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a b s t r a c t

Estimating the effect of official foreign exchange market inter-
vention is complicated by the fact that intervention at any point
entails a ‘‘self-selection’’ choice made by the authorities and that
no counterfactual is observed. To address these issues, we estimate
the ‘‘counterfactual’’ exchange rate movement in the absence of
intervention by introducing the method of propensity-score
matching to estimate the ‘‘average treatment effect’’ (ATE) of
intervention. To derive the propensity scores we estimate central
bank intervention reaction functions. We estimate the ATE for
daily official intervention in Japan over the January 1999–March
2004 period. This sample encompasses a remarkable variation in
intervention frequencies as well as unprecedented frequent
intervention towards the latter part of the period. We find that
only sporadic and relatively infrequent intervention is effective.

� 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Intervention is not a random occurrence but a process where officials ‘‘self select’’ in deciding
when to intervene. Since an exchange rate movement at any given point in time coincides with either
intervention or no intervention, we cannot observe both what is the exchange rate movement
coinciding with intervention and what would have been the ‘‘counterfactual’’, i.e. what would have
been the exchange rate movement if intervention had not occurred when in fact it did. In other words,
the counterfactual is not directly observable and, as such, this constitutes a missing data problem.
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These inherent issues of self-selection and missing data complicate the assessment of the effects of
intervention. Following the modern literature on treatment effects, we address the issue of self-
selection and the missing counterfactual by estimating the ‘‘average treatment effect’’ (ATE) of
intervention in the JPY/USD exchange rate over the 1999–2004 period using a propensity-score
matching methodology.

The approach taken here to evaluate the effectiveness of intervention, while addressing the
aforementioned methodological issues, is to postulate a counterfactual and, in turn, match pairs of
observations (or an average of control observations) of exchange rate movements – each pair consisting
of an exchange rate movement coinciding with intervention and one that coincides with no inter-
vention – on similar observable characteristics. Although the JPY appreciated strongly against the USD
over our sample period, intervention may still have been effective in reducing the magnitude of this
appreciation. This highlights the necessity of estimating a relevant counterfactual. We consider
intervention as a ‘‘treatment’’ and, using matched counterfactuals, investigate the exchange rate
movements with and without intervention in otherwise identical circumstances (as far as can be
determined by observable market characteristics that lead up to the decision by the central bank to
intervene). By using similar economic circumstances that lead to intervention (similar probabilities of
intervention) for ‘‘matching up’’ observations that differ only in whether intervention occurs or not, we
are able to address the missing observations and the sample selection bias issues.

Our sample of official daily Japanese intervention in the JPY/USD exchange rate market over the
January 1999–March 2004 period constitute a fascinating and unprecedented period in the history of
foreign exchange market intervention and fits our methodological framework perfectly.1 First, the
magnitude of intervention was extremely large. Japanese foreign exchange market intervention
jumped in 2003, shown in Fig. 1, with the official selling of JPY 20.2 trillion (USD 177 billion) in
exchange for USD. Massive intervention operations in support of the USD continued in the first quarter
of 2004, during which time the authorities sold another JPY 14.8 trillion (USD 139 billion). Although
Japan has been the most active amongst the larger industrial economies in its foreign exchange market
operations during the past decade and more, the recent magnitude dwarfs the previous experience.
Second, there are distinct periods of intervention frequency during this sample period. Fatum and
Hutchison (2005) and several others observe that a sharp departure from past Japanese intervention
policy began in early 2003 when the frequency of interventions jumped dramatically. Official inter-
vention continued in the first quarter of 2004 and, in fact, this quarter stands out with an intervention
frequency of 73% of business days. Moreover, Fatum and Hutchison (2005) demonstrate that
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Fig. 1. Official Japanese Intervention 1999–2004. Notes: a) Yearly aggregates of daily intervention in the JPY/USD exchange rate
market. The daily intervention data obtained from the Japanese Ministry of Finance data bank. b) There has been no Japanese
intervention since March 2004.

1 See Humpage (2003) and Sarno and Taylor (2001) for recent surveys of the intervention literature. See Neely (2005) for
a critical assessment and a very useful overview of recent studies of intervention.
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