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Central bank asset purchase programmes are often catalysts for significant cross-border capital
flows. By compressing the (excess) return on domestic bonds, they encourage investors to
rebalance their portfolios towards foreign, higher yielding assets.1 Such capital flows have
reached historical dimensions in the case of the ECB’s asset purchase programme (APP), with
both resident and non-resident investors moving out of euro-denominated securities and into
bonds issued predominantly by the safest non-euro area sovereigns. I examined these flows in
detail in a recent speech at the ECB’s Foreign Exchange Contact Group meeting.2
One intriguing observation I made in this speech was that there was no evidence of a causal link
between such capital flows and exchange rate movements. Findings based on event studies
instead suggest that, around the time of central bank asset purchase announcements, investors
price the exchange rate mainly on the basis of the information these programmes provide to
markets about the expected future path of short-term interest rates. In this sense, the effect of
asset purchases on exchange rates is not fundamentally different from that of conventional
interest rate policy.
Today I would like to build on this previous contribution and provide further insights into the
channels through which central bank asset purchase programmes are likely to affect the
exchange rate. I will provide suggestive evidence that challenges the widely held view in the
event-study literature that policy-induced portfolio rebalancing does not affect the exchange
rate.3 My remarks therefore confirm that portfolio rebalancing is a major transmission channel of
central bank asset purchase programmes and provide some tentative support to theories of
exchange rate determination in imperfect financial markets, which give a first-order role to capital
flows.4
Unlike private portfolio rebalancing, however, central bank asset purchase programmes can be
anticipated by investors. This means that exchange rates should adjust in a way that clears the
expected future supply of and demand for currency resulting from anticipated cross-border
capital flows. The implication is that asset purchase programmes may, at times, break the link
between future expected short-term rates and the exchange rate.
Before developing this argument in more detail, allow me to reiterate at this point that the
exchange rate is not a policy target for the ECB. It is one channel of transmission through which
our monetary policy actions achieve price stability in the medium term, in both conventional and
unconventional times. It is therefore important that practitioners and academics alike better
understand how this channel propagates policy stimulus through financial markets, within and
across economies.

The zero lower bound, forward guidance and exchange rates
Let me start by briefly recalling the two main propositions I made in my earlier remarks in July.
One was that there is compelling empirical evidence that central bank asset purchase
programmes are often associated with substantial cross-border capital flows. My first slide
illustrates this point quite clearly for the euro area.
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The second proposition was that asset purchases affect the exchange rate in broadly the same
way as conventional monetary policy – that is, through expectations of interest rate differentials.
To date, there is very little evidence to suggest that currency movements are a direct
consequence of the impact on the supply of and demand for currency when investors rebalance
their portfolios across borders.
It is this second proposition that I would like to examine today in greater detail.
In doing so, it is helpful to start by recalling the basic relationship between exchange rates and
interest rate movements. I do this on the second slide. On the left-hand side you can see that, in
the past, there has often been an intimate relationship between short-term interest rate
differentials – measured here using bonds with a maturity of two years – and movements in the
exchange rate, at least for the euro and US dollar pair. The correlation between the two series
was a remarkable 0.85 during the period 2005 to 2011.
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Admittedly, academics typically take this correlation much less seriously than practitioners. It is a
good habit of academics to dismiss contemporaneous correlations between two variables as
spurious. If anything, standard theory – also known as uncovered interest parity (UIP) – predicts
a correlation between today’s interest rate differentials and tomorrow’s exchange rate changes,
thereby discrediting any perceived contemporaneous causality.
Other approaches are less dismissive, however. The “asset market approach” to exchange
rates, for example – which, in essence, is an alternative representation of the UIP – posits that,
as an asset price, exchange rates should fully reflect today’s expectations about the future, just
as equity prices reflect the expected discounted stream of future earnings and other relevant
information.5
The implication is that the current level of the exchange rate should be a function of the average
of current and future expected short-term interest rates. And because monetary policy, away
from the zero lower bound, predominantly sends signals about the current level of central bank
interest rates, and because the term premium – the additional return that investors demand for
the risks incurred by not simply rolling over a series of short-term bonds – was typically
contained at shorter horizons, it is not surprising to see a strong correlation between short-term
interest rates and the exchange rate.
Long-term interest rate differentials, by contrast, have usually carried less informational content
to explain exchange rate movements. You can see this on the right-hand side of this slide. There
was a connection, but it was looser, around 0.65, likely reflecting the growing role of term premia
along the term structure of interest rates.6
So, prima facie, empirical evidence suggests that monetary policy, by influencing short-term
interest rate differentials, could directly affect the exchange rate and, hence, real activity and
prices. A natural question to ask, then, is whether monetary policy may have lost some of its
potency once interest rates reached the zero lower bound. That is, policy might have become
less effective once it started working its way mainly through long-term, rather than short-term,
interest rates, via, for example, sovereign bond purchases.
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Simple visual inspection of the chart on the left suggests it has indeed. As two-year interest rates
approached the zero lower bound – around end-2011 – their correlation with the exchange rate
effectively broke down. Long-term rates, at least initially, also seem to have provided little to no
information as to where the exchange rate was heading, as the chart on the right suggests.
This interpretation warrants closer inspection, however, as this period coincided with the growing
use of unconventional monetary policy measures by central banks worldwide. Indeed, I will argue
that in order to understand how unconventional policy affects the exchange rate at, or close to,
the lower bound, it is useful to break down long-term yields into their two main components – the
expectations component and the term premium.
Slide 3 shows the insights that can be gained from this breakdown. Here I focus on the period
2012 to 2014. During this period, short-term rates barely moved, as you saw on the previous
slide, while the long-term interest rate differential was by and large disconnected from exchange
rate movements – you can see this clearly again on the left-hand side.

But now consider the right-hand chart. Here I plot the exchange rate against the differential of the
expectations component of ten-year interest rates as extracted from dynamic term structure
models.7 Put simply, it is the same ten-year rate differential as on the left-hand chart, only
corrected for the term premium estimate.
The correlation during 2012 and 2013 is compelling, at around 0.75. Shortly before the crisis, in
2005 and 2006, the correlation was less than 0.4. Incidentally, the close relationship coincides
with a considerable strengthening of central banks’ forward guidance on interest rates. The
Federal Reserve, for example, introduced date-based forward guidance in mid-2011 and adopted
state-contingent guidance in late 2012. The ECB, for its part, introduced rate forward guidance
for the first time in July 2013, one year before it announced its credit easing programme.
So, what could have happened is that market participants, trusting central banks’ forward
guidance that policy rates would stay at very low levels for an extended period, were increasingly
pricing exchange rates on the basis of information about how policy would evolve in the more
distant future. That is, with short-term rates broadly stable, the weight investors attached to the
8
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expected future path mechanically increased – just as theory would predict.8
Term structure models can therefore provide compelling evidence that exchange rates remain
deeply connected to monetary policy also when interest rates are at, or close to, the effective
lower bound, even if interest rate differentials per se suggest a structural break in the
relationship.

Asset purchases and exchange rates
But the right-hand chart also suggests that this is not the full story. A clear break emerged in late
2013. And that break is likely related to the second policy instrument I mentioned before, namely
asset purchases. Although asset purchases, by removing duration risk from the market, act
primarily on the term premium, they also entail a strong signalling channel, in particular at, or
close to, turning points.
For example, the Federal Reserve’s decision to start tapering in December 2013 triggered an
appreciable increase in future expected short-term rates. You can see on the right-hand side that
the ten-year expectations component differential vis-à-vis the euro area widened by more than 50
basis points in just a few months. This should have caused the US dollar to appreciate, at least
on the basis of past behaviour.
The dollar defied upward pressure, however. It continued to depreciate persistently, despite the
marked widening in future expected interest rates. One reason why this might have been the
case is that the signalling and the portfolio rebalancing channels of asset purchases might have
worked in opposite directions. In imperfect markets, investors may give different weights to
conflicting information.
What I mean by this is that, despite expectations of a significant increase in policy rates, the
Federal Reserve’s very gradual slowdown of its pace of Treasury and mortgage-backed
securities purchases – which caught many investors on the wrong foot after the “taper tantrum”
– possibly fuelled expectations that long-term rates, and hence also foreign demand for USdenominated interest-bearing assets, would remain contained for a considerable period.
This interpretation is consistent with at least four observations: first, term premia on US bonds
fell notably after the Federal Reserve started tapering in December 2013, pointing to a correction
of the sharp uptick in term premia after the “taper tantrum”.9 Second, investors did not expect the
US dollar to appreciate. CFTC data show that they continued to hold net short speculative
positions in the US dollar well into 2014. Third, capital inflows into the US Treasury market did
indeed decelerate somewhat during the first half of 2014, validating earlier expectations. And,
fourth, the dollar started to appreciate only once expectations about asset purchases in the euro
area gained a strong tailwind during the second half of 2014.
Here the temporal coincidence is striking. The moment the ECB announced its credit easing
programme in June 2014, which many observers considered to be a harbinger of sovereign bond
purchases, and moved rates into negative territory, the dollar started to appreciate significantly
against the euro.
In less than two and a half months, the euro lost nearly 10% in value. Net euro short positions
jumped to close to record highs in the space of a few weeks. In other words, only the prospect of
sovereign bond purchases by the ECB seems to have led to a reappraisal by market participants
of future domestic and foreign demand for US Treasuries.10
Empirical analysis on the direction of international spillovers in bond markets corroborates this
view. On slide 4 you can see that ECB researchers, using the Diebold-Yilmaz methodology, find
that spillovers from the euro area to the United States spiked sharply in mid-2014.11 According to
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this methodology, euro area spillovers accounted for more than half of the variance in US
Treasuries in the second half of 2014.

Put differently, in the presence of asset purchase programmes, the portfolio rebalancing channel,
rather than the signalling channel, might ultimately rise to become the dominant driver of
exchange rates, at least temporarily. Expectations of compressed term premia, either through
central bank actions directly, or through cross-border capital flows associated with such
programmes, or both, can offset, or mitigate, the impact of changes in the expectations about
future short-term rates on exchange rates.
Disconnects may also be the result of market segmentation, much in line with the view that the
financial market comprises a heterogeneous set of actors with very different beliefs and
expectations. Indeed, the same chart suggests that spillovers from the euro area to the US bond
market had already accelerated sharply in the first half of 2014. So, a good part of the decline in
US term premia during this period – you can see this on the right-hand side – might in fact have
reflected expectations about monetary easing in the euro area, paired with a reappraisal of the
Federal Reserve’s policies.
In other words, during this period participants in the bond market might have held, on average, a
different view on the prospects of global monetary policy from that of their counterparts in the
foreign exchange market, which maintained sizeable net long positions in the euro. Christopher
Sim’s “rational inattention” comes to mind.12
This can also be seen on the next slide. Here I show a breakdown of the historical drivers of the
euro and US dollar exchange rate based on a Bayesian VAR developed by researchers at the
ECB.13 The shocks are identified using standard sign restrictions. The breakdown suggests that,
by contrast with the spillovers we saw in the previous chart, monetary policy shocks seem to
have contributed comparatively little to exchange rate movements in the first half of 2014.14
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Instead, an exogenous shock, which can be interpreted in the context of this discussion as a
time-varying risk premium shock, appears to have put mainly downward pressure on the dollar.
To the extent that risk premium and bond term premium shocks are driven by the same
fundamentals, this would be consistent with the view that the signalling and portfolio rebalancing
channels were sending conflicting signals.
This train of thought is in fact very similar to the view put forward by Charles Engel and Kenneth
West on the relationship between risk premia and the exchange rate.15 They saw the dollar
depreciation in 2007 as evidence of investors thinking “this is a US crisis”. And they saw the
dollar appreciation in 2008 as a change in this thinking to “well, this is actually more of a global
crisis”.
As with the events of 2007–08, what ultimately caused the initial resilience of the dollar and the
sharp fall in term premia in 2014 will remain a matter of speculation. Factors other than the
actions of the Federal Reserve and the ECB are likely to have contributed to these
developments. But that is not my point. My point is rather that it is not surprising that central bank
asset purchases may break with some of the regularities we have become used to.
The reason is that asset purchases are monetary policy actions that can be anticipated by
market participants, just like changes in key policy rates. Unlike conventional monetary policy,
however, they have direct implications for the expected supply of and demand for internationally
traded bonds and, hence, for the level of the exchange rate that, all other things being equal,
clears the resulting capital flows.
This may, at times, break the link between future expected rates and the exchange rate. This is
clearly visible when we look at slide 6. The chart is based on the same methodology as the
spillover chart on slide 4, but it illustrates how much, on average, of the variance in long-term
bond yields in one country can be explained by the other country’s term premium and expected
short-term rates respectively.
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You can see that the moment short-term yields hit the zero lower bound, spillovers in bond
markets by and large reflected term premia movements – in both directions. These spillovers
may pull the exchange rate away from the path implied by expectations about the future shortterm rate. The extent of the decoupling, in turn, will depend on the expected direction,
persistence and degree of international spillovers – something that is inherently difficult to project
and price.
In this sense, the implications are very similar to those described by Xavier Gabaix and Matteo
Maggiori in their 2015 Quarterly Journal of Economics article, which states that the risk-bearing
capacity of financial intermediaries provides a role for capital flows to affect the exchange
rate.16 The difference is only that if asset purchases are understood by investors to be part of the
reaction function of central banks, then the exchange rate can be expected to adjust before
capital flows take place. This is certainly what we have seen in the euro area.
This also means that we should treat more carefully findings in the event-study literature that
assign most of the observed exchange rate change around central bank asset purchase
announcements to the signalling channel.17 Given that intermediaries are forward-looking but
constrained by their balance sheets, policy-induced exchange rate changes can also be
expected to reflect expectations of future cross-border capital flows and their associated impact
on the future supply of and demand for currency.
In this sense, the debate also shares some similarities with a related strand of the literature,
namely the transmission channels of sterilised foreign exchange interventions. The view that
such interventions are effective mainly by signalling future policy intentions is frequently
challenged by empirical evidence suggesting that portfolio rebalancing may have economically
relevant effects.18
Of course, this does not mean that understanding the potential spillovers of central bank asset
purchase programmes is enough to explain exchange rate movements. Changes in relative term
premia are far more difficult to interpret than changes in the expected path of future short-term
interest rates. The latter can be clearly associated with changes in monetary policy expectations.
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Changes in term premia, by contrast, often reflect a combination of shocks, including monetary
policy shocks as well as shocks to demand, risk aversion and other variables, which will drive
term premia in the same or in opposite directions.
The most recent disconnect between the euro and US dollar exchange rate and the expected
future short-term interest rate differential is a case in point. On the left-hand side of slide 7 you
can see that a significant gap between the two series re-emerged in the spring of this year, and
continues to persist.

It is tempting to link recent developments once more to portfolio rebalancing considerations. After
all, the Federal Reserve is now actively reducing its balance sheet, while the ECB last week
decided to extend its asset purchase programme by nine months, or more, if needed, while
reducing the monthly pace to €30 billion. This might have caused some investors to expect a
gradual rebalancing of portfolios away from US dollar-denominated assets and towards eurodenominated assets, which would support the euro.
But many other factors may drive interest and exchange rates, with likely different implications for
the real economy.19 Indeed, geopolitical and policy uncertainties may also contribute to swings in
bond term premia. So it is difficult to establish unequivocal links. But, if we look at the right-hand
side of this slide, it is intriguing to see such a close relationship between the exchange rate and
relative bond term premia differential as that observed during the course of this year.

Conclusion
Let me conclude.
Deciphering exchange rate movements, and giving them a structural interpretation, remains a
topic that requires the dedication and passion of many researchers. Much has already been
learned, but much still remains to be understood. The introduction of unconventional monetary
policy measures forces us to think more deeply about the channels through which such
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measures affect the exchange rate, with regard to their impact both on the expected future path
of short-term interest rates and on risk premia.
An important aspect in this endeavour is to gain a better understanding of the role of portfolio
rebalancing. Evidence is growing, and my remarks today are intended to add to this, that portfolio
rebalancing is a major transmission channel of central bank asset purchases. At the same time,
the signalling and portfolio rebalancing channels of central bank asset purchase programmes
might, at times, work in opposite directions, with unclear implications for the exchange rate.
Moreover, in an integrated global financial system, unconventional policy measures have been
shown to often trigger large cross-border capital flows. To the extent that such policies can be
anticipated by market participants, financial intermediaries could be expected to price in the
resulting shift in the relative supply of and demand for currency before capital flows take place.
As a consequence, international portfolio rebalancing considerations may, at times, drive a
wedge between expected future short-term rates and the exchange rate.
My remarks today are by no means conclusive and they are based on tentative evidence. But I
hope that they provide impetus to further, more systematic research on a topic that is not only
intriguing from an intellectual perspective, but also of significant relevance to policymakers in
their efforts to improve the understanding of the transmission channels of non-standard
monetary policy measures.
Thank you for your attention.
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