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Abstract

I

Foreign exchange intervention has often been evaluated in terms of the
capital gains on oJficial reserves held by central banks. However, Íhis
criterion lacks clarity and is not directly related to the welfare effects of
official intervention. This paper, instead, provides an equilibrium descrip-
tion of the foreign exchange market, derives the welfare imprications of
intervention explicitly, and provides a way to me(tsure these implications.

Three types of actors are considered: net-exporters, speculators, and a
central bank. Their transactions are confined to a two-country world where
the home country is small compared to the rest of the world. The moder
allows for t-wo periods, the decision date and the future date. unrimited
arbitrage funds ensure that the covered interest parity hotds. The spot rate

*We a¡e gratelul to J. Carlson, T. Kloek, C. Kool and R. Wymenga for suggestions
and to M. Hols and G. Imbens for their able research assistance. we thank M. Fase for
giving us access to the confìdential data material on intervention.
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that will prevail at the future date is unknown. Uncertainty about the spot
rate arises from unforseen changes in economic and non-economic variables ,

and the fírst two market participants are taken to be risk ayerse in face of
ir.

We indicate how stabilization of the exchange rate affects the welfare
of agents and give conditions for Pareto improving interventions. We show
that the welfare effects are related to the size of normal backwardation.
In turn, the normal backwardation can be adequately measured by the

forward rate bias. We compute the forward rate bias of the Dutch guilder
against the DM and the USl, and relate them to periods with and without
fficial intervention. The results then give a basis for appraisal of the
perþrmance of the Dutch Central Bank in intervening in both markets.

-,/
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1. Introduction

*

The evaluation of public policy in terms of costs and benefits is one of
the major concerns of the economics profession. This is especially true
for the evaluation of official intervention in the foreign exchange mar-
kets. Some figures on official intervention directly reveal its importance
relative to nominal national income. Consider, for example, the activities
of the Dutch Central Bank. Annual interventions over the years 1973-

1982 totaled about three percent of the Dutch national income. Needless
to argue, the capital gains and losses on intervention can be quite
considerable in terms of the national income, given the variability of
exchange rates since 1973. While its significance is direct, less clear are
the motives for official intervention and how to evaluate its effectiveness
precisely. We discuss both aspects subsequently.

During the Bretton Woods era, official intervention was often intended
to influence long term trends, i.e. to keep exchange rates at fixed parities.
However, from theory we know that if the exchange rate follows a

random walk, then intervention so as to peg the rate at a certain parity
would deplete the official reserves with certainty. The recurring exchange
rate crises during the fifties and the sixties form the empirical counterpart
of this result. Currently, intervention is aimed at less ambitious targets.
Batten and Ott (1984) mention three reasons for official intervention.
Supposedly, excessive short-run volatility of exchange rates would ham-
per international trade, cause inflation and induce wealth effects. Three
points can be made with respect to this line of thought. The fìrst point
is the question of how much volatility is excessive. The second point
concerns the observation that the effects mentioned above are seldom
derived from a formal model of the economy. The papers, however, that
do bother to derive the implications of exchange rate volatility obtain
largely ambiguous results. The last point is that this ambiguity shows

up in the empirical studies relating shorter-term movements in exchange
rates to the volume of trade. There seems to be not much empirical
evidence for such a relationship. These three points are discussed exten-

sively in a recent FED review study by Farrell (1983).

We conclude that theoretical and empirical research conducted over
the past thirty years, by and large, still warrants Friedman's (1953,

p. 188) disapproval of official intervention. Friedman argues there "...
is no reason to expect that government speculation will be more success-

ful than private speculation in promoting a desirable pace and timing of

tßt



-

302 J.M. Viaene, C. de Vries

adjustment", except for a possible informational advantage on the side
of the authorities. If, however, the monetary agency intervenes after all,
then, as Friedman goes on, there exists "... a simple criterion of success

whether the agency makes or loses money". This criterion poses two
problems. First, how to evaluate offìcial reserves. presumably, whether
the agency makes or loses money can be inlerred from the capital gains
on official reserves bought and sold. However, the stock of official
reserves has to be evaluated too. Depending on the time horizon, the
capital gains on the stock ofofficial reserves can be negative or positive,
given the high volatility of present-day exchange rates. Thus, the cri-
terion's empirical implementation rests on shaky foundations. Second,
even though the criterion might point to Pareto improvements, it leaves
unclear to whom offìcial intervention is beneficial and to whom it is
detrimental. Although Friedman's criterion is still popular, see for exam-
ple Taylor (1982) and Jacobson (1983), we regard the two problems
indicated as serious drawbacks for a proper evaluation of official inter-
vention. This paper proposes an altogether different approach in view of
the vagueness, empirically and theoretically, of the traditional criterion.

The methodology advanced in this paper to a large extent solves the
shortcomings of the traditional evaluation method. That is to say, the
welfare implications of intervention for different agents are established
transparently, and it is shown how to measure those welfare elfects
empirically. Let us preview how this is achieved.

suppose one is interested in the welfare effects of intervention aimed
at reducing the short term variability of the exchange rate. Before we
can proceed with the analysis, the foreign exchange market needs to be
described in some detail. For this purpose, consider a two-period model
of the foreign exchange market on which different types of agent operate.
official intervention is aimed at influencing the second period spot rate
by means of spot intervention. And the question is how the welfare of
agents in the hrst period will be affected by such a policy. within this
set-up, the forward rate is the principal channel through which the
intervention policy influences the agent's welfare. A proper and up-to-
date description of the forward market is stilr rsiang's (1959) analysis.
we rely on Tsiang's lucid description in this paper. Three types of agents
operate on the forward market: Hedgers, Speculators and Arbitragers.
For reasons of simplicity, so as not to cloud the picture with sources of
market inefficiency, we assume that interest arbitrage is perfect. This
implies that we need not consider the behavior of arbitragers and,
moreover, the first period spot market can be left out of the analysis.
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Hence, we concentrate on the behavior of hedgers and speculators
on the forward market. Assume both hedgers and speculators have
risk-averse expected utility functions and that there exists a consensus
about the subjective probability density function of the second period
spot rate. without further assumptions on the shape of the utility
functions and density function, we are able te relate the welfare effects
of intervention to risk premia lor the agents. More interestingly, we
establish a one-to-one relationship between these risk premia and the
bias in the forward market. The forward rate bias, or normal backward-
ation as the concept was named and developed by Keynes, signifies the
fee charged by the speculators for taking over the exchange risk from
the hedgers. The theory used lor deriving the relationships between
welfare, risk premia and normal backwardation has been developed
thoroughly in the area of commodity price stabilization. In this respect,
the seminal work by Newbery and Stiglitz (l9gl) proved to be very
useful. The theoretical advantage of this approach over the profit cri
terion should be clear. we explicitly distinguish between different types
of agents, i.e. merchants and speculators, and are therefore able to
evaluate how their welfare is affected by intervention. Moreover, by
modeling the expected utility functions of the agents, the volatility of
the exchange rate and the attitudes towards risk aversion directly enter
the analysis and the determination of the endogenous variables.

Recent years have seen a rapidly growing literature on testing the
effìciency of the forward market. Formally, the forward rate bias is
defined as the difference between the expected future spot rate and the
current forward rate. The problem is to find some "instrument variable"
which measures the expected future spot rate. By now, several different
methods lor constructing an expected future spot rate exist. As we
can relate the agents' welfare to the size of the forward market bias
theoretically, the welfare effects of official intervention can be evaluated
quantitatively by measuring how the market bias is influenced by official
intervention. The advantage of this method is its applicability to actual
data. It does not suffer from the period of measurement dependence of
the profit criterion, but some ambiguity still remains as one has to
construct an indicator for the expected future spot rate. This fìrst part
of the paper develops the necessary theory, and the second part provides
an empirical assessment of the welfare implications of official inter-
vention by the Dutch Central Bank.

i
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against rate f so as to maximize expected utility of income. Formally,
the choice model of the representative net-exporter at the decision date
can be written as:

2. Agent's Choice Problem

This section outlines the behavior of two types of private actors in
currency markets, speculators and net-exporters, who undertake two
main types of activities: speculation and hedging in connection with
foreign trade. The transactions are confined to a two-country world
where the home country is small compared to the rest of the worrd. The
time dimension of the model is also idealized and allows for two periods
only, the decision date /o and the future date t, between which nothing
happens. At the decision date the two characteristic agents share the
same informational set. They know the current spot rate as well as
domestic and foreign interest rates. The current forward rate/is deter-
mined by market conditions.

The spot rate rv that will prevail after one period remains, however,
unknown. uncertainty about w arises from unforseen changes in econ-
omic and non-economic variables and the market participants are taken
to be equally risk averse in face of it. They perceive a continuum of
states of nature to be possible and share the same normal probability
distribution over these states. A more general model with unspecified
and different utility functions and probability distributions does not, as
shown in the appendix, affect the qualitative conclusions drawn from
our illustrative model.

In the present context arbitragers are assumed to control unlimited
arbitrage funds and their actions ensure that the covered interest parity
holds. Given the pure interest arbitrage, speculators are indifferent
between spot and forward market speculation since their end-of-period
expected wealth is similar in both cases. This result, originating from
Tsiang [1959] and restated by sinn [1984], considerably reduces the
dimensionality of the problem at hand, since it is now suffìcient to focus
solely on the interplay of forward market operations by net-exporters
and speculators.

æ

(l) max E(U) : J - s-aY(u') g@) dw,
H æ

(2) s./. wI -t wH - fH - Y : 0,

(3) with w - N(s, d),

where

w

f
I
H

future spot rate quoted in terms of domestic currency per unit
of foreign currency,
current forward rate,
net-invoicing position denominated in loreign currency,
forward purchases of foreign currency for delivery at the future
date,
net-exporter's income,
coefficient of absolute risk aversion,
normal distribution function,
expectations operator.

Y
a

s(w) :
Eo

Because w is normally distributed, I is also normally distributed as

(4) r- N (41 + rÐ - .fH, æ (r + rÐ\.

I ) Net-Exporters The substitution of r in (l) bv Q) and further manipulation lead us to
a familiar choice problem of the mean-variance type:They are assumed to indulge in both export and import activities, and

have, at the decision date, a net-invoicing position for the future date.
The amount of net payments stems from past contracts and, due to
invoicing habits, is specified in foreign currency. Their main concern is
the money income which they are free to spend on commodities whose
prices are fixed. Their objective is thus to choose a forward hedge fI

(5) max E(u) - - exp {- a(4r + rÐ - lu - i.A + Ð2æ)}
H

- - exp {- a(E(Ð - $var(v))
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It follows from (5) that the maximization of E(Ø is equivalent to the
maximization with respect to fl of

(6) E(u-):E(Ð -$var(g.

From the first-order condition we get the functional form for the net-
exporter's forward transactions

Exchange Rate Polic¡, and Contmercial Policy

(10) s.r. Wr * wK + fK - V : 0,

(l l) with x, - N(¿ d),

where

W

V
K
r-l

: speculator's initial wealth after substracting period consump-
tion,

: speculator's end-of-period wealth,
: forward sales ol foreign currency.
: domestic rate of interest,

30'7

JR(7) H: ,)

00" - I,

(8) R:e--f.

where the forward rate bias R is defined as the difference between
exporters' expected future spot rate and the current forward rate

and all the other symbols have the same interpretation as before. Given
the normality of w, Z is normally distributed as

(12) V -N(Wr - K(e - fl, æIe).

As was the case for the net-exporter, the substitution of vin(9) by (10)
and several manipulations reduce the setting to

(13) max E(Ð : - exp {- a(Wr - K(e - fl - iære¡lK

Maximization of E(.S) leads to the same resolution as

(14) max E(,S-) : E(n - lYarQ),K

From (7) it is optimal on the part of net-exporters to supply forward
exchanges given that the receipts are stipulated in foreign currency.
However, merchants will fail to hedge up to the full extent of their
commitment if the forward rate bias turns out to be positive. conversely,
when ,R is negative, the supply of foreign exchange will exceed their
commitment. In both cases they will engage in speculative transactions
up to the difference between the hedge and the invoicing position. This
amount is inversely related to the coefficient of absolute risk aversion
and to the variance around the expected spot rate.

2) Speculators

They take open positions in the exchange market by seiling or purchasing
foreign currency forward with a view to profit from the discrepancy
between the current forward rate and their expected future spot rate.
Their problem is to decide on the optimal amount of forward sales K so
as to maximize expected utility of end-of-period wealth. Such a choice
model can be stated for the representative speculator as follows:

(e) max E(,S) : f - " 
-a v(w) g@) dw,

K-æ

for which the necessary first order condition leads to

(15) ¡(: -
R

aaõ''

K and R are of opposite sign and speculators require a non-zero forward
rate bias to engage in the sale or purchase of foreign currency. The
demand for forward currency rises when the expected spot rate increases.

- - exp {* a(E(t) - $vare)
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A long position is advantageous for a speculator if R is positive, a short
position is preferred in the reverse case. Irrespective of whether a short
or long position is taken, a larger variance or a greater risk aversion
reduces the amount of speculative transactions.

3) Forward Market Equilibrium

The current forward exchange rate will be determined at the level where
aggregate demand equals aggregate supply. At the decision date there is
trade in the forward market by net-exporters and speculators whose
representative negative demand and representative negative supply are
given by (7) and (15) respectively. For simplicity, it is assumed that all
agents of one type are identical, and that there are n net-exporters and
lz speculators on the market. Hence, equilibrium in the forward exchange
market can be summarized by the following condition:

(16) nH - mK : 0,

that is to say, the sum ofexcess supply for forward exchange on the part
of all dealers is zero. The forward market condition (16) can be solved
explicitly for the market bias R in terms of the parameters of the model
and the net-invoicing position of the net-exporters. Substituting (7) and
(l 5) in ( 16) we get
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3. Intervention and Welfare

The various stabilization schemes of the central bank at the future date
can never be complete in the sense that no stabilization scheme will ever
completely eliminate risk. However, the monetary authorities can still
try to modify the distribution of w in order to reduce risk partially. This
leaves us with the difficult task of comparing distributions. The analysis
of ranking distributions is carried out extensively in Newbery and Stiglitz
(1981). We will make use of their results on mean-preserving-spread
changes.

One of the schemes of the central bank to affect the volatility of
exchange rates is foreign exchange intervention. When entering currency
markets, central banks try to promote orderly market conditions by
smoothing short term fluctuations and thereby to increase the wel-
fare of the market participants. To achieve these goals the central bank
can, on the one hand, purchase or sell foreign currency on the spot
market or, on the other hand, contract currency swaps and thus interfere
in both spot and forward markets. The focus of this paper is arbitrarily
placed on the former, but it should be stressed that both types of
intervention can be simultaneously analyzed in terms of our model. In
order to trace the wellare effects of foreign exchange intervention in spot
markets we need to find a construct which will translate these welfare
effects. To that end we define risk premia for the two agents in analogy
with the certainty equivalence theory. We show the existence of an

unequivocal relationship between the risk premia and the forward rate
bias.

I ) Risk Premia

Suppose that initially the future spot rate has mean €'with variance ê,
and that with intervention the mean remains the same but that the
variance changes into {. Repeating the exercitation of section 2, the
equations for H, K,, R, accordantly become

R.(18)É1,: \-t,üq

(r9) Ki: -
,R,

"4
n

(20) R/ : -1. o]t.n+m

(r7) R: -!-odt,nïm

and given ¿ we know f from (17). Several remarks about this simple
formula for the forward market bias are in place. First, note that rR is
proportionally related to the measure of absolute risk aversion of the
agents and to the variance about the expected spot rate. Second, R
increases (decreases) less than proportionally as n (m) increases. Thus,
the thinness of the market is represented by the factor nl(n+ m). Third,
a positive R is associated with a positive trade balance nI (I> 0), and R
is negative whence the home country faces a trade deficif nI (I<0).
Hence, with a trade surplus, the forward rate f is a downward biased
predictor of the future spot rate. Moreover, under these circumstances,
speculators buy foreign currency forward, supplied by net-exporters.
These last conditions are reversed once the country incurs a trade deficit,
or ifagents are risk lovers (ø<0).
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where all symbols have already been defined with the exception of
subscript "i" which associates variables to the intervention scenario.
Without intervention the expected utilities for the net-exporter and
speculator read:
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or

(2t) E(u) - - exp {- a(el + RH - $U + rÐ2æ)}, It follows from (26) that the risk premium of the net-exporter is pro-
portional to the difference in the forward rate biases. The factor relating
the two is a simple function of the net-invoicing position of the net-
exporter I and the number of agents operating on the forward market
(n+ m). The net-exporter will gain from stabilization if

(22) E(.Ð - - exp {- a(Wr - .RK - *rcæ¡¡¿

With intervention these expected utilities become
(27) R > Ri,

(23) E(u) - - exp {- a(er + RiHi - $V + Hi)2q)},

(24) E(s) - - exp {- a(I4tr - R,K¡ - iqØ}
and this condition is fulfìlled (for ø > 0) if,

(28) ê > 4,

i.e. if stabilization by the central bank reduces the variance of the
exchange rate. This conclusion gives a case for the fixed exchange rate
regime (4 : 0), and lends some support to the often voiced opinion
that exchange rate fluctuations reduce profit margins in export industries
and, thus, hamper international commodity trade in the long-run. How-
ever, whether or not the central bank should intervene depends also on
how speculators are affected.

As for D(u), one obtains D(s) as the difference in exponents (also
excluding a) of (24) and, (22)

If it is assumed for a moment that the central bank interventions reduce
the variance of the exchange rate, the net-exporters will perceive a gain
in terms of augmented expected utility as a result of intervention against
the riskier situation of no-intervention. Each risk-averse agent would be
willing to give up part of his mean income and still prefer the less risky
situation to the riskier one. The maximum income an individual is willing
to pay for a less risky situation is referred to as the risk premium.
Analogously, a risk premium can be defined for the speculator. Èo*rur.,
note that the speculator prefers the riskier situation.

Let D(u) and D(s) represent the risk premium of, respectively, the net-
exporter and speculator. Formally, an expression for D(u) is obtained
by taking the difference between exponents (excluding @ or (g) and,
(2t)

D(s): - K,R¡-ieq +KÄ +$æ*

Making use of (15), (17), (19) and (20) we get

D(u) : R¡H, - g2tt * H,)rQ - RH + g2e + rÐ2oz
(29) D(s) : -

1

aP (ê- 4),2(n -t m
Making use of (7), (17), (18) and (20) we ger

or

(25) D(u) : ¿P
n2 + 2mn (ê- 4),

nI
2(n*m (30) D(s) : - 2(n*m (R_R)
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It turns out that, as for the net-exporter, the risk premium of the

speculator is proportional to the difference in forward market biases.

However, unlike exporters, the speculator will face welfare losses if
condition (28) is satished. Hence, stabilization leading to a smaller
variance causes the speculator to be worse off, since it reduces the
discrepancy between e and f, (the normal backwardation) and thus his
profit opportunities.

4. Measurement

2. Pareto Optimality

The main objective of the central bank is to bring about a Pareto
improvement. As there are winners and losers from intervention, the

crucial question is whether the winners can compensate the losers, in
principle, by means of lurnp sum transfers. As net-exporters gain from
stabilization when d > Q, they can be taxed up till D(u) and be as well
off as in the case of a non-intervention policy. These transfers can be

used to compensate the speculators who require a minimum subsidy D(s)
to be as well off as in the case of a non-intervention policy. The question

then is to know whether taxes are sufficient to cover the subsidies. Total
taxes amount to nD(u), and total subsidies are mD(s). Hence, the net-
exporters can compensate the speculators for intervention if

An empirical test of the welfare propositions of the previous section
involves the assessment of the sign (lR - ,R), which has to be positive for
the central bank interventions to be welfare improving. The hypotheses of
interest are threefold: (1) to test for the existence of a forward rate bias
R, (2) to check whether foreign exchange interventions are effective in
chancing R and (3), in this last case, whether these interventions work
towards reducing R.

The Dutch Central Bank's action on the market for US$ and DM is
the focus of our scrutiny. Our observations are based on weekly and
monthly figures on spot and 30-day forward rates from the Harris data
bank, and on monthly data, confidentially supplied by the Dutch central
bank, on the volume of interventions in both currencies. Intervention
figures do not only measure spot market interventions in the respective
currencies but also include the spot transactions associated with swaps.
They are converted into millions of Dutch guilders and ranked according
to intervention classes of 500 millions. Table I gives for the period 1973.1

to 1982.12 the distribution of the intervention policy for each currency.
Classes I to 5 indicate net sales, classes 6 to 10 net purchases. The sample
comprises periods with intervention and periods with no intervention,
with sufficient observations in each case. Note that interventions in
DM are almost evenly spread between purchases and sales, whereas
interventions in US$ are more frequent and biased towards purchases.

In order to test for the above mentioned hypotheses we want to
determine the links between R and interventions. To this end, we posit
a potential relationship for the forward market biases of the US$ or the
DM as follows

(31) nD(u) + mD(s) > 0.

Using (26) and (30), condition (31) can be rewritten as

e2) y@- Ri) > o,

whichis satisfiedwhen R > R,or ê, 4.Clearly (32)is always satisfied
when central bank interventions are effective in reducing the variance of
exchange rates. When stabilization is complete, the left hand side of
condition (32) reduces to

(33) R/ : a, I
10

x þnQn * n,,
h

where

aêP
n2çn + m¡, I if the observation relates to intervention class /2,

2(n*m
Qn,

which is always positive. Moreover, the larger the trade surplus the
larger the total welfare gain. Hence, a coalition of speculators and net-
exporters will never block an effective intervention policy of the monetary
authorities.

: 0 otherwise.

The ps are parameters to be estimated and ¿'s are disturbances. Equation
(33) postulates the existence of a forward market bias a but also allows
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for the possibility of behavioral shifts between one period and another.
The shifts are stated to depend on whether the central bank intervenes

by selling or purchasing a foreign currency and on the amount of the

transaction. The dummy variables are mutually exclusive and since the

sample covers periods with no intervention, the dummy variable trap is

avoided. The dependent variable R comprises f and s. With known/
relationship (33) implicitly contains a comprehensive explanation
towards exchange rate behavior. A full explanation is outside the scope

of this paper, therefore the underlying fundamentals of exchange rate

behavior are subsumed under the disturbances. This is not too serious a

drawback, since a large part of short-run exchange rate variability is due

to the occurrence of news. Therefore we expect a low coefficient of
determination, even if the coeffìcients of the included explanatory vari-

ables are all significant.

Exchange Rate Policy and Commercial Policy
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SURE parameter estimates of equation (33)

Monthly data Weekly data

US$b DMC US$d DMC

.007 -.004
(-3.re)

- .002
( 38)

.016
(2.49)

.006
(e4)

.0

.02s
(3. l 3)

0.0

- .001
(-2.34)

- .001
( .ll)

.031
(8.6 r )

-.0t2
( - 2.68)

,0

(l.52)

0r

0:

Ê¡

þq

0s

ßo

þt

Þs

Êq

9¡o

DW

0.0

lr

- .027
( - 1.62)

- .040
(-2.43)

.001
(.10)

- .001
(-.12)

.002
( sl)

- .004
(.46)

- .010
(1.62)

.003
( - .35)

-.022
( - 2.38)

1.54

-.002(- 1.37)

.007
(.46)

.001
(.16)

-.039
(-r.02)

- .008
( .22)

.005
(.23)

- .027
( - 2.37)

- .039
( - 4.00)

.047
(- 3.00)

-.034
(- 2.s3)

.055
(- 3.s2)

.008
( 4l)

.68

,002
(- 2.2s)

.001
( - .82)

.0
TABLE 1

Distribution of interventions in US$ and DM by the Dutch central bank .0

.0

.0

1.90

.0

.0
Class Range Frequencies (US$) Frequencies (DM)

0
I

2
3

4
5

C
6
7

8

9
l0

- 2s001 - 2000

-2000/-1500
0
I

1

4
20
t9
45

1
t2

7

4

I
I
I
0

23
63
zo

5

0
0
0

.92- l s00i
- 1000/

- s00/

- 1000

- 500
0

â The !statistics are listed in brackets below, the estimated coefficients; b Arma (2,1) proxy for expectations;
c Arma (4,1); d Arma (2,1); e Arma (3,1).0

0l
500/

I 000/
l 500/
20001

500
I 000
I 500
2000
2500

The estimation of (33), however, raises two issues: the measurement
of R and the appropriate regression method. The definition of R in
equation (8) is the difference between the expected future spot rate, an
unobserved variable, for which a proxy is to be used, and the current
forward rate which is observed. Our experience is that the choice of a
particular expectations proxy seriously influences the results. Theoretical
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considerations on this matter are discussed in Jacobs 11982], Baillie et

al. [1983] and Cosset [984]. Jacobs shows that the use of the subsequently

realized spot rate as a proxy for prior expectations, justif,red by invoking
the theory of rational expectations, creates an errors-in-variables prob-

lem which makes it unsuitable for testing purposes when compared to

alternatives. He opted for an Arma proxy for expectations and this paper

follows a similar line.
Since we are working with bilateral exchange rates, it is conceivable

by triangle arbitrage, that there are common factors that affect the

forward bias of the DM and of the US$ quite apart from the intensity

of intervention. Since these factors are in the disturbances, we expect

both equations to be disturbance related. In this case the seemingly

unrelated regression method (SURE) seems the most appropriate esti-

mation method.

TABLE 3

Effectiveness of foreign exchange intervention by
the Dutch central bank, 1973.1-1982.12

Monthly data Weekly data

US$ DMUS$ DM

l. Interventions

2. Signifìcant changes in R

3. Sign changes ol R

4. Reduction in R

The parameter estimates of equation (33), using monthly data are

presented in the first two columns of Table 2. -|he parameter estimates

of the dummy variables differ from each other both in sign and in
absolute value. Few are statistically significant from 0 at the 5o/o signih-

cance level. The R2 of an OLS equivalent indicates that a small part of
the variance of the dependent variable is explained by the regression,

about 20o/o for the US$ and 2o/o for the DM. A negative forward bias

against the DM is shown to be different from 0 whereas the constant in
the US regression is not different from 0 at the usual significance level.

To gain further insight into this we estimated (33) by OLS, and the

constant showed a significant positive value of 0.02. This constant is

also signihcant using weekly data as will be shown later.
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Table 3 outlines, for the l0 years under consideration, the performance
of the Dutch central bank in intervening in markets for US$ and DM.
The first row indicates the number of times the central bank intervened
in our sample. This number varies according to the ARMA proxy for
expectations we use. An ARMA (2,1) eliminates three observations from
the sample if it turns out that during these three months the central bank
intervened. An ARMA (3,1) eliminates four observations and so on. The
second row gives the number of effective interventions, defined by
cumulating the frequencies of Table I associated with signifìcant para-
meters of the dummies in a particular column of Table 2. The sign
changes of R indicate, as a result of effective intervention, whether the

sign of the forward market bias turned out to be different from that of
the constant, giving a measure of policy overshooting. Finally, the last
row, and the most important for our purposes, gives the number of
interventions which lead to a reduction in R and thus to a welfare
improvement. In this respect, monthly data picture totally ineffìcient
actions by the central bank.

It seems that a test based on monthly data rather than weekly data is
less powerful especially because of a loss of information, since inter-
ventions are aimed at smoothing out short term fluctuations. The results
using weekly data and the corresponding measures of effectiveness are
given by the last 2 columns of Tables 2 and 3 respectively. Due to
the unavailability of weekly data on interventions we assume that if
intervention takes place during a month with a particular intensity
(class), the dummy variable takes a value 1 for each week of that month
and a value 0 otherwise. Thus, the implicit assumption is that intervention
for each week of the months is of equal intensity. The estimations
produced significant constants and more significant parameter estimates
of the binary variables. The results give rise to a very effective inter-
vention policy concerning the US$ since 83% of all interventions are
now indicated to be welfare improving. In contrast, actions on the
market for the DM are revealed to be as ineffective as in the previous
case. A reason for this asymmetry in the intervention effectiviness stems
from institutional agreements. Interventions in dollars by the Dutch
Central Bank are mostly concerted actions with the German central
bank, thus having a high effectiveness. Unlike the intervention in dollars,
with interventions in German marks the Dutch Central Bank stands
alone and is likely to have much less leverage. Another notable fact from
Table 2 is the difference in the absolute value of the risk premia on
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US$ and DM during times of non-intervention' The much smaller risk
premium on DM may be due to the policy of the Dutch Central Bank

to maintain a near peg with the DM.

5. Conclusion

Recently, the report of the Working Group on Exchange Market Inter-

vention (the Working Group was established at the Versailles Summit

in June 1982) concluded: "There was a broad consensus in the Working
Group that profitability of intervention was not generally a suff,tcient

measure of the success of intervention". More explicitly, as noted in the

Bank of England Quarterly Bulletin (September 1983): "... considerable

doubt has been thrown on the notion that there is a precise connection

between any profit earned by intervention and the contribution it may

have made to stability (quite apart from the problem of measuring proht
in an unambiguous way)". The alternative evaluation criterion developed

in this paper does not have these two undesirable properties. The criterion
explicitly and directly relates to the welfare of the different market

participants affected by exchange rate volatility, and gives a clear con-

dition for a Pareto improvement. Moreover, the criterion is operational

in that it can be measured empirically without much ambiguity' We

believe that the theory put forward in this paper shows that the alterna-

tive measure is fairly general, though the inclusion of more types of
agents than considered remains a topic for future research. From the

application of the new criterion to the intervention activities of the Dutch
central bank two interesting conclusions emerged. The risk premium on

the German mark was much smaller than on the US dollar, and inter-
vention proved effective in the case of the dollar in the sense that it was

welfare improving, whereas intervention in marks was of no use. Both

results seem to be in accordance with the institutional setting, but there

may be other explanations too. As the criterion embodies a construct

for the expected future spot rate, some alternatives for the one used in
this paper may be considered in further work.
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APPENDIX

The purpose of this appendix is to show that the implications based on
the example used throughout the main text have general varidity. This
is done by considering a general model for net-exporters and speculators.
No specihc assumptions are made about the expected utility functions
of the different agents, but that they exhibit risk aversion. with respect
to the distribution function for the exchange rate the assumption is that
the first two moments exist.

Consider the general net exporter model

(A.l) max E(U) : I ulwt )- wH - fH) g(w) dw
H-æ

Assume E(r): e and Var(u,): æ. Approximate E(f.f around the point
(r: e,.f : e) by means of a second order Taylor expansion

E(U)- U(tr) + U',(er)RH + lU"ll;t¡1t + H)2ê + lU"let¡nznz.
Maximize E(t/) with respect to the hedge È/ and find

Rdt(^.2\H- . : -A(Rz+æ) nz+ê
where A : - U'lU, i.e. the measure of absolute risk aversion. Note
the similarity between (4.2) and the formula (7) obtained in the main
text. The similarity is due to the quadratic approximation. It follows
again that with no market bias, R : 0, exporters fully hedge against
exchange rate uncertainly, H : - I. Note also, that at the point where
R : 0, døldR: 1lØæ\

Similarly, consider the general speculator model
æ

(4.3) max E(s) : ! S(rW - wK + Jrg g@) dw.
K-æ

Again, take a Taylor expansion of E(S) around the point (w: e , f : ¿¡

E(s) : S?wr) - Seør)RK + ls"1rw¡fzê + S,,7rW7R2K.

The optimal supply of forward foreign currency Il equals

R
(4.4¡ x: - A(p + A)
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The forward market is in equilibrium when the demand for forward
currency equals the supply. Index the different net-exporters by /, /:1,
... n, and index the speculators by i, i: l, ..., ffi. The market equilibrium
condition reads
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By taking second order Taylor approximations, one can obtain the
following expressions for these risk premia

(4.8)D/ - - RHt * Lo,Krt + Hù2æ + R2H? - D,rl,

and

(A.s)
nt H

ms
j: I

Kj 1

(A.9) Dj: RKj + ;AjlKj2ê + R2Kj2 - D¡rl.

These two formulas can be further simplified by rearizing that Df and
D12 are of second order of smallness.

The question is again whether the winners can compensate the losers,
such that complete stabilization constitutes a pareto improvement. The
sufficient condition for a Pareto improvement is

Substitute H, and K, from (4.2) and (4.4) into (4.5), to find the

equilibrium forward riarket bias or normal backwardation

æ l It

(4.6) R -
t

I:I
llAt + T rlA¡ nt Dt> - I Di.

j:l
(4.10)

Suppose thar A - At A.,for all I andi, and 1 : /, for all /, then (4.6) Assume once more that all agents have identical measures of absolute
risk aversion and do not differ with respect to the net-invoicing position.
Express (4.8) and (4.9) solely in terms of the exogenous variables by
using (4.2), (4.4) and (4.7). Use (4.10) ro show Íhat a parero improve-
ment is possible. In fact, ignoring terms which are of second order of
smallness, (4.10) boils down to

reduces to

n
(A.7) R:r': ¡tdl' nïm

Surprisingly enough, (4.7) coincides with the formula (17) for R obtained
in the main text.

To enable some welfare analysis, we first construct the conventional
risk premia for both types of agents. Consider the case of no intervention

at all versus the case of complete stabilization. The conventional risk
premia D, and D, for net-exporters and speculators respectively, are

(A.l l)
æ Aær2

Pj æ 2T¡ tiP n2[n + m(2 -
æ

Pj æ)l > o'

defined as

U(eI,- D):EU(w,f,I),

and

This inequality is clearly always satisfied. The analogy with the main
text is, that the left hand side of (A.ll) is close to the left hand side of
equation (32) in the case of complete stabilization.

S(rW,- D):ES(w,f,rW)
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