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Abstract

Unconventional monetary policies (UMPs) by the Federal Reserve, the European Central
Bank, the Bank of England and the Bank of Japan exert important spillover effects on asset
prices in Switzerland if market anticipation of UMP announcements is properly accounted for.
Using a broad event set and a long-term bond futures-based measure as a proxy for market
anticipation of the announcements, we show that the unexpected part of those UMPs boost
Swiss government and corporate bond prices, induce the CHF to appreciate, and dampen
Swiss equity prices. Four extensions provide additional insights: First, the estimated effects
are strongest for announcements by the ECB. Second, the impact on government bonds is
largest for bonds with residual maturities of 7-10 years. Third, the impact of foreign UMP
shocks on exchange rates and Swiss bond yields is less pronounced after the introduction of
the EURCHF-floor by the Swiss National Bank on September 6, 2011. Fourth, the sign of
spillover effects differs for positive and negative UMP surprises, but their strength does not.
Our results hint at an important role played by both international portfolio re-balancing
channels and international signalling channels in the transmission of foreign monetary policy
shocks to Swiss asset prices.
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1 Introduction

Empirical evidence strongly suggests that unconventional monetary policies (UMPs) imple-
mented in response to the financial crisis exert significant spillover effects on global financial
markets. In emerging market economies in particular, exchange rates, interest rates, equity
prices and capital flows are shown to be affected by foreign UMPs. However, evidence regarding
the spillover effects on advanced small open countries remains limited. To fill this gap, we empir-
ically assess the impact of UMP announcements by the central banks of the four major currency
areas — the US, Euro area, UK and Japan — on a broad range of Swiss asset prices (government
and corporate bond yields, equities and exchange rates). Our analysis reveals that significant
spillovers exist in the Swiss case, and four extensions indicate that these spillovers depend on
the characteristics of the UMP announcement — such as the origin of the announcement and the
sign of surprise —, the maturity of the bonds analysed and measures implemented by the Swiss
National Bank (SNB).

Our study contributes to the literature in four respects:! First, we focus on an advanced small
open economy. Key contributions to date, such as Glick and Leduc (2012), Neely (2015) and
Fratzscher et al. (2013), and policy debates are dominated by international monetary policy
spillovers to emerging markets and among large advanced economies. Switzerland, one of the
most globalized economies in the world, with a large financial sector and an internationally
traded currency that is occasionally exposed to safe-haven demand, provides a particularly
interesting case in this regard. Second, due to the exchange rate floor of 1.20 CHF per Euro
that was enforced by the Swiss National Bank between 6 September 2011 and 15 January 2015,
the Swiss case also allows us to examine the effectiveness of domestic monetary policy responses
to external financial shocks. Third, we rely on a newly constructed set of nearly 100 UMP
statements by the Fed, ECB, BoJ and BoE from 2008 to 2014, whereas a large part of the
literature analyses only the first asset purchase program of the Fed.? Fourth, this extended
set of UMP events allows us to re-assess the results by Glick and Leduc (2012), who find that
both the direction and strength of cross-border asset price effects differs between positive and
negative UMP surprises.

The empirical strategy closely follows the linear time-series approach of Glick and Leduc (2012).
It is based on two key elements: First, we evaluate the daily changes in Swiss asset prices on
days with UMP announcements by foreign central banks. The timing of the announcements
is pinpointed by our newly constructed event set. The second element is the extent to which
financial markets anticipate the content of these UMP statements. We identify the surprise part
of these statements using a market-based surprise measure that relies on the daily changes in the
price of 10y government bond futures. We thus closely follow the approach proposed by Wright
(2012). Controlling for market anticipation proves necessary to properly identify the impact of
UMP announcements.

To the best of our knowledge, although elements of the subsequent list have been covered elsewhere, no
existing work provides such a comprehensive analysis of UMP spillover effects on advanced small open economies,
or on Switzerland in particular.

?In this regard, the studies by Rogers et al. (2014) and Diez and Presno (2013) are closest to ours. However,
these analyses rely on a different event selection scheme and focus mainly on the domestic effects and USD
exchange rate effects of UMP announcements.



We find that UMP announcements by the four major advanced central banks significantly af-
fect Swiss government yields, equity prices and nominal CHF exchange rates. The size and
direction of the effects depend heavily on the degree of policy anticipation and the asset class
under consideration. We show that foreign UMP surprises tend to lower both Swiss bond yields
and Swiss equity prices and induce appreciation of the CHF. An expansionary UMP shock
equivalent to a 25-basis-point decline in local long-term bond yields induces an approximately
6-basis-point decrease in Swiss long-term government bond yields, a 4.5-basis-point decrease
in long-term corporate bond yields, a 1-percentage-point decline in the Swiss equity index, an
approximately 0.6-percentage-point appreciation of the CHF against the EUR and an approx-
imately 0.9-percentage-point appreciation of the CHF against the USD. Unsurprisingly, the
effects are strongest for UMP announcements by the ECB and, among government bonds, for
those with residual maturities of 7-10 years. We further confirm the finding of Glick and Leduc
(2012) that the sign of spillover effects differs between positive and negative UMP surprises,
whereas we cannot lend support to their conclusion that the strength of spillover effects is larger
for positively surprising announcements. The implementation of the EURCHF floor at 1.20
CHF per EUR tends to attenuate the spillover effects on bond yields and exchange rates but not
those on Swiss equities. This result indicates that the domestic monetary policy stance exert
some limited effect on the cross-border asset price impact of foreign monetary policy decisions.
Although the chosen set-up does not allow for a formal analysis of the underlying channels
through which these spillovers are transmitted, our results suggest an important role played by
an international portfolio re-balancing channel in the transmission of foreign UMP shocks on
Swiss bonds and by an international signalling channel in the reaction of Swiss equity prices.

The spillover effects are highly relevant from an economic perspective. On the announcement
day, the unexpected part of foreign UMPs is responsible for large parts of the observed change in
Swiss asset prices. Our estimates suggest that policy-induced spillovers are by and large respon-
sible for the entire cumulative decline observed in Swiss longer-term government and corporate
bond yields on UMP event days; they also account for approximately 60% of the cumulative
decline in the Swiss Market Index and for approximately 35% and 40% of the appreciation of
the CHF against the Euro and the USD, respectively.

The remainder of the paper is structured as follows. Section 2 reviews the theoretical and
empirical literature on UMP spillover effects and, based on this review, develops our prior
expectations regarding spillover effects on Swiss asset prices. Section 3 outlines the empirical
set-up and data, section 4 describes the UMP event selection, and section 5 discusses the strategy
used to identify monetary policy surprises. Empirical results are presented in Section 6, followed
by a discussion of their robustness in section 7. Section 8 concludes.

2 Literature on unconventional monetary policy spillovers

2.1 UMP spillover channels

In theory, unconventional monetary policies — both asset purchases (quantitative easing, QE,
or credit easing, CE) and forward guidance (FG) statements by central banks — can exert
cross-border spillover effects on financial assets through at least four channels: an international



portfolio rebalancing channel, an international signalling channel, an exchange rate channel and
a monetary policy reaction channel.?

First, for an international portfolio re-balancing channel to be at work, a high degree of substi-
tutability between domestic and foreign bonds is a necessary precondition. In response to asset
purchases by a central bank that lower yields domestically, optimizing investors will re-balance
their portfolio internationally if there are foreign assets with a sufficiently similar risk-return
profile. Assuming a constant supply of this foreign asset in the short-run, the portfolio re-
balancing behaviour induces the domestic yield reduction to spillover to foreign yields.* This
process can be generalized as follows: Purchases of government bonds can increase the prices of
other financial assets through their impact on available liquidity, the expected discount factor,
the risk-taking behaviour of optimizing investors and the induced improvements in market func-
tioning — this channel is thus sometimes referred to as the “asset price channel” or “liquidity
channel”.?

Second, UMP announcements exert international signalling effects through at least three sub-
channels: a policy reaction function channel, an economic outlook channel and a confidence
channel. Regarding the first channel, a policy decision in a major economy may be read as a
signal that other central banks will subsequently react in a similar way. Regarding the second
and third channels, international signalling may be linked to the fact that market participants
interpret an UMP announcement by a core central bank as containing news regarding the global
economic outlook and/or the central banks assessment of global risk. Thus, an UMP announce-
ment may influence market participants policy expectations, global risk assessment, and global
income/cash-flow expectations, thereby inducing adjustments in risk pricing and in asset prices
more generally. Ex ante, the net effect of the signalling channel on bond yields and asset prices
is ambiguous, because the three sub-channels may mutually cancel or reinforce their individual
impacts depending on whether markets on average interpret an announcement as positive or
negative news about the global economic and financial situation.®

Third, monetary policy announcements — both conventional and unconventional — can have a
significant bearing on exchange rates. Standard monetary models imply that a decrease in the
policy rate — or, equivalently, an (expected) increase in the money supply — in one economy
induces a depreciation of the nominal spot exchange rate of its currency.” This theory is a
consequence of Mundell’s “Trilemma”. In economies with open capital accounts, exchange rate
fluctuations ensue in response to foreign monetary policy shocks if domestic monetary policy
does not itself adjust in response.? In the UMP era, monetary policies target longer-term interest
rates more directly and thus the narrative is potentially more complex. Lower foreign long-term
bond yields may reduce domestic long-term bond yields even if domestic monetary policy does
not adjust. At the same time, even if domestic interest rates fall, exchange rates may still be

3Unlike with respect to conventional monetary policy channels, no settled consensus has been reached on the
distinction and nomenclature of UMP transmission channels.

“He and McCauley (2013), IMF (2013a), Chinn (2013), and Berge and Cao (2014).

SFor the “liquidity channel”, see Krogstrup et al. (2012); for the discount factor view of asset prices, see
Cochrane (2001); and for the role of monetary policy in risk-taking and improving market functioning, see Durré
and Pill (2012).

50n signalling, see, for instance, Williams (2014) and Bauer and Rudebusch (2014).

"Krugman et al. (2011, chapter 14).

8E.g. Obstfeld et al. (2005).



subject to appreciation pressure.”

Fourth, and relatedly, the extent of the UMP announcement impact on asset prices across bor-
ders depends on the monetary policy reaction in recipient economies. In general terms, this
channel implies that the recipient central bank chooses a policy that differs from the policy cho-
sen in the absence of the foreign monetary policy innovation. This is, either domestic monetary
conditions are kept at more expansionary levels for longer than they would be, for instance,
under standard Taylor rules or balance sheet policies, such as foreign exchange market interven-
tions, are implemented. Both an unexpected downward shift in the policy path and unexpected
asset purchases tend to induce increases in domestic asset prices through standard domestic
transmission channels.'®

The net UMP spillover effect is the sum of the individual effects through each of these channels.
The presence and strength of each channel depends on the asset class analysed, the specifics of
the announced UMP programme, the global market conditions at the time of the announcement
and, particularly for the signalling channel, whether markets coordinate on an optimistic or
pessimistic interpretation of the policy announcement. In particular, although the ‘fundamen-
tal’ channels (i.e., the portfolio rebalancing and asset price channels) are at work throughout,
the theoretical discussion suggests that an additional non-zero net effect of the international
signalling channel may be present only at certain times. A key implication is that the reaction
of different asset classes to foreign UMPs can differ substantially, possibly even with respect to

direction.!!

2.2 Evidence on UMP spillovers

Available empirical evidence robustly indicates that the value of the domestic currency falls and
that global short- and long-term interest rates and corporate bond yields decline in response
to expansionary UMP announcements in core economies, whereas the impact on global equity

prices and capital flows are more ambiguous.'?

The reported size and scope of asset price spillovers differ across recipient economies. The degree
of global economic integration of the recipient economy in both financial and real terms is the
first key determinant: the less friction in global financial markets, the higher the cross-border
correlation in asset prices and hence the stronger the domestic asset price reaction to a foreign
monetary policy shock.'® Second, both the size and direction of spillover effects depend on local

9This result can be linked to the fact that domestic long-term interest rates are more sensitive than short-term
rates to global factors, whereas (short-term) exchange rate developments are driven, not the least, by expected
short-term interest rate differentials, see Takéts and Vela (2014) and Kulish and Rees (2011).

19E.g. Taylor (2013), Chen et al. (2012b) or Caruana (2012).

1 general, risky assets such as equities react differently to monetary policy shocks compared to ‘risk-free’
assets such as government bonds, see the discussion in Doh and Connolly (2013).

2Diez and Presno (2013), Neely (2015), Glick and Leduc (2012), Glick and Leduc (2015), Berge and Cao
(2014), Chen et al. (2012b), IMF (2013c), Fratzscher et al. (2013) and Ahmed and Zlate (2014).

13This holds in general, see Ehrmann and Fratzscher (2009). For the UMP era specifically, see Chen et al.
(2012a, p. 227) and Caruana (2012). The former argues that “in a globalised financial market, leakage from
domestic monetary easing is unavoidable, and the size of such leakage may differ across countries depending on
the strength of the cross-border transmission channels”. Caruana argues that the observed fall in global bond
yields “simply reflects the thorough integration of global bond markets [...] The effects on asset prices are stronger
for highly global markets, such as equities, and weaker for highly domestic ones, such as real estate”.



conditions (‘pull factors’) in the recipient country, such as the position of the local business
cycle, the presence of imperfections in local markets, and the decisions and soundness of the
institutional set-up of local macroeconomic policy. For instance, the analysis by Fratzscher et al.
(2013) indicates that opting for a fixed exchange rate regime is no guarantee that individual
countries will be insulated from financial spillovers induced by U.S. monetary policy shocks,
which corroborates a more general result reported by Rey (2013). In addition, exchange rate
developments not only represent an important channel for cross-border transmission of monetary
policy shocks but also influence the size of spillover effects on other asset prices. That is,
exchange rate changes may reinforce or dampen the cross-border asset price effect induced by
the portfolio rebalancing/asset price and signalling channels discussed above. Moreover, the
estimated size of these spillovers depends on the specific characteristics of the asset purchase
programme implemented.!* In this regard, differences between programmes implemented by
different central banks are of particular interest. However, comparative evidence remains scarce,

because most existing UMP spillover studies focus on the cross-border impact of Fed policies.'

2.3 Expected spillovers in the Swiss case

The discussion of potential spillover channels is helpful to the formation of specific expectations
regarding the cross-border impact of foreign UMP shocks on Swiss assets and facilitates the
discussion of the empirical results, particularly with respect to the more granular analyses of
spillover effects for different subsets of foreign UMP events. However, it is important to stress
that the empirical set-up applied in this study does not allow for a formal identification of
individual spillover channels, unlike, for instance, the analyses conducted by Fratzscher et al.
(2014) or Bauer and Neely (2014).

Specifically, the literature review leads to the following expectations with respect to the direction
of the impact of an expansionary foreign UMP shock on Swiss financial assets:

e The CHF is expected to appreciate in nominal terms. For the Swiss economy, the exzchange
rate channel is important, given exchange rate flexibility and the high degree of financial
and real integration of the Swiss economy.'® At the same time, the signalling channels
dampen the FX appreciation induced through the exchange rate channel by raising confi-
dence levels (by reducing risk-aversion, thus dampening demand for safe haven currencies)
and driving expectations of a domestic policy reaction.

e Swiss government bond yields are expected to fall. Given that Swiss government bonds
are close substitutes for foreign government bonds, the international portfolio rebalancing
channel is likely to be an important factor in explaining Swiss bond price reactions to
foreign UMP announcements. The net effect of the international signalling channel is
unclear ex ante. In any case, we expect it to be less important than the portfolio balancing
effect. However, if a CHF appreciation effect is induced, the demand for Swiss bonds will

MFratzscher et al. (2013), Chen et al. (2012b) and Christensen and Rudebusch (2012).

5Notable exceptions are Chen et al. (2012b), Diez and Presno (2013) and — in part — Rogers et al. (2014), as
well as several policy papers by the IMF [IMF (2013c), IMF (2013b) and IMF (2013a)].

16For a classification of Switzerland as a highly financially and economically integrated small open economy,
see, e.g. the KOF index of globalization in Dreher (2006).



decrease as they become, ceteris paribus, more expensive for foreign investors, which in
turn reduces the effect on their yields.

e Ex ante, the Swiss equity price reaction is ambiguous. A positive impact due to more
available liquidity and lower discount rate expectations (global liquidity and asset-price
channels) can be offset or even over-compensated through foreign exchange rate effects
and international signalling effects. An appreciation of the CHF tends to reduce the com-
petitiveness of internationally exposed Swiss firms and decrease their expected earnings,
thus weighing on their share price.!” At the same time, appreciation of the CHF implies
an increase in the price of Swiss equities for foreign investors, which dampens demand
and hence prices. Signalling channels imply a negative effect on Swiss equities if the cor-
responding confidence boost implies that foreign risky assets are seen as more attractive
than Swiss risky assets or if the downgrading of the global economic outlook dampens the
cash flow expectations for Swiss corporations.

3 Empirical framework and data

The empirical assessment of UMP spillover effects on Swiss asset prices is conducted based on
daily data. The basic specification estimated follows equation (1). We apply the time-series
set-up as in Glick and Leduc (2012), using an explicit measure of the surprise component of
policy announcements, following Wright (2012).18

Ay = a+ BAsdy events + ' 2t + &1 (1)

The dependent variable Ay, represents the change in the following Swiss asset prices: the main
Swiss equity price index (Swiss Market Index, SMI) and bilateral CHF exchange rates (USD,
Euro), measured as a one-day percentage change, and long-term government and corporate bond
yields (GB 10y, CP 7-10y), measured as a one-day change in basis points.

The dummy variable d; cyents takes the value of one on all days specified as foreign UMP an-
nouncement days and zero otherwise. The strategy adopted to designate specific days as UMP
announcement days is explained in section 4.

As; represents a quantitative measure of monetary policy surprise, that is, the extent to which a
policy announcement differs from market expectations. The baseline measure used as a proxy for
monetary policy surprise is the change in longer-term government bond futures (approximately
10y). The underlying motivation for the use and the quality of this proxy is discussed in detail
in section 5. The surprise measure for each central bank is set to its market-derived value on
corresponding UMP announcement days. '’

For several ‘sub-sample’ analyses, the explanatory variable As;d; cyents is interacted with a

"The large majority of the companies listed on the SMI are globally active.

8The approach is closely related to the event study approach commonly relied upon in the empirical UMP
literature. An event study using a one-day event window and the same control variables as here, yields comparable
results.

1911 a follow-up analysis, we compare the estimated effects of this measure on Swiss asset prices on days with
UMP announcements to the effects on days without such announcements.



dummy for the implementation of the minimum exchange rate (d¢ mer, taking the value of one
after 6 September 2011 and zero otherwise), dummies for each central bank (d;, taking the
value of one on days with announcements by the corresponding central bank), or a dummy for
“positive” and “negative” surprises (d¢ as>0 and deas<o), taking the value of one for announce-
ments that surprise markets positively and negatively, respectively), with positive surprises being
announcements that are more expansionary than expected.

The vector z; controls for global financial market conditions and asset-specific trends. The
baseline set of controls comprises the one-day lagged values of the dependent variable, the one-
day lagged change in the VIX, and the lagged change in the US 10y treasury yield. Overall, the
results obtained are robust to the inclusion of a broad set of alternative controls, as discussed
in section 7.

We estimate equation (1) by OLS, accounting for potential heteroscedasticity based on White
(1980). Serial correlation is not expected to be a crucial problem for changes in asset prices and
is indeed dismissed by preliminary checks.?"

Two main sources of bias are conceivable when assessing the impact of monetary policy on asset
prices using such an event study-inspired set-up.?! First, reverse causality — i.e., the possibility
that monetary policy or the measure of policy expectations reacts to changes in asset prices —
must be taken into consideration. In general, monetary policy decisions are taken as a function of
economic and financial conditions. Hence, market developments may influence policy decisions.??
Second, other important news, such as GDP releases or labour market data released during the
measurement window (in this case, on the same day as a monetary policy announcement) may
simultaneously affect asset prices and the market-based measure of monetary policy surprise. In

other words, the possibility of an omitted variable bias must be taken into account.

Different approaches are proposed to address these potential sources of bias. One possibility
is to restrict the measurement of changes in the surprise measure and asset prices to a high-
frequency window spanning only minutes — or at most, hours — around policy announcements.??
Although the initial impact is measured more sharply, this approach has one key drawback:
Markets may initially misinterpret policy announcements, leading either to an over-reaction or
an underestimation of the “true” effect on asset prices. Thus, the length of the measurement
window should allow markets sufficient time to fully price in the policy news. This issue may be
particularly important in the case of UMP announcements, which are more difficult to interpret
than conventional adjustments in the policy rate.

We apply a different strategy and retain the daily measurement window, relying on control
variables to take account of previous trends in asset prices and market developments, which
could be triggers of subsequent policy interventions and asset price changes. Integrating the
baseline controls contributes to effective containment of potential endogeneity issues. Moreover,

20The assumption of normally distributed coefficients seems robust, although asset price changes per se follow
a t-distribution rather than the normal. While tests for normally distributed asset prices changes do indeed reject
the null of normal distribution, corresponding tests for non-parametric bootstrapped coefficients do not — we are
thus confident in assuming this distribution for the coefficients. At the same time, estimation based on a GARCH
specification of the variance structure yields qualitatively similar results.

2'For an overview of the strengths and limits of the event-study approach, see Giirkaynak and Wright (2013).

22F ¢, Rigobon and Sack (2003).

23This is the strategy adopted, for instance, in Rogers et al. (2014).



testing for Granger causality in our data set suggests that the surprise measure relied upon
is not driven by past asset price developments. In any case, from a central banking practice
perspective, policy decisions are unlikely to be made based on short-run developments in asset
prices, which by itself reduces the relevance of the endogeneity bias.?

Obviously, using daily data can increase the omitted variable bias problem because it does not
account for the potential impact of other (non-monetary policy) news on asset prices during the
measurement window. Essentially, increasing the length of the measurement window involves a
trade-off between adding noise and allowing markets sufficient time to process the policy news.
Our reading of the existing literature on the asset price effects of monetary policy suggests
that a one-day window is a reasonable compromise. In most cases, for both conventional and
unconventional monetary policies, results based on intra-day data are qualitatively similar to
those based on daily data.?’ More generally, the literature asserts that both endogeneity and
the omitted variable bias are rather minor issues, at least when estimating the asset price effects
of conventional monetary policy.26

Data

The financial market data are provided by Bloomberg. Appendix A provides a detailed descrip-
tion of the variables and sources. The sample data set spans from January 2008 to December
2014, containing 1827 potential non-weekend observation days. Depending on trading holidays
and data availability, the effective number of observations entering the analysis varies among the
individual assets, ranging from 1688 to 1763. Ninety of those observation days are designated
as UMP event days using the identification strategy outlined below in section 4 below. We
compute one-day changes as the difference in basis points (for bond yields) and the percentage
change (for the equity index and exchange rates). Due to Swiss trading hours, announcements
by the Fed released after 10.45 a.m. local time (CET) are assumed to affect Swiss equity and
bond prices one day after the announcement is made, whereas exchange rates are affected on
the announcement day.?” Given the standard release time of Fed announcements (2.15 p.m.
CET), the day for measuring bond and equity prices shifts for a majority of Fed statements in
our event set. All BoJ announcements are released before trading opens in Switzerland. There-
fore, they are assumed to affect Swiss asset markets on their release day. For ECB and BoE
announcements, time zone differences do not matter. Two ECB statements are released on a
Sunday and are thus assumed to affect Swiss asset markets on the subsequent Monday.

24Endogeneity should be even less of an issue in the small open economy case considered in this study. Swiss
asset price developments are very unlikely to affect foreign monetary policy decisions or foreign asset markets
more generally.

25 Giirkaynak et al. (2005) for CMPs; Glick and Leduc (2015), Rogers et al. (2014) and Wright (2012) for UMPs.

26Rigobon and Sack (2004), Rosa (2011) and Giirkaynak et al. (2005).

2TSwiss equity and bond market closure times, which are the cut-off points for daily values, vary between 5
p-m. and 6 p.m. Swiss time, in contrast to the cut-off point for exchange rates, which is 10 or 11 p.m. Swiss
time. For the purpose of our analysis, we assume that US announcements made after 4.45 p.m. Swiss time affect
Swiss equity and bond prices on the day following the announcement. One UMP event (a TALF extension on 10
February, 2009, which was released at 5 p.m. Swiss time) would be affected by a shift in the cut-off threshold
from 5 p.m. to 6 p.m. An alternative approach to circumvent time zone-related issues is to rely on a two-day
measurement window, see section 7.3.



4 Event set

Estimating the impact of unconventional monetary policy announcements requires an appropri-
ate, robust identification of unconventional monetary policy shocks. Identification entails two
steps. First, a definition of the analysed policy events. That is, when information about a spe-
cific policy was released must be determined.?® Second, once these events are designated, a valid
and robust measure of policy surprise — the policy shock — is needed. This step asks exactly
what markets learn from a policy announcement. This section explains the strategy underlying
the designation of UMP events (when), and section 5 explains the strategy used to identify the
extent of policy surprise (what).

Crisis narrative

The specific UMP events are selected based on the narrative approach of policy shock identifi-
cation, similar to the procedure applied by Romer and Romer (1989, 2004). To viably conduct
such an approach, we must first outline the narrative of the crisis that evoked the unconventional

policy response.??

The first signs of crisis appeared in August 2007 as tensions in global interbank funding markets.
Central banks around the globe addressed these tensions by providing ample liquidity through
a wide range of emergency facilities, including the Term Auction Facility used by the Fed and
the Special Liquidity Scheme implemented by the BoE. At the same time, central banks estab-
lished foreign currency swap lines to contain liquidity strains in global financial markets. These
programmes aimed to restore the functioning of the short-term interbank funding markets. By
implementing these programmes, central banks fulfilled their mandated role as the lenders of
last resort, committed first and foremost to securing financial stability.

With the failure of Lehman Brothers in September 2008, the crisis increasingly impaired credit
markets and spread to the real economy. In reaction, monetary policy measures designed to
repair credit market functioning and to ease monetary conditions more generally took centre
stage, first by swiftly lowering policy rates to levels near zero and subsequently by expanding
the size and altering the composition of the central banks balance sheets and providing more
explicit guidance on the future path of the policy rate (Forward Guidance). Thus, these policies
went significantly beyond traditional interest rate policy. Given their design, size and scope,
these policies are usually referred to as unconventional monetary policies (UMPs). Although
the programmes implemented by individual central banks are similar in their general objectives
i.e., repair disrupted credit markets, ensure smooth monetary policy transmission, and support
economic activity - their specific designs, scopes and timing vary substantially across central
banks.?® As an example of such differences, it is worth noting that during the first phase of
crisis escalation in late 2008, the Fed and BOE announced outright large-scale asset purchases,
whereas the ECB and BOJ focused primarily on programmes that support loan supply through

ZFaust et al. (2007).

2For detailed narratives of the crisis and policy responses, see Fawley and Neely (2013), Lenza et al. (2010),
Cour-Thimann and Winkler (2012) and Rogers et al. (2014).

30Such differences mainly reflect variations in economic and financial structure (for instance, whether corporate
financing is predominantly bank-based or market-based) and the conditions of the specific domestic market and
economy.
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banks.3!

Tables 11 and 12 provide short descriptions of the key unconventional monetary policy pro-
grammes implemented by the four central banks between 2008 and 2014.

FEvent set

Building on this crisis narrative, the set of UMP announcements — the event set — used in the
empirical analysis is constructed based on a thorough analysis of statements issued by the four
central banks through press releases, media conferences and governor speeches. The following
criteria are applied to designate an announcement as an UMP event.

First, because our study focuses on measures aimed at securing monetary and macroeconomic
stability, only those liquidity measures implemented predominantly for monetary policy reasons
are included in our definition of UMP programmes; those focused mainly on financial stability are
excluded. Hence, the first announcement entering as an UMP event dates in 2008. Obviously, it
is not always easy to make an unambiguous distinction between liquidity provision programmes
implemented as financial stability policies and those implemented for monetary policy reasons.
To make the distinction, we rely on the crisis response narrative outlined above and an analysis
of the key objectives of individual policy programmes as stated in their official descriptions.

Second, among the monetary policy announcements entering this group, announcements that
do not include any changes in wording — i.e., contain no intended news — regarding an UMP
programme (for instance, a mere confirmation that a previously announced programme will
continue) are not included in our baseline event set. In this regard, our approach differs from
those of Diez and Presno (2013) and Rogers et al. (2014), who base their analyses of exchange
rate effects on all official (scheduled) governing board meeting statements over the course of the
crisis. The key advantage of the more restrictive approach applied here is that it mitigates the
problem caused by a large number of no news events, i.e., the creation of noise, which weakens
identification. One might argue that disregarding these events excludes the conceivable situation
in which markets are expecting a central bank to move, but no move is announced. Although
this argument is clearly important in theory, practical experience suggests that this problem is
contained during the crisis because policy makers worked hard to ensure that markets knew in
advance that policy would be changed on a specific day; the issue of surprise mainly concerns the
scale of an announced policy change, not the change per se. In any case, we check the robustness
of our event set selection by estimating the spillover effects based on an event set containing all
monetary policy-related statements of the policy-setting bodies of the four central banks during
our sample period.3?

The baseline selection approach yields 97 UMP policy announcements - 34 by the Fed, 20 by
the ECB, 16 by the BoE, and 27 by the BoJ. In seven instances, two different central banks

31With respect to the scope of asset purchase programmes, the following distinctions can be made: The BoE,
BolJ, and ECB purchased assets with private credit risk exposure to remove that risk from the private sector
balance sheets. The Fed, BoJ, and BoE resorted to purchases of long-term assets to stimulate the economy
through traditional interest rate channels by reducing the average duration held in the private sector. At the same
time, all four major central banks conducted asset purchases through credit facilities to improve the functioning
of specific markets.

32The list of additional statements contains all press releases or press conferences following regular, scheduled
monetary policy council meetings that do not contain news regarding UMP programmes.
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release a statement on the same day; hence, the event set entering the estimation comprises 90
identified event days. The enlarged event set used for robustness contains 379 announcements,
of which 73 were announced by the Fed, 98 by the ECB, 92 by the BoE, and 104 by the BolJ.

5 Monetary policy surprise

The comparatively large number of announcements in our event set mitigates a crucial limitation
of most studies on the impact of UMP announcements, namely, restrictions on inference and
interpretation due to the small number of observations. However, given our expanded set of
announcements, it is no longer plausible to argue that all events are fully surprising to market
participants. Rather, it is appropriate to assume that market anticipation of unconventional
policy announcements improves over time.?3> We therefore need an explicit measure of the
anticipation of the content of a monetary policy announcement to correctly gauge the impact of
policy statements on asset prices.

Baseline surprise measure: Change in long-term bond futures

We use the daily change in 10-year government bond futures as a proxy for the extent of market
surprise linked to unconventional monetary policy announcements according to equation (2).
The change in futures prices are standardized by their standard deviation to ensure comparability
among the measures for different economies. A positive change of the surprise measure — i.e.,
an increase in the futures price of the longer-term bond — is interpreted as a more expansionary
policy than expected by market participants. More specifically, on average, a one-standard-
deviation increase in the surprise measure implies a reduction in the corresponding domestic
10-year government bond yield of approximately 6 bp for US, German and UK yields and
approximately 2 bp for Japanese yields.

fJOyi 10y
Agy = =t Jt=1 (2)
onft

By relying on a market-based measure of monetary policy surprise, we closely follow the state
of the art in the literature for assessing the asset price impact of conventional monetary policy
announcements.>® Although different measures have been proposed, Giirkaynak et al. (2007)
indicate that the changes in federal funds rate futures best capture unexpected changes in the
policy rate target. To fully capture monetary policy surprise, it is also necessary to include the
change in longer-term financial instruments, such as term federal funds, term eurodollars, or
eurodollar futures. Changes in these instruments reflect unexpected changes in the future path

35

of the policy rate.®> However, for our study, which focuses on a period defined by short-term

33E.g. McLaren et al. (2014). To circumvent this issue, many studies on UMP effects focus exclusively on
the early rounds of UMP announcements, such as the UK QE1 or Fed LSAP1 programmes, arguing that these
announcements can confidently be assumed to be fully surprising, see, e.g., Gagnon et al. (2011) or Joyce et al.
(2011).

34Krueger and Kuttner (1995) and Kuttner (2001).

35For a detailed discussion of measures for capturing conventional policy surprises, see Giirkaynak et al. (2005),
Poole et al. (2002), Rigobon and Sack (2004) and Piazzesi and Swanson (2008).
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interest rates at or close to its lower bound, federal funds rate futures do not provide a reliable
proxy for the expected course of monetary policy. This is because short-term futures rates are
asymmetrically distributed in the presence of a lower bound. Moreover, when monetary policy is
more explicitly geared towards the direct influence of long-term interest rates through changing
risk and term premia, the expected short-term policy rate plays a less crucial role as an indicator
of the policy stance. Essentially, the size of the balance sheet of the central bank takes over
the role as key policy indicator. Unfortunately, there are no readily available (market-based)
measures of the expected future size of a central banks balance sheet.?® Alternatively, in the
UMP environment, one can assume with confidence that longer-term interest rates take on the
role of policy target indicators and thus search for proxies that perform well in terms of capturing
a surprising change in this (implicit) policy target.3” Against this background, Wright (2012)
proposes relying on high-frequency changes in longer-term futures rates as a market-based proxy
for the surprise component in unconventional monetary policy announcements.>8

Our policy surprise measure is closely related to the UMP surprise measure proposed by Wright,
which is also used in Diez and Presno (2013) and Glick and Leduc (2012), but substantially
reduces its complexity.?® First, we disregard the extraction of principal components from a
broad range of futures contracts. Second, we rely on the change in these medium-term futures
prices as a simplified approximation of their yields. Third, whereas Wright calculates intra-day
changes in the futures yield, we rely on day-to-day changes. These simplifications allow us to
use the same policy surprise proxy for all central banks and to circumvent issues regarding the
limited scope of bond futures data for non-US economies and the differences among futures
contract specifications across borders.

Quality of the baseline surprise measure

Because we rely on a market-based measure, it is not inconceivable that other market devel-
opments in addition to the policy announcement induce changes in this measure, particularly
because we consider its daily changes. As previously discussed in section 3, this possibility po-

36Some studies use the observed change in balance sheet size or actual asset purchases to quantify the change
in the stance of unconventional monetary policy. However, these approaches are purely backward-looking and
thus are not useful as measures of policy expectations, see Fratzscher et al. (2013) and Meaning and Zhu (2011).

37For applications in this spirit, see Gertler and Karadi (2015) and Kiley (2014).

38 Although there is broad consensus on the best (market-based) measure to capture the surprise content of
conventional monetary policy announcements, a consensus has not yet emerged for measuring UMP surprises.
The literature suggests both quantitative and qualitative alternative proxies. Quantitatively, one alternative is
to take account of pre-event developments in financial markets, see, e.g., Fratzscher et al. (2013). A second
alternative is to use changes in the lagged dependent variable under scrutiny. In this spirit, Ait-Sahalia et al.
(2012) use the difference between the asset price change on event day and its average daily change on the twenty
days preceding the policy event. A third alternative that is similar but not identical to our baseline measure is
the use of longer-term government bond forward rates, see, e.g., Chadha et al. (2013). Fourth, changes in shadow
policy rate estimates may prove useful for capturing the change in the monetary policy stance in an UMP/ZLB
environment, see Wu and Xia (2014) or Lombardi and Zhu (2014). Qualitative measures of UMP expectations
include survey-based data, such as the Reuters survey of London City economists (used, e.g., in Joyce et al. (2011)
for the analysis of BoE UMPs), the Primary Dealer Survey (PDS) conducted by the New York Fed one week
before each FOMC announcement (used, e.g., in Cahill et al. (2013)) and an ex-post analysis of newspaper articles
on the market assessment of policy announcements (used, e.g., in Rosa (2012) and Lambert and Ueda (2014).)

398pecifically, Wright (2012) uses two-, five-, ten- and thirty-year government bond futures contracts to compute
changes in the yields of these futures in a short window spanning 15 minutes before to 1 hour and 45 minutes
after a policy announcement. The futures yield change is approximated by dividing returns by the duration of
the cheapest-to-deliver underlying bond. The first principal component of these changes in futures yields is then
used as a proxy for the monetary policy shock.
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tentially reduces the quality of this measure as clean identifier of monetary policy surprise. To
verify that this issue is minor, we show that bond futures are a good proxy for news in general
and thus are a good proxy for monetary policy news during the UMP period.

By construction, the announcements days selected in our event set contain news or a surprise
regarding UMP. Hence, any good surprise proxy must — on average — exhibit stronger dispersion
on these days than on days not selected as event days. As shown in Table 1, descriptive statistics
reveal that changes in long-term futures indeed fluctuate more strongly on announcement days.
Unconditional means and standard deviations of the daily change in long-term bond futures
prices are considerably higher on event days than on non-event days. With the exception of BoJ
announcements, dispersion is roughly 1.5 to 2 times higher on event days suggesting that the
change in long-term government bond futures is a fairly well-suited proxy for market surprise
on these days.

< Table 1 about here >

Table 2 shows the correlation between changes in bond futures prices — the baseline proxy
for market surprise — and changes in the corresponding local long-term interest rate — the
implicit policy target in the UMP era. Overall, reported correlations are close to 1 in absolute
terms. Moreover, the correlations are higher on event days than on non-event days. Considering
these two results together suggests that the baseline surprise measure is not only a good proxy
for market surprise in general but also particularly well-suited for capturing news regarding
unconventional monetary policies.

Notably, the summary statistics imply that ECB announcements are, on average, negatively
surprising, whereas the surprise in announcements by the other central banks is, on average,
positive. Intuitively, this feature of ECB announcements can be linked to the fundamental
difficulties of implementing policies equally in all economies within the entire monetary union.
This issue is further analysed in the robustness section.

< Table 2 about here >

6 Empirical results

The first step in the empirical analysis is to gauge the average response of Swiss asset prices to
foreign UMP announcements without controlling for the extent of market surprise entrenched
in such announcements.

Summary statistics indicate that one-day changes in all Swiss asset prices considered are sub-
stantially larger in absolute numbers on days with UMP announcements than on days without
UMP announcements, see Panels 1a and 1b of Table 3. The corresponding conclusion that the
days designated as events are ‘special’ — that is, that they are surprising or reflect news of some
sort — is also supported by higher standard deviations of asset price changes on event days.

Regressing asset price changes on an UMP announcement day dummy without controlling for
the extent of the surprise reveals that foreign UMP announcements have no significant impact
on Swiss bond and equity prices, whereas the Swiss franc bilateral exchange rate appreciates, on
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average, on days with UMP announcements by foreign central banks, see Panel 2 of Table 3.4°
However, as discussed in section 5, the results tend to be biased if we do not control for market
expectations regarding the policy announcements. In sufficiently efficient financial markets, only
unexpected changes (‘news’) of monetary policy should have a systematic impact on asset prices.
It is therefore likely that the set-up used for the first regression mis-measures the true extent of
anticipation and thus the true effect of foreign policy announcements on Swiss asset prices.

6.1 The key role of market expectations

Results change considerably when we include our benchmark proxy for market surprise — the
change in long-term government bond futures — as an explanatory variable instead of relying
exclusively on a dummy. Formally, we estimate equation (1).

Panel 3 of Table 3 provides the point estimates using the entire event set as specified in section
4. Swiss long-term government and corporate bond yields and Swiss equity prices decrease in
response to a positively surprising UMP announcement, and the CHF appreciates against the
USD and the Euro. All estimates reported are significantly different from zero on a fairly high

level 41

< Table 3 about here >

The bond yield results are in line with intuition and theory. Swiss long-term bonds tend to be an
adequate substitute for foreign long-term bonds, i.e., the international portfolio channel appears
to be a crucial pillar in explanations of how foreign UMPs spillover to Swiss government bonds.*?
This decrease in long-term government bond yields also transmits to long-term corporate bond
yields through standard transmission channels.

The negative response of the SMI to announcements suggests that in the case of Swiss equities,
the foreign exchange channel and international signalling channel outweigh the positive impact
on Swiss equities of foreign expansionary surprises transmitted through the international asset
price channel and global liquidity channel.** Once again, the estimated effect on bilateral
exchange rates is again in line with intuition, with an expansionary foreign UMP inducing the
foreign currencies to lose in value.

The control variables influence Swiss asset prices as expected. An increase in overall market
uncertainty — indicated by an increase in the VIX — lowers the prices of risky Swiss assets. The
US long-term bond yield covaries positively with Swiss government and corporate bond yields,
providing further evidence of the importance of cross-border asset market interlinkages. The
lagged dependent variables do not affect changes in same-day asset prices, which is in line with

49Gimilar results are obtained if we split the event set by central bank, between expansionary and restrictive
policy announcements (based on our judgment of the intention of the corresponding central bank), or by the day
of introduction of the minimum exchange rate.

41Gtatistically, the overall explanatory power of our model for the variation in asset prices as measured by R?
is small. This result is not surprising, given the specification applied (a time-series approach with dummies) and
the low ratio of event days to non-event days in our sample.

42Gection 6.4 discusses the impact on the entire Swiss government bond yield curve in more detail.

43 A glance at the immediate spillover effects of UMP surprises on equity indices in other small open countries
hints at similar results. A more thorough analysis of such spillover effects on a broader set of economies is left for
future research.
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intuition informed by the efficient market hypothesis. Nonetheless, these variables are included
in all analyses for identification reasons, as in section 3.

By central bank

Thus far, announcements by the various central banks have been analysed together. Thus, bilat-
eral asset price effects may be disguised. A more granular analysis separating the announcements
by corresponding central banks — i.e., multiplying As;d; eyents in equation (1) by a dummy d;
for each (foreign) central bank — provides a better reading of bilateral effects.**

< Table 4 about here >

The results reported in Table 4 broadly confirm the theoretical discussion in section 2 that
suggests the depth of financial linkages to be an important explanation of the strength of cross-
border spillover effects.*> ECB announcements exert the strongest and broadest impact on Swiss
asset prices, followed by US and UK announcements, whereas BoJ events are shown to have only
limited or no impact on the assets considered. Moreover, the estimates hint at significant effects
of UMPs announced by corresponding central banks, particularly for the USD, on bilateral
CHF exchange rates. As an aside, Table 4 reveals important indirect FX effects, with US events
exerting an effect on EURCHF and UK events impacting the USDCHF .46

Less intuitively, Fed and BoE statements do not have significant effects on Swiss equities, whereas
BoJ events do. The U.S. and UK results indicate either that the effects of different channels
(e.g., signalling and liquidity effects) cancel each other out in the Swiss case or that that the
announcement effects per se are in fact negligible. For the BoE specifically, this result can be
linked to the comparatively low relevance of the UK economy for Swiss enterprises. The BolJ
result is significant on the 5%-level only, and is largely driven by the QQME announcement of
4 April 2013. BoJ events have no significant effect on the SMI when taking this outlier into

account, which is more in line with intuition.4”

6.2 Impact of SNB’s minimum exchange rate

The introduction of an exchange rate floor of 1.20 CHF per EUR by the Swiss National Bank
on 6 September 2011 — called the minimum exchange rate (MER) — provides a perfect setting
to test the impact of domestic monetary policy decisions on the measured size and scope of
asset price spillovers of foreign monetary policy shocks.*® To evaluate whether the spillovers are

44 The resulting surprise series takes the value of the local surprise on the day of an UMP announcement by the
corresponding central bank and is zero otherwise. The number of events per central bank ranges from 16 to 34.

45When comparing the reported numbers, we must be aware that the standardization of the surprise measure
has an important impact on the size of the coefficients of events by different central banks.

46Note that arbitrage conditions for currency triangles, e.g., the Euro, USD and CHF, and the different sizes
of bilateral exchange rate markets may affect and thus hamper a clean interpretation of these results. Without
further investigations, e.g., considering EURUSD, the indirect FX effects (and even the direct effects) should be
interpreted with caution.

4"The QQME announcement marked an important change in the BoJ monetary policy regime by substantially
increasing its efforts to fight deflation. The QQME is a comprehensive programme, encompassing a change in the
main operating target from an overnight call rate to monetary base and a substantial increase in the size of asset
purchases.

48In addition, from a statistical perspective, the introduction of the MER enhances identification of the bilateral
exchange rate effects. A successful minimum rate will necessarily lead to more limited FX effects - for the EURCHF
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significantly affected by this exceptional change in policy in the recipient country, we interact
the Asidy events term in equation (1) with a dummy d¢ yer. This dummy takes the value of 1 for
the time period during which the minimum exchange rate was in place.

Table 5 provides the corresponding summary statistics and estimation results. The summary
statistics in Panels 1a and 1b suggests that the implementation of the MER in September 2011
has an important impact on the average asset price reaction to foreign UMP announcements:
after the MER introduction, the average changes are clearly smaller in absolute value for all
assets. Moreover, with the exception of 10y government bond yields, the unconditional asset
price changes on announcement days are positive on average, whereas they are negative in the
before-MER sample. Additionally, the dispersion of asset price reactions on days of foreign UMP
announcements is more muted after the implementation of the MER.

< Table 5 about here >

Thus, at first glance, the summary statistics support the hypothesis that the spillover effects of
foreign policies on Swiss asset prices were contained during the time of MER enforcement.

The econometric results reported in Panel 2 of Table 5 reveal that the reported spillover effects
remain negative for all assets analysed during the MER sample. However, the average size of
UMP spillover effects on bond yields and exchange rates is attenuated after the introduction
of the MER. In particular, bilateral exchange rates no longer respond significantly to foreign
UMP announcements. In contrast, the Swiss stock price index is more strongly affected by
foreign UMPs after the MER introduction, and the effect is more significant. However, and
importantly, for all assets considered, F-tests do not allow the rejection of the null of equality
of the “before”-MER and “after”-MER coefficients.

Although they are not statistically different from pre-MER coefficients, the direction of the
spillover effects observed during the MER, period suggests that the underlying channels of in-
ternational UMP transmission — portfolio re-balancing and signalling — remain operational.
However, ceteris paribus, Swiss bonds and Swiss equities have lost some of their appeal to in-
ternational investors. One potential explanation is that the CHF is less likely to appreciate and
hence investments in Swiss assets provide less expected appreciation-induced valuation gains for
foreign investors. Consequently, as observed, bond yields decline relatively less than they did
before the MER introduction.*?

For stocks, the ‘loss of attraction’ explanation is counterbalanced by the following effect: the
negative impact of a currency appreciation on the eexpected earnings of SMI-listed companies
should be more contained after the MER introduction because the expected CHF appreciation
is less pronounced. Although it is not possible to take a stand ex ante on the net impact of
these two counterbalancing effects, our analysis suggests that the ‘loss of attraction’ tends to

outweigh the effect of an improved outlook for earnings in the Swiss case.

in particular, but also (via EURUSD) for the USDCHF - and thus the overall coefficient should underestimate
the true effects that would have ensued without any management of the exchange rate.

49Tt is important to note that this interpretation hinges crucially on the assumption that the average investors
risk aversion remains similar before and after the MER introduction. Otherwise, it would be difficult to reconcile
the reported estimates with the proposed narrative. For instance, if investors become more risk averse, we would
expect Swiss bonds to become relatively more attractive and their yields to fall more pronouncedly, given the role
of Swiss bonds as safe assets.

®0Tn fact, the ‘loss of attraction’ argument may be most relevant for risky Swiss assets as they do not provide any
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6.3 Spillover asymmetry

The average effects reported thus far do not account for the observation that certain UMP
announcements surprise markets positively whereas others are seen as a disappointment. Hence,
results based on the average extent of surprise only tell part of the story. In this section,
we discuss whether UMP spillover effects on Swiss asset prices differ between positively and
negatively surprising announcements, as suggested in the analysis of Glick and Leduc (2012) with
respect to other advanced economies. The question of asymmetric effects has two components:
first, it is a question of whether the sign of the spillover effects differs between the two sub-
groups of announcements. Second, it is a question of whether the strength of the corresponding
spillovers differs between positively and negatively surprising announcements.

To address these two questions, we interact the baseline explanatory variable As;d; with a
dummy for “positive surprise” (d¢ as,>0) and a dummy for “negative surprise” (d¢ as,<0). The
first dummy takes the value of 1 if the surprise measure is positive, whereas the second dummy
is set to 1 if the measure yields a negative value.’!

< Table 6 about here >

Summary statistics provided in Panels 1a and 1b of Table 6 imply that examining restrictive and
expansionary announcements separately is worthwhile. Taking the descriptives at face value,
positive surprises induce a fall in bond yields and equity prices and induce the CHF to appreciate.
In contrast, negative surprises push bond yields and equity prices higher and induce only very
contained appreciation of the CHF. In absolute terms, the unconditional means suggest that
negative surprises have a more muted impact on all Swiss assets analysed.

To check whether the signs of spillover effects differs, we interact the absolute value of the ex-
planatory variable of interest with two dummies for positive and negative surprises. In line with
the results in Glick and Leduc (2012) for other advanced economies, Panel 2 of Table 6 indicates
that Swiss equity prices and bond yields react negatively to positive surprises and positively to
negative surprises and that the EURCHF appreciates in the former case and depreciates in the
latter. The USDCHF depreciates in the case of positive surprises but shows no significant reac-
tion to negative surprises. F-tests show that the difference between the coefficients are indeed
significant.

From a policy perspective, it is not only crucial to understand whether announcement effects
differ in direction but also to know whether the size of the spillovers differs between positive
and negative surprises. Therefore, we compare the coefficients from an estimation based on the
the interaction of the dummies with the surprise measure as such, As;d;, not on its absolute
values. The corresponding results reported in Panel 3 of Table 6 suggest that the SMI and all
bond yields considered respond more strongly to announcements that do not meet the expected
degree of expansion, whereas the opposite holds for the EURCHF and USDCHF.%? F-tests imply

specific characteristics that would make them more valuable compared to foreign risky assets. Swiss government
bonds may still provide value to investors as safe assets, even without any expected appreciation gains.

51Recall for interpretation purposes that in this classification, positive announcements are perceived as more
expansionary and negative announcements are perceived as more restrictive relative to expectations.

2Note for purposes of interpreting the coefficient of the interaction with the negative surprise dummy that a
negative value indicates a positive asset price change because it implies the multiplication of two negative values
(a negative coeflicient times a negative value of the surprise measure).
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that the long-term yields of both Swiss government and Swiss corporate bonds, as well as the
USDCHF, are more strongly affected by negative surprises than by positive surprises, whereas
the impacts on Swiss stock prices and the EURCHF do not significantly differ in terms of size.

The difference-in-size result contrasts markedly with the conclusion of Glick and Leduc that
in a number of advanced economies, the spillover effects on asset prices induced by UMP an-
nouncements by the Fed and BoE are more important for positive monetary surprises than for
negative surprises. This discrepancy can be attributed to various reasons. Glick and Leduc seem
to draw their conclusion based on a set-up that allows for assessing the equality of coefficients
in general but not the equality of the size of the estimated effects. Moreover, although the
general estimation set-up is similar, crucial details differ in the specification and data base used.
Most importantly in this regard, Glick and Leduc focus on the Feds LSAP programmes and
BoEs APP, relying only on 15 announcements in total and a commensurately smaller number
of negatively and positively surprising announcements.

6.4 Spillovers along the Swiss yield curve

This section assesses the impact of foreign UMP announcements on Swiss government bond
yields more thoroughly by extending the set of bonds examined along the maturity spectrum

covering maturities of two, three, five, seven, nine, and ten years.?>

< Table 7 about here >

The estimation results reported in Table 7 are again based on equation (1) and indicate that
the impact of foreign UMP announcements on Swiss government bond yields increases with
maturity until approximately 10 years. All estimated coefficients point to a dampening effect of

foreign UMPs on yields and are highly significant.?*

Overall, these findings are in line with intuition. Combining the result that the effect on Swiss
bond yield is largest at 7-10 year maturities with the fact that foreign bond purchase programmes
focus predominately on precisely those maturities supports the view that Swiss government
bonds are seen as close substitutes for foreign government bonds. This reasoning in turn lends
support to the interpretation that an international portfolio balance channel is important to
an explanation of the transmission of foreign monetary policy shocks to the Swiss yield curve,
whereas bonds at different maturities within Switzerland seem to be imperfect substitutes.

Taking a more granular look, Figure 1 suggests that the MER introduction dampened the
spillover effect along the entire yield curve and that negatively surprising announcements exert
a stronger effect than positive surprises on yields - the latter result being particularly relevant

55

at 7 to 10 year maturities.”® In the figure, the upper row of panels depicts the unconditional

average yield changes on event days for the respective group of announcements and the lower

53We use generic (“benchmark”) government bond yield series derived from Bloomberg, which does not provide
trade volumes. By using these data, we assume that bonds are actually traded and that volumes - and therefore
precision - are comparable. Qualitatively, the results are similar when using yield changes derived from an internal
term-structure model calculated based on Swiss Government bond data.

54Note that the number of observations is similar for all bonds. For the 30y bonds, several missing values are
reported primarily at the beginning of the sample. The results are qualitatively unchanged in an analysis based
on a ‘balanced’ sample of events (i.e., if the number of observations is balanced across maturities).

55The figures are based on group-wise analyses equivalent to those conducted in sections 6.2 and 6.3.
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row depicts the estimated coefficients obtained by the corresponding least squares regressions.
For all yields considered, the reported coefficients are smaller in absolute values in the sample
that considers UMPs since the MER introduction. However, F-tests do not allow us to reject
the null of equality between pre- and post-MER announcement coefficients for any maturity.
Regarding the question of spillover asymmetry, the reported coefficients indicate, as they did in
section 6.3 above, that the sign of the spillover differs between positive and negative surprises
for yields at all maturities considered. Corresponding tests for asymmetry in the strength of
spillover effects suggest, as above, that longer-term yields (7y to 10y) are slightly more affected
by negative surprises than by positive surprises.

< Figure 1 about here >

7 Robustness

The baseline results discussed in section 6 are robust to a broad range of checks, including
alternative choices of the event set, the policy surprise proxy, control variables, and the length
of the sample and of the measurement window, as well as to alternative specifications of the
econometric set-up.

7.1 Event set

The narrative approach applied to identify monetary policy statements as announcements con-
taining UMP news, and thus the inclusion of monetary policy statements in our baseline event
set, is by its very nature prone to misinterpretation and thus to the risk of missing additional rel-
evant statements. Therefore, a first set of robustness checks focuses on the question of whether
the results are sensitive to alternative choices of the event set.

Inclusion of all monetary policy announcements during the crisis period. Following Rogers et al.
(2014) and Diez and Presno (2013), we conduct the baseline regression exercise using an event
set that contains all monetary policy statements between 2008 and the end of 2014, for a total
of 379 announcements, including several instances of policy rate changes. The results of this
exercise, reported in Table 8, indicate that the main results reported above are robust to the
inclusion of this broader set of policy announcements for all assets considered. One key difference
concerns the effect on bilateral exchange rates, particularly the impact of ECB and BoE events
on the USDCHF'. As discussed in the main results section, the exchange rate coefficients should
be interpreted with caution due to possible indirect effects through currency triangles.

< Table 8 about here >

Exclusion of BoJ Events. Another important issue pertains to the low variability in the surprise
measure for Japan, which indicates that our proxy may be unreliable in this case and thus
the inclusion of BoJ events may have detrimental effects on the statistical significance of our
estimates. However, excluding all BoJ announcements from the event set does not materially
alter either the point estimates or their statistical significance. Moreover, excluding the BolJ
events comes at the cost of substantially reducing the total number of events. As shown in the
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next section, a less intrusive approach to address issues related to the reliability and availability
of Japanese government bond futures data is to rely on alternative surprise measures.

7.2 Surprise measure

As discussed in section 5, the baseline policy surprise measure used in this study is subject to
measurement issues and reliability questions. This issue calls for a critical assessment of the
robustness of our estimates against alternative measures of the extent of market surprise. We
report three different checks here: We rely, first, on the change in domestic 10y government
bond yields on announcement days in the economy of announcement origin; second, on the
change in the spread between Italian and German long-term bond yields as an alternative to
the baseline measure of ECB surprise; and third, on a measure that accounts for the effect of

indirect spillovers through third countries.?¢

Long-term (10y) government bond yields. UMPs focus directly on influencing longer-term bond
yields domestically. Hence, long-term bond yields represent an intuitive choice of policy indicator
in the UMP era. Assuming information efficiency, spot prices (or, equivalently, current yields)
should change in cases of news only.>” An increase in yield on an UMP announcement day can
thus be read as indicative of a negative UMP surprise, and vice versa. Estimates indicate that
a positively surprising shock — a fall in the domestic bond yield — induces a fall in the SMI
and the Swiss 10y yield and a depreciation of the USD against the CHF, thus confirming the
results obtained in the baseline exercise in qualitative terms.?® On a per-central-bank basis, the
baseline results are consistently confirmed for Fed, ECB and UK announcements individually.
For the BoJ, the use of government bond yield changes as a proxy for market surprise indicates
that BoJ announcements do not exert significant effects on Swiss equities. Given the relatively
weak economic and financial links between these two countries, this result is more in line with
intuition than the baseline and is a further indication that prudence is warranted with respect to
the reliability of the Japanese government bond futures series as a market-based surprise proxy.

Spread between Italian and German bond yields. Due to the lack of Euro area-wide bonds, we
use the change in 10y German Bund futures as a proxy for measuring the surprise in ECB
policy announcements. In general, situations in which this measure does not indicate the true
direction of ECB surprise are conceivable. To circumvent related problems, Rogers et al. (2014)
rely instead on the change in the spread between yields on Italian and German 10y government
bonds, with a lower spread indicating a positively surprising policy announcement. However,
using this spread as an explanatory variable, we do not find any significant spillovers on Swiss
assets induced by ECB events. This result is similar to the cross-border effects reported in
Rogers et al. (2014), indicating that ECB announcements do not lead to relevant effects on

56Further alternatives include adapting the baseline surprise measure by considering the principal component
derived from a factor decomposition of bond yields or of bond futures at different maturities, as in Chen et al.
(2014) and Wright (2012).

5"The high correlation of local government bond yields and the local surprise measure on announcement days
as reported in section 5 support this assumption.

58 Quantitatively, the obtained coefficients differ from the baseline estimation. This difference is due to the fact
that in the sample considered here, a one-standard-deviation increase in the baseline surprise measure reflects a
decline of approximately 6 bp in the corresponding long-term bond yield. Hence, coefficients are approximately
6 times smaller in this robustness exercise.
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bond yields in the US, Japan and France and lead to only a small increase in UK bond yields.

These results likely reflect the fact that most ECB announcements in our event set aim to ease
financial conditions in periphery EMU member states, i.e., they are focused on reducing the risk
of financial instability or of a collapse of the Euro itself. If such announcements are positively
surprising, as indicated by a reduced spread, they tend to foster financial market confidence
globally, inducing safe assets to be less in demand and hence causing their prices to fall.’ At
the same time, to the extent that the ECB announcements are fundamentally expansionary, they
induce global asset prices - including the prices of relatively safe assets - to increase through
portfolio balance and liquidity channels. Therefore, the net effect of such announcements on
relatively safe assets is unclear.

A decline in the prices of relatively safe assets in response to an announcement targeted at easing
financial conditions can thus have one of two causes: either the announcement indeed leads to
improved market sentiment, or it is in fact less expansionary than expected. In the first case, a
declining spread correctly indicates a positive surprise, whereas in the second case, it does not.
Hence, for non-EA-periphery assets, the spread is not an unambiguous measure of the direction
of surprise linked to ECB announcements. Thus, to gauge the announcement effect of ECB
UMPs on relatively safe assets (such as Swiss assets), it is more appropriate to rely on a surprise
measure that is derived from the reaction of a relatively safe euro-denominated asset, such as
German long-term government bonds.

Direct vs indirect spillovers. Although our estimates hint at significant effects of UMP announce-
ments, we cannot guarantee that these estimates depict a direct impact on Swiss asset prices
exclusively from the origin country. The indirect effects of foreign policy announcements through
their impact on asset prices in a third country could possibly dampen or magnify the bilateral
effects on Swiss assets, because policy shocks may induce asset price co-movements around the
world. The possibility of indirect effects potentially hampers the measurement of the true size
of the cross-border asset price effects of monetary policy. To account for this possibility, we use
an alternative measure of surprise that comprises the sum of changes in long-term government
bond futures in all four foreign economies considered. For instance, on a BoE event day, we
consider not only the change in value of the Gilt future but also the changes in the Bund future,
Treasury future and Japanese long-term bond future. This process is conducted for each event
day accordingly, and the resulting sum of surprise series is used as an explanatory variable in
the regression.

Summing all four foreign surprise measures on any UMP announcement day in this manner —
that is, assuming that one event drives changes in futures in all four foreign economies — broadly
confirms the baseline results. More specifically, using this sum of surprise measure returns
coefficient values that are 2 to 3 times lower than those in the baseline analysis. The smaller
size of the coefficients is related to the fact that the individual surprises are positively correlated,
particularly on UMP announcement days, and hence the sum-of-surprise measure is larger than
the individual surprise measure, on average. This allows us to interpret the size of the baseline

®9This holds, for instance, for the Whatever it takes (WIT) statement by ECB president Mario Draghi in July
2012. In response to this announcement, 10y German bond yields increased, whereas Italian and other periphery
country bond yields dropped. For Swiss assets, which tend to be seen as relatively safe, we observe price decreases
in response to the WIT statement.
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results as an upper bound and the size of the sum-of-surprise-based estimates as a lower bound
of the average spillover effect of foreign UMP announcements on Swiss asset prices.

< Table 9 about here >

7.3 Specification and controls

Measurement window. The optimal choice of the length of the measurement window is a question
of judgement based on the trade-off between mis-measuring due to initial market overreaction
and mis-measuring due to noise from other news during the event window (as discussed in section
3). The estimations of the effect of monetary policy surprises on Swiss asset prices based on
one-day asset price changes can be repeated using a two-day window.%® The coefficients tend to
be larger than in the one-day window, particularly for bond yields and the USDCHF, suggesting
that markets need a prolonged period of time to fully digest the UMP news.

Alternative controls. No important impact is observed on the estimated size of spillover effects
on Swiss asset prices induced by foreign UMP announcements if the change in VIX is replaced
by a change in the MOVE, VIX level or an SMI volatility measure; the correlation between the
S&P500 and the SMI is controlled for; or a measure of general economic surprise in Switzerland
- the Swiss series of the Citigroup economic surprise index - is added to the regression.

8 Concluding remarks

This study indicates that UMP announcements by major central banks since 2008 have sub-
stantial spillover effects on asset prices in Switzerland. Specifically, expansionary foreign UMP
announcements induce decreases in Swiss bond yields and Swiss equity prices and cause the
CHF to appreciate on the day of the announcement. An expansionary UMP shock equivalent to
a 25-basis-point decline in local long-term bond yields induces an approximately 6-basis-point
decrease in Swiss long-term government bond yields, a 4.5-basis-point decrease in long-term cor-
porate bond yields, a 1-percentage-point decrease in the SMI, an approximately 0.6-percentage-
point appreciation of the CHF against the EUR and an approximately 0.9-percentage-point
appreciation of the CHF against the USD. Qualitatively, these estimates of spillovers to Swiss
assets corroborate the results regarding cross-border effects of UMPs on asset prices reported
by Glick and Leduc (2012), Neely (2015) (selected advanced), Diez and Presno (2013) (bilateral
and effective USD effect), Chen et al. (2012b) (Asian emerging markets), and Fratzscher et al.
(2013) (advanced and emerging economies as groups).

Four extensions provide additional insights. First, the degree of economic and financial linkages
matter substantially. UMPs announced by the ECB have the greatest impact on Swiss asset
prices. In particular, bilateral exchange rates respond more strongly to announcements of corre-
sponding central banks. Second, in contrast to Glick and Leduc (2012), our results suggest that
the size of spillover effects does not differ materially between negatively and positively surpris-
ing announcements. Third, using the implementation of the minimum exchange rate policy, we

59The two-day change is measured as the difference between the end-of-day value on the day after the announce-
ment and the end-of-day value of the corresponding asset price on the day before the announcement.
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show that even decisive domestic policy action only partially mitigates the cross-border spillover
effects of foreign UMP announcements. Fourth, a more granular bond market analysis suggests
that Swiss 10y government bonds are fairly close substitutes for foreign long-term government
bonds. Although substantial, the degree of substitutability is weaker for long-term corporate
bonds and particularly for government bonds of shorter maturity.

The estimated spillover effects are important from an economic perspective: on the day of
their announcement, the unexpected part of foreign UMPs is responsible for large parts of
the observed changes in Swiss asset prices. Our estimates suggest that on UMP event days,
policy-induced spillovers are by and large responsible for the cumulative decline in Swiss longer-
term government and corporate bond yields, whereas they account for approximately 60% of
the cumulative decline in the Swiss Market Index and for approximately 35% and 40% of the
appreciation of the CHF against the Euro and the USD, respectively.5!

With respect to spillover channels, our results can be interpreted tentatively as follows: a port-
folio re-balancing channel is important for explaining spillovers to Swiss bond yields, in line with
evidence provided by Bauer and Neely (2014). For Swiss equity prices, (negative) international
signalling and exchange rate effects outweigh the price-boosting effect of more abundant global
liquidity and lower (global) discount rates.

The results must be interpreted with appropriate prudence. First, the approach applied does
not allow for a thorough analysis of the contribution of individual transmission channels to the
overall asset price effect. A second note of caution concerns the role of market functioning and
its potential impact on the reported results. The estimated effects of UMP statements are based
on observations in a period during which markets may not have functioned fully or properly.
Applying similar policies may not be as effective in more normal times. Third, the jury is still
out on the best approach to capture the surprise part of an unconventional monetary policy
announcement.

Extensions left for future research include a comparison of the size of the spillover effects reported
here to the size of asset price effects induced by domestic UMP announcements. Similarly, it
would be fruitful to assess whether UMP spillover effects differ (in terms of size and channels)
from spillovers induced by conventional monetary policy announcements, i.e., interest rate poli-
cies, and to compare the spillover effects of movements in foreign long-term bond futures on
event days with their effects on non-event days. Broadening the scope of the analysis by includ-
ing other advanced small open countries would also be worthwhile. In terms of specification,
additional insights could be gained in an exercise that allows for actual asset purchases, or deeds,
to have effects on asset prices. Finally, the tentative interpretation of the spillover channels at
work based on our results warrants a formal analysis.

51T obtain these values, we compare the predicted spillover impact as revealed by our estimates with the
cumulative change in the corresponding Swiss asset price as observed on announcement days.
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TABLE 1: Summary statistics for surprise measure

Event days (90 obs.)

Uus EU UK JP

Mean 0.18 0.13 0.15 0.23
Standard dev. 1.69 1.34 1.10 1.05

FEvents of correspond. central bank

Mean 0.77 -0.25 0.19 0.35
Standard dev. 2.06 1.43 1.50 0.90

Non-event days (1656 0bs.)

Mean 0.01 0.04 -0.01 0.01
Standard dev. 0.94 0.98 1.00 0.98

The UMP event set comprises 97 statements (34 Fed,
20 ECB, 16 BOE and 27 BoJ), 14 of which were an-
nounced pairwisely on the same day. This event set
yields a total of 90 days with at least one UMP an-
nouncement.

TABLE 2: Correlation of surprises with local bond yields

Events US EU UK JP
Events of corr. CB  -0.97 -0.98 -0.99 -0.79
Non-event days -0.85 -0.91 -0.72 -0.63

This table shows the correlation of local surprises (baseline
surprises) with local government bond yields. For example,
on days with a Fed announcement, the first row in column
US prints the correlation coefficient of the change in U.S.
10y government bond yields and the standardised change in
the U.S. long-term bond futures price.
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TABLE 3: Spillover effects of UMP announcements

Panel 1a: Asset price summary statistics on event days (90 0bs.)

SMI Euro USD GB 10y CP 7-10y

Mean -0.18 -0.16 -0.14 -0.42 -0.33
Standard dev. 1.59 0.60 0.97 4.32 3.65

Panel 1b: Asset price summary statistics on non-event days

Mean 0.02 -0.01 0.00 -0.13 -0.15
Standard dev. 1.22 0.52 0.73 3.52 3.13

Panel 2: Regression, without surprise

Constant 0.04 -0.01 0.1 -0.13 -0.14f
(0.199)  (0.453) (0.762)  (0.134)  (0.059)
Event Dummy  -0.24  -0.14f -0.24*  -0.34 -0.17
(0.175)  (0.060) (0.021)  (0.457)  (0.661)
No. Obs. 1694 1763 1763 1718 1688

Panel 3: Regression, with surprise

Constant 0.03 -0.01 -0.00 -0.12 -0.13t
(0.287)  (0.259) (0.910)  (0.159)  (0.079)
Surprise -0.26%%  -0.14* -0.22%F  -1.46** -1.13%*
(0.007)  (0.017) (0.002)  (0.000)  (0.000)
VIX -0.03**  0.00f  -0.00 0.03f 0.04**

(0.000)  (0.094) (0.520)  (0.054)  (0.002)
US Gov bonds  0.02¥*%  0.00  -0.00  0.15%%  (.14%*
(0.003)  (0.629) (0.879)  (0.000)  (0.000)

Lagged dep. -0.08 0.04 -0.01 -0.067 0.01
(0.225)  (0.361) (0.642)  (0.093)  (0.814)
No. Obs. 1694 1741 1741 1706 1688

This table reports asset price summary statistics (Panels 1a and 1b) and
regression results excluding (Panel 2) and including (Panel 3) our base-
line surprise measure. Significance levels for regressions are 1% (),
5% (*), and 10% (7). Values in parentheses represent p-values. Control
variables are omitted for Panel 2.

Dependent variables reported are the Swiss equity market index (SMI),
EURCHF (Euro), USDCHF (USD), Swiss government bonds with ma-
turity 10y (GB 10y) and Swiss corporate bonds with maturity between
7 and 10y (CP 7-10y). Asset prices enter as daily changes, measured ei-
ther in percentage points (SMI, exchange rates) or in basis points (bond
yields). The surprise is measured in units of standard deviations of the
daily change in the longer-term government bond future.

The sample runs from 1 January 2008 to 31 December 2014 and contains
90 days on which at least one of the central banks considered released an
UMP statement. The total number of observations for individual assets
differs due to missing values on non-event days.
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TABLE 4: Spillovers by announcing central bank

SMI Euro USD GB 10y CP 7-10y

Constant 0.03 -0.01 -0.00 -0.12 -0.147
(0.345)  (0.228) (0.964)  (0.141)  (0.066)
US events  -0.11  -0.16f -0.38%F -1.28%*  -0.96**
(0.225)  (0.052) (0.000)  (0.000)  (0.000)
EU events -0.84** -0.25* -0.02 -2.06%* -1.87%*
(0.005)  (0.047) (0.792)  (0.000)  (0.000)
UK events  -0.17 -0.06 0.091  -1.72%* N
(0.333)  (0.333) (0.081)  (0.001)  (0.000)
JP events -0.40%* 0.05 -0.03 -1.16* -0.847
(0.014) (0.578) (0.866)  (0.044)  (0.081)

No. Obs. 1694 1741 1741 1706 1688

This table reports regression results using our baseline surprise measure.
The underlying event set is grouped by announcing central bank, yielding
34 Fed, 20 ECB, 16 BoE and 27 BoJ observations.

For values in parentheses, significance levels, and units, see Table 3.
Control variables omitted.

TABLE 5: Spillovers and the minimum exchange rate policy

Panel 1a: Asset price sum. stats on pre-MER event days (47 obs.)

SMI Euro USD GB 10y CP 7-10y

Mean -0.53 -0.31 -0.31 -0.71 -0.65
Standard dev. 1.89 0.77 1.11 5.05 4.38

Panel 1b: Asset price sum. stats on event days during MER (43 obs.)

Mean 0.25 0.01 0.04 -0.08 0.02
Standard dev. 1.04 0.18 0.73 3.16 2.56

Panel 2: Spillovers before and after MER implementation

Constant 0.03 -0.01 -0.00 -0.12 -0.137
(0.290) (0.268) (0.933)  (0.162)  (0.080)
Surprise before MER ~ -0.24*  -0.17% -0.27** -1.52%¥*  -1.14%*
(0.041)  (0.043) (0.000)  (0.000)  (0.000)
Surprise after MER ~ -0.33**  -0.05f -0.04  -1.27%¥*  -1.09%*
(0.000)  (0.065) (0.629)  (0.000)  (0.000)

F-test 033 191  350f  0.54 0.03
(0.56) (0.17)  (0.06)  (0.46)  (0.87)
No. Obs. 1694 1741 1741 1706 1683

This table reports asset price summary statistics (Panels 1a and 1b) and
regression results using our baseline surprise measure (Panel 2). The
underlying event set is divided by the implementation of the minimum
exchange rate by the SNB on 6 September, 2011.

For values in parentheses, significance levels, and units see Table 3. Con-
trol variables omitted. The F-test tests the null of equality of the coef-
ficients for the surprise variable before and after the minimum exchange
rate.
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TABLE 6: Spillover asymmetry

Panel 1a: Asset price sum. stats for expansionary surprises (51 obs.)

SMI  Ewo USD GB 10y CP 7-10y

Mean -0.43 -0.26 -0.24 -2.51 -2.22
Standard dev. 1.32 0.65 1.05 3.38 2.90

Panel 1b: Asset price sum. stats for restrictive surprises (38 obs.)

Mean 0.17 -0.02 -0.04 2.39 2.22
Standard dev. 1.84 0.47 0.81 3.75 2.99

Panel 2: Spillover asymmetry (sign, using abs. surprise)

Constant 0.02 -0.01 0.01 -0.14% -0.15*
(0.418)  (0.298)  (0.668)  (0.096) (0.050)
Positive Surprise  -0.20%  -0.157  -0.30** -1.27** -0.98%*
(0.036)  (0.055)  (0.000)  (0.000) (0.000)
Negative Surprise  0.48%  0.11** -0.07 2.13%* 1.63**
(0.016)  (0.002)  (0.439)  (0.000) (0.000)

F-test 9.63%%  9.56%* 4317  65.70%*%  57.33%*
(0.00)  (0.00)  (0.04)  (0.00) (0.00)
No. Obs. 1694 1741 1741 1706 1688

Panel 3: Spillover asymmetry (size)

Constant 0.02 -0.01 0.01 -0.147 -0.15%
(0.418)  (0.208)  (0.668)  (0.096)  (0.050)
Positive Surprise  -0.20%  -0.15f  -0.30** -1.27** -0.98%*
(0.036)  (0.055)  (0.000)  (0.000)  (0.000)
Negative Surprise -0.48% -0.11%*  0.07 -2.13%* -1.63%*
(0.016)  (0.002)  (0.439)  (0.000)  (0.000)

F-test 155 015  10.99%*  4.15% 3.49%
(0.21)  (0.70)  (0.00)  (0.04) (0.06)
No. Obs. 1694 1741 1741 1706 1688

This table reports asset price summary statistics (Panels 1a and 1b) and
regression results using our baseline surprise measure (Panels 2 and 3).
The underlying event set is divided by the corresponding sign of the
surprise measure, which is classified as expansionary if positive and re-
strictive if negative.

For values in parentheses, significance levels, and units see Table 3. Con-
trol variables omitted. The F-tests test the null of equality of the coef-
ficients for positively and negatively surprising announcements.

TABLE 7: Spillover effects along the yield curve

GB2y GB3y GB4y GBb5y GB7y GB9y GB 10y

Constant  -0.08  -0.10  -0.11  -0.12  -0.12  -0.12  -0.12
(0.463) (0.231) (0.174)  (0.143)  (0.145)  (0.167)  (0.159)

Surprise  -0.69%  -0.82% -1.02%% -1.15%*% -1.16%* -1.55%% -1.46%*
(0.030) (0.011)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)

No. Obs. 1707 1662 1707 1708 1615 1663 1706

This table reports regression results using our baseline surprise measure. The under-
lying event set comprises all events.

For values in parentheses, significance levels, and units see Table 3. Control variables
omitted.
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TABLE 8: FEatended list of announcements

Panel 1: Baseline event set

SMI Euro USD GB 10y CP 7-10y

Constant 0.03 -0.01 -0.00 -0.12 -0.14%
(0.345)  (0.228)  (0.964)  (0.141)  (0.066)
US events  -0.11  -0.167 -0.38%* -1.28%*  -0.96**
(0.225)  (0.052)  (0.000)  (0.000)  (0.000)
EU events -0.84%*  -0.25* -0.02 -2.06%* -1.87%*
(0.005)  (0.047)  (0.792)  (0.000)  (0.000)
UK events  -0.17 -0.06 0.09f  -1.72%* -1
(0.333)  (0.333)  (0.081)  (0.001)  (0.000)
JP events  -0.40%* 0.05 -0.03 -1.16* -0.847
(0.014)  (0.578)  (0.866)  (0.044)  (0.081)

No. Obs. 1694 1741 1741 1706 1688

Panel 2: Extended event set

Constant 0.03 -0.02 -0.00 -0.13 -0.14%
(0.394)  (0.169)  (0.794)  (0.118)  (0.057)
US events  -0.05 -0.11  -0.28%*  -1.57%F  _1.01**
(0.703)  (0.117)  (0.001)  (0.000)  (0.000)
EU events -0.77** -0.25%*  (0.22%  -1.99%%  -1.59**
(0.000)  (0.002)  (0.015)  (0.000)  (0.000)
UK events  -0.11 -0.03 -0.07  -0.95%%  -1.28%*
(0.321)  (0.536)  (0.529)  (0.009)  (0.000)
JP events  -0.26} -0.04 -0.07  -1.26%*  -1.25%*
(0.070)  (0.473)  (0.457)  (0.001)  (0.000)

No. Obs. 1694 1741 1741 1706 1688

Panel 1 of this table repeats the baseline results from Table 4, whereas
Panel 2 reports the results of a regression based on the extended event set
described in the text. The number of monetary policy announcements
in the extended event set amounts to 73 for the Fed, 98 for the ECB, 92
for the BoE, and 104 for the BoJ. See notes to Tables 3 and 4.
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TABLE 9: Direct vs indirect spillovers

Panel 1: Direct spillovers

SMI Euro USD GB 10y CP 7-10y

Constant 0.03  -0.01  -0.00  -0.12 -0.141
(0.345)  (0.228)  (0.964)  (0.141)  (0.066)
US events  -0.11  -0.161 -0.38%% -1.28%%  _0.96%*
(0.225)  (0.052)  (0.000)  (0.000)  (0.000)
EU events -0.84*%% -0.25%  -0.02  -2.06%*  -1.87%*
(0.005)  (0.047) (0.792)  (0.000)  (0.000)
UK events  -0.17  -0.06  0.09f  -1.72%%  _1.17%*
(0.333)  (0.333) (0.081)  (0.001)  (0.000)
JP events  -0.40%*  0.05  -0.03  -1.16*  -0.84f
(0.014)  (0.578) (0.866)  (0.044)  (0.081)

No. Obs. 1694 1741 1741 1706 1688

Panel 2: Indirect spillovers (sum of surprises)

Constant 0.03 -0.02 -0.00 -0.12 -0.137
(0.335)  (0.199) (0.797)  (0.143)  (0.069)
US events -0.08 -0.07*  -0.12*%  -0.56** -0.46**
(0.101)  (0.023) (0.044)  (0.000)  (0.000)
EU events -0.35* -0.13*  -0.04 -0.73**  -0.80**
(0.011)  (0.048) (0.374)  (0.001)  (0.000)
UK events  -0.05 -0.02 0.047 -0.64* -0.37%*
(0.524)  (0.481) (0.061)  (0.017)  (0.001)
JP events  -0.13*  -0.02 0.05 -0.47%* -0.40%*
(0.026) (0.614) (0.378)  (0.002)  (0.011)

No. Obs. 1694 1741 1741 1706 1688

Panel 1 of this table repeats the results using the baseline surprise mea-
sure, as in Table 4, whereas Panel 2 shows the results based on the
sum-of-surprise measure described in the text. See notes to Tables 3 and
4.
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FIGURE 1: Spillover effects along the yield curve
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In this figure, the charts in the first row depict the average change (vertical axis) of Swiss government
bond yields at different maturities (specified on the horizontal axis in years) on event days and the
charts in the second row depict the coefficients of the corresponding regressions using the baseline
surprise measure. The charts on the left are based on all foreign UMP announcements (the baseline
event set); the charts in the middle separate these announcements into pre- and post-6 September
2011 (when the SNB announced the minimum exchange rate) samples; and the charts on the right
group the announcements by the sign of the surprise measure. Blue shaded areas represent the 95%
confidence bands for the coefficient estimated based on all UMP announcements.
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A Data

All data are taken from Bloomberg. Table 10 provides the comprehensive list of variables and
abbreviations used in the empirical analysis, Bloomberg tickers, and descriptions. All data are
daily (end of day). For motivation of asset prices and control variables and transformations of

variables, see section 3.

TABLE 10: List of variables

Abbrev.  Bloomberg Description Unit
Asset prices
SMI SMI Index Swiss market (equity) index PP
GB 10y GSWISS10 Index Swiss government bond (yield), maturity 10y bp
(and similar for other maturities)
CP 7-10y ST171Y Index SBI AAA7-10Y bp
Euro EURCHF Curncy  Swiss Franc vs Euro exchange rate pp
USD USDCHF Curncy  Swiss Franc vs US Dollar exchange rate pp
GBP GBPCHF Curncy  Swiss Franc vs British Pound exchange rate pp
JPY JPYCHF Curncy  Swiss Franc vs Japanese Yen exchange rate 198}
Surprise (long-term bond futures)
Fut-US TY1 Comdty US Treasury futures sd
Fut-EU RX1 Comdty Euro - Bund futures sd
Fut-UK G 1 Comdty UK Gilts futures sd
Fut-JP N 1 Comdty Japanese gov. bond futures sd
Control variables
VIX VIX Index CBOE SPX volatility index pp
MOVE MOVE Index Merrill Option Volatility Estimate Index PP

The maturities for government bonds include 10, 9, 7, 5, 4, 3, and 2 years (in sufficient data are
available for other maturities).

We compute one-day changes as (i) differences in basis points for bond yields ((z; —x¢—1) x 100),
and (ii) changes in percentage points, for equities and exchange rates ((z; — x¢—1)/x¢—1 x 100),
and compute two-day changes accordingly.
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B Events

TABLE 11: Description of Fed and ECB UMP programmes

Start End Programme

Description

Federal Reserve Board

25.11.2008 31.03.2010 Large-scale asset purchases (LSAP
1)

10.08.2010 30.06.2011 Large-scale asset purchases (LSAP
2)

09.08.2011 31.12.2012 Maturity extension programme
(MEP, Operation Twist) and
calendar-based Forward Guidance
(FG)

13.09.2012 17.12.2013 Large-scale asset purchases (LSAP
3) and threshold-based FG

18.12.2013 31.10.2014 Tapering and threshold-based FG

European Central Bank

Purchases of MBS, agency-related
securities and longer-term Treasury
securities up to a total of $1.75 trillion
Additional purchases of longer-term
Treasury securities of $600 billion and
reinvestment of principal repayments of
LSAP1 purchases into longer-term
Treasury securities

Extension of the average maturity of
FOMC holdings of securities and
calendar-based forward guidance on
policy rate path

Open-ended purchases of agency
mortgage-backed securities and
longer-term Treasury securities at a pace
of $40 billion and $45 billion,
respectively, and threshold-based forward
guidance on policy rate path

Step-wise phasing-out of asset purchases
(reduction of purchases by $10bn per
month)

27.03.2008 01.04.2010 Extension of liquidity provision

07.05.2009 30.06.2010 Covered bond purchase programme
(CBPP 1)

10.05.2010 06.09.2012 Securities market programme
(SMP)

10.05.2010 running Extension of liquidity provision

04.08.2011 01.03.2012 Extension of liquidity provision

06.10.2011 31.10.2012 Covered bond purchase programme
(CBPP 2)

06.09.2012 running Outright monetary transactions
(OMT)

05.06.2014 running ”Draghi Swarm”

22.01.2015 running Public sector purchase programme
(PSPP)

Allocation of liquidity through fixed-rate,
full-allotment tender and broadening of
eligible collateral basket

Purchases of EUR 60 billion of covered
bonds

Sterilized purchases of sovereign debt
securities

Re-establishment of liquidity allocation
through fixed-rate, full-allotment tender
Extension of maturity of liquidity
provision operations (6m, 1y and 3y)
Additional purchases of EUR 40 billion
of covered bonds

Unlimited purchases of sovereign debt
securities

Package of expansionary measures,
including 4y liquidity operation and
preparation for the purchase of
asset-backed securities (ABSPP) and
other covered bonds (CBPP3)
Purchases of public sector securities
amounting to a total of EUR 60 billion
per month, including ABSPP and
CBPP3
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TABLE 12: Description of BoE and BoJ UMP programmes

Start

End

Programme

Description

Bank of England

19.01.2009 10.06.2011 Asset purchase programme (QE1)

06.10.2011 03.07.2013 Asset purchase programme (QE2)

13.07.2012

04.07.2013

running

running

Bank of Japan

Funding for lending (FLS)

Forward Guidance

Purchases of private sector assets and
public sector bonds of 225 billion
Additional purchases of private sector
assets and public sector bonds of 150
billion

Scheme incentivizing bank lending to
households and businesses
Threshold-based forward guidance on the
policy rate path

02.12.2008

19.12.2008

01.04.2010

05.10.2010

21.05.2011

30.10.2012

04.04.2013

31.03.2010

31.12.2009

29.10.2012

03.04.2013

running
running

running

Liquidity provision: Special fund
supplying operations (SFSO)

Asset purchase programme

Liquidity provision (FRO -
replacing SFSO)

Asset purchase programme
(Comprehensive monetary easing -
CME)

Growth supporting funding facility
(GSFF)

Stimulating bank lending facility
(SBLF)

Quantitative and qualitative
monetary easing (QQME) and
calendar-based FG

Expansion of the range of corporate debt
as eligible collateral in liquidity
operations

Annual purchases of government bonds
and commercial papers/corporate bonds
of Y21.6 trillion and Y3 trillion,
respectively

Fixed-rate allotment of liquidity in 3m
and 6m operations amounting to Y30
trillion

Purchase of government securities,
commercial paper (CP), corporate bonds,
exchange-traded funds (ETFs), and
Japan real estate investment trusts
(J-REITS), up to a total amount of Y101
trillion

Scheme to support to fund-provisioning
by private financial institutions

A fund-providing scheme to stimulate
bank lending

Purchases of JGBs, ETFs and J-REITs
with the goal of increasing the monetary
base by approximately Y80 trillion
annually and intending to meet the 2
percent price stability target over 2 years
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