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Foreign Exchange Intervention:
Did It Work in the 1990s?
KATHRYN M. DOMINGUEZ

For as long as there have been exchange rates, there have been individuals
and governments who have sought to manipulate them. Although there
is anecdotal evidence that some individuals have been highly successful
at influencing markets (such as George Soros in 1992), theory suggests
that as markets develop and deepen they should become less vulnerable
to manipulation. This, in turn, may imply that over time interventions
by central banks in well-developed foreign exchange markets may be less
and less likely to be successful.1 Dominguez and Frankel (1993b) find
strong evidence that interventions implemented by the US Federal Reserve
(Fed), the German Bundesbank, and the Bank of Japan (BOJ) in the 1980s
influenced dollar exchange rates. Other studies come to similar conclusions.2 Does intervention policy continue to work? Or, as theory would
predict, has dollar intervention policy become less effective?
Kathryn M. Dominguez is associate professor of public policy and economics at the University of
Michigan and research associate at the National Bureau of Economic Research. The author is grateful
to Ted Truman for his many helpful comments and suggestions.
1. Here I am implicitly assuming that a transaction in the foreign exchange market by a
central bank is no different from one made by an individual investor or nongovernmental
institution. It may be that because central banks have the ability to support interventions
with current or future changes in monetary policy, interventions are likely to influence
exchange rates whether or not markets are developed. This study tests whether interventions
influence exchange rates, but not why this is the case. See Dominguez (1992, 1998), Dominguez and Frankel (1993a,b,c), Evans and Lyons (2001), Lyons (2001), Montgomery and
Popper (2001), Mussa (1980), and Naranjo and Nimalendran (2000) for discussions of why
interventions might influence exchange rates.
2. See Edison (1993) and Sarno and Taylor (2001) for excellent surveys of the intervention
literature. Also see Dominguez (1990, 1992, 1997, 1998), Dominguez and Frankel (1993a,b,c),
Henderson (1984), Kenen (1987), Lewis (1995), and Obstfeld (1990).
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There are at least four reasons to think that effects of foreign exchange
intervention in the 1990s might differ from the effects of earlier interventions. First, economic conditions in the G-3 countries changed dramatically
in the 1990s. The United States experienced its longest-lasting economic
expansion over this period, while economic growth in Germany and
Europe was largely stalled, and the Japanese economy was often in recession. Second, the US current account deficit grew dramatically over this
period, in large part as a result of the strong relative position of the US
economy over the decade. Gross portfolio and foreign direct investment
flows also rose dramatically in the 1990s, suggesting that global capital
flows were higher and financial markets were more globalized. Third, in
a process culminating in the establishment of the European Central Bank
(ECB) in 1999, the European countries achieved monetary union in the
1990s, and the ECB took over jurisdiction of intervention policy for Germany and the other European countries. Fourth, interest rates in Japan
were so low over this period that monetary policy was thought to be
largely ineffective.
Researchers examining recent data continue to find evidence that intervention operations are effective, although estimates of the magnitude of
the effects vary, as do views on whether intervention is a useful policy
tool.3 Part of the explanation for the differing results is that studies focus
on different central banks, different exchange rates, and different time
periods, all leading to difficult comparisons. But, in large part, the differences in results across studies and in views regarding the efficacy of
intervention are consequences of the way in which researchers define the
success of an intervention.
Central bankers, market participants, and researchers are all likely to
agree that a successful intervention is one that significantly influences
either the relative price or the volatility of a currency in the appropriate
direction.4 Where disagreement about success is likely to arise is in the
definition of ‘‘significant influence,’’ which in turn depends on the size
and persistence of the influence intervention has on exchange rates. One
of the reasons this is difficult to resolve is that there is no consensus
model of exchange rate determination, so it is difficult to compare actual
behavior and what exchange rates would have been in the absence of
intervention.5 There is also the problem of defining temporal correlations.
3. See, for example, Fatum and Hutchison (2002a,b,c), Galati, Melick, and Micu (2002),
Humpage (1999), Ito (2002), Neely (2002), and Ramaswamy and Hossein (2000).
4. For an overview of studies that focus on the influence of interventions on the volatility
of exchange rates, see Dominguez (1998) and Galati, Melick, and Micu (2002). The empirical
work in this paper focuses exclusively on the influence of intervention on the level of the
exchange rate.
5. Meese and Rogoff (1983) were the first to show that a random-walk model outperforms
standard exchange rate determination models in predicting exchange rate behavior out
of sample.
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Should there be a direct correlation between intervention operations and
the immediate movement of the exchange rate in order to make the case
that intervention caused the change in the exchange rate? Or is it possible
to claim causality when, after days of interventions with no discernible
contemporaneous changes in the exchange rate, there eventually is a
movement of the exchange rate in the desired direction?
This study examines the intervention operations of the G-3 countries—
the United States, Japan, and Germany—over the period 1990-2002. I
analyze the very short-term (four-hour) effects of G-3 intervention operations on dollar exchange rates as well as the longer-term correlations
between episodes of intervention and subsequent currency movements.
The more recent G-3 intervention data suggest that intervention policy is
both alive and well—G-3 central banks continue to intervene to influence
currency values—and these interventions were often successful in influencing short-term and longer-term exchange rate movements.

Dollar Exchange Rate Movements and G-3
Interventions in the 1990s Compared to Those
in the 1980s
In the 1980s we saw dramatic long-run movements in the yen/dollar and
deutsche mark/dollar exchange rates. The dollar was strong against most
currencies in the early 1980s and then depreciated by over 40 percent
relative to the yen and the mark over the course of about a year, starting
in 1985 (coincident with the famous Plaza Accord intervention operations
that took place in September 1985).6 Figures 11.1 and 11.2 show the yen/
dollar and mark/dollar exchange rates over the period 1977-2002.
Although day-to-day volatility in both rates remained fairly constant
over the 25-year span, the longer-term movements were less dramatic in
the 1990s.
The yen/dollar rate reached historic lows in 1995, although from its
peak of 159.7 in April 1990 to its lowest point of 80.6 on April 18, 1995,
the decline in the dollar was relatively gradual. And for most of the 1990s
the yen/dollar rate stayed within the relatively narrow bounds of 135
and 105.
The mark/dollar rate was even more stable than the yen/dollar rate
in the 1990s, reaching its low point of 1.35 in April 1995 and peaking at
1.88 in August 1997. (After the introduction of the euro in January 1999,
the mark/dollar rate climbed to 2.36 in October 2000.) Over most of the
1990s the mark/dollar rate stayed within a narrow band of 1.75 to 1.40.
6. See Dominguez and Frankel (1993b), Funabashi (1988), Henning (1994), and Klein and
Rosengren (1991) for a detailed account of the politics and economics of the Plaza Accord
and other intervention episodes in the 1980s.
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Figure 11.1 Yen/US dollar exchange rate, 1977-2002

Note: All data are for January of the year indicated.
Sources: New York Federal Reserve (daily data were collected at the close of New York
trading).

Figure 11.2 Deutsche mark/US dollar exchange rate, 1977-2002

Note: All data are for January of the year indicated.
Sources: New York Federal Reserve (daily data were collected at the close of New York
trading).
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Figure 11.3 US intervention operations, 1977-2002

Sources: Treasury and Federal Reserve Foreign Exchange Operations, New York Federal
Reserve Quarterly Review.

Although the G-3 central banks continued to intervene in foreign
exchange markets in the 1990s, they did so much less frequently than in
the 1980s. Figure 11.3 shows US dollar intervention operations in the yen
and mark markets over the period 1977-2002.7 The two most active periods
of US intervention were in the late 1970s and early 1980s and again in
the mid- to late 1980s. Although the total number of Fed operations fell
in the 1990s, the size of daily operations was generally much larger. The
largest single-day US purchase of $1.6 billion occurred on November 2,
1994 (and involved a sale of $800 million of yen and $800 million of
marks). The largest single-day US dollar sale, involving $1.34 billion (for
euros) occurred on September 22, 2000. Figure 11.3 also shows that the
last two US interventions involved operations over only one day. In
the 1980s US intervention episodes typically continued for weeks and
sometimes months.
7. In the United States the US Treasury Department and the Federal Reserve have independent legal authority to intervene in foreign exchange markets. In practice, the Treasury and
the Fed typically act jointly and split the costs of intervention equally against their separate
accounts. The New York Fed implements intervention policy for the United States, and for
this reason I follow the convention of associating US intervention operations with the Fed
in this paper.
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Figure 11.4 Japanese intervention operations, 1977-2002

Notes: Pre-1991 BOJ intervention data are unofficial (based on reports in the financial press)
and are dollar purchase/sale dummy variables (arbitrarily drawn here as [1,000, 0, ⳮ1,000]
for better visibility).
Sources: Dominguez and Frankel (1993b), and Ministry of Finance, Japan.

The Japanese Ministry of Finance recently released its official daily
intervention series going back to 1991.8 In the past, researchers were forced
to rely on financial press reports of BOJ interventions to compile a daily
series, and these reports rarely included intervention magnitudes. Figure
11.4 includes the pre-1991 unofficial BOJ intervention series (used in Dominguez and Frankel 1993a, b, c), shown arbitrarily (1,000, 0, ⳮ1,000) for
better visibility on the graph (positive observations denote BOJ purchases
of dollars and negative observations denote BOJ sales of dollars). Without
information on the size of BOJ interventions before 1991, it is difficult to
make a direct comparison of the operations in the 1980s relative to the
1990s, although a visual scan of figure 11.4 suggests that the BOJ was
probably more active in the earlier period. If we focus only on the operations after 1991, the BOJ was much more likely to purchase dollars than
to sell them, although the largest operation on one day involved a sale
of just under $20 billion against yen on April 10, 1998. The largest daily
8. In Japan intervention decisions are made by the Ministry of Finance and implemented
by the Bank of Japan (BOJ). The ministry discloses BOJ interventions four times a year at
http://www.mof.go.jp/english/e1c021.htm and provides historical data starting in 1991.
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Figure 11.5 German intervention operations, 1977-98

Notes: Pre-1991 BOJ intervention data are unofficial (based on reports in the financial press)
and are dollar purchase/sale dummy variables (arbitrarily drawn here as [1,000, 0, ⳮ1,000]
for better visibility).
Source: Deutsche Bundesbank.

BOJ purchase of dollars ($13.5 billion) occurred on April 3, 2000. Unlike
the Fed, the BOJ has continued to intervene in the past few years, and
episodes have generally continued to involve operations across multiple days.
The German Bundesbank continued to intervene actively in the mark/
dollar market through 1992, although after that, the few remaining interventions involved only dollar purchases against the mark (figure 11.5).9
In contrast to the Fed, Bundesbank operations in the 1990s were generally
smaller on a daily basis than had been the case in the 1980s. The largest
Bundesbank dollar purchase after 1990 involved $492 million on March
3, 1995, and the largest dollar sale involved $592 million.
The next section focuses exclusively on the efficacy of the G-3 interventions in the 1990s. However, it would be instructive to keep in mind the
historical context of these interventions. Long-run movements in the two
main dollar exchange rates were less volatile than was the case in the
9. The Bundesbank had sole jurisdiction over intervention decisions and implemented
intervention operations prior to 1999.
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Table 11.1 Typical timing of G-3 interventions during the 24-hour
clock, and timing of available exchange rate data
GMT22 (tⴑ1)
Tokyo

GMT6

GMT8

GMT10

GMT14

GMT17

GMT22

BOJ interventions
7 A.M.
3 P.M. 5 P.M.

Frankfurt
9 A.M.
New York

Bundesbank interventions
11 A.M.
3 P.M.
6 P.M.
Fed interventions
9 A.M.
Noon
5 P.M.

GMT ⳱ Greenwich Mean Time
Source: Author’s calculations.

1980s, although the daily volatilities did not change much over the two
decades. Perhaps as a consequence of the less dramatic long-run movements in currency values, the G-3 central banks were generally less active
interveners in the 1990s. The Bundesbank operations were the smallest
and the least frequent of the three. The United States intervened less
frequently in the 1990s than in the 1980s, although the average size of
daily Fed operations was much larger, especially after 1994. The BOJ was
by a wide margin the most active intervener of the G-3 in the 1990s, and
the size of the largest BOJ interventions was almost three times larger than
Bundesbank operations and twice the size of the largest Fed operations.

Analysis of G-3 Interventions in the 1990s
Timing of Interventions
The foreign exchange market is open 24 hours, though the most active
trading periods in the market occur during business hours in Asia, Europe,
and New York. In Dominguez (2003) I analyze Reuters reports of G-3
interventions from 1989 to 1993. The reports indicate that central banks
typically intervene during business hours in their respective markets.10
Frequency distributions of the times of G-3 intervention suggest that the
BOJ is most likely to intervene at 3:56:36 GMT (or around 1:00 p.m. in
Tokyo). The Bundesbank is most likely to intervene at 11:31:16 GMT (or
at 12:30 p.m. in Frankfurt). And the Fed is most likely to intervene at
14:57:10 GMT (or 10:00 a.m. EST). Table 11.1 shows the relative timing
10. Neely (2000) provides detailed information based on survey data about the practice of
central bank intervention. Beattie and Fillion (1999), Chang and Taylor (1998), Dominguez
(2003), Fischer and Zurlinden (1999), Goodhart and Hesse (1993), Neely (2002), Payne and
Vitale (forthcoming), and Peiers (1997) examine the intraday efficacy of central bank interventions.
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of the Tokyo, Frankfurt, and New York markets using the GMT scale and
indicates the times when each central bank is likely to be in the market.
Table 11.1 also includes the times during the 24-hour clock when exchange
rate data series are available. (These data series are used in the subsequent
empirical tests.)11 It is worth noting that Tokyo business hours end just
as the Frankfurt market opens, and the New York market overlaps the
Frankfurt market for two hours. The New York market closes two hours
before the Tokyo financial market opens.
The G-3 central banks all currently make public historical daily intervention data. Unfortunately, they do not provide the exact timing of interventions, nor do they disclose how many operations occurred over the course
of the day. Therefore, in order to measure the influence of interventions
on foreign exchange markets it is important to take into account the timing
of when interventions are likely to take place. For example, if we want
to know whether an intervention by the BOJ on day t influenced the yen/
dollar rate on the same day, we would want to look at the change in the
yen/dollar rate before the Tokyo market opens relative to the exchange
rate at the close of the Tokyo market. However, if the Fed or the Bundesbank intervened on the same day, it would be inappropriate to look for
the effects of those interventions on the yen/dollar rate during the Tokyo
market hours, because neither bank would likely have intervened until
well after the Tokyo market was closed. In this study I use seven hourly
observations (listed in table 11.1 and spaced approximately every four
hours) of the yen/dollar and mark/dollar exchange rates in order to be
able to measure the contemporaneous impact of the interventions during
the relevant business hours and to measure the persistence of these
effects.12

The Efficacy of Japanese Intervention Operations
The BOJ was the most active intervener of the G-3 in the foreign exchange
market during the 1990s. The total volume of BOJ interventions exceeded
those by both the Fed and the Bundesbank by over 13 times. The BOJ
was also much more likely to intervene unilaterally than the other two.

11. Because mark/dollar data are not available at 5:00 p.m. Frankfurt time (GMT16), data
from 6:00 p.m. (GMT17) are used as a proxy for Frankfurt closing in the regression analysis.
Likewise, yen/dollar data are not available at 9:00 a.m. Tokyo (GMT1), so data observed
at GMT22(t-1) are used in the analysis as a proxy for the Tokyo open price.
12. The GMT6 exchange rate data are from the Reserve Bank of Australia, GMT8 data are
from the Bank of Japan, GMT10 data are from the Swiss National Bank, and GMT14,17,22
data are from the New York Fed. I am grateful to Carol Osler, Andres Fischer, Masashi
Nakajima, and especially Chris Neely for their assistance in acquiring these data.
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Figure 11.6 Japanese interventions and the yen/US dollar
exchange rate, 1990-June 2002

Note: All data are for January of the year indicated.
Source: Japanese Ministry of Finance.

Only 47 percent of BOJ interventions were coordinated with another
central bank. Figure 11.6 shows the yen/dollar exchange rate together
with BOJ interventions over the period 1991 through June 2002. The BOJ
intervened on a total of 219 days over the 12-year period, spending a
total of nearly $300 billion.13 These interventions generally involved purchases of US dollars (and sales of yen), indicating that the BOJ was
generally attempting to weaken the yen relative to the dollar over this
period. BOJ operations were episodic, with long spells of no intervention
activity and then weeks, and sometimes months, of periodic operations.
Table 11.2 indicates that there were two episodes during this period in
which the BOJ sold dollars (and purchased yen)—in 1991-92 and again
in 1997-98; in both of these periods the yen/dollar rate generally exceeded
125 and the BOJ’s stated objective was to strengthen the yen relative to
the dollar.14 In the three episodes when the BOJ purchased dollars, the
yen/dollar rate was always well below 125, implicitly suggesting that 125
13. One of these interventions, on September 22, 2000, was in support of the euro against
the yen (all other operations were against the dollar).
14. The exceptions are three BOJ dollar sales operations on November 3, 5, and 6, 1997,
that occurred when the yen/dollar rate was between 120.3 and 123.1. The yen/dollar rate
reached 125 on November 11, 1997.
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Number of interventions
Average daily size
(millions of US dollars)
Total amount (millions of US dollars)
Percent daily returns with correct signa
Percent coordinated with Fedb
4-hour impact of BOJ interventionc
T-statisticd
8-hour impact of BOJ interventionc
T-statisticd
48-hour persistence?e
Yen/dollar ratef
Before interventions
After interventions
1 month after interventions
2 months after interventions
3 months after interventions
Success during intervention?g
Long-run success?h
138.73
124.15

$297,249.7
47
10
1.027
4.244
0.004
0.354
No

218
$1,357

1991-2002
(full period)

138.73
127.98
124.30
121.10
123.90
Yes
Yes

ⳮ$6,017.60
48
11
ⳮ0.527
ⳮ0.207
ⳮ4.033
ⳮ1.44
No

27
ⳮ$223

May 1991August 1992
(dollar sales)

114.03
104.26
106.50
105.70
107.90
No
10 months

$113,524.1
42
12
1.014
2.261
0.326
1.114
No

152
$747

April 1993February
1996
(dollar buy)

120.33
136.54
139.50
145.80
132.60
No
4 months

ⳮ$31,834.2
27
9
1.027
0.544
0.717
1.807
Yes

11
ⳮ$2,894

November
1997June 1998
(dollar sales)

117.29
124.15
120.20
121.10
118.00
Yes
Yes

$47,527.0
82
0
0.533
2.728
0.341
3.397
Yes

11
$4,321

September
2001June 2002
(dollar buy)

(table continues next page)

108.78
104.80
109
108
105
No
Yes

$97,001.2
75
0
1.006
2.314
0.429
2.187
Yes

17
$5,706

January
1999April 2000
(dollar buy)

Table 11.2 The influence of BOJ interventions on the yen/dollar rate during Tokyo business hours, 1991-2002
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Source: Japanese Ministry of Finance.

Note: The BOJ intervention in support of the euro on September 22, 2000, is excluded because it was not intended to directly impact the yen/dollar rate.

h. Indicates whether the yen/dollar rate moved in the appropriate direction within three months of the last intervention operation in the episode. If the
yen/dollar rate moved in the appropriate direction more than 3 months later, the number of months is listed.

g. Indicates whether the yen/dollar rate moved in the appropriate direction over the period in which intervention operations took place (measured at the
close of the New York market on the day before intervention operations started relative to the close of the New York market on the last day of intervention).

f. The exchange rate before interventions is the rate just before the opening of the Tokyo market (GMT22[tⳮ1]) on the first day of BOJ interventions
in the episode. The yen/dollar rate after interventions is the rate at the close of the New York market (GMT22) on the last day of BOJ interventions in
the episode.

e. Indicates whether 48-hour lags of BOJ intervention operations are statistically significant.

d. The t-statistics are based on robust standard errors for the corresponding regression coefficient.

c. The entries for 4-hour and 8-hour impact indicate the coefficient on BOJ intervention in a regression of 4-hour and 8-hour yen/dollar returns on
constant, BOJ, Fed, and Bundesbank dollar intervention magnitudes (with each central bank’s intervention assumed to occur during the 4-hour morning
period or the 8-hour trading period, 9 A.M. to 5 P.M., in each of the respective markets).

b. Indicates the percentage of BOJ intervention days when the Fed also intervened.

a. Indicates percentage of intervention days when the daily yen/dollar rate moved in the appropriate direction (so that a dollar-strengthening operation
led to an increase in the yen/dollar rate) during Tokyo trading hours.

Table 11.2 The influence of BOJ interventions on the yen/dollar rate during Tokyo business hours, 1991-2002
(continued)

was a target or threshold value of the yen/dollar exchange rate over
this period.
From 199115 through August 1992, the BOJ intervened on 27 days, selling
a total of $6 billion in an attempt to increase the value of the yen relative
to the dollar. Over the same period, the yen/dollar rate fell from a high
of 138.7 yen to the dollar on May 13, 1991 (on the morning of the first
day on which the BOJ intervened) to 127.9 yen to the dollar at the end
of the last day of intervention on August 11, 1992. Although the movement
of the yen over the two-year period is consistent with BOJ (and Fed)
interventions, the daily correlation of interventions and exchange rate
movements is negative (and statistically insignificant) over this period,
indicating that on the days when the BOJ sold dollars, the dollar typically
rose in value. Overall, the objective of the BOJ (to strengthen the yen)
succeeded over the period of intervention operations. Furthermore, the
yen/dollar rate remained below 125 three months after the last BOJ intervention operation in this episode. On the other hand, analysis of the
daily data does not provide direct evidence to indicate that it was the
intervention operations that led to the rise in the relative value of the yen
over this period.
The second episode of BOJ intervention started in April 1993 and continued through February 1996. Over the four-year period the BOJ intervened
on 152 days, purchasing a total of $113 billion in an attempt to weaken
the yen relative to the dollar. As can be seen in figure 11.6, the yen/dollar
rate hovered around 124 in January 1993, hit a low of 81 in April 1995,
and rose back to 126 by April 1997. The BOJ began its intervention operations when the yen/dollar exchange rate was 114 in April 1993 and ended
its interventions when the rate reached 104 in February 1996, with the
largest dollar purchases occurring in August and September 1995. If we
look at this period as one long intervention episode, the BOJ objective of
weakening the yen was unsuccessful in the sense that the yen/dollar rate
ended lower after the interventions than before. It is impossible, however,
to know how the yen/dollar rate might have moved had the BOJ not
intervened. On the other hand, if we look only at the interventions that
occurred starting in August 1995 (after the yen/dollar rate had bottomed
out) the operations appear to have been highly successful. An analysis
of the daily data over the full four-year period indicates that interventions
did affect 4-hour returns both significantly and in the right direction—
but this effect does not show up in the 8-hour returns, suggesting that
the efficacy of the operations was extremely short-lived. If we examine
15. Official Japanese intervention data are available starting in January 1991. Reports in the
financial press indicate that the BOJ was also very active in foreign exchange markets in
1990, but since these data may contain type I and type II errors—that is, they may include
days when no intervention actually took place and may exclude days when intervention
did take place—the analysis of BOJ operations in this paper starts in 1991.
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Table 11.3 BOJ interventions with the largest daily impact,
1991-2002

Date

Percent
increase
in yen/
dollar rate

BOJ’s three most effective US
strengthening interventions
August 19, 1993
August 15, 1995
August 2, 1995

BOJ dollar
amount
(millions of
US dollars)

Coordinated
with G-2?

dollar4.21
3.37
3.26

BOJ’s three most effective yenstrengthening interventions
June 17, 1998
ⳮ4.87
December 17, 1997
ⳮ2.91
January 17, 1992
ⳮ2.91

$167
$515
$7,672

ⳮ$1,613
ⳮ$2,144
ⳮ$49.1

Fed
Fed and Bundesbank
Fed

Fed
No
Fed

Note: Yen/dollar returns are measured over a 24-hour period, starting two hours before the
Tokyo market opens and ending with the close of New York trading.
Source: Japanese Ministry of Finance.

the 11 interventions that occurred between August 1995 and February
1996 separately, we find both a 4-hour impact effect and strong evidence
of persistence.16
The third episode of BOJ intervention involved sales of dollars (and
purchases of yen) starting in November 1997 and ending in June 1998.
This is another case where the yen/dollar rate over the period actually rose
initially and subsequently fell, so the connection between the interventions
and the currency movements is not unidirectional. On a daily basis, interventions are found to affect the exchange rate in the right direction (though
the effect becomes more significant, although smaller, after 8 hours),
and there is evidence of persistence beyond 48 hours. The largest daily
intervention operation by the BOJ occurred in this period, on April 10,
1998, with a sale of $19.9 billion resulting in a 1.9 percent fall in the yen/
dollar rate by the close of the New York market. Interestingly, as shown
in table 11.3, the BOJ’s next dollar sale, on June 17, 1998, involved sales
of $1.6 billion (coordinated with an $833 million Fed operation), but it
had a much larger effect (4.87 percent) on the yen/dollar rate.
The BOJ returned to purchasing dollars (and selling yen) between January 1999 and March 2000 and then, after a year’s hiatus, it bought dollars
again between September 2001 and June 2002. In the first of these dollar16. The 11 BOJ dollar purchases from August 1995 through February 1996 totaled $41.6
billion and averaged $3.5 billion per day. The 4-hour impact of BOJ interventions on returns
was 1.701 with a t-statistic of 3.444; after 8 hours the effect falls to 0.219 and continues to
have a statistically significant effect after 48 hours. The yen/dollar rate on the first day of
these operations was 88.07, and at the end of the period it was 104.26.
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Figure 11.7 German interventions and the deutsche mark/US
dollar exchange rate, 1990-98

Note: All data are for January of the year indicated.
Source: Deutsche Bundesbank.

buying episodes the yen/dollar rate fell from 108.8 to 104.8, suggesting
that the BOJ was not successful at weakening the yen. The analysis of
the daily impact of these operations suggests, however, that they were
both statistically significant and persistent. To borrow a battlefield analogy, the BOJ seems to have won many daily battles with the foreign
exchange market in this period, yet it lost the war. Dollar buying resumed
again in September 2001 and from May through June 2002. Over this
period the yen/dollar rate rose from 117 to 124, and the daily analysis
suggests that on average these operations had a statistically significant
and persistent influence.

The Efficacy of German Intervention Operations
The Bundesbank had jurisdiction over mark intervention policy through
1998, although its last operation took place on August 15, 1995. Sixty
percent of Bundesbank interventions over this period were coordinated
with the Fed, and all interventions after 1991 were coordinated. Figure 11.7
shows Bundesbank intervention operations and the mark/dollar exchange
rate over the period 1990-1998. The information in table 11.4 indicates
that the Bundesbank intervened on 36 days during this period, for a total
of just over $7 billion, with the bulk of operations occurring before 1992.
Bundesbank daily interventions were generally much smaller than BOJ
operations in magnitude, and in most instances the Bundesbank intervened over much shorter episodes. The majority of Bundesbank intervenFOREIGN EXCHANGE INTERVENTION 231
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Note: See table 11.2.

Number of interventions
Average daily size (millions of US
dollars)
Total amount (millions of US dollars)
Percent daily returns with correct sign
Percent coordinated with Fed
4-hour impact of Bundesbank
intervention
T-statistic
8-hour impact of Bundesbank
intervention
T-statistic
48-hour persistence?
Deutsche mark/US dollar rate
Before interventions
After interventions
1 month after interventions
2 months after interventions
3 months after interventions
Success during intervention?
Long-run success?
ⳮ$739
80
40
1.432
1.038
16.570
4.147
Yes
1.727
1.698
1.693
1.636
1.697
Yes
Yes

0.816
9.777
1.906
No
1.727
1.476

5
ⳮ$148

$7,261
47
61
2.106

36
$202

1990-98
(full period)

JanuaryMarch
1990
(dollar sales)

1.468
1.454
1.569
1.683
1.713
No
Yes

1.879
No

1.584
17.181

$270
50
100
17.085

4
$68

February
1991
(dollar buy)

1.569
1.824
1.688
1.693
1.616
No
4 months

0.259
No

0.810
1.734

ⳮ$3,546
35
29
3.042

17
ⳮ$207

MarchAugust
1991
(dollar sales)

1.458
1.403
1.485
1.53
1.595
No
Yes

0.454
No

0.191
7.717

$513
50
100
1.218

4
$128

JulyAugust
1992
(dollar buy)

1.636
1.584
1.589
1.546
1.548
No
No

2.195
No

1.033
23.939

$506
50
100
10.485

2
$253

May-June
1994
(dollar buy)

1.443
1.476
1.488
1.422
1.410
Yes
Yes

1.638
No

0.203
20.650

$1,687
50
100
1.125

4
$422

MarchAugust
1995
(dollar buy)

Table 11.4 The influence of Bundesbank interventions on the deutsche mark/dollar rate during Frankfurt
business hours, 1990-98

tion operations involved sales of dollars for marks in early 1990 and late
1991. In both episodes of dollar sales the mark/dollar rate was well above
1.6. And in three of the four episodes of dollar purchases the mark-dollar
rate was well below 1.5, suggesting that 1.55 was the relevant pivot rate
for the Bundesbank over this period. The one episode that is a bit puzzling
occurred in May and June 1994 when the Bundesbank purchased dollars
on two occasions when the mark/dollar rate was above 1.55, although
both of these operations were coordinated with the Fed and the BOJ,
suggesting that these may have been intended to strengthen the dollar
relative to the yen, rather than to weaken the mark.
Over the six episodes of Bundesbank intervention, only the 1990 operations had persistent effects—that is, lasting more than 48 hours—on the
mark/dollar rate. That said, figure 11.7 shows that in all but the 1994
episode, the mark/dollar rate eventually moved in the direction of the
Bundesbank interventions. Indeed, table 11.4 indicates that only in the
case of the two interventions in 1994 did the mark/dollar rate not move
in the appropriate direction within three months of the last Bundesbank
intervention operation. So again, an evaluation of the overall efficacy of
Bundesbank operations depends critically on whether one expects to see
effects of interventions on the exchange rate immediately or over a longer
horizon. It obviously becomes more difficult to make the case that interventions ‘‘caused’’ the subsequent changes in the mark/dollar rate when
the two series are not closely linked temporally. In all of the episodes the
sign on the coefficient of Bundesbank interventions is positive, suggesting
that, on average, the mark/dollar rate moved in the appropriate direction
on the day of intervention. And in four of the six episodes (including the
1994 operations), and in the full sample period, Bundesbank interventions
had a statistically significant effect on the mark/dollar rate over an 8hour period. Table 11.5 shows that the largest percentage change in the
mark/dollar rate on an intervention day occurred on August 15, 1995,
when the Bundesbank purchased $398.1 million (together with the Fed
and the BOJ).

The Efficacy of European Intervention Operations
In January 1999 the euro replaced the mark and became the European
currency. The European Central Bank (ECB) implements euro intervention
policy, and, after much speculation in the financial press over whether it
would ever intervene, the ECB intervened on four occasions in September
and November 2000.17 Figure 11.8 shows the euro/US dollar exchange
rate together with the four ECB interventions in the fall of 2000. The dollar
17. Intervention decisions involving the euro are made by the ECB in consultation with the
ECOFIN council. The dates of the ECB interventions in 2000 are September 22 and November
3, 6, and 9.
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Table 11.5 Bundesbank interventions with the largest daily impact,
1990-98

Date

Percent
increase in
deutsche mark/
dollar rate

Bundesbank’s three largest US
dollar-strengthening interventions
August 15, 1995
2.823
July 20, 1992
2.371
May 31, 1995
1.015
Bundesbank’s three largest
deutsche mark-strengthening interventions
July 12, 1991
ⳮ2.528
January 4, 1990
ⳮ2.401
April 23, 1991
ⳮ1.255

Bundesbank
dollar amount
(millions of
US dollars)

Coordinated
with G-2?

398.1
100.9
395.6

Fed and BOJ
Fed
Fed and BOJ

ⳮ339.5
ⳮ50.4
ⳮ430.3

Fed
BOJ
No

Note: Deutsche mark/dollar returns are measured over a 24-hour period, starting two hours
before the Tokyo market opens and ending with the close of New York trading.
Source: Deutsche Bundesbank.

Figure 11.8 European interventions and the euro/US dollar
exchange rate, 1999-June 2002

Notes: ECB interventions are based on reports in the financial press and are arbitrarily drawn
here as (0, ⳮ100). All data are for January of the year indicated.
Source: European Central Bank.

magnitudes of the ECB operations have not been made public, so they
are shown on the graph (arbitrarily) as interventions of equal size (100
million). The ECB operations came as the euro was at its weakest against
the dollar, and the operations coincided with a substantial (although
relatively short-lived) strengthening of the euro. The first ECB operation
was coordinated with the Fed and the BOJ, along with other central banks.
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Table 11.6 The influence of ECB interventions on the euro/US
dollar rate during Frankfurt business hours
September-November 2000
dollar sales
Number of interventions
Percent with correct sign
Percent coordinated
4-hour impact of ECB intervention
T-statistic
8-hour impact of ECB intervention
T-statistic
Persistence?
Euro/US dollar rate
Before interventions
After interventions
1 month after interventions
2 months after interventions
3 months after interventions
Success during intervention?
Long-run success?

4
75
25
2.649
2.655
7.920
1.337
No
1.164
1.152
1.124
1.059
1.081
Yes
Yes

ECB ⳱ European Central Bank
Note: See table 11.2.
Source: European Central Bank.

Table 11.6 shows that ECB operations had statistically significant effects
at 4 hours, though the effects had largely died out by the end of 8 hours.
Again, if we consider the longer-term (but not long-term) movement of
the euro relative to the dollar, there continues to be evidence of persistence
(with the euro/US dollar rate continuing to fall) three months after the
last ECB intervention operation.

The Efficacy of US Intervention Operations
Over the period 1990-2002 the Fed intervened on 74 days, with 39 daily
operations in the yen/dollar market, 48 daily operations in the mark/
dollar market, and one operation in the euro/dollar market.18 Figures 11.9
and 11.10 depict Fed operations in each of the currency markets together
with the relevant exchange rate. Just as was the case for the BOJ and
Bundesbank, the Fed intervened episodically in both markets. Tables 11.7
through 11.10 summarize the daily effects of these interventions.
Fed interventions in the yen/dollar market can be grouped into four
episodes, many of which overlap with the episodes examined earlier for
the BOJ. Indeed, on 94 percent of the US intervention days in the yen/
18. There were 14 days on which the Fed intervened in both the yen/dollar and mark/
dollar (or euro/dollar) markets over this period.
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Figure 11.9 US intervention and the yen/US dollar exchange rate

Note: Data are for January of each year indicated.
Source: Federal Reserve.

Figure 11.10 US intervention and the deutsche mark/US dollar
exchange rate

Note: Data are for January of each year indicated.
Source: Federal Reserve.

dollar market, the Fed coordinated its operations with the BOJ (and all
operations after July 1992 were coordinated with the BOJ).
All the US operations before July 1992 involved sales of dollars for yen
in an attempt to lower the yen/dollar rate. These operations were relatively
small in magnitude. The operations in 1990 exerted a statistically signifi236 DOLLAR OVERVALUATION AND THE WORLD ECONOMY
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Source: Federal Reserve.

Note: See table 11.2.

Number of interventions
Average daily size (millions of US dollars)
Total amount (millions of US dollars)
Percent daily returns with correct sign
Percent coordinated with BOJ
4-hour impact of Fed intervention
T-statistic
8-hour impact of Fed intervention
T-statistic
48-hour persistence?
Yen/US dollar rate
Before interventions
After interventions
1 month after interventions
2 months after interventions
3 months after interventions
Success during interventions?
Long-run success?
144.52
136.53

39
$272
$10,595.30
35
94
2.231
0.952
2.151
1.104
No

1990-2002
(full period)

144.52
158.33
156.50
153.50
151.20
No
4 months

16
ⳮ$136
ⳮ$2,180
7
94
ⳮ15.106
ⳮ2.451
0.058
0.104
No

JanuaryApril 1990
(dollar sale)

136.11
128.63
133.80
134.30
129.50
Yes
Yes

4
ⳮ$58
ⳮ$238
50
75
15.557
0.332
16.931
1.130
No

March 1991February 1992
(dollar sale)

110.59
96.81
104.10
100.60
101.50
No
13 months

18
$408
$7,344
55
100
2.788
1.093
0.063
0.319
No

April 1993August 1995
(dollar buy)

Table 11.7 The influence of Fed intervention on the yen/dollar rate during New York business hours

143.35
136.53
139.50
145.90
133.90
Yes
Yes

1
ⳮ$833
ⳮ$833
100
100
9.439
15.743
10.084
16.818
Yes

June 1998
(dollar sale)

Table 11.8 Fed interventions with the largest daily impact on the
yen/US dollar rate, 1990-2002
Fed $
amount
(millions of
dollars)

Coordinated
with G-2?

Fed’s three largest US dollarstrengthening interventions
August 19, 1993
4.21
August 15, 1995
3.37
August 2, 1995
3.26

$165
$300
$500

BOJ
BOJ and Bundesbank
BOJ

Fed’s three largest yenstrengthening interventions
June 17, 1998
ⳮ4.87
January 17, 1992
ⳮ2.91
March 2, 1995
ⳮ1.58

ⳮ$833
ⳮ$50
ⳮ$150

Date

Percent
increase in
yen/
dollar rate

BOJ
BOJ
BOJ and Bundesbank

Note: Yen/dollar returns are measured over a 24-hour period, starting two hours before the
Tokyo market opens and ending with the close of New York trading.
Source: Federal Reserve.

cant influence on the yen/dollar rate on impact, although the negative
coefficient on Fed intervention suggests that, on average, the dollar rose
rather than fell in value during the morning hours in New York. There
is no evidence of intervention’s influence, however, beyond those few
hours. (Four months after the last Fed intervention in this episode, the
yen/dollar rate fell below 144, the rate on the day before the interventions
in this episode started.)
The longest period over which the United States intervened in the same
direction involved 18 days of purchasing dollars for yen over the period
1992-95. Over this period the yen/dollar rate fell from 110 to just above 80
and then eventually reached 96.81 at the end of the last day of Fed intervention. Recall that over this same period the BOJ intervened on 152 days.
Dividing the Fed interventions over this period by year, it is only in 1994
that the interventions have a statistically significant influence on the yen/
dollar rate, this time in the correct direction. The effect does not last beyond
the New York morning hours in the 48-hour-persistence tests. And it was
only 13 months after the last US intervention that the yen/dollar rate
exceeded 110 (the rate on the day of the first Fed operation in this episode).
The most successful Fed operation, in terms of immediate impact and
48-hour persistence, occurred on the Fed’s last day of intervention in the
yen/dollar market, on June 17, 1998. On this day the Fed sold $833 million
in an effort to strengthen the yen in coordination with the BOJ. As shown
in table 11.8, the Fed and BOJ interventions on this day led to a 4.87
percent decrease in the yen/dollar exchange rate between the Tokyo
morning hours and the close of the New York market.
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Source: Federal Reserve.

Note: See table 11.2.

Number of interventions
Average daily size (millions of
US dollars)
Total amount (millions of US dollars)
Percent daily returns with correct sign
Percent coordinated with Bundesbank
4-hour impact of Fed intervention
T-statistic
8-hour impact of Fed intervention
T-statistic
48-hour persistence?
Deutsche mark/dollar rate
Before interventions
After interventions
1 month after interventions
2 months after interventions
3 months after interventions
Success during intervention?
Long-run success?
ⳮ$200
100
100
11.819
2.926
3.593
6.216
Yes
1.715
1.698
1.693
1.655
1.692
Yes
Yes

1.715
2.231

2
ⳮ$100

JauaryMarch 1990
(dollar sale)

$12,416
47
57
ⳮ4.796
ⳮ2.693
0.543
0.329
No

49
$253

1990-2002
(full period)

1.672
1.644
1.546
1.548
1.562
No
No

$1,000
57
0
ⳮ12.634
ⳮ1.375
ⳮ0.742
ⳮ0.071
No

17
$59

May-July
1990
(dollar buy)

1.468
1.454
1.569
1.683
1.713
No
Yes

$1,336
42
57
ⳮ13.357
ⳮ2.914
ⳮ3.039
ⳮ0.751
No

7
$191

February
1991
(dollar buy)

1.569
1.789
1.724
1.684
1.691
No
5 months

ⳮ$520
17
83
ⳮ20.763
ⳮ0.557
ⳮ0.769
ⳮ0.047
No

6
ⳮ$87

MarchJuly 1991
(dollar sale)

1.458
1.476
1.488
1.422
1.406
Yes
Yes

$8,020
44
63
ⳮ2.634
ⳮ1.055
ⳮ1.487
ⳮ0.580
No

16
$501

July 1992August 1995
(dollar buy)

2.275
2.231
2.339
2.314
2.110
Yes
Yes

ⳮ$1,340
100
0
7.109
4.588
1.495
9.377
Yes

1
ⳮ$1,340

September
2000
(dollar sale)

Table 11.9 The influence of Fed interventions on the deutsche mark/US dollar rate during New York business
hours, 1990-2002

Table 11.10 Fed interventions with the largest daily impact on the
deutsche mark/dollar rate, 1990-2002

Date

Percent
increase in
deutsche
mark/
dollar rate

Fed’s three largest US dollarstrengthening interventions
August 15, 1992
July 20, 1992
May 31, 1995

2.822
2.371
2.015

Fed’s three largest deutsche
mark-strengthening interventions
July 12, 1991
ⳮ2.528
September 22, 2000
ⳮ1.993
March 5, 1990
ⳮ1.058

Fed dollar
amount
(millions of
US dollars)

Coordinated
with G-2?

$400
$170
$500

BOJ and Bundesbank
Bundesbank
BOJ and Bundesbank

ⳮ$100
ⳮ$1,340
ⳮ$50

Bundesbank
BOJ
BOJ and Bundesbank

Note: Deutsche mark/dollar returns are measured over a 24-hour period, starting two hours
before the Tokyo market opens and ending with the close of New York trading.
Source: Federal Reserve.

Figure 11.10 shows the Fed interventions that were intended to influence
the mark/dollar exchange rate. Table 11.9 provides a summary of the
results of analyzing the six main episodes of Fed intervention over this
period. With the exception of two short episodes of dollar sales in early
1990 and mid-1991, the bulk of the interventions in this market were
aimed at strengthening the dollar relative to the mark.
The first intervention episode involving dollar sales in early 1990 was
extremely successful both in terms of daily and longer-term movements
of the mark/dollar exchange rate. The coefficient on Fed intervention is
statistically significant, has the correct sign, and is large in magnitude,
indicating that the two dollar interventions in March 1990 led to an average
1.18 percent decline in the mark/dollar rate in the New York morning
hours. The interventions led to an additional 0.3 percent decline in the
New York afternoon hours, with further evidence of statistically significant persistence for 48 hours. It is interesting to note that both Fed interventions in this episode were coordinated with the Bundesbank.
In May 1990 the Fed switched to buying dollars in an effort to strengthen
the dollar relative to the mark, and although the Fed intervened on 17
occasions and spent $1 billion dollars, the interventions were unsuccessful
both on a daily basis and over a longer-term horizon.
In February 1991 the Fed again purchased dollars, and this time (as
shown in table 11.9) there is evidence that the interventions significantly
influenced the mark/dollar rate in the New York morning hours. The
negative sign on the coefficient on Fed intervention suggests, however,
that the dollar fell rather than rose on impact. There is no evidence of
persistence in the 48-hour period beyond the New York morning hours.
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Although the mark/dollar rate rose within a month of the last intervention
in this episode, the Fed had already started selling dollars in March 1991,
suggesting that the February operations were unlikely to have been causal.
In March 1991 through July 1991 the Fed sold dollars on six occasions.
The operations in this period were relatively small ($87 million on average), and 83 percent of the operations were coordinated with the Bundesbank. There is no evidence that these Fed interventions affected the mark/
dollar rate in the short term—and it was not until five months after the
last Fed intervention that the rate fell below its level at the start of the
intervention episode.
The long string of Fed dollar purchases between 1992 and 1995 generally
resulted in the mark/dollar rate falling rather than rising on a daily basis.
Over the longer term the dollar did eventually rise both in the aftermath
of the interventions in July and August 1992 and in the period after the
last Fed intervention episode in August 1995.
The final Fed intervention over this period was (again) the most successful. On September 22, 2000, the Fed sold $1.34 billion and purchased
euros together with the ECB and the BOJ in an effort to raise the relative
value of the euro. On the day of the joint intervention, the euro rose 2
percent from before the Tokyo market opened to the close of New York
trading. The evidence indicates that the influence of the interventions
continued through 48 hours. Furthermore, the euro/US dollar rate continued to decline three months after the joint intervention operation.

Conclusions
Empirical evidence from the 1990s suggests that intervention can effectively influence exchange rates. The G-3 central banks were less active
interveners in the dollar market in the 1990s, and long-run movements
in the dollar exchange rate were less dramatic than had been the case in
the 1980s, but intervention operations were nevertheless often effective.
Dominguez and Frankel (1993b) challenged the conventional view that
intervention could only be effective if combined with contemporaneous
changes in money supply (or, in other words, only if interventions were
unsterilized). That study concluded that foreign exchange intervention
could continue to work, especially if it is ‘‘properly conceived and executed.’’ More specifically, we argued that intervention was least likely
to be effective if it was inconsistent with either future monetary policy
intentions or future exchange rate fundamentals. The interventions in the
1980s that had the largest and most sustained influence were the dollar
sales in 1985 that helped bring down the relative value of the dollar,
which was viewed both at the time and with hindsight as massively
overvalued. The closest analogy to 1985 in the 1990s was the appreciation
of the yen in April 1995. The yen/dollar rate at 80 was widely thought to
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be inconsistent with fundamentals.19 As was the case a decade earlier, the
BOJ and Fed intervention operations in this period eventually led to a
rise in the yen/dollar rate, returning it to a more appropriate level.
Dominguez and Frankel (1993b) also made some specific recommendations regarding the execution of intervention policy. Interventions that
were unanticipated, publicly announced, and coordinated were the most
effective. Behavior of the G-3 central banks since 1990 has been largely
consistent with these recommendations. Ito (2002) notes that Eisuke
Sakakibara, the director-general of the International Finance Bureau and
the person in charge of intervention policy for Japan starting in June 1995,
felt that the market had become too accustomed to BOJ interventions.
Under his jurisdiction BOJ intervention policy became less predictable
and less frequent, and daily intervention magnitudes increased. Fed interventions over this period were also larger, less frequent, and unpredictable. Although the size of the ECB interventions have not been made
public, since 1999 the ECB has only intervened on four occasions, and
financial reports suggest that these operations caught the market by surprise. In the 1970s and 1980s central banks rarely acknowledged their
own intervention operations. This is no longer the case. The US Treasury
started to routinely release information to the press after Fed interventions
in the mid-1990s. The BOJ is also much more forthcoming about its presence in the market after intervention operations have taken place. The
Ministry of Finance in Japan has gone so far as to publish its daily intervention data on its home page on a quarterly basis. Central banks were also
much more likely to coordinate intervention operations in the 1990s.
Ninety-four percent of all Fed interventions were coordinated in the full
period, and all interventions after July 1992 were coordinated. The Bundesbank also coordinated all of its interventions after July 1992. The bulk of
BOJ interventions in the 1990s continued to be unilateral, although some
of the largest and most successful one-day operations were coordinated
with the Fed.
This examination of the intervention operations by the G-3 central
banks in the 1990s suggests that even as financial markets became more
globalized and economic conditions across the countries diverged, interventions in the foreign exchange market continued to serve as a useful
policy tool. Although there were plenty of intervention days when
exchange rates either did not move or moved in the opposite direction
from where central banks hoped they would, the longer-term movements

19. Ito (2002) suggests two possible reasons for the yen/dollar movement to 80: technical
factors such as knock-out options and delta hedge strategies, and trade conflicts over the
US-Japan auto talks that may have led the Office of the US Trade Representative to put
pressure on Japan by creating a yen appreciation.
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in the dollar rates largely conformed to central bank objectives.20 The
deeper questions of why and how the intervention operations in the 1990s
influenced exchange rates remain for further study.
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