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1. Introduction

The effectiveness of foreign exchange intervention by central banks has been
studied at length in the last 30 years. Much of the early literature focused only on
the longer term implications and objectives of intervention, being constrained by
the availability of only low frequency data on the central bank activities. Generally
the evidence on the effectiveness hypothesis from this data was weak, and that is a
generous interpretation. Yet central banks have continued to intervene, believing
from their experience that intervention does indeed work. In the last 20 years, many
central banks have made available information on their daily interventions, which
have allowed researchers to study the inter-daily features of exchange rate interven-
tion on the foreign exchange market. Although tick-by-tick data is really needed to
fully evaluate the effectiveness on an intra- and inter-daily basis, daily data
availability has meant that it is possible to test effectiveness arising from micro-
structural features of the foreign exchange market.

There is a popular view that central banks (or their treasuries, where they are
dependent) have no special knowledge or ability in the busy foreign exchange
market place, nor do they have adequate reserve resources to determine the
direction of the exchange rate. Any intervention is believed to add further confusion
in periods of turbulence exacerbating uncertainty and thus volatility. If the case for
a fixed exchange rate, or an EMS bandwidth system, cannot be supported, then the
central bank is advised to keep out of the market altogether. Looking at interven-
tion data, it is immediately apparent that there are often long stretches of time
when intervention has been dormant, even in periods when there has been consider-
able turbulence in the markets. So this popular view has certainly had some
influence.

In apparent support, almost all the empirical work with high frequency data has
found that the intervention on any day is positively correlated to the conditional
variance of exchange rate change for that day, or else uncorrelated. Dominguez
(1998) finds some significant rises in conditional volatilities of US exchange rate
returns on the days of secret intervention by the Federal Reserve Bank, the
Bundesbank and the Bank of Japan (although there were some falls for reported
interventions by the first two banks). Baillie and Osterberg’s (Baillie and Osterberg,
1997) GARCH research shows that foreign exchange intervention by these central
banks in 1985–1990 had no significant impact on the conditional mean and
variance of changes in the spot US exchange rates. Others who report significant
positive intervention effects on exchange rate volatilities include Almekinders and
Eijffinger (1994) and Bonser-Neal and Tanner (1996).

A similar phenomenon sometimes shows up with the conditional mean, which
may suggest the central bank adds to destabilising speculation in the market. Baillie
and Osterberg (1997) conclude that intervention generally had no effect on the
change in the exchange rate, though purchases of the $US by the Fed was
correlated with contemporaneous depreciations of the dollar. Dominguez (1998)
estimates but does not report conditional mean effects, though Dominguez and
Frankel (1993) do find that in 10 out of 11 episodes of clustered interventions
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involving more than one central bank, intervention moved the exchange rate in the
appropriate direction (see Edison, 1993, for a survey). However these may be
occurring because of the standard simultaneity problem — intervention occurs in
response to turbulent foreign exchange market conditions on a day, and the
exchange rate process on that day may be affected by that intervention. This sort
of evidence is not a good test of that popular view.

Despite the evidence for effectiveness being generally mixed, there is increasing
support for the alternative belief that central banks can have some influence on the
stochastic properties of exchange rate processes. And of course, this view has some
support in central bank circles, because there are so many daily occurrences of
strategic interventions, conducted secretly or accompanied by official statements. In
an influential monograph, Frankel and Dominguez (1993) concluded that interven-
tion has a maximum impact when it occurs unexpectedly, with as much publicity as
possible on the day and when it is done in coordination with other central banks.

In Australia, the Reserve Bank is responsible for conducting interventions on the
$US/$A exchange rate, and for the post-floating periods (since December 1983) five
distinct periods of intervention can be identified. The aim of this paper is to
investigate the changing effectiveness of the RBA’s intervention on the exchange
rate (in conjunction with monetary policy) with particular emphasis on the effects
on the conditional volatility of the daily exchange rate returns.

The paper is organised in sections. In Section 2, we discuss some theoretical
explanations of the possible effects of intervention, and link the standard explana-
tions to recent developments in understanding the microstructure of financial
markets. In Section 3, we develop the key characteristics of the Australian dollar
foreign exchange market, and of the intervention patterns of the Reserve Bank of
Australia (RBA). In Section 4, we develop the GARCH model that we use to
estimate the effectiveness of the intervention. In Section 5, our results are discussed,
and the paper ends with our key conclusions in Section 6.

2. Theoretical explanations for intervention effectiveness

There are a number of potential channels and modes of intervention through
which a central bank may have an effect on the exchange rate process. The first is
the monetary channel and involves unsterilised foreign exchange interventions. If
purchases of foreign currency assets and accompanied sales of domestic currency
assets by the central bank are allowed to be reflected in a higher reserve position of
the domestic banking system, this would represent an easing of monetary policy
and a consequent depreciation of the currency. This channel requires an unlikely
domination of domestic monetary policy by foreign exchange intervention policy in
a floating exchange rate regime, and so it is generally disregarded. In the USA, the
Treasury has de facto responsibility for foreign exchange intervention, while the
Federal Reserve Board conducts domestic monetary policy. In Australia, the RBA
is responsible for both and the interventions are sterilised. Intervention in the
$US/$A is carried out almost exclusively by the RBA, although there have been
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some occasions (during Australian ‘overnight’ hours), when the Fed of New York
has intervened on behalf of the RBA. Such interventions however, involve the use
of Australian, rather than US, foreign exchange reserves. Thus in the case of
Australia, it is more unlikely that monetary policy will be suborned to intervention
policy. For countries with fixed or targeted exchange rate regimes, domestic
monetary policy is always dominated by the intervention stance.

The second is the portfolio-balance channel, and this is associated with sterilised
interventions that have no net effect on bank reserves. In the case of Australia,
interventions that effectively inject or withdraw funds from the Australian money
market are followed by offsetting domestic market operations by the RBA.
Accordingly, all the foreign exchange interventions by the RBA are effectively
sterilised on a daily basis3. By changing the outstanding supplies of domestic and
foreign currency outside assets, the central bank may cause portfolio re-balancing
that would lead to exchange rate changes. For this to occur, domestic and foreign
outside assets must be imperfect substitutes in diversified portfolios, leading to a
relative risk premium.

The third channel operates through the ‘signalling’ effect of the intervention. This
has a number of variants. The central bank can proclaim its view of the inappropri-
ateness of the direction of trades by trading in its own name (rather than
anonymously through brokers) or by announcing its intentions to the press. In
some instances, it may make these announcements but never actually act on them.
By providing information of its beliefs, possible intentions and perhaps actual
trades, it can empower relatively uninformed non-colluding participants to bet
against colluding ones (such as hedge funds), perhaps frightening off these band-
wagon speculators. It may also give pause for thought to all the participants that
the central bank is getting closer to its implicit threshold for varying its domestic
monetary policy stance. Ghose (1992) finds empirical support for the hypothesis
that reported intervention (changes in reserves) helped to explain future changes in
monetary policy in the US. However, in general, there is little support in the
literature for this particular signalling hypothesis.

It would seem that the ‘signalling’ channel demands that the central bank declare
its intentions and actions with as much publicity as possible. Yet, there are many
recorded instances in which intervention is undertaken under the cloak of secrecy.
In fact, it is only recently that some of the major central banks have begun to make
data available on their daily operations (albeit with a substantial lag). The Swiss
National Bank is an exception — it has always provided its daily intervention data.
In 1982, the G7 central banks co-operated in the provision of daily data on a
confidential basis to a working party that published useful results (see Loopesko,
1984). Since then the policy on release has eased in a number of countries. The
Reserve Bank of Australia recently began to release daily data going back to 1983,
but updated after a 6-month lag.

3 The RBA began to use, from the early 1990s, foreign exchange swaps as its main tool of sterilisation
so as to reduce disruptions in the domestic securities market (see Rankin, 1998). This had the effect of
enhancing the effectiveness of the sterilisation process.
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There are some compelling reasons for the secrecy of intervention. Secrecy may
be an element of a mixed strategy that prevents agents from distinguishing between
the effects of intervention and those of other market factors on exchange rates, so
that the intervention cannot be interpreted as the reneging on previously declared
policy commitments. In this way, the central bank can protect a fragile credibility
of its monetary policy stance (see Cukierman and Meltzer, 1986). Another reason
for restricting information is so that the market participants cannot easily work out
the stock position of foreign currency assets at the central bank. The resolve and
ability of the central bank to defend a position will obviously depend on its
available resources — thus it may be optimal to let the market know of its presence
in the market without giving away detailed information on its current actions or the
level or composition of reserves. In addition, a central bank may recognise the
influence of destabilising psychological or technical phenomena operating in the
foreign exchange market (such as bandwagon effects leading to one-way bets or
threats to resistance levels), but does not wish to be seen to acknowledge their
existence. By discreetly intervening, it may hope to restore some orderliness.
However the danger is that by creating ambiguity in their signals, the central bank
may disturb, rather than calm the market. Another reason for secrecy may be that
a central bank has been asked to intervene on behalf of another central bank that
prefers to remain confidential. Finally, a central bank may intervene to replenish its
reserve inventory and would naturally prefer to make advantageous trades to
compensate for any losses incurred in its more active, public interventions. In
practice, the RBA, in its Annual Report, has often declared profits from its
intervention activities. Also, Andrew and Broadbent (1994) report that the RBA
intervention had been profitable generating realised profit of $A 382 million by
June 1994.

The evidence on secrecy versus reported intervention suggests that secret inter-
vention generally increases conditional volatility (see Dominguez, 1998), and has no
significant effects on the conditional mean (see Dominguez and Frankel, 1993) of
the change in the spot rate.

The central bank can influence the exchange rate process by reversing its recent
direction (or by slowing its movement), or by calming a disturbed market. The first
is associated with effects of intervention on the conditional mean of the changes of
the exchange rate is commonly described as ‘leaning against the wind’. The second
may be seen in the way it changes the conditional variance.

The central bank might perceive that the market is unnecessarily weak on one
side of the market, and so choose to support that side. In this regard, most
interventions are concerned with very short horizons (about a week at most), and
typically have nothing to do with the underlying medium-term and long-term
fundamentals that greatly concern international economists. In the last 15 years,
there have been a number of successful co-ordinated international interventions by
the major central banks of the world. These were certainly motivated by concerns
of long-term misalignments. On the day of intervention, it is quite likely that the
change in the exchange rate has breached the threshold for action, and so it would
not be surprising that sales of foreign currency assets might be correlated on that
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day with a large depreciation of the currency. Subsequently, the intervention may
generate the required effect of reducing the depreciation, or maybe even lead to an
appreciation if it is a sustained campaign. Within the day, the fall in the currency
might have been far worse had the intervention not taken place. Also larger than
average interventions might have a disproportionate effect on the exchange rate.
We test below whether actual (secret or reported) interventions by the RBA have
had any success in ‘leaning against the wind’.

A central bank may also operate to try to ‘smooth’ or ‘calm’ market conditions.
In practice, this is associated with reductions in clustered swings in the exchange
rate, and in dampening trading volumes within and across days. It has been well
established in the microstructure literature on capital markets that the conditional
variance of asset prices and trading volumes are strongly correlated (see Tauchen
and Pitts, 1983; Joiron, 1996). In fact both of these are highly persistent (or serially
correlated). This means that if there have been large changes in any direction of the
exchange rate in a day, there is a very high probability of another approximately
equal large change of either sign on the next day. A persuasive explanation for this
observed clustering over time of the absolute value of exchange rate changes over
a fixed time period such as a day is that the associated trading volumes are serially
correlated, even if tick-by-tick returns are iid (see Steigerwald, 1998). Therefore, to
understand the time-varying conditional variance of the exchange rate, one needs to
know why trading volumes tend to be correlated across days.

If all the participants in foreign exchange markets were homogeneous in their
beliefs and knowledge, and aggregate behaviour could be modelled as that of a
representative agent, any shocks would lead to immediate exchange rate re-align-
ments, and little trading volume would be required within the day to re-balance
portfolios. These random events would provide no second moment information and
so the conditional volatility of the exchange rate would be undisturbed. However,
the assumption of equally informed and comprehending participants is far too
strong, and in the presence of asymmetric information along with different beliefs
there will be heterogeneity in responses in the market to the shocks. The greater the
heterogeneity, the greater will be the observed volumes of trades. Trades will take
place because of differences of opinion, but also because participants need to find
out about the knowledge and beliefs of others that are crucial for determining the
general direction of the market. Therefore, a shock will lead to immediate changes
in the level of the exchange rate, as well as a persistent surge in trading volumes.
The volume jumps as agents rebalance their portfolios in response to their own
knowledge and beliefs and their perceptions of that of others, and then subse-
quently in response to the re-balancing by others. The process will continue until
the marginal information gain about others becomes insignificant. This persistence
of trading volumes will naturally lead to persistence in measured price volatility.

With regard to private information shocks, there is a well-established literature
that characterises traders as being either well informed or uninformed (for example,
see Glosten and Milgrom, 1985). If dealers are unable to determine who are the
informed, adverse selection leads to a necessary general widening of bid-ask
spreads, with shocks encouraging a flurry of trades that persist for some time to
allow the information to percolate through the market.
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For public information shocks, such as macroeconomic announcements, the
learning from volume trading is about discovering the degree of understanding and
conviction held by particular important participants. For example, if an influential
hedge fund responds negatively to, say, a surprise inflation announcement, dealers
will be keen to narrow their spread (even to zero) for that fund, simply to determine
how they are responding. Other dealers who know that the first one frequently gets
this sort of information early will be keen to narrow their spreads to exact
information from a trade with that dealer. So the process continues, with informa-
tion percolating slowly through the market through persistent but declining volume
trades. These time-dependent trades will be reflected in the measured conditional
variance of the exchange rate.

In the absence of data on volumes, the conditional variance of exchange rate
changes, or volatility, gives a measure of the systematic disorderliness of the foreign
exchange market. The central bank’s intervention, reported or secret, may have the
effect of calming or exciting the market. On the day of intervention, presumably the
central bank has been prompted to act because the volatility (and therefore volume)
has exceeded an implicit threshold. Thus on that day we may observe a positive
correlation between the intervention action and the estimated conditional variance.
On subsequent days, particularly if the intervention is a sustained campaign, we
may observe that the central bank successfully smoothes or calms the market. The
central bank would have to trade in sufficient volume in the market over a few days
if it is to signal to the disorderly market that it is acting with conviction. Smaller
interventions over much longer periods are less likely to have the same sidelining
effect on nervous participants. We test to see whether any of our measures of
intervention by the RBA have been effective in ‘smoothing’ the spot market for the
Australian dollar.

3. Key features of the Reserve Bank of Australia’s interventions and the Australian
exchange rate

3.1. Reser6e Bank of Australia inter6ention operations

This section briefly summarises key features of Australia’s foreign exchange
intervention operations since the floating of the currency in December 1983. Profiles
of daily foreign exchange transactions4 undertaken by the Reserve Bank of Aus-
tralia over the period December 1983–1997 are shown in Fig. 1 and Fig. 2. Key
summary statistics on the nature and extent of the RBA’s daily foreign exchange
intervention operations over this ‘post-float’ period are shown in Table 1. Intra-
daily data on foreign exchange intervention by the RBA are not available to the
public. However, net market purchases of foreign currency on a daily basis,

4 Foreign exchange holdings by the RBA are invested mainly in government securities, bank deposits
and IMF SDRs. It makes use of futures contracts to hedge against adverse movements in yields. It also
utilises foreign currency swaps, for its own purposes, as well as for other central banks.
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measured in millions of $A, are available with a lag of six months. These include
the amount of intervention aimed at influencing the exchange rate, as well as
foreign exchange transactions carried out on behalf of the Commonwealth govern-
ment — hence the degree of intervention can be inferred from these transaction
data5.

Over the entire period since the float, the Reserve Bank has intervened on slightly
less than half of all the trading days, with an average volume of $A 56 million on
those days in which it did enter the market. Fig. 1 and Table 1 reveal that at
different times Reserve Bank intervention operations have been targeted at both
supporting the Australian currency, as well as moderating its rise. The data,
however, suggests an asymmetry in the nature of the Bank’s intervention opera-
tions. While the frequency of purchases of Australian dollars (13.8%) has been
significantly lower than the frequency of sales (32.7%), the average value of
transactions involving purchases of the Australian currency ($A 75 million) has
been significantly greater than transactions involving sales of the currency ($A 48
million).

The nature and aims of the Australia’s intervention policy has not been uniform.
Rankin (1998) highlights that the RBA’s intervention operations have undergone
several shifts in policy over the period. Typically, five distinct episodes have been
identified. We provide some key summary statistics for each of these episodes in
Table 1.

3.1.1. Period I: December 1983 to June 1986
Interventions during this immediate post-float period were characterised as

operations where the Reserve Bank was engaged in ‘smoothing and testing’ of the
market. The frequency of interventions was the highest (85%) and fairly evenly
divided between purchases and sales of Australian dollars, however the average
magnitude of transactions undertaken by the Bank was modest ($A 8 million). On
less than 2% of the intervention days, there were official statements from either the
RBA or the Commonwealth government regarding the undesirability of prevailing
conditions in the foreign exchange market.

3.1.2. Period II: July 1986 to September 1991
While the intervention frequency remained quite high during this period, with the

RBA being present in the market for approximately 7 out of every 10 days, the
most noticeable shift in policy was the marked increase in the magnitude of
interventions. On those days that the Bank was in the market, the average absolute
value of transactions jumped to $A 63 million. The fact that the Reserve Bank was
pursuing a ‘leaning against the wind’ intervention policy, attempting to moderate
rises in the currency during 1988 and the latter part of 1990, is evident in that 84%
of the transactions during this period involved sales of the Australian dollar.
Interventions in support of the currency while less frequent, were considerably

5 Neely (1998) reports that the inclusion of client transaction data does not significantly affect the
statistical properties of the intervention data in the US.
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larger in magnitude, with the average value of purchases of the Australian dollar
nearly twice the size of the average value of sales. The largest defence of the
currency (a purchase of $A 1026 million) occurred at the time of the October 1987
worldwide stock market crash. The Bank issued a statement of its interventions on
9% of the days of activity. We test below to see whether the Bank had any success
in ‘leaning against the wind’, or in ‘smoothing’ in this period, and we find positive
evidence.

3.1.3. Period III: October 1991 to No6ember 1993
A very distinctive shift in the RBA’s intervention strategy is noticeable over this

period. Almost all of the interventions undertaken by the Bank involved purchases
of the Australian currency. The Bank’s presence in the market was considerably less
frequent (approximately 1 out or every 4 days), although the intensity of its
intervention as measured by the average value of transactions ($A 145 million), was
substantially higher. On 8.5% of its intervention days, the Bank put out a statement
declaring its presence. Episodic sharp falls in the value of the currency, during a
period in which the Bank was easing monetary policy, appears to have underpinned
this shift in intervention strategy. As one official states ‘‘As the Bank did not want
to have to stall or reverse the easing of monetary policy in order to support the
exchange rate, it sought to maximise the impact of its interventions through careful
management of their size and timing (see Rankin, 1998)’’. The largest defenses
occurred in August 1992. In the months leading up to that, the weakening world
economy had reduced Australia’s terms of trade, putting continuous downward
pressure on the currency. The RBA preferred not to raise the cash rate in these
circumstances (since real interest rates were perceived to be high, and the recovery
of activity still nascent), and opted for intervention6. Unfortunately many other
OECD countries faced the same dilemma, and most decided to raise their interest
rates. This meant that the RBA needed to commit much larger volumes in defense
of the currency. We test whether the RBA was successful in this substituting of
monetary policy imperatives with the intervention instrument, and we find that it
was not.

3.1.4. Period IV: December 1993 to June 1995
In this time period RBA did not undertake any foreign exchange transactions

and it constituted the longest period of inactivity for the Bank over the post-float
period.

3.1.5. Period V: July 1995 to December 1997
In July 1995, the Bank returned to the market undertaking foreign exchange

transactions targeted specifically at retirement of the large swap positions built up
during Period III. Thus, market transactions were motivated to take advantage of
the strong $A to retire the bulk of its existing swap positions at favourable prices,

6 See the Reserve Bank of Australia’s Report and Financial Statements, 1993, pp. 3–5.
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rather than motivated by the aim to achieving specific goals. Accordingly, the
frequency of official foreign exchange transactions undertaken in this period is not
low, with nearly all the transactions involving moderate average sales ($A 40
million) of Australian dollars.

3.2. Statistical properties of the Australian nominal exchange rate

The exchange rate we are examining for the analysis is the $US/$A exchange rate
over the period December 1983 to December 1997 (see Fig. 3). The sample consists
of 3558 daily observations. The exchange rate is defined as the $US price of one
unit of $A, and the percentage changes are calculated as the difference in natural
logarithms between successive daily 16:00 h (Sydney closing) quotations for the
exchange rates from the inter-bank market multiplied by 100 (Dst= log(St/St−1)×
100), thus representing approximately the continuous compounding returns in
holding $A measured in terms of the $US (see Fig. 4). The returns series possesses
the usual features of positive skewness, excess kurtosis, significant linear and
non-linear serial autocorrelation, and significant volatility asymmetry as measured
by Engle–Ng sign bias tests7.

4. Modelling intervention

The various motivations behind a central bank’s foreign exchange market
intervention and the channels of influence identified in Section 2 suggest that central
banks can influence not only the level of exchange rate but also the volatility of
exchange rate changes. There are broadly two types of exchange rate volatility one
might consider in relation to interventions: option price implied volatility (see
Bonser-Neal and Tanner, 1996) and GARCH volatility (see Dominguez, 1998, etc.).
We chose the latter owing to the lack of readily available data for the $US/$A
options contracts, but more importantly, because GARCH models of exchange rate
volatility allow the empirical testing of the effectiveness of intervention to be carried
out simultaneously on both the mean and conditional volatility of exchange rate
returns.

The effects of the RBA’s foreign exchange intervention are modelled by investi-
gating the statistical properties of changes in the daily $US/$A exchange rate on the
days of intervention. This requires an appropriate model structure that can cater
for the key characteristics of daily exchange rate returns8. We have chosen Nelson
(1991)’s Exponential GARCH modelling strategy as it ensures positivity of the
variance coefficients and also addresses the volatility asymmetry issue. The model
of choice is parsimonious EGARCH(1,1) with Student’s t-distribution for the

7 Interested readers can obtain detailed results from the corresponding author.
8 See Hsieh (1989), and Baillie and Bollerslev (1989) for the modelling of the daily $US exchange rates,

and Kim (1998, 1999) for the daily $A exchange rates.
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standardised residuals as shown below9:

Dst=ac+ %
THU

i=MON

ai Di,t+aHOLDHOL,t

+ (aINTV+aCIDUMCIDUMt+aSIDUMSIDUMt+aRIDUMRIDUMt)Intvt

+aSTDUMSTDUMt+ot : ot=zt
ht ; ot� t(0,ht,d), zt� iid(0,1) (1)

ln ht=bc+bh ln ht−1+bo1

ot−1


ht−1

+bo2
� �ot−1�


ht−1

−
'2

p

�
+ %

THU

i=MON

bi,tDi,t

+bHOLDHOL,t+ (bINTV+bCIDUMCIDUMt+bSIDUMSIDUMt

+bRIDUMRIDUMt)�Intvt �+bSTDUM�STDUMt � (2)

where Di,t, daily dummy that takes the value of one for day i and zero otherwise;
DHOL,t, holiday dummy that takes the value of one for the day immediately after
public holidays; Intvt, the RBA intervention proxied by net market purchases of
foreign currency, measured in $A billions; CIDUMt, cumulative intervention dummy
variable that takes the value of one if intervention at day t is preceded by intervention
in the same direction at day t−1 and t−2, and zero otherwise; SIDUMt,
intervention size dummy variable that takes the value of one if the absolute amount
of intervention at day t is greater than the whole sample average daily net market
purchase of $A 56 million, and zero otherwise; RIDUMt, reported intervention
dummy variable that takes the value of one for the days of known intervention
proxied by a report of such in the Australian Financial Re6iew the following day, and
zero otherwise; STDUMt, official statement dummy that takes the value of positive
(negative) one for days of official statement suggesting the value of the $A should
rise (fall), and zero otherwise; ht, conditional variance of daily exchange rate changes.

Exogenous variables included in the mean and variance equations given above are
different measures of foreign exchange intervention, plus day of the week and holiday
dummies.

The effectiveness of the daily intervention on the exchange rate may be depen-
dent on a number of features. First, the response of the foreign exchange market
may depend on whether the intervention on the day is large enough to have a
significant effect on the current trend. The size of the intervention matters — given
the relatively large turnover in the Australian foreign exchange market ($US 46.6
billion per day in April 199810), the size of intervention has to be substantial enough
to be able to move the ‘equilibrium’ exchange rate. Second, it is important to

9 The generalised t-distribution of McDonald and Newey (1988) which nests both Nelson (1991)’s
GED and the Student’s t-distribution has also been tried and the two estimated shape parameters reveal
that the conditional error distributions are much closer to the Student’s t than the GED. It comes as no
surprise, then, the results of the estimations are qualitatively the same as the ones presented in this paper
for the standardised Student’s t-distribution.

10 Bank for International Settlement (1998) ‘Central Bank Survey of Foreign Exchange and Deriva-
tives Market Activity in April 1998’ Australian data available from www.rba.gov.au/media/mr–98–
12.html.
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determine whether the intervention transaction for the day is a one-off episode,
or a part of a series of interventions over many days. The RBA may spread out
the intervention transaction over a number of days to maximise the effects of
the intervention through the signalling channel. An intervention stance may be
perceived to be more credible to market participants if they see a series of
intervention transactions rather than a one-off entry into the market. Third,
publicised interventions may have different effects to secret ones. Publicised in-
terventions will have their greatest effects if the RBA action is seen as a credible
source of information about future market conditions, in particular the future
monetary policy stance. Secret interventions may also have some effect if the
RBA can stimulate herding behaviour in a desired direction by entering the
market and placing large disguised orders.

The market perception of different effects of intervention is modelled in this
paper by allowing the intervention coefficient to differ depending on the features
of the intervention on the day. This is accomplished by incorporating three slope
dummy (or indicator) variables into the coefficient for the intervention variable
in the conditional mean and variance equations. These are a size dummy
(SIDUMt) that takes the value of one for interventions of larger in amount than
the average daily intervention for the whole sample (A$ 56 million) and zero
otherwise, a cumulative intervention dummy (CIDUMt) that takes the value of
one for days of intervention that are preceded by at least 2 previous days’
intervention in the same direction and zero otherwise, and a secrecy dummy
(RIDUMt) taking the value of one for interventions that are known by the
market (as measured by a report of intervention in the Australian Financial
Re6iew the next day) and zero otherwise. Another intervention indicator variable
(STDUMt) tested is an indicator for official statements from either the RBA or
the Commonwealth government regarding the undesirability of prevailing condi-
tions in the foreign exchange market. This takes the value of minus (plus) one
for days with announcements conveying the authority’s preference to have a
weaker (stronger) $A and zero in the absence of such announcements.

In addition to the intervention variables, the day of the week (Di,t) and
holiday dummy (DHOL,t) variables are included to account for possible seasonal
effects on the conditional mean and variance of the daily exchange rate returns.

5. Results

Table 2 reports the estimation results for the EGARCH(1,1) model with the
exclusion restrictions for the intervention dummy variables. The restricted model
is estimated first in order to examine the overall contemporaneous effects of
intervention on the mean and variance of the exchange rate returns. Table 3
reports the disaggregated intervention effects estimated from the unrestricted
model.
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5.1. Conditional mean

In the restricted model the intervention has a strong positive impact on the value
of the $A on the day of intervention (see Table 2)11. The positive sign of aINT

suggests an appreciation of the $A in response to a sale of the $A (almost always
against the $US). A purchase of $US 1 billion led to a 1.64% appreciation of the
$A on the day of the purchase for the whole sample in the restricted model This
contemporaneous positive effect is due to the simultaneity between the exchange
rate returns and intervention.

Negative slope dummy variable coefficients in the unrestricted model (reported in
Table 3) for the intervention will provide evidence of the stabilising effects of
intervention. The coefficient for the cumulative dummy variable is negative for all
samples except for period III, and is significant in periods II and V. The size slope
dummy is significant in all the sample periods except for period II suggesting that
the larger is the size of intervention the greater is the influence on the movements
of exchange rate. A negative coefficient indicates that the exchange rate moves in
the desired direction for intervention, that is, a sale of $A depresses its value. The
reported intervention dummy is negative for the whole sample and periods I and II,
suggesting that known interventions move the $A in the right direction. In period
III, reported interventions had an opposite impact that may suggest the market in
general was speculating against the RBA, and so the positions taken against the
known intervention exceeded the amount of intervention for the day. In sum, all
the significant coefficients for the intervention slope dummy variables are negative
suggesting that the RBA’s interventions did have trend dampening effects on the
exchange rate movements. Fig. 5 depicts each of the four intervention coefficients,
and the sum of the four that represents the net effects of intervention for each
sample periods. In all cases, the net effect of intervention is smaller than the
contemporaneous effect suggesting that there are indeed trend-reducing effects of
intervention.

The official statement dummy is positive in general but significant only for Period
I. This indicates that market participants do not appear to pay attention to official
statements regarding the desirability or otherwise of the current exchange rate level.
Some seasonal dummy variables contribute to the modelling of the daily exchange
rate return behaviour. The Wednesday and the holiday dummies are significant in
more than one periods. All the significant coefficients are positive in sign suggesting
an appreciation of the $A on these days.

11 Large coefficients for the intervention variable in the mean and variance equations in period I
estimations are due to the small size of market transactions in this period. The average absolute value
of transaction in this period is $US 8 million compared with $US 56 million for the whole period, and
so a one $US billion purchase or sale would have a big impact on both the mean and variance in this
period.
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5.2. Conditional 6ariance

The pattern of effects of intervention on the conditional volatility is similar to
that on the conditional mean — the contemporaneous effects of intervention suffer
from the simultaneity issue but there are moderating forces at work. On the days of
intervention, the conditional volatility of the exchange rate return is significantly
raised, as reported in Table 2 for the restricted model, for all the estimation periods
except for period V, which might (erroneously) suggest that the RBA’s involvement
in the market adds to volatility12. This implies that the presence of the RBA in the
market appeared to have increased the degree of heterogeneity (of beliefs and
information sets) among market participants whether it was intended or not.
However, the market-exciting effect of intervention is offset partially by the
cumulation component of the intervention as reported in Table 3 for the unre-
stricted model. The coefficient for the cumulation dummy is significantly negative in
all the periods suggesting that the presence of the RBA in the market over a
number of consecutive days convinces the market of its intention of market
smoothing. The size dummy is found to be relevant only in period V. The positive
and significant coefficient indicates a rise in market volatility in response to an
intervention. This should not be viewed as a failure of the RBA in its objective to
reduce volatility since all the forex transactions carried out in this period were
primarily to reverse the swap positions that had built up during period III. Fig. 6
shows the net effect of intervention on the conditional variance is lower than the
contemporaneous effect in all the cases suggesting that market calming effects of
intervention is present.

The release of official information regarding the RBA’s position on foreign
exchange market conditions did not have any effect. It is significant and positive
only in period II in which one of the stated aims of the interventions was to signal
to the market the RBA’s position on the desirability or otherwise of the current
direction of the exchange rate. Unfortunately, however, this apparently added more
uncertainty to the market undermining the purpose of information release. This
seems to suggest that the official statements were either irrelevant at best or
unwarranted at worst resulting in added uncertainties in the market leading to
higher daily volatility.

Overall, despite the consistent market calming effect of the cumulative interven-
tion, the RBA’s intervention significantly raised volatility of the daily $US/$A
exchange rate returns. However, due to the simultaneity issue raised above, one
should be careful about interpreting the contemporaneous effects of intervention. In
fact, these effects may indicate that the intervention, overall, moderated the
exchange rate process change compared with what would have occurred in its
absence.

12 The non-responsiveness of the conditional variance to the intervention is not surprising since the
market transactions by the RBA during this period were not purported to be anything other than the
RBA’s portfolio adjustments with no direct intervention aim.
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The positive and significant Monday dummy for the whole and first two
sub-periods confirms the a priori expectation regarding higher volatility on Mon-
days due to information accumulation over weekends. In addition, the Tuesday
dummy is significant in the third sub-period, while the Thursday dummy is
significant in the first two sub-periods. They all have a positive sign suggesting a
higher conditional volatility of returns, on average, on these days.

The test of the exclusion restriction on both the mean and variance is rejected at
least at 5% in all the periods except for the first indicating support for the
hypothesis of stabilising effects of intervention.

6. Concluding comments

We have found evidence that the Reserve Bank of Australia has had some
success in its foreign exchange intervention policy. Its stated objectives and the
resulting performances varied over five distinct phases in the period 1983–1997. By
checking the various components of the exchange rate response to the intervention,
we find evidence of a stabilising influence on the $US/$A exchange rate process.
That is, purchases of $A on a day tended to strengthen the currency and reduce its
conditional volatility. The Reserve Bank will have been prompted to intervene
when the exchange rate moved sufficiently far (down) on a particular day, breach-
ing its threshold of inactivity. On that day, we would expect to see (a defensive)
intervention action positively correlated with volatility and the (depreciating)
change in the currency. This obviously accounts for the observed contemporaneous
effects of intervention documented in the paper. Having laid the groundwork, one
direction of future research would be to explicitly model this policy endogeneity
effect.

In general, we find that official statements concerning intervention had little
effect on the exchange rate process. In the second period (1986–1991), when there
were some large swings in the exchange rate (e.g. a current account deficit blow out
and a subsequent ‘Banana Republic’ statement by the Federal Treasurer in 1986,
1987 stock market crash, monetary policy tightening from 1988, the 1990 Gulf
War) and the RBA aimed to ensure orderly conditions, its official statements had
a very significant destabilising effect, which apparently undermined its intervention
activity.
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