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1. Introduction

Major central banks responded to thaeat recession’ by cutting the base rate sharply;
between October 2008 and the end of that same year the BaBkgtand (BoE), the
European Central Bank (ECB), although ECB, after increasing its ‘official” rate as late as
mid-2008, it started reducing it in May 2009, and the US FederanRefEED) cut key
interest rates by 300, 175 and 175 basis-points respeclivitg coinciding hature of
monetary policy responses during the turmoil reflects dinere nature of events, which
forced policy makers to act immediately and thus simultasigo Additionally, or for both
reasons at the same time, policy makers exgdotmake a bigger impact on the markets and
boost confidence if they are seen to be cooperating (@89; Lim et al., 2011; Leeper,
2016). Indeed, there is a growing policy debate about the foolegreater international
monetary policy cooperation (see, for example, Bé@a2008; Blanchard et al., 2013;
Saccomanni, 2015; Draghi, 2016; Rajan, 2014, 20d6yever, effective monetary policy
cooperation requires a common understanding of the dinectiae and significance of
spillover effects. Yet there is much uncertainty ‘as tothdreand how coinciding policy
responses would impact on the financial markets and promqiectations of recovery
Againsta backdrop of globalisation, crisis and uncertaintys paper exploits the existence
of a number of coinciding BoE and ECB monetary policycaimeements, to investigate
whether international monetary policy surprises arisinghe same trading day have been
influential for UK and Euro Area (EA) government-bond keds; and, if so, whether their
effects have been any different from other monetarynandmonetary surprises.

Whether or not international monetatyrprises have ‘beggar-thy-neighbout or ‘enrich-thy-
neighbout effects is an important and unresolved issue for academics and policy makers,
particularly in view of the recent turmoil (Bernanke, 20X3yer more recent years, studies
emphasise financial spillover channels, including intéonal portfolio balance effects,
which generate capital flows across countries and lowernational bond yields (Ammer et
al., 2016). However, the extent to which international mayesarprises pass-through to
financial markets and pron®expectations of economic recovery remains uncertam.
example, the portfolio balance effect has been estaalionly in the case of non-coinciding
international monetary surprises, whereas there x@enditure-switching and expenditure-
enhancing channels embedded in open-economy models thatddféging conclusions
about how a monetary surprise in one country affects esgnarospects in another (Taylor,
2013; Blanchard et al., 20)L%Therefore,ti remains very unclear what the ‘net’ effect of a

! The FED had previously cut its federal funds rate shdrpim 4.25% to 2% between January and April of
2008 in response to the severe initial impact on US housgrgets of the high federal funds rate over the
period 20062007. While the federal funds rate remained at 2% at the start of October 2008, the BoE’s base
interest rate and the ECB’s main financing rate were 5% and 4.25% respectively. More recently, unconventional
monetary policies have been introduced, including asset geingh programmes and, to an extent, forward
guidance policies, (although by February 2014 in the cased&dE and by December 2015 in the FED case, it
was announced that no longer their policies would be lindea particular economic indicator; more general
economic conditions would dictate changes in interest)ratéth the aim of promoting more broadly financial
stability and economic recovery. The ECB has also intedlnegative interest rates.

2 Monetary policy coordination may reflect direct planniofy policies across countries, coinciding best
responses to shocks or perhaps some combination. Intghestimough, the theoretical case for monetary



coinciding monetary-easing would be in terms of the finamsaket impact across the yield
curve and more broadly for the econontus, empirical investigation is now an essential
next step.

Obtaining reliable estimates of monetanlicy’s impact on asset prices is an important, but
challenging task to accomplish empiricalparticularly due to the problem of simultaneity
(Rigobon and Sack, 2004; Caporale et al., 200M®reover, he task is to identify policy’s
effects across the yield curve, while accounting far fthct that policy also responds to
economic conditionsOther relevant factors may also affect asset pricélseasame time as
domestic policy, including financial conditions and macroecoic outlook, as well as other
common surprises affecting particular securities. Teiaemdogeneity makes more difficult
the task of identifying monetary policy surprigesfinancial markets. Studies have typically
adopted Kuttner’s (2001) ‘event-study (ES) approach to overcome these problems (e.g.
Bernanke and Kuttner, 2005; Bredin et al.,, 2007; Hussain, 20ad@erR et al., 2014).
Monetary surprises are identified using an observable change short-maturity yield,
subsequent to the central bank policy committee changingathettrate’ Alternatively,
Sentana and Fiorentini (2001), Rigobon and Sack (2004), Crasheévartin (2008) and
Wright (2012) develop heteroskedasticity-based identificattechniques (IH) using
instrumental variables, which are generally valid under mestker assumptioris.

This paper contributes relative to the literature by ingattig empirically the incidence of
monetary surprises from multiple sources and not jushdimee countryThis paper’s main
contribution is to estimate the effect of coincidingnatary surprises on the UK and EA
government-bond marketBy convention coinciding-event days have either been dbppe
from samples or not treated separately. In the lattes, @arequirement is that both coinciding
and non-coinciding-monetary surprises are homosked&stiwever, this paper makes no
such assumption and exploits the fact that a numbero& &d ECB monetary policy
announcements.occur on the same trading day, having efteotss the yield curve. The case
of the US is also accounted for in some instancesgfevant comparative purposes, but the
existence of a sufficiently large number of monetarypadences in the UK and EA renders

coordination stands at odds against much of thegxBs-work in this area; for instance, ‘New Open Economy’
macroeconomic models found payoffs to be fairly small.lofay2013) provides a useful survey of the
developments in this literature.

% The shorter the window, the more effective the ESaampr is likely to be. Even so, monetary policy shocks
may not be fully absorbed in asset prices during such alirmdows. Endogeneity problems cannot be entirely
resolved since common shocks are likely to persist agtogrter horizons. Another issue with the use of higher
frequency data is that it may limit the timeframe forlgsia.

* A growing literature investigates whether monetarycgoburprises have international spillover effects (e.g.
Andersen et al., 2007; Craine and Martin, 2008; Bredin et al., Eytfhann et al., 2011; Ammer et al., 2016).
More recently, studies examine changes in the transmission of monetary surprises, during the ‘great recession’,

and also the impact of quantitative easing, balaneetsind forward guidance programmes for government and
corporate bond markets (e.g. Wright, 2012; Gilchrist and ZakaR013; Rogers et al., 2014; Claus et al., 2014;
Nyholm, 2016; Haldane et al., 2016). There has also beamatial analysis of monetary policy spillovers
within and across advanced and emerging economiesB@agnan et al., 2015; Fratzscher et al., 2016; Chen et
al., 2016; Clark et al., 2016). However, the focus of these stiglien domestic and/or international monetary
pass-through on non-coinciding monetary-event days.



these particular bond markets natural cases for anadlysidoing so, this paper estimates a
suite of econometric models, which enables comparisaheotize and scope of spillover
channels affecting international bond yields on diffemr@oinetary and non-monetary-event
days. Our preferred latent factor model incorporates congidnd non-coinciding monetary
surprises, in addition to non-monetary surprises, which signifly impact ‘upon
government-bond securities on the same trading dayhdioend, we also provide some
comparison against event-study approaches, which do not fully addeesendogeneity issue
despite its relevance in this context. Finally, thipgradentifies monetary surprise level and
rotation shocks, from which we infer the nature of the fm@lmrmarket impact of coinciding
and non-coinciding monetary policy announcements acrdfeseshit maturity bonds. In this
respect, our contribution sheds light on underlying tlesoabout the term structure of
interest rates.

The empirical strategy is based on estimation of & suii relevant multi-security models,
which accounts for different types of surprises arising friivedn UK, EA and the US,
including up to five different event daydK-EA coinciding monetary-event days, UEA,

US non-coinciding monetary-event days and non-monetary-edays. To conduct the
analysis, a suite of latent factor models is estimated the period January 5 1999 to July 22
2014 using Generalised Method of Moments (GMM). advantage of ik paper’s preferred

IH methodology, which to our knowledge has never been utiliset/éstigate the financial
market implications of monetary coincidences, is thamakes fuller use of non-monetary-
event day data and enables inference about the relafpeatance of various monetary and
non-monetary surprises; while crucially it addresses theenbhendogeneity issue.

This paper’s findings indicate that monetary policy announcementsaamcitling monetary-
event days generate additional pass-through at the siafdhe yield curveWe attribute
this to significant level and rotation effects, which undenr preferred approach are
guantitatively -and qualitatively very different from th#feets arising on non-coinciding
monetary-event days. As such, the coinciding monetargypeffect appears to go above and
beyond the non-coinciding announcement effect. Overallfindings are more in line with
the ‘enrich-thy-neighbour’ hypothesis and suggest that the swift and coordinated responses of
major central banks must have helped to reduce the sewéthe global crisis and promote
expectations of a sustained recovery in the UK and Edével@l important policy
considerations follow frorthis paper’s findings.

The paper is organised as follows. Section 2 sets owciveometric framework. Section 3
discusses empirical implementation. Section 4 dexthm data. Section 5 presents the main
empirical results. Section 6 provides discussion. Se@tisummarises and concludes.

® Another consideration is thétis paper’s analysis relies on certain assumptions about the datlation to
heteroskedasticity; in this respeitte case for using the IH methodology appears to beggrdor UK and EA
government-bond markets than for th® government-bond market.



2. Econometric framework
2.1. Linear factor model

This paper follows the basic linear factor model setup asleteta the relevant literature
(see, for example, Craine and Martin, 2008). Any givenidape economic calendar must
be a coinciding monetary-event day (superscript p), a BK, or US non-coinciding
monetary-event day (superscript q) or a non-monetargteday. The model’s matrix
representation is as follows:

Y, =0 +AZ,, teEP (1)
Y, =0+ AZ,, te EY (2
Y, =AZ, teE™ 3)

Z, ~WS(0Q) for all t.
429 ~WS(01) for t on monetary-event days, O otherwise.

EP denotes the set and number of coinciding monetary-eastE® is the set and number of
non-coinciding monetary-event days, s the set and number of non-monetary-event days.

Yis a (N x 1) vector of N _bond yield changd® is a (N x 1) vector of factor loadings
corresponding to a scalar ‘coinciding monetamprise, u”. ®%is a (N x 1) vector of factor
loadings corresponding to a scalar non-coinciding monetapyise, n%. UK, EA and US
non-coinciding monetary surprises are orthogonais a (N x (N + 1)) matrix of factor
loadings corresponding to a ((N + 1) x 1) vector of nonetany surprises, Z which
contains in row_ 1 a common surprise;, zhat affects all bond yields. In the remainiNg
rows, there existidiosyncratic surprises, 3., Which are uncorrelated across securities.

Coinciding.and non-coinciding monetary surprises are exaginaetermined and occur
only on the relevant monetary-event days with constari&nce. That is, the variance of non-
coinciding monetary surprises is zero on coinciding rayeevent days, while the variance
of coinciding monetary surprises is zero on non-coingidmonetary-event days. Non-
monetary surpriseoccur each day with constant variance, but are not ideshtdi priori
Variances of surprises are drawn from a wide-sense (é8)bution with zero mean and
unit variance so that the factor loadings correspond doeastandard deviation surprise on
the change in security yields. Moreover, in what fefiobelow, this paper sets out the
moment-conditions for monetary and non-monetary-egays.

2.2. Moment-conditions

2.2.1. Monetary-event days



The second moment-conditions for event day classiiestare:

H® =EYY]-Q-®®", tecEP (4)
HI =E[YY']-Q-0D?,  teE" (5)
HM =E[YY']-Q, teNE (6)

The first set of moment-conditions in equation (4pisdoinciding monetary-event days. The
second set in equation)(B for non-coinciding UK,EA andUS monetary-event days. The
final set provided in equation (6) is for non-monetary-ev&ys.AA" = Q is the covariance
matrix corresponding to non-monetary factorg,@®" and ®%* are covariance matrices
corresponding to coinciding- and non-coinciding monetartofa, respectively. These
matrices contain the products of the relevant factodifmgs of monetary surprises for
securities ij.

2.2.2. Non-monetary-event days

This paper includes both common and idiosyncratic latestbrfe to account plausibly for
non-monetary surprisésThis is a feasible choice for the implication of equmt{6) is that
on non-monetary-event days .there must be at least ay man-monetary factors as
securities, since the rank of the covariance matrix ciirgéges is N, i.erank (Q |te NE) =
rank (E[Y;Y{] |t € NE). Recallthat A is a (N x (N + 1)) matrix of coefficients corresponding
to a (N + 1) x 1) vector of non-monetary surprises,Next 6 andy are defined as (N x 1)
and (N x N) matrices containing common and segspecific factor loadings respectively
The relevant moment-conditions are as before, but@pwhich is an (N x N) matrix, can be
decomposed for elemeijt wherewj € Q reflectsthis structure for non-monetary factors:

Q=&"+py (7)

The covariancematrix for common surprises 68’ contains productsf the relevant factor
loadings. For the idiosyncratic surprise maimi% only elements on the principal diagonal are
non-zero. However, all off-diagonal elements take z@ues, since idiosyncratic surprises
are uncorrelated across securit®amming each corresponding element across the matrices
80" andyy' yields thecovariance matrix Q for non-monetary-event days.

2.2.3. Summary of theoretical moments

Table 1 summarisethe theoretical moments for coinciding monetary, nomading-
monetary and non-monetary-event days.

® Latent-factor models tend to fit the data well and rofteetter than models based on pre-selected
macroeconomic or financial variables to proxy for moanetary influences (see, for example, Gurkaynak and
Wright, 2012).



[TABLE 1]

For non-monetary-event days the sample variance aratiaoge matrices reflect elements in
the covariance matrix Q as discussed above. For coinciding and non-coinciding monetary-
event days, in addition to j the theoretical moments include the product of theveit
monetary factor loadings ib® and ®% respectively.

3. Empirical implementation
3.1. Introduction

There has been some debate in the literature over evhlatient factor models ought to be
preferred over more conventional regression-based appmaétte is for the purpose of
identifying international monetary surprise effects orariitial markets (see, for example,
Borio and Zabai, 2016). The regression model under the gpgach specifies that an
observable change in a short maturity rate, say Ar, on monetary policy event days is the
monetary-surprise. Therefore, the estimate of a moyeiurprise impact on the yield change
may be obtained by running a regression of the changesishirt rate on the observable
yield changes for other government-bond yields. The isu@ippeal of the conventional ES
approach and its ease of implementation have facilitatb@yh practical application in the
aforementioned empirical research.

However, biasedness and inconsistency are likely to drige observable change in the
short rate also reflects the effects of other sueprarising on the same trading day. Indeed,
policy makers are often forced to change the short ratéodeents arising simultaneously
in the macroeconomic and financial environment. The uyideriproblem of endogeneity
bias may be especially severe in the case of coincidiogetary-surprises, since major
events arising at a global level may require swift andadle responses from major central
banks, such as the BoE, ECB and FED. As such, ES éssinod the monetary-surprise
effects on bond-yields are likely to be biased and inctemgislue to a violation of the strict
exogeneity assumption embedded within the classical liegaession model. Moreover, the
nature of the bias is theoretically ambiguous and, in #ee ©f omitted-variable bias,
depends crucially on the correlation between the omittadbla and the included short rate.
Additionally, the ES estimates may be biased towards zeem e monetary-surprise is
measured with error; this is particularly relevant ie ttontext of monetary coincidences,
since there are multiple monetary-surprises arising ensétme trading day. Therefore, a
crucial assumption under the ES approach is that thegeha the short rate is a suitable
proxy variable for monetary-surprises; consequently, ttersein-variables bias ought to be
zero over the event window.

These concerns about the ES approach have resulthd aevelopment and application of
alternative approaches, particulaibl, which can be used to infer the financial market
implications of monetary policy under much weaker assumsgtioelated to the
heteroskedasticity of monetary surprises, as discudsadeaHowever, application of the



latter remains limited in international economics amrice (see, for example, Rigobon,
2016).

3.2. GMM estimation

A minimum distance estimator is employed to estimatdkhfactor model by matching the
theoretically implied moments to thoséthe sample data. For the sample under study, the
number of monetary-event days is much smaller thanuh®er of non-monetary-event days
Therefore, the GMM approach of Hansen (1982) is implemeuse®y an equal weighting
matrix W', which is generally optimal in smaller samples and yieldbiased estimates
(Altonji and Segal, 1996) Under this setup thgarameter set 0 is estimated via minimisation

of the following loss function, where Wis an identity matrix with'a dimension reflectingth
total number of moments:

min L(6) = G[®, QW 'G[D,Q] (8)

The averaged moment matrices can be obtained by summing upiroeeeach of the
elements in H matrices for coinciding, hon-coincidiagd non-monetary-event days; and
dividing through by the number of days for each classiboati these are denoted without
time subscripts B H% H"E. For each event day classification there arBl M(1)/2 unique
elements, which can be stacked into vectors and combinedntoviestor G that contains
averages of moments across p, q and®NE.

vech(H ")
G=| vec(H?Y) 9)
vech(H %)

The latent-factor approach set out above can also b&edeta the conventional IH
‘differencing’ approach of Rigobon and Sack (2004), based on the difference of moments on
monetary and non-monetary-event days. Applying this d@iffeing approach to equations
(6)-(8) G can be restated a§%G

" Parameter estimates using the inverse weighting ma&insarally biased downwards in absolute value due to
a correlation between sampling errors in the momerdgteose in the weighting matrix.

8 We are interested only in the unique elements of synmmattricesAA’, @O and ®%PY and therefore use
the upper triangular elements.
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o vech{(H P) —vech(H NE)} :{vecr( E[YY']" —E[YY']" - 0P ™) (10)

| vecHH %) —vecHH ™) | | vech{ E[YY']? — E[YY']"E - ®® ")

where E[YYT , E[YY]" and E[YY] are covariance matrices of securities on coinciding,
non-coinciding and non-monetary-event days with elemawmsaged across the respective
event days. However apial identification arises under Rigobon and Sack’s (2004) approach
because Q does not differ across regimes of heteroskedasticity and thusnmonetary
surprises are not separately identifiable.

3.3. Summary of models

This paper estimates three models, which are summarisedbie Z. First, to assess only
coinciding monetary surprisedK, EA and US non-coinciding-event days are excluded from
the sample. Model 1 includes coinciding monetary and monetary surprises and is
estimated in the spirit of Rigobon and Sack (2004) for 0 = [®P], whereby G(®", Q) is based

on the difference of moments on monetary and non-raopevent daysSecond, model 2
also includes the non-coinciding international monetsuyprises, givingd = [®°, @1,
whereby the difference of moments is again stadked G(®°, @9 Q). Because moment-
conditions in theRigobon and Sack’s (op. cit.) estimator are based on the difference of
moments on monetary- and non-momgfavent days, the non-monetary fast@re not
identifiable (see Appendix A.1. for further informatioroabidentification in these modéI3
Third, model 3 permits full identification using the momenaiher than moment-differences
within vector G, along the lines of Craine and Martin (20@&) Claus and Dungey (2012)
The model is fully identifiedfor 6 = [®P, @9, §, y], by stacking coinciding, non-coinciding
and non-monetaryvent day moments into G(®P, ®%, Q(3, 7).

[TABLE 2]

Models 1, 2 and 3 enable estimation of N, 4N and 6N paesmatsing N(N+1P, 2N(N+1)
and 5N(N+1)/2 moment-conditions, respectively. Adding secsriiiethe model increas
the number of moment-conditions relative to parametarmodel 1, there are N coinciding
monetary factor loadings and 2 x N non-monetary faot@dings (N common-surprise and N
idiosyncratic surprise factor loading®ut only the former are identifiedn Imodel 2, there
are an additional 3 x N monetary factor loadings that identified for non-coinciding
monetary surprises (N factor loadings each for UK, BA @S non-coinciding-surprisesh |
model 3, there are 4 x N monetary factor loadings and 2 mNmonetary factor loadings
that are identified. In contrast to models 1 and 2, ih8ddentifies all monetary and non-
monetary factor loadings.

° All Appendix material is available online at the follmgiwebsitdhttps://pphelps0.wixsite.com/appenfix
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4. M easurement and data description

The BoE ECB and the FED have typically changed key interest @teseeting days and
made announcements subsequelitMost meetings pre-existed within respective financial
calendars; however, some announcements were made in respousscheduled events.
Both scheduled and unscheduled announcements are used to idemgtarmn-event days.
UK and EA monetary surprises affect securities on the samengathy. Because the FED
announcement at 2pm (Eastern-Time) occurs after therathng day closes, US monetary
surprises affect UK securities on the next trading 'dahere are 61 non-coinciding BoE
monetary policy announcements; 82 for the ECB; 101 for EHig. H here are 86 coinciding
UK-EA monetary policy announcements. A small number of otbeinciding monetary
amouncements are exclud&dThe full sample comprises 3,257 observations over thedperio
5 January 1999 to 22 July 2014, excluding 2008-2010 due to instability associdtehe
global financial crisis.

This paper focuses on UK alth government-bond yield responses arising from coinciding
BoE and ECB monetary policy announcements, while it prowde®e subsequent discussion
about the broader implications of monetary coordinatieor. the UK, ve obtain treasury
yields with 1, 3, 7, 10, 20 and 30-year maturities and us8-thenth LIFFE sterling futures
yield as the short rate proxy. For tB&, we obtain bond-yields with 1, 3, 7, 10, 15 and 30-
year maturities and use the 3-month EUREX euribor futuiedd @s the short rate proxy.
Yields are expressed as annualised changes and measuasisspoints. Data are sourced
from DataStream.

There are five event day classifications; UKA and US monetary-event days (UK Money,
EA Money and US Money, respectively in Table &inciding monetary-event days (Joint
Money in Table Band non-monetary-event days (NE in Tablé*3Jable 3 presents for each
classification the standard deviations of changes irUtteand EA government-bond yields
over the sample period.

[TABLE 3]

19 Monetary policy announcement dates are taken from ptiolits available at BoE, ECB and FED websites.
BoE announcements are taken fromuw.bankofengland.co.uk/publications/minttes

ECB announcements fropnww.ech.europa.eu/press/govcdec/njopo

FED announcements fromww.federalreserve.gov/monetarypolicy/fomccalenfars

' We have also explored using a two-day window instead forrldSetary announcements to capture monetary
surprise effects on the actual announcement day andgsigogetrading day; we have actually obtained very
similar results. These results are not reported for tyréwiit are available from the authors upon request.

12 Other monetary coincidences sometimes occur onngadiays, e.g. joint UK-US, EA-US or UERA-US
monetary-events. Bracketing all monetary coincidenogsther would increase the total number of coinciding
monetary-event days somewhat; but this might rea$priatiuce heteroskedasticity across different types of
monetary coincidences. Furthermore, because the numbeinofding monetary announcements involving the
FED is very small, notJK-EA monetary coincidences are excluded from the sample.

13 The 20-year maturity bond yield data for the EA are anigilable from 2002, whereas the 15-year maturity
bond yield data are available for the full sample ofstudy.

14 In what follows the terms coinciding and joint monetavgnt days are used interchangeably.
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The standard deviations reported in Table 3 typically differ noonetary-event days
compared with non-monetaevent days. Standard deviations are higher onEAKand US
monetary-event days than on non-event days in alniosases. The standard deviations on
coinciding monetary-event daysearelatively large for short-medium maturity bonds,
whereas on non-coinciding monetary-event days thetiaridgends to be distributed more
broadly across the yield curve. Sometimes the standaidtides are considerably larger on
coinciding monetary-event days than on non-monetaeytedays. For example, the standard
deviations of 1l-year UK andA bond-yields are 45% and 59% larger on coinciding
monetary-event days than on non-monetary event dagpectively; this provides some
support for utilising the IH methodology. Furthermore, dlitcomes of a joint F-test for the
equality of variances of bond yields monetary-event and non-event days are reported in
this table. The null hypothesis of equality is rejected lircases at the 1% significance
level.® As such, there is statistical evidence that bond yiefthtion on monetary-event days
differs significantly fromon non-monetary-event days.

5. Empirical results
5.1. Coinciding monetary-event days

Table 4 summarises the estimation output for modeWHich captures the coinciding
monetary surprise effect within the coefficient-ve@dr Estimation is conducted for UK
and EA government-bond vyields. The different securities astedi in the first column. IH
GMM estimates are normalised (NGMM) by the short ratenase of 5.25 for comparison
against event-study estimations, whereby individual goventthond yields are regressed on
the relevant 3-month short rafevo event-study estimations are undertaken. First, regressi
analysis is carried out using the ordinary least squarematsti (OLS) Second, because
outliers might make some observations more influential, Huber’s (1964) iteratively re-
weighted robust regression methodology is applied asigrasa lower weight to less well-
behaved observationsll estimates are signed so that a positive monetapriserrepresents
a monetary-easing, i.e. the surprise is the negatitleeaklevant yield change.

[TABLE 4]

Point estimates are statistically significant at cotieeal levels, althoughhty are generally
smaller for longer-maturity bonds, providing evidence dfieation effect on the yield curve.
NGMM and event-study point estimates are similar in neases, although the former are
more precise. The implication of NGMM and event-studynesttes is that a 25 basis-point
monetary-easing reduces 1, 10 and 30-y#argovernment-bond yields by 14-29-12 and
7-10 basis-points, respectively; the corresponding ramgdsA government-bond yields are

5 The null hypothesis is also rejected at the 1% signifie level for both short rate proxies, and the
heteroskedasticity condition is met overall for attig@ties Even so, some caution is needed when discussing
the international spillover effects on securities for while monetary-event day standard deviations are
relatively low.
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15-25 9-16 and 7-11 basis-points, respectiv8lfhese estimates are larger in absolute value
in comparison to, for instanc&;gobon and Sack’s (2004) factor model estimates for non-
coinciding-event days, which imply that a 25 basis-point ra@etary-tightening would
reduce 1-year US treasury yields by 7 basis-points. As suginciding monetary
announcements appear to have relatively large effectsradslwith shorter-term maturities

[FIGURE 1]
[FIGURE 2]

If the event-study point estimates were unbiased, theydnoilidentical to the normalised
estimates obtained from the IH factor model (Craine Madin, 2008) Moreover, NGMM

and event-study estimates are similar in that theylasya negative and significant for each
security and exhibit a duration effect across the yield esufer both UK andEA
government-bond yieldsHowever, there are some discrepancies. To formally invéstiga
biasedness under the event-study appro@achkrsion of Hausman’s (1978) test is used as
presented in Rigobon and Sack (2004). The test statisties gi Table 4 indicate that the
event-study estimates are sometimes biased becausbstered variables are endogenous
and/or omitted variables are preseidditionally, the R-squared statistics from least squares
estimations tend to be higher for shorter-term bond yieldsereas the proportion of
variation explained for longer-term bond vyields is muctvelo Moreover, the estimates
obtained under (ordinary and iteratively re-weighted) lesagtares tend to overstate the
absolute impact of monetary announcements at the shomfehe yield curve (see Figures 1
and 2). This likely reflects the omission from the moaleimportant news announcements
occurring on coinciding-monetary-event days, which shift egpeas about the economy in
the same direction as interest rafEse bias seems much larger than in the non-coinciding
monetary surprise literature (see, for example Claus.,e2@l4). Therefore, application of
thelH factor model seems particularly useful in this context.

5.2. Coinciding- and non-coinciding monetary-event days

Table 5 summarises GMM-estimation results for model 2¢chvprovides advancement by
including both coinciding and non-coinciding monetary ssgxEstimation of the model is
conducted separately for the UK aBé government-bond yields. The different securities are
listed in the first column. The non-normalised estimat@respond to security responsea to
one standard deviation surprise monetary-easing on cwmigcahd non-coinciding UK and
EA monetary-event days; for comparison we also include spikocorresponding to US
FED announcements on non-coinciding monetary-event days.

[TABLE 5]

6 We consider government-bond yield implications of a 25 kadiist change in the short rate under ES and
NGMM, as it is conventional in the literature, andltiply the point estimates accordingly.
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Under model 2 we observe that the pass-through on coincitmgtary-event days is again
relatively high at the short-end of the yield curve fothbUK andEA government-bond
yields. Additionally, non-coinciding monetary surpriseseénaegative and significant effects;
however, a joint monetary-easing tends to reduce shontibend yields by more than on
other (non-coinciding) monataevent days. The BoE-ECB pass-through is even higher at
the short-end of the yield curve than for a monetarprge corresponding to the FED,
although US monetary surprises seem relatively influefatiahedium-long term bond yields.
Our findings are indicative of strong international pdidfddalance effects, which arise from
a coinciding monetary surprise and generate capitalostgfblong with lower international
bond yields (Ammer et al., 2016). International finangmllever channels seem to reinforce
the domestic monetary policy pass-through to financial market

5.3. Monetary and non-monetary factors

Table 6 summarises GMM estimation for model 3, in thee cak the UK and B
government-bond yields. This model includes non-monetarprisas in addition to
coinciding and non-coinciding monetary surpsise

[TABLE 6]

Estimation output reported in Table 6 and the correspgndariance decompositions for
different monetary-event days (see TablesA¥dland Tables A5-A8 in the Appendix for UK
and EA securities, respectivglgrovide an indication of the relative importance of etany
and non-monetary surprises. The contribution of a gmenmprise to the total theoretical
variance is computed as 100 multiplied by the squared ceeffifor that particular surprise,
weighted by the total theoretical variance on event dlys.latter is computed as the sum of
squared coefficients on both the monetary and non-monstaprises as it is presented in
Table 61" Monetary surpriseare generally very important in explaining movements irdbon
yields and account for approximately 72% and 75% of the \@ianmovements of UK and
EA short rates on coinciding-event dayespectively. However, non-monetary surprises
often account for the majority of the variance invexments of government-bond yields. The
importance of both systematic and security specific s@prisconsistent with the asset-
pricing literature Our findings differ from others in the literature, suchCaaine and Martin
(2008) and Claus and Dungey (2012), in that common rather dwamity specific non-

" For example, the contribution of a coinciding monesamprise for security i is given by:

10{ (®F)? }
5i2 + 7i2 + ((Dip)z

This expression includes the coinciding monetary sseprariance and variances of common and idiosyncratic
surprises. The variances of UK, EA and US non-coingidimonetary surprises are zero by assumption on
coinciding monetary-event days.
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monetary surprises are typically much more influentidl matevant in explaining movements
in the short raté®

5.4. Leve and rotation effects

This sub-section advances on the previous analyses hyfyaenlevel and rotation effects
on coinciding monetary-event day® this end, we examine the product of the short rate and
10, 20 and 30-year government-bond yields for the UK angridduct of the short rate and
10, 15 and 30-year government-bond yields forEle If the product is positive for each
short-long maturity combination, this implies that shartd long-maturity yield changes are
of the same sign and correspondatievel effect. If instead the product is negative for each
short-long maturity combinatighis implies that the signs differ and correspond to dioota
effect. Monetary announcements can have a rotatioat eff@ level effect on the yield curve,
or it can be unclassified if the signs differ acrogsshort and long-maturity yield produéfs.
The precise nature of these effects is inferred frommatibn of an extension of mode] 1
which in this context includes two coinciding monetary-ewsmprises, to account for level
and rotation shocks. The estimation output for the UKEBAdecurities is reported in Table
7.

[TABLE 7]

Table 7 provides evidence of - significant level and rotatifiectes on different monetary-
event days. Regarding the level effects, all yields deerdallowing a monetary-easing
acording to the results presented in Table 7, which is suggestisteong portfolio balance
effects on bond yields. This also consistent with the expectations hypothesis etehm
structure, whereby a surprise monetary-easing implies lo@t-germ interest rates and
lower expectations of future short-term interest rate®kGmd Hahn1989; Kuttner, 2001).
Table 7 also presents evidence for rotation effects; yiblthges following a coinciding
monetary-easing tend to be much more negative at the estebitf the yield curve, whereas
the oppositas true for long-maturity securities. In contrast to éxpectations theory of the
term structure, UK an&A long-maturity bond yields move in the opposite directmhe
relevant short ratedhis finding is consistent with monetary theory, as @uction in the
short rate should increase inflation and the leveléffcsently long rates (Romer and Romer,
2000). From a financial investment perspective, a surpriseetaigneasing that promotes
expectations of recovery (and higher inflation expeutad, increases the required
compensation in the form of yield over medium and lostgem horizons, thus generating a
rotation of the yield curve (Gagnon et al., 201This finding corroborates with the
expectation of major central banks; that by reactingmptly and in a cooperative manner
following negative macroeconomic and financial sho@kaould broadly help to reduce the

18 |n Table 6 the point estimates that correspond to thrermn non-monetary surprises are always significant,
whereas this is not the case for non-monetary idwsyic surprises. Furthermore, in most cases, point
estimates are more sizeable for common non-monstapyises.

19f an observation is unclassified as either a levelotation monetary surprise, it is excluded for the pwpos
of this exercise.
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severity of the global economic and financial crigigl ancrease expectations of recovery
(Rogers et al., 2014).

The rotation effects on nogeinciding monetary-event days often, though not alway$erdi
gualitatively. Yields of shorter-maturity bonds tend tor@ase on non-coinciding monetary-
event days, whereas yields decline for longer-maturidboAs to why the rotations differ
on non-coinciding monetary-event days, especially foerirational monetary surprises, it
may be that a reduction in international interest sratédd associated exchange rate
appreciation of the domestic currency vis-a-vis the goreurrency and the US dollar (USD)
currency sigals weaker UK andEA economic prospects and lower inflationary expectations
via the expenditure-switching effect (Bernanke, 2013). Perbapsf the most compelling
explanations for the coinciding interest rate cutha policy makers wish to be seen to be
cooperating during a global crisis, thereby increasing camfeléBIS, 2009). In the absence
of perceived cooperation, the confidence implicationskh&areversed. Therefore, coinciding
monetary announcements seem to convey very stronglinancfal markets that central
bankers are acting in unity to promote recovery in teaihshe longer-term economic
prospect$’ In this sense, the empirical coinciding monetary godiffect appears larger and
more sustained than had been previously acknowledged withthebeetical literature (see,
for example, Taylor, 2013).

To investigate the severity of endogeneity bias we @alsoOLS estimations of the UK and
EA short rate on government-bond yields, along thesliof Table 4, accounting for both
coinciding monetary-event day level and rotation surpfis€aialitatively similar level and
rotation effects are obtained under the ES approach @ele A9 as in the Appendix for
comparison). However, quantitative differences in thentpestimates are apparent, with
biasedness indicated formally through the Hausman tesbroas presented in Table 7.
Sometimes OLS ‘estimates are moderately or severedgdyidhis points to the presence of
endogeneity bias and/or omitted variables. This supports futtie use of the IH
methodology adopted in this paper over more popular atiges.

“*We note that a domestic monetary-easing on non-ddigcmonetary-event days sometimes does have a
favourable rotation effect, although this is only appafentnon-coinciding EA monetary-event days. The
rotation effect is small relative to the estimate@etfon coinciding monetary-event days.

2L To obtain ES estimates in this context we run thevatig regression of UK/EA government-bond security
yi for j # 1 on a set of explanatory variables, including dummy vari@itleractions of security,y where y; is

the short rate, and a dummy variableWhich takes a value of 1 for a coinciding monetary lsueprise and 0

for a coinciding monetary rotation surprise:

Yit = &+ AD Y+ o - Dt)th + @D, + &,

where & is a normally distributed disturbance term with the ustabgrties. Due to the interaction specification
of the regression model, the coefficient estimategf@ndd, indicate the level and rotation monetary surprise
effects on government-bond yield j, respectively. The etemy surprise is measured through an observable
change in the short rate and is classified as a levadtation surprise according to the criteria set ouhe
main text.
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5.5. Modd-implied and sample variance-covariance matrices

To evaluate the performance of the three factor modats, aictual sample variance-
covariance matrices are comparedthe model-implied variance-covariance matrices on
coinciding, non-coinciding monetary-event days and nonetay-event days - using
estimation output presented in Tables 4, 5 and 6

First, the model-implied variance-covariance matricasnputed using the GMM estimates
presented in Table 4 for model 1, which only identifies th@ciding monetary-surprise
effects on bond market yields. Using the first row frdva N x N model-implied variance-
covariance matrix on coinciding monetary-event dayktae corresponding row of the N x
N sample variance-covariance matrix, we compute ttsolate percentage deviations of
model-implied moments from the sample moments (i.ethifervariance of the security and
its covariance with the other N 1 bond yields). This process is repeated for all rows,
allowing computation of absolute percentage deviations fdr ehthe N securities from the
sample moments on coinciding monetary-event days. 8etba model-implied variance-
covariance matrices are computed using the GMM estirpatsented in Table 5 for model 2
which only identifies the coinciding and non-coinciding mangisurprise effects. Since in
addition to the identical coinciding monetary-surprise atffe¢here are three non-coinciding
monetary-event days (UK, EA and US), there are threeti@uml variance-covariance
matrices to compare; therefore, three sets of alespkiicentage deviations are obtained with
respect to the sample variance-covariance matricesetty, model 1 and model 2 do not
permit identification of non-monetary surprise effedtherefore we obtain another set of
absolute percentage deviations using the GMM estimates pdsantable 6 for model 3,
which is fully identified and permits computations of the nmoadglied moments and
comparison with the sample counterparts on non-monetant days. In a nutshell, if the
difference between model-implied and sample variance-@nae matrices is very small,
this indicates that the model matches very well the kayacheristics of the data.

Table 8 summarises the results from this exercise byesuiogy from 100% the median
absolute percentage deviation between the model-implied anplesavariance-covariance
matrices for individual securities. The results aresgnéed for the three factor models. The
values of approximately 79% and 83% on coinciding monetarytedagyrs for UK and EA
short rates indicate that model-implied and actual samptiances and covariances are
typically very similar under model 3, the full-factor mbden average, around 80% of the
sample-covariance matrix can be explained by the modaleich moments on coinciding
monetary-event days compared to approximately 40% in modeld 2. Therefore, the full-
factor model is better able to replicate the sampl@&nee-covariance matrix on coinciding
monetary-event days.

[TABLE 8]

Under model 3 the model-implied moments for UK securiieson-coinciding UK, EA and
US monetary-event days account for approximately 83%, 7d8054% of the observed
variances and covariances, respectivelyr EA securities the model-implied moments on
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non-coinciding UK, EA and US monetary-event days accoamgapproximately 68%, 76%
and 46% of the observed variances and covariances, tigspecEvidently, model 3
provides substantial improvement over model 2 in termis @fbility to replicate the sample
moments on non-coinciding UK and EA monetary-event @ayall securities. Additionally,
the full-factor model explains up to 70% of sample momeonft UK securities on non-
monetary-event days and up to 80% for EA securities. Fuantrer; the ability of the full-
factor model to replicate sample moments is evidemh ffaigures A1-A8 (as in the Appendix)
on different monetary-event days, particulastycoinciding and non-coinciding UK and EA
monetary-event days. Interestingly, model 2 is genegedllg to better replicate the sample
moments on non-coinciding US monetary-event days than IBpddthough this is not the
case for all securities. In this light, applicationoair modelling suite is helpful in replicating
key characteristics of the data for our sample.

5.6. Robustness

The following checks are conducted for robustness and &ssasample sensitivify.First,
the models aree-estimated for 1999-200#&xcluding the period associated with the zero
lower bound for interest rates and quantitative easing dusecond, to investigate
robustness of the coinciding monetary surprise effedt mispect to the business cydlee
first factor model ige-estimated to capture differences in monetary surprisetefieghen the
short rate change is positive (associated with a raoyxightening) and negative (associated
with a monetary-easing). This entails including an aoloiiti set of monetary surprises for
each monetary-event day; one vector of factor laggdimhen the change in the short rate is
negative and another vector of factor loadings whemhhage in the short rate is positfie.

For the first check, after excluding the period assatiatith the zero lower bound, we find
that the estimates are qualitatively and quantitativelylairto what is presented in Tables 4,
5 and 6 for UK andEA securities. Estimates for the level and rotationct$fare qualitatively
similar, although on coinciding monetary-event days pestimates are generally larger in
absolute value and more negative at the short-end gigltecurve than in Table 7. For the
second check, the pass-through at the short-end of tldecyiese is relatively high during a
monetary-easing and, for the securities consideredligktlg more pronounced for UK
securities and even more so for EA securitifserefore, the coinciding monetary policy
effect appears somewhat sensitive to the economic, @ltheugh this may be favourable to
policy makers attempting to stimulate recovery througho@rdinated monetary-easifg.
While some caution is needed when interpreting results baseéfioed samplesthese
checks do not undermine our main conclusions, which areusdtimher below following
discussion.

%2 The complete estimation results from these checkawvaitable from the authors upon request.

% Any remaining observations on coinciding monetary-edearys are excluded from estimatidtor N = 7 and
with there being two types of coinciding monetary-@sen level and rotation- the number of moment
conditions, 2N(N+1)/2 56, exceeds the number of parameters to estimate, 2N = 1

% \ery similar results are obtained using the full-factmdel.
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6. Discussion

From a policy perspective, there is some debate as tthevhime international responses of
central bankers represent an optimal solution. On teehand, we have observed a series of
coinciding and non-coinciding monetary announcements, hecentral bank responses
have closely followed one another. According to theggar-thy-neighbotrproposition,
exchange rate depreciations help first and foremostdbeoeny whose currency weakened
by making that country more internationally competitiVe that end, this paper identifies
significant non-coinciding international monetary spioeffects arising from conventional
monetary policyalthough according to our preferred methodology, thesgetaoy surprises
have less favourable and weaker yield curve implicationsa tt@nestic and coinciding
monetary spillovers. In effect, our results are morkne with the old-Keynesian version of
the Mundell-Fleming model, wherein the exchange rate chgplagt a significant role.
These findings do not contradict the empirical evidenesudsed by Taylor (2013) and
Blanchard et al. (2015), which shows that the internatignawth effect of a domestic
monetary-easing may only marginally offset the adverdectsf of the exchange rate
appreciation and capital inflows that arise from a nanyeeasing from abroad.

Others argue that the pattern of international resparsssrved during the global financial
crisis corresponds effectively to a joint monetarysggswith monetary cooperation having
broadly favourable international effects on financialrkets and growth For example,
Bernanke (2013) compares recent monetary policy shifts to vepgened during the Great
Depressionas countries moved off the gold standard and sequentially edgags-called
‘competitive devaluations however, he describes these as an appropriate move towards
monetary-easing.-According to Bernanke (op. cit.), theetits of monetary accommodation,
at least for the case of the G7 economies, are naoifisantly created by exchange rate
movements, but come primarily from the stimulation ofmestic aggregate demand. To an
extent, this paper finds supportive evidence for this propaositigth a favourable rotation
effect corresponding to ECB policy on non-coinciding ntaneevent daysalthough this is
not the case for the BoE. However, a closer forntadperation may be more effective.
Indeed, much more favourable are the financial market @adins of coinciding monetary
policy announcements, when the BoE and ECB are perceivethtiets to be cooperating
on these days, the UK and EA bond market effect of napyetoincidences is positive,
sizeable and significant.

The question remains as to whether or not greater monetargication among major
central banks such as the BoE, ECB and FED, would be h&ghose countries that are not
similarly aligned to the global financial cycl&hee are also concerns that coordinated
monetary-easing nyaover longer-horizons generate excessive inflation andotimeation of
asset price bubbles, in advanced and emerging econoseiesfér example, Borio, 2014,
Borio and Zabai, 2016). Moreover, the strength of cdingi monetary policy spillovers,
evidenced in this paper, does suggest a need to consider aaeebrfinancial market
implications and the international welfare consequermdegreater monetary coordination
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among major central bank# particular, there are growing calls from the inteiora
community to put in place appropriate safety mechanismstf@r countries that might be
adversely affected by the powerful monetary spillovers, (k& example, Ostry and Ghosh,
2016; Rajan, 2014, 2016).

7. Summary and conclusions

The coinciding nature of monetary policy responses dutiegtiirmoil reflects the severe
nature of events, which forces policy makers to act immegliaand thus simultaneously.
Additionally, or for both reasons at the same time, pofiakers expect to make a bigger
impact on the markets and boost confidence if they ara s®ebe cooperating. Yet,
considerable uncertainty remains as to whether and hosirthdtaneous responses of major
central banks would impact on the financial markets anch@i® expectations of a sustained
recovery. Against this backgroundur primary contribution is to investigate in a robust
manner whether international monetary policy surprissggron the same trading day have
been influential for government-bond markets. To do thes, utilise a unique dataset of
monetary coincidences corresponding to BoE and ECB mgnatdéicy announcements and
estimate a suite of multi-security factor models, wliaptures international spillover effects
on government-bond markets over the period 1999-2014. In dointpis paper establishes
whether coinciding monetary surprise effects differ frotiner monetary and non-monetary
surprise effects and whether the set of UK bond magaattions is unique or similar to EA
reactions.

Estimation of the full-factor model, which is preferred this context to the event-study
approach, indicates that coinciding monetary surprisesreatively influential for short-
maturity bonds and have a greater impact than other amynabhd non-monetary surprises.
Monetary policy announcements on coinciding monetaryiewklays generate additional
pass-through at the short-end of the yield curve via diont&ffect, which is strikingly
different from non-coinciding monetary-event days anatrasts with the expectations theory
of the term structure of interest rates. As such,averall UK and EA government-bond
market effects of monetary coincidences are similarlytipes sizeable and significanand
go above and beyond the non-coinciding effects.

In conclusion this papér findings suggest that the swift and cooperative responses of majo
central banks must have helped to reduce the severitiieofjlobal crisis and promote
expectations of a sustained recovery in the UK and FAure cooperation in the form of
coordinated monetary responses, which boost expectatiorsavery in major economies,
may therefore be an effective policy tool in the fademajor global shocks, leading to
‘enrich-thy-neighbour’ outcomes, at least for the countries involved. Greatmetary policy
coordination certainly appears favourable in this light, @aplg for countries similarly
exposed to the global financial cyclelowever, the strength of international monetary
spillovers does suggest a need to investigate the broadecifihamarket implications of
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monetary coordination and the global welfare consequemdgsh remain fruitful areas for
future research.
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Figure 1. UK bond yield responses to a one basis-point monetary surprise
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Table 1
Summary of theoretical moments
Coinciding Non-Coinciding Non-Monetary-Event
Monetary-Event Days Monetary-Event Days Days
Variance (D) + 67 +77 (@) +67 +y¢ 5+t
c .
ovariance (Dipq);o +5i §j q)lqcp? +5i 5j é‘l 5]
Source:Authors’ own construction.
Table 2
Summary of models
Parameters
Model Moments  Moment-Conditions  Estimated Identification Parameters Identified}
P
1 N(N+1) N(N+1)/2 N Partial @
. d p (Dq
2 5N(N+1)/2 2N(N+1) AN Partial d
P P
3 BN(N+1)2 5N(N+1)/2 6N Full D5, @%,5,y
Source:Authors’ own construction.
Table 3
Standard deviations of government-bond yield changes
Joint Money UK Money EA Money US Money NE F-test
Panel A: UK
1-year 6.06 4.90 4.64 4.62 4.19 1.47%*
3-year 5.45 5.25 5.60 6.03 4.21 1.79%**
7-year 4.97 5.27 4.85 6.53 4.32 1.64%**
10-year 5.34 5.30 5.12 6.89 4.56 1.62%**
20-year 4.63 4.73 4.32 6.10 4.02 1.59%**
30-year 441 4.69 4.30 5.73 3.94 1.52%**
Panel B: EA
1-year 5.47 3.39 4.63 4.57 3.44 1.84x*
3-year 5.57 4.62 5.56 6.31 4.18 1.82%*
7-year 5.14 4.90 4,73 6.54 4.29 1.63%**
10-year 4.73 5.17 5.09 6.44 4.21 1.68***
15-year 4.38 5.17 491 6.15 4.20 1.56%**
30-year 4.12 4.83 4.48 5.91 4.04 1.49%**
Observations 86 61 82 101 2,927

Source:Authors’ own computation based on data from DataStream.

Notes: The F-test statistic is based on the ratioaofamces, whereby under the null hypothesis
equality of variances the ratio takes a value of unitye Fistatistic is distributed with°& E* - 1 and
NE - 1 degrees of freedom.
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Table 4
GMM versus event-study estimation
Joint Event Normalised Event-Study Event-Study Endogeneity  Model
GMM GMM (OLS) (Huber) Bias Fit
(DGMM SEGMM (I)NGMM SENGMM (DOLS SEOLS (DHuber SE—|uber H-Test RZ
Panel A: UK
Short rate -5.18**  (0.31)  -1.00** (0.06)
1-year -2.94%*  (0.24)  -0.57** (0.05) -0.79*** (0.07) -0.84*** (0.05) 14.96** 0.57
3-year -3.01¥*  (0.24)  -0.58** (0.05) -0.69*** (0.07) -0.71***  (0.07) 4.68** 0.53
7-year -2.56**  (0.23)  -0.50*** (0.04)  -0.49%* (0.08) -0.53*** (0.07) 0.03 0.32
10-year -2.31¥*  (0.23)  -0.45%* (0.04)  -0.35"** (0.09) -0.47**  (0.08) 1.43 0.14
20-year -2.02#*  (0.22)  -0.39** (0.04) -0.34*** (0.08) -0.38*** (0.07) 0.51 0.19
30-year -2.007**  (0.22)  -0.39** (0.04) -0.30%** (0.08) -0.31***  (0.07) 2.00 0.15
Observations 3,013 3,013 86 86 Average R =0.32
Panel B: EA
Short rate 557+ (0.31)  -1.00%* (0.06)
1-year -3.33%**  (0.25)  -0.60*** (0.04) -1.00%** (0.07) -0.95*** (0.06) 64.08*** 0.72
3-year -2.80***  (0.24)  -0.50*** (0.04) -0.83*** (0.09) -1.10*** (0.08) 14.85%* 0.47
7-year -2.02#*  (0.22)  -0.36** (0.04)  -0.58*** (0.10) -0.79***  (0.09) 5.41** 0.28
10-year -2.10***  (0.22)  -0.38** (0.04) -0.48** < (0.10) -0.64**  (0.09) 1.57 0.23
15-year -2.08***  (0.22)  -0.37%* (0.04)  -0.39*** (0.09) -0.54**  (0.09) 0.04 0.16
30-year -1.49%*  (0.21)  -0.27** (0.04)  -0.30*** (0.09) -0.42**  (0.08) 0.18 0.09
Observations 3,013 3,013 86 86 Average R =0.33

Source:Authors’ own computation based on data from DataStream.

Notes: Estimates of ®’s and standard errors KS) with:GMM, NGMM, OLS and Huber superscripts correspond to GMN
normalised GMM (both under model DLS and Huber’s (1964) robust event-study estimation on coinciding monetary-event dz
respectively. Non-normalised GMM estimates correspmndecurity responses a one standard deviation monetargssuon
coinciding monetary-event days, whereas normalisedViGid event-study estimates correspond to responses lzasis-point
coinciding monetary surprise, measured through a changeeishtbrt rate. Values reported in column H-Test correspon
Hausmn’s (1978) test statistic, under the distribution F(m,’E 1) where m is the number of coefficients being tested (nfor

tests are applied to individual securities) arfdis€the number of coinciding monetary-event days on witieh event-study
estimation is based {E& 86). For this test the 10%, 5% and 1% critical values @& 3.95 and 6.94, respectively. Model fit
determined from the R-squared stati$®8) based on individual OLS estimations. ***, ** * indicasignificance at the 1%, 59
and 10% levels, respectively.
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Table 5
Responses to coinciding and non-coinciding monetary surprises

Joint Money UK Money EA Money US Money

oP SP° oY SEX OFA SEFA QYs SE’S
Panel A: UK
Shortrate  -5.18**  (0.31) -4.24%*  (0.26) -3.68**  (0.23) -1.73%* _(0.26)
1-year -2.94%*  (0.24) -2.92%*  (0.23) -2.36%*  (0.19) -3.71%* -~ (0.30)
3-year -3.01%*  (0.24) -2.36%*  (0.21) -2.19%*  (0.18) -4.57%*  (0.31)
7-year -2.56%*  (0.23) -2.99%*  (0.24) -2.18%*  (0.19) -4.81%* . (0.33)
10-year -2.31%*  (0.23) =253 (0.22) -2.01%*  (0.19) -2.97%*  (0.28)
20-year -2.02%*  (0.22) -2.34%*  (0.21) -2.08%*  (0.19)  -4.27**  (0.30)
30-year -2.00%*  (0.22) -2.75%*  (0.23) -1.83%*  (0.18)  -3.76***  (0.29)
Observations 3,257
Panel B: EA
Shortrate  -5.57%* (0.31) -0.90**  (0.18) -4.81%* | (0.27) -2.15%*  (0.28)
1-year -3.33%*  (0.25) -2.09%*  (0.17) -2.37%% . (0.22) -3.88%*  (0.31)
3-year -2.80%*  (0.24) -2.33%*  (0.18) -2.56%* (0.22) 4,407 (0.31)
7-year -2.02%*  (0.22) -2.74%*  (0.20) -2.61%* _ (0.22) 4,577 (0.32)
10-year -2.10%*  (0.22) -2.31%*  (0.18) -1.81%*  (0.21) -3.33%*  (0.30)
15-year -2.08%*  (0.22) -2.84%*  (0.20) -2.35%*  (0.21) -4.29%*  (0.31)
30-year -1.49%*  (0.21) -2.49%*  (0.18) -2.22%%  (0.21) 4,027+ (0.30)
Observations 3,257

Source:Authors’ own computation based on data from DataStream.

Notes:GMM estimates ofP’s and standard errors (SE’s) with p, UK, EA and US superscripts correspond
coinciding and norcanciding UK, EA and US monetary-event days, respectiv&ty, ** | * indicate
significance at the% , 5% and 10% levels, respectively.
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Table 6
Responses to monetary and non-monetary surprises
Monetary-Event Days Non-Monetary-Event Days

Joint Money UK Money EA Money US Money Common Idiosyncratic

o  SP o SEX = o> SE” 5 SE(d) y SE(y)
Panel A: UK
Short rate -5.18**  (0.31) -4.24*** (0.26) -3.68** (0.23) -1.73** (0.26) -3.24*** (0.26) -0.24** (0.01)
1-year -2.94%* (0.24) -2.92** (0.23) -2.36** (0.19) -3.71*** (0.30) -3.31*** (0.27) 0.00 (0.04)
3-year -3.01**  (0.24) -2.36*** (0.21) -2.19*** (0.18) -4.57** (0.31) -3.89*** " (0.28) -1.54** (0.08)
7-year -2.56%* (0.23) -2.99*** (0.24) -2.18** (0.19) -4.81*** (0.33) -3.98*** (0.29) 0.00 (0.05)
10-year -2.31¥*  (0.23) -2.53*** (0.22) -2.01*** (0.19) -2.97** (0.28) -2.77*** (0.26) 0.00 (0.04)
20-year -2.02%*  (0.22) -2.34*** (0.21) -2.08*** (0.19) -4.27** (0.30) -3:70%** (0.28) -0.97** (0.05)
30-year -2.00** (0.22) -2.75*** (0.23) -1.83** (0.18) -3.76** (0.29)/ -2.97*** (0.26) -2.60*** (0.13)
Observations 3,257
Panel B: EA
Short rate -5.57*** (0.31) -0.90*** (0.18) -4.81** (0.27) -2.15** _ (0.28) -2.56*** (0.24) -1.89** (0.09)
1-year -3.33%**  (0.25) -2.09*** (0.17) -2.37*** (0.22) -3.88** (0.31) -3.02*** (0.26) 0.00 (0.05)
3-year -2.80*** (0.24) -2.33*** (0.18) -2.56** (0.22) -4.40** (0.31) -3.43*** (0.26) -2.14** (0.11)
7-year -2.02%*  (0.22) -2.74*** (0.20) -2.61*** (0.22) -4.57*** (0.32) -4.07*** (0.28) 0.00 (0.04)
10-year -2.10***  (0.22) -2.31*** (0.18) -1.81*** (0.21) -3.33*** (0.30) -2.74*** (0.25) 0.00 (0.06)
15-year -2.08*** (0.22) -2.84** (0.20) -2.35*** (0.21) -4.29** (0.31) -3.80*** (0.27) -0.95** (0.05)
30-year -1.49%*  (0.21) -2.49*** (0.18) -2.22** (0.21) -4.02** (0.30) -3.14** (0.25) -2.54** (0.13)
Observations 3,257

Source:Authors’ own computation based on data sourced from DataStream.

Notes: GMM monetary estimates ®fs and standard errors (SE’s) with p, UK, EA and US superscripts correspond to coincidingnamnd
coinciding UK, EA and US monetary-event days, respectively. Nonetary estimates (8, y) correspond to common and idiosyncratic
surprises, respectively.
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Table 7
Monetary-surprise level and rotation effects
Endogeneity
Joint Money UK Money EA Money US Money Bias
o SP o SEX oF*  SEA Q%  SES H-Test
Panel A: UK
Level Effects
Short rate -6.07*** (0.39) -6.43** (0.42) -5.03*** (0.35) -2.76** (0.37)
1-year -457** (0.35) -5.01** (0.39) -4.22%* (0.33) -5.27** (0.42) 16.33%*
3-year -3.97** (0.33) -4.19* (0.37) -4.08** (0.32) -6.10"** (0.42) 9.26***
7-year -3.96%*  (0.34) -4.74** (0.38) -3.72%* (0.31) -6.10"** (0.43) 0.02
10-year -3.95%* (0.34) -4.58** (0.38) -3.76** (0.32) -4.56*** (0.39) 0.56
20-year -3.65"** (0.33) -3.91** (0.36) -3.72*** (0.32) -5.26*** (0.40) 0.07
30-year -3.68*** (0.33) -4.77*** (0.39) -3.44** (0.31) -5.05*** (0.41) 2.08
Rotation Effects
Short rate -6.69***  (0.38) 2.30*** (0.18) 2.35**  (0.18) 2.58*  (0.21)
1-year -3.15%*  (0.32) 0.70*** (0.15) 1.17**  (0.22) 0.68*** (0.19) 25.01%**
3-year -3.97** (0.32) -2.06™* (0.15) 2.53** 4(0.19) 0.95** (0.15) 2.88*
7-year -1.90"** (0.26) -2.84*** (0.19) 0.86***  (0.13) 1.58** (0.16) 6.16**
10-year 0.80*** (0.30) -0.77** (0.15) -1.07***. (0.21) -2.00** (0.22) 5.61**
20-year 2,93 (0.27) -1.87* (0.15) -3.26%* (0.21) -4.31** (0.25) 0.30
30-year 2.70%*  (0.27) -0.07 (0.12) -3.59*** (0.23) -4.13** (0.24) 0.04
Observations 2,985 2,991 2,981 2,986
Panel BEA
Level Effects
Short rate -3.777* (0.33) -2.63** (032) -5.76"* (0.37) -2.97** (0.35)
1-year -4.48** (0.33) -4.13*** (0.34) -3.89"** (0.34) -4.97** (0.39) 10.11%=
3-year -4.32* (0.32) -4.61** (0.34) -4.25** (0.34) -5.50"** (0.39) 27.23***
7-year -3.817** (0.31) -4.92***  (0.36) -4.41** (0.35) -5.41*** (0.39) 7.81%**
10-year -3.86* (0.31) - -4.14*** (0.34) -3.43*** (0.33) -4.26"* (0.37) 3.61*
15-year -3.92** (0.32) -4.88** (0.35) -4.01*** (0.33) -4.99** (0.38) 0.07
30-year -3.61** (0.31) -4.73*** (0.35) -3.99** (0.34) -4.81*** (0.38) 0.07
Rotation Effects
Short rate -10.54*** (0.53) 1.44** (0.15) -5.62*** (0.29) 1.00*** (0.24)
1-year -0.87** < (0.29) 0.98** (0.13) 0.18 (0.17) -1.157* (0.24) 4,96%**
3-year 040 (0.29) -0.44** (0.13) 0.08 (0.18) -1.76"* (0.19) 4,30
7-year -0.67** (0.29) -0.75** (0.12) 1.03*** (0.18) -4.45"* (0.28) 2.29
10-year 0.37 (0.29) 0.44**=  (0.10) 0.24 (017) -2.717* (0.28) 3.17*
15-year 0.29 (0.29) -1.83** (0.14) 1.24** (0.18) -5.34** (0.33) 7.18***
30-year 0.85*** (0.29) -0.84** (0.11) 1.27*** (0.18) -4.85"* (0.29) 9.21%*
Observations 2,991 2,990 2,990 2,991

Source:Authors’ own computation based on data sourced from DataStream.
Notes: GMM estimatesf ®@’s and standard errors (SE’s) with p, UK, EA and US superscripts correspond to coincidimgj
non-coinciding UK,EA and US monetary-event days, respectively. Estimasdased on an extension of model 1, wh
level and rotation effects are identified from two semarabnetary surprises arising on coinciding monetaeyre days.
Values reported in column Hest correspond to Hausman’s (1978) test statistic, under the distribution F(m, EP - 1) where m
is the number of coefficients being tested (m = 1 &sts are applied to individual securities) arfdisEthe number of
coinciding monetary-event days on which the event-ststiynation is based & 58 for the UK and E= 64 for the EA,
respectively). For this test the 10%, 5% and 1% critidalegafor the UK estimations are 2.80, 4.01 and 7.1@entiwvely; for
the EA estimations, the corresponding critical vakres2.79, 3.99 and 7.06, respectively .. *** ** * indicaignificance at
the 1%, 5% and 10% levels, respectively. ***, ** * indicaigrsficance at the 1%, 5% and 10% levels, respectively.
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Table 8
Model-implied versus actual sample moments
Models 1 and 2 Model 2 Model 3

Joint UK EA us Joint UK EA US Non-
Money  Money Money Money Money Money Money Money Money

Panel A: UK
Short rate 57.26 46.75 32.84 24.27 79.45 7482 7211 64.74 @ 40.37
1-year 47.07 46.75 32.84 74.44 82.11 87.23 7489 64.74 57.82
3-year 39.83 30.98 22.33 77.90 82,29 79.93 71.87 4252 64.31
7-year 30.79 36.15 21.46 72.83 82,29 88.84 7489 67.17 55.77
10-year 45.37 41.08 28.10 81.68 75.79 7482 73.65  46.38 68.56
20-year 31.26 33.46 25.85 82.26 76.88 89.14 7571 33.75 69.44
30-year 29.51 40.23 21.73 69.92 76.92 89.14 | 7571 61.57 59.27
Average 40.16 39.34 26.45 69.04 79.39 83.42 7412 54.41 59.36

Panel B: EA
Short rate 60.32 8.34 50.63 33.30 83.23 4221 73.12 64.34 32.56
1-year 48.50 23.97 33.76 71.69 72.73 68.82 77.87 71.39 46.97
3-year 36.92 28.72 3190 67.46 82.05 60.16 70.86 40.44 62.98
7-year 25.55 32.80 32.11 78.84 84.00 72.15 77.01 46.56 57.96
10-year 45.59 42.00 34.09 77.20 76.46 7269 77.87 4189 66.69
15-year 27.98 42.00 32.11 91.42 89.93 78.52 83.18 17.16 80.04
30-year 22.83 33.30 31.65 77.20 67.80 83.05 73.07 40.44 60.48
Average 38.24 30.16 35.18 71.02 79.46 68.23 76.14 46.03 58.24

Source:Authors’ own computation based on data sourced from DataStream.

Notes: Median percentage differences are computed using maplédd moments for models 1, 2 and 3 and
sample moments on joint, UK, EA and US monetary ang-monetary-event days. The average percen
difference across individual securities is also reportete table.
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Highlights

-We estimate international monetary surprise effentgovernment-bond markets
-We determine the relative importance of monetary amdmonetary surprises
-Financial market effects of monetary cooperation egddbat of conventional policy

-Our findings provide some support tbe ‘enrich-thy-neighbour’ hypothesis



