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Abstract

This paper studies the impact of a �nancial transaction tax (FTT) on
�nancial trading, stock prices and real economic variables in a dynamic
stochastic general-equilibrium model featuring a �nancial intermediary
sector with two types of �nancial frictions: 1.) intermediaries face an
incentive constraint a la Gertler and Karadi (2011) which puts an upper
bound on their leverage ratio; 2.) we allow for noise shocks to traders�sen-
timent which will drive non-fundamental trade. Financial market shocks
and taxes have an impact on the aggregate outstanding share value and
its volatility, which is in turn transmitted to �rms�capital �nancing costs
and investment decisions. The model is calibrated to match stylised facts
of �nancial trading and �rms��nancing. Our results suggest that the FTT
is highly distortive - similarly to a capital income tax. At the same time,
the FTT reduces volatility in �nancial markets. However, the stabilisation
gain in terms of a reduction in excess real volatility is very small.

JEL classi�cation: E22, E44, E62

Keywords: capital costs, �nancial markets, �nancial frictions, noise trad-
ing, transaction tax

1 Introduction

The banking and �nancial crisis of recent years has triggered a broad debate on
the reform of the �nancial sector regulation in order to avoid a replay of events
and improve the resilience of the sector. Given the costs that bank rescues
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have in�icted on taxpayers, the demand to make the �nancial sector contribute
to the �nancing of crisis-intervention costs has also gained political voice and
support (IMF, 2010). In the European Union, the European Commission has
proposed an EU-wide �nancial transaction tax that would cover a broad array
of �nancial assets. The political debate suggests �nancial sector taxation as a
toolbox to prevent the occurrence of further �nancial crises as well as a means
of cost recovery from the �nancial sector which has been heavily subsidised in
the past years. In contrast to the public discussion, however, there is little
public �nance literature on �nancial sector taxation, its regulatory merits and
drawbacks or its potential to generate government revenue. Empirical work is
also scarce. Consequently, governments have been largely unguided by academic
research (Keen, 2011).
Against this background, this paper aims at contributing to the literature

by providing an analysis of the macro-economic e¤ects of the introduction of
a �nancial transaction tax (FTT) in a dynamic stochastic general equilibrium
(DSGE) framework. We focus on the the type of �nancial transaction tax
levied on secondary market trade in equities (henceforth equities transaction
tax or ETT). Hence, we ignore other potential tax bases, like foreign currency,
derivatives and bank repos, the discussion of which is beyond the scope of this
paper. The two main questions that our paper addresses are: (1) What is the
ETT�s long-term impact on �nancing costs, investment and economic activity?
(2) Does the ETT succeed in reducing (non-fundamental) volatility of asset
prices and real economic variables?
While the adverse impact on the �nancing costs for companies�real invest-

ment is generally seen as the major potential drawback of an ETT, the reduction
of non-fundamental volatility is usually regarded to be its principal regulatory
merit. The model-based analysis in this paper makes an attempt to quantify
both e¤ects and their macroeconomic implications. The exercise also discusses
the parameters that shape their relative importance.
The model we use is an RBC model featuring two types of �nancial frictions.

First, we incorporate �nancial institutions speci�ed as intermediaries collecting
depositis from households and investing in corporate equity. The �nancial sector
is subject to an agency problem like in Gertler in Karadi (2011). This creates
a channel for �nancial sector shocks to be transmitted to other parts of the
economy. Second, we assume that some �nancial intermediaries act as noise
traders in the sense of De Long et al. (1990) and Shleifer and Summers (1990).
Such idiosyncratic noise shocks drive non-fundamental trade in �nancial assets
in the model. This feature also introduces some scope for the ETT to be wel-
fare enhancing through the dampening of unproductive �nancial transactions
and related real economic �uctuations. We calibrate our model to match some
stylised facts of �nancial markets and �rms��nancing.
The contribution and novelty of discussing the ETT in a DSGE framework

is the emphasis on the ETT�s macroeconomic impact and the exposition of
relevant transmission channels. The approach contrasts with partial equilibrium
approaches (e.g. Kupiec, 1996; Song and Zhang, 2005) that exclude feedback
e¤ects accross di¤erent markets and over time and conjecture the imapct of
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ETTs on the real economy o¤-model.
Our results suggest that the ETT is a highly distortive tax, with long-run

e¤ects similar to those of capital income taxation. At the same time, the ETT
does somewhat reduce �nancial volatility. However, the stabilisation gain in
terms of a reduction in real economc volatility is rather small.
Section 2 of the paper reviews the debate on �nancial transaction taxes,

listing the main arguments for and against ETTs to place our analysis in context.
Section 3 develops a DSGE model with noise trading and ETT as the paper�s
analytical framework. Section 4 presents the parameterisation of the model.
Section 5 presents the scenarios and simulation results and compares them to
related �ndings in the literature. Section 6 summarises and concludes.

2 The debate on �nancial transaction taxes

The paper contributes to the ongoing debate on the merits and drawbacks of
�nancial transaction taxes. Hemmelgarn and Nicodème (2010), IMF (2010) and
Matheson (2011) provide a comprehensive survey of the current state of policies
and research. Our discussion focuses on two main aspects of the regulatory and
budgetary potential of transaction taxes, namely their potential to reduce the
volume and volatility of (socially unproductive) transactions in �nancial markets
and the implications of FTTs for capital costs and real investment. The DSGE
model we propose in this paper provides an integrated view of these aspects.1

2.1 Financial markets

The impact of FTTs on �nancial market volatility is highly debated in the lit-
erature. FTT proponents have traditionally focused on the potential of trans-
action taxes to curb non-fundamental short-term trading in �nancial markets
by raising the cost of �nancial transactions. According to this view, curbing
short-term trade could reduce asset mispricing and non-fundamental market
volatility and the consumption of ressources in socially non-productive activi-
ties (e.g., Stiglitz, 1989; Summers and Summers, 1989). However, discriminating
between productive and noisy or zero-sum transactions is problematic in prac-
tice, so that restricting short-term trades by increasing the trading costs may
also prolong imbalances and increase the costs of risk hedging. If all transac-
tions are taxed at equal rates and independent of their respective risk pro�les,
the FTT is unlikely to reduce risk-taking and fragility in the �nancial sector
(Keen, 2011). Even a reduction in non-fundamental trading does not necessar-
ily translate into a reduction in non-fundamental asset price volatility in markets
with heterogenous beliefs as reducing trade volumes increases the impact of in-
dividual transactions on asset prices (e.g., Habermeier and Kirilenko, 2003).
Partial-equilibrium heterogenous-agent models (e.g., Demay, 2006, 2010; Hanke

1Other aspects of the debate concern the FTT�s potential to raise revenues, PLEASE COM-
PLETE. For a comprehensive overview of these points see e.g. Hemmelgarn and Nicodeme
(2010).
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et al., 2010; Mannaro et al., 2008; Kirchler et al., 2011; Pellizzari and Wester-
ho¤, 2009; Westerho¤ and Dieci, 2006) indicate mixed results, which depend on
�nancial market micro structure.
The scarce empirical evidence does not document a market-stabilising im-

pact of �nancial transaction taxes and �nancial transaction costs in general.
Hau (2006) �nds that increasing transaction costs have increased the volatil-
ity of individual share prices at short frequencies in the French stock market.
Jones and Seguin (1997) �nd that declining transaction costs have increased
trade volumes and reduced share prices volatility in the NYSE. Baltagi et al.
(2006) �nd that the Chinese stamp tax has reduced trade volumes, increased
market volatility and lenghtened the time it takes for the stock market to absorb
external shocks.
Absent a clear link between short-term trading and long-run cycles of asset

mispricing, the recent banking and �nancial crisis does not provide a strong
argument in favour of transaction taxes as the best way, from a regulatory
perspective, to tax the �nancial sector. Financial instruments that triggered
the 2008 crisis and the collapse of �nancial institutions did generally not belong
to the class of frequently traded assets (e.g., Hemmelgarn and Nicodème, 2011;
Matheson, 2011). Transaction taxes do not address the problems of leverage,
maturity mismatch, currency mismatch or the underestimation of investment
risk.

2.2 Real economy

Besides the potentially ambivalent impact on �nancial volatility, the strongest
objection against FTTs concerns their impact on the �nancing costs for �rms
in the real economy. To the extent that FTTs lower equity prices, the costs
of capital for investors in the real sector increase. Under decreasing returns to
capital, higher capital costs reduce the capital stock, labour productivity and
real output in the long run.
In the presence of �nancial frictions as in our model, an FTT may a¤ect

capital costs in the real economy even if it applies only to transactions in the
secondary market. Lower liquidity in the secondary market may, e.g., increase
the interest premium that investors charge to cover potential costs of premature
disinvestment in the case of materialising investment risks or the sudden tight-
ening of individual budget constraints. Collateral constraints of �rms would
also tighten if the FTT reduced equity prices and the �rm value.
Empirical studies support the view that FTT imposition lowers equity prices.

Bond et al. (2005) �nd a positive impact of (announced) cuts in the UK stamp
duty on the relative price of more frequently traded shares. Hu (1998) reports
a negative impact of rising stamp-duty rates on stock prices in Asian markets.
The point estimates in Jackson and O�Donnell (1985) suggest that share prices
rose by around 8 percent in response to the one percentage-point reduction in
the UK stamp duty in 1984. Westerholm (2003) estimates similar elasticities
for response of share prices to transaction costs in Finland and Sweden. Umlauf
(1993) �nds a share price decline by 5% in response to the announcement of
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the 1984 1% FTT introduction in Sweden.
Another concern (e.g., IMF, 2010; Shackelford et al., 2010) is that a broad-

based FTT may reinforce vertical integration of production lines in the real
sector. Notably, an FTT that applies also to business-to-business �nancial trans-
actions would provide incentives for economic concentration in goods and factor
markets to avoid the cascading tax burden on the production by non-integrated
�rms.

3 Model description

In our model, we focus on the type of �nancial transaction tax which is levied
on secondary market trade in equties. To study the impact of an equities trans-
action tax on �nancial and real economic variables, the paper incorporates �-
nancial frictions in a standard closed-economy RBC model. Financial frictions
are introduced along two dimensions:
First, we incorporate short-lived �nancial institutions, called in the paper

intermediaries or traders, which collect depositis from households and invest
in corporate equity. The �nancial sector is subject to an agency problem like
in Gertler in Karadi (2011): �nancial intermediaries, who manage deposits ob-
tained from households, may choose to run away with the resources instead
of investing them into equity to generate pro�t for their owners. In order to
prevent managers from this illicit behavior, an incentive constraint has to hold,
which puts an upper bound on the leverage ratio of intermediaries.
Second, we assume that a fraction of intermediaries are "noise traders" in

the sense of De Long et al. (1990) and Shleifer and Summers (1990). Noise
traders have noisy expectations about stock returns which may deviate from
fundamentals-based rational expectations. Non-fundamental "noise shocks"
that capture changes in the noise traders�beliefs increase the volatility of asset
prices and trading. The model is so constructed that the noise-driven trade is
the only trade that takes place between traders (as opposed to trade between
�rms issuing shares and traders investing in shares). Hence, in the paper, sec-
ondary market transactions are identi�ed as noise trade.
The setup of the model allows for two transmission channels of �nancial

transaction taxes on the non-�nancial sector (which we will informally dub the
�real economy�). First, given that �rms �nance a part of their capital investment
via public share issuance, any tax on shares which has an impact on the out-
standing share value will have an impact on the �rms�cost of capital and hence
on the level of capital and output. Second, the incentive constraint is a vehicle
which transmits purely �nancial-sector-related shocks to the rest of the econ-
omy. In particular, it makes noise trade matter for the aggregate share value
and also for real economic volatility. Thereby, taxing these transactions will
also have an impact on �rms��nancing costs. At the same time, this channel
gives scope for an ETT to potentially eliminate the excess volatility.

The remaining sectors of the economy (households, capital producers and
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consumption goods producers) are standard. We use a closed-economy frame-
work and assume the ETT to be e¤ectively implementable and enforceable.
The analysis abstracts from the problem of tax avoidance in internationally
integrated �nancial markets. Alternatively, the setup can be interpreted as
representing the world economy under globally uni�ed transaction taxation.
To align sequences of �nancial and real investment decisions, and despite the

quantitative importance of high-frequency asset trading, we impose homogenous
time intervals for �nancial trading and decisions on real economic variables. In
line with standard practice in business-cycle models, the time intervals corre-
spond to quarters of years. The following subsections describe the details of the
model structure. All model variables are formulated in per capita terms.

3.1 Households

There is a continuum of identical households of measure 1. They consume, save
and supply labour. Each household has access to several alternative saving ve-
hicles. They can invest in riskless government bonds BGt and corporate bonds
BCt or lend to a �nancial intermediary (by creating a deposit Ft). By arbitrage,
the return on all these assets is the same and will be denoted Rt. Households
also own the �nancial intermediaries and hence receive all the proceeds from the
�nancial market operations. Households set up a new intermediary by providing
it with an initial net worth NWt. Finally, households also own the capital pro-
ducing �rms and indirectly, through the ownership of the �nancial institutions,
the �rms producing the �nal good.
Households�preferences are given by:

maxE0

1X
t=0

�t

"
(Ct)

1�

1�  � !

1 + �
N1+�
t

#
where Ct is individual consumption stream and Nt hours worked supplied to
�nal goods producing �rms. The budget constraint of a household is:

Ct +B
G
t +B

C
t + Ft +NWt

=
�
1� � l

�
WtNt +Rt�1B

G
t�1 +Rt�1B

C
t�1 +Rt�1Ft�1 � T lst +�Ft +�Kt

where Wt denotes the wage rate, � l is the labour income tax rate and T lst are
lump-sum taxes. Finally, �Ft and �

K
t stand for pro�ts of operations of �nancial

intermediaries and capital producers, respectively.
The households��rst order conditions with respect to labor supply and con-

sumption/saving are standard:

!N�
t

C�t
=
�
1� � l

�
Wt

�lt = �RtEt

h
�lt+1

i
where �lt = C

�
t is the Lagrange multiplier on the households�budget constraint.
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3.2 Financial intermediaries

The speci�cation of �nancial intermediaries is based on Gertler and Karadi
(2011) with an extension allowing for not fully rational trade in equities along
the lines De Long et al. (1990) and Shleifer and Summers (1990).

Financial intermediaries�basic activity is to collect deposits Ft from house-
holds and invest in corporate shares. An intermediary lives for two periods and
we assume that the �nancial market has an overlapping generations structure.
A trader j born in period t receives a transfer from its owners, NW j

t , which will
be called his/her net worth. In addition, the trader collects deposits F jt from
other households; this assumption allows us to motivate the agency problem of
intermediaries which will be discussed below. The funds raised are then invested
in �rms�equity Sjt . An intermediary j�s balance sheet in period t is then given
by:

SjtP
S
t = F

j
t +NW

j
t

where PSt is the price of corporate shares.
In the following period, the intermediary sells its stock of shares and transfers

all its pro�ts, equal to the return on the sold equity net of repayment of the
loan and taxes, to its owners. Hence an intermediary born at t maximizes:

maxEjt

"
�lt+1

�lt
�F;jt+1

#
= �Ejt

"
�lt+1

�lt

��
PSt+1 +Divt+1

�
Sjt �RtF

j
t � �STT f

�
PSt S

j
t

��#

whereDivt are dividends obtained from the �nal goods producers and �STT f
�
PSt S

j
t

�
is the amount of ETT to be paid to the government which we specify below.
Traders discount the expected return from their investment with the dis-

count factor of their owners. Note that the expectations operator Ejt [�] bears
the superscript j to make expectations trader-dependent. This is because, as
mentioned earlier, a fraction of intermediaries will be assumed to have noisy
expectations. We elaborate on this feature of our model below.
Given the balance sheet identity, the maximization problem of an interme-

diary can be rewritten as:

max�Ejt

24�lt+1
�lt

0@0@RSt+1 �Rt � �STT f
�
PSt S

j
t

�
PSt S

j
t

1APSt Sjt +RtNW j
t

1A35
where RSt �

PS
t +Divt
PS
t�1

is a risky return on corporate shares.

An intermediary will only invest in corporate shares if the net expected
return on investment is non-negative:

�Ejt

24�lt+1
�lt

0@RSt+1 �Rt � �STT f
�
PSt S

j
t

�
PSt S

j
t

1A35PSt Sjt � 0
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In a perfect market, equality would hold: intermediaries would borrow and
expand their assets to the point where the risk and tax-adjusted premium on
shares would disappear. In this case, idiosyncratic shocks hitting the �nancial
market (like the noise shock) would have only redistributive nature and would
hence not be transmitted to the real economy. To make the model more realistic,
we introduce �nancial frictions along the lines of Gertler and Karadi (2011).
In particular, we introduce an agency problem: if the expected net return on
equity is too low, the trader may decide to divert the fraction � < 1 of deposits
he/she obtained. In doing so, the trader gives up the remaining fraction 1 �
� of deposits that is recovered by the depositors as well as the return from
foregone investment. Accordingly, for households to be willing to provide funds
to intermediaries, the following incentive constraint must hold:

Ejt

"
�lt+1

�lt
�F;jt+1

#
� �PSt S

j
t

i.e. the intermediary�s expected return on investment must exceed the pay-
o¤ from diverting the funds. Subsituting for �F;jt+1 and rearranging terms one
obtains:

PSt S
j
t �

1

1 + �� �Ejt
�
�lt+1
�lt
RSt+1 � �STT

f(PS
t S

j
t )

PS
t S

j
t

�NW j
t

Note that the above constraint will be binding if and only if:

� > �Ejt

24�lt+1
�lt

RSt+1 � �STT
f
�
PSt S

j
t

�
PSt S

j
t

35� 1 > 0
The second inequality guarantees that the net expected return on shares is
positive. In this case it is pro�table for the intermediary to expand its assets.
The �rst inequality then imposes that the intermediary is not able to expand
its assets inde�nitly. It hence borrows so much from the households as to make
the incentive constraint binding.
Under the parameter values and shock processes we will consider, the incen-

tive constraint will be binding at any t. Hence, we can write:

PSt S
j
t = �

j
tNW

j
t

with
�jt �

1

1 + �� �Ejt
�
�lt+1
�lt
RSt+1 � �STT

f(PS
t S

j
t )

PS
t S

j
t

�
where �jt > 0 is the private leverage ratio of intermediary j.

8



We depart from Gertler and Karadi (2011) by assuming that a share of
intermediaries are noise traders like in De Long et al. (1990) and Shleifer and
Summers (1990): their expectations about the future share return are noisy
in the sense that they may deviate from the rational expectations by a noise
shock. This will lead to di¤erences in the expectations between noise traders and
informed traders, to di¤erent asset positions and to the creation of what can be
interpreted as irrational, non-fundamentals-driven trade. This non-fundamental
trade is useful for discussing potential gains from �nancial transaction taxes: if
noise trading introduces an excess volatility in the real economy, an ETT which
may be expected to curb noise trading may thereby also reduce noise-trade-
driven excess real volatility.
Formally, the 1� sn informed traders are assumed to have perfectly rational

expectations of future (discounted) returns:

EIt �
�lt+1

�lt

�
RSt+1

�
= Et�

�lt+1

�lt

�
RSt+1

�
In contrast, the expectations of the sn noise traders are:

ENt �
�lt+1

�lt

�
RSt+1

�
= Et�

�lt+1

�lt

�
RSt+1e

�t
�

where �t is the noise shock following a white noise process with standard devi-
ation �� .2

The �nal asset positions of informed and noise traders are governed by their
respective leverage ratios �It and �

N
t such that:

�It =
1

1 + �� �Et
�
�lt+1
�lt
RSt+1 � �STT

f(PS
t S

I
t )

PS
t S

I
t

�
�Nt =

1

1 + �� �Et
�
�lt+1
�lt
RSt+1e

�t � �STT f(P
S
t S

N
t )

PS
t S

N
t

�
In equilibrium, the sum of all share holdings has to equal the supply of shares
St:

snS
N
t + (1� sn)SIt = St

where SNt and SIt are the share holdings per noise and informed trader, respec-
tively.

The timing of the �nancial investment decision is as follows: all interme-
diaries born at time t have initially identical return expectations and hence

2We de�ne this shock as a white noise process because non-zero persistence of the noise
shock would imply a systematic component in the response of noise traders to disturbances.
Also, persistent noise shocks would be di¢ cult to reconcile with 1-period lived traders.
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purchase the same amount of corporate shares from the �rms. Then, the sen-
timent of a share sn of intermediaries changes and they adjust their position
accordingly, purchasing or selling an amount of corporate assets from/to the
informed traders. The period then ends.
In accordance with these assumptions, secondary market trade in the model

will be de�ned as the trade between �nancial intermediaries, i.e. the trade driven
by the noise shock.

To close the part of the model concerning the �nancial sector we note that
every intermediary born at t receives the same initial transfer from his/her
owners so that:

NW j
t = NWt:

Further, we follow Gertler and Karadi (2011) and assume that intermediaries
receive as their intial transfer an equivalent of a fraction � of the total supply
of shares:

NWt = �P
S
t St:

The ETT we consider is levied on secondary market transactions only. We
shall assume the following particular form of the tax function:

�STT f
�
PSt S

j
t

�
= �STT

�
PSt S

j
t � PSt St

�2
where the quadratic term for the tax base proxies the assumption that the tax
applies to both sides of the transaction. The quadratic expression for the tax
base is common in the modelling of transaction taxes (e.g., Subrahmanyam,
1998, and Xu, 2010). The quadratic term avoids the situation where traders
receive a subsidy for selling assets, which would happen in the case of a linear
term.
The fact that, by assumption, ETT is introduced on secondary market trans-

actions which are purely driven by noise shocks in our model increases the
potential of the ETT to eliminate ine¢ cient non-fundamentals-driven trading
activities and thereby reduce their negative impact on the real economy. Since in
reality, it is impossible to distinguish between fundamental and non-fundamental
trade when levying this tax, the gains suggested by our simulations might be
an upper bound to those that may be expected in the real world.

Finally, the amount of trading due to shifts in traders�sentiments, tradeNt ,
can be de�ned as:

tradeNt = sn
��SNt � St��

which in equilibrium will be equal to:

tradeIt = (1� sn)
��SIt � St��
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3.3 Capital producers

We follow Christiano et al. (2010) and Gertler and Karadi (2011) to separate
capital producers from �nal goods producers.
Capital producers are representative, competitive and long-lived. They are

owned by households. They buy capital Kbought
t from �nal goods producing

�rms. Kbought
t is the capital which was in use for production in period t. Capital

producers refurbish this capital make an additional investment It and sell the
new capital Ksold

t to �nal goods producers to be used in their production of the
following period. As is standard in the literature, it is assumed that the price
of the used-up capital and the new capital, PKt , are the same ("used-up capital
is already installed"). Hence, the problem of a capital producer is to maximize
�Kt such that:

max
Ksold
t ;Kbought

t ;It

�Kt =

0@PKt Ksold
t � PKt K

bought
t � It �

i
2

 
It

�Kbought
t

� �
!2

�Kbought
t

1A
subject to a capital accumulation equation:

Ksold
t = Kbought

t + It

The FOC of capital producers is:

PKt = 1 + i

 
It

Kbought
t

� �
!

The capital producers�pro�ts are:

�Kt = P
K
t K

sold
t � PKt K

bought
t � It

3.4 Final goods producers

Final goods producers (�rms) maximize the present value of their future divi-
dend �ow discounted at the stochastic discount factor of their owners:

max
Kt+i;Nt+i

Et

1X
i=0

�i
�lt+1+i

�lt
[DIVt+i(Kt+i�1; Nt+i)]

The dividends DIVt are de�ned as:

DIVt � (1� � c) (Yt �WtNt) + �
c�Kt�1

+PKt (1� �)Kt�1 � PKt Kt +B
C
t �RBt�1BCt�1

Firms pay a capital income tax at rate � c. Kt denotes the capital stock
installed at the end of period t and used in the production of period t + 1. As
in Christiano and Fischer (1995) or Gertler and Karadi (2011), it is assumed
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that after the production process, �rms sell the (depreciated) capital used in
the production of period t to capital producing �rms and then buy from them
the new capital stock for the production of the following period. When making
their capital installment decision, �rms have to ensure the �nancing of the new
capital stock: i.e. that the loans BCt they take out and the stocks they issue
su¢ ce to cover the capital stock. Formally:

BCt + P
S
t St � PKt Kd

t

For the sake of simplicity, we assume that in equilibrium:

BCt = �P
K
t K

d
t

where � < 1.

The technology of �rms is standard:

Yt = At (Nt)
�
(Kt�1)

1��

where At stands for total factor productivity characterised by the exongenous
law of motion:

log (At) = (1� �a) log
�
�A
�
+ �a log (At�1) + "

a
t

The parameter �a indicates the persistence of TFP shocks and "
a
t � N (0; �a) :

The �rst order conditions of �rms are:

�
Yt
Nt

=Wt

and:

PKt +�t (1� �)PKt = �Et

"
�lt+1

�lt

�
(1� � c) (1� �) Yt+1

Kt
+ � c� + (1� �)PKt+1

�#

where �t is the Lagrangian multiplier associated with the �nancing constraint.

3.5 Government

The government consumes an exogenous amount of goods (Gt) and receives
tax income from wages, corporate income and �nancial transactions. Current
government debt (BGt ) is the sum of outstanding government debt, debt service
and the primary de�cit:

BGt = Rt�1B
G
t�1 +Gt � � lWtLt � � c (Yt �WtLt) + �

c�Kt�1 � TSTTt � T lst

where TSTTt denotes the aggregate proceeds from taxing securities transactions:

TTt = �
STT

�
snf

�
PSt�1S

N
t�1
�
+ (1� sn) f

�
PSt�1S

I
t�1
��
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Lump-sum taxes T lst are adjusted in each period to keep the government debt-to-
GDP ratio constant. The use of lump-sum taxes to stabilise the debt-to-GDP
ratio eliminates the income e¤ect of the ETT. Reducing distortive instead of
lump-sum taxes to rebate the STT receipts would tend to improve the overall
assessment of ETT introduction in e¢ ciency terms. The setup in this paper,
which isolates the ETT�s distortionary e¤ects without, at the same time, lower-
ing other distortive taxes to reimburse the ETT revenue, implies a rather critical
assessment of ETT-related ine¢ ciencies.

3.6 Market clearing

In the equilibrium, the goods, the capital and the �nancial markets clear. The
total number of shares St is normalised to 1:
In the market of physical capital:

Kbought
t = (1� �)Kt�1

Ksold
t = Kt

Finally, equilibrium in the �nal goods market implies:

Yt = Ct +Gt + It

4 Parametrisation

Our model comprises 18 parameters. Out of these, 12 parameters are related
to the real economy part of the model; the remaining six (�, �, sn, �, �STT ,
��) are related to the �nancial sector and the noise trade extension. Table 1
lists the choice of our benchmark parameter values. Table 2 reports implied
steady-state ratios.

4.1 Real economy

The parameter values of the real economy are set to standard values in the
RBC literature. In particular, the discount factor is � = 0:99, implying an
annualised steady-state risk-free interest rate of 4%. We assume  = 1 (log
utility in consumption) and � = 1 (a unitary Frisch elasticity of labor supply).
The weight of the disutility of employment ! is calibrated to imply a steady-
state L = 0:34, i.e. households devote around one third of their time to work.
The labour share in the production function is � = 0:64; the depreciation rate
of physical capital equals � = 0:025 (implying a 10% annual rate). Steady-state
TFP, �A, is normalised to 1, the TFP shock has an innovation with standard
deviation �a = 0:0072 and an autoregression coe¢ cient of �a = 0:95. Capital
adjustment costs i are set to zero. All these values are common in the business
cycle literature.
The steady-state shares and parameter values for the government sector

correspond to EU average values: government purchases, G, account for around
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15% of GDP. The labour income tax rate � l is set to 40% and the corporate
income tax rate � l = 20%.

4.2 Financial sector

Parameter values for the �nancial sector partly follow Gertler and Karadi (2011)
and are chosen to match some stylised facts of �nancial markets and �rms�
�nancing.
In particular, the share of �rms�capital �nanced by debt is � = 0:5 in the

benchmark parameterisation, implying a debt-to-equity ratio of 100% which
is roughly in line with its empirical value in the U.S. and Europe (see, e.g.,
Kalemli-Ozcan et al., 2011). The parameter � determines the leverage of �nan-
cial intermediaries. In our benchmark cabliration we set this parameter to 0.2,
which implies a debt-to-equity ratio of 4. This calibration follows Gertler and
Karadi (2011). At the same time, it may be at the lower end of empirical values.
Kalemli-Ozcan et al. (2011) report ratios of around 10 for �nancial institutions
and even as high as 25 for investment banks. Given the value of parameter
�, we follow Gertler and Karadi (2011) to set �; the share of funds which can
be diverted by intermediaries, so as to match an excess return RSt � Rt of 100
basis points in the stochastic steady state. The share of noise traders is set to
sn = 0:5 in line with survey evidence on the role of fundamental versus non-
fundamental information among participants in (foreign-exchange) markets at
quarterly horizions (e.g., Cheung et al., 2004; Menkho¤, 2001; Menkho¤ and
Taylor, 2007; Oberlechner, 2001). The volatility of the noise shock is calibrated
to match an annual secondary market turnover (trade/market capitalisation) of
80 to 100%, a value which has been characteristic of European stock markets
in the past years. Given the uncertainties surrounding the choice of these pa-
rameter values we will discuss the robustness of our results with respect to the
�nancial sector parameters.
Finally, we set the ETT rate so as to match a revenue-to-GDP ratio of 0.1%

in line with European Commission estimates of revenue that could be raised
by taxing spot market transactions. Our results are approximately linear with
respect to the targeted transaction tax revenue.

The results discussed below are computed with 2nd-order perturbation meth-
ods using Dynare. We report the stochastic moments of model variables calcu-
lated over simulations of a length of 10000 periods for each scenario considered.

5 Results

5.1 ETT in the benchmark model

This subsection presents simulation results that gauge the impact of an ETT
in the model with the benchmark parameterisation (see previous section). The
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Name Symbol Value

Discount factor � 0:99
Intertemporal elasticity of substitution  1
Inverse Frisch elasticity � 1
Labour weight in utility ! 5
Labour share in production � 0:64
Capital depreciation rate � 0:025
Capital adjustment costs i 0
Labour tax rate � l 0:4
Capital tax rate � c 0:2
Steady-state TFP A 1
Standard deviation of TFP shock �a 0:0072
Persistence of TFP shock �a 0:95
Trader endowment � 0:2
Share of divertible funds � 0:2215
Debt-to-capital ratio (�rms) � 0:5
Share of noise traders sn 0:50
Standard deviation of noise shock �� 0:01

Table 1: Model parameters

Steady-state ratio Value
C
Y 0:66
I
Y 0:19
G
Y 0:14
K
4Y 2
L 0:34

Table 2: Steady-state ratios
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ETT rate is set such as to raise tax revenues by 0.1% of GDP. For the compu-
tation of our results, we use random draws of the TFP and the noise shock and
calculate the model�s equilibrium for 10000 periods �rst setting �ETT = 0 and
then setting �ETT such that the revenue raised is equal to 0:1% of GDP.
The ETT�s impact on �nancial variables and economic aggregates is sum-

marised in Table 3. Values in the �rst column ("mean") report the change (in
percent or percentage points) in the average stochastic steady-state levels of
the main economic aggregates and �nancial variables in response to the intro-
duction of the ETT. The next column gives the percentage change in standard
deviations of the variables. However, a change in the simulated standard de-
viation may be misleading as a measure of the impact of ETT on volatility as
it does not take into account the changes in the mean. For this reason, in the
last column ("std/mean") we show the percentage-point change in the standard
deviation normalised by the mean of the respective variables before and after
the introduction of the ETT.

Mean (%) Std (%) Std./mean (pp)
Output 0.20 0.03 0.01
Capital 0.46 0.04 0.01
Investment 0.46 0.18 0.04
Consumption 0.16 0.09 0.00
Employment 0.02 0.22 0.00
Real wage 0.18 0.02 0.01
Marginal product of capital 0.41 0.04 0.01
Financial trade 0.46 0.47 0.00
Share price 0.46 0.04 0.01

Mean (pp) Std (%) Std./mean (pp)
Riskfree return 0.00 0.27 0.70
Return on share 0.13 0.21 2.27
ETT revenue to GDP 0.10
Implicit ETT rate 0.11
Note: The numbers are percentage (%) or percentage point (pp) effects
of ETT introduction on means and volatilities of the respective variables.

Table 3: ETT in the benchmark model

The introduction of an ETT generating 0.1% of GDP tax revenue has a
considerable negative impact on the overall economy, with output falling by -
0.2% in the long run (see Table 3). As the table illustrates, the impact of the
tax is transmitted to the rest of the economy via the capital cost channel. The
introduction of the tax has the direct e¤ect of decreasing the average leverage
ratio �t of �nancial institutions in the economy. The subsequent deleveraging
of �nancial intermediaries depresses stock prices, raises the cost of capital and,
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hence, leads to lower investment (both share prices and investment falling by
about 0.5%. In the long run, the level of capital falls accordingly.
Consumption decreases by 0.16%, less than capital and slightly less than

total output. Households, facing lower consumption, become willing to provide
relatively more labour at the same wage rate. In e¤ect, total employment is
hardly a¤ected, but real wages fall by about 0.2%. With the decline in the
capital stock and stagnating employment, the marginal product of capital raises
by around 0.4%. The return on shares increases by around 13 basis points, which
re�ects the increase in capital costs, while trade in shares in the secondary
market drops by around 0.5%.
The overall impact of the ETT on the economy is markedly negative. As our

results demonstrate, the ETT�s long-run e¤ects are like those of a tax on �rms�
capital in our framework. Indeed, the ETT leads to an identical output loss as
an increase in the corporate income tax that would raise identical tax revenue
(table 4) in our model. Both taxes have a very similar long-term impact also
on other main aggregates and �nancial variables (see tables 3 and 4). Hence,
despite the seemingly distinct character of �nancial transaction taxes, they are
no less distortive than direct capital income taxation.

than with the unique focus on macroeconomic volatility.

Mean (%) Std (%) Std./mean (pp)
Output 0.20 0.15 0.00
Capital 0.52 0.34 0.01
Investment 0.52 0.26 0.04
Consumption 0.15 0.05 0.00
Employment 0.03 0.05 0.00
Real wage 0.17 0.06 0.00
Marginal product of
capital 0.30 0.46 0.00

Financial trade 0.51 0.52 0.00
Share price 0.52 0.34 0.01

Mean (pp) Std (%) Std./mean (pp)
Riskfree return 0.00 0.01 0.28
Return on share 0.01 0.01 0.08
Corporate tax revenue to
GDP 0.10

Corporate tax rate 0.55
Note: The numbers are percentage (%) or percentage point (pp) effects
of ETT introduction on means and volatilities of the respective variables.

Table 4: Corporate income tax in the benchmark model
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As mentioned in section 2 of this paper, �nancial transaction taxes are also
thought of as having some positive e¤ects on the economy. Apart from rais-
ing additional revenue, the most frequent argument in favour of such taxes is
the potential reduction of macroeconomic volatility. Leaving aside the question
whether volatility reduction is unambigously welfare improving (this should de-
pend on the shock sources and frictions in the model, with some volatility rather
re�ecting optimal adjustment behaviour), some economists predict that the op-
posite could happen. Namely, a transaction tax that reduces liquidity in �nan-
cial markets may increase the volatility of asset prices by increasing the impact
of individual transactions on prices (e.g., Hau, 2006).
Introducing an ETT in our model leads to a clear result in this respect. The

volatility of the risk-free rate and stock returns clearly decreases in response
to noise shocks after the introduction of the transaction tax, for both the ab-
solute volatility (second column of Table 3) as well as the relative volatility (as
measured by the standard deviation of a variable to its mean). On the other
hand, the tax has very little impact on the volatility of real aggregates. While
the standard deviation of these variables decreases upon the introduction of the
ETT, the e¤ect is proportional to the decrease in their mean levels. In e¤ect,
the relative volatility is not a¤ected.
In sum, our results suggest that the ETT�s e¤ects in e¢ ciency terms are

rather negative: (1) The ETT introduces economic ine¢ ciencies by increasing
the cost of capital; and (2) it dampens �uctuations in �nancial markets, but has
very little impact on the volatility the real economic variables.

Our result on the distortiveness of an ETT is in line with empirical studies
that have analysed the impact of stamp duties and �nancial transaction costs
in general on share prices and capital costs (e.g., Bond et al., 2005; Jackson
and O�Donnell, 1985; Umlauf, 1993; Westerholm, 2003). Quantitative results
are similar, despite the fact that our model simpli�es reality and leaves out
real-world features that might a¤ect the results either way. E.g., the narrow tax
base in our model does not capture cascading e¤ects of broad-based transaction
taxes or the potential negative impact of transaction taxes on liquidity, risk
pooling and insurance costs. Furthermore, the model assumes that the tax
can be targeted to non-fundamental trade in the secondary market, whereas in
practice a transaction tax will not be able to discriminate between fundamental-
based and noise trade and apply to �productive�and zero-sum transactions alike.
On the other hand, the model focuses on volatility reduction as the potential
bene�t of a transaction tax. It does not include additional transaction costs or
labour and capital use in the �nancial sector, which would make noise trading
socially wasteful. In the latter case, a transaction tax could save resources by
reducing socially unproductive �nancial activities as argued, e.g., by Summers
and Summers (1989) and would, consequently, have a more favourable impact
on welfare
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5.2 Sensitivity checks

The purpose of this subsection is to assess the robustness of our conclusions to
changes in the model calibration. We consider four scenarios: 1) a change in
the parameter � to double the equity risk premium to an annualised 8% (Table
5); 2) a change in the structure of the �nancing mix of the corporate sector, so
that 80% of their capital is �nanced by debt (� = 0:8; Table 6); 3) a change in
the average leverage of the �nancial sector to nine (� = 0:1;Table 7); and 4) an
increase in the share of noise traders among �nancial intermediaries to sn = 0:75
(Table 8). For the compuation of the results we repeat the same exercise as
under the benchmark parametrisation with the respective parameter adjusted.
As in the benchmark case, Tables 5-8 report the impact of the introduction of
the ETT in the respective scenarios on the �rst and second moments of selected
variables.

Mean (%) Std (%) Std./mean (pp)
Output 0.20 0.04 0.01
Capital 0.47 0.05 0.01
Investment 0.47 0.21 0.04
Consumption 0.17 0.10 0.00
Employment 0.02 0.26 0.00
Real wage 0.19 0.03 0.01
Marginal product of capital 0.41 0.06 0.01
Financial trade 0.47 0.47 0.00
Share price 0.47 0.05 0.01

Mean (pp) Std (%) Std./mean (pp)
Riskfree return 0.00 0.31 0.79
Return on share 0.15 0.24 1.27
ETT revenues to GDP 0.10
Implicit ETT rate 0.12
Note: The numbers are percentage (%) or percentage point (pp) effects
of ETT introduction on means and volatilities of the respective variables.

Table 5: ETT in the model with higher equity risk premium

As is immediately visible from the tables, the impact of the ETT on the
real economy is virtually identical in every scenario. In other words, the main
result of the benchmark experiment that the ETT is similarly distortive as the
coporate income tax holds regardless of the exact parametrisation of the model,
at least within reasonable parameter bounds. On the other hand the implicit tax
rate consistent with raising revenue of 0:1% of GDP varies across scenarios. This
is an e¤ect of the varying tax base. For example, increasing the share of debt
�nancing in the corporate �nancing mix from � = 0:5 to � = 0:8 approximately
halves the taxbase. As a result, the implicit tax rate needed to raise a �xed
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Mean (%) Std (%) Std./mean (pp)
Output 0.22 0.02 0.01
Capital 0.53 0.03 0.02
Investment 0.53 0.14 0.04
Consumption 0.16 0.05 0.00
Employment 0.03 0.27 0.00
Real wage 0.19 0.01 0.01
Marginal product of capital 0.38 0.01 0.01
Financial trade 0.53 0.53 0.00
Share price 0.53 0.03 0.02

Mean (pp) Std (%) Std./mean (pp)
Riskfree return 0.00 0.51 0.55
Return on share 0.27 0.37 5.97
ETT revenue to GDP 0.10
Implicit ETT rate 0.21
Note: The numbers are percentage (%) or percentage point (pp) effects
of ETT introduction on means and volatilities of the respective variables.

Table 6: ETT in the model with higher share of debt-�nanced investment

Mean (%) Std (%) Std./mean (pp)
Output 0.18 0.07 0.00
Capital 0.40 0.09 0.01
Investment 0.40 0.36 0.01
Consumption 0.16 0.19 0.00
Employment 0.01 0.41 0.01
Real wage 0.17 0.05 0.00
Marginal product of capital 0.48 0.12 0.02
Financial trade 0.40 0.40 0.00
Share price 0.40 0.09 0.01

Mean (pp) Std (%) Std./mean (pp)
Riskfree return 0.00 0.44 1.34
Return on share 0.16 0.42 3.78
ETT revenue to GDP 0.10
Implicit ETT rate 0.07
Note: The numbers are percentage (%) or percentage point (pp) effects
of ETT introduction on means and volatilities of the respective variables.

Table 7: ETT in the model with higher leverage of �nancial intermediaries
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Mean (%) Std (%) Std./mean (pp)
Output 0.21 0.02 0.01
Capital 0.51 0.03 0.02
Investment 0.51 0.05 0.10
Consumption 0.17 0.03 0.01
Employment 0.02 0.07 0.00
Real wage 0.19 0.02 0.01
Marginal product of capital 0.39 0.02 0.01
Financial trade 0.53 1.56 1.06
Share price 0.51 0.03 0.02

Mean (pp) Std (%) Std./mean (pp)
Riskfree return 0.00 0.11 0.38
Return on share 0.13 0.03 1.74
ETT revenue to GDP 0.10
Implicit ETT rate 0.14
Note: The numbers are percentage (%) or percentage point (pp) effects
of ETT introduction on means and volatilities of the respective variables.

Table 8: ETT in the model with higher share of noise traders

amount of revenue doubles compared to the benchmark scenario.
The results obtained in the four additional scenarios may di¤er as far as the

�nancial variables are concerned. First, the value of parameter � governs the
magnitude of the impact of the ETT on stock returns. Second, if there is a larger
share of noise traders among the �nancial intermediaries, the introduction of an
ETT leads to a stronger decline in the (relative) volatility of trade. Finally, the
quantitative impact of the ETT on the volatilities of the return to shares and
the return to risk-free assets varies across the di¤erent scenarios.
Despite some di¤erences in the impact of the ETT on the volatility of some

variables across the scenarios, the basic conclusions from the benchmark case
still hold: The ETT appears to be a relatively distortionary tax. Moreover,
while it is able to reduce volatility in the �nancial market, it has little impact
on the volatility of the macroeconomic aggregates.

6 Conclusions

Very little theoretical work has been done so far to assess the impact of �nancial
transaction taxes on the real economy. Those papers that make such attempt
(Kupiec, 1996; Song and Zhang, 2005) use a partial equilibrium framework. To
the best of our knowledge, the only paper analysing the impact of a transaction
tax with non-fundamental volatility (noise trading) in a general-equilibrium
framework is Xu (2010) who does, however, focus on the foreign exchange market
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and does not consider �nancial market imperfections beyond the presence of
noise traders. Similarly, model-based (even partial-equilibrium) assessments
of the impact of an FTT on equity prices and the cost of capital are scarce.
Matheson (2011) uses a simple formula to assess the FTT�s e¤ect on equity
prices for given interest rates and dividends.
Against this background, our model integrates one particular type of FTT,

namely an Equities Transaction Tax, into a coherent DSGE framework that
integrates the interaction between the �nancial and non-�nancial sectors of the
economy and allows for potentially ine¢ cient (noise) �nancial trading. This
approach allows to model two channels via which a �nancial transaction tax
could in�uence the economy. On the one hand, the ETT increases the cost
of capital and hence reduces levels of investment, capital and output. On the
other hand, it can dampen the excess volatility associated with non-fundamental
trading.
The main conclusions from simulations with the benchmark model are that a

transaction tax generating tax revenue of 0.1% of GDP would (1) reduce physical
investment and the capital stock by above 0.4% in the long run, implying a
long-term 0.2% decline in real GDP, and (2) considerably reduce the volatility
of �nancial variables such as risk-free and stock returns, while at the same time
having very little impact on the volatility of non-�nancial variables. The �rst
�nding �ts the general picture that emerges from empirical studies that have
analysed the impact of stamp duties and �nancial transaction costs on asset
prices and �nancing costs (e.g., Bond et al., 2005; Jackson and O�Donnell, 1985;
Umlauf, 1993; Westerholm, 2003). On the other hand, our �nding that an ETT
reduces the volatility on �nancial markets appears optimistic in view of the
empirical research that rather settles for the opposite result (e.g., Hau, 2006).
A part of the discrepancy might be linked to the fact that our model assumes the
ETT to be targeted to non-fundamental trade, whereas in practice transaction
taxes are unable to discriminate between fundamental and non-fundamental
transactions.
The output loss associated with the introduction of an ETT in our model

is of the same magnitude as the output loss associated with an increase in the
capital income tax that would raise the same revenue. Hence, despite the fact
that it is imposed only on secondary market and non-fundamental transactions,
the ETT is as distortive as a direct tax on capital in our model. Sensitivity
checks con�rm the �ndings for deviations from the benchmark calibration.
The current version of the model makes a number of simplifying assump-

tions that may be relaxed in further work. First, the functioning of �nancial
intermediaries is assumed not to require/consume any resources. This makes it
impossible to capture the e¢ cieny gain that would occur if an ETT reduced the
consumption of resources in non-fundamental and unproductive �nancial trans-
actions ("social waste"). To overcome this omission, one could assume �nancial
intermediation to require labour and/or capital input or impose an additional
adjustment costs on �nancial �ows. Second, the �rms��nancing mix (or the
�rms� leverage ratio) is currently �xed exogenously. An extension could con-
sider a situation where �rms choose the degree of their indebtness as compared
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to other forms of �nancing strategies endogenously. This extension would allow
analysing how taxation changes the �rms �nancing mix. Future work could also
introduce an explicit welfare analysis of the ETT e¤ects. Finally, the represen-
tative household framework in the current model precludes an analysis of the
distributional consequences of the transaction tax.

References

[1] Baker, M., Stein, J., Wurgler, J., 2003. When does the market matter?
Stock prices and the investment of equity-dependent �rms. Quarterly Jour-
nal of Economics 118, 969-1006.

[2] Baltagi, B., Li, D., Li, Q., 2006. Transaction tax and stock market behav-
iour: evidence from an emerging market. Empirical Economics 31, 393-408.

[3] Barro, R., 1990. The stock market and investment. Review of Financial
Studies 3, 115-131.

[4] Bond, S., Hawkins, M., Klemm, A., 2005. Stamp duty on shares and its
e¤ect on share prices. FinanzArchiv 61, 275-297.

[5] Cheung, Y.-W., Chinn, M., Marsh, I., 2004. How do UK-based foreign
exchange dealers think their market operates? International Journal of
Finance and Economics 9, 289-306.

[6] Christiano, L., Fisher, J., 1995. Tobin�s q and asset returns: implications
for business cycle analysis. NBER Working Paper 5292.

[7] Christiano, L., Motto, R., Rostagno, M., 2010. Financial factors in eco-
nomic �uctuations. ECB Working Paper 1192.

[8] De Long, B., Shleifer, A., Summers, L., Waldmann, R., 1990. Noise trader
risk in �nancial markets. Journal of Political Economy 98, 703-738.

[9] Demary, M., 2006. Transaction taxes, traders� behavior and exchange
rate risks. Christian-Albrechts-University of Kiel Department of Economics
Working Paper 2006-14.

[10] Demary, M., 2010. Transaction taxes and traders with heterogeneous in-
vestment horizons in an agent-based �nancial market model. Economics -
The Open-Access, Open-Assessment E-Journal 4, 1-44.

[11] Fazzari, S., Hubbard, G., Petersen, B., 1988. Financing constraints and
corporate investment. Brookings Papers on Economic Activity 19, 141-206.

[12] Gertler, M., Karadi, P., 2011. A model of unconventional monetary policy.
Journal of Monetary Economics 58, 17-34.

[13] Habermeier, K., Kirilenko, A., 2003. Securities transaction taxes and �nan-
cial markets. IMF Sta¤ Papers 50, 165-180.

23



[14] Hanke, M., Huber, J., Kirchler, M., Sutter, M., 2010. The economic con-
sequences of a Tobin tax - an experimental analysis. Journal of Economic
Behavior and Organization 74, 58-71.

[15] Hau, H., 2006. The role of transaction costs for �nancial volatility: evidence
from the Paris bourse. Journal of the European Economic Association 4,
862-890.

[16] Hemmelgarn, Th., Nicodème, G., 2010. The 2008 �nancial crisis and taxa-
tion policy. CEPR Discussion Paper 7666.

[17] Hu, S.-Y. (1998): The e¤ects of the stock transaction tax on the stock
market - experiences from Asian markets. Paci�c-Basin Finance Journal
6, 347�364.

[18] IMF (2010): A fair and substantial contribution by the �nancial sector:
�nal report for the G-20. IMF, Washington, D.C.

[19] Jackson, P., O�Donnell, A., 1985. The e¤ects of stamp duty on equity trans-
actions and prices in the UK stock exchange. Bank of England Discussion
Paper 25.

[20] Jones, Ch., Seguin, P., 1997. Transaction costs and price volatility: evidence
from commission deregulation. American Economic Review 87, 728-737.

[21] Kalemli-Ozcan, S., Sorensen, B., Yesiltas, S., 2011. Leverage across �rms,
banks, and countries. NBER Working Paper 17354.

[22] Keen, M., 2011. Rethinking the taxation of the �nancial sector. CESifo
Economic Studies 57, 1-24.

[23] Kirchler, M., Huber, J., Kleinlercher, D., 2011. Market microstructure mat-
ters when imposing a Tobin tax �evidence from laboratory experiments.
Journal of Economic Behavior and Organization 80, 586�602.

[24] Kupiec, P., 1991. Stock market volatility in OECD countries: recent trends,
consequences for the real economy, and proposals for reform. OECD Eco-
nomic Studies 17, 31-54.

[25] Kupiec, P., 1996. Noise traders, excess volatility and a securities transaction
tax. Journal of Financial Services Research 10, 115-129.

[26] Mannaro, K., Marchesi, M., Setzu, A., 2008. Using an arti�cial �nancial
market for assessing the impact of Tobin-like transaction taxes. Journal of
Economic Behavior and Organization 67, 445-462.

[27] Matheson, Th., 2011. Taxing �nancial transactions: issues and evidence.
IMF Working Paper 11/54.

[28] Menkho¤, L., 2001. Short-term horizons in foreign exchange? Survey evi-
dence from dealers and fund managers. Kyklos 54, 27-47.

24



[29] Menkho¤, L., Taylor, M., 2007. The obstinate passion of foreign exchange
professionals: technical analysis. Journal of Economic Literature 45, 936-
972.

[30] Miller, M., 1988. The Modigliani-Miller propositions after thirty years.
Journal of Economic Perspectives 2, 99-120.

[31] Morck, R., Shleifer, A., Vishny, R., 1990. The stock market and investment:
is the market a sideshow? Brookings Papers on Economic Activity 21, 157-
216.

[32] Oberlechner, Th., 2001. Importance of technical and fundamental analysis
in the European foreign exchange market. International Journal of Finance
and Economics 6, 81-93.

[33] Pellizzari, P., Westerho¤, F., 2009. Some e¤ects of transaction taxes under
di¤erent microstructures. Journal of Economic Behavior and Organization
72, 850-863.

[34] Pierdzioch, Ch., 2005. Noise trading and delayed exchange rate overshoot-
ing. Journal of Economic Behavior and Organization 58, 133-156.

[35] Qi, Ch., Goldstein, I., Jiang, W., 2008. Price informativeness and invest-
ment sensitivity to stock prices. Review of Financial Studies 20, 619-650.

[36] Shackelford, D., Shaviro, D., Slemrod, J., 2010. Taxation and the �nancial
sector. New York University Law and Economics Working Paper 224.

[37] Shleifer, A., Summers, L., 1990. The noise trader approach to �nance.
Journal of Economic Perspectives 4, 19-33.

[38] Song, F., Zhang, J., 2005. Securities transaction tax and market volatility.
Economic Journal 115, 1103-1120.

[39] Stiglitz, J., 1989. Using tax policy to curb speculative short-term trading.
Journal of Financial Services Research 3, 101-115.

[40] Subrahmanyam, A., 1998. Transaction taxes and �nancial market equilib-
rium. Journal of Business 71, 81-118.

[41] Summers, L., Summers, V., 1989. When �nancial markets work too well: a
cautious case for a securities transaction tax. Journal of Financial Services
Research 3, 261-286.

[42] Umlauf, S., 1993. Transaction taxes and the behavior of the Swedish stock
market. Journal of Financial Economics 33, 227-240.

[43] Westerho¤, F., Dieci, R., 2006. The e¤ectiveness of Keynes-Tobin trans-
action taxes when heterogeneous agents can trade in di¤erent markets: a
behavioral �nance approach. Journal of Economic Dynamics and Control
30, 293-322.

25



[44] Westerholm, J., 2003. The impact of transaction costs on turnover and
asset prices: the case of Sweden�s and Finland�s security transaction tax
reduction. Finnish Journal of Business Economics 2, 213-241.

[45] Xu, J., 2010. Noise traders, exchange rate disconnect puzzle, and the Tobin
tax. Journal of International Money and Finance 29, 336-357.

26


