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Abstract— Using a high-frequency event study of the European Central Bank’s (ECB) monetary policy announcements for
both the “Press Release” event window and “Press Conference”
event window, this paper observes an increasing sensitivity
of exchange rate response to monetary policy announcements
windows over the period of 2002 to 2019. This supports the view
that the ECB has growing influence on the exchange rate in the
Effective Lower Bound era. The multi-dimensional surprises
identified in both conventional and unconventional monetary
policy announcements have all resulted in exchange rate appreciations across all currency pairs by successfully increasing
the market’s expectations of future monetary policy via driving
up inflation expectations. Overall, the ECB’s communication of
monetary policy decisions may be negating the intended effects
of its monetary policy implementation to stimulate inflation,
therefore impairing it from achieving its central mandate of
maintaining price stability.

I. I NTRODUCTION
From the viewpoint of monetary policymakers, understanding the extent to which central banks can influence
exchange rates is important for gauging the effectiveness of monetary policy transmission mechanisms in open
economies. Adding to that, central banks are changing the
financial market environment by cutting interest rates to zero
and negative rates and entering the “Effective Lower Bound”
(ELB) era. They have also been increasingly utilizing a
variety of unconventional monetary policy tools since the
2009 financial crisis (Ferrari et al., 2017).
This paper investigates the extent to which the European
Central Bank (ECB) influences Euro exchange rates in such
an environment. In particular, the paper aims to investigate
the following in the sample period of 2002-2019: (i) the
dimension of the ECB monetary policy announcement with
the strongest response on exchange rates, (ii) whether the
response has changed over time, and (iii) if there is any
heterogeneity of responses across exchange rates. In this
paper, monetary policy is defined as actions of the central
bank that affect the term structure of Euro Overnight Index
Swap (OIS) rates and bond yields. This paper extends and
improves upon the investigation by Altavilla et al. (2019) of
ECB monetary policy announcement effects on the nominal
spot EUR/USD exchange rate by also including two of the
highest traded Euro cross-currency pairs; that is, EUR/GBP
and the EUR/JPY exchange rates (BIS, 2019).
In carrying out this investigation, the paper looks at the
narrow high-frequency response of OIS rates, bond yields
and nominal exchange rates across two event windows of

ECB monetary policy announcements; the “Press Release”
Window and the “Press Conference” Window. Assuming
monetary policy is set endogenously through a Taylor rule,
this paper uses a yield factor model regressing on exchange
rates to untangle the multidimensional effects of conventional
and unconventional monetary policy announcements changing inflation expectations on the exchange rate.
The different components of the “Press Release” window
and the “Press Conference” window are as identified by
Altavilla et al. (2019). Specifically, they have identified 1
dimension in the “Press Release” window; that is, the market
reaction to the change or lack of change on the key policy
interest rate named a “Target” surprise. In the “Press Conference” window, they have identified 3 dimensions capturing
3 other aspects of ECB monetary policy. One dimension of
the monetary policy announcement corresponds to the adjustment of policy expectations in a way that leaves unchanged
longer-term expectations (the “Timing” surprise), another
corresponds to changes in the expectations of the medium
run future short rates (the “Forward Guidance” surprise), and
another corresponding to the changes in long term interest
rates (the “Quantitative Easing” or ”QE” surprise).
Following the multi-dimensional monetary policy identification by Altavilla et al. (2019), this paper estimates the
exchange rate response to the money market rates using a
recursive OLS regression across 3 sub-samples. The subsamples are the pre-financial crisis period (2002-2007), the
financial crisis period (2008-2013), and the post-financial
crisis period (2014-2019). Overall, this paper supports the
standard view among financial market participants that the
ECB has a growing influence on the exchange rate through
its monetary policy communication. In support of the conclusion by Altavilla et al. (2019), the paper observes growing
sensitivity of the exchange rate response to monetary policy announcements in the post ELB era. The conventional
surprise in the form of the “Target” factor as well as the
unconventional surprises captured in the “Timing”, “Forward
Guidance” and “QE” factors have all resulted in exchange
rate appreciations across all currency pairs. Importantly, this
paper also quantifies the effect of each surprise on the
exchange rate within its corresponding period. This is done
by each surprise increasing the market’s expectations of
future monetary policy via driving up inflation expectations.
This paper also shows that “Forward Guidance” has had the
largest appreciation effects on the exchange rate.

While most of the literature has focused on analyzing the
influence of central bank actions on the exchange rate, this
paper’s analysis of the announcement effect of ECB monetary policy communication extends the literature by showing
that the ECB is increasingly influencing the exchange rate
through monetary policy announcements themselves. This
paper finds that the ECB’s communication of monetary
policy decisions may be negating the intended effects of its
monetary policy action implementation to stimulate inflation
and therefore impairing it from achieving its central mandate
of maintaining price stability. It presents an interesting tradeoff with the preceding announcement effect of monetary policy decisions depressing current inflation levels, contrasting
the monetary policy implementation effects of stimulating
inflation.
II. L ITERATURE R EVIEW & J USTIFICATION
A. Methods of measuring monetary surprises.
In analyzing monetary policy surprises, the main empirical
challenge is an endogeneity problem; that is, the problem
that the analysis may not isolate the effect of the monetary
policy surprise itself and instead include effects caused by
other surprises. In what follows, I will explain the two main
approaches in the literature that try to measure the monetary
policy surprise whilst countering this endogeneity effect. The
first is a vector autoregression (VAR). The second method
and the applied method of this paper is a high-frequency
identification event study (henceforth, H-F approach).
A VAR attempts to overcome the endogeneity problem
by placing timing and impact restrictions on the interaction
between the policy rate and other financial market or real
economy variables (Jardet and Monks, 2014). This approach
has been used in studies such as Cardona (2014) and Strakeva
and Tang (2015). However, the concern with this approach
is the persistence of endogeneity despite attempts to control
for it (Nakamura and Steinsson, 2018). Another concern is
VAR overidentification, and the literature endorses imposing
theory-relevant restrictions in VAR estimation (Strakeva and
Tang, 2015).
An H-F approach is a market-based approach focusing
on movements in asset prices in a narrow window around
scheduled central bank announcements. First established by
Cook and Hahn (1989), it has since been widely used to
investigate the effect of monetary policy on exchange rates. It
involves running an OLS regression, regressing movements
on asset prices on key surprise-identifying instruments as
variables. The regressions are of the form:
∆st = α + βsurprise + t

A focus on changes in exchange rates in a narrow window
around scheduled central bank meetings is important because
it allows βsurprise to only respond to surprises relating to
monetary policy announcement decisions without reacting to
other economic news during that period. Specifically, since
this paper considers only a specific subset of all observations
(in this case, only days of central bank monetary policy
announcements), it will yield an unbiased estimate as the
variance of the monetary policy surprise is infinitely large in
the limit relative to the variance of other surprises on central
bank monetary policy announcement dates. This permits
a discontinuity-based identification scheme (Nakamura and
Steinsson, 2018). Hence, the narrow window delivers an
approximate natural experiment and allow better mapping of
the exchange rate response by better controlling for reverse
causality and omitted variables (Faust et al., 2007). Other
assumptions implicit with the adoption of a narrow window
are that financial markets integrate all the information released by the central bank immediately and that risk premia
entrenched in asset prices do not change (Cecioni, Martina
2018).
B. Theoretical literature review.
This paper will consider a suitable monetary model of
exchange rate determination as a framework for understanding the effect of inflation expectations on nominal exchange
rates. This paper will first present the Frankel (1983) Monetary Model of Exchange Rate Determination, and then
contrast it to the New Keynesian Engel and West (2006)
model used in this paper. While both approaches similarly
include home and foreign interest rate differentials, inflation
and output gaps in the exchange rate determination, both
have different conclusions about the direction of inflation
expectations’ influence on the exchange rate.
The Frankel (1983) model is derived under perfect information, with the only shock originating from an initial
monetary policy surprise. The instrument of monetary policy
is money supply, exogenous to the model. The money
demand functions are as follows:
m = p + γy y − γi E(i)
∗

∗

∗

∗

m = p + γy y − γi E(i )

(2)
(3)

where m and m∗ are the logarithms of the home and foreign
money supply, y and y ∗ are the logarithms of home and
foreign real output, i and i∗ are the home and foreign interest
rates, and E denotes the expectation of a random variable.
γy is the elasticity of income and γi is the elasticity of the
interest rate. Assuming prices are flexible in the long run,
this means that Purchasing Power Parity (PPP) holds:

(1)

where ∆st is the (log) change in the nominal exchange rate
around the policy announcement and t captures the changes
in st not due to monetary policy. The estimated coefficients
can be interpreted as follows: a one-percentage-point factor
surprise is associated with a 100 ∗ β percent change in the
exchange rate (Ellen et al., 2017).

s = p − p∗

(4)

where s is the (log) of the nominal spot exchange rate using
the price quotation system with units of home currency per
unit of foreign currency and p and p∗ are (logs) of the home
and foreign price levels all at time t. Assuming Uncovered
Interest Parity (UIP) holds:

∆E(s) = i − i∗

(5)

Here, an expected depreciation of the home currency is equal
to the nominal interest rate differential between home and
foreign. Since PPP holds:
∆E(s) = E(π − π ∗ )

∗

∗

s = (m − m ) − γy (y − y ) + γπ E(π − π )

(7)

Now, γπ replaces γi as the elasticity of expected inflation.
Hence, the exchange rate is a function of money supply
and demand. Increases in the domestic money supply cause
exchange rate depreciation and increases in money demand
resulting from either an increase in domestic output or a
decrease in the expected inflation rate cause an appreciation
of the home currency.
Since this paper is investigating the central bank announcement effect on the exchange rate around a narrow window,
the paper will thus follow the sticky price assumption in the
short run. Frankel presents an exchange rate determination
model that incorporates Dornbush’s (1976) “overshooting”
model where in the short run, the nominal spot exchange
rate deviates from its long run equilibrium value. Here, the
exchange rate in the short run adjusting toward equilibrium
at a rate proportional to the inflation expectation gap:
∆E(s) = −θ(s − s̄) + π̄ − π̄

δs > 0 (i.e., a home currency depreciation occurs) if
1
1
(γπ + )δπ̄ > δ ī
(11)
θ
θ

(6)

Here, the expected depreciation of the home currency is
equal to the expected difference between home and foreign
inflation rates at time t. Thus, the representation of the
flexible price monetary equation is as follows:
∗

that in a narrow window around central bank announcements,
m̄ and m̄∗ , ȳ and ȳ ∗ , ī∗ and π̄ ∗ would remain fixed. Thus, the
only change would result from a long-run change in the home
expected inflation and the home interest rate. In particular:

∗

(8)

Here, θ is the speed of adjustment, and a bar over variables
show a relationship that holds in the long run. Combine this
with the UIP assumption in (5), we have an expression for
the gap between the current spot rate and its equilibrium
level:
1
s − s̄ = − [(i − π̄) − (i∗ − π̄ ∗ )]
(9)
θ
Following (9), a contractionary monetary policy should
raise the real interest differential, attracting a capital inflow
and subsequently appreciating the currency above its equilibrium value. Frankel 1983 thus combines equations (8) and
(9) to obtain the sticky-price monetary equation of exchange
rate determination:
s =(m̄ − m̄∗ ) − γy (ȳ − ȳ ∗ )
1
1
+ (γπ + )(π̄ − π̄ ∗ ) − (ī − ī∗ )
(10)
θ
θ
The interpretation of the equation remains the same, with
the factors affecting the money supply and demand affecting
the exchange rate in the same way and direction. Assuming

δs < 0, (i.e., a home currency appreciation occurs) if
1
1
(12)
(γπ + )δπ̄ < δ ī
θ
θ
However, this paper finds that in the ELB era, this result
does not hold empirically. Cesa-Bianchi et al. (2019) argue
that this is due to the assumption that interest rate policy
is exogenous rather than being determined by a policy rule
that responds systematically to economic conditions. Thus,
we will require a New Keynesian model with the interest
rate as the instrument of monetary policy to aid explanation
of exchange rate movements in the ELB era.
The model used in this paper is by Engel and West (2006)
who specify a New Keynesian model. Here, the interest rate
is endogenously set according to a policy rule, where it
typically reacts to a change in the inflation and the output
gap. Assuming monetary policy is set using a Taylor rule for
both Home and Foreign:
it = r˜t + γπ πt + α(it−1 − r̃t−1 )
i∗t

∗

= r˜t +

γπ πt∗

+

α(i∗t−1

−

∗
r̃t−1
)

(13)
(14)

The time subscript t is added to denote variables corresponding to a specific period. We also specify πt and πt∗ as the
home and foreign inflation, r˜t and r˜t ∗ as the home and
foreign real interest rate if prices adjusted instantaneously
and 0 ≤ α < 1 as the coefficient of interest rate differentials
(Engel, 2014). For both home and foreign, an increase in
inflation or the output gap would lead to an increase in the
policy interest rate. Following that, the new modified Taylor
rule with domestic relative to foreign as according to Engel
and West (2006) is:
∗
it − i∗t = γq qt + γπ Et (πt+1 − πt+1
) + γy (y˜t − ỹt∗ ) (15)

Here, qt is the real exchange rate at time t, γq is the elasticity
of the real exchange rate and y˜t and y˜t∗ denote the home
and foreign output gap. Also, the UIP condition showing the
indifference of an investor between deposits in two countries
is:
∗
it − i∗t = Et qt+1 − qt + Et (πt+1 − πt+1
)

(16)

Combining (15) and (16) to solve for the real exchange
rate in terms of the present values of current and expected

future inflation and output gaps, we arrive at:
qt = −

∞
X

(

j=1

+

(γπ − 1)
1
∗
)j Et [
(πt+j+1 − πt+j+1
)
1 + γq
1 + γq

γy
1
∗
(ỹt+j − ỹt+j
)] −
t
(1 + γq )
1 + γq

(17)

Based on the Taylor rule and UIP condition, Engel and
West (2004) present forward-looking determinants of exchange rates. The assumptions made are that at least one of
the countries responds to the exchange rate misalignment and
PPP holds in the long-run. Thus, the interest rate responds to
changes in the real exchange rate and raises the interest rate
when expected inflation or the expected output gap is higher.
When the stability condition γπ > 1 holds, the interest
rate rises enough to result in an increase real interest rates,
causing a real appreciation.
As prices do not adjust over the short term, the change
in qt originates exclusively from changes in the nominal
exchange rate, represented by st+∆ − st−∆ . Thus, (17)
becomes:
∞
X
1
)j (Et+∆ − Et−∆ )
st+∆ − st−∆ ≈ −
(
1
+
γ
q
j=1
(γπ − 1)
∗
πt+j+1 − πt+j+1
)
1 + γq
γy
∗˜ )]
+
(yt+j
˜ − yt+j
1 + γq

[(

(18)

The model assumes that the actual inflation and output
gap, πt −πt∗ and y˜t − y˜t ∗ ,do not change between t−∆ and t+
∆. Thus, changes in exchange rate over the narrow window
are driven only by expectations of future relative inflation
rates and output gaps. Given that γq > 0, γπ > 1 and γγ >
0, then the Taylor rule model infers that a higher expected
inflation or a higher output gap in the home country will lead
to a home real appreciation (Engel, 2014). Given this result,
this paper can investigate the extent to which ECB monetary
policy announcements are influencing the Euro exchange rate
by adjusting market inflation expectations.
C. Empirical literature review.
This paper relates to various strands of literature analyzing
the market reaction to the announcement of policy decisions.
Most of the work has focused on the effect of Federal
Reserve Open Market Committee (FOMC) announcement
surprises and has only recently expanded to the announcement effects of other central banks. The literature mostly
agrees that financial-market reactions to monetary policy
announcements are significant (Ehrmann and Fratzscher,
2007).
This paper primarily follows Cook and Hahn (1989), who
studied the day change of the Federal Funds key policy
rate on bond yields in the 1970s. They concluded that the
FOMC has strong influence on market interest rates through
its control of the funds rate and that the expectations of
the future level of the funds rate strongly influence other
money market rates. Kuttner (2001) built upon Cook and

Hahn (1989) by instead isolating the surprise component of
the change in monetary policy by using the intraday Fed
Funds futures rate as a measure of the expected interest rate
rather than the intraday change in the key policy interest rate
to identify the impact of a monetary policy decision.
Following Kuttner (2001), this paper investigates how
exchange rate changes are affected by adjustments of future
monetary policy expectations as proxied by market interest
rates. One such study is conducted by Zettlemeyer (2004),
who applies the event study methods from Cook and Hahn
(1989) to study the effect of central bank monetary policy announcement effects in Australia, New Zealand and
Canada on USD/AUD, USD/CAD and USD/NZD using
daily data from 1990-2000. He finds evidence to support
the conventional relationship between exchange rates and
monetary policy surprises; that monetary contractions lead to
exchange rate appreciations and monetary expansions lead to
depreciations. By contrast, Fatum and Scholnick (2006) use
a generalized autoregressive conditional heteroskedasticity
(GARCH) time-series approach to study the effects of FOMC
announcement days and non-FOMC announcement days
on the USD/JPY, USD/GBP and USD/Deustchemark from
1989 to 2001 via the change in the Fed Funds rate. They
also control for 6 US macroeconomic news announcements,
interest rate changes and foreign exchange interventions from
other central banks. They find that changes in expectations
of future monetary policy affect exchange rates and that
an increase in the expectation of the future Fed Funds rate
results in a dollar appreciation.
This paper contrasts itself to Zettlemeyer (2004) in 2 ways.
Although this paper also uses an event study and defines
“surprises” as changes in the market interest rate associated
with a given policy announcement, this paper extends analysis of exchange rate responses to ECB monetary policy.
This paper will use a narrower window of intraday data as
opposed to daily data, improving control for endogeneity
and omitted variable bias. Also, in contrast to Zettlemeyer
(2004) and in line with Fatum and Scholnick (2006), this
paper will examine the effect of how changes in expectations
of future monetary policy affect exchange rates. Contrasting
both Zettlemeyer (2004) and Fatum and Scholnick (2006),
the paper will also examine the exchange rate responses post2008.
This paper also follows Gürkayanak et al. (2005), who
study the effects of monetary policy announcements on bond
yields and equities using an intraday sample of announcements from 1990-2004 and use factor identification to extend
the single factor of monetary policy to two factors. One factor
relates to policy surprises called the “Target” factor, and
the other component relates to expected future policy rates
orthogonal to the “Target” surprise called the “Path” factor.
They confirm that surprises related to the future path of monetary policy are an important driver, particularly for longerterm bond yields. Swanson (2017) extends Gürkayanak et
al. (2005) by separately identifying a “target” surprise corresponding to surprise from the change in the fed funds
rate, “forward guidance” as a factor affecting medium-term

maturities and “large-scale asset purchases” factor affecting
long-term maturities for all FOMC announcements to capture
the effects of the new unconventional monetary policy tool
employed in new ELB period during 2009-2014.
With the identification of new monetary policy announcement dimensions associated with the new ELB era, Ferrari et
al. (2017) conduct a high-frequency event study of monetary
policy on the exchange rate for 7 advanced economies
using factors identified as in Gürkayanak et al. (2005)
and Swanson (2017). They analyze USD/EUR, USD/JPY,
USD/GBP, USD/CHF, USD/AUD and USD/CAD responses
corresponding to tight windows of various announcements of
the respective 7 central banks in a sample period of 20042015. They find that exchange rate sensitivity in responding
to monetary policy has increased over time and that the drop
in interest rates signifying the ELB period contributes to the
increase in sensitivity. However, Ferrari et al. (2017) do not
include an analysis of market reactions to the ECB press
conference and simply considers the press release market
reaction. Using the identification pioneered and extended by
Gürkayanak et al. (2005) and Swanson (2017), this paper
distinguishes itself from Ferrari et al. (2017) by instead
focusing on a specific ECB analysis of the market reaction
for both the ECB “Press Release” event with the ECB
“Press Conference” window, observing the Euro exchange
rate response for both.
Distinguishing asset price and money market interest rate
movements specific to ECB “Press Release” with the ECB
“Press Conference” is made possible with Altavilla et al.
(2019)’s paper on ECB monetary policy announcement effects featuring the construction of an event-study dataset
of the ECB monetary policy announcements from 20022018. Analyzing a sample from 2002-2018, they extend the
literature analyzing multi-dimensional central bank monetary
policy communication specific to the ECB. They show that
one factor, the “Target” surprise with a unit effect on the onemonth OIS captures all the variation in the money market
rates the “Press Release” window. By contrast, three factors
capture nearly all the discrepancy in the market rates for
the press conference, with the “Timing” effect on six-month
OIS, “Forward Guidance” (“FG”) having unit effect on the
two-year OIS and “QE” having a unit effect on the ten-year
OIS.
Given these results, this paper follows Altavilla et al.
(2019) by employing their dataset and identified factors for
the “Press Release” window and the “Press Conference”
window to analyze exchange rate responses to ECB monetary
policy announcements. However, this paper distinguishes
itself from Altavilla et al. (2019) in 3 ways. First, the
paper extends the baseline EUR/USD response analysis
provided in Altavilla et al. (2019) by including an analysis
of the monetary policy announcement response of EUR/GBP
and EUR/JPY for the pre-crisis, financial crisis, and postfinancial crisis periods to determine if there is a heterogeneity
of responses across cross-currency pairs. Second, this paper’s
analysis includes the 2019 period. Finally, this paper replaces
the 10-year OIS as the identifying “QE” surprise with the

10-year German bond yield as a more accurate money
market instrument to measure the changes in monetary
policy expectations. This paper’s analysis of the exchange
rate responses to ECB monetary policy announcements will
be supplemented with the Engel and West (2006) model
presented in Section 2.2, concluding as Fatum and Scholnick
(2006) do that the announcement of monetary policy actions
that alter expectations of future monetary policy influence
exchange rates.
III. ECB M ONETARY P OLICY
A. The ECB’s conventional monetary policy.
Since the ECB’s founding in 1999, its main mandate has
been to maintain price stability in the Eurozone, defined as
inflation close to, but below 2% (ECB, 2011). As the principal issuer of the Euro, it ultimately controls the monetary
base and manages liquidity in the money market.
The ECB has three key interest rates; the marginal lending
rate, the short-term repo rate, and the overnight deposit rate
(ECB, 2011). Key interest rate changes, which comprise the
ECB conventional monetary policy toolkit affect the shortest
maturities and peak around the one-month maturity of the
yield curve . Their evolution over time can be seen in Figure
1 in Appendix A. Beginning March 2009 with the onset
of the global financial crisis, key interest rates substantially
dropped to 0.5% and even reached negative territory, signifying the ELB era. Ever since, monetary policy has been
unsuccessful in its attempts to stimulate inflation and aggregate demand exclusively via conventional monetary policy.
As a result, the ECB has since increasingly supplemented
its expansionary conventional measures with unconventional
measures in order to stimulate inflation (ECB, 2011).
B. The ECB’s unconventional monetary policy.
To date, the ECB has introduced a few unconventional
monetary policy measures, and this paper will focus on
two of these measures. In hopes of encouraging more open
and transparent communication of future policy to affect
medium-term market rates in the deflationary Euro-area
economies, the ECB began to implement forward guidance
in July 2013 to clarify the ECB’s intentions not only about
the expected future path of the ECB’s key interest rates, but
also the horizon of its asset purchase program (ECB, 2017).
The ECB’s asset purchase program was introduced in
January 2015, a liquidity improving action affecting longerterm rates known as QE (ECB, 2011). It is executed through
the purchase of long-term government bonds and financed
by an increase in the reserve accounts held by commercial
banks within the central bank. The hope is for the measure
to aid in providing a monetary stimulus by increasing longterm bond prices and therefore lowering long-term yields in
the ELB era.
Swanson (2017) found that both forward guidance and QE
have a hump-shaped effect on the yield curve. Specifically, he
found that forward guidance manifests this hump-shape with
its largest effect on shaping market expectations at two to five
years maturity, whilst leaving both current short and expected

short rates far into the future unaffected. In contrast, QE
announcements have their largest effect on shaping market
expectations further into the future, peaking at around the
ten-year maturity.
C. The institutional characteristics of ECB monetary policy
announcements.
ECB monetary policy announcements have a clear segregation of news regarding the key policy rates and the communication of details regarding their decision. This enables
clear analysis by specifically identifying different types of
monetary policy news and their respective impacts on the
exchange rates, making it ideal for an H-F approach (Brand
et al., 2010).
During the ECB’s inception in 1999, the ECB Governing
Council announced policy decisions twice a month, while
a press conference took place only once a month at the
first meeting of the month (Altavilla et al., 2011). After
November 2001, policy meetings were rescheduled to once a
month, specifically, the first Thursday of every month. These
monthly meetings were accompanied by press conferences,
with minimal exceptions (Ehrmann and Fratzscher, 2009).
Since January 2015, monetary policy announcements have
evolved to a six-week cycle.
Monetary policy is communicated in two separate events
on Governing Council announcement days. The first event
is a brief online press release describing what action was
taken (or not taken) on the key policy interest rate at 13:45,
Central European Time. Since the decision contains nothing
about the ECB’s future policy or outlook, it is reasonable
to assume that market movements are reacting instantly
after the press release, with the reaction relating only to
immediate policy changes. However, the ELB period after
March 2009 may alter the market movement responses to
this event window since the interest rate remains effectively
unchanged. On top of that, March 2016 marked a change in
the communication of the Press Release with the introduction
of description of changes in both the target rate as well
as a description of unconventional measures the ECB is
making. Thus, the decision after this period should reflect
both immediate policy changes and the future path of policy,
which is not accounted for in this paper in the analysis of
the “Press Release” event.
The second event, a “Press Conference” is held at 14:30
and lasts 15 minutes. Here, the ECB President explains the
monetary policy decision in detail. It begins with a statement
summarizes and explains both monetary policy developments
and the monetary policy decision of the Governing Council (Ehrmann and Fratzscher, 2009). Then, at 14:45, the
President answers journalists’ questions relating mainly to
considerations contributing to the policy decision (Brand
et al., 2010). Similar to Altavilla et al. (2019), this paper
will assume that market reactions to the “Press Conference”
event are reactions that relate to the future path of policy,
since investors have already accounted for target rate changes
following the press release.

IV. DATA
A. Euro Overnight Index Swaps (OIS) as a measure of
monetary policy expectation.
Given this paper’s definition of monetary policy, it is
important to explain OIS, the primary interest rate used
in this paper and associated benefits of using this market
interest rate as a measure of a market participant’s interest
rate expectations.
OIS is the average Euro Overnight Index Average (EONIA) expected at a given maturity. These instruments are
a combination of expectations of future short-term interest
rates and a term premium. While expectations of monetary
policy actions are not directly observable, OIS rates are a
good market-based proxy for those expectations.
The exchange of an OIS involves one institution swapping
a floating interest rate and the other swapping a fixed shortterm interest rate at a given maturity. In the absence of
arbitrage opportunities, OIS should reflect the minimal riskadjusted market participants’ expectation of the average policy rate over the swap maturity, since the principal remains
unexchanged between the parties (Hubert and Labondance,
2018). Additionally, despite market-based interest rates incorporating a risk premium, the change in the market interest
rate remains a good proxy for the policy surprise since the
risk premium is unlikely to move in the narrow window of
the event study specified in this paper. Thus, a measure of the
change in the OIS rate as used in this paper would exclude
this risk premium.
Notably, Lloyd (2018) shows that OIS Euro Area-wide
interest rates at 1- to 2-year maturities provide accurate
measures of investors’ interest rate expectations. Compared
to fixed-rate bonds, OIS rates are less volatile. However,
Lloyd (2018) also warns that OIS rates beyond 2 years show
positive and statistically significant ex-post excess returns,
indicating the presence of term premia characteristic of
longer-maturity contracts. This marginally diminishes their
usefulness as a market-based measure of monetary policy
expectations and may make them a biased proxy of the
QE effect. Thus, contrary to Altavilla et al. (2019) and
in line with Ferrari et al. (2017), I will be replacing the
OIS-10 year with the German 10-year Bund as a factor
representing the 10-year maturity instrument. As the largest
economy in the Eurozone, the German 10-Year Bund quotes
should be representative of Euro-area bond yields. Whilst the
OIS ceases to be traded beyond 2-year maturities, the high
market liquidity of German 10-year Bund will decrease the
term premia and volatility stemming from reduced liquidity
risk, making them a better proxy for the QE surprise in
comparison to the 10-year OIS (Bundesbank, 2018).
B. Euro Area Monetary Policy Event-Study Database (EAMPD).
The underlying data for this paper originates from the
EA-MPD database compiled by Altavilla et al. (2019). The
database features policy news reaching the financial markets
corresponding to the institutional features of ECB monetary

policy communication via the “Press Release” and “Press
Conference” windows as specified in Section 3.3. This paper
will specifically make use of their OIS 1-month, 6-month and
2-year quotes, their German 10-year bund quotes, replacing
10-year OIS as better market interest rate instrument than in
Altavilla et al. (2019), as well as their EUR/USD, EUR/GBP
and EUR/JPY exchange rate crosses. All data is quoted in
basis points. As an example, the OIS quotes in the EA-MPD
are calculated as follows:
∆M P Surpriset =OISmedian[t+20min;

t–20min]

(19)

The equation shows a change in the median OIS interest
rate in 20 minutes to 10 minutes pre-press-release, to the
change in the median OIS interest rate 10 minutes to 20
minutes post-press-release quote. In other words, the rate
setting surprise can be expressed as the change in two OIS
observations defined as above, denoted as M P Surpriset .
Similarly, the EA-MPD takes the change in the median OIS
interest rate in 20 minutes to 10 minutes pre-press conference
quote, to the change in the median OIS interest rate 10
minutes to 20 minutes as the post-press-conference quote.
Other bond yields and currency cross quotes used in this
paper are calculated in corresponding fashion.
V. M ETHOD
A. Decomposing policy surprises.
Following the identified factors as in Altavilla et al. (2019),
the regressions can be formed specific to the “Press Release”
and “Press Conference” event windows using the general
OLS regression form specified in Section 2, equation (1).
The regressions that follow will be implemented for said
event windows across 3 sub-samples. These sub-samples are
the pre-financial crisis period (January 2002 until December
2007), the financial crisis period (January 2008 until December 2013), and the post-financial crisis period (January 2014
until June 2019) to observe if there is a difference in the
response before and after the ELB.
For the “Press Release” event window, the paper regresses
the (log) exchange rate changes on the “Target” surprise:

∆st = α + βtarget · (M P SurpriseOIS1M
) + t
{z t
}
|

∆st = α + βT iming · (M P SurpriseOIS6M
)
{z t
}
|
Timing Surprise

⊥
+ βF G · (M P SurpriseOIS2Y
)
|
{z t
}
Forward Guidance Surprise

⊥
+ βQE · (M P SurpriseDE10Y
) + t
|
{z t
}

(21)

QE Surprise

t+10min]

– OISmedian[t–10min;

follows:

(20)

Target Surprise

where, for event t, M P SurpriseOIS1M
is the change in
t
the 1-month OIS interest rate. Here, ∆St is the change in
the (log) exchange rate defined as units of foreign currency
per unit of home currency, following the volume quotation
system. Therefore, a positive value of the (log) exchange rate
change shows an appreciation of the home currency.
The “Press Conference” event window regression is as

The specification here is that M P SurpriseOIS6M
is the
t
change in the 6-month OIS interest rate, identifying it as
the “Timing” surprise. The interpretation of the “Timing”
surprise, peaking at about six months maturity, is a market
revision of policy expectations that shifts the expectation of
the policy action from something that was highly expected to
happen on the day to now more likely to happen during the
next upcoming announcements. Importantly, it leaves longerterm policy expectations unaffected.
⊥
M P SurpriseOIS2Y
is the orthogonal change in the 2t
year OIS. The change should be driven by expectations
of the medium run future short rates, peaking at about 2⊥
is the orthogonal
year maturity. The M P SurpriseDE10Y
t
change in the 10-year German Bund (identifying the “QE”
surprise). The “QE” surprise will be largely traced to changes
in long-term interest rate, peaking at about 10-year maturity.
The “Forward Guidance” surprise is omitted for the prefinancial crisis sample, and the “QE” surprise is omitted in
the pre-financial crisis and the financial crisis samples.
VI. R ESULTS AND D ISCUSSION
While running both regressions, this paper observes that
movement in market rates takes place instantly after news
on monetary policy decisions becomes available. This is
consistent with literature that finds that the Euro area money
market is efficient in incorporating new information rapidly
(Brand et al., 2010). All figures and tables referenced in this
section can be found in Appendix A.
A. Results of “Press Release” regression.
Referring to Table 1, Panel (A) and Figure 2, there is a
clear heterogeneity of responses for the pre-financial crisis
and financial crisis responses for the cross-currency pairs,
with more statistically significant homogeneous responses
post-financial crisis. The effect of a 1-unit increase in βtarget
during the pre-financial crisis period of interest rate hikes
did not have a statistically significant effect on EUR/USD
but caused a statistically significant 0.01% appreciation in
EUR/GBP and a 0.01% depreciation in EUR/JPY. Prior to
the ELB, increasing interest rate hikes has resulted in lower
future inflation expectations resulting in a lower expected
long run value of euro returns stemming from the Taylor rule,
with lower inflation expectations resulting in lower interest
rates. This causes the Euro to depreciate against foreign
currencies, leading to a small and economically insignificant

coefficient prior to the ECB beginning their ELB policy as
exemplified in the depreciation of EUR/JPY.
By contrast, the financial crisis period showed a statistically insignificant effect for both EUR/USD and
EUR/GBP, with a statistically significant 0.02% depreciation
in EUR/JPY. While this era was marked by drastic interest
rate cuts to stimulate the economy during the crisis, the
EUR/JPY depreciation is probably more reflective of market
participants moving towards purchasing more Yen currency
to diversify their assets from the impact of the US-born
financial crisis, with the Yen currency having the most
negative correlation to 10-year U.S. Treasury yields.
Post-financial crisis, the effect of a 1 unit increase in
βtarget is a statistically significant 0.14% appreciation on
average across all currency pairs. Post ELB, higher inflationary expectations in the future also increases the expectations
of an interest rate hike in the future. Therefore, monetary
surprises originating from the ECB announcements are now
associated with a statistically significant appreciation of the
Euro. It is also worth noting the increased sensitivity of the
exchange rate to a “Target” surprise in the post-crisis period,
also observed in Figure 2. This may be due to the strength
of the Forward Guidance and QE effects in shaping market
expectations, particularly in influencing longer term inflation
expectations.
B. Results of “Press Conference” regression.
Referring to Table 1, Panel (B) and Figure 3, the regressions show that the “Timing” surprise is only relevant
in the pre-financial crisis period, with a 1-unit increase in
the coefficient of the “Timing” surprise (βtiming ) having an
average 0.05% appreciation for all currency pairs. However,
during and after the financial crisis, βtiming has lost its place
as a key driver of the exchange rate response, contrary to
the results in Altavilla et al. (2019), that show βtiming as
significant across all three subsamples. This suggests that
monetary policy announcements no longer leave longer-term
policy expectations unchanged.
Instead, in the financial crisis and post-financial crisis
periods, the coefficients on the “Forward Guidance” surprise
(βF G ) and the “QE” surprise (βQE ) indicate that these have
emerged as key drivers. The effect of a 1 unit increase in βF G
is a 0.04% increase in the exchange rate across all currency
pairs, and the effect has strengthened to 0.16% post-crisis.
This suggests that expectations of future short-term rates
related to monetary policy are a key driver of the exchange
rate response, and the significance of central bank forward
guidance affecting the shorter-end of the yield curve (Swanson, 2014). The strengthened response to forward guidance
surprises post-financial crisis may reflect the effectiveness of
the enhanced forward guidance adopted by the ECB in June
2018 for reducing uncertainty regarding the expected future
path of short-term interest rates (Cœuré, 2018).
The QE effect in the post financial crisis period is significant for EUR/USD and EUR/JPY, with a unit increase in
βQE having a 0.04% increase for EUR/USD and a 0.057%
increase for EUR/JPY. However, the effect is not significant

for EUR/GBP, suggesting that βQE surprises only transmit to
the EUR/USD and EUR/JPY exchange rates. “QE” surprises
are effectively reducing uncertainty around the expected
future path of long-term interest rates for EUR/USD and
EUR/JPY, with a smaller magnitude of effect compared to
forward guidance.
C. Further discussion.
Overall, the results confirm the prediction in the Engel and
West (2006) model that a currency tends to appreciate when
there are higher inflation expectations affecting expected
future policy rates via the Taylor rule. Specifically, the conventional monetary policy announcement surprise captured in
the “Target” factor, coupled with the unconventional monetary policy announcement surprises captured in the “Forward
Guidance” and “QE” factors have resulted in a measured
quantifiable appreciation in all the exchange rate pairs. This
is achieved through their successful transmission of their
monetary policy tools in increasing inflation expectations in
short, medium and long-term rates.
Contrasting Strakeva and Tang (2015), who, upon analyzing FOMC announcement effects on the exchange rate,
concluded that the importance of conventional monetary
policy in impacting the exchange rate is decreasing relative to
unconventional monetary policy during the ELB, this paper
finds the both the ECB conventional and unconventional
monetary policy surprises have an increased role in explaining exchange rate changes since the ELB. The strongest
appreciation effects stem from the “Forward Guidance” surprise, followed by the “Target” surprise. The “QE” surprise
has the lowest magnitude effect on currency appreciation
across all currency pairs.
Some reasons for the increasing exchange rate sensitivity may also be the reduced liquidity and intermediation
ability of brokers resulting from changes in regulation postfinancial crisis. This in turn leads to the declining willingness of market actors to bear inventory risk during highrisk periods of the financial crisis and post-financial crisis
years during central bank announcement days (Ferrari et al.,
2017). Another possible driver could be recent technological
innovations, such as algorithmic trading tools and faster news
transmission through fibre-optic cables, resulting in faster
processing of monetary policy announcement information.
Other observations include the EUR/GBP exchange rate
having the lowest magnitude of monetary policy announcement surprise effect of all the currency pairs. This is observed
in the reduced magnitude of the coefficient in the following
surprises across Panel (A) and Panel (B). Specifically, the
transmission of monetary policy announcement surprises to
EUR/GBP is the weakest in the “Target” surprise in the
post financial crisis period, the “Timing” surprise in the prefinancial crisis period, the “Forward Guidance” surprise in
the financial crisis period and the “QE” surprise in the post
financial crisis period. Future work could explore the reasons
behind this difference in the response for EUR/GBP and
analyze if the effects are similar for other widely traded Euro
cross currency pairs.

VII. ROBUSTNESS C HECKS
All regressions have been checked and cleared of multicollinearity and heteroskedasticity. A robustness check replacing OIS rates with German bunds is included in Appendix B for “Press Release” and “Press Conference” and
shows that the same observations hold.
VIII. P OTENTIAL S HORTFALLS OF R ESEARCH
A. US initial jobless claims report.
The US weekly Initial Jobless Claims (IJC) is the only
repeatedly occurring economic release that coincides with
the ECB monetary policy announcements. Specifically, it
is released during the beginning of the “Press Conference”
window. As explained in Section 2, other news releases
that occur during the same period may result in omitted
variable bias in the regression despite the narrow windows.
However, both Brand et al. (2010) and Altavilla et al. (2019)
evaluated the impact of the US report on the identified factors
of monetary policy announcements and found very small,
statistically insignificant coefficients and made no difference
to the coefficients of interest with its inclusion or omission
in the regressions. As such, excluding a control for the IJC in
the “Press Conference” regression should not bias the results
of this paper.
B. Drawbacks of the H-F approach.
The H-F approach used in this paper is useful to estimate
immediate effects of monetary policy on financial variables.
However, estimating longer term persistence of monetary
policy announcement effects on the exchange rate becomes
much more difficult with this approach and is beyond the
scope of this paper. Future research on analyzing the persistence of the monetary policy announcement effects on these
currency pairs will require the VAR approach.
C. Possible broader definition of monetary policy.
Given this paper’s strict definition of monetary policy,
actions that do not affect market rates are not treated as monetary policy surprises. This is a useful definition during an
ELB era compared to defining monetary policy as measured
by key policy short rates alone, but a broader concept of
monetary policy is still possible (Wright, 2019). It may also
have different and interesting implications for the impact of
monetary policy on the exchange rate (Wright, 2019).
IX. C ONCLUSION AND F UTURE P OLICY I MPLICATIONS
Overall, the paper observes the growing sensitivity of
exchange rate response to monetary policy announcements,
supporting the conclusion by Altavilla et al. (2019) that
the ECB has growing influence on the exchange rate in
the post-ELB era. The conventional surprise in the form of
the “Target” factor as well as the unconventional surprises
captured in the “Timing”, “Forward Guidance” and “Quantitative Easing” factors have all resulted in exchange rate appreciations across all currency pairs. This happens through a
communication channel resulting in increases in the market’s
expectations of future monetary policy by driving up inflation

expectations. Notably, the relative strength of the “Forward
Guidance” effect on the exchange rate in comparison to the
“Target” effect demonstrates the growing prominence of the
ECB’s unconventional monetary policy toolkit on aiding the
transmission of monetary policy.
In terms of policy implications, the ECB Governing Council should increasingly consider that while their monetary
policy announcements result in higher future inflation expectations, the corresponding effect of Euro nominal exchange
rate appreciations will cause a present-day decrease in the
level of current inflation. Since Altavilla et al. (2019) finds
that the surprise effects of monetary policy announcements
are persistent, this can lead one to infer that a nominal
exchange rate appreciation would cause imports to become
cheaper, making them more attractive and causing demand
for local products to fall. To stay competitive, Euro-area firms
lower their prices, resulting in overall lower inflation.
Within the ECB’s own definition of price stability, this
monetary policy announcement channel driven by changes
in inflation expectations may be detrimental to that goal.
Additionally, it may adversely affect the credibility of the
ECB, since the communication of monetary policy decisions
counter the intended effects of the monetary policy actions to
stimulate inflation. With this paper specifically outlining the
effect of monetary policy announcements on each currency
pair, the ECB could alter their communication during monetary policy announcements to influence exchange rates in a
way that stimulates foreign demand-driven domestic growth.
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[7] Cœuré, Benoı̂t. “The Importance of Money Markets.” Morgan Stanley
16th Annual Global Investment Seminar. (June 16, 2012).
[8] Dell’Ariccia, Giovanni, Pau Rabanal, and Damiano Sandri. “Unconventional Monetary Policies in the Euro Area, Japan, and
the United Kingdom.” The Brookings Institution, Hutchins Center Working Paper # 48 32, no. 4 (October 2018): 147–72.
https://doi.org/10.1257/jep.32.4.147.
[9] Djodikromo, Justin A.L., Dick J.C. van Dijk, and Rutger-Jan Lange.
“The Stochastic Factor-Augmented Nelson-Siegel Model.” Erasmus
University Rotterdam, Erasmus School of Economics, (October 2016).
[10] Ehrmann, Michael, and Marcel Fratzscher. “‘Explaining Monetary
Policy in Press Conferences.” International Journal of Central Banking
5, no. 2 (June 2, 2009): 42–84.
[11] Ellen, Saskia ter, Edvard Jansen, and Nina Larsson Midthjell. “The
Effects of ECB’s Conventional and Unconventional Monetary Policy
on Norwegian Asset Prices.” Norges Bank, (April 2017).
[12] Engel, Charles. “Exchange Rates and Interest Parity.” Handbook of International Economics 4 (2014). https://doi.org/doi:10.3386/w19336.
[13] Engel, Charles D, and Kenneth D West. “Taylor Rules and
the Deutschmark: Dollar Real Exchange Rate.” Journal of
Money, Credit and Banking 38 (August 2016): 1175–94.
https://doi.org/10.1353/mcb.2006.0070.
[14] European Central Bank. “What Is Forward Guidance?” European Central Bank (December 15, 2017). https://www.ecb.europa.eu/explainers/
tell-me/html/what-is-forward-guidance.en.html.
[15] Faruqee, Hamid. “Exchange Rate Pass-Through in the Euro Area: The
Role of Asymmetric Pricing Behavior.” IMF Working Papers 4, no.
14 (January 2004). https://doi.org/10.5089/9781451843156.001
[16] Fatum, Rasmus, and Barry Scholnick. “Do Exchange Rates Respond to Day-to-Day Changes in Monetary Policy Expectations
When No Monetary Policy Changes Occur?” Journal of Money,
Credit, and Banking 38, no. 6 (September 2006): 1641–57.
https://doi.org/10.1353/mcb.2006.0082.
[17] Faust, Jon, John H Rogers, Shing-Yi B Wang, and Jonathan
H Wright. ”The High-Frequency Response of Exchange Rates

[18]
[19]
[20]
[21]
[22]

[23]
[24]

[25]
[26]

[27]

[28]
[29]

[30]
[31]
[32]
[33]

and Interest Rates to Macroeconomic Announcements.” Journal of Monetary Economics 54, no. 4 (May 2007): 1051–68.
https://doi.org/10.1016/j.jmoneco.2006.05.015.
Ferrari, Massimo, Jonathan Kearns, and Andreas Schrimpf. “Monetary
Policy’s Rising FX Impact in the Era of Ultra-Low Rates.” BIS
Working Papers, no. 626 (April 11, 2017).
“Foreign
Exchange
Turnover
in
April
2019.”
BIS
Triennial Central Bank Survey, (September 16, 2019).
https://www.bis.org/statistics/rpfx19-fx.htm.
Frankel, Jeffrey A. “Monetary And Portfolio-Balance Models Of
Exchange Rate Determination.” International Economic Policies and
Their Theoretical Foundations, (1983).
Hubert, Paul, and Fabien Labondance. “The Effect of ECB Forward
Guidance on the Term Structure of Interest Rates.” International
Journal of Central Banking, (December 2018).
Jardet, Caroline, and Allen Monks. “Euro Area Monetary Policy Shocks: Impact on Financial Asset Prices During the
Crisis?” Banque De France, no. 512 (October 17, 2014).
https://doi.org/10.2139/ssrn.2510830.
Jensen, Q., & Weymouth, S. 2016. Winners and Losers in International
Trade: The Effects on U.S. Presidential Voting. doi:10.3386/w21899.
Kuttner, Kenneth N. “Monetary Policy Surprises and Interest
Rates: Evidence from the Fed Funds Futures Market.” Journal of Monetary Economics 47, no. 3 (June 2001): 523–44.
https://doi.org/10.1016/s0304-3932(01)00055-1.
Lloyd, Simon. “Overnight Index Swap Market-Based Measures of
Monetary Policy Expectations.” Bank of England Working Papers 709
(February 9, 2018). https://doi.org/10.2139/ssrn.3135278.
Nakamura, Emi, and Jón Steinsson. “High Frequency Identification
of Monetary Non-Neutrality: The Information Effect.” The Quarterly Journal of Economics 133, no. 3 (August 2018): 1283–1330.
https://doi.org/10.3386/w19260.
Rosa, Carlo, and Giovanni Verga. “The Impact of Central Bank
Announcements on Asset Prices in Real Time: Testing the Efficiency
of the Euribor Futures Market.” Centre of Economic Performance,
London School of Economics and Political Science, no. 764 (December
2006).
Stavrakeva, Vania, and Jenny Tang. “Exchange Rates and Monetary
Policy.” Federal Reserve Bank of Boston Working Paper No. 15-16,
(October 29, 2019).
Swanson, Eric T. “Measuring the Effects of Federal Reserve Forward Guidance and Asset Purchases on Financial Markets.” National Bureau of Economic Research, no. 23311 (April 2018).
https://doi.org/10.3386/w23311.
“The Market for Federal Securities: Holder Structure and the Main
Drivers of Yield Movements.” Deutsche Bundesbank Monthly Report,
(July 2018).
The Monetary Policy of the ECB. Frankfurt am Main: European
Central Bank, (2011).
Wright, Jonathan H. “By Carlo Altavilla, Luca Brugnolini, Refet
Gürkaynak, Giuseppe Ragusa and Roberto Motto.” Journal of Monetary Economics, (August 17, 2019). https://doi.org/10.1016/j.jmoneco.
Zettelmeyer, Jeromin. “The Impact of Monetary Policy on the
Exchange Rate: Evidence From Three Small Open Economies.”
IMF Working Papers 51, no. 3 (April 2004): 635–52.
https://doi.org/10.1016/j.jmoneco.2003.06.004.

X. A PPENDIX A: TABLES AND F IGURES
Figure 1. Evolution of ECB monetary policy over time.

Source: Datastream
Table 1. Regression results of ”Press Release” and ”Press Conference”

Figure 2. “Press Release” Analysis - Correlation of the Target Surprise with currency pairs.

Figure 3. “Press Conference” Analysis - Correlation of Timing, Forward Guidance and QE Surprises with currency pairs.
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