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Abstract 

We use the Jeanne / Rose (2002) noise trader framework in foreign exchange markets 
to introduce a tax on international capital flows. As such a tax exerts two effects in 
opposite directions, we derive the capital control level that minimizes the risk premium 
and show the conditions under which a zero capital control level is optimal. 

Zusammenfassung 

In diesem Beitrag wird das von Jeanne/Rose (2002) entwickelte Noise-Trader-Mo
dell einer offenen Volkswirtschaft um eine Tobin Tax auf Devisenmarkttransaktionen 
erweitert. Die Einführung einer solchen Steuer beeinflusst die Risikoprämie über zwei 
verschiedene Kanäle. Da diese Kanäle gegenläufig auf die Höhe der Risikoprämie wir
ken, zeigt der Beitrag die Determinanten der optimalen Höhe der Risikoprämie. An
hand der Optimalitätsbedingung kann auch abgeleitet werden, unter welchen Bedingun
gen besser auf die Einführung einer solchen Steuer verzichtet werden sollte. 

JEL-Classification: F32, F41 

1. Introduction 

Following the breakdown of the Bretton Woods System in 1973, nominal 
exchange rate volatility increased dramatically leading to significantly higher 
variability of the real exchange rate compared with the previous three dec
ades. As a tool to regain exchange rate stability, Tobin (1974) suggested in his 
Janeway Lectures at Princeton a uniform international tax on all spot transac
tions in the foreign exchange market. Such a tax should work as sand in the 

* We would like to thank the participants of the 3. Passauer Workshop "Internatio
nale Wirtschaftsbeziehungen" (PWIW), Universität Passau for the discussion of an ear
lier version of this paper. We also would like to thank an anonymous referee for his 
helpful comments, but we remain responsible for any errors. 
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gears of international financial markets and thereby reduce the short-term 
focus of certain myopic speculators. However, the idea was rejected by many 
economists and politicians from the beginning. Twenty years later, Tobin 
(1996) evaluated the success of his idea as follows: "Infact, one might say it 
sank like a rock. The community of professional economists simply ignored it. 
The interest that occasionally arose came from journalists and financial pun
dits. lt was usually triggered by currency crises and died out when the crisis 
passed from the headlines. " 

Several episodes of turbulence in world financial markets in recent years 
have reanimated the interest in capital controls as a means to stabilize the 
foreign exchange system of a country. 1 Among such controls, the Tobin tax 
still represents the most prominent form.2 lt is also very popular with a 
number of NGOs which see the Tobin tax as an instrument in their fight 
against globalization. One NGO, the ATTAC group, was even able to create 
such high political pressure that the Tobin tax was put on the agenda of 
several European govemments. For example, the French parliament already 
enacted a Tobin tax in 2001, but its implementation was made dependent all 
other member states of the European Union adopting such a tax too (Spahn, 
2002, 2). In a study commissioned by the German Federal Ministry for 
Economic Cooperation and Development, Spahn (2002) examined the feasi
bility of a tax on foreign exchange transactions. He concludes that such a 
transaction tax should be implemented if it is jointly adopted by all member 
states of the EU in cooperation with Switzerland. 3 Belgium put the Tobin 
tax on the agenda of the ECOFIN meeting in September 2001, where it was 
at least discussed among govemments although no specific decision on it 
was taken.4 

Empirical findings of several surveys conducted among foreign exchange 
traders (e.g., Allen/Taylor, 1990, and Menkhoff, 1997) examine the relative 
importance that traders attach to chartist or technical analyses5 versus funda
mental analyses over different forecasting horizons. 6 The outcome of these 

1 See Blecker (1999), Kochhar et al. (1999), Liu (2000), Edison/Reinhart (2000), as 
well as Kaplan/Rodrik (2001). 

2 Even in academia, the Tobin tax has re-emerged as new contributions show. See for 
example Menkhoff/Michaelis (1995), Eichengreen/Tobin/Wyplosz (1995), Nadal De 
Simone (1997), Jeanne (1996), Davidson (1998), Bird/Ramkishen (1999), Palley 
(1999), De Angelis (1999/2000), Edwards (2002), Mende/Menkhoff (2003), Westerh
off (2003), Reitz / Slopek (2003). 

3 See Frenkel/Langhammer (2002) and Pendel/ Stadtmann (2003) for a critical ana
lysis of the Spahn study. 

4 Due to the terror attacks of September 11, 2001, the agenda was changed and the 
Tobin tax was only discussed briefly. 

s Neely (1997) uses the label 'technical trading' for both chartism and mechanical 
trading rules. 
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studies is that many foreign exchange traders rely on chart analyses or techni
cal instruments when forming their expectations for short horizons. By con
trast, they rely more on macroeconomic fundamentals when forming their ex
pectations for longer horizons. 

On the basis of the findings of these survey studies, we argue in this paper 
that the noise-trader framework is a sensible approach to analyze the effects of 
introducing a Tobin tax. To this end, we first review the contributions to the 
acadernic literature that deal with heterogeneous agents and a Tobin tax. 

Frankel (1996, pp. 71- 72) integrates heterogeneous traders into a simple 
static monetary model. In this framework, some market participants (referred 
to as investors) reduce and some other market participants (referred to as spec
ulators) increase exchange rate volatility. Although Frankel does not explicitly 
introduce a Tobin tax into the model, he finds that measures like a transaction 
tax reduce the variability of the exchange rate. 

De Grauwe/Dewachter/Embrechts (1993) use non-linear relationships to 
construct chaotic models of foreign exchange markets. In these models, the 
exchange rate process is driven by several groups of FX traders which use 
different forecasting techniques (e.g., fundamental versus technical analysis). 
Westerhoff (2003) uses this framework and develops a model of heteroge
neous interacting agents. The decision of the forecasting model applied by a 
trader depends on profit considerations as well as the communication between 
agents. Levying a Tobin tax leads to a crowding out of speculators and stabi
lizes the dynarnics. However, as a negative side effect, rnisalignments can still 
occur when tax rates are too high. 

Buch/Heinrich/Pierdzioch (1999) use a Dombusch-style framework and 
assume that the relative importance of technical traders (or chartists) in the 
foreign exchange market depends on the magnitude of the Tobin tax. In this 
context, the chartists are the "bad guys" because their trading destabilizes the 
exchange rate. The "good guys" are the rational agents who know the equili
brium exchange rate and are aware of destabilizing trading behavior of the 
chartists. This group of traders stabilize the exchange rate. 

Frenkel et al. (2002) extend the work of Buch/Heinrich/Pierdzioch (1999) 
by introducing a capital stock into their framework. In this setting the imple
mentation of a transaction tax may reduce growth. As foreign investors who 
have to pay the tax will demand an appropriate compensation, the domestic 
interest rate increases. This reduces real capital formation and output. The 
authors also demonstrate that a Tobin tax can reduce exchange rate volatility 
triggered by monetary shocks but it initially even increases volatility. 

6 See also the work of Taylor/ Allen (1992) and Frankel/Froot (1988, 1990). For 
recent empirical evidence, see Menkhoff (1998, 2001), Cheung/Wong (2000), and 
Cheung/Chinn (2001). 
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Kolck/Rübesamen (2000) assume that the exchange rate path is influenced 
by the arrival of news about fundamentals. Market participants react to such 
news and change their exchange rate expectations. They assume that the news 
process consists of a common component </>1 that is equal for all traders and a 
trader specific 'disagreement' component '11;1• The change of the spot ex
change rate (s1) is equal to 

(1) 

with 

(2) 
- 1 n 

wt =-Lwit, 
n i=I 

where n is the number of traders in the foreign exchange market. They point 
out that a Tobin tax does not influence the occurrence of new information but 
it reduces the speculative activity of the trader due to higher transaction costs. 
Traders act on the same news with a lower expected exchange rate change. 
They model this effect by introducing a factor T into equation (1) that reduces 
the change in the spot rate. Tue variable T indirectly represents the Tobin tax. 
The higher the tax rate ( T) is, the lower is the change in the exchange rate due 
to the occurrence of new information. 

(3) ßs1 = T(rp1 + '1!1) with O < T < 1 . 

The variance of the expected exchange rate is equal to 

(4) 

where � ( oi) is the variance of 1> ( w). Since 0 < T < 1, the expected ex -
change rate volatility is reduced by the Tobin tax. Nevertheless, this finding 
cannot be regarded as the end of the dispute. As Kolck/Rübesamen (2000) 
point out, their model neglects the influence of the Tobin tax on the overall 
number of foreign exchange traders. If the number of foreign exchange traders 
( n) is reduced by the introduction of the Tobin tax this factor has to be consid
ered in equation (4) which counteracts the primary effect on the variance of 
the exchange rate. This is the starting point of our analysis. 

The remainder of the paper is organized as follows. The second section 
explains the structure of the model. The third section analyzes the effects on 
the risk premium and the interest rate induced by capital controls that can be 
modelled as a tax on international capital flows. The fourth section points to 
some indirect empirical evidence of capital control effects on the risk pre
mium. The fifth section presents the summary and main conclusions. 
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2. The Model 

Westart from the model of Jeanne/Rose (2002) which combines a standard 
microeconomic noise trader approach with a macroeconomic monetary ap
proach. While Jeanne/Rose also derive the multiple equilibrium characteristic 
with an extended model structure, we focus on the basic structure with exo
genous entry. This model structure is sufficient to derive the main conclusions 
of our paper.7 We extend their approach by taking into account price controls 
on foreign exchange transactions. The monetary macroeconomic framework 
consists of an equilibrium condition for the domestic (5) and the foreign (6) 
money market as well as the purchasing power parity (PPP) condition (7): 

(5) 

(6) 

(7) St = Pt - p; + Et . 

The variables m, p, ß, r, and s denote the money supply, the price level, the 
semi-interest elasticity of money demand, the interest rate, and the spot ex
change rate expressed as the price of the foreign currency in domestic cur
rency units, respectively. Foreign variables are indicated by an asterisk and are 
assumed to be constant so that their time index is dropped in the following 
analysis. All variables except for the interest rate are in logarithms. Income is 
normalized to unity so that its log value drops out of the money demand func
tion. The exchange rate is equal to the ratio of domestic and foreign price 
levels plus an i.i.d. normal shock (E). Combining (5), (6), and (7) yields the 
standard exchange rate equation of the monetary approach: 

(8) St = (mt - m*) + ß(rt - r*) + Et . 

Following Jeanne/Rose (2002), we consider two different groups of tra
ders in the foreign exchange market. One group consists of informed inves
tors who have rational expectations. The other group consists of noise traders 
who misperceive the first moment of the retum on domestic interest-bearing 
assets like, for example, bonds. The latter hypothesis is a standard assump
tion in the noise trader literature and was introduced by DeLong et al. 
(1990). To derive the behavior of the two groups of traders, the framework 
of an overlapping generations model is used. All traders take into account 

1 Given the multiple equilibrium characteristics of their extended version, Jeanne / 
Rose (2002) derive the conclusion that fixed exchange rates are preferable. Our paper 
does not focus on the optimality question of a specific exchange rate system. lt rather 
discusses the effects of a capital control in a flexible exchange rate system. 
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two periods. In the first period, investors allocate their wealth between do
mestic and foreign bonds. In the second period, investors convert all of their 
foreign bonds into domestic currency and consume their wealth. Both types 
of investors are endowed with the same initial wealth in domestic currency 
and have the same utility function. An investor (j) maximizes the following 
CARA utility function with respect to the amount (IYi) invested in the domes
tic bonds market: 

(9) . ·( 1 ) max U{ = E{ - -,-. . 
ll, eaWt+1 

Here, w1+ i and a denote the wealth of investor j in period t + I and the 
coefficient of absolute risk aversion, respectively. Wealth in period t + I is 
equal to: 

(10) W!+i = (1 + r*)Wr + �Pt+1 

The first term on the right hand side of equation (10) is the product of initial 
wealth and the foreign interest rate factor, while the second term is the product 
of the amount b1 invested in domestic bonds and their (ex-post) excess return 
(Pi+1) which can also be interpreted as the risk premium. The latter is defined 
as 

(11) Pt+l = r1 - r* - (s1+1 - sr) . 

All informed investors are homogeneous and have rational expectations so 
that we can write for the market's expected value and variance of excess re
turn: 

(12) 

(13) 

By contrast, noise traders have imperfect knowledge. Although they per
ceive the second moment of returns correctly, they misperceive the first mo
ment: 

(14) 

The noise element (v1) in the model is a stochastic i.i.d. normal shock com
mon across all noise traders. The variable p denotes the unconditional mean of 
the excess return which can be interpreted as the average risk premium. The 
new element we introduce into the model is the yield equivalent (c) of a capi-
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tal control on foreign exchange transactions with c 2'. 0. 8 The control could 
take the form of, for example, a Tobin tax, a rninimum reserve requirement, or 
a tax on the return of the investment associated with capital inflows. The mod
eling of the capital control indicates that it does not cover all forms of capital 
flows. Particularly, we do not take into account outright prohibitions of certain 
international capital flows and quantity restrictions. We assume that a higher 
capital control reduces the noise traders expected returns. 

We also assume that the size of the noise traders' misperception is propor
tional to the true unconditional exchange rate variance: 

(15) Var(v) = .War(s) with ,\ > 0 . 

The average risk premium is equal to the average interest rate differential 

(16) p = r - r* . 

Together with equation (8), this implies that the average exchange rate is 
equal to the average money supply differential adjusted for the average risk 
premium: 

(17) s=m-m* +ßp. 

As can be shown, maxirnizing (9) with respect to Wi is equal to maximizing 
the following mean variance objective function 

(18) 

Maxirnization yields the following bond demand of an individual trader: 

(19) 

Taking into consideration equations (12), (13), and (19), the utility maxi
mizing demand of a rational investor for domestic bonds is given by 
E1 (p1+1)/[aVar1 (p1+1)], while the demand of a noise trader can be derived 
from equations (14) and (19) as (1 - c)(p + v1)/[aVar1 (p1+i)J . With B, N, 

s One may argue that the specification of equation (14) requires the govemment to 
be able to exactly identify the two groups of traders. However, this is not necessary 
and, in reality, cannot be expected anyway. What has to be assumed is that the capital 
control affects noise traders more than rational investors. For example, the main idea of 
the Tobin tax is to implement a uniform tax which applies to all FX transactions but is 
intended to hit particularly the profitability of transactions with a shorter time horizon 
of the underlying investment. Therefore, the asymmetric modeling of the two groups 
under consideration is a simple way of modeling the intention of such capital controls. 
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and n denoting the stock of bonds, the number of rational agents and noise 
traders, respectively, equilibrium in the domestic bonds market is given by 

(20) B = N_E_ i_(P_i _+ 1_) _+_n_ (_I_-_c_) _(p_ +_v_1) 
aVar(s) 

Taking the expectations of (20) at time t - l leads to 

(21) 8
_Np+n(I-c) p 
- aVar(s) · 

This yields the average risk premium (p) as 

(22) aß 
p = ( ) Var(s) . 

N+nl-c 

The average risk premium depends positively on the risk aversion para
meter, the supply of domestic bonds, and the variance of the exchange rate. 
For a given value of exchange rate variance, the average risk premium is high
er in the presence of the capital control because the control leads to a lower 
response of noise traders to noise-trader specific shocks. In this case, the re
maining group of rational agents needs an incentive to invest a higher share of 
their wealth in domestic bonds. This, in turn, requires an increase in the risk 
premium reflecting the reduction in the risk-bearing capacity of the market. 

The deviation of the exchange rate at time t from its mean value can be 
derived as 

(23) 

This deviation depends on the money supply shock, the PPP shock (E1), and 
the size of the noise-trader specific shock (v1). The distortion effect of the 
noise-trader specific shock on the exchange rate is the greater, the larger the 
number of noise traders is. According to equation (14), a positive shock in
creases the expected excess retum of the noise trader group and leads to high
er demand for domestic bonds. As a consequence, the domestic currency ap
preciates. 

Taking into account Var(v) = >.Var(s), the variance of the exchange rate 
can be derived from equation (23) as 

(24) ( 
Var(m + E) 

Var s) = (1 + ß) 2- [ßN(l - c ) ]2..\ 

The lower the variability of the money supply shock and the PPP shock are, 
the smaller is the variance of the exchange rate. Exchange rate volatility also 
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declines, when a capital control is implemented. Given that the capital control 
increases the average risk premium directly through its effect shown in equa
tion (22) and that it decreases it indirectly through the effect on the exchange 
rate variance as shown in equation (24), it exerts two effects in opposite direc
tion. Thus, a capital control can increase or decrease the risk premium. This 
raises the question about the level of capital controls that minimizes the risk 
premium. We turn to this question in the next section. 

3. The Optimal Capital Control 

In order to derive the value of c that minimizes the risk premium, we com
bine equations (24) and (22). We define � = (1 - c) and get: 

(25) 

Computing the derivative of p with respect to �, we get for the decisive part 
of the first derivative: 

(26) 

Dividing by -3>..ß2n3 /N2 yields the condition 

(27) 

Solving (27) for � leads to: 

(28) IN (= ---± 3 n  
N2>..(J2 + 3(1 + ß)2N2 

9>..ß2n2 

Since � = (1 - c) 2: 0, we only have to consider the positive root. The first
order condition for the minimum of the risk premium leads to the unique solu
tion for the optimal capital control c 

(29) c= l-

(30) 
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Equation (30) shows that the optimal control level ranges between zero and 
one. Several parameters affect c. For example, the smaller the group of noise 
traders is, the smaller is the distortion due to these traders' misperception of 
asset returns and the smaller is the capital control that limits the noise trading 
activity to an optimal level. Although it may be challenging in practice to 
determine the number of noise traders relative to the number of rational tra
ders, some indication for this ratio may be derived from surveys on how inten
sively technical trading methods relative to fundamental analysis are used in 
foreign exchange markets. Likewise, the interest elasticity of money demand 
(ß) can be derived from empirical analyses of money demand functions. 

There is an additional interesting implication of equation (30): If the expres
sion on the right-hand side of this equation generates a negative value, the 
optimal control is zero meaning that even at low levels of c, the beneficial 
effects cannot outweigh the negative effects. 

4. Some lndirect Empirical Evidence 

Since the two effects of a capital control on the risk premium that are high
lighted in this paper work in opposite direction, it is ambiguous whether the 
Tobin tax increases or decreases the risk premium and the interest rate. Hence, 
this question ultimately becomes an empirical one. However, it is not easy to 
find an answer to this question because a Tobin tax has never been implemen
ted. Nevertheless, some indirect evidence on the empirical question of the 
Tobin tax effects can be derived from existing studies of capital controls. 

Empirical studies on the effects of capital controls either focus on indivi
dual country cases or on cross sections of country groups. Regarding the ex
perience of individual countries, two of the most intensely studied cases are 
the ones of Malaysia and Chile. For example, Kaplan/ Rodrick (2001) provide 
an extensive overview of the Malaysian capital controls and exchange rate 
restrictions. lt is still disputed whether or not such controls helped Malaysia to 
recover from the aftermath of the Asian crisis faster than other countries in the 
region (see also Kochhar et al., 1999, Liu, 2000, Edison/Reinhart, 2000, John
son/Mitton, 2003, Doraisami, 2004). Kaplan/Rodrik (2001) find that Malay
sia recovered faster from the crisis. Nevertheless, the authors do not rule out 
that the implementation of capital controls could have had some adverse ef
fects on investment in the long run, especially if considering that foreign di
rect investment played an important role in Malaysia's successful economic 
development before the Asian crisis. They stress that the controls are too re
cent to ascertain with any degree of certainty their long-term consequences. 

Valdes-Prieto/Soto (1998) investigate the Chilean unremunerated reserve 
requirement (URR), a selective control in June 1991. Their estimates show 
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that the main effect was a substitution of exempted capital flows for short 
term flows. Hence, the Chilean URR did not discourage total net short-term 
credit inflows to the private sector. This implies that this control failed to con
tribute to monetary autonomy. 9 Laurens / Cardoso ( 1998) also examine the 
case of Chile and find that the interest rate differential between Chile and the 
U.S. increased due to higher interest rates in Chile after the introduction of the 
capital controls. 

Nadal-De Simone/ Sorsa (1999) critically review different studies evaluat
ing the Chilean experience. They summarize the main findings of the studies 
and relate it to the multi-dimensional objectives of these capital controls. 
They conclude that there is some evidence that 
• the URR was successful in increasing domestic interest rates; 
• there is relatively weaker evidence that the URR altered the composition of 

capital inflows in favor of medium- and long-term capital inflows; 
• there is mixed and weak evidence that the URR reduced the magnitude of 

capital inflows; and 
• there is no evidence that the URR affected the real exchange rate. 

However, the authors also point out that the studies mentioned above have 
some methodological problems with respect to measuring the different forms 
of capital flows as well as econometrical problems due to the omission of 
important control variables such as fiscal policy. Hence, they conclude that it 
seems premature to point at the Chilean experience as supportive of the effec
tiveness of capital controls.10 

Ambiguous results are also presented in multi-country studies.1 1  Gruben/ 
McLeod (1998) find in their study of Asian and Latin American countries that 

9 When a govemment implements a capital control, financial agents will always try 
to circumvent the controls to evade taxation. Gros (1987) analyzes these mechanisms in 
a theoretical model and finds that capital controls can only provide temporarily autono
my for the national monetary policy. This theoretical hypothesis is in line with the 
finding of De Gregorio / Valdes / Edwards (2000) for the Chilean case which demon
strate that it is 'difficult to pin down long-run effects of the URR'. 

10 Forbes (2003) analyzes whether firm size played a role in how the Chilean capital 
controls affected the financial constraints of publicly traded companies. The results 
show that smaller traded firms in Chile experienced significant financial constraints 
and these constraints decreased as firm size increased. 

11 For example, Eichengreen (2001, 341) points out with respect to the effects of 
capital account liberalization: "Capital account liberalization [. . .  ] remains one of the 
most controversial and least understood policies of our day. One reason is that different 
theoretical perspectives have very different implications for the desirability of liberal
izing capital flows. Another is that empirical analysis has failed to yield conclusive 
results." See also Eichengreen / Leblang (2002) for a recent survey on the literature on 
the effects of capital account liberalization. 
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capital controls generally influence growth negatively. Hence, they conclude 
that "if a govemment decides to use capital controls to reduce volatility . . .  the 
price is some growth. " Thus, the empirical evidence, while also not comple
tely unambiguous, seems to imply a risk premium-increasing effect of capital 
controls. 12 Forbes (2004) argues in a recent paper that it is very hard to find 
clear cut effects of the aggregate impact of capital controls. However, she 
points out that detailed microeconomic studies are able to detect significant 
distortions generated by capital controls. 

Thus, the existing empirical evidence, points neither to a risk premium-in
creasing effect of capital controls nor to a risk-premium decreasing effect. 
However, there seems to be one finding common in all studies: The effects are 
not stable over time; the reason for this could be that financial agents adjust 
their behavior to the restrictions imposed by policymakers. 

5. Summary and Conclusions 

This paper combines a monetary macroeconomic model and a microeco
nomic noise trader model in order to study the effect of capital controls on the 
risk premium. While Buch et al. (1999) as well as Frenkel et al. (2002) postu
late that the risk premium increases with the implementation of a Tobin tax, 
Kolck / Rübesamen (2000) show that this kind of tax is able to reduce ex
change rate variability, leading to a decrease of the risk premium. We are able 
to identify two effects which work in opposite directions: On the one band, a 
capital control lowers the variability of the exchange rate and reduces the risk 
premium as well as the interest rate of a small open economy. This effect 
seems to be the positive effect of the tax, because it amplifies the growth 
potential of the economy under consideration. On the other band, a capital 
control reduces the number of noise traders and thereby the risk-bearing capa
city of the market. As a consequence, the group of rational investors as well as 
the remaining noise traders have to hold a larger share of risky assets. As their 
risk exposure increases, they demand a higher risk premium which leads to an 
increase in the interest rate and therefore, lowers the growth potential of the 
economy. 

We also derive the level of capital controls that minimizes the risk pre
mium. This optimal tax rate varies with the size of the noise trader group: The 
more noise traders there are in the market, the higher is the optimal tax rate, 

12 lt may also be interesting to evaluate the effects of higher exchange rate stability 
on trade. For example Belke / Gros (2003) show that a higher exchange rate stability 
promotes trade for the Latin American countries of the Southern Cone. This is in line 
with a finding of an earlier paper of Belke / Gros (2002), where the effect of a higher 
euro/ dollar stability on trade flows is analyzed. Although economically relatively 
small Belke/ Gros (2002) regard the effect as non-negligible. 
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because in this case, the dampening effect of exchange rate volatility more 
than offsets the effect of a reduction in the risk bearing capacity of the market. 

The policy implication of our analysis is that policy makers should be 
aware of the risk premium effects of capital controls and the existing uncer
tainties of determining the direction in which a control could affect it. As our 
analysis shows, only under specific conditions a detrimental effect of capital 
controls on the risk premium can be excluded. 
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