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Abstract

We show that carefully designed central bank interventions may have a similar (stabilizing)
effect on foreign exchange dynamics as transaction taxes. Transaction taxes seek to curb
speculative activity. If speculators consist of chartists and fundamentalists — as indicated by
many empirical studies — central banks may seek to replicate the impact of transaction taxes
by countering the orders of these traders. This would simultaneously require trading against
the current exchange rate trend and, surprisingly, slowing down the convergence of the

exchange rate towards its fundamental value.
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1 Introduction

Empirical evidence reveals that professional market participants apply both technical and
fundamental analysis to determine their orders (Allen and Taylor 1990, Taylor and Allen
1992, Lui and Mole 1998). While technical trading rules aim at exploiting persistent price
trends, fundamental analysis assumes that prices will converge toward their fundamental
values. Theoretical evidence points out that the interplay between chartists and
fundamentalists may stimulate exchange rate fluctuations. For instance, models by Day and
Huang (1990), Brock and Hommes (1998), Lux and Marchesi (2000), Rosser, Ahmed, and
Hartmann (2003), de Grauwe and Grimaldi (2006) or Chiarella, Dieci and He (2006) are able
to mimic some important stylized facts of financial markets (such as fat tails or volatility
clustering). This literature is in line with the view that financial markets are excessively
volatile and may display severe bubbles and crashes.

Already Keynes (1936), and later also Tobin (1978), suggested to impose transaction
taxes in order to placate financial market dynamics. While there is some new theoretical
reasoning that transaction taxes may indeed stabilize financial markets (Westerhoff 2004,
Westerhoff and Dieci 2006), Garber and Taylor (1995) argue that it is more or less impossible
to impose a Tobin tax in practice. Besides several technical considerations, there is also the
fear that market liquidity may sharply decline. A general survey of this topic is provided by
Haq, Kaul, and Grunberg (1996).

The goal of this paper is to explore whether the effect of transaction taxes may be
replicated by carefully designed central bank interventions. Inspired by the empirical and
theoretical literature mentioned above, we develop a simple model with chartists and
fundamentalists in which the exchange rate evolves according to a second-order linear
difference equation. For some parameter combinations, the model produces a cyclical

behavior of the exchange rate with decreasing amplitude. As previously shown by Westerhoff



(2004), transaction taxes may have a stabilizing impact on the dynamics even if the trading
activity of both stabilizing fundamentalists and destabilizing chartists declines. The
intervention behavior of central banks is discussed in-depth by Neely (2001) and Sarno and
Taylor (2001). Central banks typically intervene in the direction of the fundamental value or
counter the current exchange rate trend.! In doing so, they reinforce the activity of
fundamentalists or weaken the impact of chartists. Although it may appear odd at first sight,
we show that replicating the effect of transaction taxes requires offsetting the orders of both
fundamentalists and chartists. With the central bank as an additional player, market liquidity
may even increase.

We continue as follows. In section 2, we present a simple linear exchange rate model
with chartists and fundamentalists to study first the working of transaction taxes. In section 3,
the same model is used to investigate the consequences of some central bank intervention

strategies. The last section offers some conclusions.

2 A simple exchange rate model with transaction taxes
The exchange rate is determined on an order-driven market according to a log-linear price

adjustment function. The log exchange rate P in period t+1 is given as

C F
P1=P+a(D; +D/"), (1)
where a is a positive price adjustment parameter. The orders of chartists and fundamentalists

are denoted by D and D", respectively. According to (1), excess buying drives the exchange

rate up and excess selling drives it down.

" Taylor (2004), using actual intervention data, shows that central bank interventions may have a stabilizing

effect on the foreign exchange market when it is dominated by noise traders.



Fundamental analysis predicts that the exchange rate will return towards its fundamental
value. Fundamental trading rules therefore suggests buying (selling) when the exchange rate
is below (above) its fundamental value. Let F be the log of the fundamental value. Then the
orders of the fundamentalists may be formalized as

b
pf = (F-P). )
1+tax

The first term of the right-hand side of (2) captures the aggressiveness of fundamental traders.
b stands for a positive reaction coefficient and fax>0 is the imposed transaction tax.
Obviously, fundamentalists trade less forcefully when the tax rate increases.

Technical analysis seeks to derive trading signals out of past price movements. Technical
traders typically submit buying (selling) orders when the exchange rate increases (decreases).
Their orders may be expressed as

C C
Dy = P-P_)). 3
¢ l+mx(; i-1) 3)

The aggressiveness of technical traders depends on the reaction coefficient ¢ >0 and on the
imposed transaction tax. The larger the levy, the weaker the influence of the chartists.
Without loss of generality, we can set @ =1. Combining (1)-(3) yields the law of

motion of the exchange rate

Pt+1+( b« —leﬁLPH— b F, 4)

I+tax 1+tax 1 +tax " 1+tax

which is a second-order linear difference equation.
Remember that the fixed point of a second-order linear difference equation
S +aS; +arS,_1 =4 1is given as S; =A/(1+a; +a,). The fixed point is stable if the

conditions 1+a;+ay >0, 1-a;+ay >0, and 1-a, >0 hold. Cycles are observed for



4a, >a12. In the case of dampened oscillations, a decrease of a, always yields a lower
amplitude (Baumol 1961).

The following results are derived in Westerhoff (2004). The fixed point of the model,
given as F, =F, is independent of transaction taxes. The fixed point is stable if
b/(1+tax) >0, b<2+2tax+2c, and c<l+tax. Hence, transaction taxes enlarge the
parameter space in which the trajectory of the exchange rate does not explode. Since

a, =c/(1+tax), imposing a transaction tax decreases the amplitude of cycles. These occur

for ¢+ (1+tax)—24/c(l1+tax) <b <c+(1+tax)+2./c(1+tax) . Overall, one may conclude that

transaction taxes have some potential in stabilizing exchange rate fluctuations.

3 The model with central bank interventions

Similar as before, the exchange rate adjusts with respect to the excess demand
F B
P =B +a(Df +D) +D7). (5)

The order of fundamental and technical traders are now given as

DF =b(F-P) (6)
and
Df =c(P, - P_y), (7)

respectively. The central bank seeks to counter these orders (so that the excess demand

decreases). Their interventions are thus determined by
B bd ce
Dpf =———F-F)-—— (K -F_). ®)
1+d l+e

Obviously, the first term on the right-hand side of (8) reduces the demand of the

fundamentalists while the second term reduces the demand of the chartists. The parameters d



and e are both positive.

Setting again a =1, the law of motion of the exchange rate becomes

b c c b
P4+|————-1\P+—P_=—-F, 9
i+l (1+d l+e j ! 1+e i1 1+d ©)

which still is a second-order linear difference equation.

It is straightforward to show that the fixed point P =F is stable if b/(1+d)>0,
b<2+2d+2c(1+d)/(1+e), and c <1+e. What are the results? First, for d = e = tax, the

impact of central bank interventions is equal to the impact of transaction taxes. Second, as

long as O<e<d(l+c)/(c—d), central bank interventions increase the parameter space

which guarantees stable exchange rate fluctuations. Third, the amplitude of the dynamics is
independent of the parameter d. Note finally that for d <0 (which would imply amplifying
the orders of the fundamentalists), the parameter space which yields stable dynamics
decreases.

Since these results may appear somewhat surprising, let us try to clarify what is going on.
Suppose that the exchange rate is above its fundamental value and increases further. In such a
situation, chartists are buying and fundamentalists are selling. Using the intervention strategy
(8), the central bank receives two contradictory signals so that their intervention volume
remains relatively flat. At some time, however, the exchange rate returns towards its
fundamental value. Then both chartists and fundamentalists are selling. Without any
interventions (and also for d <0), the exchange rate would pick up momentum and drop
below the fundamental value. But when the central bank counters the selling orders of both

types of traders, this process is slowed down and the exchange rate path become more stable.

* Note that a strategy such as DB =—a (F —P,)—e(P; — P,_;) may fail to increase the parameter space which

yields stable motion. Central bank interventions thus have to be carefully designed.



4 Conclusions

Professional market participants rely on both technical and fundamental trading rules when
they determine their orders. A number of theoretical models have been proposed which show
that interactions between chartists and fundamentalists are responsible for the high exchange
rate variability observed empirically. One way to curb speculative activity may be to impose
transaction taxes. Although there is some theoretical evidence that such a levy may indeed
calm down financial markets, the introduction of transaction taxes currently seems not to be
feasible. Our goal is to explore whether a similar stabilizing impact may be generated with
carefully designed central bank interventions. As it turns out, we are able to show that
interventions which counter the orders of both technical and fundamental traders have a
similar effect on exchange rate dynamics as transaction taxes. Our results are based on a very
stylized model. We hope, however, that this paper will stimulate more work in this exciting

and important research area.
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