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Abstract

Discount rates affect stock prices directly via the discount-rate channel or indirectly via

the cash-flow channel because expected future cash-flow growth varies with the discount

rates. The traditional Macaulay duration captures the effect from the discount-rate

channel. I propose a novel duration measure, the effective equity duration, to capture

the effects from both channels. I estimate it around unexpected policies in the federal

funds rates. I find that the equity yield curve is hump-shaped because expected fu-

ture cash flow growth increases with the discount rates. The effective equity duration

captures information other than monetary policy risk.

JEL classification: E43, E52, E58, G11, G12

Keywords : FOMC announcements, effective equity duration, equity yield curve, monetary

policy risk
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A. Data description

A.1. CME Federal Funds futures data

I perform the following corrections to clean up CME Federal Funds futures data. First,

I remove all future prices that are below 90 (9 cases). Second, for FOMC announcement on

November 6, 2001, 14:20 EST, which cut the federal funds rate from 2.5% to 2%, the first

transaction after the announcement had a price of 99.79, which appears to be an irregular

record. I manually correct this price as 97.79, based on other transactions around the

announcement. Third, there is no CME Federal Funds futures data available during the

week of January 21, 2008, so I remove the FOMC announcement on January 22, 2008. As

CME data are in Central Time, to match CME data with stock price data which are in the

Eastern Time, I adjust the CME transaction time to Eastern Time by adding one hour to

it.

A.2. FOMC announcements

First, I collect the exact FOMC announcement days and times from various sources,

including FOMC website, Bloomberg, Thomson Reuters, Wall Street Journal, Dow Jones

Wire, Associated Press, CNBC, and Datastream. Next, I verify these announcement times in

two steps: (1) I cross check with the times reported in Lucca and Moench (2015) and Ozdagli

and Weber (2019); (2) I further verify these announcement times with the trading activities

of CME Federal Funds futures. Usually CME Federal Funds futures trading becomes quiet

before the scheduled FOMC announcements, so if there is a sudden trade with a significant

price change, we can safely assume that the announcement was made before the transaction

time of CME Federal Funds futures. These lead to several corrections of times reported in
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the literature. For example, based on CME Federal Funds futures transaction times, I correct

5 cases of announcement times reported in Lucca and Moench (2015).1 I also consider the

unscheduled FOMC meetings, which are excluded in Lucca and Moench (2015).

There are 195 FOMC announcements during 1995-2016. I apply several filters to select

the events. First, I exclude several irregular announcements (e.g., FOMC announcements

on 01/04/2001, 09/17/2001, 01/06/2003, 01/22/2008, and 11/30/2011).2 Second, FOMC

announcements must include unexpected monetary policy decisions, e.g., unexpected changes

in the federal funds rate or unexpected inaction. The tick size of CME Federal Funds futures

is 0.25 basis points for the nearest month contract and 0.5 basis points for all other contracts.

Therefore, to minimize microstructure noise, I require FOMC announcements to contain at

least 0.2 basis points of unexpected changes in the federal funds rate. After applying these

filters, there are 47 FOMC announcements remain in the sample. Table A.1 reports the

selected FOMC announcements.

B. Estimate Dechow, Sloan, and Soliman (2004) dura-

tion

I follow Dechow et al. (2004) to measure firm-level stock duration, which is Macaulay

duration. The modified duration (DDSS) for a stock i can be computed as the weighted

1Those FOMC announcements are on 19/12/1995, 06/25/2008, 12/16/2008, 03/16/2010, and

08/10/2010.

2See, e.g., Gürkaynak, Sack, and Swanson (2005) and Bernanke and Kuttner (2005) for the exclusions

of FOMC announcements on 01/04/2001, 09/17/2001, 01/06/2003. FOMC announcement on 01/22/2008 is

excluded because CME Federal Funds futures data are missing. There is an unscheduled FOMC meeting on

11/28/2011, discussing additional swap arrangements but not the federal funds rate. The news about this

meeting is released on 11/30/2011 8:17 AM EST, so I exclude this FOMC announcement.
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average time of future cash flows, as follows:

DDSS
i =

∑∞
j=1 j · CFi,j/(1 + ERi)

j

MEi(1 + ERi)
,

where MEi is the market equity of stock i at time 0, CFi,j is the net cash flow to equity

holders at time j, and ERi is the expected return of stock i. To simplify, Dechow et al. (2004)

assume that we can forecast the stream of cash flows up to horizon J , and the remaining

cash flows beyond J are to be a perpetuity. Thus,

DDSS
i =

∑J
j=1 j · CFi,j/(1 + ERi)

j

MEi(1 + ERi)
+

(
J +

1 + ERi

ERi

)
·
∑∞

j=J+1CFi,j/(1 + ERi)
j

MEi(1 + ERi)
.(B.1)

To estimate duration, we need to forecast cash flows for the immediate J periods. Cash

flows are computed from the accounting identity BEi,j = BEi,j−1 +Ej −CFi,j, where BEi,j

is the book equity at time j, and Ei,j is the earnings during the same period. Earnings can

be computed from book equity and return on equity (ROE). Dechow et al. (2004) assume

that book equity grows at the rate of sales growth (SGR). They further assume that SGR

and ROE follow two separate first-order autoregressive processes.

As Dechow et al. (2004), I estimate two separate first-order autoregressive processes for

SGR and ROE. SGR is defined as the percentage change in net sales (SALE), while ROE

is the ratio of earnings before extraordinary items (IB) over book value of common equity

(CEQ).3 These processes are assumed to converge to a long-run mean of 6% for sales growth

and 12% for return on equity.4 Thus, I estimate the AR(1) coefficients to be 0.21 and 0.56

for SGR and ROE, respectively. SGR and ROE are projected for the next J = 10 years to

forecast cash flows. As Dechow et al. (2004), I use a discount rate ERi of 12% per year for

3I also used total shareholder book equity minus deferred tax and investment tax credit, plus book value

of preferred equity. The results are similar.

4These are the long-run average estimates of GDP growth rate and equity return from Ibbotson Associates

(1999).
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all stocks.

To allow for better estimates, I use the sample period from 1972 to 2016 to estimate the

Dechow et al. (2004) durations. I trim the duration estimates at 1 and 300 years.

C. Equity yield curve and asset pricing models

Prominent asset pricing models based on habit formation (Campbell and Cochrane,

1999), long-run risk (Bansal and Yaron, 2004), or rare disasters (Gabaix, 2012) predict

an upward-sloping or a flat equity yield curve. Emerging evidence of a downward-sloping

yield curve challenges existing theories. To generate a downward-sloping yield curve, we

need to constrain the cash-flow process and the pricing kernel or consider some additional

frictions/risks, and several extensions have been proposed: (1) Using specifically given cor-

relations between dividend shocks and the price of risk. For example, Lettau and Wachter

(2011) assume a zero correlation between dividend shocks and shocks to the price-of-risk,

while Hasler and Marfè (2016) consider the post-disaster recovery to shift dividend risks to

the short run. (2) Using rigidities in financial leverage or labor. Belo, Collin-Dufresne, and

Goldstein (2015) argue that leverage ratios are stationary. Thus, shareholders are forced to

divest (invest) when leverage is low (high), which shifts long-horizon growth risk of earn-

ings to short-horizon dividends. Favilukis and Lin (2016), Marfè (2016, 2017) suggests that

labor rigidity induces income insurance from shareholders to workers in the short run, i.e.,

using dividends to smooth wage. Dividends are more volatile and procyclical. As a result,

dividend (wage) risks shift to the short (long) horizon. (3) Limited information or slow

learning about long-run growth shocks. Croce, Lettau, and Ludvigson (2015) assume that

investors have only limited information about long-run cash-flow risk in the long-run risk

framework, and dividend risk is upward-sloping in the physical measure. Ai, Croce, Dier-

cks, and Li (2018) propose a vintage capital model with slow learning about the long-run

growth shocks, together with heterogeneous exposure to aggregate productivity shocks. (4)
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Gonçalves (2020) suggests equity reinvestment risk to generate the hump-shaped term struc-

ture. Gonçalves (2020) shows that market betas increase with maturities while betas relative

to changes in reinvestment rates decrease. Together with the risk prices implied by ICAPM,

Gonçalves (2020) finds that market risk dominates the reinvestment risk for short-duration

claims (implying an upward-sloping curve) while reinvestment risk dominates the market

risk for long-duration claims (implying a downward-sloping curve).

Meanwhile, some evidence shows that behavioral bias contributes to the downward-

sloping yield curve. For example, Weber (2018) shows that it is related to investor sentiment

and investors are too optimistic about long-duration stocks, leading to overvaluation. Jiang

and Sun (2019) also find high dividend stocks (which are more sensitive to interest rate

changes) are overpriced when interest rate is low.

D. Long-horizon portfolio returns

Table D.1 examines the long-term effect of the effective equity duration, using a holding

period from 3 months to 36 months. To save space, only raw holding returns and alphas

from the Fama-French five-factor model are reported. For easy comparisons, the holding

period returns and alphas are scaled by the number of holding months. First, we see a

similar hump-shaped yield curve when the holding period is short. Second, the highest

return portfolio shifts from Portfolio 4 to Portfolio 2 when the holding period increases from

3 months to 36 months. Third, the long − short return difference remains significant up

to the 30-month holding period. For example, with a 3-month holding period, the return

difference between Portfolio 10 and Portfolio 4 is significantly negative (i.e., the Fama-French

five-factor model αFF5= -1.19% with a t-statistic of -3.16); with a 30-month holding period,

the return difference between Portfolio 10 and Portfolio 2 is still significantly negative (i.e.,

αFF5= -0.86% with a t-statistic of -2.42), but it becomes insignificant with a 36-month

holding period. This demonstrates that the effective equity duration has reasonably long-
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term impacts on stock returns.

E. Robustness checks

In this section, I perform several robustness checks of the main results from the effec-

tive equity durations, reported in Table E.1. I first consider various features of FOMC

announcements that might affect market reactions. Next, I consider longer holding periods

for duration-sorted portfolios, alternative event windows, and alternative VAR specifications.

E.1. Differentiating FOMC announcements

E.1.1. Unscheduled FOMC announcements

Although most FOMC announcements are scheduled in the previous June, some FOMC

meetings are held unexpectedly. Unscheduled FOMC announcements may contain more

surprises to the markets, given the emergency nature of these FOMC meetings. Only one

of the selected FOMC announcements was not scheduled in advance, so the results remain

qualitatively similar. For example, after excluding this unscheduled event, we see a similar

hump-shaped yield curve in Panel A.

E.1.2. Other macro news

FOMC decisions are sometimes announced on the same day as other macro news, which

might contaminate the results. I exclude four FOMC announcements that coincide with

other macro news, like CPI, PPI, and employment. Still, Panel B presents a similar yield

curve.

E.1.3. Changes in the monetary policy path

FOMC announcements that change the monetary policy path between expansion and

contraction might be important for market reactions (Neuhierl and Weber, 2019), which
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could affect the duration estimates. Panel C presents the results after the four FOMC

announcements associated with changes in the monetary policy path are excluded. The

results are qualitatively similar to those reported before.

E.1.4. FOMC announcements during expansions/recessions

It is well known that the bond yield curve is inverted during recessions, so one would

expect that the equity yield curve would also be downward-sloping during recessions. Empir-

ically, Binsbergen, Hueskes, Koijen, and Vrugt (2013) and Bansal, Miller, Song, and Yaron

(2019) find that the yield curve is downward-sloping during recessions. One might wonder

if the previous results are driven by the FOMC announcements during recessions. To test

this, I match the NBER recession months with the FOMC announcements and separate

the FOMC announcements into two subsamples, i.e., FOMC announcements during expan-

sion months and during recession months. Then I repeat the above analyses for these two

subsamples.

Panel D presents the results over expansion times (e.g., 39 announcements), while Panel

E presents the results over NBER recession months (e.g., 8 announcements). Again, we see a

hump-shaped equity yield curve for FOMC announcements made during expansion months

in Panel D and during recessions in Panel E. The downward-sloping pattern becomes stronger

in recessions, shown in Panel E.

E.2. Alternative event windows

In the main case, to include more transactions from CME Federal Funds futures, I specify

a longer event window for CME Federal Funds futures as [s− 60, s+ 5] and a shorter event

window for stock price reactions as [s − 30, s + 10], while the unit is a minute. However,

choosing different event windows might raise concerns of non-synchronous issues. In this

subsection, I further consider the case using the same event window for CME Federal Funds

futures and stocks, [s − 30, s + 10]. Panel F presents the average portfolio returns for 10
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duration-sorted portfolios. We see the average portfolio returns increase from Portfolio 1

(0.84%) to Portfolio 4 (2.22%) and then decrease to Portfolio 10 (-0.30%), forming a hump-

shaped yield curve. The return difference between Portfolio 10 and Portfolio 1 (or Portfolio

4) is significant.

E.3. Alternative VAR specification

The main VAR specification includes the dividend yield, together with other predictive

variables. As Campbell, Polk, and Vuolteenaho (2010) and Engsted, Pedersen, and Tang-

gaard (2012) suggest, this is a proper VAR system. Although the model misspecification

may still present, the estimate of discount-rate news is valid because those state variables

chosen can capture the expected market returns. Nevertheless, one may still concern the

criticisms raised in Chen and Zhao (2009). In this subsection, I consider alternative VAR

specifications, e.g., including more state variables. In addition to the 5 state variables used

in the main case, I include the risk-free rate, which has been shown to predict future market

return innovations (Campbell, Giglio, Polk, and Turley, 2018). Panel G presents the average

portfolio returns of 10 duration-sorted portfolios. Overall, we see a similar hump-shaped

equity yield curve, though it is slightly less smooth than before. We see the average portfolio

returns increase from Portfolio 1 (1.50%) to Portfolio 4 (2.53%) and then decrease to Port-

folio 10 (0.27%). The return difference between Portfolio 10 and Portfolio 1 (or Portfolio 4)

is significant.
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