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ABSTRACT: We develop a methodology to determine which days are “equity premium
events”: events with significantly elevated equity premia relative to the daily equity term
structure. To do so, we use recently available daily S&P 500 option expirations and
forward analogs of the Martin (2017) and Tetlock (2023) ex ante measures of the equity
premium. We use a data-driven approach to identify events that are significantly priced
by equity markets without taking a stance on what those events are. A wide variety of
events are associated with significantly elevated equity premia. In the cross-section of
macroeconomic releases, FOMC, CPI, and nonfarm payrolls have the largest abnormal
equity premia, which increase substantially between June 2022 and June 2023. However,
the elevated equity premia on macroeconomic release days account for a significantly
smaller share of total expected returns compared to previous estimates using realized
excess returns, suggesting a role for unexpectedly good news. To provide intuition
for the variation in equity premia across announcement types and time, we propose an
asset pricing framework that decomposes the equity premium for a given macroeconomic
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release into components due to news variance and the sensitivities of the stock market
and the SDF to the news released.
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A fundamental question in finance is what drives the equity risk premium. Recent work
has highlighted the importance of prescheduled economic releases containing information
about cash flows and discount rates for which investors may demand risk compensation
(Savor and Wilson (2013) and Lucca and Moench (2015)). Most existing evidence is
based on realized returns around these events. However, analysis using realized returns
to measure risk premia of prescheduled events is potentially subject to small-sample
problems given that realized average returns are a noisy estimate of expected returns
(Cieslak, Morse, and Vissing-Jorgensen (2019) and Ernst, Gilbert, and Hrdlicka (2019)).

In this paper, we exploit the rich forward term structure of S&P 500 option prices
observed each trading day along with option-implied models of the equity premium to
estimate the equity premium over daily (or, in some periods, 2-day) forward periods up
to one month in the future. Since end-of-week S&P option expirations became available
in 2009 (Andersen, Fusari, and Todorov (2017)), Cboe added Monday and Wednesday
expirations on the S&P 500 in 2016 and added Tuesday and Thursday expirations in
2022, resulting in an option expiration at the end of each trading day. Because these
options trade for one month prior to expiration, we can estimate expected returns for
each upcoming day (forward period) using adjacent option expirations available on a
given trade date. We estimate a panel of forward daily expected returns for trade dates
from October 2016 through December 2023.

To estimate expected returns, we construct forward analogs of the Martin (2017)
SVIX and Tetlock (2023) Implied Equity Premium (IEP) ex ante measures of the equity
premium implied by option prices (Gandhi, Gormsen, and Lazarus (2022) and Londono
and Samadi (2023)). We develop a new methodology to determine which days have
an abnormally high equity premium relative to surrounding days based on the forward
curve for the equity premium (abnormal premium). Because outliers on the equity term

structure are of particular economic interest in our setting, we use quantile regressions



(QR) with first expiration of the calendar week, term, and term squared variables to fit
the equity term structure each day, as traditional yield curve fitting methods (Nelson
and Siegel (1987) and Svensson (1994)) would fit outliers if they are not removed prior
to estimation (often in ad-hoc ways, see Fama and Bliss (1987) and Giirkaynak, Sack,
and Wright (2007), among others).

We start our analysis by assessing the extent to which there are “equity premium
events”. We decompose the variation of our trade date-forward period panel of expected
returns to assess the relative role of time-series variation versus variation across forward
periods on a given trade date. We find that variation in the equity term structure across
trade dates accounts for most of the variation in the panel. The time series standard
deviation of trade date-level median forward premia is 1.31 basis points (bp) using the
forward SVIX. However, there is also significant variation in forward equity premia
within trade date. The average of within trade date standard deviation is 0.35 bp, with
a significant share of this variation coming from outliers on the equity term structure,
serving as preliminary evidence that there are events with significantly elevated risk
pricing in our sample.

We then let the data speak regarding which forward periods are associated with
significant abnormal premia. While a large literature has examined the drivers of large
realized moves in equity markets (Niederhoffer (1971); Cutler, Poterba, and Summers
(1988); Kapadia and Zekhnini (2019); and Baker, Bloom, Davis, and Sammon (2021)),
our data-driven analysis provides an ex ante counterpart to these papers. The forward
periods identified by our data-driven approach that are associated with abnormally high
U.S. equity risk premia include types of events extensively studied in the literature on re-
alized returns. The 38 most significant events in our sample include 9 U.S. CPI releases,
7 nonfarm payrolls (NFP) releases, 13 Federal Open Markets Committee (FOMC) meet-

ings (Savor and Wilson (2013) and Lucca and Moench (2015), among others), and the



2016 and 2020 U.S. presidential elections (Niederhoffer, Gibbs, and Bullock (1970); Li
and Born (2006); and Kelly, Péstor, and Veronesi (2016); among others). Our approach
also identifies other events less explored in the literature, such as the 2018 and 2022
U.S. Midterm elections, the 2017 French Presidential election and runoff, the January
6, 2021, the Electoral College Count and Georgia Congressional runoff, and the 2019
Trump-Xi G-20 Bilateral meeting. Of the recurring events with significant abnormal
risk pricing, presidential elections containing fiscal news are associated with the largest
average abnormal premia, though elections comprise a small proportion of total expected
returns in our sample as these events occur much less frequently than macroeconomic
release and monetary policy announcement days.

To understand the role of macroeconomic releases more broadly, we extend the analy-
sis to the full cross-section of U.S. economic releases tracked by the Bloomberg Economic
Calendar. We find that FOMC, CPI, and NFP releases are associated with the largest
abnormal macroeconomic release equity premia in our sample—average equity premia of
7.56 bp per forward period using the IEP measure. Yet, the expected returns of FOMC,
CPI, and NFP release days account for a much smaller proportion of total expected
returns compared to previous results examining realized excess stock market returns
(Savor and Wilson (2013) and Lucca and Moench (2015)). Our estimates are poten-
tially consistent with the notion that large excess realized returns associated with these
releases could also partly reflect unexpectedly good news, with the news on FOMC an-
nouncement days potentially stemming from conditional policy promises (Cieslak et al.
(2019) and Haddad, Moreira, and Muir (2023)). We also study the time-series evolution
of abnormal equity premia for macroeconomic releases, and we find that equity premia
for FOMC and CPI releases became particularly elevated during 2022 and 2023.

To understand the drivers of equity premium events and, in particular, the variation

in CPI premia in 2022 and 2023, we derive an asset pricing framework that decomposes



the equity premium for a given economic release into components due to (i) the variance
of the news in the upcoming release, (ii) the beta of the stock market with respect to the
news, and (iii) the beta of the stochastic discount factor (SDF) with respect to the news.
We find a role for both increased risk with respect to release news and time-varying betas
when explaining the elevated CPI release premia during 2022 and 2023.

Because our estimates of forward equity premia can be obtained in real time using
end of day option prices, the empirical framework that we propose in this paper can
be used to examine equity premia for upcoming events on the economic and political
calendar. Given the significant variation in forward premia across release types and
through time, our approach can identify which upcoming events equity markets perceive
to be important on any given day. We provide an example of how to price the upcoming
economic calendar as well as the 2024 presidential election. Forward premia for the
upcoming month of daily forward periods are available at www.pricingthecalendar.com.

While our focus is on equity premia, our work is related to papers examining option
prices around specific types of events, including the implied volatility, volatility slope,
and variance risk premia of international presidential elections and political summits
(Kelly et al. (2016)), the implied volatility of earnings releases (Dubinsky, Johannes,
Kaeck, and Seeger (2019)), and variance risk premia of U.S. FOMC and NFP releases
(Wright (2020)). We also build upon prior work estimating equity premia for FOMC
meetings by imposing specific forms of investor preferences (Liu, Tang, and Zhou (2022))
and work estimating forward equity premia for CPI, GDP, FOMC, and NFP releases
(Londono and Samadi (2023)).

The novelty of our work relative to this literature is as follows. Using the forward
term structure of equity premia, we develop a methodology for estimating the abnormal
equity premium for a given forward period relative to other forward periods observed on

the same calendar date. By examining expected returns across all daily forward periods
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from October 2016 through December 2023, we use a data-driven approach to identify
all events that are significantly priced by equity markets without taking a stance on
what those events are. Furthermore, we quantify the role of equity premium events for
the overall variation in our trade date-forward period panel the share of total expected
returns that CPI, FOMC, and NFP releases account for (Savor and Wilson (2013); Lucca
and Moench (2015)). Finally, to better understand the variation in event premia across
events and time, we introduce a novel asset pricing methodology for decomposing the
equity premium for a given event.

This paper proceeds as follows: Section I describes the data; Section II describes the
estimation of forward daily equity premia, explains our methodology to identify abnor-
mal forward daily equity premia, and decomposes the variance of our trade date-forward
period equity premium panel; Section III presents results for a data-driven analysis that
examines which forward periods are associated with significant abnormal forward pre-
mia; Section IV extends the analysis to the full cross-section of U.S. macroeconomic
releases; Section V develops an asset pricing framework for macroeconomic release pre-
mia; Section VI provides an example of how the empirical framework can be used to

price the economic and political calendar; and Section VII concludes.

I. Data

Our sample consists of prices of daily option expirations over trade dates from October
2016 through December 2023. For this time period, we construct forward periods gen-
erally one or two trading days long based on data availability. Choe added Monday and
Tuesday expirations to Friday expirations in October 2016, then added Tuesday and
Thursday expirations in May 2022 resulting in a full set of Monday-Friday daily expi-
rations. Otherwise known as SPX “Weeklys,” these are cash settled European options

that settle to the market closing price. Daily option expirations trade for one month
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prior to expiration.

Data for option prices and interest rates are obtained from Optionmetrics. We use
out of the money options with product code “SPXW”. We remove options with missing
implied volatility, which occurs when the option midquote is below the intrinsic value or
when the Optionmetrics implied volatility calculation fails to converge. We use option
expirations with at least 10 distinct strike prices and a minimum moneyness range of
95% to 105% (moneyness is defined as K/P;, where K is the option’s strike price and
Py is the close price of the S&P 500 on trading day t). For each trade date, we use a
common moneyness range, which is calculated as the minimum moneyness range across
forward periods.

We remove option expirations with more than 28 calendar days to expiration. We also
remove a small subset of trade dates with negative expected returns over a given forward
period. These initial filters result in 24,527 trade date-forward period observations and
forward premia for 1,319 unique forward periods. Expiration-level descriptive statistics
for the daily option expirations in our sample are reported in Appendix Table A1. These
statistics indicate a large number of strikes, large moneyness range, and suggest that
these options are actively traded, making them conducive to estimating option-implied
measures. After estimating raw and abnormal forward premia, for our main tests, we

further require that options have at least one week to expiration following the prior

1SPX Weeklys end of week expirations are not available on the same days as SPX monthly
expirations with a.m. settlement (last trade day of the third week of the month) until May
2017. Results are qualitatively similar when we add SPX Monthly options to the sample for
which SPX Weeklys are unavailable. SPX Tuesday and Thursday expirations initially traded
for two weeks prior to expiration following their introduction until October 2022.



literature (Beber and Brandt (2006) and Kelly et al. (2016)).2 This filter results in
19,574 trade date-forward period observations covering 1,317 unique expirations.

Table 1 summarizes option expiration dates by year and expiration day of the week.
Panel A reports the number of unique option expiration dates, e, while Panel B reports
the number of trade date-expiration, (t,e), observations. From October 2016 through
2021, nearly all option expiration dates fall on Mondays, Wednesdays, and Fridays.
The limited number of Tuesday and Thursday expirations during this period are the
result of exchange holidays for which the Cboe shifts the option expiration date to an
adjacent trading day. From June 2022, there are option expirations on every trading
day. Accordingly, the bottom rows of Table 1 show that expirations are approximately

equally distributed across Mondays through Fridays in 2023.
[Insert Table 1 here]

We also collect all 124 U.S. macroeconomic variables for which releases are tracked
in the Bloomberg Economic Calendar. Because a given release may contain information
about several macroeconomic variables, we group variables released together, and we
examine equity premia at the release level. For example, information about the Unem-
ployment Rate is contained in the same release as NFP, so any abnormal equity premium
on the release date is the combined compensation for both variables’ releases. Our pro-
cedure to group 124 macroeconomic variables into 50 releases is detailed in Appendix

A.

For reference, we also examine realized excess stock returns over an extended sample

2During the onset of Covid-19 in the U.S., options with less than one week to expiration
became significantly more expensive in the absence of key prescheduled economic releases.
Furthermore, there have been accounts that retail trading activity is concentrated in options
within 24 hours to expiration (see Bloomberg’s article “Retail Traders are Driving Up 40% of
Zero-Day Options Boom”). We present statistics on retail trading activity using the proxy of
Bryzgalova, Pavlova, and Sikorskaya (2023) in Appendix Table A2. Results are qualitatively
similar when including options with less than one week to expiration.


https://www.bloomberg.com/news/articles/2023-08-24/retail-traders-are-driving-up-to-40-of-zero-day-options-boom
https://www.bloomberg.com/news/articles/2023-08-24/retail-traders-are-driving-up-to-40-of-zero-day-options-boom

period from October 1996 through December 2023. Excess realized stock returns are

from Ken French’s data library.

II. Abnormal Forward Equity Premia

In this section, we first discuss approaches to calculate raw forward equity premia using
S&P 500 options and introduce a methodology to estimate abnormal equity premia
with respect to the daily forward term structure, and we use a variance decomposition

approach for both forward equity premia and abnormal equity premia.

II.A. Forward Equity Premia

We construct a panel of trade date-forward period-level expected returns using two
approaches. The first approach uses a forward analog of the Martin (2017) SVIX. The
SVIX provides a lower bound on expected returns under a relative negative correlation
condition (NCC). The second approach uses a forward analog of the Tetlock (2023)
implied equity premium (IEP), which provides a point estimate of expected returns
subject to the main assumptions that markets for the S&P 500 and its options are
frictionless and complete.

In the first approach, for each trade date ¢, the forward rate of expected returns
(Ftsj‘{; Ij( ) over forward period T}, is calculated using SVIX estimates obtained from

option prices of adjacent daily option expirations (S 7, and S;1,,,.):

t,Tn:m (1 + STn>

2 Fz7Tn o0
Sir / pr (K) dE + / eor (K)dK | |
0

(1)

tn = _2
B Fir,

where P is the price of the S&P 500 index on trade date ¢, Fy 7, is the forward price
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on trade date ¢ for horizon T),, and p; 1, (K) (¢, (K)) are the midquote prices of out-
of-the-money put (call) options with strike price K and expiration date T),, resulting in
one observation per trade date-forward period. We numerically integrate across option
strike prices using the approach of Martin (2017), among others. In the case of an
unconstrained investor with log utility over terminal wealth who is fully invested in
the stock market, the SVIX reflects expected future excess returns exactly. Without
log utility, the forward SVIX provides a lower bound on expected future excess returns
under a relative NCC: covi(My 1, .., RiTnis ReT0sn) < covi(Myr, Rem,, R, ), for all
stochastic discount factors M;, where R; 7, is the return on the market portfolio from
time t to time T),.3

In our second approach, for each trade date ¢t and forward period Tj,.,,,, forward ex-
pected excess returns (th, %P m) over forward period T),.,, are approximated using implied
equity premium (IEP) estimates obtained from option prices of adjacent daily option

expirations, (Ey(Rz,,, ) and Ei(Rr,)):

FIEP (1+ E(Rr,,,.) B

7T’ﬂim ~ B
t (1+ E(Rr))
4 (2)
Ey(Rr,) = Rytq > wieB; (R,
k=1

where wy,; are estimates of growth optimal (GO) portfolio weights on trade date ¢
obtained using regressions of the variance premium on higher order risk neutral moments
and Ef(R:kF:l) are risk neutral expected excess market returns raised to the k+1 power.
The SVIX (Fts%l If ) is nested in the IEP framework, setting w; = 1 and wy = 0 for
k>=2,

E((Rr,) = Ry, 1, Ef (RT,). (3)

3We elaborate on the relative NCC underlying the forward SVIX in Appendix B.
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Risk neutral moments of expected excess returns are estimated using the following

expression (Bakshi and Madan (2000) and Carr and Madan (2001)):

-1 * pk+1\ _
Rf7t7TnEt (RTT,, ) -
i [ e ' 00 , (4)
= / (K = By, Y 2piir, (K)AK + / (K = By, Y 2o, (K)E |
P/ 1Jo Fir,

For comparability with Tetlock (2023)’s estimates of expected returns, we use a
similar approach to estimate GO portfolio weights. The details of our estimation can be
found in Appendix D. While the IEP requires additional estimates of physical variance,
higher order option-implied moments, and GO portfolio weights relative to the SVIX,
the IEP provides a point estimate of the equity premium rather than a lower bound and
requires weaker assumptions.

Our approximations of forward expected returns can differ from investors’ expected
forward return on the market portfolio if investors perceive there to be autocorrelation in
daily market returns between horizons 7}, and 7}, 1,,. We elaborate on this approximation
in Appendix C, where we provide empirical evidence that the approximation error is
likely very small in practice. Results are qualitatively similar when we construct a
forward expected log return analog using the Gao and Martin (2021) LVIX as in Gandhi
et al. (2022) and Londono and Samadi (2023).

Panel A of Table 2 reports summary statistics of forward risk premium per day
under the SVIX and IEP measures. The average forward risk premium is 1.48 bp
per day under the SVIX measure with a standard deviation of 1.47. The mean and
standard deviations are higher under the IEP measure at 4.16 and 4.11, respectively.
A larger average forward risk premium under the IEP measure is consistent with the
SVIX representing a lower bound of equity risk premia and the IEP representing a point

estimate. There is significant variation in forward expected returns across the trade
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date-forward period-level observations in our sample, with IEP forward premia ranging
from 1.12 bp for the 5th percentile to 10.14 bp for the 95th percentile. In subsequent
tests for estimating abnormal equity premia for events we adjust for the number of

trading days per forward interval.
[Insert Table 2 here]

Figure 1 reports the distribution of forward premia (blue points) and the median
forward premia (orange series) each trade day. There is significant variation in the level
of the daily forward equity term structure, as evidenced by the variation in the daily
median, with median forward premia increasing notably during the onset of the Covid-19
pandemic. There is also significant variation in forward premia across forward periods
within each trade date, as evidenced by the dispersion of blue points around the daily
median. While some of this dispersion is due to the slope and curvature of the forward
term structure, we will show that there are also many events with abnormally high
forward equity premia relative to the equity premium term structure on the particular
trading day. We develop the methodology in Section II.B and decompose the variance

of our trade date-forward period panel in Section II.C.

[Insert Figure 1 here]

II.B. Abnormal Forward Equity Premia

We define the abnormal forward equity premium as the deviation from the fitted forward
term structure. On each trade date ¢, we observe a term structure of forward expected
daily returns across forward periods indexed by e = 1,2,..., F up to one month in
the future, where F; . denotes the expected return per trade day over forward period e.

From this term-structure of forward expected returns, we estimate a quantile regression

13



(QR) on each trade date ¢:

QFt,e'-Tt,e (7-) = xt,eﬁtﬂ', (5)

where QF, |z, . (T) is the T’th quantile of forward expected returns on date ¢ and x is
a vector containing the conditioning variables. The QR slope 3; ; is chosen to minimize

the quantile weighted absolute value of errors across E forward periods:

E
Bt,’r = arg minz (T TR sy Fre = TteBrrl + (L=T) Ik <a, 8| Fre — It,eﬁt,TD ;

Bi, T €RF e=1
(6)
where /() denotes the indicator function.
The abnormal forward expected returns (A¢.) on trade date ¢ for forward period e

are then defined as the residual from the QR estimation:

At,e = Ft,e - QFt7e|xt7e (T) ) (7)

where Q Ficl@s.e (T) is the predicted quantile value of the forward expected return con-
ditional on .

In our baseline estimation, we implement a QR on each trade date using the median
quantile (7 = 0.5) and condition on the vector z;, = (at,[e:fow,Tm,Tt?e), where a
is a constant, I.—r,, is an indicator variable equal to one if the option expiration e is
the first expiration of the calendar week and equal to zero otherwise, T} . is the time to
expiration of the further dated option expiration for forward period e, and Tth is the
time to expiration squared. The first expiration of the week indicator variable accounts
for the first forward period of the week also spanning weekends, the time to expiration
variable absorbs variation that may come from a slope in the term structure of forward
expected returns (Gormsen (2021)), and the time to expiration squared variable also

absorbs curvature in the term structure.
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Appendix Table A5 reports goodness of fit statistics for alternative QR specifications
estimated on each trade date. We use the pseudo-R? as the goodness of fit measure,
which is estimated as 1 minus the ratio between the sum of absolute deviations in the fully
parameterized models and the sum of absolute deviations in the null (non-conditional)
quantile model. In our baseline specification, the average pseudo-R? across all trade
dates is 48 percent, indicating that about half of the variation in the term-structure
of forward premia is attributable to the conditioning variables in our approach for the
average trade date. The conditioning variables are particularly important for fitting
the forward term structure during the onset of the Covid-19 pandemic in the U.S.,
when the forward equity term structure exhibited steep negative slopes and pronounced
curvature.?

The QR estimation approach differs from traditional yield curve fitting methods
(Nelson and Siegel (1987); and Svensson (1994)) in that these traditional methods would
fit outliers if they are not removed prior to estimation. Outliers are often removed in
ad-hoc ways, see Fama and Bliss (1987); and Giirkaynak et al. (2007).

Figure 2 illustrates the data and our approach on two example trade dates using the
forward SVIX. In all panels, weekend days are excluded when constructing the timeline
on the x-axis. The first forward periods of the week are marked with white circles.
The left and right panels in the top row of the figure show the cumulative equity risk
premium through each expiration date observed on October 19, 2020, and January 18,
2023, respectively. The panels in the middle row show the raw forward equity risk
premium per calendar day over each forward period. According to these middle-row

panels, forward equity risk premia are approximately 2 bp per day on October 19,

4The QR approach is robust when estimated using the median quantile so long as no more
than half of the forward periods on a given trade date are abnormally priced. However, one
can allow for a greater fraction of forward periods to have abnormal equity risk premium by
estimating the QR at a lower percentile, e.g., with T < 0.3. Results are qualitatively similar
using this alternative approach.
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2020 (middle-left panel) and approximately 1 bp per day on January 18, 2023 (middle-
right panel). However, forward risk premia are significantly larger over certain forward
periods (marked with vertical lines); in particular, the forward period spanning the
2020 presidential election in the left panel and those spanning the FOMC, NFP, and
CPI releases in the right panel. The bottom row of Figure 2 reports abnormal forward
expected returns per day over each forward period. Most forward periods have an
abnormal equity risk premium close to zero, while the abnormal equity risk premium
each forward period is measured as the deviation from the fitted forward term structure.
The QR specification identifies forward periods that are outliers, and these outliers reflect
significantly priced events in our empirical setting. We use forward premia per trade day
to fit the forward term structure to account for forward periods of unequal length on a
given day. In particular, during the period from October 2016 to May 2022 where only
Monday, Wednesday and Friday expirations are available, the forward periods ending
on Wednesdays and Fridays are two trading days long while those ending on Mondays
are one trading day long. Following Section II, we re-scale abnormal forward premia per
day by the length of the forward period (red series in bottom-left panel), capturing the

full abnormal equity premium for any event that takes place during the interval.’
[Insert Figure 2 here]

Panel B of Table 2 reports summary statistics of abnormal risk premium estimated
using the baseline QR specification. As in Panel A of the same table, we report risk
premium estimates under both the SVIX and IEP models of expected returns. Median
abnormal risk premia are, by design, zero across measures of equity premia. However,

mean abnormal risk premia are positive, reflecting that some forward periods consistently

Lucca and Moench (2015) find that most of the excess returns earned leading up to FOMC
releases are earned after the previous days’ market close. Similarly, in our subsample of daily
option expirations, we do not find statistically significant abnormal forward premia for days
preceding FOMC releases.
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exhibit positive abnormal risk pricing across trade dates.

Panel C of Table 2 presents summary statistics of abnormal risk premium estimated
using alternative QR specifications for the forward SVIX. Irrespective of the specifi-
cation, median abnormal forward premia are consistently zero, while mean abnormal
premia are positive. Moving down the rows, we see that the standard deviation of the
abnormal risk premium falls as we include additional conditioning variables in the QR
model. Comparing the last two rows, we see that the abnormal risk premium display
similar distributional statistics whether estimating the QR model at the 50th or 30th
percentile.

Panel A of Figure 3 shows the full time series of average abnormal forward risk premia
for each forward period in our sample, averaged across available trade dates. While most
forward periods have near-zero abnormal forward premia, many events appear in the
data, with the frequency of these events significantly increasing since 2022. We identify
several forward periods with negative abnormal premia in our sample, some of which
correspond to periods spanning exchange holidays with lower risk pricing and some
correspond to periods during the onset of the Covid-19 pandemic, where the negative

abnormal forward premia could be due to data quality.
[Insert Figure 3 here]

To better understand the sources of variation in our trade date-forward period-level
panel of expected returns, in Section II.C, we decompose the variation in our panel of

forward premia.

I1.C. Variance Decomposition of Forward Equity Premia

We explore the sources of variation in the trade date-forward period panel of expected

returns. Table 3 reports results for a variance decomposition. We report the standard
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deviation of the time series of trade date-level median forward premia over our sample
period and the time series average of trade date-level standard deviations of forward
premia. The latter measures the typical amount of dispersion of forward premia on
a given trade day. Variation in median forward premia accounts for the majority of
the variation in our panel using both the SVIX model of expected returns (standard
deviation of 1.31 bp) and the IEP (standard deviation of 3.67 bp). However, there is
also significant variation within trade date, with the average of daily standard deviations
being 0.35 bp for the SVIX and 0.99 bp for the IEP.

Some of the within trade date variation is due to the slope and curvature of the
forward equity term structure each day. Consequently, we also report results for abnor-
mal forward premia, which measures the deviation from a fitted forward term structure
each day using QR. The time series average of daily standard deviations of abnormal
forward premia is 0.25 bp for the SVIX and 0.69 bp for the IEP. By design, this variation
captures events in the forward equity term structure, or forward periods with significant
abnormal premia. In Section III, we employ a data-driven approach to identify forward

periods with statistically significant abnormal premia.

[Insert Table 3 here]

III. Which Forward Periods are Significantly Priced?

We employ a data-driven approach to identify forward periods with significant abnormal
premia.> While a large literature has examined the drivers of large realized moves in
equity markets ((Niederhoffer (1971); Cutler et al. (1988); Kapadia and Zekhnini (2019);

Baker et al. (2021); among others), we provide an ex ante analog to these papers,

6Data-driven approaches have been employed in cross-sectional asset pricing, where re-
searchers look for variables that explain stock returns (Chordia, Goyal, and Saretto (2020))
and in corporate finance, where researchers search for outcome variables that are impacted by
a given right-hand side variable (Heath, Ringgenberg, Samadi, and Werner (2023)).
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identifying forward periods which require significant abnormal risk compensation. To
do so, we first average abnormal premia for each forward period e across available trade
dates. With this time series of average abnormal forward premia, AEVI X we estimate
a series of separate regressions with an indicator variable that is equal to one for one
forward period, and equal to zero for all other forward periods in the time series, I.. In
each regression, we vary the forward period for which the indicator variable is equal to
one:

ASVIX s H, = o+ BI, + e, (8)

where H, is the length of the forward period in trade days.”

Since the regressions are estimated using average abnormal forward premia, this
empirical approach identifies forward periods with consistently significant abnormal risk
pricing across available trade days relative to the rest of the sample. Results are reported
in Table 4. Statistically significant forward periods are sorted in descending order of
economic significance measured by 5’ in column (4), which represents the difference
between the abnormal forward premia of a given forward period and other forward
periods. For statistically significant forward periods which do not span CPI, FOMC,
and NFP releases, we search the online archives of the Wall Street Journal for scheduled

events.
[Insert Table 4 here]

We also report the average total forward premium over each forward period for both
the forward SVIX and TEP measures. These are larger than B which is the estimated
abnormal component of the total forward premium for the forward period.

Forward periods associated with statistically significant abnormal risk pricing span

a wide variety of events, including those extensively studied in the literature, such as

"Results are qualitatively similar when we estimate these regressions using the abnormal
forward TEP.
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CPI releases, NFP releases, FOMC policy rate announcements, and U.S. presidential
elections.

Abnormal forward premia over these forward periods are a significant proportion
of corresponding raw forward premia. The forward period with the largest regression
estimate in magnitude spans the 2020 presidential election, with an estimate of 7.90
bp, relative to the corresponding SVIX forward premia of 13.43 bp and IEP premium
of 36.48 bp. The estimate for the forward period spanning the January 12, 2023, CPI
release is proportionally the largest, with a regression estimate of 4.98 bp relative to the
corresponding SVIX forward premia of 6.60 bp.

Forward periods spanning 9 CPI releases, all during the 2022-2023 inflationary period
and monetary tightening cycle, are significantly priced in our sample. The CPI release
with the largest abnormal and raw risk pricing in our sample is the January 12, 2023,
release.

7 NFP releases taking place during 2020 and 2023 are abnormally priced in our
sample. The release taking place in April 2020 had the largest abnormal and raw risk
premium (regression estimate of 2.93 bp, SVIX premium of 20.68 bp, and IEP premium
of 59.41 bp).

13 FOMC meetings are associated with statistically significant abnormal forward
premia, making FOMC meetings the most frequently priced event type in our sample.
The March 2023 FOMC meeting exhibits the largest abnormal premium (regression
estimate of 3.23 bp, SVIX premium of 4.64 bp, and IEP premium of 12.40), while the
March 2022 meeting exhibits the largest premium (SVIX premium of 8.01 bp and IEP
premium of 22.35 bp).

Of the recurring events with statistically significant abnormal risk pricing, presiden-
tial elections containing fiscal news are associated with the largest average abnormal

premia in our sample, with risk pricing multiple times larger than the average forward
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premium in our sample. In particular, the forward period spanning the 2016 presiden-
tial election has a regression estimate of 3.34 bp, SVIX premium of 4.95 bp, and IEP
premium of 14.32 bp. However, presidential election still comprise a small portion of the
total expected returns in our sample, as these events occur much less frequently than
macroeconomic release and monetary policy announcement days.

Our data-driven approach also detects several less studied events in the literature as
having abnormal U.S. equity risk pricing. These events include U.S. Midterm elections
(1.34 bp regression estimate, 4.52 bp SVIX premium, and 13.41 bp IEP premium for the
2018 Midterms), the January 6, 2021, Electoral College Count and Georgia Congressional
runoff (2.49 bp regression estimate, 6.39 bp SVIX premium, and 17.68 bp IEP premium),
the July 2019 Trump-Xi G-20 Bilateral (regression estimate of 1.52 bp, SVIX premium
of 2.65 bp, and IEP premium of 7.87 bp), and the 2017 French presidential election first
round and subsequent runoff (1.61 bp regression estimate, 2.31 bp SVIX premium, and
6.77 bp IEP premium).

Two additional forward periods ending on April 1, 2020, and April 8, 2020, during
the onset of the Covid-19 pandemic in the U.S. are also associated with statistically
significant abnormal risk premia. These dates, however, do not seem to be explained by
events that could have been anticipated by markets sufficiently in advance.

While market participants may not want to miss potentially important events we
also account for multiple testing concerns (Harvey, Liu, and Zhu (2016); and Heath et
al. (2023)) in light of our data-driven approach, by reporting multiple testing adjusted
p-values in Appendix Table A6. We control both the Family-wise Error Rate (FWER),
defined as the probability of making one or more false rejections given all tests considered,
and the False Discovery Rate (FDR), which controls for the expected value of the ratio
of false rejections to total rejections across all tests considered. We use the Holm (1979)

correction for the FWER and the Benjamini and Hochberg (1995) correction for the
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FDR.® Since the number of tests under consideration in our data is large (> 1000), the
FWER is relatively conservative as it controls the probability of even one false positive.
We find that the 17 (21) forward horizons with the largest regression estimates in our
sample are statistically significant after controlling the FWER, (FDR).

Panel B of Figure 3 reports average abnormal forward premia for different event
types using the SVIX across all forward periods. Forward periods spanning CPI (red
dots), FOMC (green dots), NFP (yellow dots), and U.S. Elections (purple dots) are
marked separately. This figure indicates that CPI, FOMC, and NFP releases do not
comprise all releases with significant abnormal forward premia. Furthermore, not all
CPI, FOMC, and NFP are significantly abnormally priced, with substantial variation in
macroeconomic release premia across release dates. We examine the full cross-section
of macroeconomic releases in Section IV and introduce a conceptual framework further

exploring the determinants of risk premia across macroeconomic release dates in Section

V.

IV. Realized Excess Returns and Equity Premia on

U.S. Macroeconomic Release Dates

We examine realized excess returns and option-implied equity premia for the full cross-
section of U.S. macroeconomic variables tracked by the Bloomberg Economic Calendar.
Since several variables are released at the same time as part of a given release, we
group the 124 U.S. variables tracked in the Bloomberg Economic Calendar into the
50 underlying releases and perform our analysis at the release level. Our grouping
methodology is detailed in Appendix A.

We first summarize prior research by reexamining daily realized excess returns asso-

8Since the indicator variables across regressions are uncorrelated, bootstrap-based methods
(Romano and Wolf (2005) and Romano and Wolf (2016)) do not improve power.
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ciated with U.S. macroeconomic releases over an extended sample period from October
1996 to December 2023 (with the sample period determined by the availability of the
Bloomberg Economic Calendar). We estimate the following regression using the ex-

tended time series of daily excess returns:

ekt — o M () + SIEETO 4 g, 9)

where Tgnkt — r{ is the excess return of the market on date ¢, I,,; for m = 1,..., M are

separate indicator variables for all 50 macroeconomic releases in our sample, and Iflecmm
is an additional indicator variable for Presidential and Midterm Elections.

Regression estimates for all 50 macroeconomic release indicators are reported in
Figure 4. Statistically significant releases are labelled by name, while statistically in-
significant releases are labelled by number indexed in Appendix Table A3. Panel A
reports the additional excess returns per release, 7,,, and Panel B reports additional

excess returns per year (7, times the number of releases per year for release m).
[Insert Figure 4 here]

Consistent with the previous literature, FOMC releases are associated with the
largest excess returns per day over the extended sample (additional excess return of
28 bp per release). The ISM Manufacturing PMI (21 bp per release), NFP (16 bp per
release), and Pending Home Sales (20 bp per release) are also associated with statisti-
cally significant additional excess returns over the extended sample. Additional excess
returns for CPI and PPI releases are statistically insignificant during this sample pe-
riod. Market returns have been shown to be negative in response to inflation surprises
(Schwert (1981)) and were particularly large in magnitude during the 2022-2023 infla-
tionary period (Gil de Rubio Cruz, Osambela, Palazzo, Palomino, and Suarez (2023)).

If the substantial excess returns earned on these release days reflect risk compen-
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sations, then equity premia should also be higher on days with these types of releases.
We examine abnormal expected returns associated with these releases using our option-
implied measures of equity premia. After averaging abnormal equity premia for each
forward period across available trade dates, we estimate a similar regression to that
in Equation (9), but instead using the time series of average abnormal forward equity

premia over each forward period as the dependent variable instead of excess returns:

AEP X H, = a4+ S (il e) + 610" 1 e, (10)

where AET is the average abnormal forward premia for either the SVIX or IEP measure
of expected returns for forward period e, H. is the length of the forward period in
trade days (one day or two days), and, as before, I, ; for m = 1,..., M correspond to
separate indicator variables for all 50 macroeconomic releases in our sample and 7¢ection

is an additional indicator variable for Presidential and Midterm Elections. Results are

presented in Figure 5 and tabular results are also presented in Appendix Table A7.
[Insert Figure 5 here]

Figure 5 reports regression estimates for all 50 macroeconomic release indicators for
the regression using abnormal equity premia as the dependent variable. Statistically
significant releases are labeled by name while statistically insignificant releases are la-
beled by number indexed in Appendix Table A3. FOMC, CPI, and NFP releases are
statistically significant in our sample, indicating that these releases have elevated equity
premia relative to the daily equity term structure. The regression coefficient for FOMC
releases is 0.62 bp using the forward SVIX and highly statistically significant (¢-statistic
of 10.14), in contrast to out of sample examinations using realized returns (Cieslak et
al. (2019)) which raise small sample issues. The corresponding regression coefficients

for NFP and CPI releases are 0.29 bp and 0.46 bp (¢-statistics of 3.90 and 6.93), re-
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spectively. The regression estimate for the ADP Employment Change release is also
marginally statistically significant as are a few releases with negative abnormal equity
premia. Multiplying the estimated coefficients with the number of announcements per
year (Panel B), the abnormal equity premium per year associated with a given release
is relatively modest, even for FOMC and CPI announcements, with total annual effects
around 5-6 bp using SVIX and 14-15 bp using IEP. The abnormal equity premia for
both FOMC, NFP are significnatly smaller compared to our estimates of realized excess
returns for these events over the longer sample period.

Table 5 further elaborates on the quantitative magnitudes of the risk pricing for
FOMC, CPI, and NFP releases in our sample. Prior research has found that a small
number of economic release days have accounted for a large proportion of the total
realized excess return (Savor and Wilson (2013); and Lucca and Moench (2015), Ai and
Bansal (2018)). We examine what proportion of total forward equity premia is due to
forward periods spanning CPI, FOMC, and NFP releases. We average forward equity
premia across available trade dates separately for each forward period. We then calculate
the proportion of total equity premia in our sample that forward periods spanning CPI,
FOMC, and NFP releases account for. We also show the average total forward equity
premium per period for each release type and for all release types pooled together. These

results are presented in Panel A for the SVIX and Panel B for the IEP of Table 5.
[Insert Table 5 here]

The average forward SVIX and IEP premia for CPI, FOMC, and NFP releases in our
sample are 2.68 and 7.56 bp per day relative to the corresponding full sample averages
of 2.04 and 5.74 bp, respectively. Of these releases, FOMC releases are associated with

the largest average forward premia (8.16 basis points per forward period, 65 bp per year

for the IEP).
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We find that for the SVIX and IEP models for forward equity premia, expected
returns for forward periods spanning CPI, FOMC, and NFP releases comprise 23% of
total expected daily returns across all forward periods in our sample. These proportions
are larger than the 17% of all forward periods which span these releases. However,
both the average magnitude of expected returns for these releases and the share of total
expected returns in our sample accounted for by these releases are quantitatively far
from fully explaining previous results using realized returns (Savor and Wilson (2013)
and Lucca and Moench (2015), and the results reported in Figure 4.°

Our estimates in this section are consistent with the notion that large excess realized
returns for some release types aren’t fully explained by risk pricing, but could also reflect
unexpectedly good news, potentially stemming from conditional policy promises in the
case of FOMC announcements (Cieslak et al. (2019) and Haddad et al. (2023)). In an
international panel, Baker et al. (2021) find that policy news is associated with a greater
share of upward realized price jumps than downward jumps in the countries that they

study.

V. Understanding Macroeconomic Release Premia

In this section, we propose an asset-pricing framework to understand the drivers of
abnormal expected returns on macroeconomic release days. We apply this framework to
gain intuition on the CPI-release risk premia and, in particular, on the period of elevated

CPI risk premia between June 2022 and June 2023.

9Results are qualitatively similar for the sub sample following the introduction of option
expirations for every trading day. Our results are also robust to adding neighboring forward
periods which precede and follow releases and to measuring premia on the day prior to releases
using the most short-dated option expirations available.
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V.A. Conceptual framework

We start from the basic asset-pricing equation with a representative investor, Ey (Ri11 Mi+1) =
1, where R4 is the realized stock market return on day ¢+ 1 and M;4 is the stochastic
discount factor (SDF). The expected stock market excess return py = Ep (Rpy1) — Rgl

can then be expressed as:
it = —RE [ Covy (Riy1 Misa) (11)

where R, is the (gross) risk-free rate on day ¢ + 1.
Consider a macroeconomic data release day m where news 7.1 is released. The

realized return on the release day can be expressed as follows:
F
R%y — Rty = i + B + el (12)

where pf"" is the macroeconomic release day equity premium, ﬁﬁ is the sensitivity of the
market return to the news released, and eﬁl is the residual return; i.e., the portion of
the return that is uncorrelated with the macroeconomic news.

From equations (11) and (12), the equity premium for the macroeconomic data re-

lease day m is:

it = —Rf\, Covy (RYLy, Myyr)
= —Rl\ 1 Cov (" + Bffmsr + €1y, Myta)

= —R{1B{'Covy (41, Mys1) — Rfy Couvy (Gﬁrp Mt+1) :

Assuming the residual return eﬁl on a release day has the same covariance with the
SDF as returns on surrounding non-release days, i.e., C'ovy (eﬁl, Mt+1) = Covy (Ryy1, My41),

and noting that u; = —Rﬂlc’ovt (R¢t+1, My+1), then, the abnormal equity premium on

27



a macroeconomic release day is:

it — pe = —R{ 1 B Covy (g1, Mis) - (13)

_ Cove(ne+1,Mi41)

Defining the sensitivity of the SDF to the release news as BLM = Va0 We

have the following result for abnormal release day risk premia:

Result 1 (Abnormal release day equity premia) Assuming arbitrage-free markets
(equation (11)) and a linear sensitivity of returns to announcement news (equation (12)),
then the abnormal expected return on a macroeconomic data release day m is the product

of four terms:

it — = —Rﬁlﬁfﬁyaf(mﬂ), (14)

where RfH ~ 1 is the risk-free rate on day t + 1, @R 15 the return sensitivity to the
macroeconomic news released, 6{” is the stochastic discount factor sensitivity to the

macroeconomic news released, and af (Me4+1) is the conditional variance of released news.

Result 1 implies that the drivers of abnormal risk premia can be grouped into the

following two key determining factors:

1. the quantity of news released on the day: o2(n;+1)

2. the sensitivities to news released on the day: — ﬁﬁg\/f .

Thus, variation in macroeconomic release risk premia, whether it is the variation over
time for a given macroeconomic release type or variation across different macroeconomic
release types within a given period of time, must fundamentally be due to variation in
the amount of news released or to a change in the sensitivity of returns (or the SDF) for

a given unit of released news.
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V.B. Application to CPI Releases

We apply our conceptual framework to shed light on the CPI release abnormal equity
premium during our sample period. The top panel of Figure 6 reports the time series
of the abnormal equity premia for all CPI releases, with the shaded area highlighting
the period of highly elevated CPI release premia between June 2022 and June 2023.
Abnormal CPI release premia reached a peak of 4.98 bp midway through this period for
the January 12, 2023, CPI release.

To understand this variation in CPI release premia, we first consider the role of the
quantity of CPI news released on CPI days. The estimated time series of atQ (Me41) 18
plotted on the left-hand-side of Figure 6 Panel B, where we estimate the conditional
variance of CPI release day news using a GARCH(1,4) model on the release surprises. '’
The GARCH model specification is selected using the BIC for the optimal number of
lags. Interestingly, the conditional variance of CPI release news peaks in the Summer of
2021, before the period of elevated abnormal release premia that begins in the Summer
of 2022. The rise in CPI-release news variance in the Summer of 2021 reflects a period
where the largest CPI release surprises occurred. The two largest CPI release shocks
occur at the May 12, 2021, and July 13, 2021, releases, with month on month CPI being

1 Given

60 bp and 40 bp above forecaster consensus at these releases, respectively.
that the elevated CPI risk premia in the June 2022 to June 2023 period do not line up
well with the time-series of CPI-release news variance, there is also a role for elevated
—BtRBtM during the June 2022 to June 2023 period. To show this, on the right-hand-side

of Figure 6 Panel B, we rearrange equation (14) and compute the implied product of

10Release surprises are defined as the difference between the actual data release and the
median Bloomberg forecast for CPI. We use month-on-month CPI releases and compute a
surprise for both headline and core releases, taking an equal-weighted average of the two.

HTo get a sense of the timeline of CPI surprises and monetary policy reactions, headline
year-on-year CPI in the U.S. first passed 3 percent at the April 2021 CPI release and reached
its peak of 8.9 percent at the June 2022 CPI release. The Federal Reserve began its tightening
cycle at the March 2022 meeting.
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betas from the observed abnormal risk premia and the estimated news variance.

While the SDF M, and thus ng , is not observable, we do observe the stock mar-
ket responses to CPI release surprises and, therefore, we can compute Bﬁ empirically.
Specifically, for a given CPI release, we compute the return of near-month E-mini S&P
500 Futures from 8:20 am (10 minutes before the CPI data release) to 8:50 am (20 min-
utes after the CPI data release) and divide the high frequency data-release return by
the release surprise. This method is conceptually close to estimating rolling regressions
(without a constant) of returns on surprises to extract conditional betas. However, our
approach yields a measure of the sensitivity of the stock market for each individual re-
lease, which should map closely to ex-ante risk premia for that specific release day. The
cost to this approach is that when the CPI surprise on a particular release day is close
to zero, the return sensitivity is not identified. In these cases, we use the lagged return
sensitivity as measured at the previous CPI-release date.

The pink line in the left hand side of Figure 6 Panel C plots the measured betas
of the stock market response to CPI news at the release day frequency. In the period
of elevated abnormal risk premia, there were very large stock market responses to CPI
release surprises. The largest CPI release beta was observed at the October 13, 2022,
CPI release where, following an 18 bp higher CPI print than forecast, the stock market
declined 324 bp over the following 20 minutes. The measured sensitivity was Bﬁ = —18.
Figure 6 Panel C also plots the implied Bg‘/f , which, as expected, is negatively correlated
with B[,

Our analysis indicates that CPI release abnormal risk premia reached elevated levels
in 2022 and 2023 amid elevated variation in news shocks, but also amid a significant
increase in the sensitivity of stock returns and the SDF to the releases of inflation news.
The right hand side of Figure 6 Panel C explores one potential driver of this increase in

sensitivity, which is an increase in long-term inflation uncertainty. The Federal Reserve’s
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Survey of Primary Dealers collects survey participants’ probability density function for
long-term inflation (divided into buckets) and presents the average distribution across
participants in the public survey release. From this forecast distribution, we compute the
variance of the average forecasts PDF of long-term inflation, and we plot this variance
against CPI release-day return sensitivities. As can be seen, announcement risk premia
and return sensitivities all peak at the same time as long-term inflation uncertainty,
which is consistent with models where resolution of uncertainty can be a key driver of

release-day premia (Ai and Bansal (2018)).

VI. Pricing the Calendar

Since end of day option prices can be obtained in real time, the methodology to estimate
abnormal premia developed in this paper can be used to estimate risk pricing of upcoming
events on the economic and political calendar. Forward premia for the upcoming month
of daily forward periods are available at www.pricingthecalendar.com.

Pricing the economic calendar. In Table 6, we provide an example of how our
empirical framework can be applied to the economic calendar for the upcoming month

of forward periods as of June 10, 2024.
[Insert Table 6 here]

The table and figure present forward raw and abnormal premia using the SVIX,
which only requires end of day option prices as opposed to the IEP. We report select
economic releases occurring during each forward period. Abnormal forward equity pre-
mia falling above the top 80th percentile with respect to a historical distribution starting
in August 2022, following the introduction of daily option expirations on the S&P 500,
are highlighted with red shading corresponding to larger abnormal risk premium. In

this example, the forward period ending on Jun 12th (CPI and FOMC) and July 5 (the
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www.pricingthecalendar.com

employment report) have elevated abnormal forward premia (0.95 bp and 0.46 bp for
June 12 and July 5, respectively, with corresponding raw forward premia of 1.37 bp
and 0.98 bp, respectively), while the Jun 28 forward period is associated with modestly
elevated risk pricing.

Given the significant variation documented with regard to which releases matter at
a given point in time, this empirical framework can help us identify which upcoming

events are perceived by markets to be more important on any given day.

Presidential election tracker. Since our approach is based on the forward equity
term structure, it can in principle also be used monitor the importance of an upcoming
event over longer time horizons depending on data availability. To illustrate, Figure 7
Panel A reports the forward equity term structure up to one year out using available
option expirations on March 14, 2024. Marker labels denote the time to expiration for
each option expiration. The forward interval spanning the upcoming November 2024

presidential election is a clear outlier on the longer-term equity term structure.
[Insert Figure 7 here]

Using the November 3, 2020, election as an example, Figure 7 Panel B shows the
evolution of our estimate of the abnormal equity premium associated with this event. We
calculate this abnormal premium using the same methodology as in Figure 2, restricting
the time series shown to be based on a forward period of no longer than 20 trade days.

Panel B indicates that there is some variation in the estimated premium over this
longer time period. Conceptually, variation in abnormal premia could reflect both (i) the
market’s changing perception about the uncertainty of who will win and (ii) the impact
of the resolution of this uncertainty on the stock market and the stochastic discount
factor. In that context, a decline in this abnormal equity premium during the fall of 2020

suggests either that there was less perceived remaining uncertainty about the outcome
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of the election (unlikely, given the close election result), or that the perceived policy
differences between the two candidates diminished over time. Omne could potentially
separate these channels using estimates of election probabilities (from polls, prediction
markets, or statistical models).

Figure 7 Panel C shows the available estimates for the abnormal equity premium
associated with the upcoming November 5, 2024, election with data as of February 2023.
This estimate has fluctuated around 10 bps since we began tracking it on November 16,
2023, similar to the values observed just before the November 2020 election. Given that
the forward term structure is now richer than it was in 2020, we can track the 2024

election earlier than was possible for the 2020 election.

VII. Conclusion

We exploit the recent introduction of daily option expirations on the S&P 500 and use
option-implied models of the equity risk premium to estimate forward one-or-two day
equity premia from October 2016 through December 2023. We develop a new method-
ology for identifying equity premium events, which are defined as days with abnormally
high equity premia relative to surrounding dates. Using a data-driven approach, we find
that a wide variety of events are important to equity investors, as they have forward
risk premia that are significantly elevated relative to the forward equity term struc-
ture. These events well-studied macroeconomic releases, monetary policy releases, and
presidential elections, as well as several less studied economic and political events.
Although the key economic announcements—FOMC, CPI, and NFP—have signifi-
cantly higher risk pricing relative to the daily equity term structure and these release
premia were particularly elevated between June 2022 and June 2023, equity premia on
these release days are quantitatively far from from fully explaining the large share of

realized excess stock returns accounted for by these days previously documented in the
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literature.

The asset pricing framework we introduce provides intution for the variation in release
risk premia for a given announcement type over time, including the elevated levels of
CPI equity premia between June 2022 and June 2023. Intuitively, event risk premia are
driven by both the quantity of news, and the sensitivity of the stock market return and
the stochastic discount factor (SDF) to the news.

Importantly, since forward premia can be estimated in real time, our approach can
be applied to the upcoming economic and political calendar to assess which upcoming
events the market perceives to be important at a given point in time. This calendar can

be a useful tool for market participants, researchers, and policymakers.
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Figure 1: Forward Equity Premia

This figure shows the full panel data set of forward equity premia Ft‘?eVI X for trade date ¢ and
forward period ending on date e using the SV I X-measure of equity premia. The figure reports
the distribution of forward premia (blue points) and the median forward premia (orange series)
each trade day. Forward equity premia are reported in bp per trade day. For readability of the
figure, 47 data points with forward equity premia above 15 bp are reported at 15 bp (actual
values range from 15.5 bp to 63.4 bps). These data points pertain to 13 calendar dates in
Spring 2020.

154

-
[{e] A%
] I

Basis points per trade day
m

0_
T T T T T T
(1jul2016 01jan2018 01jul2019 1jan2021 1jul2022 (1jan2024
Trade date

39



Figure 2: Forward Equity Premia on Example Trade Dates

This figure illustrates the data and our methodology on two example trade dates. Panel A
reports risk premia observed on October 19, 2020, and Panel B reports risk premia observed
on January 18, 2023. In all panels, first expiration dates of the week are differentiated from
other days as white dots. The top row figures show the cumulative equity risk premium for
each option expiration date, the middle row figures show the forward equity risk premium per
trade day over each forward period, and the bottom row figures show the abnormal forward
equity premium per trade day. The vertical lines highlight the forward periods with elevated
abnormal forward premia. After fitting the daily equity term structure, we re-scale abnormal
premia by the length of the forward period in trade days (bottom left panel, red series). The
abnormal forward period observed on October 19, 2020, spans the 2020 presidential election.
The three highlighted forward periods observed on January 18, 2023, span the February 1
FOMC announcement, the February 3 nonfarm payrolls release, and the February 14 CPI

release.
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Figure 3: Abnormal Forward Daily Equity Premia by Forward Period

This figure reports the time series of average abnormal forward equity premia across estimation
days for each forward period in our sample. In Panel A, we separate forward premia expiration
dates into two sub samples: expiration dates that are the first trade day of the week (white
dots) and expiration dates that are not the first trade day of the week (blue dots). In Panel B,
forward periods spanning CPI releases (red dots), FOMC releases (green dots), NFP releases
(yellow dots), and Elections (purple dots) are marked separately. Forward premia are reported
in basis points.
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Figure 4: Excess Stock Returns on Macroeconomic Release Dates, Oct. 1996-
Dec. 2023

This figure reports results for the following regression of realized excess stock returns on indi-
cator variables for each of the 50 macroeconomic releases and an additional indicator variable
for presidential elections:

tock M lecti
0% — ] = 0t S (i) + ST ¢,
Excess stock returns, rytock —r{ , are from Ken French’s data library. I,,,; = 1 if macroeconomic

release m occurs on day ¢ and zero otherwise. If'¢“*" — 1 on the days following presidential
election dates. The regression is estimated on daily data from October 31, 1996, to December
31, 2023. Panel A reports the estimated 7 coefficients, with statistically significant releases
labeled with the release name and statistically insignificant releases labeled with their release
number (listed in Appendix Table A3). The estimated values of a and ¢ are & = —0.74 bp
(t =-0.27) and § = —2.45 bp (t =-0.05). Panel B reports the estimated ~ coefficient multiplied
by the number of releases of release m per year for each macroeconomic release.
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Figure 5: Equity Premia on Macroeconomic Release Dates

This figure reports results for the following regression of abnormal equity premia per forward
period on indicator variables for each of the 50 macroeconomic releases and an additional
indicator variable for presidential elections:

AeEP x Ho=a+ E%:l (’lem,e) + 51’66lection + e,

where AP is the average across available trade dates of AEZI X the abnormal equity premium
under the SVIX measure, I,, . = 1 if macroeconomic release m occurs over forward period e

and zero otherwise. Iglection

= 1 for forward periods spanning presidential elections. H, is
the length of the forward period in trading days. Panel A reports the estimated v coefficients
(based on separate regressions for the equity premium measured by SVIX or IEP). Releases for
which « values are statistically significant are labeled with the release name and statistically
insignificant estimates are instead labeled with their release number (listed in Appendix Table
A3). Panel B reports for the estimated ~ coefficient multiplied by the number of releases of

release type m per year for each macroeconomic release.
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Figure 6: Time-variation in the CPI Announcement Risk Premium

This figure shows the components of the abnormal expected return for CPI announcements,

ui* — ue, based on the asset pricing framework introduced in Section V:

pit — e = —R{ BB 0F (1),

where Rﬂl ~ 1 is the risk-free rate on day t + 1, 8 is the return sensitivity to the macroe-
conomic news released, ﬁtM is the stochastic discount factor sensitivity to the macroeconomic

news released, and o?(7;,1) is the conditional variance of released news.
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Figure 7: Pricing an Event Over Time

This figure illustrates how our abnormal equity premium methodology can be used to track
the risk premia associated with an even over time. The top panel shows the term structure of
forward risk premium over the next year as of March 14, 2024, with marker labels denoting
the days to expiration for each option expiration and the vertical line indicating the November
5, 2024, election. Panel B and C reports how abnormal forward premia for the the 2020 and
2024 elections vary over time.
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Table 1:
Data Availability

This table shows the availability of options data, separated by expiration year and
expiration day of the week. Panel A shows the unique option expiration dates, e, and
Panel B shows all trade-expiration date observations, (¢, e).

Panel A: Number of Unique Option Expiration Dates, e

Expiration date day of the week
Monday Tuesday Wednesday Thursday Friday Total

2016 11 1 12 0 9 33
2017 46 9 52 3 47 157
2018 48 7 o1 2 o1 159
2019 48 7 o1 4 51 161
2020 48 6 52 ) 49 160
2021 47 7 52 3 50 159
2022 45 38 52 34 o1 220
2023 45 51 52 51 o1 250
2024 2 4 4 4 4 18
Total 340 130 378 106 363 1,317

Panel B: Number of Trade Date-Expiration Observations, (,¢)

Expiration date day of the week
Monday Tuesday Wednesday Thursday Friday Total

2016 135 16 165 0 130 446

2017 706 139 805 47 722 2,419
2018 730 106 779 32 779 2,426
2019 740 108 789 62 788 2,487
2020 740 94 804 78 755 2,471
2021 720 109 802 46 767 2,444
2022 669 387 780 326 762 2,924
2023 678 775 792 776 776 3,797
2024 18 40 37 34 31 160

Total 5,136 1,774 5,753 1,401 5,510 19,574
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Table 2:
The Distribution of Forward Equity Premia

This table reports the following descriptive statistics of forward risk premia: the total number
(count), the average (avg), the 5, 25t 50t" 75" and 95" percentiles (p5, p25, p50, p75, P95,
respectively), and the standard deviation (sd). Panel A and B present summary statistics of

forward and abnormal risk premium, respectively. Risk premia are shown under the SVIX and

IEP measures and are reported in basis points per day. Panel C reports summary statistics

of the abnormal risk premia under different quantile regressions (QR) specifications. The

specifications include estimating at the median quantile (7 = 0.5) and the 0.3 quantile (T =

0.3), and conditioning on the first forward period expiration of the week (le—fow), time to

expiration (T}.), and time to expiration squared (T7,).

Panel A: Forward Equity Premium Summary Statistics

Equity premium measure count avg pb p25 pb0 p75  p95 sd

Basis points per trade day

SVIX 19,574 148 038 0.66 1.06 181 3.69 1.47
IEP 19,574 4.16 1.12 1.89 3.00 5.03 10.14 4.11

Panel B: Abnormal Forward Equity Premium Summary Statistics

Equity premium measure count avg pb p25 pb0 p75 p9 sd

Basis points per trade day

SVIX 19,574 0.06 -0.22 -0.03 0.00 0.05 0.45 0.46

IEP 19,574 0.15 -0.62 -0.10 0.00 0.14 1.25 1.29
Basis points per forward period

SVIX 19,574 0.07 -0.30 -0.04 0.00 0.06 0.57 0.60

IEP 19,574 0.18 -0.84 -0.13 0.00 0.18 1.60 1.70

Panel C: Effect of Model Choice on Abnormal Forward Equity Premia for

the SVIX measure

T  Regressors count avg  pd p25 pb0 p75 p9 sd
Basis points per forward period

0.5 constant, 19,574 0.08 -0.41 -0.08 0.00 0.13 0.76 0.57

0.5 constant, If4, 19,574 0.05 -0.36 -0.05 0.00 0.10 0.55 0.55

0.5 constant, [yy,, Term, 19,574 0.05 -0.27 -0.04 0.00 0.06 0.47 0.47

0.5 constant, If4,, Term, Term? 19,574 0.05 -0.23 -0.04 0.00 0.05 0.45 0.47

0.3 constant, I, Term, Term? 19,574 0.12 -0.10 -0.00 0.01 0.11 0.58 0.46




Table 3:
Decomposing the Variation in Forward Equity Premia

This table reports results for a decomposition of the variation of the trade date-forward period
panel. We report the time series standard deviation (Std. dev.) of the trade date-level median
forward premia, Median;, in the left column and the time series average (Avg.) of trade
date-level standard deviations, SDy, in the right column. Results are reported for raw and
abnormal forward premia using the SVIX and IEP models of expected returns.

Equity premium measure Median EP Std. dev. of EP
(across expirations) (across expirations)
by trade date: by trade date:
Median; SD;
(1) Raw SVIX Std. dev.= 1.31 Avg.= 0.35
(2) Abnormal SVIX Avg.= 0.25
(3) Raw IEP Std. dev.=3.67 Avg.= 0.99

(4) Abnormal IEP Avg.= 0.69




Table 4:
Forward Periods with Significant Abnormal Premia

This table reports all forward periods with significant abnormal premia. After averaging ab-
normal premia across available trade dates for each forward period e, we estimate the following
regression using the time series of average abnormal forward premia:

ASVIX s H, = o+ BI, + €.,

where ASVIX

is the average abnormal forward equity premia (per trade day) for the forward
period ending on date e, H. is the length of the forward period in trade days, and I, is an
indicator variable equal to one for all observations pertaining to one forward period in each
regression and zero otherwise. Statistically significant forward periods are sorted in order of
economic significance measured by 3 in column (4). Column (2) reports the end date of each
forward period. Column (3) reports the associated event(s). For forward periods not spanning
CPI, FOMC, and NFP releases, we use the online archives of the Wall Street Journal to identify
scheduled event(s). The p-values are reported in column (5). Column (6) reports the length
of each forward period in trade days. We additionally report the trade date average of raw
forward premia, in basis points, over the forward period for the SVIX and IEP models of
expected returns in columns (7) and (8), respectively.
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(1) 2) 3) (4) (5) (6) (7) (8)
Forward Period | SVIX Equity IEP Equity
No. Period  Event(s) B (bp) p-value Length | Prem. (bp) Prem. (bp)

1 2020-11-04 Presidential Election 7.897 < 0.001 2 13.43 36.48

2 2023-01-12 CPI 4.981 < 0.001 1 6.60 17.59

3 2022-12-13 CPI 3.886 < 0.001 1 5.47 14.65

4 2016-11-09 Presidential Election 3.343 < 0.001 2 4.95 14.32

5 2023-03-22 FOMC 3.227 < 0.001 1 4.64 12.40

6 2020-04-03 NFP 2.927 < 0.001 2 20.68 59.41

7 2022-12-14 FOMC 2.731 < 0.001 1 4.29 11.49

8 2022-10-13 CPI 2.683 < 0.001 1 5.60 15.40

9 2021-01-06 Electoral College Count, Georgia Runoff ~ 2.494 < 0.001 2 6.39 17.68
10 2022-11-02 FOMC 2421 < 0.001 1 5.71 15.49
11 2023-02-14 CPI 2414 < 0.001 1 3.51 9.38
12 2023-02-01 FOMC 2.399 < 0.001 1 3.67 9.76
13 2020-04-01 Covid-19 2.386 < 0.001 1 10.96 31.61
14 2022-11-10 CPI 2.372 < 0.001 1 5.72 15.41
15 2022-03-16 FOMC 2.359 < 0.001 2 8.01 22.35
16 2023-03-14 CPI 2.245 < 0.001 1 3.49 9.34
17 2022-07-27 FOMC 1.902 < 0.001 2 5.37 14.90
18 2022-09-13 CPI 1.729 < 0.001 1 4.06 11.28
19 2020-11-06 FOMC, NFP 1.704 < 0.001 2 7.78 21.35
20 2017-05-08 French Presidential Election Runoff 1.611 < 0.001 1 2.31 6.77
21 2023-02-03 NFP 1.583 < 0.001 1 2.82 7.53
22 2023-05-03 FOMC 1.527 < 0.001 1 2.66 7.13
23 2019-07-01 Trump-Xi G-20 Bilateral 1.522 < 0.001 1 2.65 7.87
24 2023-04-12 CPI 1.418 0.002 1 2.88 7.71
25 2020-04-08 Covid-19 1.416 0.002 2 20.01 56.93
26 2018-11-07 Midterm Election 1.341 0.004 2 4.52 13.41
27 2022-06-15 FOMC 1.332 0.004 2 5.25 14.61
28 2022-09-21 FOMC 1.284 0.005 2 4.50 12.47
29 2022-07-13 CPI 1.275 0.006 2 5.69 15.76
30 2023-01-06 NFP 1.144 0.013 1 2.97 7.95
31 2020-03-04 FOMC 1.133 0.014 2 3.59 10.80
32 2022-11-09 Midterm Election 1.057 0.022 1 4.48 12.06
33 2022-05-04 FOMC 1.034 0.025 2 4.00 11.19
34 2017-04-24 French Presidential Election First Round 1.015 0.028 3 3.20 9.32
35 2023-03-10 NFP 0.959 0.038 1 2.24 5.99
36 2019-07-31 FOMC 0.951 0.039 2 2.26 6.75
37 2020-10-02 NFP 0.926 0.045 2 5.72 15.49
38 2023-04-10 NFP 0.925 0.045 1 2.78 7.47
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Table 5:
Macroeconomic Release Equity Premia Statistics

This table reports equity premium statistics for all forward periods in our sample and for
forward periods spanning CPI, FOMC, and NFP releases. Panel A reports results using the
forward SVIX and Panel B reports results for the forward IEP. Row 1 of each panel reports
the number of forward periods in our sample, row 2 reports the average forward premium per
forward period in the full sample in bp, row 3 reports the yearly average of forward premia per
annum in the full sample in percent, row 4 reports the number of forward periods spanning
CPI, FOMC, and NFP releases, row 5 reports average forward premia per period for each
release type in bp, row 6 reports average release forward premia per annum (avg. forward
premia per release forward period times number of releases per year) in percent. We also
report the share of total premia account for by CPI, FOMC, and NFP releases in our sample,
as well as the share of total forward periods spanning these releases.

Panel A: SVIX as Equity Premium Measure

(1) No. fwd. periods 1,317
(2) Avg. EP per fwd period (bps) 2.04
(3) Avg. EP per year (pct) 3.68%

CPI FOMC NFP All
(4) No. release fwd. periods 87 58 86 226
(5) Avg. release EP per fwd period (bps) 2.66 2.90 2.54 2.68
(6) Avg. release EP per year (pct) 0.32%  0.23% 0.30%
(4)/(1), % of fwd periods 6.61% 4.40% 6.53% 17.16%
(6)/(3), % of total EP 8.61% 6.27% 8.13% 22.59%
Panel B: IEP as Equity Premium Measure
(1) No. fwd. periods 1,317
(2) Avg. EP per fwd period (bps) 5.74
(3) Avg. EP per year (pct) 10.36%

CPI FOMC NFP All
(4) No. release fwd. periods 87 58 86 226
(5) Avg. release EP per fwd period (bps) 7.48 8.16  7.17 7.56
(6) Avg. release EP per year (pct) 0.90%  0.65% 0.86%
(4)/(1), % of fwd periods 6.61% 4.40% 6.53% 17.16%
(6)/(3), % of total EP 8.61% 6.26% 8.16% 22.61%
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Table 6:
Pricing the Economic Calendar

This Table illustrates an example of how the methodology to estimate forward event premia
(Londono and Samadi (2023)) and abnormal premia developed in this paper can be used to
estimate risk pricing for the upcoming economic calendar. Forward premia are estimated
using option prices on June 10, 2024, for the following four weeks of economic releases. Raw
and abnormal forward premia using the SVIX are reported. Release days with abnormal
premia falling in above the 80th percentiles of the historical distribution from August 2022
are highlighted. Premia are reported in basis points per trade day. Forward premia for the
upcoming month of daily forward periods are available at www.pricingthecalendar.com.

S&P 500 Forward Premia: Jun10, 2024

DATE EVENT(S) SVIX (BP) ABN. SVIX (BP)

Jun 11,2024 0.35 -0.05
Jun 12,2024 Consumer Price Index, Fed Interest Rate Decision 1.37 0.95
Jun 13,2024 Producer Price Index 0.54 0.09
Jun 14,2024 Michigan Consumer Sentiment Index 0.41 -0.05
Jun 17,2024 0.48 0.00
Jun 18,2024 Retail Sales 0.44 -0.05
Jun 20, 2024 0.56 0.06
Jun 21,2024 S&P Global Manufacturing PMI, S&P Global Services PMI 0.57 0.06
Jun 24,2024 0.52 0.00
Jun 25,2024 0.44 -0.09
Jun 26, 2024 0.45 -0.08
Jun 27,2024 Gross Domestic Product 0.49 -0.04
Jun 28,2024 Personal Consumption Expenditures 0.68 0.14
Jul 1,2024 1SM Manufacturing PMI 0.63 0.09
Jul 2,2024 0.53 0.00
Jul 3,2024 ADP Employment Change, FOMC Minutes, ISM Services PMI 0.35 -0.18

Jul 8,2024

0.52

0.00

This table reports daily forward S&P 500 equity premia (Londono and Samadi, 2023) and abnormal equity premia (Knox,
Londono, Samadi, and Vissing-Jorgensen, 2024) for each upcoming trade date. Forward periods with abnormal premia

above the 80th percentile of the historical distribution since September 2022 are highlighted. Source: LiveVol



www.pricingthecalendar.com

Appendix to “Equity Premium Events”

This Appendix provides additional description and empirical evidence to supplement
the analyses provided in the main text. Below, we list the content.

1.

10.

11.

12.

13.

14.

15.

16.

Table A1 reports expiration-level descriptive statistics for the daily option expira-
tions in our sample.

Table A2 reports retail trading activity statistics for our sample.

Section A details our approach to group 124 macroeconomic variables tracked in
the Bloomberg Economic Calendar into 50 releases.

Table A3 reports the grouping of the 124 macroeconomic variables into 50 releases.

Section B discusses the relative negative correlation condition underlying the for-
ward SVIX.

Section C discusses the approximation error of our estimated forward expected
returns.

Table A4 reports the covariance of daily realized returns over various horizons.

Section D details the estimation of the Tetlock (2023)’s implied equity premium
(IEP) growth optimal (GO) weights.

Figure A1 reports the estimated GO weights.

Figure A2 compares the LVIX, SVIX, and IEP models of expected returns at the
one year horizon.

Table Ab reports the estimation fit of various QR specifications.
Table A6 reports multiple-testing adjusted p-values for the data-driven analysis.

Table A7 reports multivariate results examining expected returns in the cross-
section of macroeconomic releases.

Section E reports additional results on the cross-section of macroeconomic releases.

Figure A3 reports univariate results for excess stock returns on macroeconomic
release dates.

Figure A4 reports univariate results for expected return over forward periods span-
ning macroeconomic release dates.
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Table Al:
Daily Option Expiration Descriptive Statistics

This table provides descriptive statistics for trade date-expiration level daily options
data aggregated to the expiration level. For each variable, we report the mean, standard
deviation, and select percentiles of expiration-level statistics. #Strikes is the daily aver-
age number of unique strike prices for a given expiration. Min. Moneyness is the daily
average minimum moneyness (K/P;) across available strike prices for a given expiration.
Max. Moneyness is the daily average maximum moneyness across available strike prices
for a given expiration. Min. Call Delta is the daily average of minimum call option
delta across available strike prices for a given expiration. Max. Put Delta is the daily
average maximum put option delta across available strike prices for a given expiration.
Spread is the daily average of the within trade date median of percentage bid-ask spread
for at-the-money (0.4 < A < 0.6) options for a given expiration. Volume is the sum of
trading volume across all contracts and trade dates for a given expiration. Open Interest
is the daily average total open interest across all contracts for a given expiration.

Statistic
Count  Mean P5 P25 P50 P75 P95 SD
#Strikes 1,319 196 113 148 170 226 362 72
Min. Moneyness 1,319 0.39 0.22 0.28 0.31 0.59 0.63 0.16
Max. Moneyness 1,319 1.30 1.13 1.18 1.27 1.43 1.53 0.15

Min. Call Delta 1,319  0.0012  0.0003  0.0004  0.0008  0.0012 0.0041  0.0027
Max. Put Delta 1,319 -0.0007 -0.0026 -0.0007 -0.0004 -0.0003 -0.0002  0.0028

Spread 1,319 1.7% 0.8% 1.0% 1.3% 2.5% 3.6% 1.0%
Volume 1,319 711,794 247,697 382,350 550,289 959,135 1,647,535 465,153
Open Interest 1,319 147,499 25,507 44,745 66,961 210,671 465,326 169,173
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Table A2:
Retail Trading Activity

This table reports average daily shares of retail volume (in contracts) using the proxy
of Bryzgalova et al. (2023). Trade date-expiration level daily retail volume shares are
grouped by year of the trade date, trading days to expiration, and expirations following
CPI, FOMC, NFP releases or other expirations. This analysis uses option trade data
obtained from the Cboe. Trades with a price of quantity less than or equal to zero are
removed. Trades with prices below the prevailing best bid minus the bid-ask spread or
above the best ask plus the bid-ask spread are removed. Trades with a prevailing bid-ask
spread that is less than or equal to zero are removed. Cancelled trades are removed.
Results are presented for trade dates from 2017 through 2023.

2017 2018 2019 2020
Days to Ex- Other CPI  FOMC NFP Days to Other CPI FOMC NFP Days to Other CPI FOMC NFP Days  to Other CPI FOMC NFP
piration Expira- Expira- Expiration
tion tion
0 0.00% 0.00% 0.00% 0.00% 0 0.00% 0.00% 0.00% 0.00% 0 001% 0.00% 0.00% 0.00% 0 042% 1.26% 0.00% 0.34%
1 0.00% 0.00% 0.00% 0.00% 1 0.00% 0.00% 0.00% 0.00% 1 0.00% 0.00% 0.00% 0.00% 1 045% 1.00%  0.00% 0.40%
2 0.00% 0.00% 0.00% 0.00% 2 0.00% 0.00% 0.00% 0.00% 2 0.00% 0.00% 0.00% 0.00% 2 0.59% 3.11%  0.00% 0.73%
3 0.00% 0.00% 0.00% 0.00% 3 0.00% 0.00% 0.00% 0.00% 3 0.00% 0.00% 0.00% 0.00% 3 1.48% 0.40% 0.00% 0.28%
4 0.00% 0.00% 0.00% 0.00% 4 0.00% 0.00% 0.00% 0.00% 4 0.00% 0.00% 0.00% 0.00% 4 127% 3.76% 0.00% 1.70%
5 0.00% 0.00% 0.00% 0.00% 5 0.00% 0.00% 0.00% 0.00% 5 0.00% 0.00% 0.00% 0.00% 5 191% 7.30% 4.24% 0.10%

6 0.00% 0.00% 0.00% 0.00% 6 0.00% 0.00% 0.00% 0.00% 6 0.01% 0.00% 0.00% 0.00% 6 085% 7.14% 7.00% 0.00%
7 0.00% 0.00% 0.00% 0.00% 7 0.00% 0.00% 0.00% 0.00% 7 0.00% 0.00% 0.00% 0.00% 7 038% 017%  0.12% 0.00%
8 0.00% 0.00% 0.00% 0.00% 8 0.00% 0.00% 0.00% 0.00% 8 0.00% 0.00% 0.00% 0.00% 8 1.13% 0.00% 5.58% 0.02%
9 0.00% 0.00% 0.00% 0.00% 9 0.00% 0.00% 0.00% 0.00% 9 0.00% 0.00% 0.00% 0.00% 9 1.69% 0.03% 0.34% 0.11%
10 0.00% 0.00%  0.00% 0.00% 10 0.00% 0.00%  0.00% 0.00% 10 0.00% 0.00%  0.00% 0.00% 10 0.23% 0.01% 0.11% 0.56%
11 0.00% 0.00%  0.00% 0.00% 11 0.00% 0.00%  0.00% 0.00% 11 0.00% 0.00%  0.00% 0.00% 11 0.27% 0.40%  0.55% 0.03%
12 0.00% 0.00%  0.00% 0.00% 12 0.00% 0.00%  0.00% 0.00% 12 0.00% 0.00%  0.00% 0.00% 12 0.44% 0.07% 0.16% 0.08%
13 0.00% 0.00%  0.00% 0.00% 13 0.00% 0.00%  0.00% 0.00% 13 0.00% 0.00%  0.00% 0.00% 13 0.22% 0.36%  0.41% 0.00%
14 0.00% 0.00%  0.00% 0.00% 14 0.00% 0.00%  0.00% 0.00% 14 0.00% 0.00%  0.00% 0.00% 14 071% 1.19%  0.79% 0.00%
15 0.00% 0.00%  0.00% 0.00% 15 0.00% 0.00%  0.00% 0.00% 15 0.00% 0.00%  0.00% 0.00% 15 2.50% 0.12%  0.14% 0.07%
16 0.00% 0.00%  0.00% 0.00% 16 0.00% 0.00%  0.00% 0.00% 16 0.09% 0.00%  0.00% 0.00% 16 0.10% 0.12% 047% 0.07%
17 0.00% 0.00%  0.00% 0.00% 17 0.00% 0.00%  0.00% 0.00% 17 0.00% 0.00%  0.00% 0.00% 17 0.21% 0.07% 0.11% 0.23%
18 0.00% 0.00%  0.00% 0.00% 18 0.00% 0.00%  0.00% 0.00% 18 0.00% 0.00%  0.00% 0.00% 18 0.21% 0.33% 0.06% 0.54%
19 0.00% 0.00%  0.00% 0.00% 19 0.00% 0.00%  0.00% 0.00% 19 0.00% 0.00%  0.00% 0.00% 19 0.64% 0.11%  0.01% 0.08%
20 0.00% 0.00% 0.00% 0.00% 20 0.00% 0.00%  0.00% 0.00% 20 0.00% 0.00% 0.00% 0.00% 20 0.21% 1.07%  0.00% 0.00%
2021 2022 2023
Days to Ex- Other CPI  FOMC NFP Days to Other CPI FOMC NFP Days to Other CPI FOMC NFP
piration Expira- Expira-
tion tion
0 092% 1.16% 0.32% 0.76% 0 351% 3.00% 1.83% 3.31% 0 381% 4.11% 2.81%
1 099% 0.64% 213% 1.07% 1 233% % 2.68%  3.48% 1 1.97% 1.84%  2.55%
2 052% 031%  049% 0.45% 2 1.39% 1.28%  0.98% 1.68% 2 121% 0.87% 0.91%
3 038% 0.28% 049% 0.34% 3 1.05% 0.75% 0.89% 1.89% 3 1.06% 0.73%  0.60%
4 023% 010% 021% 0.26% 4 081% 1.32%  0.00% 0.79% 4 0.73% 0.00% 0.31%
5 013% 0.04% 0.13% 0.10% 5 0.63% 011% 0.25% 047% 5 0.59% 1.05% 0.33%
6 015% 011% 0.33% 0.31% 6 0.72% 0.72% 0.82% 0.35% G 0.74% 0.34%  0.49%
7 026% 0.12%  011% 0.22% 7 078% 043%  0.39% 0.72% 7 073% 0.36% 0.25%
8 022% 0.16% 0.10% 0.12% 8 0.63% 0.73% 120% 0.81% 8 0.59% 0.41%  0.29%
9 0.19% 045% 0.06% 0.07% 9 0.80% 0.53% 0.82% 0.45% 9 0.58% 0.17% 1.50%
10 0.12% 0.36% 0.17% 0.12% 10 0.72% 0.00%  0.00% 0.36% 10 0.60% 0.36%  0.84%
11 015% 0.28% 0.25% 0.19% 11 0.62% 040%  0.82% 0.48% 11 % 0.48% 0.31%
12 0.22% 0.44%  0.16% 0.18% 12 0.53% 0.61% 0.46% 0.32% 12 0.55% 0.97%  0.28%
13 031% 0.72% 0.22% 0.33% 13 0.79% 0.63%  0.64% 0.44% 13 0.60% 1.38%  0.54%
14 0.23% 021% 0.09% 0.13% 14 0.54% 1.07% 0.29% 0.19% 14 0.58% 0.85%  0.29%
15 0.23% 0.36% 017% 0.11% 15 0.50% 0.24%  0.88% 0.21% 15 048% 0.89%  0.48%
16 0.24% 0.29%  0.00% 0.26% 16 0.71% 0.36%  0.48% 0.00% 16 0.44% 0.30%  0.00%
17 0.13% 0.05% 0.20% 0.14% 17 0.56% 0.17%  0.59% 0.00% 17 0.64% 0.05% 0.21%
18 0.27% 0.00%  0.23% 0.05% 18 0.42% 0.13% 0.45% 0.36% 18 0.78% 0.29%  0.00%
19 0.14% 0.14%  0.00% 0.01% 19 0.44% 0.35%  0.00% 0.33% 19 0.65% 0.62%  0.00%
20 0.17% 0.49%  0.00% 0.04% 20 0.25% 0.00%  0.00% 0.19% 20 0.38% 0.00%  0.10%
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A. Procedure to Group Macroeconomic Variables into
50 releases

Our procedure for grouping the 124 macroeconomic variables tracked in the Bloomberg
Economic Calendar into 50 releases is as follows:

1. For each variable, determine the first announcement date available, Tl-mi”.

2. Sort the variables based on Bloomberg’s relevance score, from most to least rele-
vant.

3. Define a set of 124 daily dummy variables D;;, with ¢ = 1,...,124, and D;; = 1
if date ¢ is an announcement date for variable 3.

4. For each variable, regress D;; on Di4,....,D;_1; using daily data from Timm and
later.
e If an R? = 1 emerges, determine (by looking at the underlying releases)

whether the variable ¢ is from the same release as one of the more relevant
variables 1 to ¢ — 1. This is the case for 62 variables. We then use only one
combined release dummy and label it based on the most relevant variable
included in the release measured by the Bloomberg relevance variable.

e For seven variables, R? values close to 1 in cases where the less relevant
variable is in fact from the same release as a more relevant variable, but one
of the two variables involved has one or a few errors in the release date. In
each case, we use only one combined release dummy, labelling releases based
on the most relevant variable according to the Bloomberg relevance variable.

e For four variables, we get R? values above 0.80 despite the variables not being
a part of a release of a more relevant variable. This occurs when two variables
tend to be released on the same dates, but as part of different economic
releases. We drop these variables to avoid multi-collinearity issues (none of
these four variables are significantly correlated with the four variables we find
to be assocaited with abnormal equity premia).

e One variable has data only for 2023, and we drop it.

Based on this method, we group variables into 50 (=124-62-7-4-1) macroeconomic
releases. The groupings of macroeconomic variables are reported in Appendix Table A3.

o6



Table A3: Grouping of Macroeconomic Variables Into 50 Releases

This table lists the grouping of 124 macroeconomic variables tracked in the Bloomberg
Economic Calendar into 50 releases. Variables are grouped using the approach detailed in
Appendix A.

Release No. Macro variable

Nonfarm Payroll

Unemployment Rate

Change in Manufact. Payrolls
Continuing Claims

Average Hourly Earnings MoM
Average Hourly Earnings YoY
Change in Private Payrolls
Average Weekly Hours All Employees
Underemployment Rate

Labor Force Participation Rate
Initial Jobless Claims

FOMC Rate Decision (Upper Bound)
FOMC Rate Decision (Lower Bound)
Interest on Reserve Balances Rate
CPI MoM

CPI YoY

CPI Ex Food and Energy MoM
CPI Ex Food and Energy YoY
CPI Core Index SA

CPI Index NSA

Real Avg Weekly Earnings YoY
Real Avg Hourly Earning YoY
GDP Annualized QoQ

GDP Price Index

Personal Consumption

Core PCE Price Index QoQ

ISM Manufacturing

ISM Prices Paid

ISM New Orders

ISM Employment

. of Mich. Sentiment

. of Mich. 1 Yr Inflation

. of Mich. 5-10 Yr Inflation

. of Mich. Expectations

. of Mich. Current Conditions
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Release No.

Macro variable

8 Retail Sales Advance MoM

8 Retail Sales Ex Auto MoM

8 Retail Sales Ex Auto and Gas

8 Retail Sales Control Group

9 Conf. Board Consumer Confidence
9 Conf. Board Expectations

9 Conf. Board Present Situation
10 Durable Goods Orders

10 Durables Ex Transportation

10 Cap Goods Orders Nondef Ex Air
10 Cap Goods Ship Nondef Ex Air
10 Factory Orders Ex Trans

11 ADP Employment Change

12 MBA Mortgage Applications

13 New Home Sales

13 New Home Sales MoM

14 Housing Starts

14 Building Permits

15 Industrial Production MoM

15 Capacity Utilization

15 Manufacturing (SIC) Production
16 PPI Final Demand MoM

16 PPI Final Demand YoY

16 PPI Ex Food and Energy MoM
16 PPI Ex Food and Energy YoY
16 PPI Ex Food, Energy, Trade MoM
16 PPI Ex Food, Energy, Trade YoY
17 Existing Home Sales

17 Existing Home Sales MoM

18 Personal Income

18 Personal Spending

18 PCE Core Deflator MoM

18 PCE Core Deflator YoY

18 PCE Deflator YoY

18 Real Personal Spending

18 PCE Deflator MoM

19 Factory Orders

20 Trade Balance

21 Empire Manufacturing

22 Leading Index

23 MNTI Chicago PMI

24 Wholesale Inventories MoM

24 Wholesale Trade Sales MoM
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Release No.

Macro variable

25 ISM Services Index

25 ISM Services Prices Paid

25 ISM Services New Orders

25 ISM Services Employment

26 Philadelphia Fed Business Outlook
27 Import Price Index MoM

27 Import Price Index YoY

27 Export Price Index MoM

27 Export Price Index YoY

27 Import Price Index ex Petroleum MoM
28 Pending Home Sales MoM

28 Pending Home Sales NSA YoY
29 Employment Cost Index

30 Monthly Budget Statement

31 Richmond Fed Manufact. Index
32 Current Account Balance

33 Net Long-term TIC Flows

33 Total Net TIC Flows

34 FHFA House Price Index MoM
35 Dallas Fed Manf. Activity

36 Chicago Fed Nat Activity Index
37 NFIB Small Business Optimism
38 FOMC Meeting Minutes

39 JOLTS Job Openings

40 NAHB Housing Market Index
41 Nonfarm Productivity

41 Unit Labor Costs

42 Wards Total Vehicle Sales

43 Consumer Credit

44 Business Inventories

45 Challenger Job Cuts YoY

46 House Price Purchase Index QoQ
47 Housing Starts MoM

47 Building Permits MoM

48 Kansas City Fed Manf. Activity
49 Household Change in Net Worth
50 Advance Goods Trade Balance
50 Retail Inventories MoM

29



B. Relative Negative Correlation Condition

The one-period forward rate of expected returns in k periods is

Ey (RygsiResrprn1)
Ey (Rygyr)
~ 1+ Ey (RepkRiskgsir1) — Bt (Rigrr)
=1+ B (Rigrk) Bt (Riskhs1) + Covg (Rygaks Revkashr1) — Er (Reger)
~ 1+ [E (Regsr) + Bt (Reskks1) — 1) 4+ Covy (R ik Risigrns1) — Br (Regsr)
= By (Reshprhs1) + Cov (Repik, Rishiihi) -

Fi =

where both approximation lines use a first order approximation around z = 0 and y = 0.
Using the fact that, empirically, C'ov (Rt,t+k»Rt+k,t+k+1) ~ 0, then, the expected
forward return is approximately the difference in expected returns:

Bt (Reskprnr1) = 1+ B (RprwRigkairrr) — Br (Regyr) -

In our implementation, we use the SVIX, Sf , to measure a lower bound for expected
returns, where the expected return is

Ey (Rt,t+k) = Sf - Cf{ca

with CF = Cov(Mi 44k Rt ¢4k, Rt p+1) < 0 denoting the NCC term. Our implemented
measure of the forward expected return is, therefore, a lower bound of the true forward
expected return so long as C’f“ < C’tk .
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C. Forward Rates and Expected Forward Returns
Define the k-period gross forward rate of expected returns as:

B = By (Ry1Ryvo. Ry 1Rity)
t.k — )
’ Ei (Riy1Ri42... Riyp—1)

(15)

where Fy (Ry41Ryy2... Ry 1R 1) is the expected k-period gross return and E; (Ryy1 Rit2.--Riak—1)
is the expected (k — 1)-period gross return. Given that both of these inputs are observ-

able and have tradeable prices, an investor at time ¢ can lock into earning this forward

rate in period t 4+ k. The forward rate of expected returns is therefore analogous to the

forward yields that are widely used in the yield curve literature (and computed using

the relative yield of zero coupon bonds of different maturities).

Although the forward rates of expected returns on the stock market are an econom-
ically interesting quantity in their own right, it is not our object of empirical interest.
Instead, we wish to study the time ¢ expected return in k periods, E; (R;yr). To un-
derstand the distinction, note that the k-period forward rate of expected returns can be
stated:

By (Rey1Reyo. Ryyr—1) Bt (Riyr) + Covy (Regp1 Reqo. Ry 1, Riy)

B (Riy1Rivo. Ryqp—1)
Covy (Ryy1Ryq2. Ry, Riyr)

By (Rey1 Rt Reyp—1)

where the first line uses the identity Cov(X,Y) = E(XY) — E(X)E(Y) and the second
line simplifies. The difference between a forward expected return and the tradeable

Fi =

= By (Ryqg) +

forward rate of expected returns for the same forward period is thus determined by the
discounted covariance of future returns:

~ Covy (Ry1 Riso- - Rygp—1, Reyr)

By (Revk) — Frp =

(16)

One can therefore use forward rates and forward expected returns interchangeably,
ie., assume E; (Rypi) ~ Fyp, if the the covariance between multi-period cumulative
returns and the subsequent period return is small relative to actual expected forward
returns. In Table A4, we assess the size of this approximation in daily return data by
estimating the covariance of 1 to 20 day (cumulative) realized returns with the next
day realized return over our sample period (2016-2023). We show empirically that the
covariances for daily returns are very small as a fraction of the average 1-day returns
over the same period.!?

2the average daily return is 0.0004 (or 4 basis points) and the covariance with the next day
return is -0.00002 (which is approximately 5 percent of the daily return).
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The return covariance analysis is related to an extensive literature that studies the
auto-correlation of the stock market (see Lewellen (2019) for discussion). While the lit-
erature has focused on tests of market efficiency and time series momentum, we examine
how large the covariance of returns with future returns are compared to expected 1-day
returns.
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Table A4: Covariance of Daily Returns

This table shows the average k-day cumulative returns, the standard deviation of the
k-day cumulative returns, and the covariance of the k-day cumulative returns with the
next day return. Daily returns are on the S&P 500 index and the statistic are measured
over the sample period 2016-2023.

mean(Ry 1 Ryto... Rivk)

U(Rt+1 Rt+2---Rt+k)

CO'U(Rt+1Rt+2. --Rt+k7 Rt+k+1)

k = 1-day
k = 2-day
k = 3-day
k = 4-day
k = 5-day
k = 6-day
k = 7-day
k = 8-day
k = 9-day
k = 10-day
k = 11-day
k = 12-day
k = 13-day
k = 14-day
k = 15-day
k = 16-day
k = 17-day
k = 18-day
k = 19-day
k = 20-day

1.0004
1.0008
1.0012
1.0016
1.0020
1.0024
1.0028
1.0032
1.0036
1.0040
1.0045
1.0049
1.0053
1.0057
1.0061
1.0066
1.0070
1.0074
1.0078
1.0082

0.0116
0.0170
0.0194
0.0218
0.0244
0.0256
0.0282
0.0290
0.0315
0.0325
0.0343
0.0358
0.0371
0.0387
0.0396
0.0412
0.0421
0.0433
0.0443
0.0453

-.000020
-.000023
-.000031
-.000024
-.000039
-.000019
-.000036
-.000017
-.000026
-.000023
-.000020
-.000029
-.000021
-.000034
-.000025
-.000029
-.000025
-.000026
-.000029
-.000021
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Table A5:
QR Model Fit For Different Regression Specifications

This table reports model fits for various quantile regression specifications. On each trade
date t, we fit the term structure of forward risk premium using a quantile regression
model:

QFt,e‘QILe (7_) = xt,eﬁtﬂﬂ

where QF, |z, (T) is the T'th quantile of forward expected returns on date ¢ and z,
is a vector containing the conditioning variables. The goodness of fit measure, the
pseudo— R?, is estimated as 1 minus the ratio between the sum of absolute deviations in
the parameterized model and the sum of absolute deviations in the null (non-conditional)
quantile model. The table presents summary statistics of the goodness of fit measure
across trade dates for a given model specification.

count mean  pb p25 pb0 p75 p9  sd

QF, .ja, (0.5) 1,809 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00
QF, lavdo o (0.5) 1,809 0.15 000 004 011 022 045 0.14
QF, ot st (05) 1,809 039 007 022 040 056 0.72 0.21
QF ot gt (03) 1,809 048 012 030 049 0.66 0.79 0.21
QFylaotoegonTiorz, (05) 1,809 050 015 034 052 0.68 081 0.21
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D. Estimation of Implied Equity Premium Growth
Optimal Weights

For comparability to Tetlock (2023)’s IEP estimates, we use a similar approach to es-
timate Growth Optimal (GO) portfolio weights wy,; using option data from 2009. GO
portfolio weights are estimated using recursive (expanding) window of seemingly unre-
lated regressions (SUR) of variance premium on higher order risk neutral moments of
expected excess market returns for horizons of 30, 60, 90, 180, and 360 days:

4
E; (R%, _30) — Ee(RY, _30) =am,=s0 — Ry 110 > wet Bf (RE 250) + e1.m,=30
k=1
4
E} (R%, —g0) — B(R%, _g0) =aT,=60 — Ry {1, g0 Z wi e BF (B2 60) + €160
h=1
4
Ef (R%,—g0) — B(R%, _g0) =am,=00 = Ry y 1, —o0 O Wkt B (RE 200) + €61,=00
k=1
4
2 2 —1 Dk+2
E} (R, —180) — Br(R%, Z150) =180 = Ry yp _150 O Wkt B (RS2 50) + €11, 150
h=1
4
n2 D2 —1 Dk+2
E: (RTn:?)GO) - Et(RTn:?)GO) =ar,=360 — R £,£,T,, =360 Z wk,ztEZs (RT::360) + €4,7,=360
k=1

(17)

For identification of GO portfolio weights, we impose a cross-horizon linear restric-
tion, requiring that the GO weights of a given order be equal across all horizons:

wk7t7T1 = wk7t7T2,‘v’T1 = 30, ceey 360, T2 = 30, ceey 360. (18)

Risk neutral moments of expected excess returns are estimated using the following
approach (Bakshi and Madan (2000); and Carr and Madan (2001)):

Ry, B (R =

gl e - > Y (19)
I / (K = Fir,) pt,Tn(K)dK+/ (K = Fyr, )’ "crm, (K)dK | -

P 1Jo Fi,

We use options with a.m. settlement, without special settlement, and with time to
expiration greater than or equal to 7 days and less than or equal to 549 days. We remove
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options with missing implied volatility, which occurs when the option midquote is below
intrinsic value or when the Optionmetrics implied volatility calculation fails to converge.
We use option expirations with at least 10 distinct strike prices and a moneyness range
(K/P;) from 95% to 105%.

Constant maturity risk-neutral moments are obtained using linear interpolation.
Variance premia are estimated as the difference between risk-neutral and physical vari-
ance, where physical variance is estimated using a T),-step ahead forecast of realized
variance coming from an recursive window estimation of an ARFIMA(0,d,0) model.

Daily realized variance is estimated using trades in the SPY ETF obtained from
TAQ from 2005. We require that transaction prices and quantities are positive, trades
take place during regular trading hours, trades are not marked as corrected, the trade
condition code not be 1,4, 7,8, 9, A, B, C, D, G,H, K, L, N, P, R, S, U, V, W Y,
or 7Z, and that the trade comes from the most active exchange on that day. We use the
median transaction price for each timestamp.

We use the approach of Barndorff-Nielsen, Hansen, Lunde, and Shephard (2009)
and Patton and Sheppard (2015), where the daily RV estimator is the average of 10
sub-sampled RV estimators based on 10 staggered sets of 78 non-overlapping intervals
coming from 79 trade prices equally spaced in trade time. The first RV estimator uses
prices 1, 11, 21, ..., 781, the second uses prices 2, 12, 22, ..., 782, and the tenth uses
prices 10, 20, 30, ..., 790.

Estimates of GO portfolio weights are presented in Figure A1, and estimates for the
LVIX, SVIX, and IEP for the one year horizon are presented in Figure A2. Estimates
are quantitatively similar to those of Tetlock (2023), who shows that these weights
can be interpreted as futures (k=1), and swaps based on market variance, skewness,
and kurtosis (k=2,3,4, respectively) positions by an unconstrained rational log utility
investor (Shiller, Fischer, and Friedman (1984) and Campbell and Kyle (1993)).
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Figure Al: Estimated GO Portfolio Weights. This figure presents estimated
Growth Optimal (GO) portfolio weights. GO portfolio weights are estimated using
recursive window SUR regressions of variance premium on higher order risk neutral
moments of expected excess market returns for horizons of 30, 60, 90, 180, and 360
days.
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Figure A2: Comparison of SVIX and IEP. This figure compares estimates of the
Gao and Martin (2021) LVIX, Martin (2017) SVIX and Tetlock (2023) IEP models of
the equity premium at the one year horizon.
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Table A6:
Multiple Testing Adjusted p-values for Data-Driven Analysis

This table reports all forward periods with significant abnormal premia. After averaging ab-
normal premia across available trade dates for each forward period e, we estimate the following

regressions:
ASVIX x Hy = a+ BL. + e,

ASVIX is the average abnormal forward equity premia (per trade day) for the forward

where
period ending on date e, H. is the length of the forward period in trade days, and I, is an
indicator variable equal to one for all observations pertaining to one forward period in each
regression and zero otherwise. Statistically significant forward periods are sorted in order of
economic significance measured by 3 in column (4). Column (2) reports the end date of each
forward period. Column (3) reports the associated event(s). For forward periods not spanning
CPI, FOMC, and NFP releases, we use the online archives of the Wall Street Journal to identify
scheduled event(s). The p-values are reported in column (5). Column (6) reports the length
of each forward period in trade days. We additionally report the trade date average of raw
forward premia over the forward period for the SVIX and IEP models of expected returns in
columns (7) and (8), respectively. We also report multiple testing adjusted p-values using the
Holm (1979) and Benjamini and Hochberg (1995) (FDR of 0.05) corrections.
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(1) 2) ) (4) () (6) (M) (8) (9)
Forward Holm BH Period | SVIX Equity IEP Equity
No. Period  Event(s) 8 (bp) pvalue p-value Length | Prem. (bp) Prem. (bp)

1 2020-11-04 Presidential Election 7.897 < 0.001 < 0.001 2 13.43 36.48

2 2023-01-12 CPI 4981 < 0.001 < 0.001 1 6.60 17.59

3 2022-12-13 CPI 3.886 < 0.001 < 0.001 1 5.47 14.65

4 2016-11-09 Presidential Election 3.343 < 0.001 < 0.001 2 4.95 14.32

5 2023-03-22 FOMC 3.227 < 0.001 < 0.001 1 4.64 12.40

6 2020-04-03 NFP 2927 < 0.001 < 0.001 2 20.68 59.41

7 2022-12-14 FOMC 2.731 < 0.001 < 0.001 1 4.29 11.49

8 2022-10-13 CPI 2.683 < 0.001 < 0.001 1 5.60 15.40

9 2021-01-06 Electoral College Count, Georgia Runoff ~ 2.494 < 0.001 < 0.001 2 6.39 17.68
10 2022-11-02 FOMC 2421 < 0.001 < 0.001 1 5.71 15.49
11 2023-02-14 CPI 2414 < 0.001 < 0.001 1 3.51 9.38
12 2023-02-01 FOMC 2399 < 0.001 < 0.001 1 3.67 9.76
13 2020-04-01 Covid-19 2386 < 0.001 < 0.001 1 10.96 31.61
14 2022-11-10 CPI 2.372 < 0.001 < 0.001 1 5.72 15.41
15 2022-03-16 FOMC 2.359 < 0.001 < 0.001 2 8.01 22.35
16 2023-03-14 CPI 2245 0.001 < 0.001 1 3.49 9.34
17 2022-07-27 FOMC 1.902  0.046 0.003 2 5.37 14.90
18 2022-09-13 CPI 1.729  0.224 0.011 1 4.06 11.28
19 2020-11-06 FOMC, NFP 1.704  0.277 0.013 2 7.78 21.35
20 2017-05-08 French Presidential Election Runoff 1.611 0.606 0.028 1 2.31 6.77
21 2023-02-03 NFP 1.583  0.758 0.034 1 2.82 7.53
22 2023-05-03 FOMC 1.527 1.000 0.050 1 2.66 7.13
23 2019-07-01 Trump-Xi G-20 Bilateral 1.522 1.000 0.050 1 2.65 7.87
24 2023-04-12 CPI 1.418 1.000 0.103 1 2.88 7.71
25 2020-04-08 Covid-19 1.416 1.000 0.103 2 20.01 56.93
26 2018-11-07 Midterm Election 1.341 1.000 0.170 2 4.52 13.41
27 2022-06-15 FOMC 1.332 1.000 0.175 2 5.25 14.61
28 2022-09-21 FOMC 1.284 1.000 0.226 2 4.50 12.47
29 2022-07-13 CPI 1.275 1.000 0.233 2 5.69 15.76
30 2023-01-06 NFP 1.144 1.000 0.522 1 2.97 7.95
31 2020-03-04 FOMC 1.133 1.000 0.537 2 3.59 10.80
32 2022-11-09 Midterm Election 1.057 1.000 0.778 1 4.48 12.06
33 2022-05-04 FOMC 1.034 1.000 0.864 2 4.00 11.19
34 2017-04-24 French Presidential Election First Round 1.015 1.000 0.937 3 3.20 9.32
35 2023-03-10 NFP 0.959 1.000 1.000 1 2.24 5.99
36 2019-07-31 FOMC 0.951 1.000 1.000 2 2.26 6.75
37 2020-10-02 NFP 0.926 1.000 1.000 2 5.72 15.49
38 2023-04-10 NFP 0.925 1.000 1.000 1 2.78 7.47
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Table AT:
Equity Premia on Macroeconomic Release Dates, Oct 2016-Dec 2023

This table reports results of the following regression of abnormal equity premia per forward
period on indicator variables for each of the 50 macroeconomic releases and an additional
indicator variable for presidential elections.

APP s Hy = a + SM | (vl o) + SIECH™ 4,

SVIX
Ae

where is the average across available trade dates of A%S:XIX s Ime = 1 Iy = 1if

macroeconomic release m occurs over forward period e and zero otherwise. Iflectn = 1 for
forward periods spanning November presidential elections. H, is the length of the forward
period in trading days. Releases for which v values are statistically significant are labeled
with the release name and statistically insignificant estimates are instead labeled with their
release number (listed in Appendix Table A3). Panel B reports for the estimated « coefficient
multiplied by the number of releases of release type m per year for each macroeconomic release.
Robust standard errors are used.

Regressor Coefficient t-stat Regressor Coefficient t-stat
I . (Nonfarm payroll) 0.29 3.90 I ¢ 0.07 0.90
I, 0.02 0.37 Iy7.e 0.03 0.47
Is. (FOMC) 0.62 10.14 s, -0.06 111
I,. (CPI) 0.46 6.93 I ¢ -0.16 -1.76
Is . -0.02 -0.28 I30.¢ -0.07 -1.32
Is . 0.02 0.33 I31¢ 0.00 -0.05
Iz, -0.01 -0.08 I3z, 0.01 0.17
Is. 0.02  -0.29 Isze 0.09 1.20
Iy, -0.09 -1.17 I3y -0.07 -0.88
Lo, 0.03 0.56 I35, -0.01 -0.12
I11 . (ADP Employment Change) 0.13 2.01 I36.c 0.01 0.25
Iioe 0.1 2.75 Is7e -0.04 -0.69
Iz -0.03 -0.55 Isge 0.10 1.64
TIye 0.00 0.04 I3g e -0.04 -0.80
Iis e -0.04 -0.58 Lype -0.04 -0.59
Lige 016 -3.01 Iny 012 -1.46
Iz -0.09 -1.65 Lio e 0.00 -0.06
Lis.e 0.0 -0.18 Lize 010 -1.76
IlQ,e na I44,e na
Iy e 0.03 0.48 L5 e -0.20 -2.32
Iy e 0.00 -0.05 Lyg e 0.15 1.62
I22,e -0.01 -0.15 I477e na
Iz, 0.08 1.25 Iig e -0.01 -0.13
Iy -0.03 -0.50 Lig e -0.10 -1.26
Is . 0.01 0.21 Isp e 0.02 0.43

[election 3.58 17.64

Constant 0.05 1.97

N 1,199
R? 0.32
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E. Additional Results on the Cross-section of Macroe-
conomic Releases

Figure A3 reports a univariate version of Figure 4 in which we include only one macroe-
conomic release at a time when explaining realized excess stock returns. Similarly, Figure
A4 reports a univariate version of Figure 5 in which we include only one macroeconomic
release at a time when explaining the equity premium.

Figure A3: Excess Stock Returns on Macroeconomic Release Dates

This figure is based on regressions of realized excess stock returns on one of the 50 macroeco-
nomic releases and an additional indicator variable for elections

TftOCk - 7"{ —a+ ’lem,t + 5Itelectwn T e

A separate regression is estimated for each macroeconomic release m. Excess stock returns
are from Ken French’s data library. I,,,; = 1 if there is a release of macroeconomic release m
occurring on day ¢ and If'é" = 1 on the day following November presidential election dates.
The regression is estimated on daily data from October 31, 1996, to December 31, 2023. The
figure reports the estimated v coeflicients, with statistically significant releases labeled with
the release name and statistically insignificant releases are labeled with their release number
(listed in Appendix Table A3). Robust standard errors are used.
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Figure A4: Equity Premia on Macroeconomic Release Dates

The figure is based on a regression of abnormal equity premia per forward period on indicator
variables for one of the 50 macroeconomic releases and an additional indicator variable for
elections

AEVIX > He = o+ ’YmIm,e + 6I:lection + €e.

A separate regression is estimated for each macroeconomic release m. ASVI X

VIX I '
m7

is the average

across trade dates of AS = 1 if there is a release of macroeconomic release m over

forward period e and Iflecmn = 1 if there is a presidential election over forward period e.
Robust standard errors are used. Releases for which v values are statistically significant are
labelled with the release name and statistically insignificant estimates are labelled with their
release number (listed in Appendix Table A3). Robust standard errors are used.
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