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Financial Transaction Tax, macroeconomic effects and tax

competition issues: a two-country financial DSGE model

Olivier Damette, Karolina Sobczak, Thierry Betti∗

Abstract

We document how introducing a financial transaction tax affects real and financial activity in a general 
equilibrium framework. Our model replicates some interesting stylised facts about financial markets. 
Informed, or rational, traders follow the standard rational expectations, while exogenous disturbances, such 
as optimism or pessimism shocks, affect the expectations of noise traders. An entry cost is introduced to 
endogenise the entry of noise traders in the financial markets. In contrast to the previous literature, 
financial contagion and international spillovers are considered in a two-country financial DSGE model. A 
welfare analysis is performed and we show that the effects of the financial transaction tax on welfare are 
non-linear and mainly depend on the composition of the financial market. In addition, introducing a 
financial transaction tax allows volatility to be reduced in both the real and financial sectors, and this result 
is robust to several model specifications. In a context where only one country implements the tax, we 
identify some externalities, as the country with the tax is likely to export stability or instability through the 
flows of traders. Like in the Heckscher-Ohlin-Samuelson (HOS) model in which capital and labor move 
internationally when countries trade, we assume that there are trader flows when traders invest abroad. As 
a consequence, noise traders can implicitly move to the foreign country to escape the tax, and this means 
that countries have conflicting interests. When markets are liquid with a large proportion of noise traders, 
countries do not internalise that they export noise traders and then some instability to the other market 
and so they set a tax rate that is higher than the optimal. At the opposite end of the scale, when markets are 
less liquid and the proportion of noise traders is small, some positive externalities (like financial stability) 
are overlooked, and so the tax rate is set too low and is sub-optimal. A cooperative situation where countries 
set a common tax rate is the best solution ans is welfare-enhancing. These results have important policy 
implications, since the existence of the tax competition issues revealed by our two-country framework 
might explain why the European Commission proposal initially discussed in 2011 is so contested and has 
been rejected by several countries. Most importantly, our results stress the importance of coordination and 
tax harmonisation processes to optimise the efficiency of a Tobin tax at the European Union or world level. 
Unilateral taxes, such as those partially introduced in Italy or France, are not the best solution.
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Non technical summary

Since the financial crisis and downturn in 2008 and following the sovereign debt crisis in the euro area, many 
policymakers have considered introducing a tax on financial transactions to prevent future financial crises 
by reducing financial and real volatility. The financial transaction tax, known as the FTT or Tobin Tax, 
is primarily viewed as a possible way of dampening down the deficits of industrialised countries, especially 
in Europe. These deficits have become a major concern given the higher levels of indebtedness and risk of 
default that resulted from the global financial crisis, and have been caused more recently by the Covid-19 
pandemic. Even a small FTT might generate very large revenues (Burman et al., 2016). In parallel to raising 
revenue, an FTT might regulate the financial system by taxing intermediaries and reducing speculative and 
noise behaviour in financial markets, thereby making them more efficient.

In 2011, the European Commission proposed introducing an FTT at EU level. The taxation project for 
European countries was then discussed in the European Parliament, but although it was initially approved 
in 2011, the FTT was still not in place in 2021, despite Franco-German efforts to propose a compromise 
based on the French model. Unilateral taxes have so far only been introduced in France and in Italy, but 
the taxes there apply only to a limited number of equities 1. The United Kingdom and Luxembourg are 
opposed to the project, Estonia dropped out of the FTT group in 2015, and some countries such as Belgium 
have doubts about it. The countries in the euro area committed in May 2014 to introducing a harmonised 
FTT in a progressive manner. As a first step, they planned to start by taxing shares and some derivatives on 
1 January 2016, following the FTT model of France and Italy, then allowing each further step towards full 
implementation of the tax to take due account of its economic impact. By December 2019 though, politicians 
were still unable to agree on the final form of the tax and the distribution of the tax resources (van Riet, 
2019). Since then an EU-wide FTT has once again come under discussion as a potential new own resource for 
the EU budget that could help to repay the EU debt issued to finance the EU’s recovery from the Covid-19 
crisis 2.

The FTT is a controversial topic for a couple of reasons. The primary one lies in the original purpose 
of an FTT that Tobin put forward in his Princeton lectures in 1972. For Tobin (1978, 1996), the FTT was 
not a way to produce revenues, but a tool for stabilising exchange rates after the collapse of the Bretton 
Woods system. Considering the Mundell Incompatibility Triangle explaining that counties face a challenge 
to simultaneously achieve exchange rate stability, monetary policy autonomy and perfect capital mobility, 
the Tobin tax would be a tool for reducing volatility in the exchange rate and financial prices. In one sense, 
Tobin was taking an older proposal by Keynes (1936) of taxing speculation in financial markets, and putting 
it into a new context 3. Stiglitz (1989), Summers and Summers (1989), and some authors in Haq, Kaul and 
Grunbergs book (1996) among others have demonstrated how much interest there is in a Tobin tax as a tool to 
curb speculation and stabilise financial markets. Dow and Rahi (2000) used a rigorous analytical framework 
to demonstrate that introducing a tax is Pareto-improving and can make all agents, both speculators and 
hedgers, better off.

However, Tobin’s view has been challenged on the grounds that not all short-term transactions are specula-
tive given the ”hot potato” phenomenon of liquidity and risk-sharing behaviour; the FTT is an indiscriminate 
tax since liquidity and informative transactions by fundamental traders may also be reduced, thereby increas-
ing volatility and proving counterproductive; and a liquid market, which does not necessarily have to be large, 
is likely to be more stable than a tiny market (Davidson (1997), Bianconi et al. (2009)).

Academics have recently shown renewed interest in this question. A new wave of theoretical and empirical 
papers on the FTT has emerged, often viewing it as an equity transaction tax: Lendvai et al. (2013), Adams 
et al. (2015), Davila (2021), Berensten et al. (2016) and Vives (2017). However, investigation of the social

1For instance, in France, companies whose headquarters are located in France and with market values of more than 1 billion 
Euros on January 1st of the year of taxation, and only 10 countries in Europe are willing to introduce a common tax in the 
future.

2See Conclusions of the Special meeting of the European Council (Brussels: 17-21 July 2020).
3Although Tobins speech largely focused on foreign exchange markets and not on equities or other financial transactions, it 

is common to use the terms FTT or Tobin tax as synonyms even though it is not strictly accurate.
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welfare and macroeconomic effects of the FTT is scarce, and especially lacking is general equilibrium analysis
to investigate the global effects of an FTT as a tax imposed not only on Forex, but also on equities, securities
and derivatives, and so on. Our main novel contribution to the FTT literature is that we discuss the effects
of such a tax in a macroeconomic framework. To this effect, a two-country financial DSGE model with
heterogeneous traders was built. The main value added of this framework is that it takes explicit account
of the various transmission channels of the FTT to financial and macroeconomic variables, the spillover
effects across agents and countries, and the temporal dynamics of the FTT effects on financial markets and
real activity. Few academic papers have tried to examine the effects of an FTT in a general equilibrium
perspective. To the best of our knowledge, Lendvai et al. (2013, abbreviated LRV) and Xu (2010) have used
RBC/DSGE models in the past. The current paper is most directly related to this literature.

LRV (2013) developed an RBC model with flexible prices and noise traders in the vein of Gertler and
Karadi (2011, abbreviated GK), but running only on the equities of domestic firms. In Xu (2010), traders
operate in foreign exchange markets in the same way as in the seminal literature initiated by Tobin, but there
is no equity market. Both the LRV (2013) and Xu (2010) models were developed only with a one-country
perspective, and so international spillovers and financial contagion effects were not taken into account. Most
importantly, they do not investigate the strategic interaction between countries and tax competition issues.
The value added of our paper consists in building a model with two countries and international trade in shares.
We have done this by enriching the LRV (2013) framework with assumptions of monopolistic competition and
sticky prices in line with GK (2011), considering endogenous noise traders as in Xu (2010), and extending the
DSGE model to two countries. This lets us take explicit account of contagion and international transmission
channels, since both types of traders can invest in both domestic and foreign equities. In contrast to the
previous literature, we present a two-country perspective, where actions in one country can have an impact
on the outcome in the other country. Finally, our model can compare Nash non-cooperative situations and
harmonised tax policies.

The literature has focused on how FTTs impact financial markets through liquidity and volatility, but
much less is known about their ultimate impact on the allocation of capital and hence on economic output.
Furthermore, the international dimension of the Tobin tax has not been yet studied. To fill this gap, we
consider an FTT in a DSGE model with a productive sector. Taking a lead from the European FTT, we
consider a two-country model and study the benefits of international cooperation and the difficulties it faces.

The challenge of our work is to build a two-country general equilibrium model to revisit the FTT debate,
taking account of financial contagion and international spillovers, capital mobility, and tax competition
between those countries that are likely to implement an FTT and other countries. These concerns cannot
be investigated in a single-country model. In a model with one country, the FTT will directly reduce noise
trading, which affects financial activity and volatility and, indirectly, also real activity. In a two-country
model however, international spillovers are likely to modify the direct effects. In this context, the FTT
effects are more complex and non-linear.

Our model follows the previous literature by incorporating heterogeneous beliefs among traders, for both
rational and noise traders. Noise traders use technical investment analyses, and their behaviour may drive
prices away from their fundamental equilibrium values, rendering markets riskier and more volatile (Shleifer
and Summers 1990). In this way, they have negative effects by increasing financial instability. However,
Jeanne and Rose (2002) and Bloomfield et al. (2009) find that noise traders have both positive and negative
effects. They provide some benefits to the market by increasing market volume and depth, and so reducing
counterparty risk. The net result of these opposite effects generates some nonlinear patterns, as volatility is
a nonlinear function that is in proportion to the noise traders entering the financial markets.

In contrast to the previous literature, we made the role of noise traders in financial markets endogenous
by introducing a utility threshold or cost for entering or not entering the equity market, which should amplify
boom-bust behaviour and dynamics. This is likely to modify the effects of the FTT on the financial and
macroeconomic level, and on volatility. In addition we considered some rigidities through the introduction
of sticky prices. The features of this new model make an interesting comparison to the previous literature,
since our model allowed us to introduce non-linear patterns into the financial markets and also to reproduce
some well-known stylised facts, as for instance the introduction of an entry cost leads to significantly higher
kurtosis, especially for noise trader portfolios, than is found in a DSGE model with exogenous noise traders.
The link between financial and real macroeconomic variables is more complex, as are the effects of the FTT,
since the reaction of the means and the variance of the main variables are a function of the composition of
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the financial markets, or the size of the noise component. As a consequence, the role of the tax can either
improve or harm welfare, and similarly, the FTT can increase or reduce financial volatility. In addition, we
show that the FTT is able to reduce the kurtosis of the main financial and real macroeconomic variables.

Tax competition issues were first studied by considering taxation in both countries as a symmetric case
and then a tax in only one country as an asymmetric case. In an asymmetric economy, we also assume that
the number of noise traders can vary, so the noise trading component differs from country to country. We
determined the optimal level of taxation. To do this we first considered the case of a Nash non-cooperative
game between the two governments or countries, in which each government sets its optimal rate of taxation.
Then we considered a cooperative economy where a single level of taxation is applied in both countries. We
compared the two scenarios for their output and financial stability and their welfare.

Our main results can be summarised that first, and unlike LRV (2013), our model predicts that an FTT
will have a stabilising effect in both the real and financial sectors. Interestingly, we show that the stabilising
effect of the FTT is highly dependent on the proportion of noise traders. Our model was able to reproduce
a result that has already been highlighted in the financial literature, where an FTT in a thinner market
when liquidity is low, which corresponds to a small proportion of noise traders, increases financial volatility
because it has a negative impact on trade. In contrast, when the market is sufficiently liquid, introducing
an FTT decreases trade by noise traders and reduces volatility. At a worldwide level and where only one
country implements the tax, we identified some externalities, as the country with the tax is likely to export
stability or instability through the flows of traders. If the taxed market is highly liquid, it exports some
financial instability to the zone without the tax. Like the Heckscher-Ohlin-Samuelson (HOS) model in which
capital and labour move internationally when countries trade, we assumed the existence of trader flows when
traders invest abroad. This implies as a consequence that noise traders can move to a foreign country to
escape the tax. This externality effect has been identified previously (Cai et al., 2021, Hanke et al., 2008,
Westerhoff and Dieci, 2003) across markets but not across countries. Most importantly, our results reveal
the existence of tax competition issues and show that countries have conflicting interests. When markets are
liquid with a large share of noise traders, countries do not internalise that they are exporting noise traders
and so some instability to the other market, and they set a tax rate that is higher than the ideal rate. Equally,
when markets are less liquid with a small proportion of noise traders, account is not taken of some positive
externalities like financial stability, which leads to a tax rate that is too low and so is not ideal. Where
countries cooperate to set a common tax rate, welfare is enhanced more than with Nash equilibria. Our
results have important policy implications. First, they can explain the different preferences that countries
have for introducing an FTT and why the European Commission project has failed since it was first proposed
in the beginning of the 2010s (see for example Vives (2017b)). Self-imposed deadlines have not been met and
Estonia has pulled out, while Belgium and Slovenia have doubts. France or Germany are still pushing for the
agreement meanwhile. Our results stress the importance of coordination and tax harmonisation processes to
make a Tobin tax work as efficiently as possible at the European Union or world level. Unilateral taxes, such
as those partially applied by Italy or France, are not the optimal solution. This paper shows that countries do
indeed have conflicting interests because of contagion effects and the mobility of noise traders. A cooperative
equilibrium would be the best solution. Our results demonstrate that cooperation is needed for the efficiency
of an FTT to be optimised at the European or world level. Form a theoretical point of view, this result is in
line with the study by Burman et al. (2016), who explained that cooperation is needed and tax bases and
rates must be coordinated to address the scope of tax avoidance.

Going further, a cooperative solution has other desirable policy implications. An asymmetric FTT solution
is inconsistent with the plans of the EU for a capital market union with harmonised rules, taxes, and so forth.
An asymmetric FTT in a two-country monetary union would create a segmented capital market and would
not only frustrate optimal capital allocation, but would also hamper the even transmission of the single
monetary policy. However, the effectiveness of a single monetary policy is another argument in favour of a
uniform FTT.

Finally, the recent Covid-19 pandemic also points towards a cooperative solution and might make it more
probable that an agreement will finally be reached in the near future. The FTT could even be used to help
to repay the debt issued by the EU to finance the recovery from the Covid-19 crisis.
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1 Introduction

Since the financial crisis and downturn in 2008 and following the sovereign debt crisis in the euro area, many
policymakers have considered introducing a tax on financial transactions to prevent future financial crises
by reducing financial and real volatility. The financial transaction tax, known as the FTT or Tobin Tax
is primarily viewed as a possible way of dampening down the deficits of industrialised countries, especially
in Europe. These deficits have become a major concern given the higher levels of indebtedness and risk of
default that resulted from the global financial crisis, and have been caused more recently by the Covid-19
pandemic. Even a small FTT might generate very large revenues (Burman et al., 2016). In parallel to raising
revenue, an FTT might regulate the financial system by taxing intermediaries and reducing speculative and
noise behaviour in financial markets, thereby making them more efficient.

In 2011, the European Commission proposed introducing an FTT at EU level. The taxation project for
European countries was then discussed in the European Parliament, but although it was initially approved
in 2011, the FTT was still not in place in 2021, despite Franco-German efforts to propose a compromise
based on the French model. Unilateral taxes have so far only been introduced in France and in Italy, but the
taxes there apply only to a limited number of equities.4 The United Kingdom and Luxembourg are opposed
to the project, Estonia dropped out of the FTT group in 2015, and some countries such as Belgium have
doubts about it. The countries in the euro area committed in May 2014 to introducing a harmonised FTT
in a progressive manner. As a first step, they planned to start by taxing shares and some derivatives on
1 January 2016, following the FTT model of France and Italy, then allowing each further step towards full
implementation of the tax to take due account of its economic impact. By December 2019 though, politicians
were still unable to agree on the final form of the tax and the distribution of the tax resources (van Riet,
2019). Since then, an EU-wide FTT has once again come under discussion as a potential new own resource
for the EU budget that could help to repay the EU debt issued to finance the EU’s recovery from the Covid-19
crisis 5.

The FTT is a controversial topic for a couple of reasons. The primary one lies in the original purpose of
an FTT that Tobin put forward in his Princeton lectures in 1972. For Tobin (1978, 1996), the FTT was not
a way to produce revenues, but a tool for stabilising exchange rates after the collapse of the Bretton Woods
system. In the Mundell Incompatibility Triangle, the Tobin tax would be a tool for reducing volatility in the
exchange rate and financial prices. In one sense, Tobin was taking an older proposal by Keynes (1936) of taxing
speculation in financial markets, and putting it into a new context.6 Stiglitz (1989), Summers and Summers
(1989), and some authors in Haq, Kaul and Grunbergs book (1996) among others have demonstrated how
much interest there is in a Tobin tax as a tool to curb speculation and stabilise financial markets. Dow and
Rahi (2000) used a rigorous analytical framework to demonstrate that introducing a tax is Pareto-improving
and can make all agents, both speculators and hedgers, better off.

However, Tobins view has been challenged on the grounds that not all short-term transactions are specu-
lative given the hot potato phenomenon of liquidity and risk-sharing behaviour; the FTT is an indiscriminate
tax since liquidity and informative transactions by fundamental traders may also be reduced, thereby in-
creasing volatility and proving counterproductive; and a liquid market, which does not necessarily have to
be large, is likely to be more stable than a tiny market (Davidson (1997), Bianconi et al. (2009)).

Academics have recently shown renewed interest in this question. A new wave of theoretical and empirical
papers on the FTT has emerged, often viewing it as an equity transaction tax: Lendvai et al. (2013), Adams
et al. (2015), Davila (2021), Berensten et al. (2016) and Vives (2017).

However, investigation of the social welfare and macroeconomic effects of the FTT is scarce, and especially
lacking is general equilibrium analysis to investigate the global effects of an FTT as a tax imposed not only
on Forex, but also on equities, securities and derivatives, and so on.

Our main novel contribution to the FTT literature is that we discuss the effects of such a tax in a
macroeconomic framework. To this effect, a two-country financial DSGE model with heterogeneous traders
was built. The main value added of this framework is that it takes explicit account of the various transmission

4In France for instance, the tax applies to companies whose headquarters are located in France and that have a market value
of more than 1 billion euros on 1 January of the year of taxation; only 10 countries in Europe are willing to introduce a common
tax in the future.

5See Conclusions of the Special meeting of the European Council (Brussels: 17-21 July 2020).
6Although Tobins speech largely focused on foreign exchange markets and not on equities or other financial transactions, it

is common to use the terms FTT or Tobin tax as synonyms even though it is strictly inaccurate.
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channels of the FTT to financial and macroeconomic variables, the spillover effects across agents and countries,
and the temporal dynamics of the FTT effects on financial markets and real activity. Few academic papers
have tried to examine the effects of an FTT in a general equilibrium perspective. To the best of our knowledge,
Lendvai et al. (2013, abbreviated LRV) and Xu (2010) have used RBC/DSGE models in the past. The current
paper is most directly related to this literature.

LRV (2013) developed an RBC model with flexible prices and noise traders in the vein of Gertler and
Karadi (2011, abbreviated GK), but running only on the equities of domestic firms. In Xu (2010), traders
operate in foreign exchange markets in the same way as in the seminal literature initiated by Tobin, but there
is no equity market. Both the LRV (2013) and Xu (2010) models were developed only with a one-country
perspective, and so international spillovers and financial contagion effects were not taken into account. Most
importantly, they do not investigate the strategic interaction between countries and tax competition issues.

The value added of our paper consists in building a model with two countries and international trade
in shares. We have done this by enriching the LRV (2013) framework with assumptions of monopolistic
competition and sticky prices in line with GK (2011), considering endogenous noise traders as in Xu (2010),
and extending the DSGE model to two countries. This lets us take explicit account of contagion and interna-
tional transmission channels, since both types of traders can invest in both domestic and foreign equities. In
contrast to the previous literature, we present a two-country perspective, where actions in one country can
have an impact on the outcome in the other country. Finally, our model can compare Nash non-cooperative
situations and harmonised tax policies.

The literature has focused on how FTTs impact financial markets through liquidity and volatility, but
much less is known about their ultimate impact on the allocation of capital and hence on economic output.
Furthermore, the international dimension of the Tobin tax has not been yet studied. To fill this gap, we
consider an FTT in a DSGE model with a productive sector. Taking a lead from the European FTT, we
consider a two-country model and study the benefits of international cooperation and the difficulties it faces.

The challenge of our work is to build a two-country general equilibrium model to revisit the FTT debate,
taking account of financial contagion and international spillovers, capital mobility, and tax competition
between those countries that are likely to implement an FTT and other countries. These concerns cannot
be investigated in a single-country model. In a model with one country, the FTT will directly reduce noise
trading, which affects financial activity and volatility and, indirectly, also real activity. In a two-country
model however, international spillovers are likely to modify the direct effects. In this context, the FTT
effects are more complex and non-linear.

Our model follows the previous literature by incorporating heterogeneous beliefs among traders, for both
rational and noise traders. Noise traders use technical investment analyses, and their behaviour may drive
prices away from their fundamental equilibrium values, rendering markets riskier and more volatile (Shleifer
and Summers 1990). In this way, they have negative effects by increasing financial instability. However,
Jeanne and Rose (2002) and Bloomfield et al. (2009) find that noise traders have both positive and negative
effects. They provide some benefits to the market by increasing market volume and depth, and so reducing
counterparty risk. The net result of these opposite effects generates some nonlinear patterns, as volatility is
a nonlinear function that is in proportion to the noise traders entering the financial markets.

In contrast to the previous literature, we made the role of noise traders in financial markets endogenous
by introducing a utility threshold or cost for entering or not entering the equity market, which should amplify
boom-bust behaviour and dynamics. This is likely to modify the effects of the FTT on the financial and
macroeconomic level, and on volatility. In addition we considered some rigidities through the introduction
of sticky prices. The features of this new model make an interesting comparison to the previous literature,
since our model allowed us to introduce non-linear patterns into the financial markets and also to reproduce
some well-known stylised facts, as for instance the introduction of an entry cost leads to significantly higher
kurtosis, especially for noise trader portfolios, than is found in a DSGE model with exogenous noise traders.
The link between financial and real macroeconomic variables is more complex, as are the effects of the FTT,
since the reaction of the means and the variance of the main variables are a function of the composition of
the financial markets, or the size of the noise component. As a consequence, the role of the tax can either
improve or harm welfare, and similarly, the FTT can increase or reduce financial volatility. In addition, we
show that the FTT is able to reduce the kurtosis of the main financial and real macroeconomic variables.

Tax competition issues were first studied by considering taxation in both countries as a symmetric case
and then a tax in only one country as an asymmetric case. In an asymmetric economy, we also assume that

6



the number of noise traders can vary, so the noise trading component differs from country to country. We
determined the optimal level of taxation. To do this we first considered the case of a Nash non-cooperative
game between the two governments or countries, in which each government sets its optimal rate of taxation.
Then we considered a cooperative economy where a single level of taxation is applied in both countries. We
compared the two scenarios for their output and financial stability and their welfare.

Our main results can be summarised that first, and unlike LRV (2013), our model predicts that an FTT
will have a stabilising effect in both the real and financial sectors. Interestingly, we show that the stabilising
effect of the FTT is highly dependent on the proportion of noise traders. Our model was able to reproduce a
result that has already been highlighted in the financial literature, where an FTT in a thinner market when
liquidity is low, which corresponds to a small proportion of noise traders, increases financial volatility because
it has a negative impact on trade. In contrast, when the market is sufficiently liquid, introducing an FTT
decreases trade by noise traders and reduces volatility. At a worldwide level and where only one country
implements the tax, we identified some externalities, as the country with the tax is likely to export stability
or instability through the flows of traders. If the taxed market is highly liquid, it exports some financial
instability to the zone without the tax. Like the Heckscher-Ohlin-Samuelson (HOS) model in which capital
and labour move internationally when countries trade, we assumed the existence of trader flows when traders
invest abroad. This implies as a consequence that noise traders can move to a foreign country to escape the
tax. This externality effect has been identified previously (Cai et al., 2021, Hanke et al., 2008, Westerhoff
and Dieci, 2003) across markets but not across countries.

Most importantly, our results reveal the existence of tax competition issues and show that countries have
conflicting interests. When markets are liquid with a large share of noise traders, countries do not internalise
that they are exporting noise traders and so some instability to the other market, and they set a tax rate
that is higher than the ideal rate. Equally, when markets are less liquid with a small proportion of noise
traders, account is not taken of some positive externalities like financial stability, which leads to a tax rate
that is too low and so is not ideal. Where countries cooperate to set a common tax rate, welfare is enhanced
more than with Nash equilibria.

This result has important policy implications, as the tax competition issues revealed by our two-country
framework might explain why the European Commission proposal initially discussed in 2011 was so contested
and was rejected by several countries. The model could go further and predict which countries will be in
favour of or against an FTT depending on the liquidity and volatility levels of their financial markets.
Most importantly, our results stress the importance of coordination and tax harmonisation for optimising
the efficiency of a Tobin tax at the European Union or world level. Unilateral taxes, like those partially
implemented in Italy or France, are not the best solution.

The second section presents a survey of the literature on the Tobin tax, focusing especially on the theoret-
ical studies. Section 3 presents the model, outlining its special features, which are the introduction of traders,
the role of the financial intermediary, the modelling of the two-country dimension, and the introduction of
the FTT. The results of the simulations are derived in section 4. Section 5 presents Nash in comparison
with cooperative solutions, while section 6 presents stylised facts about financial markets and FTT effects.
Section 7 offers a policy discussion, and the last section concludes.

2 Related literature

Our paper is connected to the literature on Tobin and the financial transaction tax (FTT). Though the
well-known proposal by Tobin was made in 1972, the first paper outlining the purposes of the FTT was
published in 1978 (Tobin, 1978). Tobin explained in the 1970s that a tax on foreign exchange transactions
could preserve and strengthen the autonomy of national monetary policies, saying in 1978 that monetary
policy becomes, under floating ER, ER policy, and could reduce the foreign exchange rate and financial
volatility (Tobin in 1974, 1978, 1984, 1996). A tax would reduce volatility by discouraging short transactions
and crowding out speculators and noise traders from foreign exchange, assuming that potentially speculative,
short-term, round-trip transactions are more destabilising than long-term transactions.

The FTT received very little attention from academics for two decades, except in the studies by Frankel
(1996) or Davidson (1997) illustrating the positive or negative impacts the tax could have on exchange
rate volatility, and Stiglitz (1989) and Summers and Summers (1989). Some works have focused on the
link between financial volatility and heterogeneous traders, and Ehrenstein et al. (2005), Westerhoff and
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Dieci (2006), Mannaro et al. (2008) and Pellizzari and Westerhoff (2009) all shared the common feature of
developing certain simulated financial markets for heterogeneous interactive agents, pitting chartists against
fundamentalists for example.

There has recently been renewed interest in this question and a new wave of theoretical and empirical
papers on the FTT have been written, often viewing it as an equity transaction tax. A large number of
these papers are theoretical papers that focus on how financial markets work, but the novelty is to think
about the issues of welfare and optimal tax rates. Indeed, though these questions are crucial, they have been
under-investigated, and as Berensten et al. (2016) point out, there is a lack of rigorous analysis of the welfare
implications of a Tobin tax.

In an equilibrium model of competitive financial markets where investors hold heterogeneous beliefs,
Davila (2021) determined the optimal tax rate and found evidence that it depends on the beliefs of investors
and on how sensitive their demand for assets is to tax changes. A positive optimal tax is derived when traders
have heterogeneous beliefs under certain circumstances. Buss et al. (2013) and Adams et al. (2015) considered
a production economy framework and showed how an FTT can increase financial volatility. Adams et al.
(2015) showed that though gains from trade arise when there are subjective differences in beliefs, introducing
the FTT remains undesirable, as it makes boom-bust cycles more likely.

Berensten et al. (2016) built a dynamic general monetary equilibrium model with friction, where agents
hold money to finance stochastic consumption opportunities. One main result of their paper was that
imposing an FTT in the secondary bond market can increase welfare. Like Davila (2021), they also determined
the optimal FTT, which depends on the characteristics of the financial market as captured by matching
probability and market power in an Over the Counter market. They showed that the FTT is not necessarily
good for welfare, but it can improve it in a second-best sense. In addition, the optimal FTT decreases in the
matching probability and so it is lower for markets with small search frictions.

Vives (2017a) showed a potential benefit of an FTT in competitive and informationally efficient markets,
where traders have a tendency of to overreact to private information when they set prices. This is an
interesting new result since the value added by an FTT is not necessarily to be found only in inefficient
markets. Shin Subramanian (2016) developed a stylised model with a central bank and noise traders, and
showed that the tax has negative welfare effects when there are productivity shocks, but the magnitude of
those effects is a function of the monetary regime.

From an empirical perspective (see for instance McCulloch and Pacillo (2011) for a survey concerning only
Forex), the studies used tick-by-tick frequency data on Forex and Futures to proxy the impact of a Tobin tax
on trading volumes and volatility. Damette (2016) estimated that increasing the spread to double the actual
spread on the Forex market would lead to a significant reduction in the trading volume of between 15% and
40% of the total volume, but that the volatility effect would be nonlinear depending on the characteristics of
the financial market in its level of volatility, trading volumes, news and similar.

Several more recent studies have based experiments on the French and Italian taxes introduced in 2012 and
2013, and have investigated taxes on equity markets (Coelho, 2014, Colliard and Hoffmann, 2017, Capelle-
Blancard and Havrylchyk, 2017). Colliard and Hoffmann (2017) found no support for the idea that an
FTT improves market quality by affecting the composition of trading volume. They did, however, find that
there is a re-allocation of shareholdings to investors with a longer investment horizon. Capelle-Blancard and
Havrylchyk (2017) used Euronext 100 and 150 data to assess the impact of the French securities transaction
tax on the liquidity and volatility of the market. The authors documented that the FTT would not introduce
any distortions into financial markets. Overall, the recent literature about French and Italian taxes has
shown no significant negative effects from the tax on the working of financial markets, which is in slight
contrast to most complex theoretical studies. Deng et al. (2018) outlined why an FTT could work in an
immature market, but backfire in a more developed one. Do (2021) found that the French FTT had an
overall positive effect on corporate investment, which was inconsistent with the prediction that the tax would
impede investment because of the increased cost of capital.

However, the previous literature has focused mainly on the working of financial markets, and there are
few studies that deal with the potential effects of an FTT on both financial and real activity, notably in
a unified general equilibrium framework. Furthermore, there are no papers about capital mobility or tax
competition issues. This is problematic because many Tobin tax sceptics have assumed that the tax would
impact the real economy significantly and negatively. For them, the tax on financial transactions would be
an indiscriminate tax and would hit both speculators and the fundamental investors who are at the origin of
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the capital accumulation processes. Those fundamental investors would face an increasing cost of capital if
an FTT were introduced, then the stock of capital would reduce labour productivity and so total output in
the long run. Hence both the financial and the real effects of the tax must be investigated.

Our paper is closely connected to the new Keynesian framework of Lendvai et al. (2013) that has been
developed by the European Commission, and it is the only paper to focus on real effects and the only general
equilibrium paper. Lendvai et al. (2013) considered the effects of an FTT in Europe as a whole using a
DSGE model with bank intermediaries, as in Gertler and Karadi (2011). Their study is also related to the
work by Xu (2010), which can be considered a small dynamic general equilibrium model. Xu (2010) used a
small general equilibrium model with heterogeneous agents, who were noise traders like in Jeanne and Rose
(2002), to explain that the excess exchange rate volatility caused by noise traders can be reduced by a Tobin
tax. However, this effect depends on the market structure and the interaction between the Tobin tax and
other trading costs.

The paper by Xu (2010) focused on the foreign exchange market and did not introduce spillover effects
between the financial and real spheres of the economy, as for instance the tax has no impact on investment and
capital. The study by Lendvai et al. (2013) was a medium-scale DSGE model, but in a closed one-country
economy with no tax evasion or tax competition issues, and with quite exogenous financial noise trading.

3 A two-country DSGE model

Our model is in the vein of the one-country RBC model developed by LRV (2013) and of Xu (2010). As a
consequence, it is also in line with the financial DSGE literature introducing financial frictions and financial
flows, like GK (2011) and Dedola, Karadi and Lombardo (2013).

There are only two main ways in the DSGE literature, to introduce financial frictions, one of which comes
from Bernanke BGG (1999) and the other from GK (2011) and Gertler Kiyotaki and Queralto with extensions
(2012). The method consists of introducing financial frictions between households through deposits and a
financial intermediary as a subset of households into an agency problem framework, where the trader may
divert a fraction (χ < 1) of deposits from non-owner households to get dividends by investing in equities.

Introducing the collateral value of the bank or a leverage constraint for traders limits equity investment
from the intermediaries, since investment is constrained by the current value of the bank or intermediary, in
this channel from asset prices to physical investment. LRV were able to generate the real effects of the FTT
on capital accumulation.

The two countries are assumed to have the same structure and are thus homogeneous. Both informed
and noise traders from each country are allowed to purchase both domestic and foreign shares in the financial
markets. The taxation of financial transactions does not assume residency-based taxation, so in each country,
the government taxes all traders that operate in its market equally, no matter whether they are located in
the same country or a foreign one. We next present the main features of the model.

3.0.1 Households

There is a continuum of households working and receiving labour; they also receive profits from firms as
capital owners and profits from banks as bank owners. Each household owns a representative subset of
financial intermediaries, or banks. The households consume and save; they can invest in risk-free government
bonds BCt issued by firms. As we are in a two-country framework, they can invest both domestically and
in a foreign country. They lend funds (as deposits) denoted Ft to a financial intermediary; each household
owns a subset of financial intermediaries, covering both noise and well-informed traders, who each optimise
a portfolio of equities.

Households maximise their lifetime utility with respect to consumption, savings and labor time:

maxEt

∞∑
i=0

βi
[
ln(Ct+i − hCt+i−1)− ω

1 + κ
L1+κ
t+i

]
(1)

s.t.
Ct +BGt +BCt + Ft +NWt = (1− τ l)WtLt +Rt−1(BGt−1 +BCt−1 + Ft−1)− T lst + Πt (2)
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where the expenses of the household go on individual consumption Ct, savings in government bonds BGt
and initial capital endowment NWt for the intermediaries owned by the household. The income comes
from Lt hours of labor with wage Wt, from savings in previous periods, and payouts Πt to the households
from ownership of financial intermediaries and capital producing firms. Lump-sum taxes and transfers are
encompassed in T lst .

The first-order conditions give:
λt(1− τ l)Wt = ωLκt , (3)

with λt = (Ct − hCt−1)−1 − βhEt(Ct+1 − hCt)−1 and EtβΛt.t+1Rt+1 = 1, where Λt.t+1 ≡ λt+1

λt
.

3.0.2 Financial Intermediary/Trader

A financial trader of type j working for the banking intermediary collects deposits from households and invests
these funds in corporate equities, as in Gertler and Karadi (2011) and Lendvai et al. (2013). A part of these
intermediaries or traders are assumed to be informed, and another part are considered to be noise traders, in
line with Xu (2010), Jeanne and Rose (2002) and De Long et al. (1990). The traders in the financial market
are therefore heterogeneous. Noise traders have noisy expectations about shock equity returns and may
deviate from rational expectations, although not systematically (De Long et al., 1990). The noise traders, in
contrast to the rational traders, can be subjected to shocks that are specific only to them and that cause their
portfolio choices to differ from those of rational traders. Noise traders use technical investment analyses and
rumours to invest, and their behaviour may drive prices away from their fundamental equilibrium values, and
render markets riskier and more volatile (Shleifer and Summers, 1990). In this way, they have negative effects
because they increase financial instability. However, in line with Jeanne and Rose (2002) and Bloomfield et
al. (2009), the noise traders have both positive effects and negative effects, as they provide some benefit to
the market by increasing market volume and depth and reducing counterparty risk. The net result of these
opposite effects generates some nonlinear patterns, so the volatility is a nonlinear function in the number of
noise traders entering the financial markets.

Shocks to expectations can be interpreted as incentives that encourage noise traders to have different
portfolios that are bigger, indicating optimism, or smaller, indicating pessimism, than they would be in
the absence of such shocks. As a consequence, the noise traders are seen as subject to another source of
uncertainty beyond the common shocks that influence all traders.

The common shocks affect all the traders indirectly and are broken down into productivity shocks At,
monetary shocks εit, capital quality shocks ξt and exchange rate shocks εet . When we introduce a new specific
shock to the financial expectations of the noise traders, we assume that the returns that noise traders expect
from risky investments in buying corporate equities are different to those that the rational traders expect.
This will generate some effects in the financial market and on the financial variables, and also on macro
variables like consumption or investment. Following Xu (2010), we distinguished noise traders from rational
traders by assuming that noise traders may pay additional costs when they enter the financial market. Two
specifications were considered in this paper, one with no entry costs or exogenous entry costs, and one
with endogenous entry costs. Assuming endogenous entry costs for noise traders means that when they are
expecting shocks, they behave differently to rational traders. We can identify these costs as the costs of
gathering information and other costs of investing, which are only encountered by noise traders. These costs
influence the decisions that noise traders make about their portfolio size in the sense that the portfolios can
be chosen differently to what they would be if there were no entry costs. The response to a gain from a
financial opportunity will be diluted by the presence of endogenous entry costs. Changes in asset demand
might be accelerated or decelerated by the presence of these costs.

Traders go through two periods: they are born in period t, use an initial capital endowment from the
owners, NWt, collect deposits from non-owners F jt and then transfer the profit-augmented capital back to
the owners in period t+ 1. In the meanwhile, they invest in domestic equities and foreign equities .

The balance sheet of the financial intermediary of the j intermediary in period t is defined as:

PSt S
j
t + etR

S∗
t (RSt )−1PS∗t SFjt = NW j

t + F jt , (4)

in the domestic country and:

PS∗t S∗jt + etR
S
t (RS∗t )−1PSt S

F∗j
t = NW ∗jt + F ∗jt , (5)
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in the foreign country, where Sjt defines purchases of domestic shares by a domestic trader, SFjt is a purchase
by a domestic trader in the foreign market, S∗jt stands for purchases by a foreign trader on the foreign market

and SF∗jt is purchases by a foreign trader on the domestic market. et = 1 + εet is the nominal exchange rate,
with εet as white noise. PSt and PS∗t define share prices respectively in the domestic and foreign markets.
RSt and RS∗t stand for equity returns respectively for a domestic trader in the domestic market and a foreign
trader in the foreign market.

The initial net wealth in the transfer in period t from the owner households corresponds to a fraction of
the equity market capitalization:

NWt = ρPSt St−1 with St−1 = S = 1, with ρ as the trader endowment, which determines the leverage of

financial intermediaries.

In t+ 1, the trader sells equity and gives the profits to the owner (minus the FTT and loan repayment).
Consequently, the intermediary has capital that evolves over time as follows, here for a domestic trader:

NW j
t+1 = (PSt+1+Divt+1)Sjt +et+1(P ∗St+1+Div∗t+1)SFjt −RSt Ft−τFTT f(PSt S

j
t )−etτFTT∗f(P ∗St SFjt )−cjt−c

Fj
t

(6)
with τFTT and τFTT∗ the FTT in each country and f(PSt S

j
t ) = N(PSt S

j
t − PSt St)2 functions related to

the form of the taxation (described later on), N stands for the trading frequency.

cjt =
N(PSt S

j
t−P

S
t S

I
t )

2

1+τFTT
(0.5 + nt).

This way of introducing the endogenous entry cost was inspired by that suggested in Xu (2010).7 The
entry cost is related to the deviation of the portfolio of trader j from the average portfolio of rational traders
PSt S

I
t . This cost will always be null for rational traders and for noise traders in the absence of any shocks to

the expectations of noise traders’ expectations, meaning when they are at the steady-state. We assumed that
the FTT lowers the entry cost for noise traders. We assumed the FTT to be stabilising and to lead to an
increase in information efficiency and thus lower entry costs. In this sense, when the FTT rate is higher, the
noise trader behaves more similarly to the rational trader than when the FTT rate is lower or equals 0. In
addition, we assumed that the entry cost is positively related to the current share of noise traders nt (which
is defined below). Noise traders create noise and misinformation, so when their number increases, the en-
try cost also increases, as it is more difficult to collect information and make arbitrage or re-allocate portfolios.

The trader of the financial intermediary continues to maximise its discounted wealth value:

max
Sjt ,S

Fj
t

Ejt

[
β
λt+1

λt
NW j

t+1

]
(7)

where we can define wealth effect NWt such that:

NWt = ρ (PSt St−1 + etP
∗S
t SFt−1) (8)

for the domestic country and
NW ∗t = ρ

(
P ∗St S∗t−1 + e−1t PSt S

F∗
t−1
)

(9)

for the foreign country.

One important assumption in this model concerns the expectations process of rational and noise traders.
For instance, for a domestic trader j in the domestic market, the expectations Ejt [R

S
t+1] about future equity

returns are introduced as follows. For the informed trader, the expectations are consistent with fully rational
expectations, so that: EIt [RSt+1] = Et[R

S
t+1], but for the noise trader, the expectations can be disturbed by

an exogenous term: ENt [RSt+1] = Et[R
S
t+1e

vt ]. The stochastic component vt is assumed to be a white noise.
This means that noise traders can be subjected to disturbances in their expectations about future returns,

7The main difference is that Xu (2010) considered exchange rate volatility, which is not the focus of our model.
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but not systematically. The resulting differences between the portfolios of the noise and rational traders can
then be interpreted as the non-fundamental trade. trade.

We introduced the agency problem in line with Gertler and Karadi (2011), in which the transaction is
more profitable for the trader when the funds received from households are diverted. We assumed that it is
possible to divert a fraction χ of the funds, giving bigger profits. The non-owner households are then willing
to provide funds to financial intermediaries, who in turn borrow as much as the incentive constraint allows,
here for a domestic trader in the domestic market:

PSt S
j
t = φjtNW

j
t (10)

with:

φjt ≡

(
1 + χ− βEjt

[
λt+1

λt

(
RSt+1 − τFTT ·

f(PSt S
j
t )

PSt S
j
t

)])−1
(11)

for a rational trader and with

φjt ≡

(
1 + χ− βEjt

[
λt+1

λt

(
RSt+1 − τFTT ·

f(PSt S
j
t )

PSt S
j
t

− cjt

)])−1
(12)

for the noise trader for which the endogenous entry cost is introduced. φjt is the ratio of intermediate assets
to equity, giving the leverage ratio of trader j. This equation shows the final decision on portfolio size for the
trader who is subject to the agency problem. Both the noise trader and the rational trader decide to invest
according to this equation. However, the noise traders can receive signals that cause them to expect a bigger
return on investment (when vt > 0), or a smaller one (when vt < 0).

We can then formulate the portfolios of the domestic and foreign intermediaries for both rational and
noise traders in each country.

Portfolios of domestic and foreign traders for shares from their own country - rational and noise traders

PSt S
I
t = φItNWt, PSt S

N
t = φNt NWt. (13)

P ∗St S I∗
t = φ I∗t NW ∗t , P ∗St S N∗

t = φN∗t NW ∗t , (14)

where

φ I∗t ≡

(
1 + χ− βE ∗jt

[
λ∗t+1

λ∗t

(
RS∗t+1 − τ ∗FTT ·

f(P ∗t S
∗j
t )

P ∗t S
∗j
t

)])−1
, (15)

for a rational trader and:

φN∗t ≡

(
1 + χ− βE ∗jt

[
λ∗t+1

λ∗t

(
RS∗t+1 − τ ∗FTT ·

f(P ∗t S
∗j
t )

P ∗t S
∗j
t

− c∗jt

)])−1
, (16)

for a noise trader, where c∗jt defines the endogenous entry cost for a foreign-country trader in the foreign-
country market such that:

c∗jt =
N∗(PS∗t S∗jt − PS∗t S∗It )2

1 + τFTT∗
(0.5 + n∗t ) (17)

Portfolios of domestic and foreign traders for shares from the country foreign to them - rational and noise
traders

etP
∗S
t SFIt = φFIt NWt, etP

S
t S

FN
∗ = φFNt NWt, (18)

e−1t PSt S
FI∗
t = φ FI∗t NW ∗t , e−1t PSt S

FN∗
t = φ FN∗t NW ∗t , (19)
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where

φ FIt ≡

(
1 + χ− βE j

t

[
λt+1

λt

(
RFSt+1 − et · τ ∗FTT ·

f(P ∗t S
j
t )

P ∗t S
j
t

)])−1
, (20)

for a rational trader and:

φ FNt ≡

(
1 + χ− βE j

t

[
λt+1

λt

(
RFSt+1 − et · τ ∗FTT ·

f(P ∗t S
j
t )

P ∗t S
j
t

− cFjt

)])−1
, (21)

for a noise trader, with RFSt+1 as the future risky return of a foreign equity for a domestic trader and with cFt
as the endogenous entry cost for a domestic trader in the foreign market such that:

cFjt =
N∗(PS∗t SFNjt − PS∗t SFIt )2

1 + τFTT∗
(0.5 + nt) (22)

Similarly,

φ FI∗t ≡

(
1 + χ− βE j

t

[
λ∗t+1

λ∗t

(
RFS∗t+1 − et · τFTT ·

f(PSt
∗Fj
t )

PtS∗Fjt

)])−1
, (23)

for a rational trader and:

φ FN∗t ≡

(
1 + χ− βE j

t

[
λ∗t+1

λ∗t

(
RFS∗t+1 − et · τFTT ·

f(PSt
∗Fj
t )

PtS∗Fjt
− c∗Ft

)])−1
, (24)

for a noise trader, where RFS∗t+1 defines the future risky return of a domestic equity for a foreign trader and
with c∗Ft as the endogenous entry cost for a foreign trader in the domestic market such as:

c∗Ft =
N ∗ (PSt S

∗FNj
t − PSt S∗FIt )2

1 + τFTT
(0.5 + n∗t ) (25)

Noise traders’ expectations of future discounted returns for domestic equities and foreign equities are respec-
tively:

ENt β
λt+1

λt
[RSt+1] = Etβ

λt+1

λt
[RSt+1e

vt ] (26)

ENt β
λt+1

λt
[RFSt+1] = Etβ

λt+1

λt
[RFSt+1e

vFt ] (27)

As a corollary, the equity market demand, which is the sum of the portfolios, is equal to supply in each
market :

ntS
N
t + (1− nt)SIt = St (28)

n∗tS
FN
t + (1− n∗t )SFIt = SFt (29)

In the two-country structure, the endogenous shares of the noise traders become:

nt = n+ ct + cFt (30)

and
n∗t = n+ c∗t + c∗Ft . (31)

The endogenous entry costs for traders in both markets drive the share of noise traders in each period.

13



3.0.3 Financial transaction tax

We assumed for convexity problems, in line with the previous literature (Subrahmanyam (1998), Xu (2010)
and LRV (2013)), that the tax has a quadratic form: f(PSt S

j
t ) = N(PSt S

j
t − PSt St)2, where Sjt is an indi-

vidual portfolio of equities bought by trader j and St is the average portfolio of all traders in a given economy.

We assumed that traders cannot be subsidised for shorting assets, thus avoiding differentiability problems.
In addition, only deviations from the average portfolio are taxed, which is quite an idealistic assumption.
As a consequence, the FTT is levied on the difference between individual and average trading behaviour.
We assume that taxation is not residency-based, so a government taxes transactions in its market whether
they are made by domestic or foreign traders. For instance for the domestic government, fiscal revenues

TFTTt define the fiscal revenues from taxation of domestic traders and T
FTTf
t are the fiscal revenues from

t t taxation of foreign traders. Henceforth the domestic government taxes foreign traders in the domestic
market in the same manner as domestic traders. Fiscal revenues can be defined as:

TFTTt = τFTTN(PSt−1)2
[
nt(S

N
t−1 − St−1)2 + (1− nt)(SIt−1 − St−1)2

]
(32)

and
T
FTTf
t = τFTTN(PSt−1)2

[
n∗t (S

FN∗
t−1 − SF∗t−1)2 + (1− n∗t )(SFI∗t−1 − SF∗t−1)2

]
(33)

with similar definitions for the foreign government which also taxes both domestic and foreign traders in the
foreign market.

3.0.4 Firms and capital-producing firms

There are two types of firm in the production sector, which are intermediate goods firms and retail firms.
The former operate in perfect competition and sell their homogeneous goods to the retailers, which are
monopolistically competitive. The representative firm produces the intermediate goods by maximising the
present value of future discounted dividends Div, which are as follows:

Divt = (1− τk)(Pmt Yt −WtLt) + τkδtKt−1 + P kt (1− δt)Kt−1 − P kt Kt +BCt −Rt−1BCt−1, (34)

where τk is the tax on capital income, and Kt is the stock of capital installed at the end of period t and used
for production in period t + 1. P kt is the price of new capital, and Rt is the return on free risk assets BCt .

The capital depreciation rate depends on the utilisation rate: δt = δss + bss
1+ζU

1+ζ
t . where bss, ζ > 0. ζ is the

elasticity of marginal depreciation with respect to the utilisation rate and δss is the steady-state depreciation
rate.

Production of intermediate goods producers is given by a Cobb-Douglas type function:

Y mt = AtL
α
t (UtξtKt−1)1−α, (35)

with an exogenous AR(1) process for total factor productivity. Note that this shock can be correlated with
foreign TFP in the two-country framework. In this version, we considered: at = (1−ρa−ρaa) lnA+ρaat−1 +
ρaaa

∗
t−1 + εat , where at = lnAt. We also introduced another exogenous process for the quality of capital:

ξt = ξ
ρξ
t−1ε

ξ
t .

Capital installment is financed by loans BCt and equity issuance PSt St with

BCt = θPKt Kt. Note that in the two-country version of the model, equity issuance is split into demand
from domestic traders and demand from foreign traders.

The firms maximise the present value of future discounted dividends (with a stochastic discount factor for
owners) to find the optimal capital, labor demand and capital utilisation rate. First-order conditions give:

αPmt Y
m
t = bssU

1+ζ
t ξtKt−1 (36)

(1− α)Pmt Y
m
t = WtLt (37)

[1 + µt(1− θ)]PKt Kt = βEt{
λt+1

λt

[
(1− τk)(1− α)Pmt+1Y

m
t+1 + τkδt + (1− δt)PKt+1Kt

]
} (38)
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where µt is the Lagrangian multiplier associated with the balance sheet constraint. When the output of
intermediate goods firms is produced, it is further repackaged by retail firms, which operate in monopolistic
competition producing differentiated goods. There is a continuum of such producers. Each of them has
market power to set individual prices, but there is also an inertia in price adjustment in the form of rigid
prices. In every period, only a fraction (1 − γ) can set the optimal price, while the others have to use the
price of the previous period indexed to recent inflation.

Final output Yt is a CES composite of the continuum differentiated goods of retail firms:

Yt =

[∫ 1

0

Yt(i)
(ε−1)/εdi

]ε/(ε−1)
, (39)

where Yt(i) represents output by retail firm i and ε > 1 stands for the elasticity of substitution among goods.
The output of a single variety depends on its price, aggregate final output and aggregate price:

Yt(i) =

(
Pt(i)

Pt

)−ε
Yt

(40)

with the standard CES price aggregator

Pt =

[∫ 1

0

Pt(i)
1−εdi

]1/(1−ε)
. (41)

The retailer, as a rational monopolistic competitor, sets its price as the markup over the marginal cost. Price
rigidity means there is a probability γk that the firms will have to keep price Pt in subsequent periods k.
Here we follow the Calvo mechanism where, given parameters γ and ε, the aggregate price is derived as:

Pt =
[
(1− γ)P ∗ 1−εt + γ (Π γP

t−1Pt−1)1−ε
]1/(1−ε)

, (42)

where γp is the indexation of current prices on past prices. In line with Gertler and Karadi (2011), we
assumed that capital producers buy depreciated capital from firms producing intermediate goods, refurbish
it and build new capital. There is no cost to refurbishing the capital, but producing new capital involves flow
adjustment costs. Capital-producing firms act in perfect competition and are owned by households.

The capital producers maximise an infinite stream of discounted profits from capital production with
respect to investment in net capital created Inett :

maxEt

∞∑
i=0

βi
λ+t+i

λt

[
(PKt+i − 1)Inett+i − f(

Inett+i + Iss

Inett+i−1 + Iss
)(Inett+i + Iss)

]
, (43)

where Inett = It − δtξtKt, f(1) = f ′(1) = 0 and f ′′(1) > 0.
First-order conditions lead to:

PKt = 1 + f(·) +
Inett + Iss
Inett−1 + Iss

f ′(·)− Etβ
λt+1

λt
(
Inett+1 + Iss

Inett + Iss
)2f ′′(·) (44)

with steady-state investment denoted Iss and the capital price denoted PKt = 1.

3.0.5 Government and Central Bank

In the current version of the model, the government has a passive role and collects labor, corporate and FTT
tax revenues. For the domestic country, for example, the balance equation is the following:

BGt = Rt−1B
G
t−1 +Gt − τ lWtLt − τk(Pmt Y

m
t −WtLt − δtKt−1)− TFTTt − TFTTft − T lst , (45)
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where T
FTTf
t defines the fiscal receipts from purchases by foreign traders of equities in the domestic market,

to be defined below. Public expenditure Gt is exogenous and defined as Gt = G
(1−ρG)
ss G ρG

t−1ε
G
t , with Gss as

the steady-state value of public expenditure, ρG ∈ [0; 1] and εGt a white noise.

In section (5), we introduce optimal taxation, with each government, the domestic one and the foreign
country one, setting FTT in order to maximise welfare in a Nash non-cooperative global economy. This
equilibrium is then challenged by a cooperative equilibrium in which a world government is in charge of
welfare maximisation for both countries. The government adjusts transfers to households T lst according to

changes in debt, such as:

BGt
4Y mt

− B
G

4Y m
= αT

ls

(T lst − T lst−1) (46)

with αT
ls ∈ [0; 1].

The role of the central bank is standard. Monetary policy is assumed to follow a simple Taylor rule for
the nominal interest rate, so for instance in the domestic country:

it = (1− ρi)[i+ κππt + κy(log Yt − log Y ∗t )] + ρiit−1 + εit. (47)

where Y ∗t is the natural level of output, that would hold if prices were fully flexible. The link between nominal
and real interest rates is given by a Fisher equation: 1 + it = RtEt(πt+1).

3.0.6 Market clearing conditions

Markets for final goods, physical capital and corporate equity clear in the equilibrium. The production of
final goods is equal to the sum of household and government consumption, plus investment accounting for
flow adjustment costs:

Yt = Ct +Gt + f(
Inett + Iss
Inett−1 + Iss

)(Inett + Iss). (48)

The clearing condition for the physical capital market states that new capital is the sum of refurbished old
capital and new net capital created:

Kt = ξtKt−1 + Inett , (49)

which implies
Kt = (1− δt)ξtKt−1 + It. (50)
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4 Results

4.1 Calibration and steady state values

The parameter values of the real economy follow Lendvai et al. (2013), Gertler and Karadi (2011) and the
standard values used in the DSGE literature. Tables (1) and (2) report the calibration and steady-state
values.

We assumed exactly the same calibration for the foreign economy in our baseline. The only differences
during the simulations were the values for the two FTT rates τFTT ,τFTT∗ and the initial shares of noise
traders on the markets n,n∗. More precisely, we assumed in the baseline calibration that there was no
financial taxation (τFTT = τFTT∗ = 0) and the same numbers of noise traders (n = n∗). Note in addition
that the values of the parameters mentioned below do not impact the steady state values of the variables
and only influence the dynamic behaviour of the model.

Since we considered two countries in our model, we can choose whether to compute a steady state with
symmetric calibrated values or not. Here, we assumed that the countries are perfectly symmetric.

4.2 Description of simulations

The disturbance comes in the expectations for the future returns from transactions with their countrys do-
mestic shares of domestic noise traders, shown as a shock in the vt process, and foreign noise traders, seen
as a shock in the v∗t process regarding future returns from transactions concerning their countries’ domestic
shares. This can be viewed as more optimistic (or more pessimistic if the shock is negative) for noise traders
at home. For instance, with 0.01 disturbance in noise traders’ expectations, if the rational traders expect on
average a rate of return of EIt (RSt ) = Et(R

S
t ) = 0.0278 (quarterly), the noise traders expect an average of

ENt (RSt ) = Et(R
S
t )evt = 0.0281. Also, we introduced a positive co-variance between both shocks to mimic

financial contagion between both countries.

We simulated our model with random draws of shocks to expectations for 11000 periods and dropped the
first 1000 periods. We report the stochastic moments of the variables, which are the means and standard
deviations, and also the higher moments and kurtosis, for the discussion of the business cycle properties of
the model in section 6.

In addition to this, we followed LRV (2013) for all the subsequent simulations with the FTT by calibrat-
ing the FTT rate to give an induced fiscal revenue equal to 0.1% of GDP. LRV (2013) pointed out that this
corresponds to the European Commission estimates of the fiscal revenues generated by introducing taxation
of spot market transactions. In simulations with the baseline model and the calibration, we obtained an
FTT rate of around 7%. Further justification for this choice was that it corresponds roughly to the optimal
tax rate with a moderate share of noise traders n = 0.3, a result we highlight later on in the results section.
However, we departed from LRV (2013) by applying this tax rate for all the simulations. Indeed we observed
that the tax rate that creates a fiscal revenue of 0.1 point of GDP is very sensitive to the methodological
choices for the size of the exogenous disturbances, the nature of the shocks introduced during simulations,
the calibration of parameters such as the initial share of noise traders on the market, and so on. Henceforth,
and for comparison purposes, we set a tax rate of 7% in all the simulations.

Since LRV (2013) is the only study to analyse the effects of the FTT on macroeconomic and financial
variables in a DSGE model, some aspects of the simulations, and especially some departures from their work,
should be highlighted. We used a third-order approximation of the model so that we had a highly non-linear
version of our model. A third-order approximation of the model is likely to produce explosive trajectories in
the model during the simulations. To overcome this problem, we used the pruning method to avoid polyno-
mials of increasing order. 8

8The results for baseline simulations with a second-order approximation of the model are presented in Appendix (A).
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Name Symbol Value
Households
discount factor β 0.99
habit parameter h 0.815
inverse Frisch elasticity κ 1
labour weight in utility ω 5
Intermediate goods producing firms
labour share in production α 0.64
steady-state aggregate productivity (TFP) A 1
labour tax rate τ l 0.4
capital tax rate τk 0.2
debt-to-capital ratio θ 0.5
steady state capital depreciation rate δ̄ 0.02
steady state capital utilization rate Ū 1
elasticity of marginal depreciation ζ 7.2
Retail firms
elasticity of substitution ε 4.167
probability of keeping prices fixed γ 0.779
price indexation γP 0.241
Capital producing firms
steady state investment Iss 0.142
steady state capital price PK 1
Financial intermediaries
trader endowment ρ 0.1
share of noise traders n 0.3
share of divertible funds χ 0.2175
size of entry costs αc 1
Government
inflation coefficient κπ 1.5
output gap coefficient κy 0.5/4
smoothing parameter ρi 0.8
steady state government expenditures (% of GDP) Gss 0.15
steady state government debt (% of GDP) BGss 0.5

reaction of transfers to debt αT
ls

0.9
Financial taxation
trading frequency (bi-weekly) N 6
tax rate on domestic financial transactions τFTT 0.0
tax rate on foreign financial transactions τFTT∗ 0.0
Exogenous disturbances
AR(1) parameter of TFP shocks ρa 0.95
co-variance of domestic and foreign TFP shocks ρaa 0.025
AR(1) parameter of capital quality shocks ρξ 0.66
AR(1) parameter of public expenditure shocks ρG 0.9

Table 1: Baseline calibration

Furthermore, we departed from LRV (2013) in the shocks used for the simulations. While LRV (2013) ran
expectation shocks on noise traders and total factor productivity shocks, we only used expectation shocks in
our baseline results.9

9However, in Appendix (A) we present the effects of the FTT with a larger number of shocks, covering total factor productivity,
consumption, government spending, exchange rate and capital shocks.
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Real side
output level Y 0.893 production Y m 0.893
employment L 0.306 real wage W 1.412
capital K 5.467 capacity utilization rate U 1.095
consumption C 0.578 payouts for households Π 0.501
investment I 0.165 corporate bonds BC 2.733
dividends Div 0.038 capital price PK 1
Financial side
share price PS 1.367 noise trade in domestic shares PSSN 1.367
noise trade in foreign shares P ∗SSFN 1.367 rational trade in domestic shares PSSI 1.367
rational trade in foreign shares P ∗SSFI 1.367 domestic activity of noise traders SN 1
foreign activity of noise traders SFN 1 domestic activity of rational traders SI 1
foreign activity of rational traders SFI 1 entry costs cF 0
risk-free interest rate R 1.010 risky return from domestic trade RS 1.028
risky return from domestic trade RFS 1.028 funds for intermediaries F 2.460
capital of intermediaries NW 0.273
Government
government debt BG 1.785 lump-sum taxes/transfers T ls - 0.021
Price rigidity
retail price Pm 0.760 price dispersion D 1
CPI inflation π 0 price mark-up X 1.316
nominal interest rate i 1.010
Exchange rate
nominal exchange rate e 1

Table 2: Steady state values

4.3 Baseline results in the absence of an FTT and the role of the initial number
of noise traders

share of noise traders n = n∗

0.1 0.3 0.8
mean/standard deviations

output Y 0.8935 0.00065 0.87907 0.00343 0.83735 0.02268
consumption C 0.5899 0.00021 0.58186 0.00114 0.559621 0.007915
investment I 0.1535 0.00061 0.14728 0.00317 0.129031 0.02083

noise trade SN 0.9388 0.71257 0.93724 1.14027 0.96977 2.49217
rational trade SI 1.0066 0.05346 1.0259 0.2838 1.10231 2.00868
noise trade SFN 0.9420 0.6949 0.94187 1.11337 0.97911 2.46785
rational trade SFI 1.0066 0.05346 1.02590 0.2838 1.102317 2.00868

Table 3: Means and standard deviations of key variables and impact of an increase in the number of noise
traders

In our simulations, we present the results for several values of n and n∗. For the first simulations, the share
of noise traders in the domestic and foreign countries is set to 0.1, 0.3 and 0.8. For the baseline calibrations,
we set a moderate number of noise traders at n = n∗ = 0.3. n = 0.1 is an interesting value since the effects of
the FTT are non-linear and change qualitatively when the share of noise traders is very small, as shown later
on this section. Shocks to expectations are introduced as purely white noise. It is common in the literature

19



to introduce noise trade shocks as one-period shocks (see Xu (2010) or LRV (2013)).10

Table (3) reports the means and standard deviations derived by the simulations for the share of noise
traders.11 Two main observations can be made. First, the share of noise traders being larger means signifi-
cant output losses are generated. Second, the volatility of the economy is greatly amplified when the share of
noise traders is large. We will see throughout this section that the effects of an FTT on stochastic moments,
and especially on standard deviations, are very sensitive to the share of noise traders.

The reactions of financial variables in the portfolio show that a rise in the number of noise traders tends to
increase the size of the traders portfolios. Moreover, the degree of volatility of all the variables, both real
and financial, is increased substantially by a financial expectation shock. In other words, the occurrence of
financial shocks and a rise in the number of noise traders tend to generate more macro and financial volatil-
ity. This is quite intuitive since the level of uncertainty that the shock generates directly in the expectations
spreads to all the variables in the model and especially the financial ones. It is more interesting to note that
the model is able to transmit the financial uncertainty to the macro sector and thus generate real uncertainty.12

Beyond the second moments computation, it should be interesting to look further into stylised facts about
the financial market and then at the distribution of simulated data, especially the occurrence of extreme
values, through analysis of the kurtosis. In section (6), we provide statistics about the kurtosis of the data
distributions and the results of the normality tests.

4.4 Impact of transaction tax rate - the symmetric case

4.4.1 Baseline results

In this section, we consider of the rate for a financial transaction tax on real and financial variables when the
system is hit by shocks to the financial expectations of noise traders from both countries who buy shares in
domestic and foreign firms. The size of the disturbance is equivalent to one standard deviation of the shock,
which is assumed to be 1%. When countries apply an FTT, the tax rate is 7%.

Table (4) presents the results that introducing an FTT has on the means and standard deviations of
financial and real macroeconomic variables in both countries 13 We first consider the baseline calibration
for which n = n∗ = 0.3. At this stage, two main results can be highlighted. The first result is that the
long-term means of the real-sector variables are slightly higher when there is an FTT. In contrast to LRV
(2013), our model predicts that applying an FTT is likely to produce output gains, or at least to prevent
long-run output means deteriorating. The explanation for this result is that our model features sticky prices
so that firms are constrained in setting their optimal price, and also, as discussed in more detail below, that
introducing an endogenous entry cost amplifies the fluctuations in the financial markets very significantly
and generates greater deviations in the economy than those produced by a standard perfect-foresight model
with only informed, rational traders. It follows then that introducing an FTT dampens the irrational noise
trade in the markets and so reduces uncertainty.

The second result is shown in Table (4), and is that applying the FTT reduces the standard deviations
of the variables by around 5% on average. This means the FTT reduces financial and real volatility. The
main difference from LRV (2013) is that the FTT also reduces the volatility of real-sector variables, while
LRV (2013) found insignificant effects.

10We tested the robustness of our results to longer-lasting changes in the expectations of noise traders and observed that
alternative assumptions about the length of the shock do not significantly change the results.

11In Appendix (A), we document the extent to which assumptions about price stickiness and endogenous entry costs impact
volatility in our model.

12To provide some insights about the transmission channels of the expectation shocks, we present impulse response functions
in Appendix (B).

13In Appendix (A), we test the robustness of these baseline results with respect to the order of approximation of the model,
the set of shocks implemented during the simulations, and the introduction of exogenous entry costs.
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However, these effects on the means and volatility appear to be highly conditional on the initial share of
noise traders in both countries, and thus on the composition of the financial markets. Sub-section 4.4.2 takes
this analysis deeper by computing the changes in the means and volatility for different proportions of noise
traders, and by highlighting the mechanisms at work more precisely.

No FTT in either country FTT in both countries
Variable Mean Std. dev. Mean Std dev. ∆ std. dev.
Y 0.879071 0.003438 0.87915 0.003321 -3.39%
C 0.58186 0.001145 0.58191 0.001106 -3.41%
I 0.14728 0.003174 0.147316 0.00306 -3.39%
SN 0.93724 1.14027 0.93918 1.078974 -5.37%
SI 1.02590 0.28380 1.02509 0.26710 -5.88%
SF,N 0.94187 1.113374 0.94365 1.05356 -5.37%
SF,I 1.02590 0.283808 1.02512 0.26745 -5.76%
nt 0.31558 0.171269 0.314575 0.15513 -9.42%

Note: ”∆ std. dev.” is the percentage variation of standard deviations following the introduction of the FTT

Table 4: Introduction of an FTT in both countries

4.4.2 Means and standard deviations with respect to shares of noise traders and FTT rates

The dynamics of the long-run means for FTT rates and the shares of noise traders, which are identical in both
countries, are presented in Figure (1). For the real sector indicators for output, consumption and investment,
the pattern is similar.14 As shown previously, higher proportions of noise traders are still associated with
lower long-run means. A rise in uncertainty because of the noise trading component affects the long-run level
of output, consumption, and investment and in consequence capital accumulation negatively. More generally,
the effects of the FTT on the long-run means are nonlinear and are conditional on the share of noise traders.
When there is little noise trading, as in LRV (2013), introducing an FTT slightly reduces the long-run means
of the macroeconomic variables. However, from a certain level of noise trading, and especially when the
proportion of noise traders is large, the FTT turns out to have a positive effect by largely reducing volatility
and then uncertainty in the economy.

∆ standard deviations
Variable n = 0.1 n = 0.3 n = 0.8
Y 6.5% -3.39% -26.27%
C 6.54% -3.41% -27.08%
I 6.5% -3.39% -26.15%
SN 5.52% -5.38% -28.52%
SI 5.34% -5.89% -33.2%
SF.N 5.52% -5.37% -28.48%
SF.I 5.4% -5.76% -32.9%
nt -3.88% -9.42% -28.88%

Table 5: Impact of the initial share of noise traders on effects of the FTT

14The results are not shown here to save space, but they are similar for other real-sector variables like capital, labour and
wages.
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Figure (1) shows that when the proportion of noise traders is large, the FTT increases their long-run port-
folios. This can be explained by the observation that when noise traders are predominant, the remaining
transactions by rational traders are reduced by the FTT, and so the transactions in the financial markets
are almost exclusively made by noise traders. As a consequence, the financial markets are dominated by the
entry of positive noise trading, and this leads to larger average portfolios.

Figure (2) displays the standard deviations at different FTT rates and shares of noise traders. Table (5)fur-
ther focuses more on the percentage variations of the standard deviations for n = n∗ = 0.1, n = n∗ = 0.3
and n = n∗ = 0.8. The introduction of an FTT abroad is stabilising and helps to reduce volatility in both
the real and financial sectors from n = n∗ = 0.3, and this effect intensifies when the share of noise traders
increases.

Figure 1: Long-run means for FTT rates and shares of noise traders

Interestingly, when the proportion of noise traders is low, at say n = n∗ = 0.1, the opposite result
holds, as the FTT amplifies financial volatility and then real-sector volatility. The tax hits both informed
and noise traders. As the tax burden is relatively higher for the informed traders that are dominant in
the financial market, hitting those traders reduces some available information and liquidity, consequently
reducing inefficiency and increasing instability. Furthermore, the tax affects the rare useful noise traders that
enter the financial market, since when noise traders are small in proportion, their positive role of reducing
market depth and counterparty risk, and increasing liquidity, prevails over their negative effect of creating
risk by adding noise. Like Jeanne and Rose (2002) found for the exchange rate, the volatility of financial
prices is nonlinear in the proportion of noise traders, and in the case where noise traders are few in the
market, they are useful, since their positive role predominates over their negative role. By impairing their
transactions, the FTT increases financial and macroeconomic volatility. In other words, by impairing the
activity of rational traders and a small number of useful noise traders, the FTT leads to thinner markets with
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less liquidity, and so increases volatility. This special case could explain why some previous papers (Mannaro
et al., 2008) have found that an FTT is likely to increase volatility by reducing trading volumes.

Figure 2: Standard deviations for FTT rates and shares of noise traders

4.4.3 Impact of the FTT on welfare according to the proportion of noise traders

The graphs in Figure (3) illustrate how the effects of an FTT on the long-run mean and standard deviations
impact welfare. We are still in a symmetric case where τFTT = τFTT∗ and n = n∗. Welfare is defined in the
usual manner for the literature, so for instance for the domestic country:

Welft = log(ct − hct−1)− ω

1 + κ
l1+κ + βWelft+1 (51)

The graphs represent the mean and standard deviations of welfare in the domestic country, but the results
are perfectly similar for the other country, since the two countries are identical.

An FTT alters welfare through two distinct mechanisms: 1) the effects of the FTT on volatility and un-
certainty impact welfare, positively so, if the FTT reduces uncertainty; and 2) as shown previously, an FTT
alters long-run investment, capital accumulation, output, and thus household consumption. The total effect
of an FTT on welfare depends on the relative size and sign of these two mechanisms, and this is conditional
on the proportion of noise traders and the FTT rate applied.

The two first graphs in Figure (3) show the trend in welfare with an FTT rate for n = n∗ = 0.1 and
n = n∗ = 0.5, respectively. As previously highlighted, with n = n∗ = 0.1 the FTT increases the standard
deviation of consumption and reduces the long-run mean. As a consequence, an FTT always reduces welfare
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(a) Welfare mean for FTT for n = n∗ = 0.1 (b) Welfare mean for FTT for n = n∗ = 0.5

(c) Welfare mean for FTT and share of noise traders

(d) Welfare standard deviations for FTT and share of noise
traders

Figure 3: Level of Welfare, FTT and noise trading

for any tax rate. With n = n∗ = 0.5, FTT enhances welfare for tax rates up to roughly 40%. When
noise trading is larger, an FTT helps to reduce volatility and increases long-run means in the real sector.
However, after a certain point, a tax rate that is too high has detrimental effects on investment and capital
accumulation, so that the FTT becomes counter-productive.
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4.5 Impact of a Financial Tax: asymmetric case

4.5.1 Baseline results

In this section, as in the previous one, we present simulations of the impact of a positive financial transaction
tax rate on the levels and volatility values of some real and nominal variables, when the system is hit by
shocks to the financial expectations of domestic and foreign agents in both countries. However, the FTT
is now applied and raised only in the domestic country. Table (6) displays the means, standard deviations
and percentage change of the standard deviations with and without an FTT in the domestic economy when
n = n∗ = 0.3.

First, volatility is reduced in the domestic real sector, while it is increased in the foreign real sector. In
the domestic financial market, the introduction of an FTT reduces volatility for the four types of traders,
who are rational or noise, and domestic or foreign. Interestingly, in contradiction to the previous case where
both countries implemented an FTT simultaneously, we observe that the reduction of volatility in noise
trading in the domestic financial market is twice as large as the reduction of volatility in rational trading. In
this asymmetric case, both domestic and foreign noise traders who are taxed in the domestic market with
the FTT migrate partly towards the foreign market, so exporting some volatility. Furthermore, while both
types of traders are taxed equally, noise traders are more sensitive to an FTT through the endogenous entry
cost, which amplifies migration from the domestic market to the foreign market. As a consequence, the stan-
dard deviations of SF,N and (SN )∗, which are the domestic and foreign traders in the foreign market, increase.

No FTT in either country FTT in the domestic country only
Variable Mean Std. dev. Mean Std dev. ∆ std. dev.
Y 0.8788 0.0050 0.8789 0.0054 -10.82%
Y ∗ 0.8788 0.0050 0.8789 0.0044 8.44%
C 0.5817 0.0017 0.5817 0.0018 -7.41%
C∗ 0.5817 0.0017 0.5818 0.0016 4.88%
I 0.1472 0.0046 0.1472 0.0050 -11.55%
I∗ 0.1472 0.0046 0.1472 0.0040 9.26%
SI 1.0268 0.4076 1.0279 0.4004 -3.88%
(SI)∗ 1.0268 0.4076 1.0252 0.3917 -1.76%
SN 0.9374 0.9398 0.9385 0.9475 -6.60%
(SN )∗ 0.9374 0.9398 0.9387 0.8777 0.82%
SF.I 1.0268 0.4076 1.0252 0.3917 -1.76%
(SF.I)∗ 1.0268 0.4076 1.0279 0.4004 -3.88%
SF.N 0.9374 0.9398 0.9387 0.8777 0.82%
(SF.N )∗ 0.9374 0.9398 0.9385 0.9475 -6.6%
nt 0.3159 0.2443 0.3154 0.2328 -4.70%
nt∗ 0.3159 0.2443 0.3154 0.2328 -4.70%
NW 0.2887 0.0114 0.2888 0.0111 -0.92%
NW ∗ 0.2887 0.0114 0.2888 0.0113 -2.37%
PS 1.4435 0.0569 1.4423 0.0605 10.45%
P ∗S 1.4435 0.0569 1.4452 0.0629 6.29%

Table 6: Comparison of mean and standard deviation with introduction of an FTT only in the domestic
country-n = n∗ = 0.3

However, we do note that a domestic FTT has a stabilisation effect on the foreign financial market through
rational traders, as domestic rational traders experience lower volatility for their trade in the domestic market
following the introduction of an FTT. This lower volatility spreads to the volatility of their net wealth NWt.
Accordingly, their transactions in the foreign market are also stabilised and the standard deviation of SF,I
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is reduced.

As previously, two opposite mechanisms are at work and the total net effect depends on the composition
of the market, meaning the proportion of noise traders entering the market, as shown in more detail in the
next section (4.5.2). Here, with n = n∗ = 0.3, the stabilising effect tends to be larger than the destabilising
effect through noise trading.

An FTT is able to reduce macroeconomic volatility when the number of noise traders is moderate to
high, meaning when there is a significant noise component in the market. When there is a small number
of noise traders entering the financial market in contrast, volatility increases with the FTT. As previously
discussed, the noise traders have two conflicting roles of reducing counterparty risk, and adding noise and
instability; when their proportion is moderate to important at 0.3 to 0.9, their destabilising or risk-creating
role is dominant. However, when their proportion is small, their positive role of reducing counterparty risk
and increasing liquidity prevails. In this case, the FTT is not able to reduce the volatility, because it impairs
the activity of rational traders and the beneficial noise traders; quite the opposite indeed, as it adds some
extra volatility to the existing fundamental volatility by reducing market efficiency. As a consequence, the
FTT is likely to have non-linear effects on the liquidity level (as assumed by Haberer, 2004), and these will
crucially depend upon the financial market structure, as previously outlined for the FX market by Xu (2010).

4.5.2 Effects of an asymmetric FTT given the number of noise traders

In Table (7) we consider the same scenario, but with a very high proportion of noise traders n = n∗ = 0.8. The
results for the real sector are amplified, and more importantly, the two mechanisms highlighted previously
are still present, but in this case the rise in noise trading volatility in the foreign financial market prevails
over the reduction in rational volatility.

No FTT in either country FTT in domestic country only
Variable Mean Std. dev. Mean Std dev. ∆ std. dev.
Y 0.79831 0.03549 0.80214 0.02049 -42.26%
Y ∗ 0.79831 0.03549 0.80000 0.04802 35.32%
C 0.53563 0.01175 0.53780 0.00801 -31.79%
C∗ 0.53563 0.01175 0.53661 0.01402 19.34%
I 0.11268 0.03274 0.11434 0.01831 -44.07%
I∗ 0.11268 0.03274 0.11340 0.04533 38.47%
SI 1.12551 2.90437 1.12245 2.63734 -9.19%
(SI)∗ 1.12551 2.90437 1.11630 2.70597 -6.83%
SN 0.96863 0.70788 0.98092 0.53068 -25.03%
(SN )∗ 0.96863 0.70788 0.95942 1.01480 43.36%
SF.I 1.12551 2.90437 1.11630 2.70601 -6.83%
(SF.I)∗ 1.12551 2.90437 1.12245 2.63730 -9.2%
SF.N 0.96863 0.70788 0.95942 1.01481 43.36%
(SF.N )∗ 0.96863 0.70788 0.98092 0.53067 -25.03%
nt 0.87709 1.75573 0.87451 1.61914 -7.78%
nt∗ 0.87709 1.75573 0.87451 1.61914 -7.78%
NW 0.21088 0.08072 0.21355 0.07747 -4.03%
NW ∗ 0.21088 0.08072 0.21355 0.07237 -10.35%
PS 1.05439 0.40360 1.05890 0.74796 85.32%
P ∗S 1.05439 0.40360 1.07662 0.70968 75.84%

Table 7: Comparison of the mean and standard deviation with the introduction of an FTT only in the
domestic country-n = n∗ = 0.8

In Tables (8) and (9), we consider two other alternative cases where the proportions of noise traders are
different in the two countries at n = 0.3, n∗ = 0.6 and n = 0.6, n∗ = 0.3.
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No FTT in either country FTT in the domestic country only
Variable Mean Std. dev. Mean Std dev. ∆ std. dev.
Y 0,89457 0,01035 0,89435 0,00825 -20.28%
Y ∗ 0,82012 0,01541 0,82166 0,01810 17.47%
C 0,58952 0,00416 0,58943 0,00328 -21.09%
C∗ 0,54914 0,00370 0,55000 0,00421 13.934%
I 0,15504 0,00920 0,15492 0,00731 -20.46%
I∗ 0,12097 0,01471 0,12167 0,01737 18.04%
SI 2,22835 0,96885 2,19251 0,92338 -4.69%
(SI)∗ -0,12131 0,99586 -0,08790 0,94749 -4.86%
SN 2,13309 0,45611 2,10017 0,43669 -4.26%
(SN )∗ -0,25153 1,49768 -0,21813 1,55494 3.82%
SF.I -0,17138 0,11950 -0,13643 0,13388 12.04%
(SF.I)∗ 2,27899 2,11487 2,23936 1,94381 -8.09%
SF.N -0,26487 1,42021 -0,22993 1,39915 -1.48%
(SF.N )∗ 2,14700 0,50078 2,11772 0,31304 -37.49%
nt 0,31768 0,24557 0,31710 0,23405 -4.69%
nt∗ 0,64880 0,93407 0,64717 0,86955 -6.91%
NW 0,26031 0,20658 0,26120 0,19322 -6.46%
NW ∗ 0,27572 0,14947 0,27613 0,13879 -7.14%
PS -0,31515 0,92269 -0,26386 0,87961 -4.67%
P ∗S 2,99513 0,65381 2,95029 0,62851 -3.87%

Table 8: Comparison of the mean and standard deviation with the introduction of an FTT only in the
domestic country-n = 0.3,n∗ = 0.6

No FTT in either country FTT in the domestic country only
Variable Mean Std. dev. Mean Std dev. ∆ std. dev.
Y 0,82012 0,01541 0,82218 0,01118 -27.44%
Y ∗ 0,89457 0,01035 0,89384 0,01241 19.96%
C 0,54914 0,00370 0,55028 0,00287 -22.31%
C∗ 0,58952 0,00416 0,58914 0,00465 11,87%
I 0,12097 0,01471 0,12189 0,01060 -27.93%
I∗ 0,15504 0,00920 0,15470 0,01128 22.69%
SI -0,12131 0,99586 -0,08813 0,90245 -9.38%
(SI)∗ 2,22835 0,96885 2,19050 0,92308 -4.73%
SN -0,25153 1,49768 -0,20803 1,22498 -18.21%
(SN )∗ 2,13309 0,45611 2,09525 0,50975 11.76%
SF.I 2,27899 2,11487 2,23959 1,98721 -6.04%
(SF.I)∗ -0,17138 0,11950 -0,13441 0,12588 5.34%
SF.N 2,14700 0,50078 2,10762 0,63303 26.41%
(SF.N )∗ -0,26487 1,42021 -0,22501 1,32123 -6.97%
nt 0,64880 0,93407 0,64717 0,86956 -6.91%
nt∗ 0,31768 0,24557 0,31710 0,23405 -4.69%
NW 0,27572 0,14947 0,27613 0,13766 -7.9%
NW ∗ 0,26031 0,20658 0,26120 0,19208 -7.02%
PS 2,99513 0,65381 2,94603 0,61247 -6.32%
P ∗S -0,31515 0,92269 -0,25961 0,86384 -6.38%

Table 9: Comparison of the mean and standard deviation with the introduction of an FTT only in the
domestic country-n = 0.6,n∗ = 0.3

In a global economy with international capital flows, traders can implicitly move from one country to
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another. Like the Heckscher-Ohlin-Samuelson (HOS) model, where capital and labour move internationally
when countries trade, we assume the existence of trader flows when traders invest abroad. As a consequence,
noise traders can implicitly move to the foreign country to escape the tax. This question is of particular
interest for the Tobin tax, considering the tax issues. Some traders are likely to escape the tax in a given
country or zone by leaving and taking their capital to another country. As a consequence, the country with
the tax is likely to export some noise traders to the other country. This concern leads to issues of tax
competition, since countries can face conflicting interests in defining their tax rate. We explore this tax
competition issue further in the following section.
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5 Nash equilibrium vs. Cooperation

In this section, we ask the crucial question of international cooperation on the FTT rate. We simulate the
model in order to compute the FTT rate that minimises welfare loss. These simulations let us consider a
cooperative scenario in which a single FTT rate is set for both countries, and determine a Nash equilibrium
where each country sets an FTT rate that takes account of the level of taxation in the other country.

For the coordination case, we computed a weighted average WelfTt of welfare such that:

WelfTt = 0.5Welft + 0.5Welf∗t (52)

To determine a Nash equilibrium, we simulated the model for all possible FTT rates for each country, and
determined the best response of each country to the FTT rate set in the other country. The best response is
the tax rate that minimises the welfare loss of the country considered. This allows us to compute a reaction
function for each country and determine one or several Nash equilibria.

We explored three cases. First, a symmetric case with moderate proportions of noise traders at n =
n∗ = 0.3, second a symmetric case with a larger proportion of noise traders at n = n∗ = 0.6, and third an
asymmetric case where n = 0.3, n∗ = 0.5.

Table (10) summarises the results for the different cases. Figures (4) and (5) present the changes in
welfare given the domestic and foreign levels of taxation. For the symmetric cases, only domestic welfare is
plotted, since foreign welfare is similar. Figure (6) displays the reaction functions and Nash equilibria for the
different cases.

τFTT τFTT∗ Welf Welf∗ WelfT

n = n∗ = 0.3
Nash 5% 5% 246.072808
Cooperation 7% 246.072132

n = n∗ = 0.6
Nash (1) 65% 69% −249, 11221 −249, 11234 −249.1123
Nash (2) 69% 65% −249, 11234 −249, 11221 −249.1123
Cooperation 65% −249, 08036229

n = 0.3, n∗ = 0.5
Nash (1) 2% 34% −245, 59798460 −248, 79185899 −247.1949
Nash (2) 10% 36% −245, 60584039 −248, 70984674 −247.1578
Cooperation 29% −245, 6335476 −248, 60889511 −247, 12122136

Note: This table displays the FTT rates associated with the different equilibria and resulting levels of welfare.

Table 10 Results for the Nash and cooperative equilibria

We considered a first symmetric case with n = n∗0.3. Figure (4) shows domestic welfare but in this
symmetric case, the results for the foreign country are identical. As shown in Figure (6), the single Nash
equilibrium consists of τFTT = τFTT∗ = 0.05 and the associated welfare is Welft = Welf∗t = −246.072808.
With cooperation, where we determine the single tax rate for both countries that maximises WelfTt , we find
a tax rate of 7%. The associated welfare is Welft = Welf∗t = −246.072132, and so the cooperative case is
slightly welfare-enhancing.
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(a) n = n∗ = 0.3 (b) n = n∗ = 0.6

Figure 4: Welfare with τFTT and τFTT∗

(a) Domestic welfare (b) Foreign welfare

Figure 5: Domestic and foreign welfare with τFTT and τFTT∗ for n = 0.3 and n∗ = 0.5

We showed in (4.5.1) that introducing the FTT in one country was slightly stabilizing for the financial
market of the other country when n = n∗ = 0.3, as the stabilising effect on rational traders from reduced
volatility surpasses the destabilising effect from the export of noise traders. In this case, countries do not
take account of the positive externality that their FTT becomes for the other country through financial
contagion. As a consequence, both countries set an excessively low, sub-optimal tax rate. In the case where
n = n∗ = 0.6, the cooperative scenario is also slightly welfare-enhancing (see Table (10)). We find two Nash
equilibria ([τFTT = 0.65; τFTT∗ = 0.69] and [τFTT = 0.69; τFTT∗ = 0.65]). In each case, one country sets
an FTT rate higher than the optimal cooperative FTT rate. When the proportion of noise traders is quite
large in both countries, we observed in (4.5.1) that introducing the FTT in one financial market generates
a negative externality on the volatility of the foreign market. Consequently, the FTT rates tend to be too
high in the Nash game, unlike in the cooperative scenario.

In all the scenarios, the cooperative case enhances welfare more than the Nash scenarios do. Importantly,
this result shows that applying unilateral FTT taxes is a second-best solution. The Tobin tax should be
managed at an international level to maximise global welfare. Particular account should be taken in a
cooperative way of heterogeneity in the market composition, which here is the proportion of noise trading in
each country, and the presence of externalities from the application of the FTT in one individual market.
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(a) n = n∗ = 0.3 (b) n = n∗ = 0.6 (c) n = 0.3, n∗ = 0.5

Figure 6: Reaction functions and Nash equilibria

6 Stylised facts about financial markets and FTT effects

In this section, we document some of the business cycle properties of our model and especially the distribution
of the simulated data. De Grauwe (2012) argued that DSGE models fail to replicate the distribution of the
output gap observed in the data. The distribution of the output gap in most industrialised countries is non-
normal, with fat tails during booms and busts. Standard DSGE models (the three-equations new-Keynesian
model or the Smets-Wouters model for instance), in which exogenous disturbances are introduced i.i.d. with
a normal distribution, tend to generate normally-distributed data. In addition, it has been well known since
Mandelbrot (1963) that financial market returns typically see numerous extreme values and high kurtosis,
and we want to test whether our models with financial contagion and endogenous entry costs are able to
reproduce this stylised fact.

Kurtosis Shapiro-Wilk test (p-values) Jarque-Bera test (p-values)
Exogenous entry cost

Y 3.3252 p = 0.00 p = 0.00
Sn 3.4014 p = 0.00 p = 0.00
Si 3.3384 p = 0.00 p = 0.00

Endogenous entry cost
Y 3.1747 p = 0.00 p = 0.00
Sn 41.4146 p = 0.00 p = 0.00
Si 24.7431 p = 0.00 p = 0.00

Endogenous entry cost - FTT=7%
Y 3.1747 p = 0.00 p = 0.00
Sn 40.5929 p = 0.00 p = 0.00
Si 23.6413 p = 0.00 p = 0.00

Endogenous entry cost - FTT=40%
Y 3.2044 p = 0.00 p = 0.00
Sn 36.4120 p = 0.00 p = 0.00
Si 21.5468 p = 0.00 p = 0.00

Note: For Shapiro-Wilk and Jarque-Bera tests, p-values are always less than 10−3

Table 11: Kurtosis and normality tests

This question is important given our topic and the way we modelled the heterogeneous expectations pro-
cess in the spirit of the literature initiated by De Long et al. (1990). To assess the quantitative effects of FTT
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on financial markets, we have to model coherent fluctuations in the financial markets and, for instance, the
presence of large deviations in the financial variables from their steady states. The assumption of endogenous
entry costs and the potential entry and exit of noise traders in the market seems to be crucial for observing
significant differences between the data simulated by the model and those from a more standard setup.

Consequently, we wanted to assess whether our model is able to produce simulated data with a non-
normal distribution with or without the assumption of the endogenous entry of noise traders, and whether
introducing the FTT affects the distribution of the real sector and financial variables. For this experiment,
we chose to represent the results for three key variables, which were output Y for the real sector, trading by
noise traders Sn and trading by rational traders Si.

Note: the blue histograms represent the density distribution of the variables. The red curve shows a fitted normal distribution.

Figure 7: Distribution of simulated data

Figure (8) displays the distribution of Y , SN and SI following the simulations of the model with the
baseline calibration.15 Four cases are presented: first a model with an exogenous entry cost, second a model
with an endogenous entry cost, third a model with an endogenous entry cost plus the introduction of an
FTT with a rate of 7% and fourthly a model with endogenous entry costs and a higher tax rate of 40%.16

Each distribution was compared with a normal distribution (represented by the red curve). In Table (11)
we display the results for two normality tests, which are the Shapiro-Wilk and Jarque-Bera tests, and the
kurtosis for each case.

We show that the normality hypothesis is rejected for both tests and for each case. More importantly,
while kurtosis for output does not seem to be large (at around 3) and nor is it affected by endogenous entry
costs, the kurtosis for SN and SI are greatly impacted by the introduction of the endogenous entry costs.

15For these simulations, we considered the full set of shocks introduced into the model, and not only the exogenous disturbances
of noise trader expectations.

16The model is simulated here with n = n∗ = 0.5, and a 40% FTT rate is close to the tax rate that minimises welfare losses
with this share of noise traders.
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In addition, the results in Table (11) indicate that the FTT is able to reduce the kurtosis of rational
and noise trades, especially with a high level of taxation. This result is in line with Stanek and Kukacka
(2018), who found a moderate reduction in return kurtosis. However, as the kurtosis of output is relatively
low initially, the FTT does not have significant effects on the output distribution.

7 Discussion

7.1 A new financial DSGE model for a better design of financial markets

We built the new financial DSGE model to investigate how an FTT affects financial and real variables, but our
model has some interesting implications beyond FTT analysis. Our two-country model with heterogeneous
traders, entry costs and endogenous noise traders is able to reproduce more stylised facts about financial
markets, such as non-linearity and fat tail abnormality features, than the previous literature was. As a first
simulation exercise in a no-tax framework, we have shown that a shock to the financial expectations of noise
traders creates negative responses in macroeconomic real variables. This shows that a financial shock is able
to affect real variables like consumption or investment, and thus global output. In addition, output losses
increase with the number of noise traders.

Furthermore, the volatility of the economy is greatly amplified when the share of noise traders is large.
The rationale behind this is that the shock to expectations can be viewed as adding a surplus of uncertainty
to the financial markets. Having noise traders in the model is the direct source of the reduction in welfare
in the real sector. However, in line with Jeanne and Rose (2002), the link between macroeconomic volatility
and the number of noise traders is non-linear, since noise traders have two simultaneous roles of absorbing
and creating risk. Thus the net effect of the financial markets on the volatility of real activity depends on
the proportion of noise traders entering the market. The tax can improve financial market efficiency when
the proportion of noise traders is high, but reduce efficiency by impairing liquidity when the number of noise
traders is low.

As a consequence, our model lets us model some important patterns surrounding the link between the
financial and real sides of the economy. Our model can marginally help to improve the reliability of the
New Keynesian and DSGE frameworks and their failure to explain and predict financial crises, and develop
adequate financial blocks and financial-real side interactions (see for instance Gali, 2018 and Stiglitz, 2017).
In this way, our model helps in designing adequate financial frictions for producing stabilising or destabilising
effects because of the financial market composition.

7.2 Effect of an FTT on the real and financial sectors

As a second simulation exercise, we introduced an FTT into the symmetric and asymmetric frameworks
separately. When the FTT is introduced, the noise traders take it into account when they formulate the
expectations for their portfolios, and so they reduce the size of their portfolios. In this way, the FTT is likely
to have an impact on the financial and real sides of the economy. LRV (2013) demonstrated that the FTT
depresses demand for equities when the cost of capital increases; the FTT then affects the investment decisions
of firms and so it has a distorting effect on the mean level of the real variables for investment, consumption
and GDP. However, the FTT slightly reduces the volatility of the real macroeconomic variables.

Our results only partially confirm the previous findings of LRV (2013) that introducing an FTT in both
the symmetric countries reduces output and consumption, and causes investment losses. The link between
the FTT and the financial and real macroeconomic variables is more complex, as the reactions of the means
and variance of the main variables are a non-linear function of the composition of the financial markets and
the size of the noise component. The effects of an FTT are highly conditional on the proportion of noise
traders. The FTT causes the long-run means of the real activity variables to fall when the proportion of noise
traders is small, but this effect turns out to be positive for when the proportion of noise traders is moderate
to high. In consequence the tax can either improve or reduce welfare, and similarly, the FTT can increase
or reduce financial volatility. The main difference from LRV (2013) regarding volatility is that the FTT also
reduces the volatility of the real-sector variables significantly.

The greater magnitude of the effects of the FTT than was found in LRV (2013) can be explained by
the features of our model, as we have sticky prices, so that firms are constrained in their optimal price
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adjustment, and we introduce an endogenous entry cost that amplifies fluctuations in the financial markets
very significantly, and generates greater deviations of the economy from a standard perfect-foresight model
with only informed, rational traders. Accordingly, introducing an FTT dampens irrational noise trading in
the markets and so reduces uncertainty.

More broadly, our DSGE model is thus able to give a general equilibrium view of the empirical literature,
which mostly shows that the effect of a Tobin tax on volatility can vary according to the composition of the
financial market and liquidity (see table 1 from McCulloch and Pacillo, 2011 for a summary); in a thinner
market where liquidity is low, corresponding to a small proportion of noise traders, an FTT increases financial
volatility because of its negative impact on trade. However, when the market is sufficiently liquid, introducing
an FTT reduces trade by noise traders and so reduces volatility. Our paper confirms and goes beyond the
previous theoretical assumptions from Keynes (1936) or Tobin (1978, 1996), and those of Stiglitz (1989) and
Summers and Summers (1989), and also the simulation exercises conducted by Westerhoff and Dieci (2006)
or Pelizzari and Westerhoff (2009).

This all suggests that a Tobin tax seems largely desirable since it can potentially have a stabilising effect
on both financial and real macro variables, not only because it reduces the size of noise trading as suggested,
but also because the noise traders take the FTT into account when they formulate their expectations, and
so they modify their behaviour. This result similar to Erturk (2006), who demonstrated that a Tobin tax
is likely to be stabilising by slowing down the speed with which market traders react to changes in prices
and lowering their elasticity of future price expectations to current price changes. Thus a Tobin Tax causes
traders in financial markets to delay their decisions to some extent.

7.3 International externalities and tax competition issues

Another important result of this study is to outline how the financial externalities between countries can
explain the different effects of an FTT. At the global level where only one country introduces the tax, some
externalities can be identified, as the country with the tax is likely to export stability or instability through
the flows of traders. If the taxed market is highly liquid, it will export some financial instability to the
zone without the tax. Like the Heckscher-Ohlin-Samuelson (HOS) model in which capital and labour move
internationally when countries trade with one another, we assume there to be trader flows when traders invest
abroad. As a consequence, noise traders can implicitly move to a foreign country to escape the tax. In this
asymmetric case, some noise traders, both domestic and foreign, migrate towards the foreign market because
they are taxed in the domestic market, thus exporting some volatility.

That there are externalities across countries lets us explain why the previous literature found different
results for the FTT when two financial markets and tax avoidance are taken into account. In one sense, this
converges with previous literature that found potential spillovers across financial markets. Westerhoff and
Dieci (2006) found for example that if the agents have to pay a transaction tax in one market, price variability
decreases in that market, but increases in the other market, which is not taxed. Hanke et al. (2010) showed
that with a unilateral tax, volatility in the taxed market may decrease or increase depending on the size of
the market, while volatility in the untaxed market is reduced because liquidity increases. Equally, if a tax
is introduced simultaneously in both markets, the price volatility and market efficiency remain unchanged.
Finally, our result is also in line with the recent study by Cai et al. (2021), who have demonstrated the
existence of a whack-a-mole game in financial regulations by studying how the Chinese stamp tax affected
stock trading. They showed that a Tobin tax can have a powerful impact, albeit an unintended one, on other
unregulated markets by generating migration and speculative trading. In our paper, we show that the tax
design in one country can have effects on the tax design in another, whether it is unregulated or regulated.

In our model, positive or negative externalities occur as a consequence of the composition of the domestic
and foreign markets, and the noise trader flows caused by there being an FTT in one in the asymmetric
case, or in both countries in the symmetric case. Our results reveal there to be tax competition issues, as
in this context, countries have conflicting interests. When markets are liquid with a large share of noise
traders, countries do not internalise that they are exporting noise traders and then some instability to the
other market, and so they set a tax rate that is higher than the optimal. However, when markets are less
liquid and have a small proportion of noise traders, they overlook some positive externalities like financial
stability, and so they set an excessively low and sub-optimal tax rate. A cooperative case where countries set
a common tax rate is more welfare-enhancing than the Nash equilibria. This paper is the first to demonstrate
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the importance of spillover effects for explaining the effects of an FTT and how to design optimal tax rates.

7.4 Policy implications and cooperative solution

Finally, our results have important policy implications. The first is that they can explain the different country
preferences for introducing an FTT and why the European Commission project has failed since it was first
proposed at the beginning of the 2010s (see for example Vives (2017b)). Self-imposed deadlines have not
been met and Estonia has pulled out, while Belgium and Slovenia have doubts. France and Germany are still
pushing for the agreement meanwhile. Our results show that countries do indeed have conflicting interests
because of contagion effects and the mobility of noise traders. A cooperative equilibrium would be the best
solution. Our results demonstrate that cooperation is needed for the efficiency of an FTT to be optimised at
the European or world level. From a theoretical point of view, this result is in line with the study by Burman
et al. (2016), who explained that cooperation is needed and tax bases and rates must be coordinated to
address the scope of tax avoidance.

Going further, a cooperative solution has other desirable policy implications. An asymmetric FTT solution
is inconsistent with the plans of the EU for a capital market union with harmonised rules, taxes, and so forth.
An asymmetric FTT in a two-country monetary union would create a segmented capital market and would
not only frustrate optimal capital allocation, but would also hamper the even transmission of the single
monetary policy. However, the effectiveness of a single monetary policy is another argument in favour of a
uniform FTT.

Finally, the recent Covid-19 pandemic also points towards a cooperative solution and might make it more
probable that an agreement will finally be reached in the near future. The FTT could even be used to help
repay the debt issued by the EU to finance the recovery from the Covid-19 crisis.

8 Conclusion

In this paper, we built a financial DSGE model to simulate the effects of a Financial Transaction Tax (FTT)
on the financial and real macroeconomic sides of the economy and analyse welfare in the general equilibrium.
In a two-country financial model like that of GK with endogenous noise traders and sticky prices, we highlight
some interesting stylised facts about financial markets and the financial and real macro nexus, noting the
international contagion, non-linearity, and abnormality of returns. In this way, our model is an interesting
part of the DSGE literature. The new features added in our model are interesting in that they let us introduce
nonlinear patterns into the financial markets and also reproduce some well-known stylised facts, for instance
that introducing entry costs leads to higher kurtosis than in a model with exogenous noise traders. In
addition, we show that the FTT is able to reduce the kurtosis of the main financial and real macroeconomic
variables.

For the first time, we simulated the effects of an FTT in a two-country framework and compared the
results of our model with the few examples from the previous literature (LRV, 2013 and Xu, 2010). The
introduction of non-linear features means the FTT effects are complex and depend upon the composition of
the financial market and the number of noise traders entering the market. When an FTT is introduced, we
reveal the existence of potential welfare-enhancing and stabilising effects that depend on the composition of
the market and the sign of the externalities. When the noise trading component is not too small and the
market is relatively illiquid, the distortionary effects of the FTT disappear and it becomes welfare-improving,
both for real activity and macroeconomic volatility. In this case, the FTT is able to improve market efficiency.
These non-linear effects might explain why some countries are in favour of the FTT project and why others
have doubts about it or are opposed to the Tobin tax. Indeed, the decision of one country is related to the
others, and countries might feel their hands are tied by other countries, which might hinder the European
FTT project.

In addition, our results outline that there are tax competition issues. In this context, a cooperative
solution with a common global tax rate might be the best solution. Our results have important policy
implications, since they demonstrate for the first time the tax competition issues in the FTT debate and the
superiority of a cooperative solution. Unilateral taxes, such as those applied by France and Italy, are not
optimal. This means that the countries of the European Union should continue their discussions to find a
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cooperative solution. The demonstration of how superior a cooperative solution is might be a way to help
them finally come to an agreement and introduce an FTT.
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A Robustness checks

A.1 Assumptions of the endogeneity of noise traders and sticky prices: how
these assumptions drive the volatility of the economy

We want to assess the role of two important assumptions about moments of the model, which are the in-
troduction of endogenous entry costs for noise traders, and price stickiness. Table (12) displays the means
and standard deviations of the four versions of our model. Introducing sticky prices impacts the volatility of
the real-sector variables significantly, as the standard deviations of the real-sector variables are between 10%
and 20% larger overall. In contrast, price stickiness does not impact the standard deviations of the financial
variables significantly. In addition, and not surprisingly, the long-term means of output and other real-sector
variables are slightly lower when prices are sticky.

While sticky prices have a significant impact on the real sector, the endogenous entry cost hypothesis is
undoubtedly more dominant, as the rise in standard deviations associated with the introduction of endogenous
entry costs, ceteris paribus, is particularly large. Endogenous entry costs also have a negative impact on the
long-run means for real-sector variables, as they introduce a lot more uncertainty.

Exogenous Exogenous Endogenous Endogenous
+ + + +

Flexible prices Sticky prices Flexible prices Sticky prices
Variables mean/standard deviations
Y 0.899527 0.000119 0.899502 0.000136 0.876250 0.003036 0.876233 0.003484
C 0.593430 0.000038 0.593416 0.000045 0.580135 0.000955 0.580127 0.001136
I 0.156097 0.000107 0.156086 0.000125 0.146115 0.002752 0.146106 0.003217
SN 1.000980 0.043574 1.000980 0.043573 0.934113 1.141003 0.934115 1.140641
SI 0.999432 0.010926 0.999432 0.010926 1.027236 0.284021 1.027235 0.283908
SF,N 1.001673 0.043191 1.001673 0.043191 0.938821 1.114071 0.938821 1.113722
SF,I 0.999432 0.010926 0.999432 0.010926 1.027236 0.284021 1.027235 0.283908
nt 0.300000 0.000000 0.300000 0.000000 0.317303 0.171477 0.317303 0.171402

Note: Four versions of the model are reported here: ”Exogenous” and ”Endogenous” mean the assumption

about the exogeneity and endogeneity of the number of noise traders and of the entry cost.

Table 12: Exogeneity or endogeneity, and flexible or sticky prices

A.2 Flexible versus sticky prices

Table (13) displays the percentage variations of the standard deviations in a flexible-price version of the
model. As shown in Table (3), introducing price stickiness increases the volatility of the real-sector variables
significantly. However, comparison of Tables (5) and (14) indicates that the effects of the FTT on the standard
deviations are pretty similar with flexible or sticky prices for n = 0.1 and n = 0.3. The effects of an FTT are
reduced in a flexible-prices model where there are large numbers of noise traders (here n = 0.8). Abroad, the
degree of price stickiness alters the volatility of the economy, and the effects of the FTT are robust to this
assumption.

A.3 Second or third order approximation

We need to check whether our results are sensitive to the order of approximation of the model. For this
purpose, we replicated our simulations with a second-order approximation of the model. Table (14) reports
the results at the second order. Three main observations can be made from comparison with the baseline
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∆ standard deviations
Variable n = 0.1 n = 0.3 n = 0.8
Y 0.0652% -0.0340% -0.1453%
C 0.0652% -0.0341% -0.1454%
I 6.52% -3.40% -14.52%
SN 5.52% -5.37% -15.44%
SI 5.34% -5.88% -18.26%
SF.N 5.52% -5.37% -15.42%
SF.I 5.40% -5.76% -18.08%
nt -3.88% -9.41% -15.65%

Table 13: Impact of the initial share of noise traders on the effects of the FTT with flexible prices

results in Table (5). Firstly, our main result holds, that introducing an FTT increases volatility when the
proportion of noise traders is small (n = n∗ = 0.1). With n = n∗ = 0.3, an FTT reduces the standard
deviations of the real and financial variables significantly and the effects are larger when the proportion of
noise traders is larger. Secondly, the effects of an FTT are significantly larger with a third-order approximation
of the model instead of a second-order approximation. The amplitude of the results seems to be very sensitive
to the order of approximation of the model and ultimately to the degree of non-linearity of the model.

∆ standard deviations
Variable n = 0.1 n = 0.3 n = 0.8
Y 3.29 % -0.39% -6.91%
C 3.51 % -0.43% -8.21%
I 3.22% -0.39% -6.67%
SN 2.32% -2.23% -6.16%
SI 2.22% -2.67% -9.18%
SF.N 2.31% -2.21% -6.13%
SF.I 2.25% -2.58% -9.02%
nt -6.54% -6.54% -6.54%

Table 14: Impact of the initial share of noise traders on the effects of an FTT with a second order approxi-
mation of the model

A.4 Simulations with all the exogenous disturbances

As mentioned previously, the simulations throughout this article were based on expectation shocks for do-
mestic and foreign noise traders, with a 1% standard deviation. We wondered whether the effects of the FTT
are sensitive to the nature of exogenous disturbances. Consequently, we also ran simulations with a larger set
of exogenous shocks, using TFP and government expenditure shocks, shocks to the quality of capital, shocks
to the exchange rate and the nominal interest rate, and the expectation shocks used earlier. All the shocks
were introduced with a 1% standard error. Table (15) reports the variations in the standard deviations of
the variables with and without the FTT.

The results can be summarised as follows. First, the effects of an FTT on the real-sector variables are
only significant for n = n∗ = 0.8. With the full set of exogenous disturbances, the macroeconomic variables
are also subject to other sources of fluctuation occurring as demand and supply shocks. Volatility in the
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∆ standard deviations
Variable n = 0.1 n = 0.3 n = 0.8
Y -0.08% 0.03% -3.9%
C -0.05% 0.03% 0.28%
I -0.05% -0.11% -9.74%
SN 5.48% -5.37% -15.46%
SI 1.14% -5.29% -18.28%
SF.N 5.43% -5.34% -15.42%
SF.I 1.15% -5.22% -18.08%
nt -3.86% -9.43% -15.69%

Table 15: Results for the symmetric case with all exogenous disturbances used for simulations

financial markets explains the fluctuations in the real sector less in this case.

Second, effects on standard deviations of financial variables are close to baseline simulations, since expec-
tation shocks remain the main source of fluctuations for financial variables, even with the introduction of the
other exogenous disturbances.

B Impulse response functions of variables following a positive shock
on expectations

To illustrate how a change in the expectations of noise traders affects our economy, Figure (8) displays the
impulse response functions of the main real and financial variables following a contemporaneous 1% shock
to the expectations of domestic and foreign noise traders. Expectation shocks are introduced as pure white
noise, which explains the very temporary deviation from the steady state of the financial variables, while
price stickiness mainly explains the more gradual reaction of the real variables.

Following a rise in the expected risky returns for noise traders, the investment of noise traders increases
in both the domestic and foreign countries. In the absence of asymmetries between the two countries, the
response of the two countries is identical, and the rise in noise trader investment is equally distributed across
the domestic and the foreign markets. Consequently, domestic and foreign share prices rise, so that trade by
rational traders drops in both countries. We also observe, with respect to the definition of the endogenous
entry cost for noise traders in the financial markets, a drop in the proportion of noise traders. The response
of the real sector is positive. A rise in investment and accumulated capital means that output, consumption,
employment and real wages go up.
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Figure 8: Response of variables following a 1% rise in domestic and foreign noise traders’ expectations
(n = n∗ = 0.3, τFTT = τFTT∗ = 0
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