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Abstract

We show that the stock market’s reaction to monetary policy surprises is explained
mostly by changes in the default-free term structure of yields, not by changes in the
duration-matched equity premium. We reach this conclusion based on a new, largely
model-free method that uses dividend futures prices to calculate the counterfactual change
in the stock market index price implied by changes in the default-free yield curve. Yield
curve changes in response to monetary policy surprises reflect partly a change in expected
future short-term interest rates, as measured by changes in professional forecasts, and
partly a change in the term premium.
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1 Introduction

In their seminal study of the stock market reactions to monetary policy announcements of
the Federal Open Market Committee (FOMC), Bernanke and Kuttner (2005) (BK) find that
much of the stock market reaction to monetary policy surprises is explained by changes in
expected excess returns of stocks and very little by changes in expected real interest rates.
They interpret this result as evidence that monetary policy has effects on stock market risk,
investor risk aversion, or investor sentiment. A substantial theoretical literature has developed
since BK that aims to explain the effects of monetary policy on the equity premium. In this
paper, we use a different and arguably better methodological approach based on data that
were not available at the time of BK. We reach a very different conclusion: The bulk of
the stock market reaction to monetary policy surprises in FOMC announcement windows is
explained by changes in the term structure of default-free bond yields. Changes in the term
premium may be part of the reason for the change in bond yields, but over and above the
term premium, changes in the equity premium relative to duration-matched bonds play at
most a limited role in explaining the stock price response.

Decomposing the stock market index movements in FOMC announcement windows into
components due to equity premium changes and other sources is a challenging task. We
ask two questions about BK’s approach. First, can their approach really isolate the change
in expected stock returns in excess of short-term interest rates that is induced by monetary
policy surprises? Second, to the extent that the equity premium relative to short-term interest
rates changes in response to monetary surprises, is it a change in the risk premium for the cash-
flow risk of equity or a change in the term premium for long-duration assets that also affects
prices of bonds without cash-flow risk? Stocks are long-duration assets and their expected
return in excess of short-term interest rates reflects both a term premium for duration risk
and a risk premium that compensates for stocks’ cash-flow risk.

BK proceed by first estimating a vector autoregression (VAR) as in Campbell and Ammer

(1993) that includes stock market excess returns and the dividend-price ratios, among other



variables, with monthly data. In a second step, they regress the monthly VAR innovations
on federal funds rate surprises from within-month FOMC announcement windows. By iter-
ating on the VAR, they then obtain longer-run impulse responses with the result that future
expected excess returns respond positively to federal funds rate surprises. The key driver
of these VAR results is that when stock prices fall in response to an unexpected monetary
tightening, the level of dividends is sticky in the short run, and hence the dividend-price ratio
rises. Based on the finding from the VAR that movements in the dividend-price ratio are
generally associated primarily with movements in expected excess returns, BK then assume
that movements of the dividend-price ratio specifically around FOMC announcements are
also associated primarily with movements in expected excess returns. However, the fact that
the dividend-price ratio is generally associated with movements in expected excess returns,
as captured by the VAR estimated on a long sample of monthly data, does not necessarily
mean that high-frequency movements in the dividend-price ratio around a selected set of spe-
cific events, such as FOMC announcements, are also associated with movements in expected
excess returns. It could well be the case that the dividend-price ratio movements in response
to FOMC announcements are instead associated with, say, changing expectations of future
real interest rates, even though this is not generally true for dividend-price ratio movements
outside of FOMC announcement windows.

To avoid this strong assumption, we use a different approach that does not rely on VAR
estimates. Our starting point is the fact that the price of a stock market index share can be

expressed as

[eS)
Pt - Z Bn,th,t7 (1)
n=1

where G, ; is the price, at time ¢, of dividend futures maturing in period ¢ + n, and B, is
the price, at time ¢, of a zero-coupon bond that pays one dollar at ¢ + n. In other words, no
arbitrage implies that the current value of the index is equal to the sum of dividend futures
prices discounted at the default-free zero-coupon yield curve. Equipped with data on futures

prices, we can then ask: How much of the price movements in FOMC announcement windows



associated with monetary policy surprise measures can be explained just by movements in the
yield curve (reflected in changes in B, ;), without any change in the duration-matched equity
premium (reflected in changes in G, ;)? We keep G, fixed at the pre-announcement-day
futures prices and we compute the implied change in P; just based on the observed change in
zero-coupon bond prices around the announcement. This approach gives us a largely model-
free assessment of the contribution of changes in default-free yields to changes in stock prices.
Unlike in BK, we do not have to estimate a VAR, we do not have to make an assumption that
dividend-price ratio changes in FOMC announcement windows reflect the same components
as dividend-price ratio changes in general, and we can fully account for any shape of the yield
curve response to the monetary policy surprise.

The picture that emerges from our method is substantially different from BK. Our es-
timates suggest that stock price movements associated with monetary policy surprises in
FOMC announcement windows can be largely explained just with movements in the bond
yield curve. The residual component not accounted for by yield curve changes is small in
magnitude and statistically insignificant. There is very little room for additional combined
effects from changes in the duration-matched equity premium and changes in cash flow ex-
pectations. Therefore, to the extent that monetary policy affects stock prices through a risk
premium channel, it is the term premium rather than the compensation for cash-flow risk of
equities that changes in response to the monetary policy surprise.

These findings concern the effects of conventional monetary policy that works through
short-term interest rates and near-term yields several quarters out as captured by the mon-
etary policy surprise measure of Bauer and Swanson (2023a) (BS). The effects of unconven-
tional policies implemented in the wake of the global financial crisis 2007-09, and especially
quantitative easing, may be different. The BS surprise measure can also capture forward-
guidance effects to some extent, but is not designed to capture the effects of quantitative
easing. In our main specifications, we control for news about quantitative easing using

a large-scale asset purchase (LSAP) factor constructed following the method in Swanson



(2021). Our focus is on understanding the stock market reaction to conventional monetary
policy surprises, but it is noteworthy that while bond yields respond strongly to LSAP sur-
prises, the effect on stock prices is small. Therefore, mechanisms other than the discount
rate effects implied by bond yield movements need to come into play to explain the (lack of)
reaction of stocks to LSAP news.

While largely model-free, our approach based on dividend futures still requires some
assumptions. Specifically, we only observe prices of dividend futures with maturity up to 7
years, but for our calculations to be accurate, we need dividend futures prices as far out as
forward rates in the Treasury yield curve are affected by monetary policy surprises. In our
baseline analysis, we use the method of Knox and Vissing-Jergensen (2022) to estimate futures
prices at maturities beyond 7 years under a Gordon growth model assumption. We also
employ an alternative approach that does not use dividend futures prices. In the Campbell
and Shiller (1988) log-linear present value framework, the discount factor p is a function of
the average dividend-price ratio and it captures the duration of the stock market index. With
p calibrated to the observed average dividend-price ratio, and using observed changes in the
forward rate curve in the FOMC announcement window, this framework also allows us to
calculate the stock market index price change implied by changes in the yield curve. We
obtain results very similar to our baseline analysis using dividend futures.

Our baseline analysis uses nominal zero-coupon bond prices and nominal dividend futures
in the decomposition (1). If stocks are real assets with real cash flows that are insensitive to
inflation news, this approach may understate how much of the stock price change is explained
by default-free bond yields. For example, if a monetary tightening lowers expected inflation,
nominal yields will rise less than real yields, while expected nominal dividends fall. As a
consequence, in the nominal decomposition (1), nominal bond price changes will only explain
part of the stock price change, leaving the remainder to changes in prices of nominal dividend
futures, even if changes in real bond prices fully explain the stock price change. For this

reason, we redo the analysis with real bond yields, extracted from prices of Treasury Inflation



Protected Securities (TIPS), and implied real dividend futures prices, which we can calculate
from nominal futures prices and real yields. We find a slightly larger bond-yield-implied stock
price change than in our baseline analysis with nominal yields, but the difference is not big,
consistent with a relatively low volatility of long-horizon inflation expectations during most
of our sample period.

We then use interest rate forecasts from the Blue Chip survey of professional forecasters to
decompose the yield curve reaction around FOMC announcements into changes in expected
future short-term interest rates and changes in the term premium. We find that changes
in expected future short-term interest rates account for about one-third to one-half of the
reaction, but we cannot reject that the term premium component is zero. A substantial role
for the term premium would be consistent with the finding in Cieslak and Pang (2021), based
on structural vector autoregressions, that monetary policy surprises have an effect on the
common term premium in stocks and bonds.

Our finding that yield curve movements largely explain why stock prices comove with
monetary policy surprises around FOMC announcements places constraints on the potential
role of the duration-matched equity premium. For a substantial response of the duration-
matched equity premium to monetary policy surprise measures to be possible, cash flow
expectations would also have to respond to these surprises in a way that largely offsets the
effect of changes in the duration-matched equity premium so that the net effect on dividend
futures prices is close to zero. Such an offset would not occur under the conventional view
that monetary tightening lowers growth expectations and raises risk premia (Bauer et al.
2023; Bekaert et al. 2013), but it could occur if monetary tightening conveys positive in-
formation about future economic growth to the private sector. While findings in Nakamura
and Steinsson (2018) and Campbell et al. (2012) raise the possibility of such an informa-
tion effect, Bauer and Swanson (2023b) argue that the empirical patterns are an artifact of
macroeconomic news prior to the FOMC meeting that policy makers react to. In any case,

our empirical results provide new evidence that significantly limits the extent to which risk



premia can account for the observed equity market responses to monetary policy surprises.

This is relevant for the theoretical literature that has been spawned by BK’s findings.
Researchers have aimed for models of asset prices and the macroeconomy in which monetary
policy surprises move the equity premium. Pflueger and Rinaldi (2022) focus on time-varying
risk aversion. In Kekre and Lenel (2022), monetary policy surprises have a time-varying effect
on aggregate risk-bearing capacity by changing the wealth distribution. In Drechsler et al.
(2017), monetary policy affects the liquidity premium and hence cost of capital of levered
agents and their willingness to bear risk. In Bianchi et al. (2022a), time-variation in the equity
premium results from endogenous fluctuations in investor beliefs about monetary policy. At
this point, it is unclear whether these theories are consistent with our evidence because they
do not break up the equity premium into a term premium and the duration-matched equity
premium. The empirical decomposition we develop provides a new empirical moment that
theories can target and be evaluated against.

To illustrate, we compute the decomposition (1) in a version of the model by Pflueger
and Rinaldi (2022) (PR). It turns out that in the original calibration of PR, the theoretical
predictions align well with the empirical evidence. At the parameter values in PR’s baseline
calibration, most of the stock price reaction to monetary policy shocks is indeed due to
changes in bond yields, with only a small part due to a change in the duration-matched
equity premium. However, at different parameter values, the share due to the duration-
matched equity premium can be much higher. In this sense, empirical evidence on the
decomposition (1) provides a novel moment that is informative about model mechanisms.
Motivated by our empirical findings, Caramp and Silva (2025b) show that in the model of
Caramp and Silva (2025a) about two-thirds of the stock price reaction to monetary policy
shocks is explained by bond yield movements, which is also broadly in line with our empirical
estimates.

We focus, like BK and a large subsequent literature, on regressions of announcement

window stock returns on monetary policy surprise measures constructed from unexpected



changes in interest rates. Since monetary policy surprise measures are far from perfectly cor-
related with stock returns within announcement windows, there must be other FOMC-related
news that moves stock prices but is uncorrelated with conventional monetary policy surprise
measures. Kroencke et al. (2021) and Boehm and Kroner (2024) study these components of
asset price reactions that are orthogonal to default-free interest rates.

While we implement our approach to asset price movements around FOMC announce-
ments, the same approach could be applied to other events as well. For example, evidence in
Bianchi et al. (2022b), Cieslak and McMahon (2023), and Swanson and Jayawickrema (2024)
indicates that monetary policy news affects the asset prices in intermeeting time periods
between FOMC announcements. Our method could be used to decompose the stock price
response around these intermeeting events as well.

Methodologically, our decomposition of announcement window stock market index returns
is related to, but different from, the decomposition of Knox and Vissing-Jgrgensen (2022).
They also use dividend futures data, but they are interested in a decomposition into stock
price changes due to risk-free rate news, news about expected excess returns, and news about
cash flows. Their decomposition requires a number of additional assumptions. As we show,
if one is interested only in stock price changes due to yield curve changes, such assumptions
are not necessary and the yield curve effect on stock prices can be obtained in a largely
model-free way.

Finally, our finding that yield curve movements matter a lot more for the stock market
reaction to monetary policy surprises than previously thought is also related to the finding in
van Binsbergen (2020) that large changes in real interest rates during the past few decades
seem to account for a lot of the average returns that stock market indices earned during these

periods.



2 Decomposition of Announcement Returns

We start by developing our decomposition of announcement returns based on dividend futures
prices. The decomposition allows us to calculate the stock price change that is implied purely
by a change in the bond yield curve. In what follows, all prices and quantities are stated in
nominal terms unless otherwise specified.

Let M; be the stochastic discount factor (SDF) in period ¢ and consider the dividend
stream of the stock market index broken up into its individual pieces (strips). For example,

the price at ¢ of a dividend strip that pays the stock market index dividend Do at t + 2 is

Py = E¢[Myy1 My 2Dy 9]

=E; [Mt+1Mt+2]Et[Dt+2] + COVt(Mt+1Mt+27 Dt+2)- (2)

Denoting with By = E¢[M;1M;42] the price of a default-free zero-coupon bond that pays

$1 in two periods, we can write this as

M1 Myyo
Py =B E:| D — = - D . 3
2,t 2, [ t[Dyr2] + covy (Et[Mt-i-lMt-i-Q]? t+2 (3)

Gat

The strip price therefore depends on the default-free yield curve, via Bs;, expected dividends
E¢[D¢42], and the two-period equity risk premium captured by (the negative of) the covariance
term.! This equity premium is a duration-matched equity premium that reflects the expected
return of the dividend strip in excess of the expected return of a duration-matched zero-
coupon bond. In this way, we have separated the term premium, which is in By, from the
duration-matched equity premium that reflects only the premium for the cash flow risk of
equity, which is represented by the covariance term. According to spot-futures parity, the

sum of the two terms in brackets in (3) represents the dividend futures price Ga;.?

! Note that if shocks to the SDF are multiplicative, the ratio —at1M2  within the covariance term
E¢[Myq1Meyo]

extracts innovations to the SDF and the future conditional mean of the SDF.
2 Strictly speaking, this is the dividend forward price rather than the dividend futures price. However, when



Going through the same calculation at other horizons allows us to write the price of the

entire dividend stream of a share of the stock market index as

o0 (o]
P=) Puy=) BniGny (4)
n=1 n=1

Now consider a change in zero-coupon bond prices from B, ;— to B, ;+ with expected divi-
dends and the equity premium and hence dividend futures prices remaining unchanged. The

implied percentage price change of the stock market index is

[e.e]

Gt
APg; =Y P’t (Bnit — Bui). (5)

n=1

This is the key variable for our baseline analysis. If dividend futures prices are observable,
we can calculate, using bond price data, the change in the stock market index around FOMC
announcements that would result purely from the change in the bond yield curve, with
expected dividends and the duration-matched equity premium held constant. We do this by
looking at the change B, ;+ — By, ;— around FOMC announcements, holding the futures price
fixed at the observed pre-announcement value Gy, ;—.

In practice, we only have futures data up to a maturity of 7 years. We deal with this
issue by estimating dividend futures prices for maturities beyond 7 years under a Gordon
growth model as in Knox and Vissing-Jgrgensen (2022) (see Appendix A for more details).
This extends maturity coverage in our analysis of daily prices to horizons of up to 30 years.

For maturities beyond 30 years, we make the following assumption:

Bni+  Bsot+
- b
Bni—  Bsoi—

Vn > 30, Vt. (6)

the underlying asset price is not strongly correlated with interest rate shocks, differences between theoretical
forward and futures prices are generally minuscule. We therefore follow the convention in the literature for
stock index futures, e.g. as in Cornell and French (1983) or the textbook treatment of Hull (2021), to ignore
the difference.



Given that By, ; = exp(—nyp ), this amounts to the assumption that

fn,304+ — fn30i— =0, Vn> 30, Vt, (7)

where fp, ;i = ﬁ(nynt —mYm,¢) denotes the log forward rate m periods into the future and
paying off at n. In other words, we assume forward rates more than 30 years in the future do
not change on FOMC announcement days. This is plausible, as monetary policy is typically
not thought to have such extremely long-horizon effects.®> The empirical evidence we show
below that long-horizon forward rates have a weak and insignificant relation to monetary

policy surprises is consistent with this assumption as well. Combining (5) with (6), we have

30 oo
Gnt— Bt <B t+ Gnt—Bnt— ( Bsot+
APy, =S Zmt=Zntz (Zntt ) nt—Bn, o
. nzl P \Bus ;;1 P \Bsos
30 30
-y Gn,t—Bni— <Bn,t+ _ 1) (1-% Gn,t—Bn— <B30,t+ _ 1) (8)
i B, = B Bio,t—

Note that we can observe all the right-hand side components using prices on the market index,
observed dividend futures (up to a horizon of 7 years), dividend futures prices implied by the
Gordon growth model (beyond 7 years up to 30 years), and zero-coupon bonds. Essentially,
the assumption (6) implies that the values of all the dividend strips at maturities n > 30
change around the announcement by the same factor. Since we can calculate the total value
of these strips by subtracting the value of the first 30 strips from the total index value P,
we can also calculate how much their value changes when they are all multiplied by the same
factor.t

In our analysis with intraday asset price changes, we work with a slight modification of

3 An exception to this could arise if monetary policy announcements change investors’ perception of the
central bank’s permanent inflation target; see Giirkaynak et al. (2005b), Giirkaynak et al. (2010a), and Beechey
and Wright (2009). Our analysis based on real rates will address this possibility, as there we assume that real
rather than nominal long-horizon forward rates remain unchanged.

4 This also shows that the Gordon growth model assumption matters only to the extent that forward rates
more than 7 years into the future actually respond to monetary policy surprises. If they do not, the calculation
in (8) delivers the same result as taking the summations just to a horizon of 7 instead of 30, which involves
only actually observable dividend futures prices.
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this approach. As we do not have intraday data on dividend futures prices, we calculate

m H m H
Gni—Bn (B Gni—Bni— B
APH _ n,t n,t n,t+ 1 1— n,t n,t m,t+ 1 9
Bt :7: Pt— BHt, + 27: Pt— BHt, ’ ( )
n=1 n, n=1 m,

where G, ;— and B, ;— are dividend futures prices and zero-coupon bond prices, respectively,
measured at the end of the day prior to the FOMC announcement, and m is the maxi-
mum duration available from Treasury futures. We use intraday data to calculate the ratio
Bﬁt 4/ Bgt, = exp (n(yﬁt, — yﬁt +)) from log yield changes implied by changes in Treasury
futures prices from 10 minutes before to 20 minutes after each FOMC announcement. We
assume that forward rates beyond a horizon m do not change in response to a monetary
policy surprise. Since m & 12 in the Treasury futures data, this is a stronger assumption
than in the analysis of daily price changes where we can allow for a forward rate response up
to a horizon of 30 years.

As the market for dividend futures may be quite illiquid, it is advantageous that accurate
measurement of dividend futures prices is not critical for the calculations in (8) and (9). The
dividend futures prices serve only as weights. If they happen to be mismeasured by a few
percent, this has minimal impact on the outcome of the calculation. We provide further
evidence on this in Appendix D.4. The same lack of sensitivity also applies to the use of
end-of-previous-day zero-coupon bond prices in (9) to calculate APE , intraday. In contrast,
accurate measurement of zero-coupon bond price changes is important, as the differences
B, t+ — By +— are much more sensitive to measurement errors than the weights are.

To provide a complementary perspective, we can also directly calculate the valuation
change due to the combined effect of changes in expected dividends and the cash flow risk
premium. In this calculation, we hold bond prices fixed at B, ;— and look at the changes in

dividend futures prices (actual at shorter horizons and implied by the Gordon growth model
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at longer horizons) to arrive at

30 Bn .
APgp=>_ 5 (Gngt = Gngo). (10)

t—

n=1

This calculation implicitly assumes that expectations about dividends beyond 30 years do
not change in response to the news conveyed by the FOMC announcement. As a caveat, this
calculation is more sensitive to dividend futures price mismeasurement than the calculations

in (8) and (9) that are of main interest in our analysis.

2.1 Alternative Approach based on Campbell-Shiller Approximate Present-
Value Identity

To extend the analysis to sample periods for which we do not have dividend futures data, we
can use the Campbell-Shiller present-value identity (Campbell and Shiller 1988) to approxi-
mate the effect of changes in the bond yield curve on stock prices.

Let p; and d; denote the (per-share) log value and dividends of the stock market index

and r; the log return. The Campbell-Shiller approximate present-value identity is

oo
pe & % +di+ By " (Adpn — o), (11)
n=1

where p = 1/(1+exp(d —p)), k = —logp— (1 —p)log(1/p—1), and Adyry, = dprn — dpsn—1-
The key parameter here is the log-linearization parameter p. It is a function of the mean
log dividend-price ratio d — p, which captures the duration of the stock market index. For
example, if expected dividend growth is higher, d — p is lower, and duration is higher. In our
analysis, we use data for the log dividend-price ratio of the CRSP value-weighted index from

1988 to 2023 to estimate d — p = —3.91. We use this value in our calculations.
We can now use the present-value identity to obtain stock price changes implied by changes
in the yield curve. For this purpose, we decompose the return r;1,, into an excess return and

a forward rate. Let f,,; be the time-t log forward rate for the period between ¢t +n — 1 to

12



t+n,

fn,t =NYnt — (n - 1)yn—1,t7 (12)

where y,, ¢ is the continuously compounded zero-coupon yield on a n-maturity bond at time
t. Define xp, t4n = 7140 — fn, as the excess return of the stock index in ¢ + n relative to the

time-t forward rate for that future period. Then

nil[Adt—i-n - xn,t-l—n] - Z pnilfn,b (13)

K
bt =7

n=1

We can calculate the log price change, from p;_ just before the FOMC announcement to p;t

thereafter, as

Apr = pry —pi— = (Eey —E) Z,O [Aditn — Tngan] + an Yhode — faue).  (14)

n=1

The last term in the above equation represents the log price change implied by a change in

the yield curve, without changes in expectations of di4, or Ty t4n:

Apgi = ZP (frt— = fapr)- (15)

In practice, we only have forward rates up to a 30-year horizon. We therefore calculate

30
Apps = an_l(fn,t— — ft+)- (16)

n=1

This amounts to assuming that forward rates beyond the 30-year horizon do not change in
response to FOMC announcements. In our intraday analysis, we use forward rate changes

implied by intraday Treasury futures price changes in this calculation:

Apf, = Zp” @l =) - - D@ -l )] (17)

where m is the maximum duration available from Treasury futures.

13



2.2 Decomposition in Real Terms

Our baseline analysis estimates the stock price response implied by changes in nominal bond
prices, weighted by the prices of nominal dividend futures. In this framework, the residual
component of the stock price change reflects the combined effect of changes in the duration-
matched equity risk premium and revisions to expected nominal cash flows. If monetary
policy surprises affect expected inflation, and if expected nominal cash flows are positively
related to expected inflation, then stock price movements may be only partially explained
by changes in nominal bond yields—even if they would be fully accounted for by changes in
real yields. In the sample period we examine, changes in inflation expectations have been
relatively modest, particularly at the long horizons most relevant for valuing the stock index.
Nonetheless, it is useful to assess whether conducting the analysis in nominal versus real
terms materially affects the results.

Let II; be the gross inflation rate, M} = MII; the real SDF, and D], = Deypn/(ITj—q Hitx)
the real dividend in terms of purchasing power of time-t dollars. We can write the valua-
tion of a dividend strip in two equivalent ways, either as nominal cash flows stochastically
discounted by M, or as real cash flows stochastically discounted by M", i.e.,

Pn,t = Bn,th,t = B;,tGT (18)

n,t»

where B] , is the price of real zero-coupon bond maturing in n periods and G, ; is the price

of a real dividend futures contract maturing in n periods.” In analogy to our valuation of

®In this contract, the party entering the long position at ¢ commits to pay Gt (HZ=1 Ht+k) to the
counterparty at maturity, with G7, ; fixed at contract initiation, and receives the dividend of D;, dollars
in return. This contract offers inflation protection in the sense that the inflation rate over the life of the
contract has no effect on the real payoff Di,, — Gy, ;. Spot futures parity then implies G}, ; = Pn,+/ By, ;. The
replication argument in this case involves issuing a real liability of P, /B, + to acquire the dividend strip at ¢,
which requires a payback of P ¢(I]j_, He4x)/Bs,; at t+n, which then must be equal to the payment required
under the futures contract of G7, ;([T_; Hesr)-

14



nominal dividend futures, the real dividend futures price is

GT , = Ey[DY, ] + covy i Mii (19)
n,t t+n Et szl MZ+]€, t+n

Real dividend futures are not traded, but we can use the relation G} = (Bnt/By, 1)Gnt
implied by (18) to calculate the implied real dividend futures prices from Gy, ; and the prices
of nominal and real bonds. Using these implied pre-announcement prices of real dividend
futures, G}, ;_, we can then calculate the stock price response implied by changes in the real

yield curve:

0
B Gpi—

APgr; = : : T, —BI'. ). 20

BTt ~ B;:,t_ ,Pt_ ( n,t+ n,t—) ( )

To illustrate how APpr; can differ from APp;, it is useful to consider two polar cases.
First, suppose that stocks are a real asset such that E;[Dj ] and the covariance of Dy, with
the real SDF are invariant to changes in expected inflation or the inflation risk premium.
Assume that monetary easing generates a fall in real bond yields, higher expected inflation,
no effect on E¢[D} ] and no effect on the duration-matched equity premium. Then E¢[D;yy,]
rises in response to monetary easing, and hence G, ; rises as well. As a consequence, AP,

rises more than the change implied by nominal bond yield changes alone, i.e., AP, > APp .

r
n,

In contrast, since G, , remains unchanged, AP; is fully explained by changes in real bond
yields, i.e., AP, = APpr;. Hence, the comparison of AP, and APp; correctly reveals that
no change in the duration-matched equity premium occurred.

Second, suppose stocks are a nominal asset such that E;[D;y,] and the covariance of
Dy, with the real SDF are invariant to changes in expected inflation or the inflation risk
premium. Assume that monetary easing generates a fall in real bond yields, higher expected
inflation, no effect on E;[D;,] and no effect on the duration-matched equity premium. Then
Gy, remains unchanged, which means that AP; is fully explained by changes in nominal

bond yields, i.e., AP, = APg;. In contrast, G, , falls because E;[Dy,, ] decreases and hence

AP; < APpr;. Hence, in this case the comparison of AP, and APg; correctly reveals that
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no change in the duration-matched equity premium occurred.

Therefore, which of the two approaches, APg; or AP, yields a better estimate of the
change in the duration-matched equity premium depends on whether stocks are closer to
being a nominal or real asset. If stocks are partly nominal, partly real, then the truth is
somewhere in between. Hence, a comparison of results from both approaches is useful.

With real forward rates extracted from real bond prices, we can also adjust the alternative
approach based on the Campbell-Shiller present-value identity to work with real rates. Let

m = log(Il). Substituting Ady,,, = Adiyn — Tin and f} ; = fa — T4 into (13), we obtain

K
I—p

o0 o0
pe = +di + By Z P AL, = Tngn] — Z P (21)
n=1

n=1

Using changes in real forward rates around announcements, we can then compute the implied

stock price change.

3 Data

This section introduces the main data we use in the empirical analysis.

3.1 Asset Prices

Our baseline analysis focuses on intraday asset price changes. Intraday responses of Treasury
yields in the 30-minute window around FOMC announcements, as measured from futures

6 The available maturities of these

prices, are obtained from Bauer and Swanson (2023a).
contracts include 2, 5, 10, and 30 years, with average duration of the cheapest-to-deliver
underlying security of 1.91, 4.35, 7.55, and 11.81 years, respectively, in our sample period.

We interpolate to obtain yield responses for unobserved maturities as described in Appendix

5 Bauer and Swanson (2023a) convert changes in futures prices to changes in yields using futures equiv-
alent duration based on notional from Bloomberg. The mnemonics of these contracts are “[XX]1 Comdty”
where “[XX]” is TU, FV, TY, and US, respectively. We are grateful to Eric Swanson for providing helpful
explanations.
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C. The response of the forward rate starting in year m and maturing in year n is calculated as
the difference between the n-year yield response scaled by its maturity and the m-year yield
response scaled by its maturity. The intraday responses of the stock market in the 30-minute
window around FOMC announcements, as measured from S&P 500 futures prices, also come
from Bauer and Swanson (2023a).”

To check robustness with more granular yield curve data that extend beyond the duration
available from Treasury futures, we also analyze daily asset price responses. We obtain daily
nominal yields on Treasury zero-coupon bonds with maturities up to 30 years from Filipovié
et al. (2025) with data available from June 1961 onward. Unless otherwise noted, we calculate
1-year forward rates n — 1 years out as in (12) and refer to them by their terminal maturity,
n. To guard against sensitivity to specific yield curve fitting methods, we also consider an
alternative analysis based on STRIPS yields from Bloomberg (mnemonics “C079[X]Y Index,”
where “[X]” indicates the maturity), available from April 1991. The maturities include 1-,
2-, 3-, 4-, 5-, 7-, 8, 9-, 10-, 15-, 20-, 25-, and 30-year bonds.® For real yields, we use daily
real zero-coupon yields extracted from TIPS prices by Giirkaynak et al. (2010b), which span
maturities up to 20 years and are available starting in January 2004.° For stock price data,
we use daily S&P 500 index levels from CRSP.

Daily prices of dividend futures on the S&P 500 index between October 2002 and August
2014 come from van Binsbergen and Koijen (2017).1 We supplement the series with daily
prices of S&P 500 Annual Dividend Index Futures since November 2015 from Bloomberg
(mnemonics “ASDZ[XX]Index” where “[XX]” denotes the maturing year). These dividend
futures contracts are listed for the nearest 11 years and expire on the third Friday of December.

We linearly interpolate the log futures prices between two maturities to obtain constant-

7 Following Bauer and Swanson (2023a), we use S&P 500 futures up to August 1997 and switch to e-mini
S&P 500 futures afterwards.

8 Data for the 8, 9-, 15-, and 25-year maturities begin in April 1996. Earlier papers using these data
include Longstaff (2004) and Cieslak et al. (2024).

9 We use data beginning in 2004, when TIPS with maturities above 20 years and below 5 years were included
in the model estimation. Model-implied 1-year real yields are computed using the estimated parameters from
the Nelson-Siegel-Svensson model.

'0We thank the authors for kindly sharing the data.

17



maturity futures prices up to a maturity of 7 years.!! Dividend futures prices with maturities
beyond 7 years are estimated under a Gordon growth model following Knox and Vissing-
Jorgensen (2022). For robustness, we also use synthetic equity yields from Giglio et al.
(2024) to derive dividend futures prices. These yields cover the historical period from January
1974 to December 2020, allowing us to study a longer time series, but they are limited to
month-end observations. To calculate counterfactual price changes, we apply weights derived
from equity yields as of the prior month-end to the yield responses observed during FOMC

meetings. Further details for both estimation methods are provided in Appendix A.

3.2 FOMC Announcements and Monetary Policy Surprise Measures

Our primary measure of monetary policy surprises, denoted BS, follows Bauer and Swanson
(2023a) and is constructed as the first principal component of price changes in Eurodollar
futures with the nearest four quarterly expiries, measured within a 30-minute window around
FOMC announcements. A similar approach is used by Nakamura and Steinsson (2018). This
measure is available from February 1988 to December 2023 and includes both scheduled and
unscheduled meetings.'> As BS note, this surprise measure captures news about the current
federal funds target as well as near-term forward guidance. An advantage of this measure
is that when the relative importance of target and forward guidance surprises changes from
before to after the great financial crisis, its variation is driven to a larger extent by the
surprise type that is most important in the respective subsample. To control for the effects of
unconventional large-scale asset purchases, we construct an LSAP factor using high-frequency
responses of Eurodollar futures and Treasury futures, following the methodology in Swanson

(2021).13 We exclude the FOMC meeting on September 17, 2001 from all analyses. Panel A

11 'We follow van Binsbergen and Koijen (2017) and use futures up to a maximum maturity of 7 years, as
longer maturity futures are illiquid. S&P 500 Annual Dividend Index Futures also have very low open interests
beyond year 7.

12 From 1988 to 1991, seven FOMC days included both a discount rate press release and an open market
operation. For the daily-window analysis, we aggregate the two intraday shocks into a single daily shock.

'3 Specifically, we use responses of ED1, ED2, ED3, ED4, TNOTE05, and TNOTEL0 from Bauer and
Swanson (2023a) and Swanson and Jayawickrema (2024), all of which are available since July 1988. We
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of Table 1 reports the summary statistics of these two monetary surprise measures.

3.3 Survey Forecasts

Monthly forecasts of Treasury bill rates come from the Blue Chip Economic Indicators (BCEI)
and the Blue Chip Financial Forecasts (BCFF) published by Wolters Kluwer. The BCEI
survey is typically released on the 10th day of each calendar month with responses collected
during the first week of the same month. The BCFF survey is typically released on the first
day of each calendar month with responses collected during the last week of the previous
month. Both surveys report forecasts of quarterly averages. Forecast revisions are calculated
as monthly changes in quarterly forecasts.'*

We also obtain long-range forecasts of 3-month Treasury bill rates from both surveys.
These forecasts are reported semiannually by survey participants and are available for 1 to 6
years ahead. The forecasters also report a 5-year average for a 7- to 11-year-ahead horizon.
The long-range surveys are typically conducted in March and October. In December 1996,

BCFF switched the survey months to June and December.

4 Bond Market Response to Monetary Policy Surprises

Before turning to the stock market, we begin by examining how Treasury yields and forward
rates respond to monetary policy surprises on FOMC announcement days. This is an impor-
tant first step. The pattern of these responses reveals the sources of variation that underpin

the counterfactual stock price changes we compute in the subsequent analysis.

extract the LSAP factor from the first three principal components of standardized responses by imposing the
identifying restrictions that this factor has no effect on ED1 and its variance is minimized over the 1988-2008
sample. Our LSAP factor has a correlation of 0.80 with the original LSAP factor from Swanson (2021) that
uses intraday Treasury yields rather than Treasury futures in its construction and is available only over a
subset of our sample period.

14 For example, to compute the revisions in the 1-quarter-ahead forecasts from March (last month of the
quarter) to April (first month of the next quarter), we subtract the 2-quarter-ahead forecasts in March from
the 1-quarter-ahead forecasts in April. For the other two months within a calendar quarter, we simply use the
difference between the current and previous month’s 1-quarter-ahead forecasts.
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TABLE 1
Summary Statistics

In Panel A, BS is the first principal component of price changes, in a 30-minute window around the FOMC
announcement, of the Eurodollar futures with the nearest four quarterly expiries from Bauer and Swanson
(2023a). LSAP is a rotation of the first three principal components of the ED1, ED2, ED3, ED4, TNOTE10,
and TBOND responses from Bauer and Swanson (2023a), with the identifying restrictions that the factor has
no effect on ED1 and that its variance is minimized over the 1988-2008 sample. In Panel B, APH and Ap™ are
the actual percentage and log price changes of the S&P 500 futures around FOMC announcements, respectively.
APE and ApJIEI are the intraday counterfactual price changes calculated under the dividend futures method
and the Campbell-Shiller present-value identity method, respectively. Panel C reports the daily counterparts of
the above actual and counterfactual price changes on scheduled FOMC days. A Pg denotes the counterfactual
percentage price changes using only changes in dividend futures prices while holding the yield curve fixed.
Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon growth model following
Knox and Vissing-Jgrgensen (2022). All price changes are quoted in basis points.

Mean S.D. Median 5th 95th

A. Monetary Policy Surprise Measures
BS 0 0.06 0.01 -0.10 0.09
LSAP 0 1.00 0.02 -1.55 1.27

B. Intraday Price Changes

Nov 2002-Dec 2023:

APT 918 7313 5.55 -94.46  87.70
APH -0.00 44.58 -0.51 -50.32 59.68

Feb 1988-Dec 2023:
Apf 4.54  65.78 0.33 -72.59  87.99
Apy 0.66  35.56 -0.24 -43.60  52.51

C. Daily Price Changes

Nov 2002-Dec 2023:

AP 31.66  124.73 10.43 -138.51  265.84
APg 14.06  143.64 14.02 -197.55  214.83
APg 0.56 46.88 -1.83 -84.98 85.81

Feb 1988-Dec 2023:
Ap 24.01 110.03 10.42 -139.48  206.43
Apy 13.70  136.31 7.38 -186.98  209.85

20



TABLE 2
Intraday Bond Market Response to Monetary Policy Surprises

This table reports the intraday responses of zero-coupon Treasury yields and forward rates measured from
futures prices to monetary policy surprises in the 30-minute window around FOMC announcements. In Panel
A, the dependent variables are narrow-window changes in Treasury futures prices divided by the notional
duration of the underlying. We label the columns with the full-sample average duration of the cheapest-to-
deliver Treasury security underlying the futures contracts. In Panel B, the dependent variables are narrow-
window changes in forward rates calculated from available Treasury yields. The monetary policy surprise
measures include the shock from Bauer and Swanson (2023a) (BS) and the LSAP shock constructed following
Swanson (2021) (LSAP). Both surprises are standardized over the full sample period to have unit standard
deviations. All dependent variables are quoted in basis points. Each regression includes a constant term
that is not reported. We report the t-statistics calculated using heteroskedasticity-robust standard errors in
brackets. The sample period runs from February 1988 to December 2023, and from July 1988 to December
2023 when LSAP is included.

Panel A: Ay,

2Y 1Y 8Y 12Y

1 (2 G C)) (5)  (6) R

BS 428 430 374  3.95 246 276 1.50 1.82
[19.07] [18.67] [14.30] [15.98] [10.30] [11.58] [6.56] [7.85]

LSAP -0.06 -1.19 -1.62 174
-0.29] [-5.25] [-4.20] [-4.01]

N 295 295 344 344 360 344 360 344

Adj. R? 0.79  0.79 0.63  0.69 0.46 0.64 0.22  0.49

Panel B: Af,

2Y-4Y 4Y-8Y 8Y-12Y
S ) ) (4 (5)  (6)
BS 337 377 074 114  -018 0.17
(0.74] [12.19]  [2.84] [3.74]  [-0.62] [0.57]
LSAP -2.08 -2.16 -1.93
[-7.15) [-3.05] [-3.49]
N 295 295 344 344 360 344

Adj. R? 043  0.59 0.05  0.44 -0.00  0.21
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Table 2 shows the responses of the yields and forward rates extracted from Treasury fu-
tures prices. The columns are labeled with the approximate average duration of the cheapest-
to-deliver underlying Treasury security of the futures contracts. The smaller number of obser-
vations at shorter maturities is due to futures data availability. Panel A shows that monetary
policy surprises have positive effects on the yield curve out to the longest available maturity,
approximately 12 years. Controlling for the LSAP factor slightly strengthens the estimated
effect of the BS surprise. In terms of point estimates, the BS surprise measure is associated
with a yield change at the 12-year maturity that is roughly one-third to one-half the magni-
tude of the response at the 2-year maturity. Panel B reports results for forward rates. Here,
the impact of BS is statistically significant only at short and medium maturities. When con-
trolling for the LSAP factor, the response for the 8Y-12Y forward rate is small and positive,
but statistically insignificant.

Panels A and B in Table 3 show that these patterns are broadly similar in regressions of
daily Treasury yields and forward rates on the intraday monetary policy surprise measures,
although the positive responses tend to extend somewhat further along the maturity spec-
trum. For forward rates in Panel B, we find slightly negative responses to the BS surprise at
the 30-year maturity, with or without controlling for LSAP, but neither of them is statistically
significant.

This finding of a statistically insignificant response of long-term forward rates to the BS
surprise deviates a little from an earlier literature that, using earlier samples and surprise
measures based on near-term federal funds futures, has found a statistically significant neg-
ative response of forward rates at maturities around 10 years and longer (Giirkaynak et al.
2005b; Beechey and Wright 2009). However, our finding is consistent with findings in the
literature based on samples that include recent data and monetary policy surprise measures
that capture monetary policy expectations several quarters ahead. Using an updated version
of the yield curve data set in Giirkaynak et al. (2007) (GSW) and the BS surprise measure,

Kekre et al. (2025) find a positive but statistically insignificant response of the 10-year for-

22



TABLE 3

Daily Bond Market Response to Monetary Policy Surprises

This table reports the daily responses of zero-coupon Treasury yields and forward rates extracted from nominal
Treasury securities to monetary policy surprises on scheduled FOMC announcement days. The dependent
variables in Panel A and B are 1-day changes in yields and 1-year forward rates from Filipovié et al. (2025),
respectively. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a)
(BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized
over the full sample period to have unit standard deviations. All dependent variables are quoted in basis
points. Each regression includes a constant term that is not reported. We report the t-statistics calculated
using heteroskedasticity-robust standard errors in brackets. The sample period runs from February 1988 to

December 2023, and from July 1988 to December 2023 when LSAP is included.

Panel A: Ay,
1Y 2Y 5Y 10Y 20Y 30Y
OO ®) G C)) (5) (6 () (9)  (10) (11  (12)
BS 3.90 3.93 4.58  4.72 4.18 4.75 2.89  3.59 1.61 2.17 0.98 1.37
(0.16] [8.33] [8.68] [8.07] [7.82] [8.09]  [4.83] [6.03]  [2.97] [4.38]  [1.69] [2.53]
LSAP -0.17 -0.54 -2.21 -2.74 -2.18 -1.60
[-0.37] [-0.92] [-2.93] [-3.27] [-3.84] [-3.52]
N 289 284 289 284 289 284 289 284 289 284 289 284
Adj. R? 0.34 0.34 0.31 0.31 0.20 0.27 0.11  0.25 0.05 0.17 0.01 0.08
Panel B: Af,
1Y 2Y 5Y 10Y 20Y 30Y
(O ®) B) (5) (6 () (9  (10) (11 (12)
BS 3.90 3.93 5.27  5.51 3.09 4.07 1.50 2.11 -0.07  0.29 -0.54 -0.60
[9.16] [8.33] [7.36] [7.12] [4.52] [6.16] [1.92] [2.66] [-0.07] [0.29] [-0.58] [-0.62]
LSAP -0.17 -0.92 -3.73 -2.41 -1.48 -0.10
[-0.37] [-1.20] [-3.98] [-2.36] [-2.50] [-0.14]
N 289 284 289 284 289 284 289 284 289 284 289 284
Adj. R% 0.34 0.34 0.24 0.25 0.08 0.24 0.02 0.11 -0.00 0.03 -0.00 -0.01
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ward rate—mirroring our own results. Similarly, Hanson and Stein (2015), employing the
2-year Treasury yield as the surprise measure and GSW data, document a positive response
across the term structure, which becomes statistically insignificant at horizons beyond ap-
proximately 17 years.

In Figure 1, we plot the slope coefficients obtained from regressing maturity-scaled yield
changes —nAy,; on monetary policy surprises for maturities up to 30 years. These coef-
ficients represent the response of By, i1 /B, — 1 from (8). The confidence intervals are
substantially tighter in the analysis with intraday Treasury futures data (Panels A and B)
than with daily asset price responses (Panels C and D), reflecting lower estimation noise.
However, the intraday futures data are limited to duration of approximately 12 years, requir-
ing the assumption of zero forward rate responses beyond that horizon. This constraint may
result in some error in the approximation of the stock price responses implied by yield curve
movements, but the small and statistically insignificant response of long-maturity forward

rates in daily data in Panel B of Table 3 suggests that the error is likely small.

5 Stock Market Response to Monetary Policy Surprises

We now turn to our main analysis, revisiting the conclusions of BK about the effects of

monetary policy surprises on the equity premium. We arrive at a very different conclusion.

5.1 Intraday Measures of Counterfactual Price Changes

Panel B in Table 1 reports summary statistics for intraday actual stock price changes around
FOMC announcements as well as the counterfactual stock price changes implied by bond yield
curve movements. In the shorter 2002-2023 sample with dividend futures data, counterfactual
percentage price changes based on the dividend futures method (APp) exhibit substantial
volatility—though roughly half that of the actual percentage price changes. In the longer
1988-2023 sample, counterfactual log price changes implied by yield curve movements derived

from the Campbell-Shiller present-value identity (Apy) similarly display volatility that is
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Bond Price Response to Monetary Policy Surprises

The blue line plots the slope coefficients from regressing the zero-coupon yield changes
—nAyp ¢ on the BS shock from Bauer and Swanson (2023a) for maturities up to 30 years.
The zero-coupon yields come from Bauer and Swanson (2023a) in Panels A and B, and from
Filipovi¢ et al. (2025) in Panels C and D. In Panels B and D, the regressions control for the
LSAP shock constructed following Swanson (2021). The BS shock is standardized over the
full sample period to have unit standard deviations. The slope coefficients are quoted in basis
points. The gray area represents a 95% confidence interval.
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approximately half as large as that of the actual log price changes.

Column (1) in Table 4 shows the S&P 500 intraday price response to the monetary policy
surprises. The estimates are close to those in Bauer and Swanson (2023a). In Panel B, where
the sample period (1988-2023) is closest to Bauer and Swanson’s (1988-2019), our estimate
for the effect of a one-standard-deviation move in the BS surprise is -29.31 bp (¢-stat. -5.94).
This translates into an implied coefficient for a 100-bp move in BS of -495 bp, which is close
to their estimate of -539 bp (t-stat. -7.7). Our results differ slightly from theirs only because
we have a few additional years of data in our sample.

The magnitudes are also close to those in the daily analysis of BK. BK regress the daily
CRSP value-weighted index returns on unexpected changes in the federal funds rate target
and find that an unanticipated 25-bp cut in the federal funds rate target is associated with
a 1% increase in the stock market index. Here we have a high-frequency sample covering
a much longer period and, to match with our dividend futures data, look at the S&P 500
index instead of the CRSP value-weighted index. Still, we find a broadly similar result. In
Panel B of Table 4, we find in the long sample that a 5-s.d. drop in BS from the sample
mean—which lowers the current-quarter Eurodollar futures yield by 25 bp—is associated
with a 5 x 29.31 &~ 147 bp increase in the stock market index.

We now examine how much of the stock market response can be attributed to changes
in the default-free yield curve without changes in the duration-matched equity premium or
cash flow expectations. We repeat our main regression, but now using our counterfactual
price change measures APg , based on the dividend futures method, and Ap? , based on the
Campbell-Shiller present-value identity method. The regression results are shown in Panels
A and B of Table 4, respectively.

In Panel A, Column (3) shows that a one standard deviation in the BS surprise measure
is associated with a —23.06 bp change (¢-stat. -4.57) in APg. This magnitude is close to the
estimate of —31.38 bp (¢-stat. -5.86) in Column (1) for actual price changes. Furthermore,

as Column (5) shows, the difference is not statistically significant at conventional levels. The
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TABLE 4
Intraday Stock Market Response to Monetary Policy Surprises

The first two columns report the OLS estimates from regressing the 30-minute-window actual price changes
of S&P 500 futures around FOMC announcements on monetary surprise measures. Actual price changes are
percentage changes in Panel A and log changes in Panel B. The next two columns use the counterfactual
price changes based on the 30-minute-window yield responses as the dependent variable. Counterfactual price
changes are calculated using the dividend futures method in Panel A and the Campbell-Shiller present-value
identity method in Panel B. Yield responses of unobserved maturities are linearly interpolated. Dividend
futures prices beyond a maturity of 7 years are estimated under a Gordon growth model following Knox and
Vissing-Jgrgensen (2022). The last two columns test the difference between slope coefficients. The monetary
policy surprise measures include the shock from Bauer and Swanson (2023a) (BS) and the LSAP shock
constructed following Swanson (2021) (LSAP). Both surprises are standardized over the full sample period to
have unit standard deviations. All dependent variables are quoted in basis points. We report the t-statistics
calculated using heteroskedasticity-robust standard errors in brackets. The sample period runs from October
2002 to December 2023 in Panel A; in Panel B, it runs from February 1988 to December 2023, and from July
1988 to December 2023 when LSAP is included.

Panel A: Dividend Futures Method

APH APH APH — APYH
ONC) 3 4 (5)  (6)
BS -31.38 -34.38  -23.06 -29.08 -8.32 -5.31
[-5.86] [-5.59] [4.57] [-5.03] [-1.10] [-0.63]
LSAP 12.38 24.83
[1.92] [4.55]
Constant 11.89 11.75 1.98 1.70
[2.20] [2.24]  [0.62] [0.74]
N 169 169 169 169
Adj. R?  0.13  0.16 0.20  0.58
Panel B: Campbell-Shiller PV Identity Method
ApH Ap? ApH—Ap?
O B ¢ (5)  (6)
BS -29.31 -30.13 -17.38 -20.97 -11.93 -9.16
[-5.94] [-5.24] [-6.87] [-8.33] [-1.82] [-1.42]
LSAP 4.43 19.50
[0.55] [3.98]
Constant 4.54  4.60 0.66 0.45
[1.46] [1.44]  [0.40] [0.33]
N 360 344 360 344
Adj. R? 020 0.20 0.24  0.51
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same conclusion applies to the longer sample in Panel B, where we calculate counterfactual
price changes using the Campbell-Shiller present-value identity method.

Including the LSAP factor in columns (2) and (4) slightly increases the magnitude of
the coefficient for actual stock price changes and more substantially raises the coefficient for
counterfactual price changes implied by yield curve movements. As a result, the difference in
Column (6) becomes even smaller and its ¢-statistic falls when LSAP is controlled for. We
again see a similar pattern in the longer sample in Panel B.

Controlling for the LSAP factor is useful for two reasons. First, it may help absorb noise in
long-term bond prices that is unrelated to conventional monetary policy, thereby improving
statistical precision. Second, asset price responses to FOMC announcements in the years
after the global financial crisis in 2007-09 may partially reflect reactions to unconventional
LSAP news that may be correlated with the conventional policy component captured by the
BS surprise. Controlling for LSAP news helps isolate the effects of conventional monetary
policy. In the remainder of the analysis, we emphasize the specifications with LSAP control.

Our focus in this paper is on the stock market response to conventional monetary policy,
but it is important to note that the lessons we draw for the effects of conventional policy
on stock prices do not carry over to LSAP effects. As shown by the LSAP coefficients in
columns (2) and (4), the asset price responses to LSAPs differ markedly from those to the
BS surprise. As also noted in Swanson (2021), the stock market exhibits little reaction to
LSAP surprises, whereas LSAP news is strongly associated with changes in long-term bond
prices. Our method of comparing actual stock price changes with those implied by bond
yield movements thus reveals that LSAP surprises must be associated with some combination
of changes in expected cash flows and the duration-matched equity premium that offset the
strong yield curve response. Alternatively, if frictions cause LSAPs to have asset-class-specific
effects, as argued by Krishnamurthy and Vissing-Jorgensen (2013), this could also explain
the divergence.

In Appendix Section D.1, we separately examine the effects of forward guidance (FG)

28



surprises from those of near-term federal funds rate (FFR) surprises. FG represents another
unconventional monetary policy tool, though closer in nature to conventional policy than
LSAP since policymakers’ statements about the policy path in the course of conventional
policy can shape expectations of future rate decisions. For FG surprises, we again observe
a divergence between the intraday responses of stock and bond prices, but this difference
largely disappears in daily data. This pattern may reflect that equity markets take longer
to fully process the implications of FG, consistent with findings in Jayawickrema (2020),
Lunsford (2020), and Giirkaynak et al. (2005a). Whether the effects of FG on stocks are
similar to those of conventional policy surprises is therefore somewhat ambiguous. For FFR
surprises, we also find an intraday divergence that vanishes at the daily frequency, although
these results are sensitive to a few influential observations.

Overall, the evidence from the intraday analysis shows that stock price reaction to mone-
tary policy news captured by BS surprises is to a large degree explained by the discount-rate
effects implied by bond yield curve movements. The findings in Table 4 are robust to al-
ternative methods for estimating dividend futures weights using equity yields, as detailed
in Appendix D.2, and to restricting the analysis to scheduled FOMC meetings, as shown in
Appendix D.3.

5.2 Daily Measures of Counterfactual Price Changes

Calculating counterfactual price changes at intraday frequency offers precise identification of
policy-driven market responses. However, this approach relies on relatively coarse Treasury
futures data, which are available for only a limited number of maturities and a maximum
duration of approximately 12 years. Moreover, the narrow time window may fail to capture
the full extent of price adjustments if markets take time to fully process the news.

For these reasons, we now present a complementary perspective based on daily data.
While the monetary policy surprise measures remain defined using intraday price changes,

the asset price responses are measured over the full trading day. Over daily windows, we can
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also directly calculate changes in dividend futures prices to evaluate the stock market response
jointly contributed by changes in expected dividends and the dividend risk premium. Unlike
the intraday analysis, this daily analysis is restricted to scheduled FOMC meetings.!> As we
discuss in more detail in Appendix D.3, in daily data, stock market reactions on unscheduled
meeting days are affected by two extreme outliers—large price movements occurring outside
the narrow intraday announcement window and unrelated to the monetary policy surprises.
In short samples, these outliers substantially distort the estimated responses.'¢

Panel C of Table 1 presents summary statistics for our daily data. It shows that the
volatility of the counterfactual price changes implied by yield curve movements is slightly
higher than that of actual price changes, under both the dividend futures method (APg) and
the present-value identity method (Apy). In contrast, counterfactual price changes that keep
the yield curve fixed and use only changes in dividend futures prices (APg) have a much
smaller volatility.

Table 5 presents the regression results for our daily asset price responses. In Column (1),
the magnitude of the stock price reaction to the BS surprise is quite similar to the intraday
reaction shown in Table 4. However, the daily analysis exhibits significantly lower statistical
power, as indicated by much smaller t-statistics and a lower R?.

Columns (3) and (4) examine the response of counterfactual price changes implied by
yield curve movements to the BS surprise (APp and Aps). The point estimates of these
responses are remarkably close to the response of actual stock prices. For a one-standard-
deviation BS surprise (controlling for LSAP), the response of APp in Panel A is -43.53 bp
(t-stat. -2.55), compared to an actual price change of -44.08 bp (¢-stat. -2.68). In Panel B,
the same shock leads to a -38.02 bp response for Apy (t-stat. -3.19), versus an actual price

response of -34.63 bp (t-stat. -3.26). Moreover, as shown in Column (8), we cannot reject

15 In addition, we drop 6 FOMC meetings that are preceded by a public holiday.

16 1n Appendix D.3, we further present estimates from an alternative approach in which we include un-
scheduled meetings but drop the two outlier observations, exclude meetings preceded by a morning release
of the Employment Situation Report, and use a different method for handling meetings preceded by public
holidays.
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TABLE 5
Daily Stock Market Response to Monetary Policy Surprises

The first two columns report the OLS estimates from regressing the daily actual price changes of the S&P
500 index on monetary surprise measures on scheduled FOMC announcement days. Actual price changes are
percentage changes in Panel A and log changes in Panel B. The next two columns use the counterfactual price
changes calculated from the daily responses of Treasury yields from Filipovié¢ et al. (2025) as the dependent
variable. Counterfactual price changes are calculated using the dividend futures method in Panel A and the
Campbell-Shiller present-value identity method in Panel B. Dividend futures prices beyond a maturity of 7
years are estimated under a Gordon growth model following Knox and Vissing-Jgrgensen (2022). The last
two columns test the difference between slope coefficients. The monetary policy surprise measures include
the shock from Bauer and Swanson (2023a) (BS) and the LSAP shock constructed following Swanson (2021)
(LSAP). Both surprises are standardized over the full sample period to have unit standard deviations. All
dependent variables are quoted in basis points. We report the t-statistics calculated using heteroskedasticity-
robust standard errors in brackets. The sample period runs from October 2002 to December 2023 in Panel A;
in Panel B, it runs from February 1988 to December 2023, and from July 1988 to December 2023 when LSAP
is included.

Panel A: Dividend Futures Method

AP APg APg AP — APg AP — APg
[ONNC) CINCY (5)  (6) () (¥ (9)  (10)

BS -40.62 -44.08  -27.74 -43.53 1.57  4.78 -12.88 -0.55 -42.19 -48.86

[-2.44] [-2.68] [-1.36] [-2.55] [0.33] [1.10] [-0.63] [-0.03] [-2.30] [-2.74]
LSAP 11.87 54.22 -11.03

[1.60] [6.24] [-3.90]

Constant 35.81 35.92 16.89 17.39 0.40  0.30

[3.63] [3.67] [1.45] [1.71] [0.11] [0.08]
N 159 159 159 159 159 159
Adj. R?  0.07 0.08 0.02  0.20 -0.01  0.06
Panel B: Campbell-Shiller PV Identity Method

Ap Apy Ap — Apy
[ONNC) CINCY () (8

BS -30.37 -34.63  -28.08 -38.02 -2.29  3.39

[-2.74] [-3.26]  [-2.19] [-3.19] [-0.16] [0.25]
LSAP 17.45 39.85

[2.46] [3.64]

Constant 26.34 27.72 15.84 18.86

[4.07] [4.33] [1.96] [2.45]
N 289 284 289 284
Adj. R?  0.05 0.07 0.03  0.10
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that the responses of APp and Ap; are equal to the actual stock price response. Therefore,
the daily results support the conclusion from the earlier intraday analysis that much of the
stock price reaction to the BS surprise can be explained by the valuation effects of changes
in the bond yield curve. However, standard errors are larger than in the intraday analysis in
Table 4.

To address the low statistical power potentially due to limited sample length in Panel A,
we return to the equity yields approach used in our intraday analysis to extend the sample
substantially. Indeed, while the resulting point estimates are similar, Appendix D.2 shows
that the daily analysis now yields much smaller standard errors. Moreover, Appendix D.5
shows that counterfactual price changes display even stronger responses to monetary policy
surprises when we use Treasury STRIPS yields to measure yield curve responses, alleviating
concerns that our findings depend on the specific yield-curve-fitting method in Filipovi¢ et al.
(2025). Overall, the conclusion that the price response implied by yield curve movements
closely matches the actual stock price response appears to be robust.

Columns (5) and (6) in Panel A of Table 5 show how stock prices would have changed if
only dividend futures prices had moved while the yield curve remained fixed. For this analysis
we hold B, ; fixed at pre-announcement values and look at changes in implied prices due to
changes in Gy, ;. The results show that the price change implied by dividend futures price
changes (APg) is close to zero.'” This further supports our central result that yield curve
movements, not movements in the equity premium, explain the stock market’s response to
monetary policy surprises in FOMC announcement windows. This APg analysis, however,
should be interpreted with more caution. Because it relies directly on changes in dividend
futures prices rather than using them as weights, it is more sensitive to potential measurement
error than our main analysis. Interestingly, A Pg responds strongly negatively to LSAP news.

This may indicate that LSAP announcements are associated with negative news about cash

17 Golez and Matthies (2025) find that very short-horizon dividend claim prices do seem to move in response
to monetary policy surprises. However, our calculation here combines dividend futures over the term structure
many years out beyond the horizons that they consider.
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flow expectations, which in turn could help explain the stock market’s muted reaction to
LSAP compared to the bond market.

In summary, our findings so far are very different from the conclusions of BK. Based
on their VAR method, BK attribute most of the stock market response to changes in the
equity premium. However, their approach is based on the strong assumption that dividend-
price ratio movements around FOMC days are associated with movements in expected excess
returns to exactly the same extent as on all other non-FOMC days. Our methods do not
require such a strong assumption; they are largely model-free in that they do not require
estimation of a VAR to back out changes in the equity premium. Based on this approach,
we find that a large share of the stock market response to monetary policy surprises on
FOMC announcement days can be attributed to changes in the default-free yield curve, which
places substantial constraints on the combined role that shifts in the duration-matched equity

premium and cash flow expectations can play.

5.3 Daily Measures of Counterfactual Price Changes based on Real Yields

The preceding analysis, which constructs counterfactual price changes from nominal yields,
benefits from the availability of long historical samples of nominal bond yield data. However,
as discussed in Section 2.2, if equities are primarily real assets, then comparing actual stock
price changes to counterfactual changes implied by real rather than nominal yield move-
ments provides a more accurate means of isolating shifts in the duration-matched equity risk
premium. For this reason, we now turn to counterfactual price measures based on real yields.

We use n-maturity zero-coupon real yields y,, ; to calculate real forward rates as

f;,t = ny:z,t —(n— 1)3/:1—1,# (22)

As shown in Panel A of Table 6, the responses of real yields to monetary policy surprises are
broadly similar to those of nominal yields. The main difference appears at the short end,

where real yields respond more strongly—a finding consistent with expected inflation falling

33



TABLE 6

Daily Real Yield Responses to Monetary Policy Surprises

This table reports the daily responses of real zero-coupon Treasury yields and forward rates extracted from
TIPS to monetary policy surprises on scheduled FOMC announcement days. The dependent variables in Panel
A and B are 1-day changes in zero-coupon yields and 1-year forward rates from Giirkaynak et al. (2010b),
respectively. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a)
(BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized
over the full sample period to have unit standard deviations. All dependent variables are quoted in basis
points. Each regression includes a constant term that is not reported. We report the ¢-statistics calculated
using heteroskedasticity-robust standard errors in brackets. The sample period runs from January 2004 to

December 2023.

Panel A: Ay;,
1Y

2Y 5Y 10Y 15Y 20Y
nH @ B  * (5)  (6) (m ¥ (9) (10 (1) (12
BS 6.49  7.17 6.31 7.11 5.05 6.06 3.36  4.38 242  3.30 1.99 273
[4.33] [5.01]  [4.88] [5.76]  [4.41] [5.70]  [3.60] [5.41]  [2.88] [4.89]  [2.52] [4.40]
LSAP -2.76 -3.25 -4.11 -4.14 -3.58 -2.98
[-2.52] [-3.38] [-4.55] [-4.94] [-4.68] [-4.89]
N 159 159 159 159 159 159 159 159 159 159 159 159
Adj. R?* 0.15 0.19 0.23 0.33 0.17  0.37 0.11 0.41 0.08 0.38 0.06 0.32
Panel B: Af),
1Y 2Y 5Y 10Y 15Y 20Y
H @ B  * (5)  (6) (M _® (9) (10 (11 (12
BS 6.49 7.17 6.14 7.06 3.42 4.63 0.86 1.71 0.51 0.96 0.89 1.08
[4.33] [5.01]  [4.65] [5.44]  [3.44] [5.04]  [1.04] [2.72]  [0.57] [1.21]  [1.00] [1.25]
LSAP -2.76 -3.74 -4.89 -3.48 -1.85 -0.81
[-2.52] [-3.84] [-5.69] [-4.10] [-3.16) [-1.55]
N 159 159 159 159 159 159 159 159 159 159 159 159
Adj. R? 0.15 0.19 0.11 0.17 0.08 0.40 0.00 0.27 -0.00 0.09 0.01 0.02

after a policy tightening. At the longer end, the similarity of the real and nominal yield

responses reflects the relatively stable long-term inflation expectations during our sample

period.

Given that real yield data are available up to a 20-year maturity, we construct the two

34



measures of counterfactual price changes implied by real yield curve movements as

20 P 20 P
APpr, =S 1t ( —nAyL. 1) R N ( —208u5 1) 23
BTt ;Pt e + nz::lpt e ) (23)
20
Appry=> p" N fri = Fry). (24)
n=1

Table 7 reports their responses to monetary policy surprises. The sample period differs from
that in Table 5, as it is restricted by the availability of real yield data. We therefore report,
for comparison, both the nominal counterfactuals (AP and Apy) in columns (3)—(4) and the
real versions (APpr and Apyr) in columns (5)—(6). The coefficients for the real measures are
generally larger across all specifications than their nominal counterparts, and their standard
errors are substantially smaller. Most importantly, the coefficients for APgr and Ap;- in
columns (5) and (6) are very close to those for the actual price changes in columns (1)
and (2). As columns (7) and (8) show, the remaining differences are small and statistically
insignificant at conventional levels.

Overall, the analysis based on real yields produces results that are closely aligned with
those obtained using nominal yields. While larger differences might be expected in periods
with greater volatility in long-term inflation expectations, the sample period we examine here

exhibits only minor discrepancies between the two approaches.

5.4 Decomposition into Short-Rate Expectations and Term Premia

The evidence so far suggests that movements in the default-free yield curve largely explain the
stock market response to monetary policy surprises in FOMC announcement windows, leaving
little room for the combined effects of changes in the duration-matched equity premium and
cash flow expectations. This does not mean, however, that risk premia play no role. The
default-free yield curve also embodies a risk premium in the form of the term premium in
long-term yields. Therefore, part of the yield curve’s response to monetary policy surprises

may reflect a change in this term premium. We now examine how much of the stock market’s
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TABLE 7
Daily Stock Market Response to Monetary Policy Surprises with Real Yields

The first two columns report the OLS estimates from regressing the daily actual price changes of the S&P
500 index on monetary surprise measures on scheduled FOMC announcement days. Actual price changes are
percentage changes in Panel A and log changes in Panel B. The next two columns use the counterfactual
price changes calculated from the daily responses of nominal Treasury yields from Filipovié et al. (2025) as
the dependent variable. Columns (5) and (6) use the counterfactual price changes calculated from the daily
responses of real Treasury yields from Giirkaynak et al. (2010b) as the dependent variable. Counterfactual price
changes are calculated using the dividend futures method in Panel A and the Campbell-Shiller present-value
identity method in Panel B. Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon
growth model following Knox and Vissing-Jgrgensen (2022). The last four columns test the difference between
slope coefficients. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a)
(BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over
the full sample period to have unit standard deviations. All dependent variables are quoted in basis points.
We report the t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The sample
period runs from January 2004 to December 2023.

Panel A: Dividend Futures Method

AP APg APgr AP — APg- APg — APpgr
[ONNC) B (¢ () (6 (M ®) (9 (10)
BS -39.65 -42.68  -21.51 -36.10 -35.39 -48.45 -4.26  5.77 13.88 12.35
[-2.09] [-2.29] [-0.96] [-2.00] [-2.56] [-4.48] [-0.23] [0.30] [1.14] [0.99]
LSAP 12.15 58.63 52.47
[1.52] [6.59] [4.66]
Constant 33.66 33.66 21.32  21.33 23.16 23.16
[3.20] [3.23] [1.74] [2.02] [2.56] [3.31]
N 149 149 149 149 149 149
Adj. R? 0.06 0.07 0.01  0.21 0.07  0.36
Panel B: Campbell-Shiller PV Identity Method
Ap Apy Apyr Ap — Apgr Apy — Apyr
[ONNC) B (¢ () (6 (EC) (9 (10)
BS -38.69 -41.23  -23.49 -38.18 -36.38 -49.12 -2.31  7.88 12.90 10.94
[-2.16] [-2.33]  [-1.06] [-2.13] [-2.73] [4.68] [-0.13] [0.43] [1.06] [0.89]
LSAP 10.32 59.60 51.67
[1.28] [6.65] [4.88]
Constant 32.34 32.28 19.37 19.04 21.45 21.16
[3.29] [3.30] [1.62] [1.82] [2.49] [3.07]
N 159 159 159 159 159 159
Adj. R?  0.06 0.06 0.01  0.20 0.07  0.34
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response can be attributed to the two components of yield curve change: changes in the term
premium and changes in expectations of future short-term interest rates.

To perform this decomposition, we use Blue Chip survey forecasts of 3-month Treasury
bill rates. Since survey data are only available monthly, the resulting decomposition is much
noisier than that from our earlier daily and intraday analysis. Also, since we do not observe
short-rate forecasts beyond a 2-year horizon, we must impute expectations at longer horizons.
Appendix E provides the details of our approach, including the AR(1) model for extrapolating
short-rate forecasts and the specific formulas for decomposing the counterfactual price changes
under both the dividend futures method and Campbell-Shiller present-value identity method.

We then repeat our earlier analysis by regressing these decomposed price changes on
monetary policy surprise measures. Table 8 reports the results using short-rate forecasts
from both BCEI and BCFF. While both surveys forecast the 3-month T-bill rate, they are
conducted at different times within the month. This timing difference could potentially lead
to different results, as our monthly data cannot capture forecast changes within the tight
windows around FOMC announcements.

That said, the results in Table 8 are very similar when using either BCEI or BCFF to
decompose yield changes. Moreover, in both cases, the results based on the dividend futures
method and the Campbell-Shiller present-value identity are also closely aligned. Based on the
point estimates, we attribute between one-third to one-half of the stock market response im-
plied by yield changes to movements in expectations of future short-term interest rates, which
are statistically significant across all specifications. However, as the table also shows, stan-
dard errors of the term premium coefficients are large, so substantial statistical uncertainty
remains whether the term premium really changes in response to monetary policy surprises.
In any case, to the extent that changes in risk premia remain important for understanding
the stock market’s reaction to monetary policy surprises, it is the term premium—not the

duration-matched equity premium—that plays the dominant role.

37



TABLE 8
Counterfactual Price Change Decomposition: Short-Rate Expectations and Term Premia

The first two columns report the results from regressing counterfactual price changes implied by changes in
short-rate expectations, APp s in Panel A and Apy s in Panel B, on monetary surprise measures. Columns
(3) and (4) use the counterfactual price changes implied by changes in the term premium, APp \ in Panel
A and Apy,x in Panel B, as the dependent variable. The first four columns use BCEI forecasts to measure
short-rate expectations, and the last four columns use BCFF forecasts. The monetary policy surprise measures
include the shock from Bauer and Swanson (2023a) (BS) and the LSAP shock constructed following Swanson
(2021) (LSAP). Both surprises are standardized to have unit standard deviations. All dependent variables are
quoted in basis points. We report the t-statistics calculated using heteroskedasticity-robust standard errors
in brackets. The sample period runs from October 2002 to July 2023 in Panel A; in Panel B, it runs from
February 1988 to July 2023, and from July 1988 to July 2023 when LSAP is included.

BCEI BCFF
Short-Rate Term Premia Short-Rate Term Premia

RN B @ ©®)  (©) (M ®)

A. Dividend Futures Method

BS -13.69 -13.22  -10.00 -25.08 -18.46 -17.95 -5.24 -20.34
[2.66] [-2.59] [-0.42] [-1.25] [-3.60] [-3.56] [-0.23] [-1.06]

LSAP -1.88 59.99 -2.00 60.11
[-0.76] [6.61] [-0.86] [6.98]

Constant 6.04 6.03 656 690  11.89 1188  0.71  1.05
[2.20] [2.19] [0.55] [0.67]  [4.18] [4.17]  [0.06] [0.10]

N 156 156 156 156 156 156 156 156
Adj. R?  0.10 0.10 -0.00 0.20 0.16 0.16 -0.01  0.20

B. Campbell-Shiller PV Identity Method

BS -12.12 -10.87  -13.99 -24.80 -14.19 -12.56 -14.03 -27.58
[-3.19] [-2.74] [-0.95] [1.82] [-3.56] [-2.94] [-0.95] [-2.11]

LSAP 277 44.21 -6.11 50.87
[-0.94] [4.00] [1.65] [5.11]

Constant 7.81 888 597 7.92 632 6.09 1108 13.02
[2.45] [2.78]  [0.71] [0.98]  [2.44] [2.34]  [1.20] [1.52]

N 286 281 286 281 243 243 243 243
Adj. R 0.03 0.03 0.00 0.09 0.09 0.11 0.00 0.13
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5.5 FOMC Announcements with Large Monetary Policy Surprises

Similar to BK and many other studies of asset price reactions to FOMC announcements,
we focus on asset price changes projected on monetary policy surprise measures. The fact
that the R? in regressions of actual announcement-window price changes on monetary policy
surprise measures is not very high indicates that other news orthogonal to these monetary
surprises reaches the market in these windows. For example, even in the intraday analysis
in Table 4, the R? for the stock price response is only up to 20% in 30-minute windows
depending on the sample period. Since the news about Federal Reserve policy is arguably
the dominating news reaching the market in these short time windows, this suggests that
FOMC announcements must convey other news that is relevant for stock prices, but at the
same time not captured by standard monetary policy surprise measures. For example, even
if an announcement does not convey any news about the path of short-term interest rates
(which the monetary policy surprise measures capture), it might still convey news about
policy uncertainty (which the monetary policy surprise measures do not capture) that affects
risk premia. Kroencke et al. (2021) and and Boehm and Kroner (2024) investigate such
non-yield shocks in more detail.

Our focus in this paper is on understanding the comovement between stock prices and
yield-based monetary policy surprise measures. However, the presence of non-yield shocks
suggests that it may be advantageous to restrict attention to periods when such non-yield
influences are relatively limited. For instance, on some FOMC announcement days, market
participants may have already anticipated policy actions based on prior communications,
resulting in little new information about the interest rate path. On such days, stock price
movements may predominantly reflect non-yield news. To address this concern, it is useful to
examine whether our main results are robust when we limit the analysis to FOMC announce-
ments with large realizations of the BS surprise measures—indicating that yield-based news
likely dominates the information flow during these announcement windows.

Table 9 extends the analysis from Table 4 by using only announcement windows in which
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TABLE 9
Intraday Stock Market Response to Large Monetary Policy Surprises

The first two columns report OLS estimates from regressing 30-minute actual price changes in S&P 500
futures around FOMC announcements on monetary surprise measures. The regressions use only FOMC days
with large monetary surprise measures, defined as those with absolute values exceeding full-sample standard
deviations. Actual price changes are percentage changes in Panel A and log changes in Panel B. The next two
columns use the counterfactual price changes based on the 30-minute-window yield responses as the dependent
variable. Counterfactual price changes are calculated using the dividend futures method in Panel A and the
Campbell-Shiller present-value identity method in Panel B. Yield responses of unobserved maturities are
linearly interpolated. Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon
growth model following Knox and Vissing-Jgrgensen (2022). The last two columns test the difference between
slope coefficients. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a)
(BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over
the full sample period to have unit standard deviations. All dependent variables are quoted in basis points.
We report the t-statistics calculated using heteroskedasticity-robust standard errors in brackets.

Panel A: Dividend Futures Method
APH APH APH — APH
1 (@ CINC) (5) (6

BS -30.06 -28.69 -17.05 -16.93 -13.01 -11.76
[-5.88] [-3.70] [-3.84] [-3.24] [-1.67] [-1.03]
LSAP -3.63 -0.31
-0.38] -0.06]

Constant 0.85 1.05 1.91 1.92
[0.08] [0.10] [0.26] [0.26]

N 33 33 33 33
Adj. R? 045 043 0.34 0.32

Panel B: Campbell-Shiller PV Identity Method
ApH Apf ApH — Apf
O (3 (4 () (6

BS -29.46 -25.96 -15.32 -16.90 -14.14 -9.06
[-5.61] [-4.31] [-5.84] [6.20] [-2.00] [-1.12]
LSAP -15.02 6.77
-1.12] [1.56]

Constant 0.16 1.09  -1.84 -2.26
0.02] [0.12]  [-0.39] [-0.48]

N 70 70 70 70
Adj. R? 035 0.38 0.40  0.42
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the absolute value of the monetary surprise realization exceeds one full-sample standard de-
viation. The results show that the R? from regressing actual price changes on the BS surprise
measure is about two to three times larger than in Table 4, depending on the sample period,
consistent with the idea that in some announcement windows, conventional yield-based mon-
etary policy surprise measures do not capture much relevant news that moves asset prices,
while in others, they capture a much larger share. Importantly, for this subset of announce-
ment windows with large monetary policy surprises, the projections of counterfactual price

changes on BS remain similar to those for all meetings in Table 4.

5.6 U.K. Evidence

Building on a growing literature that studies high-frequency asset price responses to monetary
policy announcements outside the U.S., we use the newly published U.K. Monetary Policy
Event-Study Database (Braun et al. 2025) to study whether the U.K. stock market’s reaction
to monetary policy is also explained by yield curve movements. The database provides
intraday changes in Libor and SONIA rates, Gilt yields of maturities up to 10 years, and the
FTSE All-Share Index in the U.K. Monetary Policy Committee’s announcement windows.'®

Following Nakamura and Steinsson (2018) and Bauer and Swanson (2023a), we construct
the U.K. monetary policy surprise as the first principal component of intraday changes in
the first four quarterly Short Sterling Futures contracts that are based on 3-month Libor
rates (SONTA rates since May 2021). This single component explains 91% of the variance
in these contracts’ responses over our 1997-2023 sample. Panel A of Table 10 shows that,
consistent with U.S. evidence, the Gilt yield curve responds to monetary policy surprises with
coefficients that decline with maturity. Given this result, we construct our measure of yield-
curve-implied price change using linearly interpolated high-frequency yield responses under

the Campbell-Shiller present-value identity method.'” We set p = 0.966, corresponding to

18 There is also a quarterly Monetary Policy Report publication followed by a press conference. Prior to
August 2015, the report publication and corresponding press conference typically occurred a week after the
policy announcement. For this reason, we focus on the asset price responses in announcement windows only.

19 As the reported yield changes are for coupon-bearing reference Gilts, we identify the actual duration
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the average log dividend-price ratio of -3.36 for the FTSE All-Share Index from 1997 to 2023.

Column (1) in Panel B of Table 10 shows that a one-standard-deviation monetary surprise
is associated with a 14 bp decrease in the FTSE All-Share Index that is statistically significant
at conventional levels (¢-stat -7.17). Column (2) shows that this response is almost entirely
explained by the counterfactual price change implied by yield curve movements.

Further mirroring our results for the U.S. data, we find that the U.K. stock market’s daily
response to monetary policy surprises is also explained by movements in the default-free real
yield curve, as shown in Table 11. Here we use Gilt real zero-coupon yields from the Bank

of England and daily returns on the FTSE All-Share Index from Bloomberg.?"

6 Comparison with Theoretical Models

The decomposition of the stock price response to the FOMC announcement produced by our
approach provides a useful empirical moment to discipline and evaluate theoretical models of
the asset price effects of monetary policy surprises. Specifically, our estimates quantify how
much of the stock price reaction is attributable to bond yield curve movements alone, and how
much remains to be explained by changes in expected dividends and the duration-matched
equity premium.

Existing theoretical analyses of asset price effects of monetary policy surprises typically
do not report such a decomposition of the stock price announcement effect, which prevents
a direct comparison with our empirical estimates. In this section, we illustrate how this can

be done in a version of the model from Pflueger and Rinaldi (2022) (PR). We then discuss

using Historical Gilt Reference Prices data from the U.K. Debt Management Office for the available period
between November 2002 and July 2017. In this period, the average modified durations for the 1-, 2-, 5-, and
10-year reference bonds are 0.96, 1.89, 4.44, and 8.13 years, respectively. We use these average durations to
linearly interpolate intraday yield changes for maturities between 1 and 8 years.

20 We have excluded the two announcements on October 8, 2008, and November 6, 2008, as daily stock
returns on those dates were substantially different from intraday returns. The policy action on October 8,
2008, was a special emergency rate cut coordinated with several other major central banks following the
collapse of Lehman Brothers. The meeting on November 6, 2008, featured a 150-basis-point interest rate cut,
the largest single reduction by the Bank of England in decades. On both days, the FTSE All-Share Index rose
upon the announcement following large losses earlier in the day.
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TABLE 10

Intraday Asset Price Response to Monetary Policy Surprises in the U.K.

Panel A reports the results from regressing the 30-minute-window changes in U.K. Gilt yields around the
Monetary Policy Committee’s announcements on a measure of monetary policy surprise (MPS). MPS is
calculated as the first principal component of 30-minute-window changes in the first four quarterly Short
Sterling Futures prices, standardized to unit standard deviations. We label the columns with the average
modified duration of the reference Gilt bonds between November 2002 and July 2017. In Panel B, the first
column uses the 30-minute-window log returns on the FTSE All-Share Index as the dependent variable. The
second column uses the counterfactual price changes based on the 30-minute-window Gilt yield changes of
maturities between 1 and 8 years as the dependent variable, calculated based on the Campbell-Shiller present-
value identity method. Yield responses are linearly interpolated. The last column tests the difference between
slope coefficients. All dependent variables are quoted in basis points. We report the ¢-statistics calculated using
heteroskedasticity-robust standard errors in brackets. The sample period runs from June 1997 to December

2023.

Panel A: Gilt Yields

1Y 2Y 4Y 8Y
(1) (2) (3) (4)
MPS 3.88 3.50 2.67 1.70
[14.06] [10.93] [10.05] [6.07]
Constant -0.20 -0.26 -0.18 -0.04
[-1.48] [-2.02] [-1.16] [-0.22]
N 284 284 284 284
Adj. R? 0.75 0.72 0.52 0.26
Panel B: FTSE All-Share Index
Ap Apy Ap — Apy
(1) (2) (3)
MPS -14.14 -13.04 -1.10
[-7.17] [-6.68] [-0.36]
Constant 1.04 0.39
[0.68] [0.34]
N 284 284
Adj. R? 0.23 0.31
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TABLE 11
Daily Asset Price Response to Monetary Policy Surprises in the U.K. with Real Yields

Panel A reports the results from regressing the daily changes in U.K. Gilt real zero-coupon yields around
the Monetary Policy Committee’s announcements on a measure of monetary policy surprise (MPS). MPS
is calculated as the first principal component of 30-minute-window changes in the first four quarterly Short
Sterling Futures prices, standardized to unit standard deviations. In Panel B, the first column uses the daily log
returns on the FTSE All-Share Index as the dependent variable. The second column uses the counterfactual
price changes based on the daily Gilt real zero-coupon yield changes with all available maturities as the
dependent variable, calculated based on the Campbell-Shiller present-value identity method. Yield responses
on 1- and 2-year maturities are linearly interpolated. The last column tests the difference between slope
coefficients. All dependent variables are quoted in basis points. We report the ¢-statistics calculated using

heteroskedasticity-robust standard errors in brackets. The sample period runs from June 1997 to December
2023.

Panel A: Real Zero-Coupon Yields

2Y 5Y 10Y 20Y
(1) (2) (3) (4)
MPS 2.52 1.92 1.17 0.41
[4.89] [4.46] [3.35] [1.42]
Constant -1.39 -1.11 -0.78 -0.53
[-3.36]  [-2.96] [-2.35] [-1.92]
N 284 284 284 284
Adj. R? 0.10 0.07 0.03 0.00

Panel B: FTSE All-Share Index
Ap Ap’ Ap — Ap}
(1) (2) (3)

MPS -17.97 -21.93 3.96
[-2.47]  [-3.35] [0.42]
Constant -0.80 14.52
[-0.13] [2.43]
N 284 284
Adj. R? 0.02 0.04
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FIGURE 2

Decomposition of Stock Price Reaction to Monetary Policy Shock in Two Calibrations of
the Pflueger and Rinaldi (2022) Model

This figure plots the decomposition of stock price reactions to a monetary policy shock in
the Pflueger and Rinaldi (2022) (PR) model. The blue and red bars represent reactions of
counterfactual price changes, APp and APg, respectively, while the yellow bar shows the
residual reaction of AP. “Original” uses parameter values from PR’s baseline calibration.
“Alternative” uses a different set of parameters that generate similar impulse responses for
the short-term interest rate and the output gap in the model.

recent results on this decomposition derived by Caramp and Silva (2025b) for the model of
Caramp and Silva (2025a).

PR combine a modified version of Campbell and Cochrane (1999) habit preferences with
a New Keynesian model. PR note in their paper that setting the Phillips curve parameter
k to zero and hence assuming prices are perfectly sticky does not have much effect on asset
price properties. In Appendix F, we solve this version of the model with k = 0 and use it to
examine the decomposition of the stock price response to monetary policy shocks.

Figure 2 shows the results for the decomposition that can be compared with our empirical
results. We decompose the total stock price change in response to an annualized 1.19%

monetary policy shock, whose magnitude is chosen to match Figure 3 of PR. In the stacked
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bar displayed on the left, we use the parameter values from PR’s baseline calibration.?’ The
resulting total stock price response of 7-8% is very close to the value reported in PR’s Figure
3. Interestingly, this calibration produces a decomposition that aligns very well with our
empirical estimates. Consistent with our findings, this calibration implies that most of the
stock price change comes from the bond price change component (A Pp)—which reflects the
combined effect from the term premium and the expected short-term interest rate path—and
very little from the component driven by changes in expected dividends and the duration-
matched equity premium (APg).

However, the model’s flexibility allows it to produce a very different decomposition. In the
stacked bar on the right of Figure 2, we present the results from an alternative calibration.??
As we show in Appendix F, the impulse responses of the short-term interest rate and the
output gap are quite similar compared with the original calibration. The output gap response
is more persistent than in the baseline calibration, but this long-horizon response would be
difficult to pin down statistically with much precision. Therefore, the fact that this alternative
calibration produces a decomposition at odds with our empirical evidence provides a powerful
tool to differentiate between competing model parameterizations.

Table 12 formally compares the theoretical decompositions from the two calibrations
(Panel A) with our empirical estimates from various specifications (Panel B). We express the
empirical estimates as the ratio of the slope coefficients on the BS surprise, bJ(APg ) /b(AP;),
obtained from regressions of AP; and APg; on the BS surprise, controlling for the LSAP
variable. We calculate 90% confidence intervals for this ratio using both the delta method
and a bootstrap, as detailed in Appendix G.

A comparison of Panel A and Panel B in Table 12 shows that the original calibration of PR
is generally close to the point estimates from our specifications. The confidence intervals from

the intraday analysis, which delivers the most precise estimates, are narrow and centered on

2! The parameter values are g = 0.004725, oarp = 0.0119/4, v, = 0.5/4, p; = 0.8, ¢ = 0.93, v = 2, § = 0.67,
0o = 0.9658, 0, = —0.9, B = 0.9733.

22 Compared to the baseline calibration, the following parameter values are different: 6; = —1.8; v, = 0.3/4,
¢ =0.86, 0p = 0.975, v =1, p; = 0.75, § = 0.9873.
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TABLE 12
Comparison of Empirical Estimates with Model Predictions

Panel A reports the share of the stock price reaction to a monetary policy shock attributable to movements
in the bond yield curve, b(APg¢)/b(AP;), in a version of the Pflueger and Rinaldi (2022) model, following
the approach detailed in Appendix F. Here, APp; is calculated as in (5), and b(-) denotes the asset price
reaction to the monetary policy shock. The original calibration uses PR’s baseline parameter values, while the
alternative calibration uses a different set of parameter values chosen to produce a smaller b(APg ¢)/b(AP;)
but similar short-term interest rate and output gap responses. Panel B summarizes our empirical estimates
of this share for the BS surprise measure, drawn from our intraday (Table 4), daily (Table 5), daily real yield
(Table 7), and equity yield (Appendix Table D.3) specifications. These empirical estimates control for the
LSAP factor constructed following Swanson (2021). We report 90% confidence intervals based on the delta
method and a bootstrap, as detailed in Appendix G.

Panel A: Model Predictions

b(APg:)/b(AP)
Original calibration 88.0%
Alternative calibration 31.6%

Panel B: Empirical Estimates

90% Confidence Interval
Delta Method Bootstrap

Point Estimate

Intraday, dividend futures 84.6% [47.5% , 121.6%] [52.7%, 140.8%]
Intraday, equity yields 67.6% [40.3% , 94.8%] [45.4%, 105.6%]
Intraday, C-S PV identity 69.6% [43.1% , 96.1%] [47.3%, 106.5%]
Daily, dividend futures 98.8% [26.7% , 170.8%] [22.1%, 277.2%]
Daily, equity yields 100.6% [41.6% , 159.5%)] [46.1%, 197.6%)
Daily, C-S PV identity 109.8% [43.1% , 176.5%)] [48.3%, 225.3%)
Daily, real, dividend futures 113.5% [30.9% , 196.1%)] [44.9%, 404.9%)
Daily, real, C-S PV identity 119.1% [35.0% , 203.3%)] [54.2%, 419.1%)
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the value from the original calibration. In contrast, the value from the alternative calibration
lies substantially outside these intraday confidence intervals. Statistical precision is lower
for the results based on daily asset price changes, especially in the shorter dividend futures
sample. However, even for these wider confidence intervals, the lower bound rarely ends
up below the alternative calibration’s share of 31.6%. That said, according to these lower
bounds, one cannot rule out with high confidence that a substantial share of stock price
movement could be due to equity premium changes, even though the point estimates suggest
this share is small.

Motivated by our empirical findings, Caramp and Silva (2025b) have recently reported
this decomposition for the heterogeneous-agent rare disaster model presented in Caramp and
Silva (2025a). They find that APp; accounts for 67% of the stock market’s response to
monetary shocks, a share that is broadly consistent with our empirical estimates.

These examples illustrate how our approach delivers new empirical moments that can be
used to discipline the mechanisms generating stock price reaction to monetary policy surprises
in theoretical models. The same analysis can be applied to any theoretical model that makes
predictions about the asset price effects of monetary policy, provided that researchers price
both (stripped) stocks and bonds. Doing so allows for the decomposition of stock price
movements into a component driven by yield curve movements and a residual component
driven by dividend futures price changes.

These models are also useful to evaluate a remaining shortcoming of our method. The-
oretically, a small change in the dividend futures component APg in line with our findings
could still be consistent with large changes in the duration-matched equity premium if they
are mostly offset by large changes in expected dividends at various maturities. It is therefore
useful to know that such large offsetting effects do not exist in the original calibration of PR’s
model. The APgs component in Figure 2 is composed of a duration-matched risk premium
effect that induces a decline of the stock price of -1.02% and an increase in expected divi-

dends that raise stock prices by 0.08%. Hence, there is very little offset. Similarly, Figure 2
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in Caramp and Silva (2025b) shows that the response of expected dividends to a monetary
policy shock in their model is basically zero, which implies that there is virtually no offsetting

effect.

7 Conclusion

Our findings in this paper overturn the conventional wisdom that stock market’s response
to monetary policy surprises is mostly attributable to the effect of monetary policy on the
equity premium. Using a largely model-free method that uses dividend futures prices as
weights to calculate the stock price response implied by bond yield curve movements, we find
instead that the response is largely explained by valuation effects due to the changes in the
default-free yield curve, not the duration-matched equity premium. Yield curve movements
in turn partly reflect changes in expected future short-term interest rates and changes in the
term premium, which is a risk premium that affects valuation of all long-duration assets and
is not compensation for the cash-flow risk of equity.

An alternative method based on the Campbell-Shiller present-value identity that uses
weights implied by the average dividend-price ratio instead of weights based on dividend
futures prices produces very similar results. The key advantage of our methods over VAR-
based methods is that they do not require the assumption that stock market index returns in
FOMC announcement windows obey the same VAR dynamics for returns, the dividend-price
ratio, and interest rates as on any other day of the year.

The bottom line is that the effects of monetary policy on the stock market are of a more
conventional nature than suggested by the earlier literature. At least for the monetary policy
surprises in FOMC announcement windows that we studied in this paper, a conventional
yield curve channel is sufficient to largely explain the stock market reaction. This result does
not necessarily extend to monetary policy surprises outside of FOMC announcement windows
such as the market reaction to speeches or other forms of intermeeting communication, but

the methods developed in this paper would also be suitable for separating equity premium
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and yield curve effects of other monetary policy news events.

In our analysis, as in BK and in much of the subsequent literature on asset price reactions
to monetary policy, we examine the component of stock price changes that is projected
onto monetary policy surprise measures constructed from unexpected changes in near-term
interest rates. Our finding that yield curve movements largely account for the magnitude of
the stock price response pertains specifically to this projected component. Stock prices may
react differently to unconventional monetary policy news that is not captured by near-term
yield surprise. Indeed, we find that the stock price reaction to news about large-scale asset
purchases (LSAP) is not explained by yield curve movements. Moreover, substantial variation
in stock prices during FOMC announcement windows remains that is orthogonal not only to
near-term yield changes, but to yield changes in general. Kroencke et al. (2021) and Boehm
and Kroner (2024) develop measures to capture these non-yield monetary policy shocks.
While this orthogonal component leaves room for monetary policy effects operating through
the equity premium, accounting for such effects likely requires different theories than those
that generate equity premium movements that are correlated with surprises about near-term

interest rates. This is an interesting area for future research.
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Appendix (for Online Publication)

A Estimation of Dividend Futures Prices at Longer Maturi-
ties

Knox and Vissing-Jgrgensen (2022) show that under the assumption of a Gordon growth

model, we have

Pui Poy [(Pi=S" P\

n,t ~ m,t t 27];:_11 k.t . n>m, (Al)
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where m is the maximum maturity of dividend futures observed. Using the additional rela-
tionship that P,; = G, e "Y"t, we can estimate
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We can also use synthetic equity yields from Giglio et al. (2024) to estimate dividend
strips weights as
P, D
%t’ = exp (log ?: - nen7t> , (A.3)
where e, ; denotes the log equity yield at time ¢ with maturity n. We calculate D,;/P; using
12-month moving sums of dividends paid on the S&P 500 index and the index’s price.

B Unscheduled Meetings in the Post-2002 Sample Period

The post-2002 sample period contains 10 unscheduled FOMC meetings for which counterfac-
tual price changes under the dividend futures method are available.?3

Figure B.1 plots the daily stock returns AP against the corresponding standardized BS
shock for these meetings. Two outliers that generate a strong positive relationship between
AP and BS stand out: March 11, 2008, and March 3, 2020. While this relationship is negative
for scheduled meetings (Table 5), these two outliers generate a strong positive relationship
in the unscheduled meetings data. A detailed examination of the announcements on these
two days reveals that the corresponding stock returns do not capture the effects of monetary
policy surprises that we want to estimate in our analysis.

On March 11, 2008, the Federal Reserve announced the Term Securities Lending Facility
(TSLF), which allowed participants to swap agency debt and MBS for Treasury bonds. This

23 Two unscheduled meetings, January 22, 2008 and March 15, 2020, are excluded because yield changes
are unavailable due to public holidays or a weekend. The January 22, 2008 announcement was released on
a Tuesday morning before markets opened, following a conference call on the preceding day’s holiday. The
March 15, 2020 announcement was released on a Sunday.
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Unscheduled Meetings in the Post-2002 Sample Period

This figure plots the daily stock return AP and the corresponding standardized BS shock
for the 10 unscheduled FOMC meetings for which counterfactual price changes under the
dividend futures method are available. The dates of these meetings are indicated by the blue
text labels.

program therefore increased the supply of Treasuries, likely alleviating the scarcity of Trea-
suries during the flight-to-safety/liquidity event at the time. As a result, Treasury yields rose
while the stock market rallied as well.?*

On March 3, 2020, the Federal Reserve conducted a surprise rate cut. The initial asset
price responses were in the usual direction: yields fell and the stock market rose. But this rise
in stock prices was reversed later in the day.?> Consequently, in daily data, it then appears
that the stock price reaction was in the “wrong” direction.

Therefore, including these unscheduled announcements would introduce two crisis-period
announcements that distort the picture. The 2008 announcement captures news about Fed-
eral Reserve actions intended to fight a collateral shortage, not monetary policy. The one in
2020 is an example of how extreme intraday stock market volatility during a crisis can render
analysis of daily asset price responses uninformative compared with an intraday analysis.

24 Empirical evidence on the effects of the TSLF on repo rates indirectly supports the notion that the
TSLF relieved a scarcity of Treasuries. Fleming et al. (2010) conclude: “We find that the Term Securities
Lending Facility is effective at narrowing repo spreads between Treasury collateral and less liquid collateral.
The effects are driven by operations at which appreciably less liquid securities can be pledged as collateral and
such operations increase repo rates for liquid non-Treasury collateral. The overall evidence suggests that the
provision of Treasury collateral through the TSLF has mitigated a more general shortage of liquid collateral.”

25 One news account describes the day as follows: “The cut led to a stock market rally, but it was short-lived.
The Dow Jones industrial average ended the day down 786 points, or nearly 3 percent, and the bond market
flashed a warning sign as the yield on the 10-year U.S. Treasury bond fell briefly below 1 percent for the first
time ever.” https://www.washingtonpost.com/business/2020/03/03/economy-coronavirus-rate-cuts/.
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C Interpolation of Intraday Yield Responses

Since futures contracts have time-varying durations, the implied zero-coupon yield changes
effectively have time-varying maturities. We linearly interpolate constant-maturity zero-
coupon yield changes between adjacent observed knots. Given that observed yield changes
extend only to maturities of approximately 12 years, we avoid over-extrapolation by assuming
zero changes in forward rates beyond the longest maturity, as supported by results in Panel
B of Table 2 where the response of 8Y-12Y forward rates is already small and statistically
not significant. This assumption implies that yield changes decline linearly beyond the final
observed maturity. We use two exercises to validate this method.

First, extrapolated intraday 17-year zero-coupon yield changes correlate strongly with
daily yield changes implied by Ultra T-Bond futures (Bloomberg mnemonics “WN1 Comdty”),
which have an average duration of about 17 years. The Ultra T-Bond futures data are avail-
able for a recent subsample. As Table C.1 shows, regressing yield changes implied by daily
Ultra T-Bond futures prices on these extrapolated 17-year yields generates a coefficient of
0.91, which is very similar to what we find at other maturities in columns (1) to (4) when we
regress yield changes implied by daily futures prices from Bloomberg on the observed intraday
futures-implied yield changes from the Bauer-Swanson dataset. Therefore, the extrapolation
based on the assumption of zero forward-rate response beyond the longest observed maturity
produces reasonable results.

Second, we use daily zero-coupon yield data to simulate the effects of interpolation from
sparse yield curve observations. Artificially restricting inputs to only 2-, 4-, 8-, and 12-
year maturities, we first linearly interpolate yield changes across the 1- to 12-year maturity
spectrum, then apply our assumption of zero forward-rate changes beyond 12 years. Using
these yield changes, we compute counterfactual price changes under the dividend futures
method. Counterfactual price changes computed from these yield changes under the dividend
futures method are virtually indistinguishable from original values, as shown in Figure C.1.

D Additional Robustness Checks

D.1 Analysis with FFR, FG, and LSAP Monetary Policy Surprises from
Swanson (2021)

To study the effect of forward guidance, we re-estimate our intraday and daily results using
the FG shock from Swanson (2021), available from July 1991 to June 2019. This measure
is constructed as the second factor in a rotation of the first three principal components
of responses from the first and third federal funds futures contracts, the second to fourth
Eurodollar futures contracts, and 2-, 5-, and 10-year Treasury yields, with the identifying
restriction that this factor has no effect on the current federal funds rate and is orthogonal
to the LSAP factor. In the regressions, we also include federal funds rate target (FFR) and
LSAP shocks, also from Swanson (2021).

Table D.1 shows the intraday asset price responses, Table D.2 presents the daily results.
In the intraday analysis, in both panels, the stock market reacts less than implied just by
yield curve movements to the FG surprise, and more to the FFR surprise, consistent with
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TABLE C.1
Regressing Daily Futures-Implied Yield Changes on Intraday Yield Changes

This table reports results from regressions of daily on intraday yield changes. The dependent variable in
each column is the daily zero-coupon yield change, implied by price changes of Treasury futures using data
from Bloomberg. The independent variable is the corresponding intraday yield change. The intraday changes
for the first four maturities are from Bauer and Swanson (2023a), while the 17-year yield change in the final
column is extrapolated. All changes are in basis points.

2-Year T-Note 5-Year T-Note 10-Year T-Note T-Bond Ultra T-Bond

1) (2) (3) (4) (5)
ATNOTEQ02 0.75
[7.81]
ATNOTEO0S 0.89
[8.26]
ATNOTE1L0 1.00
[8.26]
ATBOND 0.85
[10.75]
Ayttt 0.91
[3.01]
Constant -0.58 -0.68 -0.22 -0.29 -0.43
[-1.77] [-2.09] [-0.79] [-1.11] [-0.89]
N 295 344 360 360 118
Adj. R? 0.31 0.32 0.32 0.23 0.12
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Comparison of Daily Counterfactual Price Changes

The blue line plots original counterfactual price changes under the dividend futures method, con-
structed using the full term structure of observed yield changes. The red line shows counterfactual
price changes computed from interpolated yield changes under two assumptions: (1) only 2-, 4-, 8-,
and 12-year yield changes are observed, and (2) forward rate changes beyond 12 years are assumed
zero. The green line plots the difference between these two series. All price changes are quoted in
basis points. Counterfactual price changes are unavailable between September 2014 and October 2015
due to missing dividend futures data.
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the results in Swanson (2021). However, in the daily analysis this pattern either reverses
(Panel A) or is weaker (Panel B) and in either case the difference between actual stock price
response and the response implied by yield curve movements is not statistically significant.

Since the daily analysis excludes unscheduled meetings, we have also run the intraday
analysis excluding unscheduled meetings, but the results are similar to those in Table D.1.
Hence, the differences between intraday and daily results are not due to these sample dif-
ferences. Overall, the evidence is therefore ambiguous as to whether the differences between
actual stock price changes and those implied by yield curve movements are larger for FG
surprises than for the BS surprise in our main analysis.

The results for the FFR surprise are also quite fragile. Whether the actual stock price
change in response to the FFR surprise is larger or smaller than the yield-curve-implied
counterfactual change is sensitive to a relatively small number of observations. For example,
trimming 4% of observations in each tail of the FFR surprise flips the sign of the coefficient
in Panel A, Column (3), of Table D.1. Part of the reason for this sensitivity is that during
a large part of the sample—in the decade following the Great Financial Crisis—the variance
of the FFR surprise was very small. For this reason, in our main analysis, we follow Bauer
and Swanson (2023a) and Nakamura and Steinsson (2018) in using monetary policy surprises
that combine FFR and near-term forward guidance surprises. This yields a series that is
more stable over time, less sensitive to influential observations, and characterized by a shift
from a greater share of FFR surprises in earlier periods to more forward-guidance content in
later periods.

D.2 Analysis with Dividend Futures Weights Implied from Equity Yields

In this section, we calculate counterfactual price changes implied by yield curve movements,
using estimated dividend futures prices based on equity yields as weights, as explained in
Section A of this appendix. Based on the equity yields data, we are able to use a longer
sample period than with dividend futures price data.

Extending the sample period confirms the core findings from our main analysis for both
intraday and daily horizons. The results, shown in Table D.3, are largely consistent with those
presented in Tables 4 and 5. The most notable difference is a substantial gain in statistical
power for the response of APp at the daily frequency. With the larger dataset, this response
becomes statistically significant even without controlling for the LSAP shock.

D.3 Robustness to Alternative Sample Specifications

This section tests the robustness of our findings to alternative sample specifications.

First, we replicate the intraday analysis from Table 4, restricting the sample to scheduled
meetings only. The results, presented in Table D.4, show that the exclusion of unscheduled
meetings has a negligible impact on the estimates, confirming our baseline intraday results.

Next, we test the impact of including unscheduled meetings into daily analysis. Com-
paring Table D.5 with our baseline results in Table 5 shows that including these meetings
substantially reduces the stock price response to the BS surprise in the shorter dividend fu-
tures sample (Panel A), while leaving the estimate in the longer equity yield sample (Panel
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TABLE D.1
Intraday Stock Market Response to Swanson (2021) Monetary Policy Surprises

The first column reports the OLS estimates from regressing the 30-minute-window actual price changes of
S&P 500 futures around FOMC announcements on monetary surprise measures. Actual price changes are
percentage changes in Panel A and log changes in Panel B. The next column uses the counterfactual price
changes based on the 30-minute-window yield responses as the dependent variable. Counterfactual price
changes are calculated using the dividend futures method in Panel A and the Campbell-Shiller present-value
identity method in Panel B. Yield responses of unobserved maturities are linearly interpolated. Dividend
futures prices beyond a maturity of 7 years are estimated under a Gordon growth model following Knox and
Vissing-Jorgensen (2022). The last column tests the difference between slope coefficients. The monetary policy
surprise measures include the FFR, FG, and LSAP shocks from Swanson (2021). All surprises are standardized
over the full sample period to have unit standard deviations. All dependent variables are quoted in basis points.
We report the t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The sample
period runs from October 2002 to June 2019 in Panel A and from July 1991 to June 2019 in Panel B.

Panel A: Dividend Futures Method
APH APg APH — APg

(1) (2) (3)
FFR -21.32 -3.17 -18.14
[-1.44] [-1.35] [-1.22]
FG -13.36 -27.34 13.98
[-2.26] [-13.62] [2.54]
LSAP -1.88 26.72 -28.60
[-0.21] [7.51] [-3.94]
Constant  9.05 0.42
[1.69] [0.26]
N 128 128

Adj. B2 0.08 0.85

Panel B: Campbell-Shiller PV Identity Method
Apf Ap? Apf — Ap?

(1) (2) (3)
FFR -29.43 -1.84 -27.58
[-3.84]  [-1.34] [-3.62]
FG -11.58 -26.61 15.03
[-2.00] [-16.11] [2.52]
LSAP -0.13 23.91 -24.04
[-0.02] [6.64] [-4.55]
Constant 3.44 0.38
[1.00] [0.33]
N 244 244

Adj. R?  0.26 0.79
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TABLE D.2
Daily Stock Market Response to Swanson (2021) Monetary Policy Surprises

The first column reports the OLS estimates from regressing the daily actual price changes of the S&P 500
index on monetary surprise measures on scheduled FOMC announcement days. Actual price changes are
percentage changes in Panel A and log changes in Panel B. The next column uses the counterfactual price
changes calculated from the daily responses of Treasury yields from Filipovi¢ et al. (2025) as the dependent
variable. Counterfactual price changes are calculated using the dividend futures method in Panel A and the
Campbell-Shiller present-value identity method in Panel B. Dividend futures prices beyond a maturity of 7
years are estimated under a Gordon growth model following Knox and Vissing-Jgrgensen (2022). The last
column tests the difference between slope coefficients. The monetary policy surprise measures include the
FFR, FG, and LSAP shocks from Swanson (2021). All surprises are standardized over the full sample period
to have unit standard deviations. All dependent variables are quoted in basis points. We report the ¢-statistics
calculated using heteroskedasticity-robust standard errors in brackets. The sample period runs from October
2002 to June 2019 in Panel A and from July 1991 to June 2019 in Panel B.

Panel A: Dividend Futures Method
AP APg AP — APy

(1) (2) (3)
FFR -27.86  -42.66 14.79
[-0.99] [-1.39] [0.37]
FG -47.26 -34.21 -13.05
[-3.70] [-2.63] [-0.81]
LSAP -9.51 61.86 -71.36
[-0.84] [6.11] [-3.65]
Constant 35.10 7.71
[3.52] [0.66]
N 124 124

Adj. R? 014  0.36

Panel B: Campbell-Shiller PV Identity Method
Ap Apy Ap — Apy

(1) (2) (3)
FFR -15.75  -12.53 -3.23
[-0.96] [-0.75] [-0.15]
FG -29.80  -46.00 16.20
[-3.10] [-4.50] [1.18]
LSAP 0.70 56.68 -55.97
[0.08] [6.72] [-3.57]
Constant 29.48 12.46
[4.19] [1.55]
N 223 223

Adj. R 0.07 0.27
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TABLE D.3
Stock Market Response to Monetary Policy Surprises using Dividend Futures Weights
Implied from Equity Yields

In Panel A, the first two columns report the OLS estimates from regressing the 30-minute-window actual
percentage price changes of S&P 500 futures around FOMC announcements on monetary surprise measures.
The next two columns use the counterfactual price changes based on the 30-minute-window yield responses as
the dependent variable. Yield responses of unobserved maturities are linearly interpolated. In Panel B, the first
two columns report the OLS estimates from regressing the daily actual percentage price changes of the S&P
500 index on monetary surprise measures on scheduled FOMC announcement days. The next two columns
use the counterfactual price changes calculated from the daily responses of Treasury yields from Filipovié
et al. (2025) as the dependent variable. Counterfactual price changes are calculated using the dividend futures
method with equity-yield-implied dividend futures prices. The last two columns test the difference between
slope coefficients. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a)
(BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over
the full sample period to have unit standard deviations. All dependent variables are quoted in basis points.
We report the t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The sample
period runs from February 1988 to December 2020, and from July 1988 to December 2020 when LSAP is
included.

Panel A: Intraday

APH APH APH — APYH
1 @ ) 4 ) (6)
BS -28.99 -29.66 -17.54 -20.03 -11.45 -9.62
[-5.49] [-5.02] [-6.55] [-8.28] [-1.63] [-1.44]
LSAP 5.58 20.62
[0.65] [4.21]

Constant 4.60 4.81 0.73 1.02
[1.41] [1.41] [0.44] [0.73]

N 336 320 336 320
Adj. R?  0.18 0.18 0.24  0.54

Panel B: Daily

AP APg AP — APg
1 (2 3 ) (5)  (6)
BS -36.58 -38.79 -33.16 -39.02 -3.42 0.23
[-3.23] [-3.58] [-2.59] [-3.31] [-0.24] [0.02]
LSAP 16.13 39.91
[2.16] [3.49]

Constant 26.68 2844  13.51 17.28
[4.16] [4.50]  [1.75] [2.35]

N 265 260 265 260
Adj. R 0.08 0.09 0.04 0.13
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TABLE D.4
Intraday Stock Market Response to Monetary Policy Surprises during Scheduled Meetings

The first two columns report the OLS estimates from regressing the 30-minute-window actual price changes
of S&P 500 futures around scheduled FOMC announcements on monetary surprise measures. Actual price
changes are percentage changes in Panel A and log changes in Panel B. The next two columns use the coun-
terfactual price changes based on the 30-minute-window yield responses as the dependent variable. Counter-
factual price changes are calculated using the dividend futures method in Panel A and the Campbell-Shiller
present-value identity method in Panel B. Yield responses of unobserved maturities are linearly interpolated.
Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon growth model following
Knox and Vissing-Jorgensen (2022). The last two columns test the difference between slope coefficients. The
monetary policy surprise measures include the shock from Bauer and Swanson (2023a) (BS) and the LSAP
shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over the full sample
period to have unit standard deviations. All dependent variables are quoted in basis points. We report the
t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The sample period runs
from October 2002 to December 2023 in Panel A; in Panel B, it runs from February 1988 to December 2023,
and from July 1988 to December 2023 when LSAP is included.

Panel A: Dividend Futures Method

APH APH APH — APH

ORNC) SO (5)  (6)

BS -31.43 -34.29 -23.00 -30.20 -8.43 -4.10

[-7.26] [-7.80] [-4.24] [-4.72] [-1.17] [-0.51]
LSAP 10.01 25.16
[2.65] [4.46]
Constant 4.60  4.69 2.10  2.33
[1.30] [1.38] [0.61] [0.95]
N 159 159 159 159
Adj. R? 028 0.32 0.19  0.57

Panel B: Campbell-Shiller PV Identity Method

Ap' Ap? Apt — Ap?

1 (2 B) ) (®)  (6)

BS -28.36 -31.65 -21.44 -26.73  -6.92 -4.92

[-7.53] [-8.49] [-6.74] [-6.78] [-1.37] [-0.89]
LSAP 12.13 20.02
[4.04] [3.50]
Constant -0.07  0.11 1.85  2.29
[-0.03] [0.05] [0.96] [1.44]
N 293 288 293 288
Adj. R? 025 0.31 0.24  0.52
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B) largely unaffected. This difference is consistent with our discussion in Appendix B, as two
key outlier observations in 2008 and 2020 exert a greater influence on the shorter sample.

Table D.6 repeats this exercise for the analysis with real bond yields. Comparing these
results to those in Table 7, we again find that including the unscheduled meetings weakens
the estimated stock price response to the BS surprise. This occurs because the analysis is
constrained by the limited availability of real bond yield data, resulting in a shorter sample
where the same two outliers have a large influence.

Finally, we consider a more refined alternative sample for our daily analysis to address
several potential issues simultaneously.? This sample begins with all FOMC meetings but
incorporates the following adjustments. First, we exclude the two outlier unscheduled meet-
ings on March 11, 2008, and March 3, 2020, as discussed in Appendix B. Second, we remove
eight meetings that coincided with a morning release of Employment Situation Report based
on Appendix Table 1 from Giirkaynak et al. (2005a). Third, we measure asset price changes
over a two-day window for FOMC meetings that are preceded by a public holiday if pos-
sible. Tables D.7, D.8, and D.9 present results for our main analyses for this alternative
sample. The findings confirm that our main conclusions are robust to this alternative sample
specification.

D.4 Analysis with Fixed Dividend Futures Weights

A potential concern with our dividend futures method is that illiquidity could lead to mispric-
ing, which would in turn distort the time-varying weights used in our analysis. To address
this, we conduct a robustness check where we replace these pre-shock weights with fixed
weights, calculated as the sample-mean for each maturity over the entire period. The results,
presented in Table D.10, show that our estimates at both intraday and daily frequencies are
robust to this change and remain largely unaffected.

D.5 Analysis using the STRIPS Yield Curve

In this section, we re-estimate our daily results using counterfactual price changes implied
by STRIPS yield changes. A limitation of STRIPS data is its unavailability for several
maturities, which requires us to approximate the missing values.

Our approximation method is based on the observed yield curve response. Panel B of
Table D.11 shows that the response of available forward rates to monetary policy surprises
remains positive at the 20Y-30Y horizon. This implies that the corresponding bond price
response, gZ’Zf, increases with maturity. We therefore adopt a conservative approach, ap-
proximating the price change for a missing maturity with that of the nearest lower available
maturity (e.g., using the 5-year bond price change for the missing 6-year maturity). For
the Campbell-Shiller present-value identity method, we approximate the required changes in
one-year forward rates using the annualized change in the nearest available five-year forward
rate that encompasses the one-year horizon.

The final results, presented in Table D.12, show that the estimated responses are not only
consistent with our baseline findings but are also larger in magnitude.

26 We thank an anonymous referee for suggesting this sample definition.
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TABLE D.5
Daily Stock Market Response to Monetary Policy Surprises during All Meetings

The first two columns report the OLS estimates from regressing the daily actual price changes of the S&P
500 index on monetary surprise measures on FOMC announcement days. Actual price changes are percentage
changes in Panel A and log changes in Panel B. The next two columns use the counterfactual price changes
calculated from the daily responses of Treasury yields from Filipovié et al. (2025) as the dependent variable.
Counterfactual price changes are calculated using the dividend futures method in Panel A and the Campbell-
Shiller present-value identity method in Panel B. Dividend futures prices beyond a maturity of 7 years are
estimated under a Gordon growth model following Knox and Vissing-Jergensen (2022). The last two columns
test the difference between slope coefficients. The monetary policy surprise measures include the shock from
Bauer and Swanson (2023a) (BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both
surprises are standardized over the full sample period to have unit standard deviations. All dependent variables
are quoted in basis points. We report the t-statistics calculated using heteroskedasticity-robust standard errors
in brackets. The sample period runs from October 2002 to December 2023 in Panel A; in Panel B, it runs
from February 1988 to December 2023, and from July 1988 to December 2023 when LSAP is included.

Panel A: Dividend Futures Method

AP APp APg AP — APgp AP — APg
1 (@) B ) (5)  (6) ) (9 (10)
BS -27.22 -28.73 -31.45 -44.58 5.54  8.54 4.22 15.85 -32.76 -37.27
[-1.43] [-1.46] [-1.67] [-2.82]  [1.16] [1.94] [0.19] [0.72] [-1.70] [-1.92]
LSAP 6.24 54.51 -12.46
[0.66] [6.31] [-3.74]
Constant 31.81 31.74 15.80 15.19 -2.31  -2.17
[3.07] [3.07] [1.43] [1.55]  [-0.60] [-0.59]
N 169 169 169 169 169 169
Adj. R 0.03 0.02 0.03  0.20 0.00  0.07
Panel B: Campbell-Shiller PV Identity Method
Ap Apy Ap — Apy
1 (@) B ) () (6)
BS -33.87 -35.76  -27.70 -36.38 -6.17  0.62
[-3.77] [-3.92]  [-3.13] [-4.25] [-0.49] [0.05]
LSAP 8.17 38.37
[0.98] [3.61]
Constant 26.91 27.37 13.02 14.81
[4.43] [4.40] [1.78] [2.06]
N 347 332 347 332
Adj. R?  0.08 0.08 0.04 0.10
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TABLE D.6
Daily Stock Market Response to Monetary Policy Surprises with Real Yields during All
Meetings

The first two columns report the OLS estimates from regressing the daily actual price changes of the S&P
500 index on monetary surprise measures on FOMC announcement days. Actual price changes are percentage
changes in Panel A and log changes in Panel B. The next two columns use the counterfactual price changes
calculated from the daily responses of nominal Treasury yields from Filipovié et al. (2025) as the dependent
variable. Columns (5) and (6) use the counterfactual price changes calculated from the daily responses of
real Treasury yields from Giirkaynak et al. (2010b) as the dependent variable. Counterfactual price changes
are calculated using the dividend futures method in Panel A and the Campbell-Shiller present-value identity
method in Panel B. Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon growth
model following Knox and Vissing-Jgrgensen (2022). The last four columns test the difference between slope
coefficients. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a) (BS)
and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over
the full sample period to have unit standard deviations. All dependent variables are quoted in basis points.
We report the t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The sample
period runs from January 2004 to December 2023.

Panel A: Dividend Futures Method

AP APgp APpr AP — APgr AP — APpr
1 (@) B 4 ) (6) (1) 8 9)  (10)
BS -24.73 -26.02 -26.06 -37.74 -38.04 -49.70 13.31 23.68 11.98 11.96
[-1.14] [-1.18] [-1.27] [-2.28] [-2.94] [-4.88] [0.61] [1.05] [1.04] [1.00]
LSAP 6.37 57.53 57.43
[0.65] [6.73] [5.50]
Constant 29.44 29.31 20.02 18.84 19.01 17.82
[2.68] [2.67] [1.73] [1.86] [1.99] [2.33]
N 159 159 159 159 159 159
Adj. R?  0.02 0.01 0.02 0.21 0.07 0.34
Panel B: Campbell-Shiller PV Identity Method
Ap Apy Apyr Ap — Apyr Apy — Apyr
OENC) B) (4 (5)  (6) (1) (8 9)  (10)
BS -24.53 -25.50 -27.72 -39.59 -39.02 -50.57 14.48 25.08 11.30 10.99
[-1.20] [-1.22]  [-1.37] [-2.40] [-3.13] [-5.09] [0.70] [1.17]  [0.98] [0.93]
LSAP 4.74 58.37 56.85
[0.47] [6.80] [5.72]
Constant 28.54 28.43 18.34 16.94 17.46 16.10
[2.77] [2.76] [1.61] [1.68] [1.91] [2.15]
N 169 169 169 169 169 169
Adj. R?  0.02 0.01 0.02  0.20 0.07  0.33
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TABLE D.7
Daily Stock Market Response to Monetary Policy Surprises, Alternative Sample

The first two columns report the OLS estimates from regressing the daily actual price changes of the S&P
500 index on monetary surprise measures on FOMC announcement days, selected according to the alternative
sample criteria detailed in Appendix D.3. Actual price changes are percentage changes in Panel A and log
changes in Panel B. The next two columns use the counterfactual price changes calculated from the daily
responses of Treasury yields from Filipovi¢ et al. (2025) as the dependent variable. Counterfactual price
changes are calculated using the dividend futures method in Panel A and the Campbell-Shiller present-value
identity method in Panel B. Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon
growth model following Knox and Vissing-Jgrgensen (2022). The last two columns test the difference between
slope coefficients. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a)
(BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized
over the full sample period to have unit standard deviations. All dependent variables are quoted in basis
points. We report the t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The
sample period runs from October 2002 to December 2023 in Panel A; in Panel B, it runs from February 1988
to December 2023, and from July 1988 to December 2023 when LSAP is included.

Panel A: Dividend Futures Method

AP APg APg AP — APg AP — APg
OC) 3 (4 (5) (6 (1) (8 (9 (10)
BS -39.94 4242  -28.00 -4252 284 6.03  -11.94 0.10  -42.78 -48.45
[2.39] [-2.53] [-1.39] [-2.49] [0.61] [1.40]  [-0.59] [0.01]  [-2.35] [-2.73]
LSAP 9.21 54.00 -11.87
[1.10] [6.14] [-3.78]

Constant 32.97 3294 1482 1461  -1.69 -1.65
[3.36] [3.37]  [1.32] [1.47]  [-0.44] [-0.45]

N 167 167 167 167 167 167
Adj. R 0.06 0.06 0.02 0.19 -0.00  0.06

Panel B: Campbell-Shiller PV Identity Method

Ap Apy Ap — Apy
[ONNC) B) (4 (1) (¥
BS -36.99 -39.28  -28.91 -38.26 -8.07 -1.02
[-4.36] [-4.65] [-3.16] [-4.31] [-0.66] [-0.09]
LSAP 9.14 38.65
[1.12] [3.61]

Constant 26.68 27.10  11.21 1291
[4.45] [4.42]  [L54] [1.81]

N 341 326 341 326
Adj. R 0.09 0.10 0.04 0.11
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TABLE D.8
Daily Stock Market Response to Monetary Policy Surprises with Real Yields, Alternative
Sample

The first two columns report the OLS estimates from regressing the daily actual price changes of the S&P
500 index on monetary surprise measures on FOMC announcement days, selected according to the alternative
sample criteria detailed in Appendix D.3. Actual price changes are percentage changes in Panel A and log
changes in Panel B. The next two columns use the counterfactual price changes calculated from the daily
responses of nominal Treasury yields from Filipovié¢ et al. (2025) as the dependent variable. Columns (5)
and (6) use the counterfactual price changes calculated from the daily responses of real Treasury yields from
Giirkaynak et al. (2010b) as the dependent variable. Counterfactual price changes are calculated using the
dividend futures method in Panel A and the Campbell-Shiller present-value identity method in Panel B.
Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon growth model following
Knox and Vissing-Jgrgensen (2022). The last four columns test the difference between slope coefficients. The
monetary policy surprise measures include the shock from Bauer and Swanson (2023a) (BS) and the LSAP
shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over the full sample
period to have unit standard deviations. All dependent variables are quoted in basis points. We report the
t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The sample period runs
from January 2004 to December 2023.

Panel A: Dividend Futures Method

AP APgp APp- AP — APg- APp — APpr
(O B 4 ©®) (6 (M ©® 9)  (10)

BS -38.91 -41.02 -21.77 -34.96 -36.73 -50.08  -2.17 9.05  14.96 15.12
[2.04] [-2.16] [-0.98] [-1.93] [-2.63] [-4.59] [-0.11] [0.44] [1.22] [1.1§]
LSAP 9.14 56.95 57.63
[1.04] [6.55] [5.52]

Constant 30.74 30.62  18.93 18.18  19.45 18.69
[2.95] [2.95] [1.61] [1.77]  [2.00] [2.42]

N 157 157 157 157 157 157
Adj. B2 0.05 0.05 0.01  0.20 0.06 0.34

Panel B: Campbell-Shiller PV Identity Method

Ap Apy Apyr Ap — Apgr Apy — Apyr
(OO B 4 ©®)  (©) [ENC) 9)  (10)

BS -35.39 -36.97 -25.17 -3821 -37.89 -50.70 250 13.73 1271 12.49
[1.96] [-2.03] [1.18] [-2.18] [-2.89] [-4.88]  [0.14] [0.71]  [1.07] [1.02]
LSAP 7.05 57.99 57.01
[0.77] [6.70] [5.73]

Constant 2827 2813  18.08 16.91  17.94 16.79
[2.89] [2.88]  [1.58] [1.67]  [1.96] [2.23]

N 168 168 168 168 168 168
Adj. R 0.05 0.04 0.01  0.20 0.06 0.33
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TABLE D.9
Comparison of Daily Empirical Estimates with Model Predictions, Alternative Sample

Panel A reports the share of the stock price reaction to a monetary policy shock attributable to movements
in the bond yield curve, b(APg,;)/b(AP;), in a version of the Pflueger and Rinaldi (2022) model, following the
approach detailed in Appendix F. Here, APp ; is calculated as in (5), and b(-) denotes the asset price reaction to
the monetary policy shock. The original calibration uses PR’s baseline parameter values, while the alternative
calibration uses a different set of parameter values chosen to produce a smaller b(APg+)/b(AP;) but similar
short-term interest rate and output gap responses. Panel B summarizes our daily empirical estimates of this
share for the BS surprise measure, drawn from Tables D.7 and D.8. These empirical estimates control for the
LSAP factor constructed following Swanson (2021). We report 90% confidence intervals based on the delta
method and a bootstrap, as detailed in Appendix G.

Panel A: Model Predictions

b(APg.)/b(AP)
Original calibration 88.0%
Alternative calibration 31.6%

Panel B: Empirical Estimates

90% Confidence Interval

Point Estimate  Delta Method Bootstrap
Daily, dividend futures 100.2% [24.2% , 176.3%] [18.0%, 300.3%]
Daily, C-S PV identity 97.4% [50.7% , 144.1%] [55.9%, 166.4%]
Daily, real, dividend futures 122.1% [26.7% , 217.4%)] [43.6%, 474.2%)]
Daily, real, C-S PV identity 137.1% [25.6% , 248.7%] [47.9%, 585.9%]
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TABLE D.10
Stock Market Response to Monetary Policy Surprises with Fixed Dividend Futures Weights

In Panel A, the first two columns report the OLS estimates from regressing the 30-minute-window actual
percentage price changes of S&P 500 futures around FOMC announcements on monetary surprise measures.
The next two columns use the counterfactual price changes based on the 30-minute-window yield responses as
the dependent variable. Yield responses of unobserved maturities are linearly interpolated. In Panel B, the first
two columns report the OLS estimates from regressing the daily actual percentage price changes of the S&P
500 index on monetary surprise measures on scheduled FOMC announcement days. The next two columns
use the counterfactual price changes calculated from the daily responses of Treasury yields from Filipovié
et al. (2025) as the dependent variable. Counterfactual price changes are calculated using the dividend futures
method with fixed sample-mean dividend futures weights. Dividend futures prices beyond a maturity of 7
years are estimated under a Gordon growth model following Knox and Vissing-Jgrgensen (2022). The last
two columns test the difference between slope coefficients. The monetary policy surprise measures include
the shock from Bauer and Swanson (2023a) (BS) and the LSAP shock constructed following Swanson (2021)
(LSAP). Both surprises are standardized over the full sample period to have unit standard deviations. All
dependent variables are quoted in basis points. We report the t-statistics calculated using heteroskedasticity-
robust standard errors in brackets. The sample period runs from October 2002 to December 2023.

Panel A: Intraday

APH APH APH — APH
SO 3 ) (6
BS -31.38 -34.38  -22.96 -29.03  -8.43 -5.36
[-5.86] [-5.59] [-4.58] [-5.03] [-1.12] [-0.63]
LSAP 12.38 25.06
[1.92] [4.60]

Constant 11.89 11.75 1.93 1.65
[2.20] [2.24]  [0.59] [0.72]

N 169 169 169 169
Adj. R?  0.13  0.16 0.19  0.58

Panel B: Daily

AP APp AP — APg
O B) (4 (5) (6
BS -40.62 -44.08 -28.64 -44.91 -11.98 0.84
[2.44] [-2.68 [-1.36] [-2.55] [-0.58] [0.04]
LSAP 12.14 57.21
[1.60] 16.39]

Constant 35.81 35.92 16.34 16.85
[3.63] [3.67] [1.38] [1.63]

N 159 159 159 159
Adj. R?  0.07 0.08 0.02 0.20
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TABLE D.11
Daily Bond Market Response to Monetary Policy Surprises with STRIPS Yields

This table reports the daily responses of Treasury STRIPS yields and forward rates from Bloomberg to
monetary policy surprises on scheduled FOMC announcement days. The dependent variables in Panel A and
B are 1-day changes in STRIPS yields and corresponding forward rates using available maturities, respectively.
The monetary policy surprise measures include the shock from Bauer and Swanson (2023a) (BS) and the LSAP
shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over the full sample
period to have unit standard deviations. All dependent variables are quoted in basis points. Each regression
includes a constant term that is not reported. We report the t-statistics calculated using heteroskedasticity-
robust standard errors in brackets. The sample period runs from April 1991 to December 2023.

Panel A: Ay,
1Y 2Y 5Y 10Y 20Y 30Y
(OO ) GG, (5) (6 M ¢ (9)  (10) (11) (12
BS 3.96 4.06 4.80 5.03 4.68 5.41 3.51 4.34 2.18 2.84 1.68 2.37
[7.32] [6.79] [8.92] [8.28] [8.22] [8.70] [5.88] [7.77] [3.87] [5.83] [2.88] [4.72]
LSAP -0.36 -0.82 -2.54 -2.90 -2.32 -2.42
[-0.83] [-1.56] [-3.48] [-4.00] [-5.36] [-4.84]
N 261 261 261 261 261 261 261 261 261 261 261 261
Adj. R? 0.28 0.28 0.33 0.34 0.24 0.32 0.15 0.29 0.09 0.21 0.05 0.20
Panel B: Af,
1Y 2Y 5Y 5Y-10Y 10Y-20Y 20Y-30Y
O ®) GG (5) (6 () (9)  (10) (11 (12
BS 3.96 4.06 5.64  6.00 4.43  5.83 2.33  3.26 0.85 1.34 0.68 1.43
(7.32] [6.79]  [8.29] [7.93]  [5.04] [6.90]  [3.09] [5.02]  [1.36] [2.24]  [1.01] [2.31]
LSAP -0.36 -1.27 -4.89 -3.26 -1.73 -2.62
-0.83] [-1.84] [-5.77] [-4.22] [-2.83] [-3.28]
N 261 261 261 261 261 261 261 261 261 261 261 261
Adj. R? 028 028 0.27 0.29 0.11  0.27 0.06 0.21 0.01  0.08 0.00 0.13
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TABLE D.12
Daily Stock Market Response to Monetary Policy Surprises with STRIPS Yields

The first two columns report the OLS estimates from regressing the daily actual price changes of the S&P
500 index on monetary surprise measures on scheduled FOMC announcement days. Actual price changes are
percentage changes in Panel A and log changes in Panel B. The next two columns use the counterfactual price
changes calculated from the daily responses of STRIPS yields as the dependent variable. Counterfactual price
changes are calculated using the dividend futures method in Panel A and the Campbell-Shiller present-value
identity method in Panel B. Dividend futures prices beyond a maturity of 7 years are estimated under a Gordon
growth model following Knox and Vissing-Jgrgensen (2022). The last two columns test the difference between
slope coefficients. The monetary policy surprise measures include the shock from Bauer and Swanson (2023a)
(BS) and the LSAP shock constructed following Swanson (2021) (LSAP). Both surprises are standardized over
the full sample period to have unit standard deviations. All dependent variables are quoted in basis points.
We report the t-statistics calculated using heteroskedasticity-robust standard errors in brackets. The sample
period runs from October 2002 to December 2023 in Panel A and from April 1991 to December 2023 in Panel

B.

Panel A: Dividend Futures Method

AP APg AP — APgp
OO ©) CNC) ©®) ()

BS -40.62 -44.08 -35.890 -54.76  -4.73 10.68
[-2.44] [-2.68] [-1.79] [-3.41] [-0.22] [0.50]
LSAP 12.14 66.32
[1.60] [6.62]

Constant 35.81 35.92 18.05 18.65
[3.63] [3.67] [1.55] [1.93]

N 159 159 159 159
Adj. R?  0.07 0.08 0.04 0.28

Panel B: Campbell-Shiller PV Identity Method

Ap Apy Ap — Apy
(1) (2) (3) (4) (5)  (6)

BS 29.05 -34.05 -38.76 -53.44  9.70 19.39
[-2.53] [-3.08] [-3.23] [-5.18]  [0.65] [1.30]
LSAP 17.44 51.28
[2.38)] 4.93]

Constant 28.78 29.24 1851 19.88
[4.00] [4.24] [2.20] [2.59]

N 261 261 261 261
Adj. R? 0.05 0.07 0.06 0.18
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E Decomposing Yield Changes with Survey Forecasts

We assume that forecasters perceive short rates, iz, to follow an AR(1) process:

ipp1 — po= (it — @) + Ner1, (E.1)

where p denotes the perceived long-run mean. This implies that the forecast for the n-period-
ahead short rate is ~ }
Eiigyn =" *(Epigrq — p) +p, 1> 1. (E.2)

Thus, revisions in these long-horizon expectations can be inferred directly from revisions in
one-period-ahead expectations:

Bt itrn — Bepiven =" (Ermipyr — Begien), n>1 (E.3)

In our empirical implementation, we measure the one-period-ahead short-rate expectation,
Etit+1, using 1-year-ahead forecasts of 3-month Treasury bill rates. To align the monthly sur-
vey data with the timing of FOMC announcements, we define the pre-announcement expecta-
tion, Et_it_l,_l, as the latest forecast available before the meeting, and the post-announcement
expectation, I~Et+it+1, as the first forecast available after it.

Our estimation procedure first requires a measure of the perceived long-run mean of the
short-term interest rate, u. We find that Blue Chip survey forecasts of the average short-term
interest rate 7 to 11 years ahead are a good proxy for this value. Regressing these 7-to-11-
year forecasts on the 6-year forecasts yields a coefficient of 0.94 for BCFF and 0.95 for BCEI,
which means that movements in 6-year forecasts largely reflect movements in the perceived
long-run mean that are shared by forecasts at longer horizons, rather than slope or curvature
changes that affect the short end of the forecast curve but not the perceived long-run mean.
We therefore treat p as observable and measure it using the 7-to-11-year average forecast.

We then estimate the persistence parameter, 7, from the following perceived AR(1) pro-
cess for future interest rates:

Gtrn+1 — = Y(ittn — H) + Megnt- (E.4)

Taking expectations at time ¢, this implies Ey[iy4ni1]—p = (Eq[it1n] — ) for n > 1. For each
survey date, we construct a cross-section of demeaned forecasts, I~Et [it+n] — w, for horizons
n=1,2,...,6. We then estimate v by running a single OLS regression of Et[it+n+1] — pon
E¢[is4n] — pt across these horizons (without an intercept).

Since the long-range surveys providing these forecasts are released bi-annually, we must
match our v estimates to the monthly frequency of our other data. We match each month’s
observation to the v estimated from the nearest long-range survey month. For example, the
short-term forecast from April 2022 is matched with the v estimated in June 2022. In cases
of a tie (e.g., September 2022), we match to the earlier survey month. Figure E.1 plots the
resulting time series of estimated v on FOMC announcement dates.

Let rz] 41 be the one-period excess return on a j-maturity zero-coupon bond realized at
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Ficure E.1
Estimated v from Blue Chip Long-Range Surveys

In each panel the blue dots plot the estimated v from fitting an OLS regression to demeaned long-
range annual forecasts from Blue Chip surveys. Panel A is for BCEI and Panel B is for BCFF. The
sample period runs from 1988 to 2023 for BCEI and 1993 to 2023 for BCFF.
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t + 1. Under the dividend futures method, we have

> Pt
APB,t = Z Pi’t (en(yn,t—*yn,w) _ 1>
t_

n=1

Z Fot (Et— Z ik — Eot Z Zt+k> Z n]]z::’t_ (Anjt— — Anjts)s (E.5)
n=1 -

J
where A\, ; = Et ZJ LTy +n—jt1 is the per-period term premium on an n-maturity zero-

coupon bond. The first sum in (E.5), denoted APp s, reflects changes in short-rate expec-
tations and can be estimated with survey data. Based on (E.3), we can calculate it as

, , Ey_iprq — Eppi X Anip
APB st = i— — it + (B H_i — ’Yt+ t+1) <1 — Z ’YPtn,t> . (E.6)

We use all available dividend futures prices (both observed and implied by the Gordon growth
model, up to a 30-year maturity) to calculate P, in the summation in the above expression.
Since v is between 0.3 and 0.7 in most periods, v~ ! is effectively zero for terms with matu-
rities beyond 30 years, so this data availability restriction is not material. The second term
in (E.5) reflects changes in term premia and is calculated as the residual:

APB,)\,t = APBJ — APB,s,t- (E7)

Under the Campbell-Shiller present-value identity method, we separate forward rates as
fot = Eiitin—1 + O, and rewrite (15) as

Apft—zp (Et—it4n—1 — Bt liyn) +an YOt — Oner), (E.8)

n=1

where 6, ; = nA\pt — (n — 1)Ap—1, is the forward term premium. The first sum in (E.8)
represents the price changes induced only by changes in short-rate expectations. Using (E.3),
this component, denoted Apy s, is calculated as

Aprst = 14— — g + ppfy (Ei—igr1 — Eiqiggn). (E.9)

1—

The component driven by changes in the forward risk premium is then obtained as a residual:

Apsae = Appe — Apy s (E.10)

F Solving the Pflueger and Rinaldi (2022) Model

In this section, we describe how we solve a version of the Pflueger and Rinaldi (2022) (PR)
model that we use in Section 6 of the main text.
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F.1 Macro Dynamics

With x = 0, inflation is zero, and hence real and nominal rates are the same. This leaves two
equations in their model, equations (14) and (19), with the latter expressed in terms of real
rates:

zp = [Exip1 + pPmio1 — Yry (F.1)
re = p're 4 (L= p )"z + v (F.2)

In these equations, r is the real risk-free rate, = is the output gap, and v is an IID-normal
shock. Now note that we can write the last equation as

re=(1=p (1= p'L) oy + (1= p'L) 'w, (F.3)

where L is a lag operator. Recall that (1 — p'L)™! = 1+ p'L + (p*)2L? + ...
Now guess that

Etxt-i-l = axrt + b(l — piL)il"IZ‘t + C(]. — piL)ith. (F4)

Next we plug (F.3) and (F.4) into (F.1). Using the observation that (1 — p'L) la; = 24 +
p'(1 — p'L) tx;_1 and similarly for vy, we have

fre=4 fre—1

z .
Tty = %xt_l + g(l - pZL)il.Tt_l + 0 vy + ]

p(1—p'L) v, (F.5)
where
0=1+v(1—p)" — (a+Db)f, (F.6)
n = fbp’ — (1 —p" )y e

Taking time-t expectations of (F.5) with ¢ + 1 instead of ¢, and comparing its coefficients to
(F.4), we have

_ﬁ _n _]mc_@bi
a= 7, b_G’ =g (F.8)

This system of equations can be solved numerically for the three unknowns a, b, c. The law
of motion of the output gap, based on (F.5), is

. } c
Tiy1 = axy + b(1 — pZL)_lxt + (1 — pZL)_lut + EVH_L (F.9)

F.2 Asset Prices

As in PR, we solve for asset prices using the Wachter (2005) series method. The SDF in PR
is
M1 = Bexp(—yAci+1 — YASi41). (F.10)
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Given a state-variable vector z;, zero-coupon bond prices with maturity n can be found using

the recursion
B (z¢) = E¢[M41Bn-1(2141)], (F.11)

with By(z;) = 1. Similarly, the price-consumption ratio of consumption strips that mature
in n periods follows

Qn(zt) = Ee[My11Qn—1(211)(Cr1/Cy)], (F.12)

starting with Qo(z;) = 1. The price of consumption strips then is P,(z;) = Qn(z)C}.
(Iterating on this equation would then lead to Qn(z:) = E[(I[7—1 Mi+;)(Crsn/Cr)]).

These equations can be solved by iterating on a grid for the variables in the state vector
and performing numerical integration. The state vector is

Z = (st,xt,.’ﬂt_l,.ft,ljt), (F13)
where s; is the log surplus consumption ratio and

Ty = (1 — piL)il:IIt,
7= (1—p'L) . (F.14)

The bond pricing equation can then be written as
By (st, wt, w1, Tt, ) =B exp(—VEAcir1 — YEAsiyq)

oo
></ p(e) exp[—ve — YA(st)€] Bn—1(St+1, Tt+1, Tt, Tev1, Pit1) de.

o0
(F.15)
where e = ¢i41 — Egcpqpq and
St+1 = (1 — 60)5 + Oost + 0121 + Oxi—1 + A(st)e,
Ti41 = axy + bTy + cy + e,
Tii1 = Ty + Typ1,
Vi1 = p'0+ (p'/c)e, (F.16)

based on the law of motion of the output gap in (F.9) and PR’s specification of the surplus
consumption s; with sensitivity function A(s;). Also,

ACt+1 =g+ Eixiy1 — oz + €. (F17)
The pricing equation for consumption strips is
Qn(St; 71, 211, T, ) =B expl(1 — 7)EiAcir1 — YE Asii]

X / P(e) eXP[(l - ’7)6 - VA(St)e]anl(5t+la Tt41, Tty Tt41, 77t+1) de.
(F.18)
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We can then get the value of the claim to the entire stream of consumption as

500

P(z) = Z Q@n(z¢)Cy. (F.19)
n=1

As PR note, convergence already sets in with less than 300 terms in the summation, so 500
is more than sufficient.

F.3 Asset Price Effects of a Monetary Policy Shock

Consider now a shock v;41 to ry41, starting from steady state, that moves the state vector
from zy = (5,0,0,0,0) to z, = (5 + A(0)Svt1, Sv41,0, ﬁl/t+1, viy1). With leverage ratio 0,

P p
the stock price response to a shock 1441 then is

s (i) o

The response of the annualized 10-year zero coupon log yield is

10 [log Bio(zo) — log Bio(zy)] - (F.21)

The counterfactual price response due only to a change in bond yields, without a change in

the duration-matched equity premium and without a change in expected dividends, can be
obtained by computing dividend futures prices

Fn(zt) =

(F.22)

and then the counterfactual price by keeping futures prices fixed at the pre-shock level:
Ppn(2,) = By (2zy)Fn(2o). (F.23)

Summing Pp = Z?S’l Pp ;, we can then calculate the counterfactual price response as

APg = % (];f((:o”))> . (F.24)

We can do an analogous calculation keeping fixed bond prices and using only the change in
futures prices to calculate the counterfactual price Pr, and based on it, the counterfactual
price response A Pg when bond prices stay fixed.

In the main text, we consider two calibrations of the model. The first is PR’s original
baseline calibration with parameter values g = 0.004725, oy p = 0.0119/4, ~, = 0.5/4,
pi = 08, ¢ =093, v =2,0 = 0.67, g = 09658, 67 = —0.9, 5 = 0.9733. We then
consider an alternative calibration with parameter values 6; = —1.8, v, = 0.3/4, ¢ = 0.86,
0p = 0975, v = 1, p; = 0.75, f = 0.9873. Panels A and C in Figure F.1 show that
both calibrations produce a similar impulse response of the short-term real interest rate in
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response to a monetary policy shock. Panels B and D show that the output gap response
in the alternative calibration is a bit delayed relative to the original calibration. Since long-
horizon responses cannot be estimated with much precision, it would likely be difficult to
statistically discriminate between the long-horizon responses in these two versions.

G Constructing Confidence Intervals for the Explained Share
of the Response

To illustrate how we construct confidence intervals for the explained share of a response,
we use the dividend futures method as an example. First, we run two regressions on the
monetary policy surprise, :

APpy = ag + a1z + 4,
APt == bO + blCCt + M- (Gl)

We estimate the share of the response explained by bond yield movements as the ratio of the
two slope coefficients:
ay
by
Because 7 is a non-linear function of two estimated parameters, we cannot calculate its
standard error directly. We therefore use the delta method to approximate the variance of 7.
Define & as the column vector of demeaned realizations of x; in the data set with t =
1,...,T. Under the usual assumptions for asymptotic normality of the OLS estimator, the
joint distribution of the two slope estimators, allowing for heteroskedasticity, is

P =

(G.2)

VT @1:211) 4 N, 3, (G.3)

where the covariance matrix can be estimated consistently by

7 &' diag(e1m, ...,ernr)® z' diag(n?, ...,n%)ﬁ:

- 1 x' diag(e?, ..., e2)& ' diag(e1m, ..., ernr)T

Then we have R X
\;a\r(?z) = VQ(dlv bl)IZVQ(dh bl): (G5)

where Vg(ai,b1) = (1/b1, —a1/b?) is the gradient of the function g(ai,b1) = a1/b;. We can
then use the implied standard error to construct the confidence intervals.

As the delta method only provides an asymptotic approximation, we also calculate the
finite-sample confidence intervals using a bootstrap method. In each bootstrapped sample, we
resample the triplet (APp ¢, APy, z¢) with replacement to preserve contemporaneous covari-
ance of regression residuals. The 5th and 95th percentiles of the distribution of bootstrapped
ratios determine the 90% confidence intervals.

When an additional control variable, z;, is included in both regressions from (G.1), the
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FiGURrE F.1
Impulse Responses to a One-Standard-Deviation Monetary Policy Shock: Original vs.
Alternative Calibrations

This figure plots impulse responses to a one-standard-deviation monetary policy shock in a version of
the Pflueger and Rinaldi (2022) (PR) model, shown under two different calibrations. Panels A and
B use PR’s baseline parameter values to show the responses of the short-term interest rate and the
output gap. Panels C and D show the same responses for an alternative calibration. This alternative
uses a different set of parameters, chosen specifically to reduce the share of the stock price response
that is explained by yield curve movements.
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procedure is modified. For the delta method, following the logic of the Frisch-Waugh-Lovell
theorem, we replace the raw residuals (e¢,7;) in (G.4) with the residuals (&, 7)) that result
after partialling out the effect of z:

APp; = co + c12¢ + ug,
AP, =do+ dizt + vy,
Ty = €g + €12 + Wy,
up = ajwg + &,
vy = bywy + 7. (G.6)

For the bootstrap method, we resample the quadruplet (APpg+, AP;, x4, 2;) with replacement.
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