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Abstract

We decompose unexpected movements in the stock market returns
of 40 countries into different news components to assess why expan-
sionary US monetary policy surprises are good news for stock markets.
Our results suggest that prior to the zero lower bound (ZLB) period,
federal funds rate surprises affect foreign stock markets mainly be-
cause such surprises are associated with news about future real interest
rates. The effects of forward guidance surprises are negligible. At the
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ZLB, large-scale asset purchases (LSAP) reflect more than commit-
ment to forward guidance. LSAP surprises constitute cash-flow news,
while unanticipated forward guidance primarily reflects real interest
rate news.

JEL: E44, E52, F36, G15
KEYWORDS: international spillovers, news, monetary policy, stock

returns, vector autoregression

1 Introduction

Expansionary US monetary policy surprises tend to be good news for stock
markets worldwide (Ammer et al., 2010; Brusa et al., 2019; Ehrmann and
Fratzscher, 2009; Jiang et al., 2019; Miranda-Aggripino and Rey, 2018; Thor-
becke, 1997; Wongswan, 2009). While this evidence is persuasive, the un-
derlying reasons for foreign stock markets’ responses to US monetary policy
surprises remain elusive.

In a textbook world, monetary policymakers set the short-term inter-
est rate, influence expectations about future short-term interest rates and
thus affect asset prices. However, there is growing evidence, based on high-
frequency data, that non-monetary information, e.g., the central bank’s growth
outlook or risk assessments, is an important part of central bank communica-
tion to which financial markets respond (Campbell et al., 2012; Campbell et
al., 2017; Cieslak and Schrimpf, 2019; Jarocinski and Karadi, 2019; Kroencke
et al., 2019; Nakamura and Steinsson, 2018; Miranda-Aggripino and Ricco,
2019).! Indeed, Bernanke and Kuttner (2005) show that federal funds rate
surprises affect US stock markets to a large extent through their impact on
expectations of future excess returns.

This background raises the question of the channels through which US

'Madeira and Madeira (2019) show in a high-frequency event study that even the
degree of consent among members of the Fed’s Federal Open Market Committee affects
stock prices.



monetary policy surprises influence foreign stock markets. Do foreign stock
markets respond to US monetary policy surprises because US monetary pol-
icy affects expectations of real interest rates? Do they respond because the
Fed influences expectations about future cash flows or about future risk pre-
mia? Do unconventional monetary policy measures, e.g., large-scale asset
purchases (LSAP), affect stock markets through the same channels as con-
ventional measures, such as changes in the federal funds rate?

To shed light on these issues, we build on Bernanke and Kuttner (2005)
and extend their analysis by assessing whether US monetary policy surprises
occurring in the period from 1991 to 2015 are associated with unexpected
stock return movements in 40 developed and emerging economies.?> Moreover,
we combine the vector autoregressive model (VAR) of Bernanke and Kuttner
(2005) with the decomposition of unexpected variation in excess returns on
US dollar (USD)-denominated stock indices performed by Ammer and Mei
(1996). In addition to components reflecting cash-flow news, real interest
rate news and news about future excess returns, this decomposition gives us
a return component related to real exchange rate news. Hence, we are able to
directly evaluate whether the different types of US monetary policy surprises
affect expectations about foreign countries’ real exchange rates against the
USD. Finally, since our sample period covers the zero lower bound (ZLB)
period for the fed funds rate, we also take forward guidance and LSAP sur-
prises into account. This allows us to assess whether we observe differences
in the impact on foreign stock markets among the three different types of US
monetary policy surprises. We employ the proxies of fed funds rate, forward

guidance and LSAP surprises proposed by Swanson (2018) in our empirical

2We use the MSCI classification of developed and emerging markets as of December
2018 for this distinction and use MSCI standard stock market indices in our empirical
analysis. Note that inclusion of a firm’s stock in the MSCI indices requires the stock to
fulfil certain quality criteria and to offer the opportunity for both domestic and foreign
investors to invest in it. Therefore, using the MSCI indices allows us to directly compare
evidence for developed markets with that for emerging markets.



analysis.?

Distinguishing between the different components of unexpected foreign
stock market returns reveals that fed funds rate surprises statistically signifi-
cantly affect real interest rate news prior to the ZLB period. This is the main
channel through which US monetary policy surprises influenced all foreign
stock markets from 1991 to 2008. Economically, however, cash-flow and ex-
cess return news are by far more important than real interest rate news, but
the link between cash-flow and excess return news and US monetary policy
surprises is less significant in statistical terms. Forward guidance surprises
are only associated with unexpected movements in some of the foreign stock
market returns under study. In addition, there is no clear evidence of a par-
ticular channel through which forward guidance transmits to foreign stock
markets.

In the ZLB period from 2009 to 2015, forward guidance primarily affected
foreign stock markets through real interest rate news. We find an associa-
tion between forward guidance surprises and cash-flow and expected return
news for some of the countries under study as well, but the overall statis-
tical significance for these news components is weaker than for real interest
rate news. The signs of the responses also vary across countries. Further-
more, our findings suggest that LSAP surprises have an impact on foreign
stock markets that goes beyond commitment to forward guidance (Swanson,
2018). LSAP surprises mainly affect foreign stock markets through revisions
in expectations about the future stream of dividends (cash-flow news), which
are related to the long-term growth prospects of an economy (Ammer and
Mei, 1996; Campbell, 1991; Campbell and Vuolteenaho, 2004; Lucas, 1978).
LSAP surprises have no impact on real interest rate news.

Moreover, US monetary policy surprises are only weakly associated with

revisions in expectations about future real exchange rates. We find that

3We are grateful to Eric Swanson for sharing the monetary policy surprise series with
us.



LSAP surprises affect stock market returns of emerging markets through
real exchange rate news. However, real exchange rate news only explains a
small proportion of the unexpected variation in stock market returns. Thus,
our findings are in line with the recent event study evidence by Brusa et al.
(2019) and suggest that the impact of US monetary policy surprises on foreign
stock markets through real exchange rate news is very small. However, this
does not mean that the overall exchange rate effects of US monetary policy
surprises are negligible. Our results are focused on unexpected movements
in stock market returns and not on macroeconomic aggregates.

Overall, our empirical assessments highlight that the link between mon-
etary policy surprises in the US and unexpected stock return movements
abroad is significant for developed and emerging markets and for economies
with fixed or floating exchange rate systems. The channels, i.e., return
news components related to monetary policy surprises, differ between the
period before the ZLLB and the ZLB period but are similar for both emerging
and developed markets. Our analysis, however, provides only little evidence
in favour of the recently proposed information effect of Fed communication
(Nakamura and Steinsson, 2018). According to the information effect, Fed
communication of tightening (loosening) monetary policy constitutes good
(bad) news about the economic outlook. We do not find compelling evi-
dence of this effect in our analysis. While the direction of the link between
forward guidance surprises and unexpected stock market movements is not
clear for some of the countries in our sample, expansionary fed funds rate or
LSAP surprises constitute good news for foreign stock markets in the vast
majority of cases. Bauer and Swanson (2020) argue that such stock market
reactions are inconsistent with an information effect of the Fed’s monetary
policy communication.

It is beyond the scope of this paper to pinpoint the exact economic and
theoretical mechanism underlying our empirical findings. However, we view

our results as consistent with an explanation based on the existence of a



global financial cycle. The global financial cycle, i.e., common movements in
risky asset prices, cross-border borrowing and lending, and macroeconomic
aggregates, appears to be affected by changes in monetary policy in the
US, the dominant country in the international financial system (Rey, 2016;
Miranda-Aggripino and Rey, 2018). Jiang et al. (2019) rationalize the obser-
vation of a global financial cycle with a model in which US monetary policy
affects the supply of safe USD-denominated assets. These assets play a cen-
tral role as collateral for banks worldwide and thus open the door for US
monetary policy to influence the risk-bearing capacity of banks across the
globe and thus their pricing of risk as reflected in stock prices and returns.
The remainder of the paper is organized as follows. Section 2 highlights
the main contributions of our paper in the context of the related literature.
Section 3 provides the background for the decomposition of unexpected stock
market returns into different news components. Section 4 introduces the
empirical framework to obtain the effects of monetary policy surprises on the
news components. Details on the data are outlined in section 5. Section 6
presents the main empirical results, and section 7 concludes. The appendix

at the end of the paper provides further details.

2 Main contributions and related literature

The empirical analyses of our paper rely on the VAR models of Campbell
(1991) and Ammer and Mei (1996) to decompose unexpected movements in
asset returns into components reflecting revisions in expectations about cash
flows, expected returns, real interest rates and the real exchange rate. Distin-
guishing between different news components is important because cash-flow
news reflects a revision in expectations about the entire stream of dividends
and is thus related to the long-term growth prospects of an economy (Lu-
cas, 1978). Cash-flow news hence has a persistent impact on asset returns.

Expected return news has a temporary impact because a capital loss due to



adverse expected return news today will be compensated by the expectation
of higher returns in the future (Campbell and Vuolteenaho, 2004).

To link the different return news components to monetary policy sur-
prises, we employ a VAR with exogenous variables that is similar to the
empirical framework of Bernanke and Kuttner (2005). However, we do not
focus on the US but analyse a sample of 40 developed and emerging markets.
Furthermore, we evaluate the responses of different stock return news com-
ponents to three different types of monetary policy surprises (fed funds rate,
forward guidance, and LSAP) because our sample includes the ZLB period
during which the Fed resorted to unconventional measures. We thus com-
plement Rogers et al. (2018), who use a VAR framework with exogenously
approximated monetary policy surprises related to the different facets of the
Fed’s monetary policy to study the impact of US monetary policy surprises on
bond premia and forward exchange rate premia (relative to USD) in the euro
area, Japan and the UK. We focus on stock markets and employ a similar,
but slightly different, VAR framework that allows for a detailed distinction
between different international transmission channels of US monetary policy,
and our sample includes more countries.

Moreover, Paul (2019) uses monetary policy surprises as exogenous vari-
ables in a VAR system that includes macroeconomic aggregates as well as US
stock and house prices. He shows that fed funds rate surprises are directly in-
terpretable as monetary policy shocks while other monetary policy surprises,
e.g., forward guidance, cannot be taken as a direct proxy of monetary policy
shocks. This is why, for example, Gertler and Karadi (2015) use monetary
policy surprises as an external instrument to identify monetary policy shocks.
In this context, it is important to note that we do not attempt to look at
monetary policy shocks. We focus on surprises that are, by construction,
orthogonal to each other, such that we can assess differences in the responses
of the stock return news components to the different surprises. Furthermore,

we do not look explicitly at macroeconomic aggregates in our VAR setting,



but we note that the different stock market return news components are in-
terpretable in a macroeconomic way. For example, Ammer and Mei (1996)
analyse the cross-country correlations of cash-flow and expected return news
between the US and the UK to evaluate the degree of real and financial in-
tegration between the two countries. They argue that cash-flow news can
be interpreted as news about the real economy, i.e., economic growth, while
news about future returns reflects news about the price of risk.

In addition, our paper complements event studies of the effects of US
monetary policy on foreign economies’ bond and stock markets as well as
the responses of foreign exchange rates to US monetary policy surprises
(Albagli et al., 2019; Ammer et al., 2010; Ehrmann and Fratzscher, 2009;
Hausman and Wongswan, 2011; Swanson, 2019; Wongswan, 2009). Unlike
these studies, our monthly VAR estimations allow us to distinguish the ef-
fects of monetary policy surprises on different components of asset returns.
These components reflect revisions in expectations and are thus not directly
comparable to simple changes in stock prices. However, our stock return
decompositions have to include short-term real interest rates and real ex-
change rates directly into the VAR system. Therefore, we need information
about consumer price indices. The highest frequency at which these data are
available is monthly.

Moreover, our assessment of the link between the three different types
of US monetary policy surprises and the four news components of emerg-
ing economies’ stock market returns gives us a better understanding of the
channels through which monetary policy surprises in the US affect emerg-
ing markets. This assessment complements studies that assess the impact of
US monetary policy on emerging markets’ macroeconomic aggregates (e.g.,
Vicondoa, 2019) and financial markets (e.g., Akinci, 2013; Fratzscher et al.,
2018), and it corroborates that monetary policy surprises in the US have
important real economic implications for emerging markets.

Finally, our paper contributes to and is consistent with the growing lit-



erature on the emergence of a global financial cycle and its importance for
the valuation of assets. Miranda-Aggripino and Rey (2018) show that one
global risk factor accounts for non-negligible amounts of the variation in a
broad set of risky asset prices around the world. This global factor in asset
prices responds to US monetary policy changes. Jiang et al. (2019) provide
a theoretical mechanism for this empirical finding. The mechanism is based
on the notion that there is special demand for USD-denominated safe assets
from financial intermediaries worldwide (e.g., McCauley and McGuire, 2009).
US monetary policy, e.g., LSAP, affects the supply of these safe assets, such
that the risk-bearing capacity and hence the risk appetite of financial inter-
mediaries are affected. Our results of a statistically significant link between
US monetary policy surprises and unexpected variation in the stock market
returns of both developed and emerging countries are consistent with this

economic mechanism.

3 Economic background: decomposing unex-

pected variation in stock market returns

Our empirical assessments of the effects of US monetary policy surprises on
foreign stock markets are based on a decomposition of unexpected variation
in stock market returns into different components. This decomposition relies
on a dynamic accounting identity that relates asset returns to expected cash
flows and discount rates (Campbell and Shiller, 1988; Campbell, 1991). This
accounting identity is based on the two-period version of the present value

model that links current stock prices to dividends and returns, i.e.,
|ty = Lt D (1)

F

with r, denoting the net return on the stock, P, the stock price excluding

dividends, and D, dividends. Equation (1) implies that if stock prices and



dividends are non-stationary, then returns should be stationary. However,
stock returns vary at business-cycle frequencies, as risk aversion varies over
the business cycle. To allow for time variation in returns, Campbell and
Shiller (1988) propose a log-linear approximation of equation (1) around the

mean dividend-price ratio. This approximation yields

T R k4 ppr + (1 —p)dir — o (2)

in which lower-case letters denote logarithms of the variables. The letter
k summarizes the constant terms that result from the Taylor expansion, and
p =1/(1+exp(d—p)) is a weight that follows from the log-linearization. This
weight depends on the long-run mean of the log dividend-price ratio, d—p,
around which equation (1) is linearized. Rearranging equation (2) for the
stock price, p; &= k + ppiy1 + (1 — p)dir1 — 741 and expanding to the infinite
horizon gives a representation of unexpected variation in stock returns. This
expansion imposes the condition that discounted stock prices cannot grow
forever, jlggo Ppis; = 0.

Taking expectations on both sides of the equation gives

k =
pe= 7o B 30 P P — T 3)
=0

with £ being the expectation operator conditional on information at time
t. Substituting equation (3) into equation (2), Campbell (1991) highlights
that unexpected changes in stock returns reflect either news (revisions in

expectations) of dividend growth or future discount rates, i.e.,

ripn— B = (B — E) ) p/Adayy — (Bia — E) Y priyy (4)
=0

J=0

To study excess returns, i.e., stock returns in excess of a short-term debt



rate, equation (4) can be rewritten as

rag— Bty = (B —Ey) {Z NEED YIRS Pim“t+1+j}

=0 §=0 j=1
(5)

Here, we decompose the discount rate, r, into the short-term real interest
rates, rr, and a risk premium term, rz.

For notational convenience, equation (5) can be rewritten as

s = MLy — i — M (6)
with n/,, = ray — Eyraggq being the unexpected stock market excess return,
77t+1 (Eryr—Ey) 32520 p' Adyy1yj, being the news of future cash flows (divi-
dends), i}, = (B —Ey) Y072, prrii1y; , being the news of the real interest
rate, and finally 0¥, = (Eyy1 — Ei) 372, p/roi1q; being the news of future
excess returns, which can be interpreted as a proxy of expected risk premia.
Following from this accounting identity, a positive surprise movement in the
excess stock market return is associated with positive dividend news, lower
than expected real interest rates, lower than expected future excess returns
or an arbitrary combination of the three.

Equation (5) also holds for foreign stock returns and can be written as

rag—Erag, = (EBya—Ey) {ZP Adyyy g — ZWTZLHJ- - ijrx:+1+j}
=0 j=1
(7)

with asterisk superscripts denoting a foreign variable. Following Ammer and
Mei (1996), we focus on the foreign stock return denominated in USD in
excess of the US short-term interest rate, frx.

The innovation in foreign excess stock returns can be expressed as

10
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fT‘I',H_l — EthZL'H_l Et—i—l — Et [Z Ad:—l—l—w Z(p*)j’r‘rt+1+j
- 2 (8)
- (p*)qut+1+j - Z(p*)]TI:+1+j}
j=0 J=1

Here, q represents the real exchange rate, which is denominated in foreign
currency as a unit of domestic currency (USD). Again for the purpose of

notational convenience, equation (8) can be rewritten as

ft+1 - t—i—l t+1 ft+1 t—l—l (9)

in which ftﬂl = fray — By frr, ., denotes the unexpected foreign stock mar-
ket excess return denominated in US dollars, f</ L= (Bea—E) Y20 (0" Ady
is the news of future foreign cash flows (dividends), f/T, = (Er1—E;) 32520 (p*) 114
represents the news about the US real interest rate, !y = (Er1—Er) D72, (p VAG 4
gives the news about the exchange rate and finally f{), = (Ea—E) D02 () a4
denotes the news about future foreign excess returns.

The effect of ¢/, f™ and f™ on unexpected excess returns can be inter-
preted analogously to their corresponding news term in equation (6). The
intuition behind the negative sign on exchange rate news f? is that, ceteris
paribus, news about a future USD appreciation must have an adverse impact

on the returns of foreign assets denominated in USD.

4 Empirical framework

4.1 The VAR

Estimates of all news terms defined in section 3 can be computed using a VAR
that includes the excess return on a stock market and variables that predict

returns. In the literature, this has been done by a VAR specification as in

11



equation (10). For notational flexibility, this process is stated in first order.
This notation also represents a higher-order process written as a first-order

VAR in companion form

Zip1 = Dz + €4 (10)

Here, z;,1 is a vector of the endogenous variables, I' denotes the companion
matrix and € is an i.i.d. error vector. As we are interested in the effect
of monetary policy surprises, abbreviated with AM}*, on the different news

terms, we include the surprise series as exogenous variables in the VAR
Zt+1 — FZt + ¢AM;L+1 + l:[]t—i—l; (11)

where ¢ captures the response of the endogenous variables in the VAR to
the contemporaneous monetary policy surprises and W; ., is the new error
term. This error term is, by construction, orthogonal to our monetary policy
surprise series AM". This splits our baseline error term ¢,,1 in equation
(10) into innovations in monetary policy and innovations in all other factors
unrelated to monetary policy.

The estimated regression model has the form

p—1
A(L)Yr+1 = Yes1 — ZAlHyt—l — QAM = Wiy (12)
1=0
where A(L) is a polynomial of order p and i1 = (Y1441, Y2415 - - - s Yk—14+15 Y t+1)

is a column vector with K endogenous variables in the VAR. Thus, the com-

panion matrix is of the form

Ap Ay Ap 1 A
I 0 0 0

r=|o 1 0 0
0 0 I 0

12



with 7, the identity matrix, and A; both being matrices of dimensions (K x
K), where i € {1,2,...,p— 1,p}. In this case, the left-hand-side vector in
equation (10) 1S 2zt41 = [Ye1, Yty - - - Yer1-py Yi—p) - As the VAR in equation

(11) is also presented in companion form, it can be rewritten as:

Yt+1 At Ay - Ap A Yt
Yt r o .- 0 0 Yt—1
o 1 0o 0
Yt+1—p . . . : Yt—p
Yt—p o 0o .- I 0 Yt—p—1
® 0 Pet1
0 0 - A 0
0
+ o 0 - 0 . + 0 )
) 0
0 O 0 0

where @ is a (K X s)-matrix of the monetary surprise coefficients, with s being the

number of the surprise series and ¢ being the corresponding matrix in companion

® 0 -~ 0 0
o o0 --- 0 O
form with dimensions ((K * p) x (K *s)) such that p= [0 0 -+ 0 0
6 0 -~ 00
The vector of monetary policy surprises AM ; = [Am},;,0,0,...,0]" has di-
mensions ((3%p)x 1), and the error vector ¥y 1 = [¢141,0,0,...,0] has dimensions
(K *p) x1).

In the subsequence, we report the results from estimating equation (11) for each
of the two sample periods: from 1991 to 2008 (the pre-ZLB period) and from 2009
to 2015 (the ZLB period). Alternatively, one could apply a two-step procedure.
Bernanke and Kuttner (2005) argue that vector AM;! , represents a prediction
error from a rational forecast at time ¢ and should therefore be orthogonal to
the endogenous variables z;. Thus, one can obtain consistent estimates of both I’
and ¢ from a two-step estimation. The first step is to run the baseline VAR in
equation (10) without the exogenous monetary policy surprises to estimate I and

to extract €;41. To obtain an estimate of ¢, one has to regress the VAR’s one-
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month-ahead forecast error €;41 in a second step on the monetary policy surprises
AM{ . Applying the two-step procedure leads to qualitatively similar results as

our preferred direct, one-stage estimation of equation (11).

4.2 The news

To estimate the domestic (US) news terms nT n ' and n"®, we stack four endoge-
nous variables into the VAR. The first variable in the VAR is the US excess return
rxiy1, the second variable is the US real interest rate rr;y1, the third variable is
the US yield spread ys;+1 and finally the fourth variable is the dividend-price ratio
d¢4+1.* In addition, we include three different exogenous monetary policy surprise se-
ries AM | = [Adf 1, Agi 1, Alf' 1] . These series are based on the high-frequency
identification proposed by Swanson (2018), with Aid}* representing unanticipated
changes in the fed funds rate, Agj' representing unanticipated changes in forward
guidance and Al" representing unanticipated changes in large-scale asset purchases.
> With 41 = (PAM | + W4 y1) and using I' and ¢, one can then calculate the

different domestic news terms as follows

My = Mére (13)

Mi1 = Al (I = pI) e (14)
My = (I — pl) e (15)
Wity = M+ (16)

where p is a discount factor. In addition, we define A; = [1,0,0,0]" to pick rz and
A2 in an analogous fashion.

Based on the approach proposed by Ammer and Mei (1996), we stack seven
endogenous variables into the VAR for foreign stock market returns to estimate for-

eign news terms f7,f°f 7 f™ and f9. In addition to the four variables used to es-

4The data section presents the exact definitions of the variables.

® Appendix A briefly describes the high-frequency identification strategy and section 5
describes how we convert the high-frequency surprises on event days into a monthly time
series for the empirical analysis.
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timate domestic news terms, we include the foreign stock market excess retun ray,
, the change in the log real exchange rate Ag; 1 and the foreign dividend-price ratio
67,1. The variables are ordered such that z; = [r@sy1, 727 1, 7741, Agiy1, 051, YSt1, 041
Again using I' and ¢, one can then calculate the different foreign news terms as

follows

fli =M (17)

frt = Agp™T(I — p'T) epp (18)
i =85 = p'T) e (19)
floy =M1 —p")(I = p'T) Leri (20)
Felo = FEa + T+ T+ (21)

Here, we define Ay = [0,1,0,0,0,0,0]" to pick rz* and define Ag and A4 in an
analogous fashion.

We need rxy, ,rri11 and Agiq1 to estimate the different news components.
All of the other variables should be predictors of foreign stock market returns.
The choice of variables in our VAR system for all of the foreign (non-US) stock
markets reflects our aim of basing the empirical results for developed and emerging
markets on similar VAR systems to make the results comparable. That is why, for
example, we do not include foreign markets’ yield spreads into the system, because
data on government bond yields for a sufficiently long time span are not available
for most of the emerging markets in our sample. In addition, based on the advice
of Engsted et al. (2012), we include foreign stock markets’ dividend-price ratios
in the VAR systems to address criticism related to the practice of obtaining cash-
flow news indirectly from the VAR, which possibly overstates its importance (Chen
and Zhao, 2009). Engsted et al. (2012) show that by including the dividend-price
ratio (and thus the stock price) into the VAR system, it does not matter whether
cash-flow news or discount rate news is obtained directly from the VAR estimates
because the dividend-price ratio incorporates information about the stock price
level. The stock price level has to be part of the VAR system because the return

decomposition only holds conditional on the stock price itself being a part of the
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information set. Moreover, we include not only the US stock market return but also
the US yield spread and the US dividend-price ratio in the VAR system because
Rapach et al. (2013) show that US stock market returns predict foreign stock
market returns both in sample and out of sample, whereas foreign stock markets
do not lead the US stock market. More generally, their results suggest that US
financial market variables observed today are informative about future foreign stock

market returns.

4.3 The effect of monetary policy surprises

To assess what news components (revisions in expectations) account for the reac-
tion of foreign stock market excess returns to the US monetary policy surprises,
we exploit that the error €41 from our baseline VAR in equation (10) can be de-
composed into innovations in monetary policy AM;’ ; and innovations related to
all possible factors other than monetary policy. This allows us to rewrite equations

(17)-(21), which define how we calculate the different news terms, as follows

Fhy = Ay(@AMY | + Uyyy) (22)

FI8 = Mop T(I — p*T) " HPAMP L, + Uyiy) (23)
fii1 = A;,([ — P*F)71(¢AM&1 + Wit) (24)
fl = A1 = p) I — pT) HOAME | + Vei1) (25)
Fl = fE T (26)

The effect of US monetary policy surprises on the foreign excess stock market

return (e.g., total news f, ;) becomes
Ay AM} . (27)

The sources that account for this stock market reaction are the effects of US
monetary policy surprises on the news terms that reflect revisions about the dis-
counted sums of expected future excess returns, real interest rates, real exchange

rate changes, and cash flows. The response of excess return news to US monetary
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policy surprises is
Aop™T(T = p'T) ' AM, (28)

the response of real interest rate news is
Ay(I = pT) T SAM, (29)
the response of real exchange rate news is
Ay(1 = p*) (I = p'T) T pAM (30)
and finally, the response of cash-flow news is
[Ag 4+ Aop (T = pT) 4+ Ag(T = p'T) "+ Ay(1 = p*) (T = p'T) " pAM, 1. (31)

To make inferences about the statistical significance of the responses of foreign
stock markets’ news components to US monetary policy surprises, we take into
account that the news terms are estimated variables and depend on the VAR

parameters. The details are presented in section 6.

5 Data

Our empirical assessments are based on data measured at monthly frequency.® The
sample period is restricted by the availability of the US monetary policy surprise
series. These series start in July 1991 and end in October 2015. The surprises are
identified through a high-frequency analysis of various US financial market prices
in a narrow time window (30 minutes) around FOMC announcements (Giirkaynak
et al., 2005; Swanson, 2018). These surprises are measured on the day of the
FOMC announcement, and they are, by construction, orthogonal to each other. To

perform the VAR-based decompositions, we have to convert these event-day data

In principle, one could run the VARs at daily frequency. However, to perform our
preferred decomposition of unexpected stock market returns, one has to directly include
real interest rates and real exchange rates into the VAR system. One needs consumer
price indices (CPI) to compute these variables. The highest frequency at which CPI data
are available is monthly.
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into periodic time series data at the monthly frequency. To do so, we follow Romer
and Romer (2004) and Gertler and Karadi (2015) and first calculate the cumulative
daily surprise series. In a second step, we take monthly averages of these series. The
first differences (month by month) of these series are our measures of US monetary
policy surprises converted to the monthly frequency. A negative value of a surprise
series reflects surprisingly looser monetary policy in that particular dimension of
the monetary policy stance. Monetary policy is then more expansionary than
expected. The surprise series are separately estimated for the period from 1991
to 2008, distinguishing between surprises related to the level of the fed funds rate
and those related to forward guidance for the fed funds rate’s future path, and
the period from 2009 to 2015, distinguishing between surprises related to forward
guidance and those related to the LSAP. We present the results for these surprise
series in the subsequence. Alternatively, one could identify the three surprise series
over the full sample period (Swanson, 2018). The qualitative results do not depend
on this choice. Figure (1) presents the time series of the monthly surprises series,
which all have a mean of 0 and standard deviation of 1. According to Swanson
(2018), a one-standard-deviation change in the fed funds rate surprise factor can
be thought of as an 8.8-basis-point surprise change in the Fed funds rate, a one-
standard-deviation change in the forward guidance surprise factor corresponds to a
6-basis-point change in the Eurodollar futures rate, and a one-standard-deviation
change in the LSAP surprise factor roughly corresponds to a 225 billion USD

surprise LSAP announcement.”
[Figure 1 about here|

We use end-of-month values of USD-denominated MSCI stock market indices to
compute log returns on the 40 developed and emerging economies’ stock markets
in our sample. Using end-of-month values helps to ensure that the (monthly)
monetary policy surprises occur before the monthly stock return reaction. We use
the MSCI classification to distinguish between developed and emerging markets.
Furthermore, inclusion in MSCI market indices requires the stock to fulfil certain

quality criteria and the opportunity for both domestic and foreign investors to

"For more details see appendix A.
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invest in it. Therefore, using the MSCI indices allows us to directly compare
evidence for developed markets with evidence for emerging markets. Table (1)
provides an overview of the economies under study and the start and end dates of
the stock market return data.

The MSCI indices are also used to compute log dividend-price ratios. We
compile the log dividend-price ratio as the log of the sum of monthly dividends
over the past year minus the log of this month’s MSCI price index. Dividend series
are obtained from the difference between the returns on the MSCI gross (i.e., total
return) index and the returns on the MSCI price index. The MSCI indices are
available on the MSCI website.

Excess returns are obtained as the difference between the log stock market re-
turn and the one-month US treasury bill rate. The US yield spread is defined as
yield on ten-year US government bonds minus the one-month treasury bill rate. US
real interest rates are calculated as the one-month treasury bill rate in ¢ minus real-
ized consumer price inflation in month ¢. Real USD exchange rates are constructed
from nominal, bilateral USD exchange rates measured at the end of the month and
monthly consumer price indices. The source for the exchange rate, interest rate

and consumer prices series is the IMF’s International Financial Statistics.

[Table (1) about here|

6 Empirical results

This section presents our main results. We start with a brief description of the
outcome of the country-level VAR estimations. Then, we provide our estimates of
the responses of the different news components of the US and foreign stock markets

to US monetary policy surprises.

6.1 Brief overview of VAR estimation results

The VAR estimates for the US show that past values of the yield spread and the

dividend-price ratio forecast US stock market excess returns one month ahead.
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The sources of return predictability for the foreign stock markets® vary widely.
However, US short-term real interest rates and the country’s own dividend-price
ratio are the variables that most often exhibit forecasting power for foreign stock
market returns. The country-specific VAR estimates are not reported to conserve
space, but they are readily available upon request.

Table (2) displays the adjusted R? statistics from the return forecasting equa-
tion of the country-specific VARs. In the US, for example, depending on the period
and whether the exogenous variables are included in the VAR, between 2.0% and
8.6% of the one-month-ahead variation in stock market returns is explained by the
variables in the VAR system. This is within the range of the R? statistics reported
by Campbell (1991) and Bernanke and Kuttner (2005). The US stock market ex-
hibits an average degree of stock return predictability compared with that of the
markets in the other countries in our sample. For some, such as Colombia and
Indonesia, the variables in the VAR explain more than 10% of one-month-ahead
variation in stock market returns while for others, e.g., Japan, there is essentially
no evidence of predictability (the R? adjusted for the number of regressors falls
into negative territory). Overall, foreign stock market returns appear to be ap-

proximately equally predictable as US stock market returns.
[about here Table (2)]

Finally, we perform variance decompositions of the unexpected market returns.
These decompositions show that cash-flow and excess return news are the most
important components of unexpected stock market returns. Real interest rate
news is only of minor importance and real exchange rate news contributes virtually
nothing to the variation in unexpected stock market returns. Furthermore, we find
that expected return news is exceptionally important to understand variation in US
stock market returns (Campbell, 1991). However, for the vast majority of the other
countries, cash-flow news is the dominant driver of variation in the unexpected
stock market returns. This pattern is not unique to our sample of countries or the
sample period but has been documented before (e.g., Nitschka, 2010). The details

8Standard information criteria suggest that one lag is optimal for all markets’ VARs in
the pre-ZLB period. The same number of lags is used in the ZLB period.
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of the variance decompositions are not reported to conserve space but are available

upon request.

6.2 US monetary policy surprises and stock market news

6.2.1 The period of “conventional” monetary policy: July 1991 to
December 2008

This section presents the empirical assessment of the link between the different
components of the unexpected stock market returns of the 40 countries under
study and US monetary policy surprises.

Tables (3) and (4) contain the estimates of the effects of US monetary policy
surprises on the different news series defined in equations (27)-(31) for every country
in the pre-ZLB period. Statistical significance is assessed using an error resampling
bootstrap procedure applied to equation (11). The appendix B provides more
details on the bootstrap procedure.

In our sample of developed markets, fed funds rate surprises affect the stock
markets of all the developed markets under study through US real interest rate
news. This finding is in line with the use of US interest rates as an approximation
of a world interest rate (Akinci, 2013; Uribe and Yue, 2006). As seen from the
fourth column of table (3), the impact of a one-standard-deviation surprise decline
in the fed funds rate varies between 0.6% and 1.2% p.a.. Using the metrics of the
size of surprises from Swanson (2018), this finding implies that a surprise lowering
of the fed funds rate by 25 basis points (bp) translates into a 1.7% to 3.4% p.a.
increase in unexpected, monthly foreign stock market returns.”

The responses of expected future cash flows or future excess returns are larger
than the real interest rate news reaction, but there is no evidence of statistical
significance. This finding explains why total stock market return news appears to

be unrelated to the fed funds rate surprises. Moreover, real exchange rate news is

9Table (3) gives the coefficients in terms of a one-unit surprise in the Fed funds rate,
which corresponds to an 8.8bp change in the first fed funds rate futures contract. Thus, to
calculate the effect of a lowering of the fed funds rate by 25 bp, the coefficients in the first
five columns must be multiplied by 3.4. See appendix A for more details on Swanson’s
(2018) metric of the size of the monetary policy surprises.
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unrelated to the fed funds rate surprises as well.

Forward guidance surprises only affect the unexpected stock market returns of
eight (out of 21) developed stock markets in a statistically significant way. For those
countries, we find, again using the metric of surprises provided by Swanson (2018),
that a surprise decline in the fed funds rate by 25 bp in one year, implies an increase
in unexpected, monthly foreign stock market returns ("Total" in the right panel
of table(3)) of up to 75% p.a. (New Zealand). However, the decomposition of the
total stock market return news does not reveal the main channel(s) through which
forward guidance surprises affect foreign stock market returns. The coefficients
that measure the sensitivity of the different news components to forward guidance
surprises are statistically indistinguishable from zero.

Taken together, these estimates suggest that surprisingly accommodative US
monetary policy constitutes good news for foreign stock markets. US monetary
policy surprises primarily affect foreign stock markets through revisions of expec-
tations of future real interest rates. In statistical terms, the link with unexpected
stock market return components is stronger for fed funds rate surprises than for

forward guidance surprises.
[about here Table (3)]

In our sample of emerging markets, the responses of unexpected stock market
returns to US monetary policy surprises are broadly similar to those in their de-
veloped market counterparts. Fed funds rate surprises primarily affect emerging
markets’ stock returns through US real interest rate news. There is no exception.
As shown by the estimates presented in table (4), the responses of emerging mar-
kets’ stock returns to fed funds rate surprises through real interest rate news vary
between 0.9% (Hungary) and 1.4% (Mexico) p.a.; i.e., a surprise fed funds rate
decline of 25 bp translates into an increase of 2.6% to 4.0% p.a. in unexpected,
monthly stock market returns.

Compared with the evidence for developed markets, there is even less evidence
of forward guidance surprises affecting emerging markets’ unexpected stock re-
turns. Only a few stock market news components reflect a statistically significant

sensitivity to forward guidance surprises.
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In sum, our evidence highlights that fed funds rate surprises are associated with
unexpected stock market returns for all of the countries under study, irrespective of
their classification as developed or emerging market or their exchange rate regime.
Looser than expected US monetary policy is associated with higher than expected

foreign stock market returns.

[about here Table (4)]

6.2.2 “Unconventional” monetary policy surprises: January 2009
to October 2015

The responses of developed and emerging markets to US monetary policy surprises
in the period from January 2009 to October 2015 show clear differences from those
in the previous period of conventional monetary policy.

Table (5) presents the sensitivities to US forward guidance and LSAP surprises
for the different stock return news components of the developed markets under
study. These results suggest that forward guidance surprises in the ZLB period are
primarily associated with real interest rate news. We find a statistically significant
link for 17 of the 21 developed markets, but the magnitudes of the responses are by
far smaller than those of the responses to the fed funds rate surprises in the pre-ZLB
period. Moreover, the responses show the "wrong" (negative) sign for almost half of
the developed markets under study. The significant coefficients range from -0.35%
p.a. to 0.29% p.a. Occasionally, forward guidance surprises constitute expected
return news or cash-flow news. However, the signs of the responses are not uniform.
In some cases, surprisingly loose forward guidance leads to higher expected excess
returns, which means that stock prices today have to decline. In other cases, we
observe the opposite pattern. For most of the countries under study, there is no
statistically significant link at all.

By contrast, the overwhelming majority of the stock market returns of devel-
oped markets react to LSAP surprises in a statistically significant way. In these
cases, all of the unexpected stock market return responses have the expected sign.
Surprisingly loose monetary policy, e.g., in the form of more asset purchases than

expected, is associated with an increase in unexpected foreign stock market returns.
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This finding applies to 16 of the 21 developed economies in our sample and the
significant responses to a surprise one-standard-deviation change in LSAP range
from 17% p.a. to 58% p.a. LSAP surprises influence foreign stock markets through
cash-flow news, i.e., news about the real economy (Ammer and Mei, 1996). This
finding supports Swanson (2018), who argues that LSAP represents more than just
the Fed’s commitment to its forward guidance (Woodford, 2012). This result also
means that LSAP surprises have persistent effects on foreign stock market returns.

They influence revisions in expectations about the entire future stream of dividends
(Campbell and Vuolteenaho, 2004).

[about here Table (5)]

We observe similar patterns in our sample of emerging markets (see table (6)).
Forward guidance surprises are associated with real interest rate news, and, for
some countries, cash-flow news. The sizes of the real interest rate news responses
to forward guidance surprises are comparable to those of the responses reported
for developed markets. LSAP surprises also affect emerging markets’ stock returns
through revisions in expectations about future cash flows, i.e., the real economy.
This is the case for 16 out of the 19 emerging markets under study. The sensitivities
of the return news to LSAP surprises have the expected sign (surprisingly more
accommodative LSAP is associated with higher unexpected returns). There is
only one exception. Finally, we find a statistically significant association between
LSAP surprises and emerging stock markets’ real exchange rate news. However,
revisions in expectations about future real exchange rates contribute little to the
overall variation in unexpected stock market returns. This does not mean that the
impact of US monetary policy on the real exchange rates of emerging markets is
unimportant per se. It is simply relatively small in the context of the stock market

return decomposition presented in this paper.
|[about here Table (6)]

In sum, these results suggest that developed and emerging stock markets re-
sponded similarly to US monetary policy surprises in the ZLB period. Our findings

also suggest that LSAP surprises not only signal commitment to forward guidance
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but also capture different information that is relevant for stock markets. Moreover,
the sensitivities of unexpected stock market return components to US monetary
policy surprises do not provide compelling evidence for the information effect in Fed
communication (Nakamura and Steinsson, 2018). Most of our estimates suggest
that surprisingly accommodative US monetary policy has been associated with
good news for foreign stock markets — a feature of the data that appears to be

inconsistent with the information effect (Bauer and Swanson, 2020).

7 Conclusions

This paper has used a VAR-based decomposition of unexpected variation in the
stock market returns of developed and emerging markets into different news com-
ponents to assess why foreign stock markets react to US monetary policy surprises.

Our main results highlight that the transmission of US monetary policy sur-
prises to foreign stock markets works through different channels. Prior to the ZLB
period, US monetary policy surprises in the form of surprise changes in the fed
funds rate affected developed and emerging markets primarily by influencing ex-
pectations about future real interest rates. However, we find that at the ZLB,
forward guidance and LSAP surprises affected foreign stock markets through dif-
ferent channels. This latter finding highlights that LSAP cannot be viewed only
as a signal of commitment to forward guidance.

The main findings of this paper are in line with theory and evidence of a global
financial cycle, that is influenced by US monetary policy and affects risky asset
prices worldwide. This observation raises the question of whether the effects of
US monetary policy surprises on foreign stock markets are stronger or weaker than
local monetary policy surprises. Answering this question is beyond the scope of
this paper, but shedding light on this issue could help to assess constraints on
domestic monetary policy due to the global financial cycle. This question is of
particular interest for the emerging markets under study and a fruitful avenue for

future research.
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Tables

Table 1: Country overview and sample dates

Developed stock markets

country acronym start date end date

United States of America USA July 1991 October 2015
Australia AUS July 1991 October 2015
Austria AUT July 1991 October 2015
Belgium BEL July 1991 October 2015
Canada CAN July 1991 October 2015
Denmark DNK July 1991 October 2015
Finland FIN July 1991 October 2015
France FRA July 1991 October 2015
Germany DEU July 1991 October 2015
Ireland IRL July 1991 October 2015
Israel ISR February 1993  October 2015
Italy ITA July 1991 October 2015
Japan JPN July 1991 October 2015
Netherlands NLD July 1991 October 2015
Norway NOR July 1991 October 2015
Portugal PRT July 1991 October 2015
Spain ESP July 1991 October 2015
Sweden SWE July 1991 October 2015
Switzerland CHE July 1991 October 2015
United Kingdom GBR July 1991 October 2015

Emerging stock markets

Brazil BRA July 1991 October 2015
Chile CHL July 1991 October 2015
Colombia COL February 1993 October 2015
Czech Republic CZE May 1995 October 2015
Egypt EGY April 1995 October 2015
Greece GRC July 1991 October 2015
Hungary HUN June 1995 October 2015
India IND February 1993  October 2015
Indonesia IDN July 1991 October 2015
Korea KOR July 1991 October 2015
Malaysia MYS July 1991 October 2015
Mexico MEX July 1991 October 2015
Pakistan PAK March 1993  October 2015
Peru PER February 1993  October 2015
Philippines PHL July 1991 October 2015
Poland POL May 1993 October 2015
South Africa ZAF February 1993 October 2015
Thailand THA July 1991 October 2015
Turkey TUR July 1991 October 2015
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Table 2: Country VAR estimation: adjusted R? in % from the return fore-
casting equation

pre-ZLB period ZLB period
country incl. exo. excl. exo. incl. exo. excl. exo.
USA 4.72 4.46 35.43 36.83
AUS 0.79 -2.19 12.65 12.76
AUT 9.16 7.75 6.85 3.10
BEL 10.15 9.45 6.82 3.82
CAN 2.40 0.99 18.36 17.45
DNK 4.17 3.16 4.04 -0.28
FIN 6.53 7.20 12.40 -0.24
FRA 0.44 0.17 8.65 3.39
DEU -0.65 -0.04 12.37 2.02
IRL 12.03 10.42 3.10 -3.53
ISR -0.68 -0.89 16.61 16.13
ITA 0.80 0.75 9.11 -0.19
JPN -0.62 -0.63 -4.62 -2.91
NLD 5.55 4.73 9.41 2.92
NZL 3.97 2.06 3.32 4.78
NOR 3.04 2.51 3.34 4.34
PRT 1.12 2.09 13.26 14.93
ESP -1.52 -1.08 9.94 4.20
SWE 0.21 -0.42 15.25 10.24
CHE 1.43 0.56 5.53 3.63
GBR 4.66 3.41 8.21 5.95
BRA -0.73 -0.83 12.19 10.61
CHL 0.25 0.36 3.71 3.92
COL 12.69 10.49 11.13 12.08
CZE 1.66 1.06 23.27 3.73
EGY 7.94 8.61 9.45 7.85
GRC 1.36 1.31 9.63 5.44
HUN 2.52 2.12 11.58 8.29
IND 1.41 2.28 10.03 7.93
IDN 10.57 7.08 17.39 12.52
KOR 4.82 4.44 19.88 3.50
MYS 0.67 1.55 18.95 13.30
MEX -0.50 -0.72 11.76 10.10
PAK -1.82 -0.70 17.93 17.60
PER 1.00 -0.32 10.69 10.39
PHL 3.76 1.92 4.32 5.61
POL -3.53 -2.51 11.44 3.56
ZAF -0.88 -1.70 14.54 11.07
THA -1.25 -1.60 7.01 6.29
TUR 0.76 0.78 8.96 5.65

Notes: This table presents the R? statistics (adjusted for the number of regressors) of the VAR equation
that forecasts the respective country’s stock market return in excess of the US t-bill rate in the pre-ZLB
and ZLB period with (incl. exo) as well as without (excl. exo) exogenous variables. The sample periods
run from July 1991 to the end of 2008 (the pre-ZLB period) and from January 2009 to October 2015 (the
ZLB period). Table (1) gives the start and end dates of the sample for each country and explains the
country acronyms. We use the MSCI classification of developed and emerging stock markets. We choose
a lag length of one month for all countries.
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Table 3: Reaction of stock market news to US monetary policy surprises
from 1991 to 2008: developed markets

Fed funds rate surprise Forward guidance surprise

Total CF ER RIR RFX Total CF ER RIR RFX
USA -3.27 0.03 2.83  0.47%** -3.56 -1.29 1.99 0.28
AUS 0.67 5.58 4.36  0.62%** -0.07  -14.46**  -15.56**  -3.22 1.52 0.60**
AUT 10.56 21.54  10.36  0.74%** -0.11 -17.68%*%  -30.85*%*  -14.08 0.77 0.13
BEL 5.41 11.50%* 5.65 0.60%** -0.16 -12.58%* -14.56 -2.37 0.19 0.19
CAN -5.29 -0.06 4.26 1.04**%*  .0.07* -6.44 -5.72 0.12 0.43 0.17%**
DNK  -8.57 -8.77 -1.01  0.88%** -0.07 -1.49 -5.99 -4.86  0.28 0.07
FIN 2.08 14.88 11.75  1.21%** -0.15 -7.29 -8.77 -1.63  0.03 0.12
FRA 0.36 8.64 7.36 1.03%* -0.11 -7.71 -7.52 -0.25  0.33 0.11
DEU 0.80 5.30 3.66  0.93%** -0.09 -5.33 -3.94 1.08 0.22 0.09
IRL 0.51 10.04 8.89  0.79%** -0.15 -12.11* -16.88 -5.96  0.87 0.31
ISR -10.25 -5.66 3.66  0.92%** 0.01 -0.17 0.06 -0.03 0.34 -0.08
ITA 6.15 12.24 5.37 0.89** -0.17 -11.31%* -13.10 -2.09 0.09 0.21%*
JPN 5.19 2.36 -3.69  0.74%¥*%  (.12%* -9.93 -9.21 -0.04 0.85 -0.09
NLD -1.71 5.42 6.53  0.77F** -0.16 -7.80 -8.37 -0.83  0.10 0.16
NZL 8.80 9.57 0.06  0.75%** -0.04  -17.95%*  -22.37** 510 0.23 0.46
NOR  -7.83 -1.00 6.15  0.79%** -0.12 -4.63 -7.80 -3.72 041 0.15
PRT 1.00 3.88 2.32 0.75%** -0.19 -1.41 0.19 1.14 0.20 0.26
ESP -0.86 2.22 2.42 0.90%** -0.23 -5.22 -2.36 2.57 0.08 0.21
SWE -11.88 -5.01 5.94  1.04%** -0.12 0.29 -3.09 -3.65 0.10 0.16
CHE 6.58 9.38 1.62 1.23%** -0.05 -10.79%* -8.28 2.41 0.06 0.04
GBR 1.30 6.46 4.54  0.82%**  _0.20%* -8.66** -8.18%* -0.11 0.30 0.28

Notes: This table presents estimates from equation (11)), i.e., the coefficients that link
unexpected variation in stock market returns (“Total”) and their components reflecting
news about future cash flows (“CFEF”), expected excess returns (“ER”), expected US real
interest rates (“RIR”) and USD real exchange rate changes ("RFX") to US monetary
policy surprises in the form of fed funds rate and forward guidance surprises. The sample
period runs from July 1991 or the earliest date for which foreign stock market data are
available to December 2008. This table reports the results for the developed markets under
study. Table (1) gives the start and end dates of the sample for each country and explains
the country acronyms. We use the MSCI classification of developed and emerging stock

ok and * denote significance of the regression coefficients at the 1%, 5% and

markets.
10% level based on the empirical distribution of the VAR coefficients from 10000 bootstrap

samples. The coefficient estimates are linked through: Total = CF - ER - RIR - RFX.
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Table 4: Reaction of stock market news to US monetary policy surprises
from 1991 to 2008: emerging markets

Fed funds rate surprise Forward guidance surprise

Total CF ER RIR RFX Total CF ER RIR RFX
BRA  -15.71 -9.88 4.70 1.00%** 0.12 -0.07 0.72 0.82 -0.10 0.07
CHL -9.21 -11.18 -3.05 1.05%*** 0.03 1.99 1.26 -0.77 -0.04 0.08
COL -9.90  -21.39%F  -12.68%*  (0.92*** = (.28* -13.19 -17.88 -4.85 0.13 0.03
CZE -6.57 -1.95 3.82 0.84%** -0.04 -8.37 -19.62 -11.64 0.25 0.14
EGY 1.52 -0.22 -2.79 0.89%** 0.16 -9.28 -13.54 -4.25 0.14 -0.15
GRC 12.67 20.06** 6.80 0.82%** -0.22 -14.42*  -18.39* -4.28 0.11 0.20
HUN 2.82 12.75 9.12 0.85%*** -0.05 -18.42 -33.81 -16.00 0.43  0.17**
IND 1.20 6.65 4.50 1.01** -0.06 -5.80 -14.60 -9.15 0.29 0.06
IDN -16.99 -40.46 -24.91 1.15%%* 0.30 -21.27 -29.11 -8.17 0.11 0.21
KOR  -8.39 -5.21 1.96 1.17%** 0.04 -8.43 -16.00 -7.72 0.07 0.07
MYS -4.60 -7.90 -4.57 1.22%%#%* 0.06 4.25 2.92 -1.28 -0.01 -0.03
MEX  -5.49 -3.70 0.45 1.39%** -0.05 -7.78 -9.44 -1.47 -0.32 0.12
PAK 0.89 7.00 5.62 0.74%*** -0.24 0.09 -13.64 -13.85 -0.13 0.24
PER -1.38 -2.32 -1.96 0.94***  0.09%*  -17.34%* -17.37 0.00 0.04  -0.07*
PHL 1.36 -4.89 -7.48 1.17%%* 0.07 -19.65%* -7.51 12.06**  0.06 0.01
POL 1.51 0.48 -1.79 0.80%** -0.03 4.08 1.94 -2.63 0.39 0.11
ZAF -2.03 -0.52 0.94 0.80*** -0.23 -12.79 -13.92 -1.58 0.17 0.28
THA -9.38 -17.54 -9.52 1.13%** 0.23 -8.42 -4.83 3.75 -0.05 -0.11
TUR -4.74 -0.48 3.45 0.97*** -0.16 -15.94 -24.02 -8.48 -0.02  0.41*

Notes: This table presents estimates from equation (11)), i.e., the coefficients that link
unexpected variation in stock market returns (“Total”’) and their components reflecting
news about future cash flows (“CF”), expected excess returns (“ER”), expected US real
interest rates (“RIR”) and USD real exchange rate changes ("RFX") to US monetary
policy surprises in the form of fed funds rate and forward guidance surprises. The sample
period runs from July 1991 or the earliest date for which foreign stock market data are
available to December 2008. This table reports the results for the emerging markets under
study. Table (1) gives the start and end dates of the sample for each country and explains
the country acronyms. We use the MSCI classification of developed and emerging stock
markets. *** ** and * denote significance of the regression coefficients at the 1%, 5% and
10% level based on the empirical distribution of the VAR coefficients from 10000 bootstrap
samples. The coefficent estimates are linked through: Total = CF - ER - RIR - RFX.
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Table 5: Reaction of stock market news to US monetary policy surprises
from 2009 to 2015: developed markets

Forward guidance surprise

Large scale asset purchases

Total CF ER RIR RFX Total CF ER RIR RFX
USA 0.71 -0.24 -0.96 0.00** -3.42 -2.73% 0.21 0.48
AUS -4.84 -3.60 0.56 0.28 0.40 -19.36%* -4.57 14.37  0.21%FF  (.21%*
AUT -6.17 -3.75 2.47* 0.02** -0.07 -36.95% -15.28%* 21.07 0.68 -0.08
BEL 0.07 0.47 0.61*  -0.29***  0.08 -19.32 -7.03* 12.00 0.15 0.14
CAN -2.57 -0.94 1.47* 0.21 -0.04 -16.85* -7.42%% 8.73 0.73 -0.03*
DNK  -4.53 -4.50 -0.02 0.02* 0.03 -27.40 -19.56* 7.17 0.65 0.02
FIN -21.81  -28.08*%*  -6.34  -0.05%**  0.12  -57.55***  _57.66%**  -0.82 0.56 0.15
FRA -1.29 -4.87 -3.54%  -0.07***  0.04 -28.03* -18.70** 8.72 0.56 0.05
DEU -0.76 -7.88 -7.10%  0.01%%*  -0.02  -36.49%*  -33.83*** 1.99 0.65 0.02
IRL -11.56 -12.26 -0.67 -0.02%*  -0.01  -38.62** -29.98%* 7.97 0.60 0.06
ISR 9.58 4.50 -5.36%* 0.29** 0.00 -3.61 -1.67 1.06 1.03 -0.14
ITA -4.79 -11.54 -6.94*  -0.04***  0.23 -44.89** -39.19%* 4.74 0.58 0.38
JPN -3.60 6.46 9.70 0.11%* 0.24 -8.77 1.71 9.31 0.93 0.24
NLD 1.68 -0.13 -2.12 0.04** 0.27 -25.63 -14.38 10.29 0.66 0.29
NZL -6.85 -9.09* -2.50 -0.04%* 0.29 -13.27 -9.05%* 3.86 0.37 -0.01%*
NOR -13.30 -10.39* 2.53 0.14%** 0.24 -19.07 -9.13%* 9.82 0.04 0.08*
PRT -7.94 -14.60 -6.76*  -0.12%** (.21 -11.44 -8.35 2.31 0.49 0.29
ESP -3.11 0.20 2.57 0.43 0.31 -38.44** -13.94* 23.30 0.96 0.24
SWE  -4.32 -3.16 1.50 -0.35%**  0.02 -29.69** -9.07*** 20.31 0.15 0.17**
CHE 1.15 -2.41 -3.70 -0.12%* 0.25 -14.72 -11.98%* 2.08 0.51 0.16
GBR  -1.79 2.15 3.41 0.53 0.00 -18.18 -3.11%* 14.32 0.85 -0.11

Notes: This table presents estimates from equation (11)), i.e., the coefficients that link
unexpected variation in stock market returns (“Total”’) and their components reflecting
news about future cash flows (“CEF”), expected excess returns (“ER”), expected US real
interest rates (“RIR”) and USD real exchange rate changes ("RFX") to US monetary
policy surprises in the form of forward guidance and LSAP surprises. The sample period
runs from January 2009 to October 2015. This table reports the results for the developed
markets under study. Table (1) gives the start and end dates of the sample for each
country and explains the country acronyms. We use the MSCI classification of developed
and emerging stock markets. *** ** and * denote significance of the regression coefficients
at the 1%, 5% and 10% level based on the empirical distribution of the VAR coefficients
from 10000 bootstrap samples. The coefficient estimates are linked through: Total = CF
- ER - RIR - RFX.
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Table 6: Reaction of stock market news to US monetary policy surprises
from 2009 to 2015: emerging markets

Forward guidance surprise Large scale asset purchases

Total CF ER RIR RFX Total CF ER RIR RFX
BRA -19.17 -15.12%%* 3.95 -0.14* 0.24* -33.36%*%  -10.29%*%*  22.80 0.35 -0.08**
CHL -4.94 -8.98 -3.91 -0.17** 0.04 -17.33 -12.83** 4.45 0.16 -0.11
COL -6.60 -8.81 -2.56  0.05%** 0.31 -16.86 -1.43** 14.18%  0.86 0.38%*
CZE -12.46 -22.62 -10.24  -0.04** 0.12 -60.68***  _66.59%** -7.05 0.73 0.41%*
EGY -18.52 -13.51* 4.87 0.08%* 0.06 -32.53** -21.32%%* 10.18 0.91 0.12*
GRC -11.17 -2.40 8.65 0.00** 0.12 -60.67* -11.67* 48.32 0.64 0.04
HUN -15.24 -9.11 5.94 0.13** 0.06 -47.59% -18.42%* 28.22 0.77 0.18*
IND -0.68 -3.48 -2.80%  -0.04%** 0.04 -26.65* -4.82%* 20.97 0.84 0.01
IDN -8.39 -10.66 -2.72%  0.18%* 0.26** -37.30%*%  -20.78%** 15.34 0.91  0.27%%*
KOR  -31.32%*  -23.29%* 7.56 0.28 0.19%**  _62.96%**  _37.21%** 24.20 1.27*  0.28***
MYS -17.35* -6.89* 10.09  -0.01** 0.38* -26.90** 10.38%** 37.48 -0.23 0.02**
MEX 1.12 0.78 -0.28%  -0.07** 0.01 -17.65 -1.82%* 15.29 0.51 0.03
PAK -3.89 3.85 7.53 0.03%* 0.18 -18.09 4.68 21.79 0.61 0.37
PER -18.12 -16.45 1.44 0.08** 0.15%* -23.97* -9.61%* 13.17 0.85  0.34%**
PHL 2.48 3.93 1.28 0.11%%* 0.05 -8.09 -1.89 5.21 0.89 0.10
POL -14.29 -20.18* -6.09 -0.12%* 0.31 -50.96%**  _42.80%** 7.03 0.50 0.62**
ZAF -16.34 -12.37*%* 3.65 0.13%* 0.19 -30.26** -16.82%** 12.67 0.62 0.15%**
THA -0.52 -0.72 -0.58 0.22%* 0.16 -19.05 -9.84** 8.26 0.77 0.18**
TUR -7.90 -7.97 -0.17%  0.04%** 0.06 -39.25%*%  _19.79¥** 18.48 0.78 0.21%*

Notes: This table presents estimates from equation (11)), i.e., the coefficients that link
unexpected variation in stock market returns (“Total”) and their components reflecting
news about future cash flows (“CF”), expected excess returns (“ER”), expected US real
interest rates (“RIR”) and USD real exchange rate changes ("RFX") to US monetary
policy surprises in the form of forward guidance and LSAP surprises. The sample period
runs from January 2009 to October 2015. This table reports the results for the emerging
markets under study. Table (1) gives the start and end dates of the sample for each
country and explains the country acronyms. We use the MSCI classification of developed
and emerging stock markets. ***, ** and * denote significance of the regression coefficients
at the 1%, 5% and 10% level based on the empirical distribution of the VAR coefficients
from 10000 bootstrap samples. The coefficent estimates are linked through: Total = CF
- ER - RIR - RFX.
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Figures

Figure 1: Monetary policy surprises 1991-2015

Wil

-2.5

Index

-5.0

1995 2000 2005 2010 2015

— Fedfundsrate — Forward Guidance LSAP

Notes: This figure depicts the monthly time series of monetary policy surprises (Fed
funds rate, forward guidance and large-scale asset purchases (LSAP)). The series are
based on the high-frequency identification of Swanson (2018) and identified separately for
the periods from July 1991 to December 2008 (Fed funds rate and forward guidance) and
from January 2009 to October 2015 (forward guidance and LSAP).
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A Measuring monetary policy surprises with
high-frequency data

In our analysis, we use the three US monetary policy surprise series from Swanson
(2018). Here, we briefly describe the approach used to identify these three fac-
tors over the full sample period. The three factors correspond to surprises in the
fed funds rate, forward guidance and LSAP. A more detailed and comprehensive
description of the approach can be found in Swanson (2018).19 A similar identifica-
tion can be obtained separately for the sample periods of rather conventional (1991
to 2008) and rather unconventional (2009 to 2015) monetary policy. Our main em-
pirical results use the separately identified surprises. The qualitative results are
not sensitive to this choice and the general approach to identify the surprise series
is the same.

The identification of monetary policy surprises relies on collecting all price
changes of federal funds futures (current and next-month maturities), Eurodollar
futures (2—, 3— and 4—quarters maturites) and treasury bond yields (2—, 5—, and
10—year maturities) on the dates of every FOMC announcement between July 1991
and October 2015 within a 30-minute window bracketing each announcement. The
price changes of these assets are then gathered in a 7' x n matrix X, where T is the
number of FOMC announcements in the covered sample period and n the number

of assets. These data may then be generated by a factor model such as
X =FA +e, (32)

with F' being a T x k matrix of k& < n latent factors, A being a £ X n matrix of
loadings of asset price responses on the k factors, and e being a T' x n matrix of
white noise residuals. Then, the goal is to identify three factors that correspond to
surprises in (1) the fed fund rates, (2) forward guidance, and (3) LSAP. Principal
component analysis shows that the first three principal components of X explain
94% of the total variance of X. These three principal components are unlikely to

have the desired structural interpretation, so one needs an alternative factor model

10See section 2 and appendix A in Swanson (2018) for more details.
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producing the same e with factors F reflecting surprise changes in the federal
funds rate, forward guidance, and LSAP. Such an alternative factor model can be
represented by X = FA+e¢, where F = FU, A =U'A and U is any 3 x 3 orthogonal
matrix. Three restrictions are required to identify U and the ones used by Swanson
(2018) are as follows: (1) LSAP have no effect on the current federal funds rate,
(2) forward guidance has no effect on the current federal funds rate, and (3) the
LSAP factor is as small as possible in the pre-ZLB period between 1991 and 2008.
This then allows one to uniquely identify F', with the first column corresponding to
surprise changes in the federal funds rate, the second column to surprise changes
in forward guidance, and the third column to surprise changes in LSAP.

The resulting estimates of the structural loading matrix A are directly taken
from Swanson (2018) and depicted in table 7. The table reveals that the fed
funds rate surprise factor loads with 8.8 on the first fed funds rate future (MP1).
Thus, a one-standard-deviation change in the fed funds rate surprise factor can
be thought of as an 8.8-basis-points surprise change in the fed funds rate. The
structural loading of the forward guidance surprise factor on the fourth Eurodollar
futures contracts (ED4) is 6.0. A one-standard-deviation change in the forward
guidance surprise factor can hence be thought of as an 6-basis-points change of
the expected fed funds rate one year ahead. Finally, Swanson (2018) suggests,
based on some estimates in the literature, that a one-standard-deviation change in
the LSAP surprise factor roughly corresponds to a 225 billion USD surprise LSAP

announcement.

Table 7: Estimated effects of conventional and unconventional monetary pol-
icy announcements on interest rates 1991-2015

MP1 MP3 ED2 ED3 ED4 TR2y TRby TRI10y
A FFR 878 6.22 555 521 443 3.68 2.04 0.95
A FG 0.00 1.21 416 532 6.02 485 5.09 3.92
A LSAP 0.00 085 142 137 1.04 -0.32 -3.71 -5.68

Notes: This table is taken directly from Swanson (2018). The coefficients in the table correspond to
elements of the structural loading matrix A, in basis points per standard deviation change in the monetary
policy instrument. MP1 and MP2 denote scaled changes in the first and third federal funds futures
contracts, respectively; ED2, ED3, and ED4 denote changes in the second through fourth Eurodollar
futures contracts; and TR2y, TRb5y, and TR10y denote changes in 2-, 5-, and 10-year treasury yields.
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B Details on the bootstrap procedure

In this section, we present the bootstrap procedure used to compute the standard
errors of the VAR coefficients in equation (10) based on error resampling. In a first
step, we run our VAR z; = I'z;_1 + ¢ AM* + W, with T observations to estimate the
companion matrix T and to extract the estimated residuals ¥. For each bootstrap
sample i, we draw 7' random numbers rgi), s=1,...,T, between 1 and T', with
replacement. We then generate a series of bootstrapped errors \I;t(i), where the sth
row of \ﬁt(i) is given by the rgi)th row of the original {. The bootstrap sample z(%)

is then defined as follows

o) =T+ oaM! + 0, Ve {1.,T} (33)

We repeat this resampling procedure 10,000 times. With 10,000 bootstrap sam-
ples of z in hand we re-estimate the VAR and store the corresponding companion
matrices I'() and exogenous variables coefficient matrix QAS(i). Then, we compute
the bootstrapped effect of US monetary policy surprises on the foreign excess stock

market return (e.g. total news f7 )

Ao AML (34)
on excess return news
Aop T — p TO) 16O AN, (35)
real interest rate news
A(I = prTO) 1D AM, (36)
real exchange rate news
Ay (1= (U = p T 3D AME || (37)
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and finally, cash-flow news

(Ao + Ao T = p TO) 4 AG (I = p TO) T+ AL (1= p") (I = p TD) 1D AM,

(38)
for each bootstrap sample 7. The resulting empirical distributions of the effects
on the different news terms are then used to draw inferences about the statistical

significance of the sensitivities of the return news to US monetary policy surprises.
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