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Abstract

We demonstrate that the three days surrounding U.S. monetary policy announcements (FOMC win-
dows) account for approximately 70% of the persistent declines in cross-country long-end interest rates—
exceeding the influence of domestic central banks. The decline in interest rates during FOMC windows
is closely associated with identified monetary policy shocks and FOMC windows that are preceded by
Macro News announcements in the US. The information channel, proxied by dot plot announcements
and Fed Chair speech days, does not produce a comparable drift in global interest rates. These findings
underscore the pivotal role of inference U.S. monetary policy rule in understanding long-end interest rate

movements.
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1 Introduction

Over the past few decades, long-term interest rates have displayed a marked secular decline across all
major advanced economies. This downward trend is often attributed to structural factors, including falling
productivity growth, excess global saving, demographic shifts, and a decline in capital investment opportuni-
ties (see Bernanke (2005), Carvalho et al. (2016), and Summers (2014)). At the same time, there is a growing
literature examining long-term interest rates through the lens of business cycle fluctuations, highlighting in
particular the role of monetary policy. For example, Rey (2015) explores the influence of the global financial
cycle on interest rates. In a recent paper, Hillenbrand (2025) provides evidence suggesting that, in the U.S.,
narrow windows surrounding monetary policy meetings account for much of the secular decline in long-term
rates over recent decades.

In this paper, we empirically examine the secular link between long-term interest rates and monetary
policy announcements worldwide. Focusing on the 10-year government bond yields of the G10 currencies,’
we show that the secular decline in long-term interest rates over the past couple of decades across advanced
economies is largely driven by market dynamics in the three-day windows around U.S. Federal Open Market
Committee (FOMC) meetings. Specifically, changes in bond yields in FOMC announcement windows account
on average for over 70% of the total decline in the 10-year yields of Australia, Canada, the euro area,
Norway, New Zealand, Sweden, and the U.S. While our analysis primarily focuses on the 10-year yields of
G10 countries, our results are consistent across a broad range of maturities and extend to countries outside
the G10 currency group.

Figure 1 illustrates that the global secular decline in interest rates is mainly driven by U.S. monetary
policy announcements, which surprisingly explain more of the long-term variation in sovereign yields than
monetary policy announcements of domestic central banks. The charts show, as examples, the cumulative
daily yield changes of the 10-year Euro (German) and New Zealand government bond yields, representing
the largest and smallest non-U.S. economies in our sample, respectively. The figures further display the
cumulative yield changes over 3-day U.S. FOMC meeting windows and over the corresponding 3-day domestic
central bank meeting windows. Three key messages emerge from the data: first, there is an overall consistent

decline of 10-year bond yields; second, the cumulative decline during FOMC windows closely aligns with the

1The G10 currencies include the Australian Dollar, the Canadian Dollar, the Swiss Franc, the Euro, the British Pound, the
Japanese Yen, the Norwegian Krone, the Swedish Krona, and the U.S. Dollar. We use German bond yields for the Euro. Our
study focuses on the 10-year bond yield because it is the longest maturity commonly available across currencies.
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Figure 1: Cumulative changes in nominal 10-year Euro (German) and New Zealand yields during FOMC or
domestic monetary policy announcement windows.

Notes. Unit of the y-axis is percentage p.a. The sample starts from 2000, which is later than the baseline sample period in
our main analysis due to the availability of non-US central bank announcement data. The figure plots the cumulative sum of
the daily changes in the 10-year yield over the full sample or monetary policy announcement windows. “All dates” refers to

the actual yield, “FOMC” represents three-day windows around FOMC announcements, and “Dom. CB” represents three-day
windows around domestic monetary policy announcements.

overall decline in interest rates; and third, the cumulative changes in yields during domestic central bank
monetary policy windows has not contributed to the overall interest rate trend. In summary, the secular
decline in long-term interest rates is primarily linked to U.S. monetary policy announcements rather than
domestic policy announcements.

In this paper, we conduct a systematic analysis of the explanatory power of monetary policy announce-
ments from the Federal Reserve and other central banks in shaping sovereign yield trends and reveal a
significant contrast. Notably, FOMC announcement windows account for the bulk of the observed declines
in sovereign interest rates across countries. On average, yield changes in G10 countries are explained by the
FOMC windows, domestic central bank windows, and non-monetary policy windows by 64%, 5%, and 31%,
respectively. These results are consistent with well-documented international monetary policy spillovers,
but they underscore an important distinction: while monetary policy announcements from all central banks
generate immediate cross-country effects, only U.S. FOMC announcements are consistently associated with
a sustained long-term decline in global interest rates. In contrast, non-U.S. central bank announcements
tend to produce cyclical or even rising cumulative effects, different from the persistent downward pressure

associated with U.S. announcements.



To examine the underlying channels linking global interest rates to FOMC announcements, we conduct
a series of decompositions. We begin by assessing whether yield movements during FOMC announcement
windows are primarily driven by news about the setting of US policy rates or the market’s inferences about
the macroeconomic fundamentals and future Fed actions from the monetary policy announcements. Utilizing
state-of-the-art high-frequency identified shocks from Jarocinski and Karadi (2020), Bu et al. (2021), and
Acosta (2023), we find that the decline in interest rates during FOMC windows closely aligns with the “pu-
rified” monetary shock series that is free of the “Fed information effect”. Regressions of the cumulative yield
change on the decomposition of the “purified” monetary shock and Fed information shock from Jarocinski
and Karadi (2020) show that the “purified” monetary shock explains substantially more variation in the
yield change than the information component.

In light of Swanson and Jayawickrema (2023), which highlights the impact of Federal Reserve Chair
speeches, we also partition our sample into three-day windows around Fed Chair speech dates and non-speech
dates, treating the speech events as another proxy for the information channel. The Fed Chair’s speeches
provide an interesting opportunity to distinguish the two channels because the policy rate does not change
when the Chair delivers the speeches. In terms of mean absolute values and standard deviation of daily
yield changes, our findings for G10 currency yields are consistent with those of Swanson and Jayawickrema
(2023). Again, the difference emerges when looking at the cumulative sum of daily changes. Although global
bond yields fluctuate significantly during Fed Chair speech days, the sums of daily changes hardly account
for any of the secular decline in world interest rates over the past three decades. This suggests that while the
information channel may introduce short-term volatility, it does not explain the long-term trend in global
interest rates.

We further investigate the contributions of changes in short-rate expectations and in term premia to the
cumulative responses of long-term interest rates to U.S. monetary policy announcements. Using a dynamic
term structure model that incorporates trends as outlined by Bauer and Rudebusch (2020), we estimate daily
risk-neutral rates and term premia for each country. Our analysis yields two key results. First, the persistent
decline in global interest rates during FOMC announcement windows is primarily driven by reductions in risk-
neutral rates, while term premia remain stationary during these periods. Second, FOMC windows account
for over 85% of the total variation in world 10-year risk-neutral rates across all dates. Consistent with Albagli

et al. (2019), this finding highlights a significant risk-neutral rate channel in monetary transmission, which



has driven the secular decline in global long-term interest rates.

Finally, while our main results focus on nominal yields, we demonstrate that similar findings hold for real
rates using data from inflation-protected securities. In addition, we find that a 1% decline in the 10-year
real rate in the U.S. during FOMC announcement windows is associated with an average decline of 77 basis
points in foreign 10-year real interest rates, with no significant interest rate reversal in the subsequent 10
years. This suggests that the impact of FOMC announcements on global interest rates is long-lasting rather
than merely transitory.

Literature review. Since the seminal work by Kuttner (2001), Giirkaynak et al. (2005), Bernanke
and Kuttner (2005), and Gertler and Karadi (2015), a rich body of literature has leveraged high-frequency
changes in interest rates or interest rate futures to identify monetary policy shocks and assess their effects
on various economic variables. These shock measures are commonly referred to as “FOMC shocks”. Recent
influential studies, including Nakamura and Steinsson (2018) and Hanson and Stein (2015), have provided
compelling evidence for the non-neutrality of monetary policy. Important refinements to the shock measures
have been presented by Bauer and Swanson (2023b), Jarocinski and Karadi (2020), Altavilla et al. (2019), Bu
et al. (2021), Acosta (2023) and Boehm and Kroner (2024). These contributions enhance our understanding
of how monetary policy impacts financial markets and the broader economy. Our paper is closely related to
the work of Hillenbrand (2025), who demonstrated that the three-day window surrounding FOMC monetary
policy announcement dates accounts for much of the secular decline in long-term interest rates in the U.S. We
make three key contributions to this literature. First, we examine the monetary policy announcement effect
across multiple central banks. Second, we show that FOMC announcement windows explain a significant
portion of the global secular trend in interest rates, while announcements from other central banks do not
produce comparable effects. Third, we offer various decompositions of the relationship between monetary
policy announcements and the secular decline in interest rates. Specifically, we find that this relationship
cannot be explained by information channels, term premiums, or inflation expectations. In essence, our
analysis parallels the approaches of Nakamura and Steinsson (2018) and Hanson and Stein (2015) but instead
investigates the cumulative effects across countries.

This paper further contributes to the extensive literature on monetary policy spillovers. Much of the
existing research focuses on the impact of U.S. policy on real economic variables. Early studies, such as

Calvo et al. (1993) and Mackowiak (2007), examine the spillover effects on emerging economies, while Kim



and Roubini (2001) and Kim (2007) emphasize the effects on advanced economies. The global financial
cycle literature, pioneered by Rey (2013), identifies U.S. monetary policy shocks as a critical global factor
driving risky asset prices worldwide. This work has been expanded by important studies including Miranda-
Agrippino and Ricco (2021), Albagli et al. (2019), Dedola et al. (2017), Gilchrist et al. (2019), Miranda-
Agrippino and Rey (2020), and Brusa et al. (2020), which focus on the Federal Reserve. Additionally, Gerko
and Rey (2017), Jarociniski (2022), Miranda-Agrippino and Nenova (2022), and Kearns et al. (2023) highlight
the central roles of the Federal Reserve, the European Central Bank, and the Bank of England. Rather than
examining how identified shocks drive short-term fluctuations in asset prices, this paper introduces a novel
perspective by investigating the association between monetary policy and long-term trends in safe asset
prices—a phenomenon we term the “global safety trend”.

The literature on the secular decline of natural rates highlights several key macroeconomic and financial
drivers. Demographic shifts, particularly changes in fertility and mortality rates, significantly influence the
natural rate by affecting economic growth, dependency ratios, and aggregate saving for retirement (Auclert
et al. (2021) Carvalho et al. (2016), Gagnon et al. (2021)). On the financial side, international capital
flows and the scarcity of safe assets are critical factors. Emerging markets present alternative investment
opportunities, raising natural rates in advanced economies (Obstfeld (2023)), while the limited supply of
safe assets—especially U.S. government bonds—drives up their price and lowers returns (Bernanke (2005),
Bérdny et al. (2023) Caballero et al. (2008); Del Negro et al. (2017); Krishnamurthy and Vissing-Jorgensen
(2012)). Market power also plays a role, as increased concentration can depress future investment demand
but redirect dividends from labor to capital owners, with mixed effects on the natural rate (Ball and Mankiw
(2023); Eggertsson et al. (2019); Platzer and Peruffo (2022)). Finally, productivity growth, by increasing
the marginal product of capital, raises interest rates to incentivize lending (Cesa-Bianchi et al. (2022);
Mankiw (2022)). While we do not directly estimate natural rates in this paper, we bring in a new monetary
explanation to the debate about the drivers of the trend in equilibrium long-term interest rate.

The remainder of the paper is organized as follows. Section 2 describes the sovereign yield data and
central bank event dates. Section 3 describes our baseline empirical methods and results. Section 3.2
compares the spillover effects of various central banks on international sovereign yields and contrasts the
contemporaneous effects with the cumulative effects. Section 4 shows that the realized U.S. monetary

policy actions are more important than the “information channel” in explaining world interest rate trends.



Section 5 decomposes our baseline results into the responses of risk-neutral rates and term premia. Section 6
investigates the cumulative effects of FOMC announcements on real interest rates. Section 7 examines the

statistical significance of cumulative effects of FOMC announcements. Section 8 concludes.

2 Data

2.1 Daily Sovereign Yields

Our main source of daily sovereign yields is Bloomberg, following Du et al. (2018). Our analysis focuses
on the 10-year yield, but our findings extend to other maturities. Moreover, we rely on the entire yield
curve data to estimate changes in the expected interest rates and term premia during monetary policy
announcement windows. The Federal Reserve Board and the Bank of England provide daily sovereign
yields on their websites with starting dates earlier than the Bloomberg data. In this case, we use the yield
curve data provided by the central bank. Table 1 summarizes the sources of daily sovereign yields and
the respective starting dates. For each country, the Bloomberg yield curve dataset contains maturities of 3
months, 6 months, and yearly maturities from 1 to 10 years, except for 6, 8, and 9 years. Gilirkaynak et al.
(2007) (GSW) covers maturities from 1 year to 30 years with yearly increments. We augment the GSW yield
curve data with 3-month and 6-month interest rate data from the FRED. For the U.S., we select the same
maturities as Bloomberg to be consistent with other countries. For Norway, while the Bloomberg dataset
begins in 1998 and lacks observations between November 2012 and April 2014, Investing.com provides
daily Norwegian 10-year yield data dating back to February 18, 1994. We complement the Bloomberg data

with this source to create a longer and more complete time series.

2.2 Central Bank Announcements

FOMC Announcement Dates The Federal Open Market Committee (FOMC) makes U.S. monetary
policy decisions. Since 1981, the FOMC has typically held eight scheduled meetings per year. Most monetary
policy decisions since 1994 have been made during these scheduled meetings, while a few were made during
unscheduled meetings. In contrast, unscheduled meetings accounted for a large fraction of changes in the
federal funds rate before 1994. Some of the unscheduled meetings were not followed by immediate policy

actions or a statement. The public learned about these meetings with a significant time lag. These meetings



Table 1: Sources of daily sovereign yields.

Country Abbreviation Source Start
Australia AUD Bloomberg Apr 16, 1991
Canada CAD Bloomberg Jun 25, 1991
Switzerland CHF Bloomberg Feb 25, 1994
Germany EUR Bloomberg Oct 03, 1991
U.K. GBP Bank of England Jan 02, 1979
Japan JPY Bloomberg Sep 30, 1992
Norway NOK Bloomberg (after 1998) & Investing.com Feb 18, 1994
New Zealand NZD Bloomberg Mar 9, 1992
Sweden SEK Bloomberg Feb 25, 1994
U.S.A. USD Federal Reserve Board (GSW) Jun 5, 1989

Notes: The plots start from the first FOMC date (June 5, 1989) or the first date the
yields become available, whichever is later. GSW refers to Giirkaynak et al. (2007). The
starting dates are those for the 10-year yield series.

are excluded from the list of FOMC announcement dates.

In line with Hillenbrand (2025), our selection of FOMC announcement dates corresponds to the time
when the public receives information about the meetings. Before 1994, changes in monetary policy were
typically disclosed to the market one day after the meeting through open market operations. Therefore,
for dates before 1994, we rely on the dates that the market associated with a monetary policy change,
as identified by Kuttner (2001, 2003). Our first FOMC announcement window was in June 1989. After
1994, monetary policy decisions were predominantly made during scheduled FOMC meetings, with the Fed
consistently releasing a statement if the federal funds rate changed. Consequently, we utilize the dates when

these statements were released. In Appendix A, we list the FOMC announcement dates.

Fed Chair Speeches We obtain the dates of the Federal Reserve Board Chair speeches from the Federal
Reserve Board’s official website. The website documents the dates of speeches by the Federal Reserve Board
Chair, Vice Chair, and other officials from 1996 onwards. Swanson and Jayawickrema (2023) demonstrate
that the speeches by the Chair are much more important than those by the Vice Chair or other officials for

interest rates and stock prices, so we focus on world interest rate dynamics during the Chair speech dates.

Other Central Bank Monetary Policy Announcements Whenever possible, we collect monetary
policy announcement dates from the respective central bank’s website. We supplement the calendar with

records from Investing.com and verify that the latter coincides with the official central bank calendar when


https://www.federalreserve.gov/newsevents/speeches.htm

the two samples overlap. Most of the monetary policy announcement samples start in 2000, and the latest
starting date is September 16, 2004, for the Swiss National Bank. According to Albagli et al. (2019), the

non-U.S. monetary policy announcement dates seldom coincide with FOMC monetary policy announcements.

3 Interest Rate Dynamics and Monetary Policy Announcements

We examine the dynamics of the 10-year government bond yield during different event windows. The
sample period is divided into two parts: central bank monetary policy announcement windows (MP windows)
and non-monetary policy announcement windows (non-MP windows). When the Federal Reserve is the
central bank of concern, we refer to these as FOMC windows and non-FOMC windows. Following the
methodologies of Hanson and Stein (2015) and Hillenbrand (2025), we define MP windows as the days
t—1,t,t+1 surrounding each monetary policy announcement date ¢, with non-monetary policy announcement
windows encompassing the remaining days. We cumulatively sum the daily yield changes of the 10-year
government bond yield over each event window. Due to data availability, most of our analysis focuses on
nominal yields to maintain a longer sample, while Section 6 is dedicated to real yields using inflation-protected
bonds.

Formally, the cumulative change series is defined as

t
V' = > (s = ye-1) Leew, (1)

s=to+1

where t and s denote daily dates, t( is the first date of the sample, y, is the log n-year Treasury zero coupon
yield on date s, 1s5cw is an indicator function for the set W, and W € {M P,nonM P} is either the set of
monetary policy announcement window dates or remaining dates outside of central bank monetary policy
announcement windows. Since the two event windows are disjoint and span the full sample, for each time ¢,
the total change in the yield relative to the initial value equals the cumulative sum of yield changes over the

MP windows plus the cumulative sum of yield changes over the non-MP windows:

Yy — Yo = VyfllDates _ vyt]\/IP + vytnon]VIP (2)

In the rest of the paper, we subtract the initial values from the observed yields, so that Vy"Pes and y,



can be used interchangeably.

3.1 FOMC Announcements

In Figure 2, we plot the cumulative sum of daily changes in the 10-year government yields during FOMC

windows for the G10 countries.?

For each country, the blue line represents the observed cumulative yield
change up to time ¢, the red line indicates the cumulative yield change within FOMC windows, and the
black line reflects the cumulative yield change during non-FOMC windows. At any time ¢, the cumulative
changes within FOMC and non-FOMC windows together equal the observed cumulative yield change (red
line + black line = blue line).

The blue lines depict the cumulative changes in observed yields relative to the initial value, showing
steady declines in 10-year government bond yields over the last three decades. The average decline across
countries is approximately 4.7 percentage points, with the U.K. yield experiencing the largest decrease at
8.24%. These trends align with a substantial body of literature documenting the secular decline of long-term
interest rates and the natural interest rate, r*.

The striking findings emerge from the decomposition between FOMC windows and non-FOMC windows.
As noted by Hillenbrand (2025), the decline in the 10-year U.S. Treasury yield is primarily explained by the
changes within the FOMC windows. Both the overall decline and that within FOMC windows converge at
around negative five percentage points. More interestingly, this pattern extends to the 10-year government
bond yields of other countries. A significant portion of the decline in 10-year government bond rates across
various countries is closely associated with the declines occurring solely within the FOMC windows. For
instance, the decline in observed yields and the decline within FOMC windows for Canadian government
bonds are both exactly 6.3% by the end of the sample. The strong association between the actual yield
dynamics and those within FOMC windows is particularly impressive given that FOMC meetings occur only
eight times a year, meaning the cumulative yield adjustments during FOMC windows only happen 24 days
annually—Tless than 7% of the trading days in a year.

Quantitatively, we evaluate the model fit using a pseudo R? measure, which is reported in each subtitle.

The measure is computed as one minus the ratio of the squared fitting error of the FOMC-window series to

2These countries represent advanced economies with the most heavily traded government bond and exchange rate markets,
including Australia (AUD), Canada (CAD), Switzerland (CHF), Germany (EUR), the United Kingdom (GBP), Japan (JPY),
Norway (NOK), New Zealand (NZD), Sweden (SEK), and the U.S. (USD).
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the sum of the squared fitting errors of both the FOMC and non-FOMC window series:

Sy (g — VyFoMe)?

pseudoR? =1 — = oron2 T ooz
i (ye = VyperFOME)™ 157 (ye — VyfOME)

3)

Intuitively, the pseudo R? can be interpreted as analogous to R? and is bounded between zero and one. A
larger pseudo R? indicates that greater error occurs during non-FOMC windows, suggesting that the FOMC
windows provide a better fit to the observed yields. Since the FOMC and non-FOMC windows cover the
entire sample period, a higher pseudo R? also implies that the FOMC series fits the observed yield data
more effectively.

Overall, the FOMC series fit the actual yields quite well. The most impressive one is the U.S. 10-year
yield. The pseudo R? indicates that the FOMC windows explain 94% of the total variation in the U.S. 10-year
yield. Additionally, the FOMC windows demonstrate impressive explanatory power for yields in Australia,
Canada, Switzerland, Germany, Norway, New Zealand, and Sweden, accounting for over two-thirds of the

observed total variations.?

3.2 Other Central Banks’ Monetary Policy Announcements

In the previous section, we have shown that yield changes over the US FOMC windows can explain a
significant share of the long-term decline of global interest rates. Is our baseline result a unique feature of
U.S. monetary policy, or can other central banks’ announcement dates also explain the long-term trends
of domestic or foreign interest rates? In this section, we first show that the cross-country yield long-run
decline is a unique feature of the U.S. FOMC windows. Then, we demonstrate that our findings are not
contradictory to the established results in the literature that other central banks’ announcements also have
significant spillover effects on world interest rates, but these effects are contemporaneous.

Do world interest rates also persistently decline during non-U.S. central bank announcement windows?
We repeat the exercise described by Equation (2) but replace the FOMC announcement dates with other
central banks’ announcement dates, and then we investigate whether the announcement windows can explain
interest rate trends internationally or at least domestically.

In Table 2, we use the pseudo R? and root mean square error (RMSE) to summarize how well the

3In Appendix B, we demonstrate that the limited variation in the U.K. yield during FOMC windows can be substantially
improved when the FOMC window is extended backward to three days before the announcement.

11



cumulative sum of daily yield changes within each central bank’s monetary policy announcement windows
can fit the observed 10-year yield data.* In comparison, we also report the measures for the sums of daily
yield changes during the FOMC windows and the remaining days. The RMSE for the cumulative sum of

daily yield changes of country ¢ within an event window W is defined as:

1 2
RMSE; = \/ - ; (yie — Vyl¥)~ )

In the upper panel, we report the results for the full sample. The three rows of pseudo R? sum up to
100% for each column. The first row of the pseudo R? panel is analogous to the ones in Figure 2. Note
that here we divide the non-FOMC window into the domestic monetary policy window and the days that
are neither FOMC nor domestic monetary policy windows, so the denominator is not the same as that in
Figure 2. Despite this difference, the results are similar, and the FOMC windows explain the majority of
the total variation in the observed yield. The contributions of the domestic monetary policy announcements
to the cumulative yield changes are universally much smaller than the FOMC windows.

Alternatively, we report the RMSEs associated with the three event windows. A small RMSE indicates
that the series is close to the actual yield. For all countries, the FOMC windows generate a smaller RMSE
than the domestic monetary policy windows, indicating that the FOMC announcements have performed
better in explaining the yield dynamics. In fact, in Germany, New Zealand, and Sweden, the RMSE of the
domestic monetary announcement windows is larger than that of the non-monetary policy announcement
windows.

In the lower panel of Table 2, we present results for the sample beginning when domestic central bank
monetary policy announcement data becomes available. This approach prevents underestimating the domes-
tic central bank’s contribution due to a smaller number of event windows. For instance, ECB announcement
data are only available after 1999, following the establishment of the ECB. By and large, the pseudo R? and
RMSE values remain very similar to those reported in the upper panel.

Figure 3 illustrates the cumulative daily changes in the 10-year yield during FOMC windows and domestic
central bank windows, providing a visualization of the summary table in Table 2. We begin the cumulative

sum when domestic monetary policy data becomes available. Similar to what is observed in Figure 2, the

4In Appendix D, we plot the dynamics of world 10-year yields during each central bank’s announcement windows, which
are analogous to Figure 2.
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Table 2: Fitting errors of the cumulative announcement effects of central banks.

AUD CAD CHF EUR GBP JPY NOK NZD SEK
Full Sample
Pseudo R? (%)
FOMC 69 78 81 69 62 20 82 76 68
Domestic 25 5 8 3 2 44 1 11 2
Other dates 6 17 12 29 36 36 17 13 30
RMSE (% p.a.)
FOMC 2.00 2.19 1.13 2.16 2.76 3.12 1.25 1.35 1.79
Domestic 3.72 3.31 1.60 4.49 3.59 2.84 2.32 2.76 4.01
Other dates 7.33 4.82 2.62 3.53 3.64 3.80 3.35 2.26 2.90
After domestic MP announcement data is available
MP start 90/1/21 00/2/3 00/1/20 99/1/7 97/6/6 99/1/18 86/1/12 99/3/6 99/1/4
Pseudo R? (%)
FOMC 69 79 82 69 60 22 82 77 70
Domestic 25 5 8 3 2 48 1 11 2
Other dates 6 16 10 28 38 30 17 11 27
RMSE (% p.a.)
FOMC 2.00 2.43 1.34 2.39 3.10 3.31 1.25 1.38 1.78
Domestic 3.72 3.78 1.95 5.07 4.06 2.98 2.32 3.05 4.30
Other dates 7.33 5.51 3.20 3.94 3.92 4.25 3.35 2.48 3.16

Notes. The table reports the pseudo R? and RMSE for each event window to explain the total variation
in the observed yield. RMSFE = \/ % Do (yt - Vyl¥ )2, where y; is the actual level of the yield, and

V" is the cumulative changes in y; during three-day windows bracketing the announcements of FOMC
or the domestic central bank, or the other days.
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Figure 3: Cumulative changes in nominal 10-year yields during FOMC or domestic CB announcement
windows.

Notes. Unit of the y-axis is percentage p.a.. “All dates” refers to the actual yield change relative to the initial value, “FOMC”
is the cumulative yield change during FOMC windows, and “Dom. CB” is the cumulative yield change during domestic central
bank announcement windows.
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overall secular decline in the 10-year yield is accompanied by a consistent downward drift during FOMC
windows. This contributes to the relatively higher pseudo R? and lower RMSE associated with these win-
dows. Interestingly, a systematic downward drift is not commonly observed on other central bank monetary
announcement dates. While there are some downward movements in the cumulative yield changes on the
Reserve Bank of Australia, Bank of Canada, and Swiss National Bank’s announcement dates, the cumu-
lative yield change remains nearly flat during the Bank of England, Norges Bank, and Sveriges Riksbank
announcement windows. More surprisingly, upward trends are observed during the European Central Bank
and Reserve Bank of New Zealand’s announcement windows.

We summarize the idea of Figure 3 with a panel regression, which is reported in Table 3. We quantitatively
examine the systematic differences between FOMC windows, other central bank monetary announcement

windows, and other regular days by dummy variables. The estimated regression is:

Asyis =i+ Y Beler+ iy, (5)

where Agy;; is the 3-day change in the 10-year yield in country ¢, and 1., is an indicator for whether ¢
belongs to the announcement window of country c. That is, 1.7-1 = 1ler = 1741 = 1 if there is a
monetary announcement of country ¢ on date T. The equation is estimated using the 10-year yield of all
countries and all days after 2000. We control for country-fixed effects, and the standard errors are clustered
at the event level.

Among all the central banks, only the Fed has a significantly negative effect on cross-country yields
during announcement windows, with an additional 0.87 basis point drop relative to non-FOMC window
days. Furthermore, we test whether all central banks except the Fed have zero effects on cross-country
yields. We find very weak evidence against the null hypothesis (F'=1.05 with a p-value of 0.39).

Overall, the main message of this section is that a large share of the trend decline in global long-term
interest rates occurred in the FOMC window, i.e. in the days around U.S. monetary policy announcements.
By contrast, monetary policy announcements of other central banks did not exert a similarly persistent effect
on domestic or other countries’ long-term interest rates.

What explains the dominant role of the FOMC window in global long-term interest rates trends? Me-

chanically, it results from large and significant interest rate spillovers from the U.S. to other countries (see e.g.
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Table 3: Average three-day yield changes during CB windows and non-CB windows.

AUD CAD CHF EUR GBP JPY NOK NZD SEK USD
B 036 -0.05 066 -0.08 008 -039 -039 062% 055 -0.87
se (0.31) (0.34) (0.57) (0.35) (0.33) (0.33) (0.39) (0.37) (0.42) (0.42)

F-statistic of all non-US central bank coefficients are jointly zero: F' = 1.05, p = 0.39.

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01. The table reports the results from the panel
regression Agy;; = a+Y . Belei+u; ¢, where Agy; , is the 3-day change in the 10-year yield
in country , and 1. is an indicator for whether ¢ belongs to the announcement window of
country c¢. Each column reports 3. and se(ﬁc). The last row reports the F-statistic and
p-value for all non-U.S. central banks jointly have zero coefficients. The standard errors
are clustered at the event level. The units are basis points per annum.

Obstfeld (2015), Hofmann and Takats (2015), Kearns et al. (2023), Albagli et al. (2019)). Through these
spillover effects, the cumulative negative effect of FOMC announcements on U.S. long-term bond yields
transmits globally.

To substantiate this point, we assess the effect of the decline of U.S. long-term interest rates during the
FOMC windows on other countries long-term interest rates. The findings are summarized in Table 4. We
first conduct a panel fixed effect regression of the change of daily 10-year yield change of a foreign country

during the FOMC windows on the change in US yields:

Ay = o + BAY; ¢ + uy g, (6)

This regression captures the contemporaneous spillovers of changes in U.S. bond yields during the FOMC
window. We observe a significant positive monetary spillover. We find that when the U.S. bond yields
decrease by 1 percentage point during FOMC meetings, foreign bond yields decline by an average of 0.88
percentage points.

We then examine the longer-term spillovers. Specifically, for each FOMC meeting at date ¢, we compute
the 10-year yield change from ¢ 4 1 to t+10-year.” We regress this 10-year horizon yield change on the daily
change of US yield during the FOMC meetings:

Avjoy¥Yit = a; + BAY; ¢ + Ui t110y, (7)

5When computing the 10-year horizon yield change, we exclude the yield change that happens during the future FOMC
windows.
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Table 4: Regression table of foreign country yield change contemporaneously and 10-year from event dates.

Contemporaneous regression 10 year horizon local projection

Ayus 0.886%** 2.50%
(0.055) (1.15)
R? 0.335 0.449
adj. R 0.336 0.447
within R 0.336 0.01
N 6,447 2,385

*p<0.1; **p<0.05; ***p<0.01.
Standard errors in parentheses are clustered by event date.

The premise is that if the monetary policy spillover is temporary, we would not see a persistent effect on
foreign interest rates. We find the estimated coefficient to be around one, even if only marginally significant.
The long-lasting effects of monetary policy documented here are consistent with findings from Hanson and
Stein (2015), who identified a similar pattern using forward data, as well as recent studies by Jorda et al.
(2020) and Fukui et al. (2023), which identify monetary policy shocks through a pegged currency restriction.

While these considerations help explain the persistent effects of FOMC announcement effects on global
yields, they leave open the economic forces driving the results. In the following sections, we zoom in on the
FOMC announcement effects on global yields, trying to uncover the underlying mechanisms by looking at

long-term interest rate dynamics from different perspectives.

4 The Underlying Channel: Fed Response to News

Why is the global yield decline so concentrated during FOMC windows? In this section, we present
evidence supporting a “Fed response to news” channel. The inference of monetary policy stance has long
been a key focus for market practitioners. Asset prices are inherently forward-looking; when a monetary
policy decision is made, investors must not only grasp the immediate implications for the macroeconomy
but also comprehend the underlying rationale behind the policy and any additional information released
alongside the decision. Such insights can significantly influence expectations regarding the future trajectory
of interest rates. These inferences are commonly referred to as the “Fed response to news” channel and the
“Fed information” channel.

We first present evidence that the cross-country yield decline surrounding FOMC meetings is significantly
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concentrated around those meetings preceded by macro news announcements, aligning with the “Fed response
to news” perspective articulated by Bauer and Swanson (2023a). Next, we compare and contrast this channel
with the Fed communication channel proposed by Hillenbrand (2025), which utilizes dot-plot information
and Fed Chair speech insights. Finally, we demonstrate that the yield decline is associated with a measure

of the “Fed response to news” component within the monetary policy surprise framework.

4.1 FOMC Dates Preceded by Macro News Announcements

To examine the underlying transmission mechanism, we partition the FOMC windows into two distinct
sub-windows: those preceded by macroeconomic news announcements and those that are not. Given the
Federal Reserve’s dual mandate, we focus on Consumer Price Index (CPI) and Gross Domestic Product
(GDP) announcements, as these variables are primary determinants of policy interest rates under the Taylor
rule and are widely referenced in the New Keynesian framework. An FOMC window is classified as being
preceded by macroeconomic news if a CPI or GDP announcement occurs within the four business days
leading up to the FOMC meeting. The four-day cutoff is selected to ensure an equal split of the sample
between meetings preceded by macroeconomic news and those that are not.

Figure 4 reports the cumulative sum of daily yield changes across the two sub-windows. The blue line
in each subfigure refers to the cumulative change in FOMC windows. The red and green lines are those
preceded by macro news and those that are not, respectively. We denote these two windows as macro news
FOMC window and non-macro news FOMC window. The pseudo R? measuring the percentage of total
variations during FOMC windows explained by the macro-FOMC windows is reported in the subfigure title.

The figure indicates that the downward yield trend during FOMC windows is heavily concentrated on
those preceded by macro news. In the USD case, the yield decline in the macro news FOMC window tracks
the yield decline almost perfectly from the start date to the end date with a pseudo R? of 99%. For all
other countries, The macro news FOMC window explains, on average, about 80% of the variation. Note
that the macro news and non-macro news FOMC windows equally split the sample. So, as a benchmark,
the pseudo R? should be 50% if the yield decline is evenly distributed. The fact that all pseudo R? values
exceed this neutral benchmark suggests that how the Fed responds to macroeconomic news plays a crucial
role in shaping yield movements around FOMC meetings.

Interestingly, the macro news windows themselves do not explain much of the observed yield dynamics. In
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Figure 4: Cumulative changes in nominal 10-year yields during FOMC macro news windows.
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explained by the “FOMC with Macro News” series.
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Figure 5, we compare the yield dynamics during FOMC announcement windows and U.S. news announcement
windows, where the latter is defined as from the day before to the day after U.S. GDP or CPI announcement
days. The macro news announcement windows constitute 20% of all trading days, twice as frequent as the
FOMC announcement windows. Nevertheless, the macro news windows explain less yield dynamics than the
FOMC windows. In some countries, such as Switzerland, the Eurozone, Japan, New Zealand, and Sweden,
the 10-year yield increased during many of the macro news windows.

In summary, the FOMC meetings immediately preceded by macroeconomic data releases are mainly re-
sponsible for the global downward interest rate trends. Macro data releases alone do not lead to downward
interest rate trends. This does not necessarily imply that the financial market fails to internalize macroeco-

«“

nomic news. Instead, there seems to be a “wait and see” effect, whereby the market internalizes the macro

shocks only after observing the Fed’s response to the news.

4.2 Macro News and the Dot Plot

In this subsection, we compare the macro news FOMC window with the Fed information effect (or Fed
communication effect) as suggested by Hillenbrand (2025). We show that the Fed information effect is
unlikely to explain a significant share of the secular decline observed.

We measure the Fed information effect using two events. First, we follow Hillenbrand (2025) to make
use of the “dot plot” from the Summary of Economic Projections. Second, we look at an alternative set of
windows when the Fed chair delivers speeches to the public - the Fed chair speech window.

As part of the efforts by the Fed to improve policy transparency, the Summary of Economic Projections
and the dot plot were introduced in 2012. Since then, every quarter-end FOMC meeting announcement comes
with economic projections and, more importantly, the interest rate projections of the FOMC members, which
is known as the dot plot. Because the FOMC meets eight times a year, 50% of the FOMC meetings post-2012
come with the dot plot release.

We evaluate the Fed information effect using the dot plot in Figure 6. The figure reports the cumulative
yield change during FOMC windows, the cumulative yield change during dot plot FOMC windows, and the
cumulative yield change during macro news FOMC windows.

Figure 6 shows three messages. First, the blue and the red lines show that the secular yield decline has

been evident since the sample start date in the early 1990s, and the macro news FOMC window tracks it
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Figure 5: news announcement windows.
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well. For most countries, there were about 4 percentage points decline in yield observed in the twenty-year
sample before 2012. Second, the yield decline during the FOMC windows from 2012 onwards is relatively
mild, which is about -0.5 percentage points on average, and the cumulative decline during the dot plot FOMC
window (green lines) features a slight upward trend for six out of the ten countries in our sample. Finally,
the pseudo R? that measures how well the yield changes are explained by the dot plot FOMC windows shows
that the fit is very poor, ranging from zero to 2%, when the number of dot plot FOMC windows account for

about 16% of the total FOMC windows in the sample since the 1990s.
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Figure 6: Cumulative changes in nominal 10-year yields during FOMC macro news windows.

Notes. Unit of the y-axis is percentage p.a.. The pseudo R? measures the percent variations in the “FOMC window” explained
by the “FOMC dot plot window” series.
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4.3 Do Actions Speak Louder Than Words? Fed Chair speech windows

As documented by Swanson and Jayawickrema (2023), the volatility of asset prices, especially long-
maturity yields, is often higher during Fed Chair speech dates than during the FOMC meeting announce-
ments. They argue that Fed Chair speeches are more important than FOMC announcements for monetary
policy transmission. In this exercise, we interpret Fed Chair speeches as a relatively pure information channel
since there is no obvious policy action taken during the speeches.

We cumulatively sum the daily yield changes during Fed Chair speech windows and non-Fed Chair speech
windows, comparing them with the actual yield dynamics. The Fed Chair speech dates are sourced from the
Federal Reserve Board of Governors’ website, with documentation beginning on June 13, 1996.5

Figure 7 plots the cumulative sum of daily yield changes over the Fed Chair speech windows. There are
412 Fed Chair speech dates in our sample, whereas the number of FOMC announcements during the same
period is 226. Despite the greater number of Chair speeches, they are disproportionately less associated with
overall yield dynamics than FOMC announcements. For all the countries’ yields, the cumulative declines
over the Fed Chair window do not exceed 2%. Moreover, the cumulative yield changes during these windows
account for minimal fractions of the total variations in actual 10-year yields, as measured by the pseudo
R2. For example, the Fed Chair speech windows contribute less than 2% to the total variations of the
10-year yields in Australia, Switzerland, Germany, the U.K., Sweden, and the U.S. Therefore, the majority
of the yield decline over the sample period is explained by non-Chair speech windows, which include FOMC
windows.

The weak relationship between Fed Chair speeches and the secular decline of government bond rates does
not imply that these speeches have no impact on asset prices. As highlighted by Swanson and Jayawickrema
(2023), Fed Chair speeches significantly influence various asset classes in the U.S., including futures, equities,
and the entire term structure of government bond yields. In Table 5, we report the standard deviations of
daily changes in world 5-year, 10-year, and 5-5 forward rates during different event windows. “FOMC” and
“Chair” refer to the three-day event windows centered around the FOMC announcement dates and Federal
Reserve Chair speech dates, respectively. “Other” pertains to days belonging to neither of these windows.

All countries’ government bond rate changes during the FOMC window are more volatile than those on

6Depending on the country sample, the 10-year bond yield series start from 1991 to 1994 (see Table 1), we cumulate the Fed
Chair window only from 1996 due to data availability. The website is https://www.federalreserve.gov/newsevents/speeches.htm.
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Figure 7: Cumulative 10-year yield changes during Fed Chair speech windows.

Notes. Unit of the y-axis is percentage p.a..

A Fed Chair speech window is from the day before the speech to the day

after the speech. “Others” refers to all other dates (including FOMC announcement windows). The pseudo R? is defined as
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Table 5: Standard deviation of daily yield changes.

3-month 5-year 10-year 5-5 forward

FOMC Chair Other FOMC Chair Other FOMC Chair Other FOMC Chair Other
AUD 7.32 6.61 7.40 11.43 10.74 10.09 11.11 10.71 10.05 12.72 11.92 11.61
CAD 7.36 7.06 6.78 10.77 9.46 9.20 9.82 9.31 8.71 10.71 10.18  9.60
CHF 7.14 6.21 5.61 9.94 9.41 8.55 9.70 9.26 8.57 11.03 10.39 9.94
EUR 5.58 4.45 5.39 11.24 10.55  9.49 10.66 10.04 9.22 11.74 10.70 10.24
GBP 7.05 5.83 7.67 8.08 6.24 7.60 7.52 5.84 7.25 10.95 7.69 10.78
JPY 444 3.79 4.11 9.75 8.59 8.10 9.19 8.36 7.93 10.48 9.30 9.24
NOK 6.43 5.95 5.78 10.33 10.26  9.55 10.03 10.37  9.91 11.61 13.54 13.52
NZD 7.27 6.34 7.37 11.25 9.68 9.53 10.05 9.34 9.08 13.70 12.06 13.34
SEK  6.39 5.74 5.82 10.92 10.04 9.63 10.76 9.73 9.58 12.41 10.61 10.95
USD 6.59 4.12 4.26 6.84 6.18 5.85 6.56 6.06 5.72 7.41 6.70 6.36

Notes. The table reports standard deviations of daily yield changes over three sets of dates: three-day event
windows bracketing FOMC announcements, three-day event windows bracketing Fed Chair speeches, and other
dates. The units are annualized basis points.

normal days. Additionally, yield changes in eight out of ten countries during the Fed Chair speech window
are more volatile than those during other days. Overall, the findings of Swanson and Jayawickrema (2023)
for the U.S. financial market can be generalized to G10 countries, but the reactions to Fed Chair speeches
are much less monotonic than those to FOMC announcements, thus failing to explain the secular decline of
government bond rates.

Interestingly, Swanson and Jayawickrema (2023) demonstrate that FOMC announcements have larger
impacts on short-maturity interest rates than Chair speeches, while the latter is more important for long-
maturity interest rates, measured by contemporaneous changes in the interest rates. Illustrating that the
10-year yields in various countries have declined much more during FOMC announcement than the Fed Chair
speech windows, Figure 7 seems to contradict Swanson and Jayawickrema (2023). However, the reason for
the contradiction is that we study the sum of actual daily yield changes during the event windows instead
of the average absolute changes or standard deviation of daily changes. Although interest rates change
drastically during the Fed Chair speeches, as shown by Table 5 and Swanson and Jayawickrema (2023), the
directions of those changes are more evenly distributed across positive and negative values, so they cancel

out each other in the summation.
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4.4 Measuring Fed Response to News Using High Frequency Surprises

Having established that much of the cumulative yield change variation is concentrated in the FOMC
windows that are preceded by macro news announcements, in this subsection, we make use of a measure
from the high-frequency identification literature to directly connect the macro news windows with the “Fed
response to news” channel.

High-frequency identified monetary policy shocks (MPS) have become a standard tool in the empirical
macro literature since Kuttner (2001) and Giirkaynak et al. (2005). We summarize the high-frequency
changes in interest rate futures using the MPS measure from Bauer and Swanson (2023a), which is defined
as the first principal component of 30-minute changes in the first four Eurodollar futures around FOMC
announcements. As Bauer and Swanson (2023a) pointed out, part of the MPS is predictable by a set of
macro variables and macro announcements before the FOMC meeting. Therefore, the MPS measure can be

“purified” or orthogonalized with the following regression:

MPS; =~y + 11 Xe— + ug, (8)

where X;_ is a set of macro variables known before the announcement date ¢. Bauer and Swanson (2023a) es-
timate this equation and categorize the error term u; as the orthogonalized monetary policy shock, M PS¢k,
For our purpose, we measure the “Fed responses to news” component as the predictable component of M PS.”
In other words, we define

Mpsﬁesponse = MPSt _ MPSthh. (9)

In Table 6, we first verify the relevance of the macro news FOMC window using a contemporaneous
regression. We regress the 3-day yield change of the 10-year government bond rate on both M PS;jtesronse
and MPS¢"th. We estimate this regression separately on the macro news FOMC windows (if there is a
CPI or GDP announcement within 4 days before the FOMC) and the non-macro news FOMC windows.
The table summarizes the results for both the U.S. yield change and the rest of the G10 countries’ yield

change with a panel fixed effect regression. M PSP g g significant predictor of the 3-day yield change

during the macro news FOMC windows but not the non-macro news FOMC windows. On the other hand,

"With more VAR identification restrictions, Jarocifiski and Karadi (2020) document that more than 80% of the
MPStReSpO"Se variations are explained by the Fed response to macro news.
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Table 6: Contemporaneous effects of monetary policy shocks.

G9 U.S.
Macro No Macro Macro No Macro
MPSerth -0.2 0.3%%* 0.2 0.8%%*
(0.2) (0.1) 0.2)  (0.2)
MPSResponse 7 1%x -0.2 1.5%%*%  _0.1
(0.5) (0.5) (0.4) (0.5)
Const. -0.0 -0.0 -0.0* -0.0
(0.0) (0.0) (0.0) (0.0)
R? 0.0 0.0 0.1 0.1
R?_within 0.0 0.0
N 1134 1034 134 115
*p<0.1 B p<0.05 **p<0.01

Notes. The table reports results for Azy; ; = a+ 1 M PSP +
BQMPStReSpome + u;¢. Asy;; denotes three-day changes in
country 4’s 10-year yield over the FOMC window. For the “G9”
columns, the equation is estimated for the panel of non-U.S. G9
countries with country fixed effects. For the “U.S.” columns, the
equation uses the U.S. yield only. “Macro” and “No Macro” de-
note whether the regression is estimated using FOMC windows
preceded by U.S. GDP or CPI announcements.

the MPSPORTH ig significant during the non-macro news FOMC windows but not during the macro news
FOMC windows. The regression results suggest that the global yield decline during the macro FOMC
windows is precisely driven by the Fed’s response to the macroeconomic news. Note that M PS/esPomse ig
part of the 30-minute innovations in the interest rate futures, so it is consistent with the interpretation that
the financial market does not internalize the macro news until the Fed responds to it.

In Figure 8, we estimate the following equation to establish the relationship between the FOMC yield

decline and the cumulative MPS:
vy:nacronewsFOMC = + o CMPS?RTH + ’YQCMPStReSponse + ug, (10)

where VymacronewsFOMC g the sum of daily changes in a country’s 10-year yield over macro news FOMC
windows, and C M PSg = Zi:o M PSJ is the cumulative sum of the response component and orthogonalized

component of historical MPS up to ¢ during the macro news FOMC windows. We focus on explaining the
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cumulative VymacronewsFOMC for tyo reasons. First, while the macro news FOMC windows account for 50%
of the FOMC windows, it accounts for about 80% of the yield decline across countries, and especially 99%
of the yield decline in the US. Therefore it captures significant variations. Second, by the OLS construction,
MPSPETH sum up to zero, so there cannot be a downward trend over the full sample. Looking at the
macro news FOMC windows avoids the mechanical sum-to-zero problem. In any case, our key focus is
CMPStResponse'

We fit the equation country by country. In Figure 8, the cumulative yield change during the macro new
FOMC windows is indicated by the red lines. The fitted value of v, CMPSOETH and ~,C M PSP are
plotted as the black lines and purple lines, respectively. The figure clearly shows that the fitted value from
CM PS[ePoms€ tracks the 10-year yield decline over the macro news window very well. The subfigure title
reports the semipartial correlation of the two regressors. It indicates that, in all cases, adding C M PSesponse

to the regressions provides a much better fit to the cumulative 10-year yield decline. On the other hand,

adding CM PSPTTH does a very little job of changing the fit.

4.5 Fed Response to News and the Associated Decline

While the cumulative 10-year yield change is explained by yield change at the narrow set of FOMC
windows preceded by macro news, it doesn’t give rise to a secular “decline” automatically. Take a standard

Taylor rule as an example:

=1+ (m —m)) + ’yY(outputgapf) + ug, (11)

where 4; is the nominal policy rate, r} is the natural rate of interest, m and 7* are the inflation rate and
the inflation target and wu; is the monetary policy shock. Assume we start from the state where inflation is
at the target and zero output gap, then i; = ry. Now if the latest announced inflation is 1% higher than
the inflation target and if 4™ is perceived as 1.5, the market would expect the Fed to raise the interest rate
by 1.5% (without interest rate smoothing). However, if the Fed turns out to be raising the interest rate
only by 1.2%, there will be a monetary policy surprise measured as -0.3%. In the equation above, there are
two sources of the monetary policy surprise. The first one is u;, so the -0.3% surprise is a pure exogenous

monetary policy shock. The second one is that the -0.3% surprise reveals the true v™ is 1.2, and so the

28



% p.a.

% p.a.

% p.a.

% p.a.

% p.a.

AUD 10y, semipartial corr” (MPS®™", MPS"*°"*)= 6%,66%

CAD 10y, semipartial corr’ (MPS°™", MPS™*™)= 0%,88%

=== macro News FOMC wind oy

-2 @ -2
-4 ® -4
T
1990 2000 2010 202( ?990 2000 2010 2020
CHF 10y, semipartial corr® (MPS®™, MPS™""*)= 0%,84%  EUR_DE 10y, semipartial corr” (MPS®"", MPS"*°"*)= 0%,89%
'y
-1 .2
2 s
& -4
-3
* 1995 2000 2005 2010 2015 202( 7’?990 2000 2010 2020
GBP 10y, semipartial corr’ (MPS°™, MPS™*°™*)=10%,32% JPY 10y, semipartial corr’ (MPS°™, MPS™*°™*)= 9%,76%
A 1
. [ .
1, R
-2
-3
1990 2000 2010 202( 1992 2001 2010 2019
NOK 10y, semipartial corr” (MPS®"", MPS"¥°™*)= 1%,95% NZD 10y, semipartial corr’ (MPS®™", MPS"™"°"**)= 4%,84%
2 b
| s A A
T
-2 (=%
X 3
-4 -4
* 1995 2000 2005 2010 2015 202( -:990 2000 2010 2020
SEK 10y, semipartial corr® (MPS®™, MPS™**"**)= 1%,89% USD 10y, semipartial corr* (MPS®™", MPS"™*°™)= 1%,85%
2
e
“’i -2
-4 = “
* 1995 2000 2005 2010 2015 202( ?990 2000 2010 2020

fitted MPS orth === fitted MPS res

Figure 8: Cumulative changes in nominal 10-year yields during FOMC macro news windows.

Notes. Unit of the y-axis is percentage p.a.. TBD.
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market update coeflicient accordingly. According to the MPS decomposition in the previous section, the
MPS in the macro news FOMC windows is mostly associated with the second one.

Figure 9 presents the cumulative MPS change, along with cumulative M PS®¢sPonse and the cumulative
MPS during macro news FOMC windows. The figure indicates that realized monetary policy shocks over
the past three decades have been predominantly negative, regardless of the measure used. This trend helps
explain the secular decline in 10-year yields within the Fed’s Response to News channel. While the market
has generally perceived the Fed as more hawkish, over time, it has gradually adjusted its expectations,
recognizing that the Fed has been more dovish than initially anticipated. This interpretation is supported
by narratives such as Taylor’s 2007 Jackson Hole speech, which highlights a significant deviation from the
Taylor Rule between 2002 and 2005, criticizing the Fed for being excessively accommodative. Similarly, the

“too low for too long” narrative has been prevalent in discussions of post-2008 monetary policy.

5 Interest Rate Expectations and Term Premia

Hanson and Stein (2015) found that monetary policy has a surprisingly large effect on far-ahead real
forward rates through term premia, reflecting a reaching-for-yield channel. In this section we assess whether
our findings can be explained by this channel based on decompositions of long-term rates into term premia
and expected future short-term interest rates. We investigate which of these two are the main drivers of the
decline during the FOMC windows and show that the majority of the decline is associated with changes in

expected future short-term rates.

5.1 Model setup

To decompose the long-term interest rates into term premia and expected future short-term interest
rates, we adopt the affine term structure model developed by Bauer and Rudebusch (2020). The model is
particularly appropriate for our analysis because it allows for the possibility of cointegration trends as state

variables.®

8Bauer and Rudebusch (2020) show that once an otherwise standard affine term structure model incorporates the coin-
tegration trend as a state variable, the long-term behaviors of expected interest rates and term premia are opposite to those
implied by canonical models. The reason is that canonical term structure models assume stationary state processes, so expected
interest rates at long horizons must converge to the unconditional mean.
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We use upper case or bold letters to denote vectors. The state variable vector X; is a Kx x 1 vector X;

consisting of a trend vector 7; and a stationary vector X;:

X =p+T'1y +Xt’
Ty =Ti—1+m;, m, ~N(0,Q)

Xt :(I)thl + Ut, Ut ~ N(O, Q), (12)

where T, is a K, x 1 random walk and X, is a Kx x 1 stationary VAR(1). The shocks are i.i.d over time

and 1, L U,. Define
T ~ ~
7 = [T; XJ] U =T, + U, Q=E[UU ] =TQ,I'" +Q.
The log stochastic discount factor (SDF) m;41 evolves as
1

mt+l = —50 _— 6IXt — iA:At — A:QiéUt+1~ (13)

The price of risk is an affine function of Z;:°
A= 7(Ag+ M Z,). (14)

Note that the SDF is driven by a Kx X 1 dimensional shock with the same dimension as Xy, but is a
combination of shocks to 7, and X,. Although the trend 74 does not directly affect the observed yields, it
affects risk premia by affecting the price of risk.

The model implies a standard expression in the affine term structure model literature that the log zero-

coupon bond prices are affine in the state vector X;:
" = A, + Bl X, (15)

where A,, and B,, are coefficients satisfying standard no-arbitrage recursions. The log risk-neutral bond

9We assume that A satisfies A; = [(I — ), Alg} , l.e., the first K+ column of A; (the loading on 7¢) equals (I — ®)I'
and the remaining K x columns is an unrestricted Kx x Kx matrix Aja.
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prices solve

S g, [exp {_yta) +p§$1),mH , (16)

which is an affine function of X; and 7;:
pgn)ﬂ"n _ A:Ln + B,ZHTXt + CZ“TTt, (17)

and the coefficients solve the recursions described in Appendix C. The bond price and yield are related by
p§”) = —nyt("), and analogously for the risk-neutral and term premium components. Clearly, risk-neutral

rates explicitly depend on 7.

5.2 Model Estimation

Trend Proxy We assume that 7; is observable, which is referred to as the “observed shifting endpoint”
(OSE) model in Bauer and Rudebusch (2020). Our empirical proxy for 7, is the first principal component
of cumulative changes in the yield curve during FOMC windows.!? We justify the choice with the following
cointegration analysis.

Table A10 has established that the cumulative changes in yields during the Fed’s monetary policy an-
nouncement windows are the best fit for the long-run trends of interest rates worldwide. This is a restricted

version of the cointegration regression

Yt = Yo+ 71T + Ut (18)

with constraints v9 = 0,71 = 1. How well can the cumulative FOMC effects account for world interest rate
trends in an unconstrained regression? According to the Beveridge and Nelson (1981) decomposition, an
interest rate time series can be written as a random walk plus a stationary series, and the random walk is
interpreted as the “trend”. In this regard, we test whether u; is stationary when 7; is the cumulative yield
change during FOMC windows.

We estimate 49 and 7; using the dynamic OLS estimator of Stock and Watson (1993). The data are

end-of-month observations of each series. Then, we estimate 4; = y; — 9 —J17¢. We apply three stationarity

10The time series of cumulative changes during FOMC windows are almost parallel across maturities, so the first principal
component is similar to a simple cross-sectional average and explains close to 100% of the total variations. Therefore, we use
the first principal component of the FOMC-window series to represent the common trend of the yield curve.
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tests to 4;: the Augmented Dickey-Fuller (ADF), Phillips-Perron (PP), and Miiller-Watson low-frequency
(LFST) tests. We report the test statistics for ADF and PP and the p-value for LFST in Table 7. For
each column, the dependent variable is the country’s 10-year yield. In specification I, , = VPC’llUOi . Is
the first principal component of cumulative changes in the local yield curve during U.S. monetary policy
announcement windows. For each country, either the ADF and PP test statistics significantly reject the unit
root hypothesis, or the LFST p-value fails to reject the stationarity hypothesis. Therefore, the cumulative
changes in local yields during FOMC windows appear to explain the trend of each country’s 10-year yield
well.'' In specification II, 7, = VPClggt is the first principal component of the cumulative changes
in the U.S. yield curve during U.S. monetary policy announcement windows. Since it is common to all
countries, we interpret VPC 1g§,t as a global interest rate trend. For all countries, the ADF, PP, and LFST
tests uniformly support the stationarity of w;. Interestingly, the global trend VPC’lggt outperforms the
local trend VPCllU(;f’ , in explaining the interest rate trends of some countries, such as Switzerland, Japan,
Norway, and Sweden. The dynamics of U.S. interest rates during FOMC announcement windows are highly
informative about world interest rate trends. In specification III, we use 7, = [VPC1{S, VPC1g,]"
to explain world interest rate trends. The performance is better than the previous two specifications: the
cointegration residual seems to be more stationary. Motivated by this fact, we use the bivariate specification

of 7, for our term structure model.

Estimating the Term Structure Model We estimate the term structure model separately for each
country. Following Adrian et al. (2013), we take X; as the first five principal components of the country’s
yield curve. To investigate the role of monetary policy, as described above, our empirical proxy for 7; is
[VPC I%i“ VPC lggyt]—r, the first principal components of the cumulative daily changes in the cross-sections
of domestic and U.S. zero-coupon yields during the three-day FOMC windows. For the U.S., 7, = VPClggyt.
The results are quantitatively similar if we use changes during the FOMC window in individual yields, such
as the 10-year yield. The previous sections have demonstrated that VPC 1%f7t and VPC 1g§1t well account
for the trends of sovereign yields, so we use them to proxy the persistent state variable of the yield curve

over the past three decades. As a robustness check, in Appendix C, we demonstrate that the OSE model

results are similar to those produced by an estimated shift endpoint model, which estimates 7; from the

11n Appendix D, we report results using the first principal component of the local yield curve as the dependent variable.
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Table 7: Cointegration tests: 10-year yields and cumulative yield changes during FOMC announcement

windows.

AUD CAD CHF EUR GBP IPY NOK NZD SEK USD
It yy = + 'y1VPC'1%f’t + ut
constant -3.20 5.94 -1.64 -4.56 -7.74 -1.56 2.12 -4.63 -3.88 -2.01
(0.86) (0.23) (0.29)  (0.36) (0.71) (0.26) (0.41) (0.76) (0.44)  (0.22)
VPC1[)3, 142 0.09 1.37 1.36 1.63 0.96 1.63 2.01 1.41 1.36
(0.14) (0.01) (0.09)  (0.06) (0.10) (0.10) (0.34) (0.15) (0.09)  (0.05)
R? 0.78 0.76 0.87 0.92 0.84 0.60 0.76 0.77 0.84 0.93
SD 1.07 1.48 0.74 0.79 1.04 0.86 1.18 0.94 1.19 0.50
p 0.96 0.91 0.96 0.96 0.96 0.97 0.95 0.94 0.97 0.88
Half-life 15.9 7.0 18.5 15.3 17.2 20.4 14.8 11.1 24.9 5.4
ADF -3.32%F  427FF 240 -2.66* -2.72% -2.54 -1.76 -3.26%* -2.29 -5, 17HH*
PP SI7TETRR S32.27FFF 10.89  -15.43%%  -13.20% -9.87 -6.47 -21.30%%%  -9.44 -50.19%%*
LFST 0.49 0.76 0.38 0.61 0.29 0.11 0.13 0.79 0.34 0.91
II: y¢ =y + 71VPC'15§¢ + ut
constant -1.83 -3.63 -3.88 -4.78 -3.99 -2.35 -2.38 -0.58 -5.23 -2.01
(0.52) (0.37) (0.43)  (0.46) (0.39) (0.37) (0.80) (0.56) (0.64)  (0.22)
VPC1g, 155 1.73 1.33 1.80 1.83 0.85 1.99 1.34 2.02 1.36
(0.12) (0.09) (0.09)  (0.09) (0.09) (0.09) (0.24) (0.12) (0.16)  (0.05)
R? 0.80 0.89 0.85 0.89 0.89 0.75 0.82 0.75 0.82 0.93
SD 0.99 0.76 0.67 0.82 0.79 0.65 0.89 0.94 1.25 0.50
p 0.96 0.93 0.96 0.96 0.94 0.95 0.93 0.95 0.97 0.88
Half-life 15.6 10.0 16.0 16.9 11.5 12.7 10.0 14.7 26.6 5.4
ADF -3.22%%  3.46%FF  250%  2.78* -3.26%* -2.73% -2.62* -2.93%* -2.89%% 5 17HHE
PP -18.04%%  -22,04%FF  _13.98%  -15.03%%  -21.95%FF  _14.95%%  -11.59%  -15.80%%  -10.60  -50.19%**
LFST 0.45 0.93 0.79 0.74 0.59 0.37 0.09 0.20 0.70 0.91
IIL: yt = 70 + 1 VPCLLS , + 72 VPCLHS , + ue
constant -2.10 -3.82 -3.72 -4.69 -0.91 -2.75 -7.00 -3.02 -4.35 -2.01
(0.75) (1.20) (0.51)  (0.35) (0.93) (0.26) (1.06) (1.05) (0.72)  (0.22)
VPCLJS, 034 -0.00 0.01 0.88 -1.16 -0.79 -1.79 1.12 0.85 1.36
(0.37) (0.01) (0.31)  (0.34) (0.34) (0.19) (0.40) (0.48) (0.43)  (0.05)
VPClyg, 1.16 1.76 1.30 0.65 3.05 1.48 4.08 0.63 0.78
(0.39) (0.23) (0.29)  (0.47) (0.38) (0.15) (0.47) (0.35) (0.65)
R? 0.81 0.90 0.92 0.93 0.92 0.87 0.93 0.79 0.87 0.93
SD 0.98 0.76 0.67 0.78 0.78 0.63 0.79 0.90 1.19 0.50
p 0.96 0.93 0.96 0.96 0.93 0.93 0.89 0.94 0.98 0.88
Half-life 15.9 9.9 16.2 16.3 9.1 9.9 6.0 12.1 27.5 5.4
ADF S3.18%F 3.46%FF 2.59%  2.75* -3.98%%F  _2.75% -3.65%%F  3,08%* -3.01%% 517wk
PP S17.82%% -22.00%FF  13.14%  -15.27FF 2. 81FFF _18.04%F  20.09%*  -19.37%%  -9.45 -50.19%%*
LFST 0.47 0.92 0.76 0.72 0.70 0.70 0.18 0.61 0.46 0.91

Notes. *p<0.1; **p<0.05; ***p<0.01. The table reports cointegration coefficients, Newey-West standard errors, and stationarity
test results for the residual @ for the cointegration regression y: = o + "/1'—73 + u¢. y+ denotes the 10-year yield of a given country.

S

VPC1US VPC’lgS ; denote the first principal component of cumulative changes in the local or U.S. yields during the U.S. central

loc,t?

bank announcement windows. SD: the standard deviation of @¢; p: the AR(1) coefficient of 4¢; Half-life: the half-life of 4:; ADF:
the t-statistic for the augmented Dickey-Fuller test, and the null is that @ contains a unit root; PP: the Phillips-Perron statistic,
and the null is that 4: contains a unit root; LFST: the p-value for the Miiller-Watson low-frequency stationarity test, and the null
is that 4 is stationary.
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observed yield curve using statistical methods.

Given observed X; and 7, we estimate the term structure model parameters using the regression algo-
rithm described in Adrian et al. (2013). We estimate the parameters using end-of-month observations and
plug the daily X; and 7; into the model to get daily estimations of the risk-neutral yields and term premia.
For the regressions, we select excess bond returns of the one-month holding period for maturities n € {0.5, 1,
1.5,2,2.5,3,3.5,4,4.5, 5,7, 10} years. The linear regression approach requires no numerical optimization

algorithms, making it much faster than the estimation approach in Bauer and Rudebusch (2020).

5.3 Decomposing Vy/oM¢

We use our OSE model to decompose daily yields into the risk-neutral rates and term premia, and then
compute the sum of their daily changes during the FOMC windows. This exercise estimates the contributions
of the risk-neutral and term premium components to Vy"®M¢ and Figure 10 presents the results for the
10-year yields. The series “all dates, yield” and “FOMC window, yield” replicate the observed yield and
FOMC-window cumulative yield change series in Figure 2. The series “FOMC window, RNY” and “FOMC
window, TP” denote the cumulative change in the risk-neutral yield and term premium during FOMC
windows. The risk-neutral component explains most of the variations in the FOMC series for all countries
except for Japan. The risk-neutral component for Japan has remained almost constant because the Japanese
short rate has been stuck at zero during most of our sample period. On the other hand, the term premium
component for all countries except for Japan exhibits limited variation during the FOMC windows and thus
explains little variations in the cumulative responses of long-term sovereign yields to FOMC announcements.

To quantitatively evaluate how much of the observed cumulative yield changes during FOMC windows

can be explained by risk-neutral yields, we redefine the pseudo R? as

2
T RNY,FOMC
Zt:l (vi‘/fOMC -V, )

R?*=1- 5
T TP,FOMC T RNY,FOMC
S (Vyrome - vy ) S (VoM - vy )

. (19)

Since Vy[OMC = (VthOMC — Vy;‘FP’FOMC> + (VthOMC — VthNY’FOMC), the pseudo R? is analogous
to R? measuring how well the risk-neutral yield fits the actual yield during the FOMC windows. Except for

Japan, the risk-neutral yields account for over 70% of the cumulative changes in the 10-year yields, and the
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Figure 10: FOMC window: risk neutral yield (RNY) vs. term premia (TP).

Notes. Unit of the y-axis is percentage p.a.. The figure decomposes the FOMC-window cumulative change in the 10-year yield
into cumulative changes in the risk-neutral yield (RNY) and the term premium (TP) components. The pseudo R? is defined
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5.4 Risk Neutral Yield and Term Premia Change During/Between FOMC Win-

dows

Sovereign yield dynamics during FOMC windows can be mostly explained by changes in the risk-neutral
yields and are nearly unrelated to term premium dynamics. On the other hand, how much do the risk-neutral
yields and term premia change between FOMC meetings?

To understand the importance of FOMC windows for determining the dynamics of risk-neutral yields
and term premia, we plot the sums of daily changes in the two components during FOMC windows and the
complement dates.

Figure 11 presents the sum of daily changes in the 10-year risk-neutral yields over each event window.
Two patterns are noticeable. First, the risk-neutral rates for all countries have declined steadily over the
respective sample periods. This is consistent with the result in Bauer and Rudebusch (2020) for U.S. Treasury
yields, arguing that once the term structure model accounts for the persistent interest rate dynamics, the
implied risk-neutral yields should inherit the trend behavior of observed yields. We extend their findings to
an international setup and find consistent results. Second, FOMC windows are responsible for most of the
variations in the 10-year risk-neutral yields. Switching back to the definition described by Equation (3), we
use the pseudo R? to measure how well the FOMC-window series fits the actual risk-neutral yield. Overall,
FOMC windows account for over 70% of the total variations in the 10-year risk-neutral yields. For Australia,
Canada, and New Zealand, FOMC windows can explain almost all the variations in the 10-year risk-neutral
yields. Again, Japan is an outlier. The result might be mechanical because our trend proxy, which is a key
component of the risk-neutral rate, only changes during the FOMC windows. In Appendix D, we compare
the risk-neutral rates implied by the OSE model and the canonical FE model from Adrian et al. (2013),
and investigate their dynamics during FOMC windows. We conclude that the FOMC windows account for
substantial fractions of the total variations in world risk-neutral rates regardless of the model for decomposing
the yields.

FOMC windows have much smaller impacts on the term premia than on the risk-neutral yields. Figure 12
presents the sum of daily changes in the 10-year term premium over each event window. Our model suggests
that the term premium has remained stable across countries over the past three decades. Moreover, FOMC

windows only explain small fractions of the total variations in the term premium. For example, the pseudo
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Figure 11: Cumulative changes in the 10-year risk-neutral rates during different event windows.

Notes. Unit of the y-axis is percentage p.a.. The figure presents the sum of daily changes in the 10-year risk-neutral yields over
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R? for Germany suggests that FOMC windows account for 5% of the total variation in the 10-year term
premium, while Figure 11 shows that FOMC windows explain 89% of the total variation in the 10-year
risk-neutral yield.

In summary, U.S. monetary policy significantly affects world interest rate trends, a feature not shared by
the monetary policies of other countries. Furthermore, the responses of world long-maturity rates to U.S.
monetary policy announcements are primarily attributable to changes in the expected paths of short-term
interest rates. Although term premia also fluctuate significantly, their dynamics are predominantly driven

by factors other than U.S. monetary policy announcements.

6 Global Long-term Real Interest Rates and US Monetary Policy

In this section, we assess whether our findings for nominal long-term interest rates carry over to long-
term real interest rates. First, we re-examine our baseline exercise using real interest rates constructed
from inflation-protected securities. Our key findings indicate that the declines in long-term interest rates
across countries, which are concentrated around FOMC meetings, also extend to real rates. Second, we
demonstrate that the interest rate declines during FOMC meetings have a persistent effect; specifically, the
real interest rate declines observed during these meetings are not offset by changes in real interest rates over
the subsequent 10 years.

To establish a measure of ex-ante inflation expectations and real interest rates, we utilize inflation-
protected securities, such as Treasury Inflation-Protected Securities (TIPS) in the U.S. The spread between
the nominal government bond rate and the inflation-protected interest rate is often regarded as a market-
based inflation expectation, commonly referred to as the “breakeven inflation rate”. However, the inflation-
protected bond market has a relatively short history, and not all countries in our sample issue inflation-
protected securities. Consequently, we are able to obtain real interest rates only for Australia, Canada,
Germany, Sweden, the U.K., and the U.S., excluding Japan, Switzerland, Norway, and New Zealand from
our analysis. The TIPS yield data are sourced from Bloomberg.

In Figure 13, we plot the observed cumulative changes in 10-year real interest rates, along with changes
during FOMC and non-FOMC windows. Note that the start date of this figure differs from that of Figure 2.

For Australia (AUD) and Canada (CAD), some flat regions are observed due to a lack of TIPS data. Overall,
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the figure demonstrates that the decline in real interest rates across countries is again heavily concentrated
during FOMC windows. This reinforces the evidence presented in Figure 2, indicating that the findings

carry over to real rates, albeit over a shorter sample period.

AUD, pseudo R2 = 69% CAD, pseudo R2 = 77%

N
o WWMWJ‘—“'\WNW\ R
a R
AN
5
2000 2004 2009 2013 2018 202: 2008 2010 2012 2014 2016 2018 2020 2022
EUR, pseudo R2 = 74% GBP, pseudo R2 = 87%
o
2°] e
SR
<Ir 4
2009 2012 2016 2019 202: 1990 2000 2010 2020
SEK, pseudo R2 = 57%
AN+ AN+
© O 1 © O 1
a a
SR xXaH
5 A 5 A
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 1998 2004 2010 2016 2022

———— Alldates — FOMC window = ——— Non-FOMC window

Figure 13: Cumulative changes in real 10-year yields during FOMC announcement windows.

Notes. Unit of the y-axis is percentage p.a.. The real rates is constructed using inflation-protected securities. The cumulative

change in the 10-year yield y; during event window W is Vyfv = Zi:to_‘_l(ys — Ys—1)1lsew. The FOMC window consists

of {t — 1,t,t + 1} if date ¢t is an FOMC announcement date. The non-FOMC window complements the FOMC window. The

2

) ST (ye—vyFOMC)
seudo R? is defined as R2 =1 — t= t .
p T (yr—VyponFOMCYZ ST (g FOMC)2

42



7 Placebo Tests

To investigate the statistical significance of the FOMC-based strategy, we compare the actual returns
with those implied by randomly selected hypothetical FOMC windows. Specifically, we consider two placebo

tests.

Placebo 1 For each year y, let N, denote the number of FOMC announcements in that year. Randomly
draw N, trading days from that year to serve as the hypothetical FOMC announcement days. Construct
hypothetical FOMC windows from ¢ — 5 to ¢ + 1. Compute the cumulative changes in the stock index
during or outside the hypothetical FOMC windows. Repeat this exercise 10,000 times and compute

the 2.5 and 97.5*" percentiles.

Placebo 2 For each year y, randomly draw N, Wednesdays from that year to serve as the hypotheti-
cal FOMC announcement days. This is because most FOMC announcements occur on Wednesday

afternoon, U.S. Eastern time. The remaining procedures are identical to those in Placebo 1.

Figure 15 presents the placebo test result based on 10,000 random samples. The 90% confidence bands
denote the 5" and 95" percentiles of the cumulative yield changes during the placebo three-day windows.
Except for Japan, the cumulative changes in the 10-year yields during the actual FOMC windows are at or
lower than the lower bound of the confidence bands. In other words, the cumulative yield changes during
FOMC windows are lower than 95% of the placebo sample paths, indicating that FOMC windows lead to

significantly more negative yield changes than randomly selected event windows of the same length.

8 Conclusion

This paper provides a comprehensive analysis of the secular relationship between long-term interest rates
and monetary policy announcements, with a particular focus on the effects of U.S. Federal Open Market
Committee (FOMC) meetings on global yield dynamics. Our findings underscore the significant influence of
U.S. monetary policy on the long-term interest rates of advanced economies, revealing that over 70% of the
variation in 10-year government bond yields across G10 currencies can be attributed to FOMC announcement

windows.
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We demonstrate that the persistent decline in interest rates observed globally correlates closely with these
U.S. announcements, while domestic central bank announcements account for a minor share of the overall
trend. This highlights a unique characteristic of U.S. monetary policy: its ability to generate systematic
long-term declines in global interest rates, in contrast to the cyclical effects produced by non-U.S. policy
announcements.

Our exploration of the underlying mechanisms reveals that the decline in risk-neutral rates during FOMC
windows plays a crucial role in this process. By employing high-frequency data and decomposing the shocks,
we find that the impact of monetary policy is primarily transmitted through changes in risk-neutral rates
rather than term premia, which remain stable during these periods. Furthermore, our investigation into the
contributions of real interest rates indicates that the effects of FOMC announcements extend well beyond

immediate market reactions, emphasizing their long-lasting nature.
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A FOMC Announcement Dates

Table A1 presents the scheduled FOMC dates in our sample. Table A2 presents the unscheduled FOMC
announcement dates in our sample. Table A3 presents the numbers of G10 monetary policy announcement

dates overlapping with FOMC windows.

Table Al: Scheduled FOMC meeting dates.

Scheduled FOMC Meetings

Year N 1. 2. 3. 4. 5. 6. 7. 8.
1989 5 7-Jul  23-Aug  4-Oct 15-Nov  20-Dec
1990 8 | 8-Feb 28-Mar 16-May 5-Jul 22-Aug 3-Oct 14-Nov 18-Dec
1991 8 | 7-Feb 27-Mar 15-May  5-Jul  21-Aug 2-Oct  6-Nov  18-Dec
1992 8 | 6-Feb 1-Apr  20-May  2-Jul 19-Aug 7-Oct 18-Nov 23-Dec
1993 8 | 4-Feb  24-Mar 19-May  8-Jul 18-Aug 22-Sep 17-Nov 22-Dec
1994 8 | 4-Feb 22-Mar 17-May  6-Jul  16-Aug 27-Sep 15-Nov 20-Dec
1995 8 | 1-Feb 28-Mar 23-May  6-Jul 22-Aug 26-Sep 15-Nov 19-Dec
1996 8 | 31-Jan 26-Mar 21-May  3-Jul 20-Aug 24-Sep 13-Nov 17-Dec
1997 8 | 5-Feb  25-Mar 20-May  2-Jul 19-Aug 30-Sep 12-Nov 16-Dec
1998 8 | 4-Feb 31-Mar 19-May  1-Jul 18-Aug 29-Sep 17-Nov 22-Dec
1999 8 | 3-Feb 30-Mar 18May 30-Jun 24-Aug 5-Oct 16-Nov 21-Dec
2000 8 | 2-Feb 21-Mar 16-May 28-Jun 22-Aug 3-Oct 15-Nov 19-Dec
2001 8 | 31-Jan 20-Mar 15-May 27-Jun 21-Aug 2-Oct 6-Nov  11-Dec
2002 8 | 30-Jan 19-Mar 7-May 26-Jun 13-Aug 24-Sep 6-Nov  10-Dec
2003 8 | 29-Jan 18-Mar 6-May 25-Jun 12-Aug 16-Sep 28-Oct  9-Dec
2004 8 | 28-Jan 16-Mar 4-May 30-Jun 10-Aug 21-Sep 10-Nov 14-Dec
2005 8 | 2-Feb 22-Mar 3-May 30-Jun 9-Aug 20-Sep 1-Nov  13-Dec
2006 8 | 31-Jan 28-Mar 10-May 29-Jun 8-Aug 20-Sep 25-Oct 12-Dec
2007 8 | 31-Jan 21-Mar 9-May 28-Jun 7-Aug 18-Sep 31-Oct 11-Dec
2008 8 | 30-Jan 18Mar 30-Apr 25-Jun  5-Aug 16-Sep 29-Oct 16-Dec
2009 8 | 28-Jan 18Mar 29-Apr 24-Jun 12-Aug 23-Sep 4-Nov  16-Dec
2010 8 | 27-Jan  16-Mar 28-Apr 23-Jun 10-Aug 21-Sep 3-Nov  14-Dec
2011 8 | 26-Jan  15-Mar 27-Apr 22-Jun  9-Aug 21-Sep 2-Nov  13-Dec
2012 8 | 25-Jan  13-Mar 25-Apr 20-Jun 1-Aug 13-Sep 24-Oct 12-Dec
2013 8 | 30-Jan 20-Mar 1-May 19-Jun 31-Jul 18-Sep 30-Oct 18-Dec
2014 8 | 29-Jan  19-Mar 30-Apr 18-Jun 30-Jul 17-Sep 29-Oct 17-Dec
2015 8 | 28-Jan 18Mar 29-Apr 17-Jun  29-Jul 17-Sep 28-Oct 16-Dec
2016 8 | 27-Jan  16-Mar 27-Apr 15-Jun 27-Jul 21-Sep 2-Nov  14-Dec
2017 8 | 1-Feb 15-Mar 3-May 14-Jun 26-Jul 20-Sep 1-Nov  13-Dec
2018 8 | 31-Jan 21-Mar 2-May 13-Jun 1-Aug 26-Sep 8-Nov 19-Dec
2019 8 | 30-Jan 20-Mar 1-May 19-Jun 31-Jul 18-Sep 30-Oct 11-Dec
2020 7 | 29-Jan  29-Apr 10-Jun  29-Jul 16-Sep 5-Nov  16-Dec

2021 8 | 27-Jan  17-Mar 28-Apr 16-Jun 28-Jul 22-Sep 3-Nov  15-Dec
2022 8 | 26-Jan  16-Mar 4-May 15-Jun 27-Jul 21-Sep 2-Nov  14-Dec

Al



Table A2: Unscheduled FOMC Meeting Dates

Unscheduled FOMC Meetings
1. 2. 3. 4. 5. 6. 7. 8. 9

5-Jun  26-Jul 16-Oct 6-Nov

Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

13-Jul  29-Oct  7-Dec
8-Jan 1-Feb  8Mar 30-Apr 6-Aug 13-Sep 31-Oct 6-Dec 20-Dec
9-Apr 4-Sep

18-Apr

15-Oct

3-Jan  18-Apr 17-Sep

22-Jan  8-Oct

3-Mar 15-Mar
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B U.K. Yields During FOMC Windows

Figure 2 seems to suggest that FOMC announcement windows explain little variations in the U.K.
10-year yield. Here, we demonstrate significant pre-announcement drift in the U.K. yield before FOMC

announcements and substantial improvements in the explanatory power when the announcement window is

A2



Table A3: Overlaps with FOMC announcement windows.

AUD CAD CHF EUR GBP JPY NOK NZD SEK

MP start 1990 2000 2004 1999 1997 1999 1986 1999 1999
Nm,map 15 11 32 29 49 66 83 38 24
M (%) 0.05 0.04 0.10 0.09 0.16 0.21 0.27 0.12 0.08
NFOJMC
N°7”‘“’ post-2000 (%) 0.05 0.05 0.20 0.14 0.22 0.31 0.27 0.18 0.11
FOMC
GBP 10-Year Rate, R>= 95% GBP 10-Year Rate

24

% p.a.
% p.a.
s

1990 1995 2000 2005 2010 2015 2020 2025 1990 1995 2000 2005 2010 2015 2020 2025

— Observed — FOMC window — Non-FOMC window — FOMCt3tot+1 —t-3 ~— t-2 — t-1 t— t+1

Figure Al: U.K. yields during extended FOMC windows.
Notes. The FOMC window extends from 3 days before the announcement to the day after. The left panel shows the cumulative

yield changes during or outside the extended FOMC windows. The right panel decomposes the FOMC-window series into the
sums of daily changes on each day in the FOMC window.

extended backward a little bit to capture the drift.

We extend the FOMC announcement window to start 3 days before the announcement and end on the
day after the announcement. Figure Al shows that the cumulative change in the U.K. 10-year yield during
the extended FOMC window explains 95% of the total variation in the data, increasing from 58% during the
baseline FOMC window. Therefore, a substantial fraction of the U.K. yield’s responses to U.S. monetary
policy announcements occur during ¢t — 2 and ¢ — 3.

To analyze which days in the window are more important for the total response, we compute the sums of
daily yield changes for each day in the extended FOMC window. According to Figure A1, the total response
of the U.K. 10-year yield is primarily attributable to changes on days ¢+ 1 and ¢ — 3. The yield also declines
systematically on days ¢t — 2 to t, but less so than on the former two days. This explains the limited variation

in the yield during the baseline FOMC window observed in Figure 2.
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C The Shifting Endpoint Model

C.1 Details of the No-Arbitrage Recursions

First, we show that the state vector Z; evolves as

n

Zy=py+PzZ 1+ Vi, V= ; (A1)
Ui
with
0 I, Or, xK Q QT
By = , ®y= S B A
(I—d)p (I -9)T d ra, Q
We rewrite Z; as
0 1 Ok, Ti n
Zt _ i K K, xKx t—1 i t ]
M F q) thl Fnt + Ut-
Note that
Tei—1| | 1 Oroxkx| [Tt-1 0
X1 -T I X1 p

Substituting for 7;_; and Xt_l, we get p,, ¢z and V4. Since V; L ﬁt, the expression for Q2 follows naturally.

Next, we show that the restriction

Ay = [(I —®)r Au} (A2)

implies the bond pricing equation pﬁ”) = A, + B! X;. We prove by guess-and-verify. The no-arbitrage

recursion is

n n— 1 1 n— n—
p§ ) — Ei[miq1] + E¢ [p§+1 1)] + ivaft(mtﬂ) + §Vart(p§+1 1)) + COVt(mt+1,p§+1 1))- (A3)
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Note that Eq[] refers E[-|Z;], and

Et [Xt+1] =K + FTt + @Xt =M + FTt + @(Xt - K — FTt)

=(I - ®)(p+T1¢) + X

When p§”) = A, + Bl Xy,
1
E/[m1] + ivart(mtJrl) = —dp — 51TXt7

Et[pgizl)] = Ap1+ B, 1 [(I = ®)(p+T1e) + DX],
Var,(p\"7V) = B]_,0B
art(pt+1 ) n—1tOn—1,
COVt(mt-&-lypEi;l)) = _B’I—I(AO + Ath).

Note that A1 Z; = A7 + A12X, and we hope to eliminate 74 from the right-hand side of the recursion.

Collecting the terms involving 7, we should have
Bl 4[(I—®)—A;]=0, Vn

So A1 = (I — @)T eliminates 7+ from the right-hand side of Equation (A3).

Finally, we derive the bond pricing recursions. Equation (A3) together with Equation (A2) implies

P = =80 = 8] X + Apor + Bl [(I — ®)p + DX, (A4)
1
+ isl_lmsn_l — B (Ao + A2 Xy). (A5)
So,
1

Ay =Ap_1 — 80+ B)_ (I —®)u+ 5871198”,1 — B Ao, (A6)
By =—=6] +B, (¢~ Ap). (A7)

The yields are
y" = A, + B X, (A8)
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with A, = =1 A, and B, = —1B,.

The log risk-neutral bond prices solve

§7 Zm, esp {0 s)
We guess and verify that pE")’T" is an affine function of X, and 74:
P = A BT X+ O (A10)

and the coefficients solve the following recursions:

A:Ln: ™ _5O+BrnT(I CI))/JJ+ BrnTQB

1
4z (BrnTFQ Crnl +CrnTQ FTBn 1) CrnTQ crn

n—1 n—1>
BrnT 5T rnT(I)
et =B (I — @)L +Cim) (A11)

with A7 = —8y, BI" = —§,,Cl™ =

C.2 Excess Bond Return

The excess holding period return is
7'517151)1 pgill) - pgn yfl) A + B Xep1 — Ao + B Xy — 80 — 8] X,

Equation (A1) implies Xy11 = (I —®)(pu+T7¢) +PX;+Upy1. Substituting for Xy, and using the recursions
for A and B, we get
ral™ = Bl _ (Ao + M Zi) — Bl QB 1 + B Uiy (A12)
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Furthermore, we can substitute X; 1 — (I — ®)(u + ') — X, for Upyq:

n 1
rafth =By (Ao + M Zy) = 5B QB+ By (Xip — (I = @)(u+ Try) - X))

1
=B, _1(Ao — (I = ®)p) — 5B, 1B,y

+ B;_l(AHTt + Ao Xy — (I — (P)FTt — @Xt) + Bz_lXﬁ-l

1
=B! (Ao — (I — D)) — 581,1915'”,1 + B! [(Ala— @)X, + B! X141 (A13)

Finally, we add pricing errors to the excess bond returns as in Adrian et al. (2013). The coefficients Ag
and Ajz can be transformed from regression coefficients of Equation (A12) or Equation (A13). To estimate

Equation (A12), we regress rxgi)l on Z; and Uy 1 subject to the constraint Ay = [(I —®)T', Ajs]. To estimate

Equation (A13), we regress r:cgi)l on X; and X;11 without any constraints. Either way, we obtain the same

estimation results.

C.3 Model Fit

In the main text, we estimated the daily model using the OSE method, and the empirical proxy for 7 is
the cumulative yield changes during FOMC announcement windows. As a robustness check, we compare the
performances of the OSE and ESE models at the monthly frequency. The proxy for 73 in the monthly model
is the end-of-month observations of [VPC’lonf’t7 VPClggt]T. The ESE model uses 7; estimated from the
observed end-of-month yields. In Table A4, Table A5, and Table A6, we report the root mean squared errors
of yield curve fitting. Specifically, we compute the squared difference between the yield data and model-
implied yields. We then compute the square root of the average squared difference over the full sample. For

each country, we report the RMSE associated with the 1-, 2-, ..., 10-year maturities and the mean RMSE

across all maturities.
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Table A4: RMSE of the monthly OSE model.

AUD CAD CHF DKK EUR GBP JPY NOK NZD SEK USD

1 146 151 159 125 146 051 1.03 052 072 1.08 0.55
2 1.20 070 150 1.16 152 037 205 047 147 121 043
3 0.65 087 08 094 120 049 1.00 029 0.75 1.02 0.42
4 143 081 131 145 192 055 1.7 034 132 1.72 046
) 146 064 117 125 163 037 214 045 1.09 158 0.25
6 157 072 115 168 156 046 3.06 065 097 139 0.34
7 291 086 223 289 336 058 4.75 1.21 165 1.85 0.50
8 470 081 326 415 530 048 693 316 208 239 044
9 6.37 093 3.73 542 6.72 048 979 648 2.03 3.18 0.39

10 845 1.86 573 752 898 130 14.06 9.19 457 580 0.99
Mean 3.50 122 245 314 387 059 540 315 1.78 241 0.56

Notes: Root mean squared errors of yield curve fitting, in basis points. For each country,
we report the RMSE for the 1-; 2-) ..., 10-year maturities and the mean RMSE across all
maturities.

Table A5: RMSE of the monthly ESE model.

AUD CAD CHF DKK EUR GBP JPY NOK NZD SEK USD

1 293 149 300 301 1.v8 055 3.8 067 086 1.13 0.58
2 1.22 080 328 128 192 036 284 044 161 131 0.42
3 0.v¢ 100 219 09 162 050 221 021 081 1.20 0.50
4 213 120 261 282 181 056 238 014 138 1.63 0.60
5) 268 076 261 380 150 035 177 024 116 131 042
6 268 064 214 419 097 041 095 025 091 0.80 0.39
7 283 08 207 47 184 053 121 032 132 122 047
8 341 065 221 6.25 277 042 154 056 152 143 0.37
9 477 056 348 979 332 027 166 116 085 091 0.29

10 8.66 1.88 697 1720 643 110 461 196 3.78 3.30 0.99
Mean 383 1.06 336 7.11 282 055 256 080 1.65 1.57 0.54

Notes: Root mean squared errors of yield curve fitting, in basis points. For each country,
we report the RMSE for the 1-, 2-, ..., 10-year maturities and the mean RMSE across all
maturities.
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Table A6: RMSE of the daily OSE model.

AUD CAD CHF DKK EUR GBP JPY NOK NZD SEK USD

1 297 448 275 222 190 129 319 105 079 1.19 0.85
2 1.26 335 286 149 231 101 263 068 152 135 0.66
3 0.73 344 182 093 233 112 242 083 0.80 1.11 0.99
4 206 320 233 235 238 123 233 110 136 191 1.04
5 251 275 199 256 1.82 105 1.75 087 1.05 1.61 0.97
6 247 240 171 231 1.06 086 123 039 069 094 1.05
7 278 219 18 233 169 074 146 061 128 1.29 1.20
8 3.63 203 219 274 250 051 1.79 041 164 1.52 1.27
9 533 219 344 425 310 029 195 164 123 084 131

10 941 3.17v 6.23 851 6.10 122 462 287 3.78 3.66 1.59
Mean 3.55 345 281 315 263 1.03 234 116 159 191 1.16

Notes: Root mean squared errors of yield curve fitting, in basis points. For each country,
we report the RMSE for the 1-, 2-, ..., 10-year maturities and the mean RMSE across all
maturities.
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D Additional Results

D.1 Purified Monetary Policy Shocks

In Figure A2, we present the fitted value from the cointegration regression VyfOMC = 4+, CM PS;+uy
and the regression R2. Here,M PS, is a “purified” U.S. monetary policy shock, and CMPS, = ZZ:O MPS,
is the sum of historical shocks up to t. In addition to the monetary policy shock and central bank information
shock from Jarocinski and Karadi (2020) investigated in the main text, we also consider the monetary policy
shocks from Acosta (2023) and Bu et al. (2021). We omit the purified shocks that are OLS residuals, such
as those in Bauer and Swanson (2023b) and Miranda-Agrippino and Ricco (2021). As a property of OLS,
the residuals must sum to zero. Thus, the cumulative sum of this class of shocks must eventually end up
at zero by construction, which may not necessarily reflect the true nature of cumulative monetary policy
shocks. Interestingly, the cumulative sum of Bauer and Swanson (2023b) “orthogonalized MPS” is V-shaped,
exhibiting a persistent downward trend in the early half of the sample before monotonically returning to

zero to satisfy the OLS restriction.

D.2 Yield Dynamics During Central Bank Announcement Windows

Contemporaneous Effects In Table A7, we report pairwise estimation results using the 10-year yield as
the dependent variable. Each row fixes the country i, whose 10-year yield is the dependent variable; each
column fixes the country j, whose monetary policy shock is the independent variable. To ensure that we
have records of all central banks’ announcement dates, our sample starts from February 2000. The diagonal
cells report the marginal effects of each central bank’s monetary policy shocks on the domestic 10-year yield.

Does the U.S. monetary policy shock have stronger spillover effects than other countries’ monetary
policy shocks? Each row of Table A7 reports the responses of the row country’s 10-year yield to each column
country’s monetary policy shock. For every country, there exists a foreign monetary policy shock that has
a stronger spillover effect than the U.S. monetary policy shock. For example, the German 10-year yield
responds to the Swiss monetary policy shock with a coefficient of 0.81 and responds to the U.S. monetary
policy shock with a coefficient of 0.69. The R? associated with the Swiss monetary policy shock is more than

twice as large as that associated with the U.S. monetary policy shock.
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Table A7: Regressions for daily yield changes: 10-year yields.

Yields CB AUD CAD CHF EUR GBP JPY NOK NZD SEK USD
AUD 082 061 092 067 063 1.056 061 057 095 0.71
se 0.05 0.09 016 0.06 007 014 009 0.09 0.10 0.16
R? 059 021 036 038 028 033 024 028 044 0.17
CAD 039 078 060 040 028 072 040 027 0.53 0.58
se 0.05 0.05 011 0.04 006 0.10 0.07 007 0.08 0.11
R? 023 062 029 025 013 027 019 011 0.26 0.18
CHF 048 056 091 062 055 092 046 038 0.79 0.51
se 0.04 0.0r 011 0.04 0.08 0.10 0.08 0.07 0.08 0.13
R? 034 027 061 051 036 039 025 022 046 0.14
EUR 052 060 081 0.7 068 095 056 045 0.86 0.69
se 0.04 0.0r 013 0.05 0.08 012 0.09 008 0.09 0.13
R? 033 028 045 058 041 036 027 025 041 0.20
GBP 038 049 072 036 051 070 027 026 047 0.51
se 0.06 0.06 016 0.05 0.06 0.11 0.08 0.08 0.08 0.12
R? 018 023 028 023 028 023 008 008 020 0.13
JPY 035 042 059 044 037 079 040 037 0.69 0.43
se 0.04 0.06 013 0.04 007 009 008 006 0.07 0.13
R? 030 024 032 040 023 043 024 028 041 0.13
NOK 052 062 08 067 054 082 069 032 1.04 0.46
se 0.06 0.0r 014 0.08 0.08 0.12 0.12 009 0.10 0.11
R? 033 021 051 046 028 025 043 013 0.52 0.10
NZD 047 047 077 049 038 081 048 058 0.74 0.51
se 0.06 0.06 018 0.05 0.07 010 0.07 0.08 0.07 0.15
R? 023 021 031 030 016 027 016 034 038 0.12
SEK 0.56 061 087 0.68 062 088 057 043 093 0.58
se 0.05 0.0r 015 0.04 007 011 010 0.08 0.09 0.14
R? 037 030 048 050 038 031 028 023 046 0.13
USD 025 038 035 053 054 040 033 026 040 0.81
se 0.05 0.06 007 0.04 006 011 007 005 0.07 0.09
R? 011 018 014 043 037 013 0.18 015 0.19 0.42

Notes. The table reports /31, 56(51), and R? from the regression Agyfﬁ) = 6o +51A3y£?t) +

(n)
Tt

is the three-day change in the yield of the row country bracketing the

. 2) .
column country’s monetary policy announcements, and A3y§ t) is the same measure for the

column country’s 2-year yield. The regression is estimated separately for each {r,c} pair.

ug, where Agy,

All



AUD 10-Year CAD 10-Year

1990 1995 2000 2005 2010 2015 2020 2025 1990 1995 2000 2005 2010 2015 2020 2025

CHF 10-Year EUR 10-Year

-6
1995 2000 2005 2010 2015 2020 2025 1990 1995 2000 2005 2010 2015 2020 2025

GBP 10-Year

3
1990 1995 2000 2005 2010 2015 2020 2025 1990 1995 2000 2005 2010 2015 2020 2025

1995 2000 2005 2010 2015 2020 2025 1990 1995 2000 2005 2010 2015 2020 2025

SEK 10-Year

1995 2000 2005 2010 2015 2020 2025 1990 1995 2000 2005 2010 2015 2020 2025

mm= FOMC window — JKMP —— Acosta — BRW — JKCBI

Figure A2: Cumulative yield changes and sums of U.S. HF monetary policy shocks.

Notes. The figure presents VnyMC, the fitted value from the cointegration regression VthOMC = +71CMPS; + ut, and
the regression R2. Here,M PS; is a “purified” U.S. monetary policy shock, and CMPS; = 22:0 MPS; is the sum of historical
shocks up to t. “JK MP” and “JK CBI” are the monetary policy shock and central bank information shock in Jarocinski and
Karadi (2020); “Acosta” is the Federal funds rate shock from Acosta (2023); and “BRW” is the monetary policy shock from
Bu et al. (2021).
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Table A8 reports the estimation results for

A3y7(«,7? = Bo + 51A3yg§) + Uy, (A14)

where Agyﬁz)

is the three-day change in the n-year yield of the row country bracketing the column country’s
monetary policy announcements, and Agyglt) is the same measure for the column country’s n-year yield. The
regression is estimated separately for each {r, ¢} pair. In the main text, we estimated a similar equation using
the column country’s 2-year rate shock Agyft) as the independent variable. Here, we match the maturities
of the interest rates on both sides of the equation like in Table 2 of Kim and Ochoa (2023). Although their
sample runs from January 2010 to October 2017, their results are consistent with ours.

The results are quantitatively similar to those in the main text. Monetary policy shocks of all coun-
tries have significant spillover effects on other countries’ 10-year yields, indicating strong contemporaneous
comovements among world long-term interest rates. Moreover, the coefficient on the U.S. monetary policy

shock is not the most significant, and the R? associated with the U.S. shock is not the largest within each

ToOw.

Cumulative Effects Table A9 reports the pseudo R? between the cumulative announcement effects of
column central banks and row 10-year yields.

Table A10 reports the RMSE for the column country’s monetary policy windows to fit the row country’s
10-year yield.

Next, we plot the cumulative effects of each country’s central bank monetary policy announcements on
world 10-year yields. In each of Figure A3-A11, we fix the central bank and plot its cumulative announcement
effects on G10 ten-year yields. All samples start in Feb 2000 such that the sample period covers all central

banks’ announcements in our record.

D.3 Cointegration Tests

Table A1l reports estimation results for the cointegration equation

Yt =" + 'YITt + Uy, (A15)
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Table A8: Regressions for daily yield changes: 10-year yields.

Yields CB AUD CAD CHF EUR GBP JPY NOK NZD SEK USD
AUD 1.00 08 112 091 0.72 123 0.8 086 087 0.88
se 0.00 0.09 010 0.04 0.07 0.07 006 005 0.056 0.11
R? 1.00 041 072 068 036 064 052 066 071 041
CAD 048 1.00 075 053 042 085 062 047 054 0.71
se 0.04 0.00 006 005 006 006 007 007 0.06 0.10
R? 041 1.00 060 045 027 053 050 034 052 043
CHF 059 078 100 082 061 1.09 073 059 0.78 0.76
se 0.04 0.0r 000 0.02 007 004 006 007 0.03 0.09
R? 058 052 100 089 042 079 067 054 0.86 0.49
EUR 0.64 080 097 100 069 1.12 087 0.66 0.92 094
se 0.04 0.0r 005 0.00 0.07 004 006 008 0.04 0.08
R? 0.57 050 085 1.00 039 073 071 054 0.89 0.59
GBP 0.51 071 088 050 1.00 085 056 048 0.50 0.64
se 0.06 0.06 007 0.04 000 006 006 007 0.06 0.09
R? 037 049 057 042 1.00 050 037 031 043 0.32
JPY 043 061 076 059 048 1.00 061 051 0.64 0.65
se 0.04 0.06 005 0.03 006 000 006 006 0.06 0.08
R? 051 049 072 069 037 1.00 060 054 0.68 0.46
NOK 0.63 073 093 08 056 1.04 100 055 091 0.79
se 0.04 0.08 006 0.04 008 0.07 000 011 0.06 0.11
R? 056 029 079 074 028 059 1.00 040 0.74 0.46
NZD 0.68 069 09 067 051 1.02 074 1.00 0.68 0.68
se 0.0 0.07r 0.09 004 006 007 0.08 000 0.06 0.12
R? 055 043 064 055 027 062 041 1.00 0.61 0.32
SEK 0.67 079 100 092 061 1.08 088 0.67 1.00 0.92
se 0.04 0.0r 006 0.03 007 004 005 0.08 0.00 0.09
R? 0.60 049 083 090 033 068 072 056 1.00 0.52
USD 037 043 048 065 041 050 048 036 0.46 1.00
se 0.05 0.0r 010 0.04 006 0.07 005 0.04 0.06 0.00
R? 028 024 035 062 020 029 041 029 048 1.00

Notes. The table reports f1, se(31), and R? from the regression Agy,(,z) = B —|—ﬂ1A3y£2) +

(n)

ut, where Agyrjf5 is the three-day change in the n-year yield of the row country bracketing

the column country’s monetary policy announcements, and Agyg) is the same measure for
the column country’s n-year yield. The regression is estimated separately for each {r,c}
pair.

where y, denotes the level factor of a country’s yield curve. We consider three specifications of 7. I:
= VPC 1lUOf ; is the first principal component of cumulative changes in the local yield curve during FOMC

announcement windows. II: 7, = VPC’lggt is the first principal component of cumulative changes in the

U.S. yield curve during FOMC announcement windows. I1I: 7 = [VPC1[5,, VPC1gg,]T. Along with the

loc,t?
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Table A9: Pseudo R? between the cumulative announcement effects of central banks and 10-year yields.

AUD CAD CHF EUR GBP JPY NOK NZD SEK USD

AUD 27 2 3 38 8 90 1 8 12 28
CAD 3 23 40 15 10 37 70 2 8 75
CHF 94 3 13 8 9 94 47 8 5 75
EUR 73 1 1 5 3 89 34 6 2 77
GBP 12 81 6 10 11 90 18 11 4 79
JPY 14 63 38 57 59 73 73 6 10 89
NOK 35 13 9 30 55 15 40 17 4 93
NZD 57 51 1 5 5 40 5 9 14 62
SEK 60 2 2 7 10 91 21 1 3 70
Usb 7 9 5 12 6 28 52 6 12 72
Notes. The table reports the pseudo R? = 1 -

S (ve—vyMT)?
ST (ye—VyperMPY LT (e —VyMP)??
yield of the row country, and VyM? and Vy°"MP are the cumulative changes in
y¢ during or outside the three-day windows bracketing the announcement of the
column central bank. The sample is post-2000. The unit is percentage points.

where 1; is the actual level of the

Table A10: Fitting the 10-year yields with the cumulative announcement effects of central banks.

Yields CB AUD CAD CHF EUR GBP JPY NOK NZD SEK USD
AUD 3.50 342 363 288 356 433 201 529 259 211
CAD 419 239 201 268 262 505 294 513 252 1.29
CHF 279 234 213 340 265 3.67 227 405 3.14 0.99
EUR 5.29 3,57 372 400 398 463 28 532 373 1.32
GBP 1.89 111 211 253 274 181 336 6.08 273 1.11
JPY 097 062 080 122 095 199 131 247 132 0.64
NOK 723 530 258 230 177 363 272 551 3.61 0.90
NZD 449 173 292 328 396 392 298 514 259 1.50
SEK 5.06 3.58 423 345 3.10 4.67 331 5.63 420 1.52
USD 491 491 424 519 464 509 273 459 547 141

Notes. The table reports RMSE = \/% Do (yt — VyiMP)Q, where y; is the actual level of

the yield of the row country, and Vy M is the cumulative changes in y; during three-day

windows bracketing the announcement of the column central bank. The sample is post-
2000. The unit is percentage points per annum.

estimation results, we also report stationarity test statistics for u;. For the augmented Dickey-Fuller (ADF)
and Phillips-Perron (PP) tests, we report the test statistics, and the null hypothesis is that u; contains a
unit root; for the Miiller-Watson low-frequency stationarity test (LFST), we report the p-value, and the null

hypothesis is that u; is stationary. The results suggest that the level factors of G10 countries are cointegrated
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Figure A3: Sum of daily yield changes during U.S. or Australian central bank announcement windows.

with the cumulative effects of FOMC announcements, and the residuals are stationary.

D.4 OSE vs. FE

In the main text, we demonstrated that the FOMC windows explain most of the total variations in the
risk-neutral rate. Such a result might be mechanical because our trend proxy, which is a key component
of the risk-neutral rate, only changes during the FOMC windows. Here, we compare the risk-neutral rates
implied by the OSE model and the canonical FE model from Adrian et al. (2013), and investigate their
dynamics during FOMC windows. In Figure A12, the thick solid lines indicate the results of the OSE model,
and the thin dashed lines indicate the results of the FE model. Both models imply persistent declines in
the risk-neutral rates in all countries, but the ones implied by the OSE model decline more. Moreover, the
FOMC windows can also explain the total variations in the FE risk-neutral rates well. Therefore, we conclude
that the FOMC windows account for substantial fractions of the total variations in world risk-neutral rates,

regardless of the model for decomposing the yields.
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Figure A4: Sum of daily yield changes during U.S. or Canadian central bank announcement windows.
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Figure A5: Sum of daily yield changes during U.S. or Swiss central bank announcement windows.
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Figure A7: Sum of daily yield changes during U.S. or U.K. central bank announcement windows.
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Figure A8: Sum of daily yield changes during U.S. or Japanese central bank announcement windows.
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Figure A9: Sum of daily yield changes during U.S. or Norwegian central bank announcement windows.
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Figure A10: Sum of daily yield changes during U.S. or New Zealand central bank announcement windows.
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Figure A11: Sum of daily yield changes during U.S. or Swedish central bank announcement windows.
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Table A11: Cointegration tests: PC1 and cumulative yield changes during FOMC announcement windows.

AUD CAD CHF EUR GBP JPY NOK NZD SEK USD
It yy = + 'ylVPCll[{)f,t + ut
constant -3.23 4.88 -1.95 -5.23 -9.76 -1.20 0.44 -6.18 -4.46 -1.91
(0.90) (0.61) (0.26) (0.28) (0.46) (0.23) (0.15) (0.72) (0.44) (0.23)
VPCI%f’t 1.35 0.06 1.22 1.34 1.83 0.64 0.97 2.24 1.37 1.33
(0.15) (0.02) (0.08) (0.05) (0.07) (0.09) (0.05) (0.15) (0.10) (0.05)
R? 0.73 0.20 0.88 0.94 0.93 0.45 0.93 0.80 0.84 0.93
SD 1.08 8.09 0.67 0.75 0.74 0.80 0.78 1.06 1.17 0.48
p 0.96 0.14 0.97 0.96 0.94 0.97 0.96 0.95 0.98 0.91
Half-life 17.8 0.4 21.1 15.5 10.5 21.7 18.9 12.9 31.0 7.1
ADF -2.98%* -16.64%** -2.58* -3.40%** -3.38%** -2.87** -2.58* -4.10%%* -3.54%HK g gTHE
PP -15.82%*  -323.14%*%*  -11.73*  -18.20%*  -25.50***  -10.44 -11.49%  -21.59%**  -9.29 -39.17%%*
LFST 0.29 0.26 0.55 0.39 0.15 0.09 0.64 0.95 0.38 0.63
II: y¢ =0 + 'ylVPClgg,t + ug
constant -1.86 -0.74 -3.93 -5.50 -5.37 -1.91 -4.54 -1.64 -5.78 -1.91
(0.52) (1.57) (0.42) (0.39) (0.29) (0.36) (0.60) (0.60) (0.67) (0.23)
VPClggyt 1.44 0.91 1.17 1.77 1.99 0.60 1.81 1.49 1.97 1.33
(0.12) (0.39) (0.09) (0.08) (0.07) (0.09) (0.15) (0.14) (0.16) (0.05)
R? 0.77 0.10 0.82 0.91 0.94 0.62 0.80 0.76 0.81 0.93
SD 0.99 8.15 0.69 0.82 0.66 0.64 1.01 1.11 1.29 0.48
p 0.96 0.14 0.97 0.96 0.92 0.95 0.97 0.97 0.98 0.91
Half-life 15.1 0.3 19.8 17.1 7.8 14.7 19.9 19.6 30.8 7.1
ADF -3.44%* -T7.94%%% -2.59* -3.31%* -4.36%** -2.98%** -2.61* -3.62%%* -3.05%* -4.GTHH*
PP -19.30**  -325.56%**  -12.68% -16.42** -36.29%**  -13.96* -11.44%  -15.49%* -10.63 -39.17%%*
LFST 0.31 0.18 0.95 0.69 0.88 0.27 0.94 0.24 0.75 0.63
Lyt = 0 + 1VPCLS , + 72 VPCIFS , + u
constant -2.44 2.82 -2.78 -5.29 -6.02 -2.29 1.88 -4.80 -4.58 -1.91
(0.82) (6.03) (0.50) (0.32) (0.78) (0.25) (0.97) (1.05) (0.71) (0.23)
VPCl%it 0.32 0.05 0.62 1.09 0.28 -0.95 1.25 1.48 1.08 1.33
(0.41) (0.06) (0.31) (0.29) (0.31) (0.21) (0.17) (0.56) (0.38) (0.05)
VPClggyt 1.15 0.37 0.56 0.33 1.68 1.35 -0.50 0.55 0.38 NA
(0.41) (1.13) (0.28) (0.41) (0.36) (0.18) (0.33) (0.44) (0.58) NA
R? 0.77 0.27 0.90 0.94 0.95 0.81 0.94 0.81 0.87 0.93
SD 0.97 8.12 0.66 0.75 0.64 0.58 0.79 1.04 1.18 0.48
p 0.96 0.14 0.97 0.96 0.92 0.93 0.96 0.95 0.98 0.91
Half-life 16.0 0.4 21.3 16.1 7.9 9.4 18.4 14.6 33.0 7.1
ADF -3.37%* -16.62%** -2.65% -3.42%* -4.36%** -3.78%** 2 58% -4.05%** -3.24%* -4.6THH*
PP -18.70**  -323.43%*%*  -12.37*  -17.89%*  -36.27***  -20.06** -10.01 -19.68** -9.28 -39.17*%*
LFST 0.38 0.18 0.77 0.46 0.76 0.73 0.36 0.80 0.43 0.63

Notes. *p<0.1; **p<0.05; ***p<0.01. The table reports cointegration coefficients, Newey-West standard errors, and stationarity
test results for the residual 4 for the cointegration regression y: = vo + ’YITt + u+. y+ denotes the level factor of a country’s yield

curve. VPC1US

loc,t?

VPClgg , denote the first principal component of cumulative changes in the local or U.S. yields during the U.S.

central bank announcement windows. SD: the standard deviation of 4¢; p: the AR(1) coefficient of 4; Half-life: the half-life of
a¢; ADF: the t-statistic for the augmented Dickey-Fuller test, and the null is that @ contains a unit root; PP: the Phillips-Perron
statistic, and the null is that 4; contains a unit root; LEST: the p-value for the Miiller-Watson low-frequency stationarity test, and
the null is that 4+ is stationary.
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Figure A12: Dynamics of the 10-yr risk-neutral yield: OSE vs. FE.

Uus

Notes. The FE model is the original Adrian et al. (2013) model, and the OSE model uses [VPC1} > ,, VPClgg’t}T to proxy

the persistent state variable in the shifting endpoint model.
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Figure A13: Dynamics of the 10-yr term premium: OSE vs. FE.

Notes. The FE model is the original Adrian et al. (2013) model, and the OSE model uses [VPC1{9 .
the persistent state variable in the shifting endpoint model.
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