental is available
to all players, investment is efficient and guarantees the
firm’s optimal value. We say there is no information
gap and asset prices reflect the fundamental value.
Traders are able to reap the benefits of the difference in
liquidity needs, by exchanging the maximal amount of
the asset: The asset market is liquid. The only impe-
diment to trade is the FTT, as this creates a wedge
between the liquidity needs of the traders. For trade to
take place, the difference in the liquidity needs of unin-
formed and informed traders must be large enough to
account for the FTT. In other words, the tax-adjusted
liquidity ratio must be sufficiently large.

In the case of a privately informed trader, on the
other hand, the market outcome depends on the possi-
bility of information being gleaned by the asset mar-
ket and the firm’s manager from the decisions of the
informed trader. Order flows and prices may carry
information. Formally, the environment we are exam-
ining is that of a signaling game where inefficiencies
arise in different types of equilibrium.

When the informed trader buys different amounts
of assets depending on the fundamental value of the
firm, uninformed sellers observe and learn from the

flow of orders and set an asset price that reflects this
information. Observing the asset price, the firm’s
manager gleans information and makes an efficient
investment decision. However, the market is not fully
liquid in this case: when the fundamental value of the
investment is low, trade must also be low. Otherwise,
an informed trader holding strong fundamental infor-
mation would pretend that the firm’s prospects are
weak, thus taking advantage of a low asset price. In
this informative but illiquid equilibrium, the informative-
ness of the price and the ensuing efficient real in-
vestment are independent of the FTT, whereas the
amount traded in the asset market decreases as a
result of the transaction tax. The informative but illi-
quid equilibrium is a separating equilibrium of the
signaling game.

Conversely, when the informed trader buys the
same amount of assets regardless of the fundamentals,
the amount of trading and the corresponding price do
not convey information. Although maximal trading
may occur, also independently of the FTT, the invest-
ment is inefficient thus reducing the firm’s value. The
informed trader pays an “average price” that is larger
than the effective value of the firm when the funda-
mentals are weak: the information gap. An informed
trader possessing weak fundamental information thus
only buys the asset if the liquidity difference with
uninformed traders is sufficiently large; that is, the
gains from liquidity trading outweigh the cost of
uninformed investment. The uninformative but liquid
equilibrium is a pooling equilibrium of the signaling
game. For this uninformative but liquid equilibrium to
realize, the tax-adjusted liquidity ratio of informed
and uninformed traders must be sufficiently large to
account for the information gap. Indeed, the necessary
tax-adjusted liquidity ratio must be larger than in the
informative but illiquid equilibrium because the latter
is not plagued by the information gap.

In this environment, an FTT not only affects the
level of trade but also differentially impacts the condi-
tions for the existence of the two types of equilibrium
via the tax-adjusted liquidity ratio. In particular, the
introduction of an FTT first eliminates the possibility
of any uninformative but liquid equilibria, so that
only informative but illiquid equilibria survive.5 For
trade to take place, the tax-adjusted liquidity ratio
must be larger in uninformative equilibria than in
informative equilibria.

When both types of equilibrium coexist, the welfare
ranking depends on the tradeoff between market
liquidity and information transmission. In particular,
when the value of information is high, the informative
equilibrium is preferable even if it may mean that
liquidity is sacrificed. Importantly, when assessing this
tradeoff, the FTT plays a dual role: it both reduces the
level of trade in a situation of informative equilibrium
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and may make an uninformative equilibrium impossi-
ble. We thus specify if, and when, an FTT is socially
optimal. We show that if the value of information is
sufficiently great, then there is an optimal FTT that
“tilts” the asset market from an uninformative to an
informative equilibrium.

This optimal FTT policy also suggests that markets
and asset classes featuring large trading volumes and
low price volatility, that is, markets in a pooling equi-
librium, should be considered for adopting an FTT.6

Our model predicts that the introduction of an FTT in
these markets reduces trading, increases price infor-
mativeness and volatility and renders investment
decisions more efficient.

Our results help to account for some rather puz-
zling empirical findings concerning the FTT. Colliard
and Hoffmann (2017) study an FTT introduced in
France on August 1, 2012. They find a decline in intra-
day trading volume together with a positive, albeit
small, effect on price efficiency. Considering the same
policy change, Do (2019) focuses on the effect of the
FTT on corporate investment decisions and finds that
both investment and investment sensitivity to growth
opportunities were positively affected. Umlauf (1993)
shows that in Sweden the adoption of an FTT in the
1980s increased price volatility and reduced trade.
Similarly, other papers show a positive association
between financial market transaction costs, such as an
FTT, and price volatility (Jones and Seguin 1997, Hau
2006, Deng et al. 2018). The evidence regarding a posi-
tive correlation between transaction costs and price
volatility has been interpreted negatively as far as the
adoption of an FTT is concerned, whereas in our
model price volatility is beneficial as it implies that
prices become more informative. Our result sheds
new light on this well-established evidence.

1.1. Related Literature
Our paper contributes to the theoretical literature on
the rationale for adopting an FTT. Davila (2022) stud-
ies the welfare effects of an FTT and establishes its
optimal value. The rationale underlying the adoption
of an FTT is rooted in a behavioral bias. Traders hold
different beliefs, and thus some of them are optimistic,
whereas others are pessimistic. The presence of such
bias generates nonfundamental trading in the market.
Davila (2022) shows that the optimal FTT is positive if
nonfundamental trading is uncorrelated to fundamen-
tal trading. The FTT improves the allocation of risk by
reducing nonfundamental trading. However, if trad-
ers share the same beliefs, that is, that nonfundamen-
tal trading does not take place, then imposing an FTT
would inefficiently reduce fundamental trading. Even
if we model the FTT as a trading cost, our model does
not rely on behavioral biases and nonfundamental
trading to justify an FTT. In our model, trading is

fundamental because of different liquidity needs and
the differing information possessed by traders.
Although the adoption of an FTT reduces valuable
trading, it may still increase welfare.

Our paper also relates to the literature on FTTs as
transaction costs and on their impact on welfare.7 This
literature is concerned with how the financial market
produces information and aggregates it, whereas we
extend the analysis to the impact of financial market
information on real investment, the information trans-
mission channel. Dow and Rahi (2000) consider a
model in which both uninformed liquidity traders
and informed competitive traders buy assets.8

Whether prices reveal information depends on the
share of traders who are uninformed. The inefficiency
in their model arises from the presence of uninformed
liquidity traders. The inefficiency in our model arises
from the strategic informed trader who has the ability
to influence the market outcome. Dow and Rahi
(2000) evaluate an FTT in a model without any value
of information and show that it may increase specula-
tive profits. In our model, the informed trader inter-
nalizes the tradeoff between gains from trade and the
divulgence of information. Davila and Parlatore
(2021) study the effect of an FTT on information
aggregation and acquisition in financial markets. They
show that the impact of a transaction cost on informa-
tion aggregation regarding prices is ambiguous and
crucially depends on the sources of noise and of trad-
ers’ heterogeneity. We derive a complementary result
for information transmission. When trade takes place
between heterogeneous investors, there is an optimal
FTT that maximizes welfare. Kurlat (2019) and Kurlat
and Scheuer (2021) analyze models in which traders
choose information endogenously and show that too
much information may be acquired; therefore, an FTT
could help discourage information acquisition. Vives
(2017) and Gümbel (2005) examine models in which
an FTT improves welfare by correcting traders’ infor-
mation acquisition choices. Biais and Rochet (2020)
show that an FTT is part of the optimal tax mix to gen-
erate fiscal revenue when wealth is not perfectly
observable, and rich people are more likely to engage
in financial transactions.

It is important to distinguish between information
aggregation and information transmission. There are
several studies pointing to the fact that dispersed
information is aggregated in stock prices: these in-
clude Grossman (1976) and Grossman and Stiglitz
(1980) and more recently Han et al. (2016). The focus
of the present article on information transmission fol-
lows the seminal works by Glosten and Milgrom
(1985) and Kyle (1985) and, more recently, Goldstein
and Gümbel (2008) and Edmans et al. (2015). Our
model can be seen as an intersection of the models
in Kyle (1985) and Glosten and Milgrom (1985). We
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consider risk-neutral traders as in Glosten and
Milgrom (1985); however, the informed trader has
market power and private information, as in Kyle
(1985), which naturally leads to the strategic consider-
ation present in a perfect Bayesian equilibrium as
highlighted by Laffont and Maskin (1990). This gener-
ates an interesting tradeoff between the volume of
trading and the price’s information content. As in the
previous literature (Glosten and Milgrom 1985, Kyle
1985), in our model, competitive uninformed market
makers receive market orders from the informed
trader. To generate trade among risk-neutral traders,
we adopt heterogeneous liquidity needs in the spirit
of Glosten and Milgrom (1985).

The seminal papers by Kyle (1985) and Glosten and
Milgrom (1985), together with a large part of the sub-
sequent literature, are concerned with positive analysis
and in particular with how trading affects information
transmission, the bid-ask spread, and market liquidity.
This literature makes use of noise traders as a reduced
form for other trading motives. The presence of noise
traders makes it hard to perform a normative analysis
and evaluate welfare. By modeling rational liquidity-
constrained traders who only generate fundamental
trading, this paper sidesteps these concerns.

For information transmission to have social value,
prices need to have a real effect. We incorporate this
into our model by adopting real investment, following
the literature on the feedback effect between asset pri-
ces and real investment (Leland 1992, Dow and Rahi
2003, Goldstein and Gümbel 2008, Edmans et al.
2015). Similar to the seminal contribution of Leland
(1992), our model embraces the idea that informed
trading is beneficial to real investment.

The remainder of the paper is organized as follows.
Section 2 introduces the model. Section 3 derives the
constrained first-best solution. Section 4 characterizes
separating and pooling equilibria. Section 5 studies
welfare in both equilibria and analyzes the welfare
effect of the FTT. Section 6 discusses some extensions
of the model. Section 7 concludes. Appendix A col-
lects all the proofs, and Appendix B contains the for-
mal analysis of the model’s extensions.

2. Model
A firm’s manager faces a risky investment opportu-
nity whose value depends on the realization of the
prospect of the investment, or state of the world, and
on the level of investment, as described momentarily.
The state of the world is the random variable ω ∈
{L,H} where the H-state occurs with probability β and
the L-state with complementary probability 1− β.

The firm’s stock is traded in a financial market
populated by a single informed trader, I, who privately
observes the prospect of the investment ω, together
with a unit measure of perfectly competitive, un-
informed traders, U, who own all of the firm’s assets
E� 1.9 Traders are risk-neutral, and the assumption of
unitary endowment is designed to simplify notation
without losing any generality.

The uninformed traders are also more liquidity con-
strained than the informed trader. In particular, they
discount future earnings more than the informed
trader, that is, the discount factors are, respectively,
δU < δI.10 This difference in liquidity requirements
determines the gains to be had from trading and moti-
vates the informed trader I to buy T ∈ [0, 1] units of
the asset.11 After observing the quantity T, unin-
formed traders revise their belief Pr(H | T) and trade
the asset with the informed trader at price P.12 On
observing P, the firm’s manager revises the belief
Pr(H | P) and invests k.

The buyer, that is, the informed trader, may have to
pay the government an FTT τ ≥ 0 that is proportional
to the purchase value P × T.13 If this is the case, the
tax is paid at t � 2. Figure 1 reports the timing.

The manager decides to invest k that, combined
with the prospect ω, determines the firm’s value.
Knowing ω, the manager will invest optimally, leading
to the optimal ex post value of the firm Fω.14 Without
any loss of generality, we assume that the firm’s value
in the H-state is larger than in the L-state: FH > FL.

The manager may have to invest without knowing
the actual state of the world ω. We use F̄ω to indicate
the ex post value of the firm when ω realizes; how-
ever, the manager, at t � 1 had to establish the optimal

Figure 1. Timeline

Dieler et al.: Asset Trade, Real Investment, and Tilting Financial Transaction Tax
4 Management Science, Articles in Advance, pp. 1–24, © 2022 INFORMS



level of investment from an ex ante viewpoint, in the
belief that Pr(H) � β. Because the investment was
made without knowing the state of the world, we
have Fω ≥ F̄ω. We assume F̄H > F̄L.

Finally, we use F−ωω to indicate the value of the
firm when the realization of the state at t � 2 is ω, but
at t � 1 the manager chose what would have been an
optimal investment had the observed value of the
state been −ω. Clearly, if the manager had invested
according to belief β instead of mistakenly thinking
that the true state was −ω, the firm’s value would
have been greater: F̄ω ≥ F−ωω . Summarizing, the ex post
values of the firm, conditional on the realized value of
ω, are as follows:

Fω ≥ F̄ω ≥ F−ωω : (1)

The ex ante expected value of the firm when the man-
ager invests without knowing the actual state of the
world is F̄ � βF̄H + (1− β)F̄L. The increase in the firm’s
value when investing according to the actual state
of the world, rather than according to the prior
β � Pr(H), is

βFH + (1− β)FL − F̄ ≥ 0: (2)

There is value of information if the inequality in Expres-
sion (2) is strict. When the level of optimal investment
is independent of the state of the world then all the
terms in (1) are identical, and the value of the informa-
tion in Expression (2) is nil. Consequently the firm’s
manager cannot benefit from learning from prices. We
refer to this as the no-feedback-case.

To limit the number of cases, but without losing
insights, we further assume

FLH > FL, FHL > 0: (3)

The first inequality implies that even a distorted
investment in state H results in a higher value of the
firm than the best investment in state L. The second
inequality states that a distorted investment in the
L-state still results in a higher value of the firm than
investing in the outside asset does.

For the main analysis, we define the following ter-
minology. First, the information gap, F̄

F̄ω
, is the ratio of

the value of the firm attributed by uninformed traders
and the firm’s manager, in the numerator, to the value
attributed to the firm by the informed trader, in the
denominator. When there is asymmetric information,
the information gap is larger than one when the
informed trader knows the realized state is L. It is
lower than one when the realized state is H. When
instead there is symmetric information, everybody
holds the same expectation on the firm value, and the
information gap is then equal to one. Second, the tax-
adjusted liquidity ratio, δI

δU(1+τ), is the ratio of liquidity
preferences adjusted by the FTT.

3. Full Information Benchmark
When players are fully informed about the state ω, the
manager induces a firm value Fω and the firm trades
at price Pω. Uninformed traders prefer trading Tω

units of the asset at a price of Pω rather than holding
on to them, if

PωTω + δU(1−Tω)Fω ≥ δUFω: (4)

The left-hand side of the inequality reflects unin-
formed traders’ profits from selling Tω units that they
compare with the value of holding the asset on the
right-hand side.

Competition among them drives the price down to a
level at which they become indifferent, so that Equation
(4) holds with equality, and the equilibrium asset price is

Pω � δUFω: (5)

The more liquidity-constrained uninformed traders
are, that is, the smaller δU, the lower the price is.

The informed trader, in turn, is willing to trade Tω

units if the net gains from trade are weakly larger than
those resulting from investment in the riskless asset,

(−(1+ τ)Pω + δIFω)Tω ≥ 0: (6)

Because the informed trader’s profit is linear in Tω,
the profit-maximizing level of trade is given by a cor-
ner solution, that is, Tω ∈ {0, 1}. For the informed
trader to buy, Tω � 1, the net price, Pω(1+ τ), has to be
weakly smaller than the discounted value of the firm
δIFω. We say that the adjusted liquidity ratio has to be
weakly larger than the information gap, which is
equal to one under symmetric information. The fol-
lowing proposition summarizes these observations.

Proposition 1. Given full information,
(i) The asset price reflects information about the state ω,

Pω � δUFω, and maximal trade realizes in any state ω,
Tω � 1, if the tax-adjusted liquidity ratio is weakly larger
than one:

δI
(1+ τ)δU ≥ 1, (7)

(ii)Otherwise, no trading takes place, Tω � 0.

Given full information, the only motive for trading
are heterogeneous liquidity preferences, that is, the
different discount factors for informed and unin-
formed traders, accounting for the FTT. In case (i), the
tax-adjusted liquidity ratio δI(1+τ)δU being larger than one
shows that the informed trader values future gains
net of tax more than uninformed traders do, δI(1+τ) ≥ δU.
Therefore, there is room for trading between informed
and uninformed traders. Point (ii) shows that the FTT
can distort the level of trade. A sufficiently large FTT,
τ ≥ δI

δU
− 1, reduces the tax-adjusted liquidity ratio, and

when it becomes smaller than one, there is no longer
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any room for trading because the informed trader val-
ues future earnings less than uninformed traders do.

The welfare loss of an FTT, in this case, is as follows.
When the informed trader buys (case (i)), the FTT
does not affect trade but simply induces a welfare-
neutral transfer −τPωTω from the informed trader to
the government’s coffers. By defining welfare W as
the expected sum of traders’ payoff and government
revenue, we have

W∗ �∑
ω

Pr(ω)[−(1+ τ)PωTω + δITωFω +PωTω

+δU(1−Tω)Fω + τPωTω]
� δI(βFH + (1− β)FL), (8)

which is the expected value of the firm as perceived
by the final owner, the informed trader.

When the FTT is high enough to discourage trade,
welfare is equal to

W0 � δU(βFH + (1 − β)FL), (9)

because the firm remains in the hands of uninformed
traders.

The distortionary effect of an FTT that moves the
economy away from trade toward no-trade is

W∗ −W0 � (δI − δU)(βFH + (1 − β)FL) > 0, (10)

and this amounts to the loss of the asset remaining in the
handsof theuninformed traderswhovalue future returns
less than the informed trader does. Let us call τFB �( δI
δU
− 1

)
. Then any τ ∈ [0,τFB] supports the constrained

first-best solutionwith the efficient level of trade.

4. Liquidity and Information Tradeoff
We consider an informed trader who possesses pri-
vate information about the prospects of the invest-
ment ω. The trader’s strategy is a mapping T : {L,H}
→ R+

0 that prescribes a quantity Tω on the basis of pri-
vate information ω. The uninformed traders’ strategy
maps the level of trade to the asked price: P :R+

0 →R+
0 .

The firm manager’s strategy maps the observed price
to the investment and to the value of the firm.

A Perfect Bayesian equilibrium of this signaling
game consists of a triple of players’ strategies (trade,
prices, and investment/firm value) and a family of
posterior conditional beliefs such that strategies are
sequentially rational given the other players’ strat-
egies and beliefs, and beliefs are consistent (using
Bayes rule) with the strategy of the informed trader.15

Because the asset price P reflects the informed trader’s
decision T and uninformed traders act competitively, P
conveys the same information as T, and thus uninformed
traders and the manager hold the same beliefs:
q � Pr(H | T) � Pr(H | P).

4.1. Informative but Illiquid Trade
Let us suppose that the informed trader buys Tω after
observing ω with TH ≠ TL. In turn, observing Tω,
uninformed traders adjust their conditional beliefs q.
We posit the following:

q � Pr(H | T) �
{1 if T � TH
0 if T � TL
1 otherwise:

(11)

These conditional beliefs postulate that after observ-
ing a level of proposed trade TL, uninformed traders
believe that they face the informed trader in the
L-state and that this will determine a price PL to be
discussed momentarily. Conversely, if they observe
any other level of trade, they believe they are facing
the informed trader in the H-state and that this will
determine a price PH.16

On observing the price Pω, with PH ≠ PL, the man-
ager believes to be in the ω-state, that is, Pr(H |
PH) � 1, Pr(H | PL) � 0.17 Hence, in a separating equili-
brium, the asset trade Tω perfectly reveals information
through prices Pω, and the manager thus makes the
optimal investment that delivers the maximum firm
value conditional on the state Fω.

Accounting for the manager’s reaction, equilibrium
prices satisfy the following participation constraint for
each uninformed trader:

PωTω + δU(1 − Tω)Fω ≥ δUFω, (12)

as in the full information benchmark. The right-hand
side shows that, because uninformed traders are atom-
istic, the informational content of the price is unaf-
fected if one of them decides not to trade, as is the
manager’s decision. In virtue of the previous condi-
tion, competition between uninformed traders drives
prices down until their participation constraint binds:

Pω � δUFω, (13)

as in the full information benchmark. The difference
here is that the information reaches uninformed trad-
ers and the manager, respectively, via the levels of
trade and the associated prices.

The informed trader is willing to buy the risky asset
if its present value, net of the FTT τ, outweighs the
zero return on the riskless asset:

−(1 + τ)PωTω + δITωFω ≥ 0: (14)

With the equilibrium price Pω as in Expression (13),
the informed trader’s participation constraint is thus
satisfied if

δI
(1+ τ)δU ≥ 1: (15)

As with full information, in a separating equilibrium,
the gains from trade accrue from the different liquid-
ity needs of informed and uninformed traders.
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Uninformed traders are eager to sell assets because of
their liquidity needs, and the informed trader benefits
from the discounted price. Given that asset trade pro-
vides the same information to uninformed traders
and the firm’s manager, for any ω, trade will occur
when the tax-adjusted liquidity ratio is weakly larger
than the information gap, which is one in the case of a
separating equilibrium, because the manager, unin-
formed traders, and informed trader all possess the
same information.

However, the possibility of conveying information
through trade comes with constraints. The informed
trader may try to exploit the superior information and
induce uninformed traders into believing that the
economy is in the L-state, because in this way, the
price that the informed trader has to pay is lower, as
PL < PH. To avoid this mimicking incentive, the level
of trades TH and TL must differ to convey information.
This is guaranteed by the following incentive compati-
bility constraints, one for any ω:

−(1 + τ)PωTω + δITωFω ≥ −(1 + τ)P−ωT−ω + δIT−ωF−ωω :

(16)

The incentive compatibility Constraints (16) impose
restrictions on the levels of trade TH and TL as the fol-
lowing proposition states.

Proposition 2 (Separating Equilibrium). An informative
equilibrium exists if and only if δI

δU(1+τ) ≥ 1, in which case:
(i) In state H, trade is efficient, TH � 1;
(ii) In state L, trade TL is distorted downward, with 1 >

T̄L ≥ TL ≥ TL (expressions of boundaries T̄L,TL in Appen-
dix A), if

FH − FL
FH − FLH

≥ δI
δU(1+ τ) , (17)

where T̄L and TL are decreasing in the FTT. Otherwise, TL

is arbitrarily close to one and independent of τ (“no-envy”
case);

(iii) Prices in the two states differ with PH > PL, whereby
they reveal information about the firm’s prospects, and the
manager invests optimally resulting in the maximization of
the firm’s value Fω.

For the informed trader not to induce a low price
PL, regardless of the state ω, the proposition shows
that the level of trade in the L-state, TL, must be dis-
torted downward. When Condition (17) holds, equili-
brium levels of trade feature less than the efficient
amount of trade, TL < 1, including the Pareto optimal
equilibrium with maximum trade, T̄L < 1. Observing
trading in the market in this separating equilibrium, an
empiricist sees price and liquidity volatility. On the one
hand, this is beneficial for real investment because price
volatility is associated with information revelation. On
the other hand, trade may not be optimal, and the

empiricist sees cases in which the trading market is rela-
tively illiquid: T < 1. We say the financial market in the
separating equilibrium is illiquid, with traders not
always able to meet their liquidity needs in full.

Condition (17) for restricted trade is interpreted as
follows. By making uninformed traders wrongly
believe that the state is ω � L, the informed trader gen-
erates a price reduction of δU(FH − FL). At the same
time, the informed trader also induces a reduction in
the firm’s future value because of suboptimal invest-
ment by the manager, who expects a state L, equal to
δI
1+τ (FH − FLH). When the price reduction is greater than
the loss in the firm’s value, that is (17) holds, the level
of trade TL must be reduced; otherwise, with TL � 1,
the informed trader in state ω �H would gain more
by mimicking the state ω � L.

The proposition also concerns the effects of an FTT.
The first of these is that when the informed trader has
to pay a tax on purchases, the gain from the liquidity
difference shrinks just like in the benchmark case of
symmetric information. If this effect is strong enough,
that is, δI

δU(1+τ) < 1, then the difference between the
liquidity needs of informed and uninformed traders
vanishes, and no trading takes place. Second, and spe-
cific to asymmetric information, the maximal amount
of trade in the L-state T̄L is decreasing in τ. The reason
for this is that a higher tax results in a greater gain of
the informed trader in the H-state from mimicking the
informed trader in the L-state. This in turn makes the
incentive compatibility Condition (16) tighter, and as
a consequence, the distortion on the level of trade TL

increases.
When there is no value of information, Fω �

F̄ω � F−ωω , the informed trader in the H-state has a
stronger incentive to deviate to the L-state contract
because there is no adverse effect on the firm’s value.
In fact, the reduction in firm value is now equal to
δI
1+τ (FH − FLH) � 0. To deter the informed trader in the
H-state from deviating, the incentive-compatible level
of trade in the L-state has to be sufficiently low, and
specifically, it needs to be lower than when informa-
tion is of social value. Moreover, trade is always illi-
quid in state L because the left-hand side of (17)
becomes arbitrarily large.

4.2. Liquid but Uninformative Trade
In this section, we study the possibility of an maxi-
mally liquid market, independently of state ω, which
foregoes the possibility of conveying information and
ends up with the firm’s value being suboptimal.

In such a pooling equilibrium, the informed trader
buys an identical quantity TP regardless of state ω.
Therefore, uninformed traders and the manager
cannot infer the informed trader’s private informa-
tion. Observing the informed trader’s demand TP,
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uninformed traders’ conditional posterior beliefs are
equal to their priors, and a “pooling” price PP emerges
regardless of the state. In turn, the manager cannot
infer the state of the world from this price, and conse-
quently invests by maximizing the firm’s ex ante
value, which leads to the expected firm value F̄. We
pin down on and off equilibrium beliefs as follows18:

q � Pr(H | T) �
{
β if T � TP,
1 for any other T: (18)

After observing the informed trader’s demand, unin-
formed traders decide whether to trade the asset. The
uninformed traders’ participation constraint is now
given by

PPTP + δU(1 − TP)F̄ ≥ δUF̄, (19)

and competition among uninformed traders pins the
price down to

PP � δUF̄:

Given the manager’s decision, the actual value of the
firm will be F̄ω when the informed trader holds
information ω and purchases TP. Hence, knowing
ω and buying TP units of the asset, the informed
trader improves with regard to investing in the risk-
less asset if

(−(1+ τ)δUF̄ + δIF̄ω)TP ≥ 0: (20)

Because F̄H > F̄ > F̄L, the informed trader in the H-state
benefits from a relatively low asset price, whereas the
informed trader in the L-state has to pay a relatively
high price.

However, the informed trader may try to buy a
quantity of assets T′ rather than the quantity TP.
Given said quantity T′ and the associated price of P′,
the manager believes the economy to be in the H-state
and invests accordingly. The resulting price would be

P′ � δUFH:

Bearing in mind this chain of reactions, the incentive
compatibility constraint of the informed trader in state
ω will be

(δIF̄ω − (1 + τ)δUF̄)TP ≥ (δIFHω − (1 + τ)δUFH)T′: (21)

Taking into account the traders’ incentives and the
manager’s investment, we can identify conditions that
guarantee trading takes place in equilibrium with no
information revelation.

Proposition 3 (Pooling Equilibrium). Pooling equilibria
exist if and only if

FH − F̄
FH − F̄H

≥ δI
δU(1 + τ) ≥

F̄
F̄L

, (22)

in which case:

(i) Trade is 1 ≥ TP ≥ TP (expression of boundary TP in
Appendix A), independently of the state of the world, where
TP is decreasing in the FTT;

(ii) The asset price is uninformative about the state of the
world, PP � δUF̄ for anyω;

(iii) The manager remains uninformed and consequently
invests inefficiently, that is, for anyω the firm value is F̄ω < Fω.

When a pooling equilibrium exists, it comprises a
range of equilibrium trading levels, with a lower
threshold of TP. The Pareto optimal pooling equili-
brium features an efficient level of trade, TP � 1. We
say the market is fully liquid. An empiricist observing
the economy in a pooling equilibrium would identify
relatively high levels of trade and limited price volatil-
ity over time. Market quality in terms of price infor-
mativeness is however poor. In this sense, a liquid
market does not always equate to informative prices.

The second condition in (22) sets a lower bound for
the tax-adjusted liquidity ratio. It ensures participa-
tion of the informed trader in the L-state who has the
least incentive to participate. Given the price reflecting
the value of the firm F̄, is larger than the informed
trader’s valuation in the L-state, F̄L, the price has to
be sufficiently discounted. The condition states that
the tax-adjusted liquidity ratio must be higher than
the information gap in the L-state F̄=F̄L. This condition
is more easily met the larger the probability of being
in the L-state is, because in this case, F̄ would be close
to F̄L.

At the same time, the tax-adjusted liquidity ratio
should not be too high; otherwise, the informed trader
in the H-state would prefer to slightly reduce the level
of trade, provide correct information to uninformed
traders and the manager, and thus induce the appro-
priate level of investment and the optimal firm value
FH. This move would increase the value of the firm by
FH − F̄H. However, the change in beliefs of unin-
formed traders would also imply a price increase of
FH − F̄. The first inequality in (22) therefore guarantees
the incentive compatibility of the informed trader in
the H-state. The upper bound of Condition (22)
decreases in β, which implies that the condition is
more easily satisfied if the probability of being in the
L-state is large.19 The FTT affects the pooling equilibrium
of Proposition 3 through the participation constraint of
the informed trader. In the second inequality in (22), a
high FTT makes the pooling equilibrium impossible.

In the case of no information value, Fω � F̄ω � F−ωω ,
as with the separating equilibrium, the deviation of
the informed trader in the H-state does not adversely
affect the firm’s value, FH − F̄H � 0; at the same time,
the price still increases, FH − F̄ > 0. As a result, the tax-
adjusted liquidity ratio can now be arbitrarily large
without this affecting the condition for the existence
of the pooling equilibrium (22).
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4.3. Equilibria Existence
In Section 5, we identify the tradeoff between market
liquidity and price informativeness. It is useful to
establish beforehand to what extent the two types of
equilibrium can coexist, depending on the tax-
adjusted liquidity ratio. To avoid any uninteresting
cases, we disregard that of no trade.

Proposition 4 (Equilibrium Existence). Multiplicity of
equilibria depends on the relative size of the tax-
adjusted liquidity ratio to the information gap.

(i) If 1 ≤ δI
δU(1+τ) ≤ F̄

F̄L
only a separating equilibrium exists.

(ii) If F̄
F̄L
< δI

δU(1+τ) ≤min FH−F̄
FH−F̄H

, FH−FL
FH−FLH

{ }
both a pooling equili-

brium and a separating equilibrium exist.

As discussed in the preceding sections, trade takes
place on the basis of different liquidity needs, net of
the FTT, and can contribute to information revelation.
In the separating equilibrium, information is fully
revealed by trading, and therefore the information
trade motive is dominant. In fact, the ability to convey
information implies that the condition of the existence
of a separating equilibrium becomes the same as with
complete information. In the pooling equilibrium, on
the other hand, the information trade motive is absent,
because trade does not provide any information. As a
consequence, this equilibrium’s region of existence is
smaller than that of the separating equilibrium.

The different regions of existence of the two types
of equilibrium have important implications for welfare
and the optimality of an FTT. By increasing the FTT τ
enough, one can impact the market to the point where
only a separating equilibrium exists, with all the associated
welfare implications. In the next section, we analyze the
welfare consequences of adopting such a “tilting FTT.”20

5. Welfare Effects of FTT
First, we compare welfare between of pooling equili-
brium and separating equilibrium. Second, we investi-
gate the effects and potential optimality of an FTT. The
welfare comparison focuses on the two relevant cases.
First, we provide a comparison between the Pareto opti-
mal separating and pooling equilibria. This is the most
natural comparison because it gives both equilibria a fair
chance. Third, we compare the separating equilibrium
with the lowest welfare to the pooling equilibrium with
the largest welfare. That is, even when the FTT has the
worst possible chance to improve welfare, we demon-
strate that there is still scope for an optimal FTT.

To obtain explicit and more transparent expressions
for welfare comparisons, we specify the firm’s profit
value function as follows:

Fω � Vω + v, F̄ω � Vω, F−ωω � Vω − v, (23)

where VH > VL > 0.21 When v > 0 condition (1) holds
with strict inequality, the value of information, given

in condition (2), is equal to v. This function of the
firm’s value allows us to separate the value of infor-
mation, v, from the severity of asymmetric informa-
tion, VH −VL. The difference in expected firm values,
from the informed trader’s perspective, given the
manager having complete versus incomplete informa-
tion is

βFH + (1− β)FL − [βF̄H + (1− β)F̄L] � v:

The loss from inefficient investment by the firm man-
ager equals the value of information. Moreover, the
firm’s loss in value in state ω when investing as if the
state were −ω becomes Fω − F−ωω � 2v. The function
adopted for the firm’s value function, together with
condition (3), implies that VH −VL > 2v and VL > v.

5.1. Information vs. Liquidity
The separating equilibrium guarantees the revelation
of information, more efficient investment, and the higher
value of the firm. However, it may come with reduced
market liquidity, TL < 1, which is necessary to guarantee
incentive compatibility. The pooling equilibrium, on the
other hand, can guarantee the maximal level of trade and
liquidity, at the cost of leaving the economy with limited
information and inefficient investment.

Let us first consider the separating equilibrium.
Substituting the equilibrium and efficient level of
trade in the H-state, TH � 1, and for a given level of
trade in the L-state, TL < 1, welfare in the separating
equilibrium can be written as

WS �W∗ − (1− β)(δI − δU)(1−TL)FL, (24)

where W∗ is the welfare of the first-best equilibrium
with full information. In the H-state, the level of trade
is efficient, and the firm changes hands entirely hav-
ing a value of δIFH to the informed trader. The welfare
loss in the separating equilibrium stems from the inef-
ficient level of trade in the L-state. Proposition 2 estab-
lishes that trade is inefficiently low, as only a fraction
TL<1 of the company is traded. This incomplete
change in ownership is inefficient, as uninformed
traders cannot satisfy their liquidity needs. Thus, wel-
fare is decreasing in the amount of trade, TL, the dif-
ference in liquidity needs δI − δU and the probability
of the L-state occurring.

As per Proposition 2, both the Pareto optimal level
of trade, T̄L, and the smallest admissible trade in the
L-state, TL, decrease in the FTT. Therefore, welfare in
the separating equilibrium,WS, decreases in the FTT.

In a pooling equilibrium with Pareto optimal trade,
uninformed traders sell all of their shares to the
informed trader. Thus, in a pooling equilibrium, wel-
fare is the expected discounted value of the firm from
the informed trader’s perspective. However, regard-
less of the nature of ω, the uninformed manager
invests inefficiently, and the real value of the asset is
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reduced to F̄ω instead of being the efficient value Fω.
In this case, welfare WP does not depend on the FTT
τ. Welfare in the pooling equilibrium yields

WP �W∗ − δI(β(FH − F̄H) + (1− β)(FL − F̄L)) �W∗ − δIv,
(25)

where the loss compared with the first best is the
reduced value of the firm as perceived by its final
owner, the informed trader.

There are multiple equilibria within each type of
equilibrium with different levels of trade. First, we
compare the Pareto optimal separating (TL � T̄L) and
pooling (TP � 1) equilibrium. We then compare the
Pareto optimal pooling equilibrium (TP � 1) with the
separating equilibrium characterized by the smallest
admissible level of trade (TL � TL), which in turn
delivers the lowest level of welfare attainable in a sep-
arating equilibrium. This last case is useful because it
provides a robust comparison between the separating
and pooling equilibria, considering the worst case sce-
nario for the separating equilibrium.

Comparing the level of welfare in the separating
and pooling equilibria, the main tradeoff is apparent
by eyeballing Expressions (24) and (25). Price infor-
mativeness guarantees efficient investment in the
separating equilibrium, thus yielding greater values
of the firm compared with the firm values in the
pooling equilibrium Fω > F̄ω. In contrast, because of
reduced market liquidity in the separating equili-
brium, liquidity-constrained uninformed traders can-
not sell all of the assets like they can in the pooling
equilibrium TL < TP � 1. The difference in welfare lev-
els between the two types of equilibrium is as follows:

ΔW �WS −WP � δIv− (δI − δU)(1− β)FL(1−TL): (26)

The next proposition, which considers the situation in
which there is no FTT, establishes the welfare compar-
ison by focusing on the two key factors: the value of
information and the different liquidity needs. Let us
call the value of information at which welfare levels in
separating and pooling equilibria are identical v̄. At
the threshold v̄, the value of information in the sepa-
rating equilibrium equals the value from liquidity-
motivated trades in the pooling equilibrium. The
value of information clearly differs in the two scenar-
ios, that is, the one in which we compare the two
Pareto optimal equilibria (v̄ � v0), and the one in
which we compare the Pareto optimal pooling equili-
brium with the least-trade separating equilibrium
(v̄ � v1). Therefore, the cutoff value can take two values
v̄ ∈ {v0,v1}. The following proposition holds true for
both scenarios, and it is thus stated for a general cutoff v̄.

Proposition 5 (Welfare Comparison). Let us assume that
there is no FTT, τ� 0, and that both pooling and separating

equilibria exist. A value of information v � v̄ ≥ 0 (the
expressions for the cutoff v̄ are in Appendix A) exists for
which ΔW � 0 and:

(i) If the value of information is low, v ≤ v̄, then the pool-
ing equilibrium is socially optimal, WP ≥WS;

(ii) If information is sufficiently valuable, v > v̄, then the
separating equilibrium is socially optimal, WS >WP.

The proposition establishes the welfare ranking
absent an FTT to prepare for the discussion when
an FTT is desirable. Proposition 5 states the central
tradeoff. Information revelation through asset trade
improves real investment but requires a smaller
expected level of trade reducing market liquidity. In
(i), when the value of information is small, informa-
tion revelation is less important, and the benefit of
market liquidity in the pooling equilibrium outweighs
the benefit of efficient real investment in the separat-
ing equilibrium. On the contrary, in (ii), the value of
information revelation in the separating equilibrium
is sufficiently large that its benefit outweighs the mar-
ket liquidity in the pooling equilibrium. Case (i) also
accounts for the situation in which information has no
value, v � 0, and in this case, the welfare comparison
always favors the liquid pooling equilibrium. Before
deriving the optimal FTT, we summarize the effects of
an FTT from Propositions 4 and 5.

Corollary 1 (Effects of an FTT on Equilibria). The FTT
(i)Only reduces the level of trade in the L-state of the sepa-

rating equilibrium if TL ∈ {TL, T̄L};
(ii) Affects the existence of the pooling equilibrium, mak-

ing it impossible to exist for a sufficiently high FTT.

Point (i) implies that the introduction of, or increase
in, the FTT reduces welfare in the separating equili-
brium while leaving welfare in the pooling equili-
brium unaffected. Point (ii) implies that it is always
possible to guarantee the existence of the separating
equilibrium by setting a low FTT, for example, τ � 0,
as long as the liquidity ratio is larger than one, that is,
trading takes place. Conversely, it is possible to rule
out a pooling equilibrium by setting a sufficiently high
FTT that the tax-adjusted liquidity ratio δU=(δI(1+ τ))
falls below the information gap F̄=F̄L. Corollary 1 also
carries over when information has no value.

Corollary 1 delivers an important result for policy
makers. The FTT is useful to tilt the equilibrium in the
economy. We exploit this possibility in the next sec-
tion, where we consider an FTT that makes certain
types of equilibrium impossible. Conversely, we dis-
regard the case where the FTT shifts the market away
from a given equilibrium either toward another of the
same type or to a different type of equilibrium, when
the original equilibrium remains feasible. The latter
case would provide rather weak support for policy.
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Figure 2 illustrates Proposition 5 and Corollary 1(i),
that is, the tradeoff between the value of information
v, on the horizontal axis, and the difference in liquid-
ity needs δI

δU(1+τ), on the vertical axis in Figure 2(a) and
the welfare effect of an FTT in Figure 2(b). On the ver-
tical axis, we fix δU to some value and let δI(1+τ) vary.
The curves represent the value of information, v0, at
which welfare is identical in both pooling and separat-
ing equilibria, that is, the tradeoff between the value
of information and the value of liquidity trades is bal-
anced. In Figure 2(a), on the left-hand side of the
curve, trade motivated by liquidity needs outweighs
the value of information, whereas the opposite holds
on the right-hand side of the curve. In Figure 2(b),
when introducing the FTT, ex ante welfare in the sepa-
rating equilibrium decreases as trade in the L-state is
reduced. The decrease in welfare implies a shift to the
right of the v0-curve. For a given liquidity difference, the
value of information has to be larger with an FTT than
without one in order that the separating equilibriumyield
a greater level ofwelfare than the pooling equilibrium.

5.2. Optimal FTT
We first consider an economy where no FTT is levied.
We address the following question: does the introduc-
tion of an FTT improve welfare? The next proposition
provides a qualified positive answer to that question.

From Expression (26), we derive the tax τ̄ for which
welfare in pooling and separating equilibria is identi-
cal: ΔW � 0. This tax differs for the two scenarios, that
is, the one in which we compare Pareto optimal equili-
bria (τ̄ � τ0) and the one in which we compare Pareto
optimal pooling equilibrium with least-trade separat-
ing equilibrium (τ̄ � τ1).

Proposition 6 (Efficient FTT). Consider an economy with
no FTT, τ � 0 in a pooling equilibrium. A strictly positive
FTT τ∗ � δI

δU
F̄L
F̄
− 1 is optimal if the value of information is

sufficiently high, that is, when v > v̄ and τ∗ ≤ τ̄.

The reasoning behind this result relies on Corollary 1.
If the market is in a pooling equilibrium, it is possible to
tilt it to a separating equilibrium by adopting a suffi-
ciently large FTT. This policy is beneficial if welfare is
higher in the separating equilibrium than in the pooling
equilibrium and in particular if the value of information
outweighs the value of liquidity trades, that is, v > v̄ as
in Proposition 5(ii). Focusing on the Pareto optimal
pooling equilibrium, welfare does not depend on the
FTT, whereas in the separating equilibrium, it decreases
in the FTT. Hence, for a positive FTT to be optimal, it
must be equal to the minimum FTT capable of shifting
the economy from a pooling equilibrium to a separating
equilibrium, that is, τ∗.22 Indeed, for the FTT to be opti-
mal, sufficiently valuable information, v > v̄, is only a
necessary condition, because welfare in the separating
equilibrium decreases in the FTT. Therefore, the suffi-
cient condition for an optimal FTT is given by τ∗ ≤ τ̄.

Figure 3 illustrates the idea behind the proof of
Proposition 6. Figure 3(a) recalls the conditions for the
existence of separating and pooling equilibria from
Proposition 4. For small liquidity differences, there is
only a separating equilibrium, whereas for large
liquidity differences both a pooling and a separating
equilibrium exist. Figure 3(b) shows that there is scope
for an optimal FTT if the parameters are such that, if
the economy is above the horizontal line, the prevail-
ing equilibrium is pooling and the value of informa-
tion exceeds v0|τ�τ∗ .

Two further observations are in order here. First,
because any tax in the range [τ∗, τ̄) strictly improves
welfare, the introduction of an FTT can increase wel-
fare even if it produces other negative economic
effects that are not modeled here. In other terms, the
condition for an optimal FTT is neither tight nor
knife-edge. Second, an optimal policy may also con-
sider the introduction of a temporary FTT. This would
allow the economy to move away from a pooling
equilibrium, and a subsequent, gradual reduction of

Figure 2. Welfare Comparison

(a)  Welfare tradeoff (b)  Welfare shift
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the tax may reduce on the degree to which it distorts
liquidity, nd thus may keep the economy in the infor-
mative separating equilibrium.

The next results show, conversely, when an FTT
should not be used.

Proposition 7 (Inefficient FTT). The optimal FTT is nil if
(i)Only the separating equilibrium exists, absent an FTT,
(ii) Both pooling and separating equilibria coexist, but the

pooling equilibrium’s level of welfare is greater than that of
the separating equilibrium, that is, when v < v̄.

If the market is already in a separating equilibrium,
then the optimal FTT is τ � 0. The reason for this is
that even if welfare is greater in the pooling equili-
brium, varying the FTT cannot shift the market
toward a pooling equilibrium as shown in Corollary 1.
The optimal FTT is also nil when the pooling equili-
brium is associated to a higher level of welfare, for
example, when the value of information is low or nil,
as discussed in Proposition 6.

We summarize the content of Propositions 6 and 7
in the following corollary.

Corollary 2. An FTT is optimal if, and only if
(i) Welfare is higher in the separating equilibrium than in

the pooling equilibrium, and
(ii) The FTT enables the economy to be tilted from a pool-

ing equilibrium to a separating equilibrium.

Corollary 2 informs about the possibility of using
an FTT as a policy tool. First, if a policy maker decides
to use an FTT, the implications that the FTT has for
market informativeness and liquidity must be taken
into account. If the market is informative but illiquid,
then an FTT can only reduce welfare levels. Vice
versa, when the market is liquid but uninformative, a
desirable FTT can be conceived. The design of the tax
constitutes a tradeoff between the gain from tilting
the market toward an informative equilibrium and
the cost of reduced liquidity. If there is a significant
gain to be had from revealing information, even at the
cost of reduced liquidity, then introducing a tax is

desirable. If, conversely, the liquidity motive prevails,
the FTT should be nil to offer the greatest possible
opportunity for the pooling equilibrium to exist.
Another important point here is that if the value of
information is nil, then the case for an FTT is rather
weak, as one should hope that the economy be in the
Pareto optimal pooling equilibrium.

Second, even though a positive, welfare-increasing
FTT may exist, policy makers should carefully design
and apply it in the right conditions. From a practical
perspective, policy makers may consider the follow-
ing steps. Observing a large amount of trade with lit-
tle price variation, an FTT may be introduced with an
iterative process, starting from a very small FTT and
then increasing it gradually if liquidity and price var-
iation have not changed, that is, if the economy is still
in a pooling equilibrium. At some point, the level of
trade falls, and furthermore, the price variation
increases as the economy tilts to a separating equili-
brium. The corresponding FTT is then the optimal
one. At that point, the tax could be phased out as long
as the economy remains in the desirable informative
equilibrium.

6. Extensions
In this section, we consider some extensions of the
model to show that the results obtained in the main
analysis carry over into other contexts. In particular,
in turn we consider different liquidity needs, different
tax regimes, and a different distribution of the initial
endowment. The irrelevance results we obtain high-
light that regardless of liquidity needs, the tax regime
or the initial wealth allocation, the optimal FTT ren-
ders financial market prices more informative, and
thus results in a more efficient allocation of resources.

6.1. Short Selling
The informed trader is more liquidity constrained
than uninformed traders are when the tax-adjusted
liquidity ratio is smaller than one: δI

δU(1+τ) < 1. The

Figure 3. Optimal FTT

(a) Existence (b) Welfare and existence
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informed trader wants to trade on the basis of supe-
rior information and at the same time needs liquidity.
That trader can therefore short-sell the assets in the
initial period, thus obtaining immediate liquidity, and
then buy them back in the final period. When short
selling takes place, we obtain qualitatively the same
results as in the previous section. We provide a short
discussion here and refer to Appendix B.3 for the for-
mal analysis.

As when the informed trader buys from uninformed
traders, there is a pooling equilibrium in which the mar-
ket is liquid, and thus the more liquidity-constrained
informed trader can entirely satisfy the liquidity needs.
There also exists a separating equilibrium in which asset
prices are informative, so that the firm’s value is maxi-
mized but trade is inefficiently low. Pooling and separat-
ing equilibria coexist for a large difference in tax-adjusted
liquidity needs, that is, when the informed trader is con-
siderably more liquidity constrained than uninformed
traders are. A separating equilibrium also exists for small
differences in liquidity needs. The intuition whereby a
pooling equilibrium only exists for a large tax-adjusted
liquidity ratio while a separating equilibrium also exists
for a small ratio is the same as the one seen in the case
examined in the previous sections. Because there is only
one price in the pooling equilibrium, the informed trader
in the H-state, all else being equal, sells the asset at a price
below its fundamental value and therefore requires
higher gains from liquidity trade. Conversely, in a sepa-
rating equilibrium, the informed trader short sells the
asset at its fundamental value.

Welfare in the separating equilibrium decreases in
the FTT because it reduces the amount traded in the
H-state. Comparing welfare in the separating and
pooling equilibria when the value of information is
considerable, an optimal FTT exists that tilts the mar-
ket from a pooling to a separating equilibrium. If the
market is in a separating equilibrium or if it is in a
pooling equilibrium and the value of information is
low, then the optimal FTT is nil.

6.2. Different Tax Regimes
It is irrelevant which agent pays the FTT. Regardless
of whether the FTT is levied on the informed trader,
uninformed traders, or both, welfare remains unaf-
fected. We defer the formal derivations to Appendix
B.4 and provide the intuition of the result here. Call τB
the FTT paid by the buyer, the informed trader, and τS
the FTT paid by the sellers, the uninformed traders. To
illustrate the result, we consider the model in which the
informed trader is less liquidity constrained than are
uninformed traders: δI > δU. The irrelevance result can
be understood from the following two observations.

First, in an economy with risk-neutral, competitive
uninformed traders, regardless of the tax incidence,
the burden of the tax is borne by the informed trader.

Consider the price in the pooling equilibrium:

PP � δU
1 − τS

F̄,

which requires the informed trader to compensate
uninformed traders for the FTT τS. The informed
trader is only willing to purchase the asset if the par-
ticipation constraint is satisfied, and this now corre-
sponds to

δI(1 − τS)
δU(1 + τB) ≥

F̄
F̄L

: (27)

This expression resembles the characterization of the
pooling equilibrium in Condition (22), except that the
tax paid by uninformed traders modifies the adjusted
liquidity ratio on the left-hand side.23

As with Proposition 3 and Corollary 1, the FTTs
only affect the pooling equilibrium through its exis-
tence condition. The separating equilibrium, however,
is affected by the FTTs both through the existence con-
dition and by reducing the level of trade in the
L-state, TL, and hence the expected welfare level. The
optimal FTTs are any combination (τS,τB) such that
the tax-adjusted liquidity ratio satisfies Equation (27)
with equality. The idea of the optimal FTTs is exactly
the same as in Proposition 6.

Second, recall that the level of trade in the L-state is
derived from the incentive compatibility constraint in
the H-state and ensures that the informed trader does
not want to mimic the informed trader in the L-state
and to pay a lower price

−(1 + τB)PHTH + δITHFH ≥ −(1 + τB)PLTL + δITLFLH,

where Pω � δU
1−τS Fω. We obtain

TL � ((1− τS)δI − (1+ τB)δU)FH
(1− τS)δIFLH − (1+ τB)δUFL : (28)

By deriving the optimal FTT from Condition (27),
regardless of whether the tax is levied solely on the
informed trader, τS � 0, on uninformed traders, τB � 0,
or on both τS � τB, the level of trade in Expression (28)
remains unaffected. Because the informed trader bears
the cost of the tax no matter the tax incidence, only
the FTT total cost to trading matters, and this is
established by Condition (27). To see this analytically,
rewrite Expression (28) and substitute the optimal tax
ratio δI(1−τS)

δU(1+τB) � F̄
F̄L

so that the level of trade in the L-state
becomes

TL �
(1−τS)δI
(1+τB)δU − 1
( )

FH
(1−τS)δI
(1+τB)δU F

L
H − FL

�
F̄
F̄L
− 1

( )
FH

F̄
F̄L
FLH − FL

: (29)

Welfare in the separating equilibrium is therefore
independent of the tax system producing the irrele-
vance result.
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6.3. Alternative Endowment Allocation
In the main analysis, we assumed that uninformed
traders possess the initial endowment. Here, we analyse
the alternative scenario in which the informed trader
owns the initial endowment. We focus on the case
where uninformed traders are more liquidity con-
strained than the informed trader, such that T > 0. This
implies that uninformed traders are short selling the
asset. As with the short selling case discussed in Section
6.1, we assume that the borrowing costs of the asset are
equal to zero. We provide a brief discussion here and
defer the formal analysis to Appendix B.5.

The trade motives remain unchanged. The informed
trader attempts to benefit from superior information,
and there are gains to be made from trade between
uninformed and informed traders because of their dif-
ferent liquidity needs. As in the case in which unin-
formed traders possess the initial endowment, there
exist both an informative but illiquid separating equili-
brium and also an uninformative but liquid pooling
equilibrium. When separating and pooling equilibria
coexist, an optimal FTT exists that can improve welfare
by tilting the economy from an uninformative but
liquid pooling equilibrium to an informative but illiquid
separating equilibrium. Hence, the result presented in
Proposition 6 also applies to the case in which the
informed trader possesses the initial endowment.

7. Conclusion
This paper contributes to the long-standing debate
about the adoption of an FTT. The proponents of an
FTT typically emphasize the role of prices in efficiently
allocating resources in the economy. When there is
excessive trade that is not related to fundamentals,
prices become distorted and do not fulfill the aforemen-
tioned role. The FTT is thus intended to curb nonfunda-
mental trade and thereby improve the economy’s
resource allocation. The opponents of an FTT are con-
cerned that curbing nonfundamental trade may impair
financial markets’ role in risk sharing and in providing
short-term liquidity. We conceive a model comprising
both of the roles of financial markets, that is, resource
allocation and market liquidity. We show that multiple
equilibria exist that feature the two roles to different
extents. By establishing a welfare ranking depending
on the relative value of the two roles, we are able to
establish the conditions under which an optimal FTT
tilts the economy to the efficient and informative equili-
brium. Our results can guide policy makers as to which
markets should be subject to an FTT, and they help
explain the rather puzzling empirical evidence concern-
ing the introduction of FTTs in France and Sweden.
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Appendix A. Proofs

Proof of Proposition 2. Assume that δI ≥ (1+ τ)δU.
Consider first the informed trader in the L-state. Deviat-

ing and proposing a level of trade as the informed trader
in the H-state would induce a price change from PL to a
higher price PH. From incentive compatibility Constraint
(16), the informed trader in the L-state does not mimic the
informed trader in the H-state if

TL ≥ δIFHL − (1 + τ)δUFH
(δI − (1 + τ)δU)FL TH: (A.1)

This provides a lower bound on the amount of trade TL.
The informed trader in the H-state may want to mimic

the informed trader in the L-state to purchase assets at a
lower price PL < PH. However, if the amount of trade of
the informed trader in the L-state, TL, is sufficiently low,
the informed trader in the H-state prefers the larger
amount of trade, TH even at a higher price PH. From Con-
dition (16), we obtain that incentive compatibility for the
informed trader in the H-state as an upper bound on TL:

(δI − (1 + τ)δU)FH
δIFLH − (1 + τ)δUFL TH ≥ TL: (A.2)

In fact, the ratio on the left-hand side (L.H.S.) in (A.2) is
positive, which follows from δI − (1+ τ)δU ≥ 0 and δIFLH−
(1+ τ)δUFL > 0, which follows from FLH > FL.
Besides choosing Tω, the informed trader with private

information ω can choose any other quantity T′ in addition
to T−ω. To ensure optimality of Tω toward these deviations,
consider the following incentive compatibility constraints
in either state ω or any T′ different from TL and TH:

(δI − (1+ τ)δU)TωFω ≥ (δIFHω − (1+ τ)δUFH)T′, (A.3)

where we used that, as specified by the off-equilibrium
belief in equation (11), uninformed traders believe that
they are facing an informed trader in state H after observ-
ing T′ and thus request a price PH. The firm manager too
believes to observe trade by the informed trader in state H
and invests accordingly. If the true state is ω �H, ex post
firm value is FHH � FH, and if ω � L, the firm value is FHL .
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Then for the informed trader in state H, Condition (A.3)
simplifies to TH ≥ T′ for any T′ > 0. This condition is satisfied
if and only if TH � 1. In other terms, the only incentive com-
patible level of trade in state H is maximal, that is, TH � 1.

For the informed trader in state L, Condition (A.3) is
identical to Condition (16). If δI(1+τ)δU <

FH
FHL
, the right-hand

side (R.H.S.) of (A.3) for the informed trader in state L is
negative and hence always satisfied. If on the contrary,

δI(1+τ)δU >
FH
FHL
, the R.H.S. increases in T′. The largest possible

profit off equilibrium is hence obtained if T′ � 1, inwhich case,
Condition (A.3) is indeed identical to (A.1) forT′ � TH � 1.

We now have to determine the level of trade for the
informed trader in state L, TL. For that stated previously,
all the incentive compatibility constraints are satisfied by
the following:

(δI − (1 + τ)δU)FH
δIFLH − (1 + τ)δUFL ≥ TL ≥ δIFHL − (1 + τ)δUFH

(δI − (1 + τ)δU)FL , (A.4)

where the largest amount of trade possible for the in-
formed trader in state L is given by the upper bound from
Condition (A.2). Because the upper bound on TL is always
larger than the lower bound on TL, there exists a non-
empty range for TL that satisfies the two incentive compat-
ibility constraints.

Consider first the upper bound

T̄L :� (δI − (1 + τ)δU)FH
δIFLH − (1 + τ)δUFL :

This level of trade is strictly smaller than one if (17) is sat-
isfied, as in the text of the proposition. If this condition is
instead reversed, then TL can be arbitrarily close to one
and the informed trader would not prefer to mimic, which
corresponds to the “no envy case.” Also, the denominator
in TL must be positive (because the numerator is positive),
and this is the case if

δI
(1 + τ)δU >

FL
FLH

,

which is implied by our condition δI ≥ (1+ τ)δU because
FL < FLH.

Moreover, we next show that T̄L is decreasing in τ:

∂T̄L

∂τ
� δIδUFH(FL − FLH)
(δIFLH − δUFL(1+ τ))2 < 0

by Assumption (3).24

Consider now the lower bound in (A.4):

TL :� δIFHL − (1 + τ)δUFH
(δI − (1 + τ)δU)FL :

This is always smaller than one. It is positive if

δI
(1 + τ)δU ≥ FH

FHL

so that if this condition is not verified, the actual lower
bound in (A.4) is zero. We also have

∂TL

∂τ
� δIδU(FHL − FH)
FL(δI − δU(1 + τ))2 < 0,

because FH > FHL .

Now consider the participation constraints. For an
informed trader in state ω it is equivalent to

δI
(1 + τ)δU ≥ 1,

which is implied by our condition δI ≥ (1+ τ)δU.
We conclude by observing that what we have shown

previously implies that the level of trade in state L must
belong to the set [TL, T̄L] and is weakly decreasing in τ. In
fact, we have seen that both boundaries are decreasing in
τ, and the lower bound becomes nil for large enough τ.
End of proof.

Proof of Proposition 3. Consider the participation con-
straints of the informed trader. Because F̄L < F̄H, the
L.H.S. of Inequality (20) is smaller if ω � L than if ω �H,
and Participation Constraint (20) for the informed trader in
state H is irrelevant. Substituting the equilibrium price PP,
the participation constraint for the informed trader in state
L can only be satisfied with a positive level of trade if

δI
δU(1+ τ) ≥

F̄
F̄L

: (A.5)

The informed trader needs to be considerably less liquid-
ity constrained than uninformed traders because F̄

F̄L
> 1.

Observe that F̄
F̄L

increases in β. That is the more likely the
H-state, the larger needs to be the difference between the
informed trader’s liquidity constraints and uninformed
traders’ liquidity constraint. The mechanism behind the pre-
vious condition is driven by the prospect of the informed
trader in state L, that is, δIF̄L. Given the L-state of the firm,
the informed trader does not want to buy the asset because,
for a given δU, the pooling equilibrium price P � δUF̄ is
high relative to the prospect, and it increases the larger the
probability of the H-state. The informed trader in state L is
hence only willing to buy if uninformed traders are suffi-
ciently liquidity constrained, that is, δU is small relative to
δI.
We now need to pin down the traded quantity TP that

is determined by the informed trader’s incentive compati-
bility constraint. As shown in Section 4.2, this can be
rewritten as

TP ≥ (δIFHω − (1 + τ)δUFH)
(δIF̄ω − (1 + τ)δUF̄) T′:

Because T′ can be any value in [0, 1), to satisfy the previous
condition with maximal trade TP � 1, it must be that

(δIFHω − (1+ τ)δUFH)
(δIF̄ω − (1+ τ)δUF̄) ≤ 1;

that is,

δI(FHω − F̄ω) ≤ (1+ τ)δU(FH − F̄):
The latter condition for state L is implied by that for state
H. Hence, state H delivers the following existence condi-
tion FH−F̄

FH−F̄H
≥ δI(1+τ)δU, and there exists a pooling equilibrium

with maximal trade if and only if (20) is satisfied.
Finally, for pooling equilibria with lower level of trade,

that is, TP < 1, the set of admissible levels of trade is

1 ≥ TP ≥ TP :� (δI − (1+ τ)δU)FH
δIF̄H − (1+ τ)δUF̄ ,
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where the lower bound TP is decreasing in τ. End of
proof.

Proof of Proposition 5. The proof of the first part of the
proposition is in two steps.

Step 1: We show that when equilibria co-exist, that is,
FH−F̄
FH−F̄H

≥ δI
δU

≥ F̄
F̄L
, then

∂ΔW
∂v

� δI − (1− β)(δI − δU)∂((1−TL)FL)
∂v

> 0:

Note that ∂((1−TL)FL)
∂v < 0 for all FH−F̄

FH−F̄H
≥ δI

δU
≥ F̄

F̄L
if β >

(VH−VL−2v)2VL
2(VHVL+2vVH−v2)(VH−VL). It is straightforward to show that

there exists a nonempty range for β because 1 >
(VH−VL−2v)2VL

2(VHVL+2vVH−v2)(VH−VL) for VH > VL > v > 0 and VH −VL > 2v
as required by the assumption in Condition (3).

Step 2: Consider the welfare difference with τ � 0:

ΔW � WS −WP � δIv − (1 − β)(δI − δU)(1 − TL)FL,
� δIv + (1 − β)(δI − δU)(VL + v)(2δIv − δU(VH − VL))

δI(VH − v) − δU(VL + v) :

Recall that for existence and multiplicity we require

0 ≤ v ≤ a, where a ≡min β(VH −VL), VH−VL
2 , 1−ββ VL

{ }
. With (i)

∂ΔW
∂v > 0, (ii) ΔW|v�0 < 0, and (iii) ΔW|v�a > 0, there exists a
cutoff value 0 ≤ v0 ≤ a beyond (below) which the separat-
ing (pooling) equilibrium yields larger welfare than the
pooling (separating) equilibrium.

The second part of the proposition is derived as fol-
lows. Consider again the welfare difference

ΔW � WS −WP � δIv − (1 − β)(δI − δU)(1 − TL)FL:
This condition is positive if

TL ≥ 1 − δIv
(1 − β)(δI − δU)(VL + v)

Note that TL ≥ 1− δIv(1−β)(δI−δU)(VL+v) if v ≥ v1 � (1−β)δU(VH−VL)
δI(−1+2β) .

Note, v1 > 0 if β > 1=2. End of proof.

Proof of Corollary 1.
(i) From the proof of Proposition 3, we have that increasing

τ enough makes the pooling equilibrium impossible, inde-
pendently of the level of trade TP. In fact, the existence condi-
tion (A.5) does not depend on TP.

From the proof of Proposition 2, instead, we have that, for
any TL, increasing τ reduces the upper bound T̄L (and the
lower bound TL). However, as we have shown in that proof,
T̄L is positive as long as there is room for trade, that is,

δI
(1+ τ)δU ≥ 1,

which is always satisfied by assumption. Hence, whatever
the level of trade TL and τ, a separating equilibrium al-
ways exists.

(ii) Take any pooling equilibrium with some level of trade
TP ∈ [TP, 1]. Then increasing τ only reduces TP, thus leaving
the equilibrium level of trade TP unaffected. Consider now
any separating equilibrium. We know that it must contem-
plate TH � 1 and some TL ∈ [TL, T̄L], where both these boun-
daries are decreasing in τ. Hence, if TL ∈ [TL, T̄L), nothing
changes in the equilibrium level of trade when τ increases.

Instead, in the Pareto dominant equilibrium, TL � T̄L, the
level of trade reduces when τ increases. End of proof.

Proof of Proposition 6. To derive the optimal FTT, we

consider F̄
F̄L
≤ δI

δU(1+τ) ≤min FH−F̄
FH−F̄H

, FH−FL
FH−FLH

{ }
. For liquidity ratios

outside this range, the optimal FTT is always nil because
only a separating equilibrium exists. Observe that

∂WS

∂τ
� ∂WS

∂TL

∂TL

∂τ
� (1− β)(δI − δU)FL ∂TL(τ)

∂τ
,

and we know that

∂TL

∂τ
� δIδUFH(FL − FLH)
(δIFLH − δUFL(1+ τ))2 < 0:

because FL < FLH.
Given the equilibrium levels of trade TP � TH � 1 and

TL, welfare in the separating equilibrium is larger than in
the pooling equilibrium if

ΔW �WS −WP

� δI(β(FH − F̄H) + (1− β)(FL − F̄L))
− (1− β)(δI − δU)(1−TL)FL

> 0: (A.6)

Because WS is decreasing in τ, Expression (A.6) is decreas-
ing in τ, implying that the difference between welfare in
the separating equilibrium and welfare in the pooling
equilibrium is maximal if τ � 0.
Pareto optimal pooling and separating equilibrium.

We start with the welfare comparison when the levels of
trade are TH � TP � 1 and TL � T̄L.
As a preparatory step to obtain the optimal FTT, we

define the FTT τ0 for which there is no difference in wel-
fare between the separating equilibrium and the pooling
equilibrium, ΔW � 0

τ0 �
(1− β)(δI − δU)FL(δI(FH − FLH)

−δU(FH − FL)) + δI(δIFLH − δUFL)v
δUFL((1− β)(δI − δU)(FH − FL) + δIv):

Moreover, with FLH > FL, we show that ΔW is decreasing
in τ at a decreasing rate

∂2ΔW
∂τ2

� −2(1− β)δIδ2U(δI − δU)(FLH − FL)FHF2L
(δIFLH − (1+ τ)δUFL)3

< 0:

Hence, τ0 is unique and the separating equilibrium yields
greater welfare than the pooling equilibrium if and only if
τ < τ0.
The next step is to show that there exists a tax, τ > 0,

for which the pooling equilibrium ceases to exist and
only the separating equilibrium prevails, i.e. F̄

F̄L
≥ δI

δU(1+τ) > 1.
Reformulating the conditions in term of τ yields
τ∈ δI

δU
F̄L
F̄ − 1, δI

δU
− 1

[ ]
. For the tax to be welfare improving

with the separating equilibrium, the condition τ < τ0 has to
be satisfied.
Now, since the economy is in the pooling equilibrium

with τ � 0, the condition for existence must be satisfied,
i.e. δI

δU
≥ F̄

F̄L
. This implies that the smallest FTT which makes

the pooling equilibrium cease to exist, i.e. τ∗ � δI
δU

F̄L

F̄ − 1 is
positive. Also note that, from the proof of Proposition 3,
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the condition of existence of the pooling equilibrium is
δI
δU

≥ F̄
F̄L
, independently of the actual level of trade TP, i.e.

also for Pareto dominated trade TP < 1. Hence, the optimal
level of the FTT is invariant on TP.

As a final step, we need to show that τ∗ is also smaller
than τ0. The denominator of τ0 − τ∗ is always positive since
δI
δU

> (1−β)(VH−VL)
(1−β)(VH−VL)+v. The numerator of τ0 − τ∗ is positive if

δU[β2(VH −VL)2(VL + v) −VL(V+VL)(VH −VL − 2v)
−β(VL + v)(V2

H − 3VHVL + 2VL(VL + v))]
+δI[−β2(VH −VL)2(VL + v) +V2

L(VH −VL − 2v)
+β(VL + v)(V2

H − 3VHVL + 2V2
L + v(VH +VL))] > 0

The term in the first square brackets is positive since

(VL + v)(VH − VL) β(1 − β)(VH − VL) + (1 − β) VL − 2vVL

VH − VL

( )[ ]
> 0,

and the term in the second square brackets is positive as
long as

(VH − VL) β(1 − β)(VH − VL)(VL + v) + V2
L 1 − 2v

VH − VL

( )[

+ β(VL + v) −VL + v
VH + VL

VH − VL

( )]
> 0

which is satisfied as long as v > VH−VL
VH+VL

VL. Note in fact
that the other term in the expression is positive because
FLH ≥ FL is equivalent to VH−VL

2 ≥ v.25 Finally note that
VH−VL

2 > VH−VL
VH+VL

VL which shows the non-empty set for v. This
shows that there exists indeed a welfare improving FTT τ∗.

Pareto optimal pooling and least trade separating equi-
librium: Next, we perform the welfare comparison when
the levels of trade are TH � TP � 1 and TL � TL.

We define again the FTT τ1 for which there is no differ-
ence in welfare between the separating equilibrium and
the pooling equilibrium ΔW � 0:

τ1 � (δI − δU)(δI(2β− 1)v− δU(1− β)(VH −VL))
δU(δIv+ (δI − δU)(1− β)(VH −VL)) :

Note ∂2ΔW
∂τ2 < 0.

Then it is straightforward to show that there exist
admissible parameters such that τ∗ ≤ τ1. End of proof.

Proofs of Proposition 7 and Corollary 2. These proofs are
omitted as they are immediate from the discussion in the
main text.

Appendix B. Extensions

B.1. Other Beliefs
In the following, we show that the separating equilibrium
that we characterize is not knife-edge and that it does not
rely on the particular beliefs that we postulate. In other
terms, there are other beliefs that support exactly the
same levels of trade. For brevity, we show this for the
separating equilibrium, but it can similarly be shown in
the pooling equilibrium as well.

Let us parametrize the probability η ≡ Pr(VH | T′). We
then define

F̄(η) ≡ [ηF̄H + (1− η)F̄L],
where F̄ω is independent of η. Note that

F̄H > F̄(η) > F̄L ∀η ∈ (0,1):
A generic incentive compatibility (IC) constraint, consider-
ing any possible deviation, that is, to any T′, can be writ-
ten as

(δI − (1+ τ)δU)FωTω ≥ (δIF̄ω − (1+ τ)δUF̄(η))T′:

For what we want to show here, we can assume
δI ≥ (1+ τ)δU, so that the IC can be written as

Tω ≥ δIF̄ω − (1+ τ)δUF̄(η)
(δI − (1+ τ)δU)Fω T′: (B.1)

The R.H.S. is maximized when T′ � 1. Then we can write
Condition (B.1), with TH � 1, for the H-type

1 ≥ δIF̄H − (1+ τ)δUF̄(η)
(δI − (1+ τ)δU)FH ,which implies

η ≥ FH − F̄L

F̄H − F̄L
− δI
(1+ τ)δU

FH − F̄H

F̄H − F̄L
:

Next, we write Condition (B.1) for the L-type:

TL ≥ δIF̄L − (1 + τ)δUF̄(η)
(δI − (1 + τ)δU)FL , which implies

η ≥ δI
(1 + τ)δU − 1
( )

F̄L − FLTL

F̄H − F̄L
:

To summarize, we need the off-equilibrium belief to satisfy

η ≥ max
δI

(1 + τ)δU − 1
( )

F̄L − FLTL

F̄H − F̄L
,
FH − F̄L

F̄H − F̄L
− δI
(1 + τ)δU

FH − F̄H

F̄H − F̄L

{ }
:

(B.2)

To show that the off-equilibrium belief in the main model
is not knife-edge, it is sufficient to show that there exist
admissible parameter ranges for which the elements in
the max-function are smaller than one. We start with

1 ≥ FH − F̄L

F̄H − F̄L
− δI
(1 + τ)δU

FH − F̄H

F̄H − F̄L
, which implies

δI
(1 + τ)δU (FH − F̄H) ≥ FH − F̄H + F̄L − F̄L,

which is always satisfied because δI ≥ (1+ τ)δU.
Next we consider

1 ≥ δI
(1 + τ)δU − 1
( )

F̄L − FLTL

F̄H − F̄L
:

We prove this in two steps. First, observe that
( δI(1+τ)δU − 1

)
< 1 if δI(1+τ)δU < 2, which allows for a nonempty range

of the tax-adjusted liquidity ratio. Next, observe that
F̄L−FLTL
F̄H−F̄L

< 1 if

TL >
2F̄L − F̄H

FL
,which implies

δI
(1+ τ)δU >

FH + F̄H − 2F̄L

FH − FLH
FL
(2F̄L − F̄H)

:
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Note that FH − FLH
FL
(2F̄L − F̄H) > 0. In the separating equili-

brium, for there to be a nonempty range of the tax-
adjusted liquidity ratio:

FH − FL
FH − FLH

>
FH + F̄H − 2F̄L

FH − FLH
FL
(2F̄L − F̄H)

,

which is always satisfied. We can therefore conclude that
there exist other off-equilibrium beliefs that are not one
and satisfy Condition (B.2).

B.2. Intuitive Criterion
The analysis in the main text contemplates off equilibrium
belief to put a probability of one on the informed trader
in the H-state for any level of trade T′ different from the
equilibrium ones, that is, μ(H | T′) � 1. Here we show that
these beliefs satisfy the intuitive criterion (Cho and Kreps
1987). Recall that for both the separating and pooling
equilibrium, we restrict the analysis to δI ≥ (1+ τ)δU.

Separating equilibrium: The equilibrium payoff of the
sender, that is, the informed trader, is

U∗(ω) � −(1 + τ)PωTω + δITωFω � (−(1 + τ)δU + δI)FωTω:

We compare the equilibrium payoff to the payoff that
would maximize the informed trader’s profit that is com-
patible with individually rational behavior of uninformed
traders and the manager when the informed trader opts
for an off-equilibrium trade T′.

When the firm’s manager observes an asset price
P � δUFω, she infers the state ω and invests accordingly.27

Hence, the maximal off-equilibrium payoff for the in-
formed trader in state ω is

max{(−(1+ τ)δU + δI)Fω, (−(1+ τ)δUF−ω + δIF−ωω )}T′,

where we account for the fact that uninformed traders can
interpret T′ as with the actual state ω or the other state
−ω. In H-state, we have

(−(1+ τ)δU + δI)FH < (−(1+ τ)δUFL + δIFLH),
because FH−FL

FH−FLH
≥ δI(1+τ)δU. In the L-state, we have instead

(−(1+ τ)δU + δI)FL > (−(1+ τ)δUFL + δIFLH),
because FH − FL > FHL − FL.

With these results, we can now compare these off-
equilibrium payoffs to the equilibrium payoff. For the
H-state, we obtain

U∗(H) � (−(1 + τ)δU + δI)FHTH > (−(1 + τ)δUFL + δIFLH)T′

or

(δI − (1 + τ)δU)FH
δIFLH − (1 + τ)δUFL > T′,

where the L.H.S. is equal to TL. For the L-state, instead we
have

U∗(L) � (−(1 + τ)δU + δI)FLTL > (−(1 + τ)δU + δI)FLT′,

which is equivalent to TL > T′.
Then we can summarize the following:
• Any T′ ∈ (0,TL) is equilibrium dominated for both the

informed trader in stateH and state L.

• Any T′ ∈ (TL, 1) is not equilibrium dominated for either
trader.
Hence, the beliefs specified in the main text satisfy the

intuitive criterion.

B.3. Pooling Equilibrium
The equilibrium payoff of the sender, here the informed
trader, is

U∗(ω) � −(1 + τ)PPTP + δITPF̄ω � (−(1 + τ)δUF̄ + δIF̄ω)TP,

and we compare the equilibrium payoff to the payoff max-
imizing the informed trader’s profit

(−(1 + τ)δUFL + δIFω)T′:

Here, the price that maximizes the informed trader’s
profit and at the same time satisfies uninformed traders’
individual rationality is P′ � δUFL. As for the manager, the
price level P′ � δUFL is different from the candidate equili-
brium price in the pooling equilibrium. Thus, the manager
interprets it as an off-equilibrium price, and we thus have
to consider a manager’s decision that grants the informed
trader the highest possible payoff. This requires that for
type ω, we consider a level of investment that leads to the
efficient firm value Fω.
Thus, for the informed trader in the H-state:

(−(1 + τ)δUF̄ + δIF̄H)TP > (−(1 + τ)δUFL + δIFH)T′

or, equivalently,

δIF̄H − (1 + τ)δUF̄
δIFH − (1 + τ)δUFL TP > T′:

The best investment for this trader is one that delivers a
value of the firm equal to FH. Call

δI F̄H−(1+τ)δUF̄
δIFH−(1+τ)δUFL � b. Both

numerator and denominator of b are positive because
F̄H > F̄ and FH > FL, and b < 1 because δI(FH − F̄H) > (1+
τ)δU(FL − F̄).
Consider now the informed trader in the L-state:

(−(1 + τ)δUF̄ + δIF̄L)TP > (−(1 + τ)δUFL + δIFL)T′

or, equivalently,

δIF̄L − (1 + τ)δUF̄
(δI − (1 + τ)δU)FL TP > T′:

Call d � δI F̄L−(1+τ)δUF̄
(δI−(1+τ)δU)FL. We have 0 < d < 1. In fact, δI(1+τ)δU ≥ F̄

F̄L

and δI(FL − F̄L) > (1+ τ)δU(FL − F̄). Also, we have b < d if

FH(δIF̄L − (1+ τ)δUF̄) > FL((δI − (1+ τ)δU)F̄H

− (1+ τ)δU(F̄ − F̄L)): (B.3)

We further discuss this condition later. Hence, we sum-
marize the cases with the pooling equilibrium as follows:

• For T′ ∈ (0,b) is equilibrium dominated for both the
informed trader in L-state and H-state.

• For T′ ∈ (b,d) is equilibrium dominated for the informed
trader in the L-state only.

• For T′ ∈ (d, 1) is not equilibrium dominated for the
informed trader in either state.
These results imply that for T′ ∈ (b,d), the intuitive cri-

terion prescribes to set Pr(H | T′) � 1. For any other T′, the
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intuitive criterion is silent with respect to which off-
equilibrium belief to specify. Hence, the beliefs specified
in the main text satisfy the intuitive criterion.

We conclude this section further specifying Condition
(B.3). In particular, anticipating a model for the value
of the firm that follows the one assumed in Section 5,
we show how to rewrite (B.3). Consider the follow-
ing (the interpretation of this model is discussed in
Section 5):

Fω � Vω + vω, F̄ω � Vω, F−ωω � Vω − vω, (B.4)

where VH > VL > 0 and vω ≥ 0. In Condition (B.3), call y �
δIF̄L − (1+ τ)δUF̄ and z � (δI − (1+ τ)δU)F̄H − (1+ τ)δU(F̄−
F̄L), which are positive and independent of vω. Then, Con-

dition (B.3) becomes equivalent to

vH > (VL + vL)yz −VH,

which is satisfied for sufficiently high vH.

B.4. Short Selling
In this section, we highlight the main changes with
respect to the “buying” case presented in the main text.
The main change is that the trade variable is negative,
T < 0. Traders must pay an FTT τ ≥ 0 on the value of
purchases. In case of short selling, the tax is paid by
uninformed traders.

Separating equilibrium: The conditional beliefs of unin-
formed traders are

q � Pr(H | T) �
{ 1 if T � TH
0 if T � TL
0 if T � T′:

Participation constraints of the informed trader become

−PωTω + δITωFω ≥ 0,

and for uninformed traders

(1 + τ)PωTω + δU(1 − Tω)Fω ≥ δUFω:

The informed trader’s incentive compatibility constraint
becomes

−PωTω + δITωFω ≥ −P−ωT−ω + δIT−ωF−ωω : (B.5)

In addition, we have to assure that the informed trader does
not deviate to any other off-equilibrium trade level T′:

−PωTω + δITωFω ≥ −P′T′ + δIT′FLω: (B.6)

The firm value function is identical but the firm value in
case of the incentive compatibility changes because of the
change in off-equilibrium belief.

With perfect competition among uninformed traders,
Pω � δU

1+τFω. For the informed trader to short sell the asset,

Pω ≥ δIFω. This condition is satisfied if δU
1+τ ≥ δI. To pin down

trade quantities, consider incentive compatibility constraints.
From Condition (B.6) in the L-state, with P′ � δU

1+τFL, we
obtain TL ≤ T′ ∀T′ ∈ [0, − 1], which is satisfied if TL � −1.

From Condition (B.6) and because −Pω + δIFω < 0,

−PL + δIFL
−PH + δIFHL

TL ≤ TH ≤ −PL + δIFLH
−PH + δIFH

TL:

Consider the equilibrium with TL � −1. Then the incentive
compatibility constraint of the informed trader in the

L-state holds with equality if TH � −
δU
1+τ−δI
( )

FL
δU
1+τFH−δIFHL

> −1. Ob-

serve
δU
1+τ−δI
( )

FL
δU
1+τFH−δIFHL

< 1. We require − (δU−δI)FL
δUFH−δIFHL

< − δUFL−δIFLH(δU−δI)FH ,

which is always satisfied because FLH − FL ≥ FH − FHL . Exis-
tence of the separating equilibrium is hence defined by
δU
1+τ ≥ δI.
Pooling equilibrium: The conditional beliefs of unin-

formed traders:

q � Pr(H | T) �
{
β if T � TP
0 if T � T′:

Participation constraints of the informed trader are

(−PP + δIF̄ω)TP ≥ 0, (B.7)

and incentive compatibility constraints are

(−PP + δIF̄ω)TP ≥ (−P′ + δIFLω)T′: (B.8)

Uninformed traders break even when

(1 + τ)PPTP + δU(1 − TP)F̄ � δUF̄,

The firm values remain as in the buying case in the pool-
ing equilibrium.
With perfect competition among uninformed traders,

PP � δU
1+τ F̄. From the informed trader, PP ≥ δIF̄ω with TP < 0.

Therefore, δI(1+τ)
δU

≤ F̄
F̄H
. To pin down traded quantities,

consider incentive compatibility constraints in (B.8) with

P′ � δU
1+τFL:

• L-state: − δU
1+τ F̄ + δIF̄L

( )
TP > − δU

1+τFL + δIFL
( )

T′;

•H-state: − δU
1+τ F̄ + δIF̄H

( )
TP > − δU

1+τFL + δIFLH
( )

T′.

With T′ � TP � −1, the condition for the informed trader
in the L-state is always satisfied because δU(FL − F̄) < δI
(FL − F̄L). Similarly, the condition for the informed trader
in the H-state is satisfied if F̄−FL

F̄H−FLH
> δI(1+τ)

δU
.

There exists a pooling equilibrium with TP � −1, PP �
δU
1+τ F̄. Participation constraints and incentive compatibility

constraints are satisfied if δI(1+τ)
δU

≤ F̄
F̄H
. Note, F̄−FL

F̄H−FLH
> F̄

F̄H
if

βVH(VH−VL)
β(VH−VL)+VH+VL

> v.

Equilibrium co-existence: Ranking existence conditions,
we obtain 1 > F̄

F̄H
. Characterizing equilibria in case of short

selling therefore yields
•Only a separating equilibrium if F̄

F̄H
< δI(1+τ)

δU
≤ 1 and

• Both a separating equilibrium and a pooling equilibrium
if δI(1+τ)δU

≤ F̄
F̄H
.

Welfare is given by the sum of the informed trader’s
expected profits, uninformed traders’ expected profits,
and the government’s tax revenue. Welfare in the separat-
ing equilibrium is given by

WS � β(δUFH − (δU − δI)THFH) + (1 − β)(δUFL − (δU − δI)TLFL)
� (2δU − δI)(βFH + (1 − β)FL) − (δU − δI)βFH(1 + TH),

with TL � −1. The first-best welfare level in case of short
selling is equal to (2δU − δI)(βFH + (1− β)FL). Welfare in the
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separating equilibrium is distorted because of the rela-
tively low level of trade in the H-state. Because ∂TH

∂τ >
0, ∂WS

∂τ < 0. Furthermore, because ∂2TH
∂τ2 > 0, ∂2WS

∂τ2 < 0.
Welfare in the pooling equilibrium is given by

WP � (2δU − δI)F̄
� (2δU − δI)(βFH + (1 − β)FL)
− (2δU − δI)(β(FH − F̄H) + (1 − β)(FL − F̄L)):

because βF̄H + (1− β)F̄L � F̄. Welfare in the pooling equili-
brium is distorted because of the lack of information reve-
lation. The difference between welfare in the separating
equilibrium and pooling equilibrium is

ΔW �WS −WP
� (2δU − δI)(β(FH − F̄H) + (1− β)(FL − F̄L))
− (δU − δI)βFH(1+TH)

� (2δU − δI)v− (δU − δI)βFH(1+TH):
Because welfare in the separating equilibrium is decreas-
ing in the FTT, ∂WS

∂τ < 0, so is the difference, ∂ΔW
∂τ < 0.

The FTT: Define the unique level of FTT, τ0, for which
there is no difference in welfare between separating equi-
librium and pooling equilibrium ΔW � 0:

τ0 � [βFH(−δ2I FL − δIδU(F̄H − F̄L − FL) + δ2U(2F̄H

−2F̄L − FH + FL))
+βδI(δU(−2F̄H + 2F̄L + FH − 2FL) + δI(F̄H − F̄L + FL))FHL
−(2δU − δI)(F̄L − FL)(δIFHL − δUFH)]
= [βδI(δI − δU)FHFL − δI(βδU(−2F̄H + 2F̄L + FH − 2FL)
+ (δI − 2δU)(F̄L − FL) + βδI(F̄H − F̄L + FL))FHL ]:

Consider a case in which the pooling equilibrium prevails
with no FTT, which requires

δI(1 + τ)
δU

≤ F̄
F̄H

:

Because WS is decreasing in τ, if an optimal τ > 0 exists, it
must be the one just enough to eliminate the pooling
equilibrium and guaranteeing that only the separating
equilibrium exists, that is,

τ∗ � F̄
F̄H

δU
δI

− 1 > 0:

The inequality holds by construction.
If there exists a welfare increasing tax τ∗ < τ0, this

implies that τ0 > 0 and that the separating equilibrium
yields indeed larger welfare. Indeed, it is straightforward
to show that τ0 > τ∗ for δI

δU
≤ F̄

F̄H
, VH−VL

2 > v and 1
2 > β, there

exist parameters that satisfy τ0 > τ∗.

B.5. Different Tax Regimes
Traders have to pay an FTT τ ≥ 0 on the value of pur-
chases/sales. This is closer to taxing net positions rather
than purchases (if traders only either sell or purchase, as
is the case in our model, the tax is equivalent to taxing
net positions). The tax is linear in the size of the trade.
The results are unchanged when the tax is levied on both
purchases and sales or only sales. We consider the case of
δI > δU, so the informed trader buys from uninformed
traders. The informed trader’s profit function is

(−(1+ τB)P+ δIF)T:

Uninformed traders’ profit is

(1 − τS)PT + δU(1 − T)F:
Uninformed traders generate a gross revenue of PT from
selling but have to pay a proportional tax on the sold
position; so they retain (1− τS) of PT.
Full information: From the binding participation con-

straint (PC) of uninformed traders, under full information,
the price becomes

Pω � δUFω
(1 − τS) :

The informed trader’s participation constraint is

(−(1 + τB)Pω + δIFω)Tω ≥ 0:

Substituting the price into the informed trader’s participa-
tion constraint, buying takes places if (analogous to point
(i) in Proposition 1):

δI(1 − τS)
δU(1 + τB) ≥ 1:

Separating equilibrium: In the separating equilibrium the
price is the same as in the full information case. The
informed trader participates only if

δI(1 − τS)
δU(1 + τB) ≥ 1:

Differently from the full information case, the informed agent’s
incentive compatibility constraint needs to be satisfied:

−(1 + τB)PωTω + δITωFω ≥ −(1 + τB)P−ωT−ω + δIT−ωF−ωω :

In the IC constraint, everything is as in the taxing the pur-
chases case, but Pω and P−ω are different here. From this
constraint, we derive the bounds on TL and TH.
Indeed, the effective liquidity ratio is steeper in τs than

τ so a relatively smaller τs would lead to the necessary
flip from multiplicity to separating. From incentive com-
patibility, we obtain that indeed TH � 1, and TL is given
by the incentive compatibility constraint in the H-state:

TL � ((1 − τS)δI − (1 + τB)δU)FH
(1 − τS)δIFLH − (1 + τB)δUFL : (B.9)

We derive the existence condition of the separating
ensuring that TH > TL (analogous to Proposition 2):

FH − FL
FH − FLH

≥ δI(1 − τS)
δU(1 + τB) ≥ 1:

Pooling equilibrium: The pooling price is given as

PP � δUF̄
1 − τS

:

The informed trader’s participation constraint is

−(1 + τ)PPTP + δITPF̄ω ≥ 0:

Again, the PC is identical to the main analysis, except that
PP is different. Incentive compatibility is satisfied if
FH−F̄
FH−F̄H

≥ δI(1−τS)
δU(1+τB). Traders’ participation is satisfied if δI(1−τS)

δU(1+τB) ≥
F̄
F̄L
. We can therefore summarize the existence condition of

the pooling equilibrium (analogous to Proposition 3):
FH − F̄
FH − F̄H

≥ δI(1− τS)
δU(1+ τB) ≥

F̄
F̄L

:
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B.5.1. Equilibrium Characterization.

(i) If F̄
F̄L
> δI(1−τS)

δU(1+τB) ≥ 1, the separating equilibrium exists, and

the pooling equilibrium does not exist.
(ii) If FH−FL

FH−FLH
≥ δI(1−τS)

δU(1+τB) ≥ F̄
F̄L
, both the separating equilibrium

and pooling equilibrium exist.

Tilting FTT: We know that the introduction of an FTT
τ > 0 changes the liquidity ratio to δI(1−τS)

δU(1+τB), and increasing
the FTT enough, the ratio becomes smaller than F̄

F̄L
so that

the pooling equilibrium ceases to exist. With a sufficiently
large FTT, the economy tilts into a separating equilibrium.
More precisely, this is the case when

F̄
F̄L

≥ δI(1− τS)
δU(1+ τB) ≥ 1:

In addition to the case in the main model, we study fur-
ther two cases. First, when both informed and uninformed
traders are taxed at the same rate τS � τB � τ. From the
first inequality, we derive the optimal FTT:

τ∗ � δIF̄L − δUF̄
δUF̄ + δIF̄L

:

Second, when only the seller is taxed, that is, τS > 0 and
τB � 0, we have

F̄
F̄L

≥ δI(1− τS)
δU

≥ 1:

Then, the tilting FTT is

τ∗S � δIF̄L − δUF̄
δIF̄L

:

In the main model, the optimal FTT, τ∗B � δI F̄L−δUF̄
δUF̄

, is larger
than in the other two cases: τ∗B > τ∗S > τ∗.

FTT and trade: Welfare is impacted directly through the
level of trade in the L-state in the separating equilibrium.
Therefore, we study the effect of the different FTTs on TL.
The derivative with respect to a tax on the buyer given
that there is no tax on the seller τS � 0 is

∂TL

∂τB
� − δIδUFH(FLH − FL)

(δIFLH − δUFL(1+ τB))2
< 0:

Furthermore, ∂2TL
∂τ2B

< 0.

The derivative with respect to a tax on the seller given
that there is no tax on the buyer τB � 0 is

∂TL

∂τS
� − δIδUFH(FLH − FL)

(δIFLH(1− τS) − δUFL)2
< 0:

Furthermore, ∂2TL
∂τ2S

< 0.

If there is a symmetric tax on both buyers and sellers,
τB � τS � τ, The derivative with respect to the tax is

∂TL

∂τ
� − 2δIδUFH(FLH − FL)

(δIFLH(1− τ) − δUFL(1+ τ))2 < 0:

Furthermore, ∂2TL
∂τ2 < 0.

Optimal FTT: We are now ready to study the effect of a
FTT on welfare. The FTT directly affects only the separating
equilibrium. The change in welfare with respect to the FTT
is given by

∂WS

∂τ
� ∂WS

∂TL

∂TL

∂τ
� (1 − β)(δI − δU)FL ∂TL(τ)

∂τ
:

Given the equilibrium levels of trade TP � TH � 1 and TL,
welfare in the separating equilibrium is larger than in the
pooling equilibrium if

ΔW �WS −WP

� δI(β(FH − F̄H) + (1− β)(FL − F̄L))
− (1− β)(δI − δU)(1−TL)FL

> 0: (B.10)

Because WS is decreasing in τ, Expression (B.10) is
decreasing in τ, implying that the difference between
welfare in the separating equilibrium and welfare in the
pooling equilibrium is maximal if τ� 0. Moreover, with
FLH > FL, we show that ΔW is decreasing in τ at a decreas-
ing rate

∂2ΔW
∂τ2

< 0

for any tax regime, that is, for an FTT only on the buyer,
for an FTT only on the seller, and for a symmetric FTT on
both buyer and seller.
It is only the welfare in the separating equilibrium that

changes directly through the FTT and only through the
level of trade in the L-state. We therefore study the level
of trade in the different regimes for the different levels of
optimal FTT. It is straightforward to see that with TL from
Expression (B.9):

TL(τB, τS � 0)|τ�τ∗B � TL(τB � 0, τS)|τ�τ∗S � TL(τB � τS � τ)|τ�τ∗ :

Therefore, regardless of the tax regime, welfare in the sep-
arating equilibrium at the optimal tax level is always the
same. Moreover, the tax in the main model is larger than
the symmetric tax, τ∗B > τ∗, and larger than the tax on sell-
ers, τ∗B > τ∗S. The proof in the main model showing that
τ0 > τ∗B is therefore sufficient to proof that any of the three
regimes can be welfare increasing.

B.6. Alternative Endowment Allocation
We show that the initial allocation of the assets is irrele-
vant for the optimality of the FTT. We proceed in the
same steps as in the main analysis.
First best: To establish a benchmark, we derive the case

of symmetric information. Uninformed traders make zero
profit if

PωTω − δUTωFω � 0
which determines the price Pω � δUFω:

The informed trader participates if

−(1 + τ)PωTω + δI(1 + Tω)Fω ≥ δIFω

which implies
δI

δU(1 + τ) ≥ 1:

Separating equilibrium: With asymmetric information,
there exists a separating equilibrium. Uninformed traders
make zero profit if
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PωTω − δUTωFω � 0
so the asset is traded at the following price Pω � δUFω:

The informed trader participates if

−(1 + τ)PωTω + δI(1 + Tω)Fω ≥ δIF̄ω

(−(1 + τ)δU + δI)FωTω + δI(Fω − F̄ω) ≥ 0:

Observe, the informed trader’s PC is satisfied if δI
δU(1+τ) ≥ 1

and Fω ≥ F̄ω.
Incentive compatibility for the informed trader now is

−(1 + τ)PωTω + δI(1 + Tω)Fω ≥ −(1 + τ)P−ωT−ω
+ δI(1 + T−ω)F−ωω :

Suppose that TH � 1 > TL. We will show that this holds in
equilibrium. Then, from incentive compatibility, we obtain

−(1+ τ)δUFH + δI(2FH − FLH)
−(1+ τ)δUFL + δIFLH

≥ TL

≥ −(1+ τ)δUFH + δI(2FHL − FL)
(−(1+ τ)δU + δI)FL :

It is straightforward to show that the set for TL is indeed
nonempty.

Now we show that TH � 1 and TL is indeed the upper
bound of the previous IC. Assume the following system
of beliefs:

q � Pr(H | T) �
{ 1 if T � TH
0 if T � TL
1 otherwise:

(B.11)

Then, with P′ � δUFH, incentive compatibility becomes

−(1+ τ)PωTω + δI(1+Tω)Fω ≥ −(1+ τ)P′T′ + δI(1+T′)FHω :
For the H-type, with δI

δU(1+τ) ≥ 1, TH ≥ T′, such that TH � 1.
For the L-type, it is always satisfied if δI

δU(1+τ) ≤ FH
FHL
. Else, it

boils down to the previous IC.
Finally, for TH > TL, we have to make sure that

1 >
−(1 + τ)δUFH + δI(2FH − FLH)

−(1 + τ)δUFL + δIFLH

which implies
FH − FL

2(FH − FLH)
>

δI
δU(1 + τ) :

We require FH−FL
2(FH−FLH)

> 1, that is, 2FLH − FL − FH > 0, which is

satisfied because VH −VL > 2v.
Pooling equilibrium: With asymmetric information, there

also exists a pooling equilibrium.
Uninformed traders make zero profit if

PPTP − δUTPF̄ � 0
which determines the price PP � δUF̄:

The informed trader participates if

−(1 + τ)PPTP + δI(1 + TP)F̄ω ≥ δIF̄ω

which implies
δI

δU(1 + τ) ≥
F̄
F̄ω

:

The latter condition is binding in the L-state. With the fol-
lowing system of beliefs,

q � Pr(VH | T) �
{
β if T � TP,
1 for any other T, (B.12)

the off-equilibrium price becomes

P′ � δI
1 + τ

FH:

Incentive compatibility of the informed trader is satisfied
if

−(1 + τ)PPTP + δI(1 + TP)F̄ω ≥ −(1 + τ)P′T′ + δI(1 + T′)FHω :
Given that both the equilibrium and off-equilibrium per
unit profits are positive, then with TP � T′ � 1, incentive
compatibility is satisfied in both states if FH−F̄

2(FH−F̄H) ≥ δI
δU(1+τ).

Observe that FH−F̄
2(FH−F̄H) >

F̄
F̄L

if VL(VH−VL−v)
(VH−VL)(VL+2v) > β.

B.6.1. Equilibrium Coexistence.
• If FH−FL

2(FH−FLH)
> δI

δU(1+τ) ≥ 1, there exists a separating
equilibrium.

• If FH−F̄
2(FH−F̄H) >

δI
δU(1+τ) ≥ F̄

F̄L
, there exists a pooling equilibrium.

Observe FH−FL
2(FH−FLH)

> F̄
F̄L

if VH − VL > 4v and (VH−VL−4v)VL
v(VH−VL) ≥

β > 0. Moreover, FH−F̄
2(FH−F̄H) >

FH−FL
2(FH−FLH)

if 1
2 > β. Then, separat-

ing and pooling equilibrium coexist if FH−FL
2(FH−FLH)

> δI
δU(1+τ) ≥ F̄

F̄L
.

Welfare: In case of full information, welfare yields

WFB � β(−(1 + τ)PHTH + δI(1 + TH)FH + PHTH − δUTHFH
+ τPHTH)
+ (1 − β)(−(1 + τ)PLTL + δI(1 + TL)FL + PLTL − δUTLFL)

� (2δI − δU)(βFH + (1 − β)FL):
In the separating equilibrium, welfare is

WS � β(−(1 + τ)PHTH + δI(1 + TH)FH + PHTH − δUTHFH
+ τPHTH)
+ (1 − β)(−(1 + τ)PLTL + δI(1 + TL)FL + PLTL − δUTLFL)

� WFB − (1 − β)FL(δI − δU)(1 − TL):
In the pooling equilibrium, welfare is

WP � β(−(1 + τ)PPTP + δI(1 + TP)F̄H + PPTP − δUTPF̄)
+ (1 − β)(−(1 + τ)PPTP + δI(1 + TP)F̄L + PPTP − δUTPF̄)
+ τPPTP

� WFB − (2δI(β(FH − F̄H) + (1 − β)(FL − F̄L)) − δU(βFH
+ (1 − β)FL − F̄)):

Optimal FTT: The FTT affects welfare through existence
conditions and in case of the separating through the
amount of trade in state L. With VH −VL > 4v and VH suf-
ficiently small, ∂TL

∂τ < 0.
When equilibria coexist, the difference in welfare is

ΔW � WS −WP � (2δI − δU)v − (1 − β)FL(δI − δU)(1 − TL):
With ∂TL

∂τ < 0, it follows that ∂ΔW
∂τ < 0. Because ∂2TL

∂τ2 < 0, ∂2ΔW
∂τ2 < 0.

Then it is enough to show that the FTT that switches the equili-
brium τ∗ � δI

δU
F̄LF̄ − 1 is smaller than τ0, that is, ΔW(τ0) � 0.

Indeed, τ∗ < τ0 if v ≥ 2− ��
2

√
2
��
2

√ VL.

Endnotes
1 An FTT has been introduced in numerous countries (Matheson
2011). The United Kingdom has a long-standing tradition of
so-called “Stamp Duty,” which is a tax on equity purchases, which
currently amounts to 0.5%. An FTT was introduced in France in
August 2012 and in Italy in March 2013. The adoption of a
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European-wide FTT is also being considered by the European
Union member countries. The latest proposal by the European
Commission can be found here: https://ec.europa.eu/taxation_
customs/taxation-financial-sector_en.
2 As in the burgeoning literature on feedback effects, informed trad-
ers have information about the external environment, such as the
firm’s competitors, market demand, and financing opportunities, as
well as about relevant macroeconomic factors and policies. The
firm’s manager thus uses the stock price to inform the investment
decision. Empirical evidence for the feedback effect is provided by,
among others, Chen et al. (2006), Edmans et al. (2012), Foucault and
Fresard (2014), and Edmans et al. (2017).
3 No trade theorems (Tirole 1982, Milgrom and Stokey 1982) estab-
lish that asymmetric information alone does not imply trade. Heter-
ogeneous liquidity constraints serve the purpose of generating
trade.
4 We also discuss the alternative case in which the informed trader
discounts future payoffs more than the uninformed traders do, and
“short-selling” arises.
5 Then a prohibitively high FTT would make trade impossible
altogether.
6 The optimal FTT, and its policy implications, follow the same
argument also when the informed trader is more liquidity con-
strained and chooses to sell the asset.
7 There is also a strand of literature that focuses exclusively on the
positive effects of transaction costs on equilibrium choices like port-
folios, prices, and volume. We refer to Vayanos and Wang (2012)
for a survey.
8 This assumption is crucial because informed competitive traders
do not consider the effects of their trading on information revela-
tion, unlike the informed strategic trader in our model.
9 We start by assuming that uninformed traders are the initial own-
ers of the asset. In Section 6.3, we examine the case where the
informed trader is the initial owner of the assets and results are
qualitatively the same.
10 Heterogeneous liquidity needs can arise from different sources,
including fund inflows or outflows, margin calls, and differential
funding costs.
11 In Section 6.1, we consider the alternative case where a possibly
more liquidity-constrained informed trader short-sells the asset
T ≤ 0. Results are qualitatively the same.
12 One can view uninformed traders as competitive market makers
receiving market orders from the informed trader, similar to Kyle
(1985) and Glosten and Milgrom (1985). In any given equilibrium,
there has to be a unique price-quantity bundle {P, T}, and market
clearing is achieved through uninformed traders’ participation (the
supply), together with the informed trader’s incentives (the
demand). The uninformed traders’ participation constraint deter-
mines a step function for the price-quantity supply relation. At any
price weakly higher than the reservation value, uninformed traders
are willing to sell any positive quantity. Given the asset price, the
informed trader determines the optimal level of trade, taking into
account the information revealed by trading decisions when other
parties do not have knowledge of ω.
13 In Section 6.2, we consider two additional cases: when the tax is
only levied on the seller and when it is levied on both seller and buyer.
14 What matters most for the purposes of our analysis are the differ-
ent firms’ values. Hence, we do not need to explicitly indicate how
the level of investment k maps into the firm’s value. In Section 5,
when we study the welfare effects of the FTT, we further specify a
model of investment for clearer comparison.
15 A signaling model seems to offer a better description of reality
than a screening game does, because it is the informed trader rather

than the uninformed market makers who initiates the trade. We
rely on pure strategies equilibria to convey the tradeoff between
liquidity and information.
16 Appendix B.1 shows that these beliefs are not knife-edge: there
are other more elaborate beliefs that support the same equilibrium
we examine here. Moreover, Appendix B.2 shows that these beliefs
are consistent with the intuitive criterion (Cho and Kreps 1987).
17 Consistently with the off-equilibrium beliefs of uninformed trad-
ers, when observing any other price, the manager believes to be in
the H-state.
18 As with the separating equilibrium, we can show that beliefs are
not knife-edge. Moreover, Appendix B.2 shows that the beliefs are
consistent with the intuitive criterion (Cho and Kreps 1987).
19 This observation, together with the analogous one regarding the
second condition in (22), shows a small probability β of the H-state
renders the existence of a pooling equilibrium more likely.
20 Separating and pooling equilibria also coexist with no informa-
tion value, that is, Fω � F̄ω � F−ωω . However, Section 5 shows that the
tradeoff between informativeness and liquidity vanishes in this
case.
21 This specification is qualitatively equivalent to more articulate
models in which the value of the firm is proportional to the level of
investment k and the realization of the state, combined with a con-
vex cost of investment. For example, F � kV − ck2=2. We consider
this firm-value function in a previous version of the paper and
obtain qualitatively identical results.
22 We consider the case in which the optimal FTT is a tax, τ∗ > 0,
and not a subsidy; otherwise, traders could agree to buy and sell
assets simply to obtain the subsidy. This would become a serious
concern were policy makers not to perfectly observe liquidity
needs.
23 As this condition is central to the main result, we shall reiterate
here its underlying rationale. It ensures that the informed trader in
the L-state is willing to buy at the same price as the informed trader
in the H-state. More specifically, it requires the gains from the
liquidity trade to be sufficiently large.
24 If it was FL > FLH, then (17) would imply that T̄L is already at its
extremal level T̄L � 1 even if τ � 0, and thus it would for any τ > 0.
In this case, the comparison with the pooling equilibrium would be
trivial.
25 If it was FLH < FL, we should have to consider another possibility.
In fact, a high v increases ΔW directly, but it would also reduce it
through a higher TL (the latter being increasing in v).
26 Because we are considering off-equilibrium levels of trade, one
could allow uninformed traders and the manager to hold different
beliefs. We can show that the results qualitatively hold unchanged
with this different assumption.
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