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This paper studies the pre-Federal Open Market Committee (FOMC) announcement
drift at the stock level. We hypothesize that investors have a higher propensity to spec-
ulate before the monetary policy announcements by the FOMC, due to the resolution
of uncertainty and associated reduction in investors’ fear. Indeed, we find evidence that
there exists a drift of lottery-like stocks in the pre-FOMC window, when investors’ fear
gauge is lower, together with higher demand for lottery-like stocks and higher realized
skewness. Moreover, we show that the demand for lottery-like stocks ahead of FOMC
announcements is more prominent among institutional investors than retail investors. Our
findings also identify the key role of transient and quasi-index institutional investors in
our documented flight-to-lottery effect. Our findings advance the ongoing debates about
the role of firms’ investor heterogeneity in determining how monetary policy affects cor-
porate managers’ decisions. Our paper has important implications for central banks and
managers by showing that investors’ preference for lottery-like stocks increases before
FOMC announcements.

Introduction

Monetary policy decisions can have a significant
impact on business operations and financial mar-
kets. Corporate managers usually incorporate the
potential impact of monetary policy into their fi-
nancial planning and forecasting processes. Man-
agers also need to be aware of the broader macroe-
conomic environment in which their organizations
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operate. Understanding monetary policy tools,
goals and strategies can provide insights into the
overall economic conditions and trends that may
impact business decision-making.
The Federal Open Market Committee (FOMC)

announcements are key dates in the calendar of
investors, since they provide important informa-
tion about the stance of monetary policy as well
as the Fed’s assessment of the economic out-
look (Nakamura and Steinsson, 2018). In a sem-
inal study, Lucca andMoench (2015) demonstrate
that the stock market experiences large excess re-
turns in anticipation of monetary policy decisions
made at scheduled FOMC meetings.1 They point
out that the pre-FOMC announcement drift is

1They find that the S&P500 index (SPX), on average,
increases 49 basis points (bps) within the 24-h window
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difficult to explain. Follow-up studies focus on
the role of information signals prior to FOMC
announcements in resolving uncertainty. These
signals can take the form of informal commu-
nications from Fed officials to the public, or in-
formation leakage (Ai and Bansal, 2018; Bernile,
Hu and Tang, 2016; Cieslak, Morse and Vissing-
Jorgensen, 2019; Hu et al., 2022; Kurov et al.,
2019). The magnitude of the drift has recently
declined (Lucca and Moench, 2018), mainly oc-
curring ahead of FOMC announcements that are
associated with a press conference (PC), thereby
highlighting the potential role of investors’ atten-
tion (Boguth, Grégoire and Martineau, 2019).

In this paper, we examine the pre-FOMC an-
nouncement drift at the stock level by analysing
lottery-like and non-lottery stocks. Kumar (2009)
defines lottery-like stocks as those offering ‘a tiny
probability of a huge reward and a large prob-
ability of a small loss’.2 An extensive literature
documents that investors with speculative prefer-
ences concentrate their trading in stocks with lot-
tery features, such as high idiosyncratic skewness
(An et al., 2020; Bali, Cakici and Whitelaw, 2011;
Bali et al., 2017). In order to speculate on the
pre-FOMC announcement drift, stock investors
must trade individual stocks that are feasible for
trading and can benefit the most. We conjecture
that investors’ propensity to speculate, triggered
by the resolution of uncertainty and associated
reduction in investors’ fear, increases in the win-
dow preceding the FOMC announcement. Since
lottery-like stocks as speculative assets have the
potential for extraordinarily high returns, we pos-
tulate that investors are incentivized to invest in
lottery-like stocks prior to the FOMC announce-
ments. In line with this rationale, the strong de-
mand for lottery-like stocks in the pre-FOMC an-
nouncement window at the timewhen investors are
less fearful, which we deem as ‘flight-to-lottery’,
should push up their prices, hence generating the
return differential between lottery-like and non-
lottery stocks. We start our empirical analysis by

ahead of the scheduled announcements by the FOMC
from September 1994 to March 2011, which accounts for
80% of annual realized excess returns on the SPX. Savor
and Wilson (2013) find that stock market average returns
are higher when importantmacroeconomic news is sched-
uled for announcement.
2Kumar (2009) also emphasizes that the prices of lottery-
like stocks are low and the probabilities of their payoffs
are known in advance.

categorizing US stocks in portfolios defined by the
lottery characteristic, and then evaluate the per-
formance of these portfolios, as well as the de-
mand for lottery stocks, over the pre-FOMC win-
dow. Our evidence is novel and highlights that
there is higher demand for lottery stocks in the pre-
FOMC window, when the investors’ fear gauge is
lower, together with higher realized skewness and
higher returns for lottery stocks. Moreover, our
findings identify the key role of transient institu-
tional investors, and cannot be explained on the
basis of firm characteristic risks and common risk
factors.

Our sample period is from September 1994 to
December 2021, including 131 FOMC announce-
ments before March 2011 and 56 announce-
ments accompanied by PCs after then. To iden-
tify lottery-like and non-lottery stocks, we employ
five lottery feature proxies following previous stud-
ies: high expected idiosyncratic skewness (Boyer,
Mitton and Vorkink, 2010; Kumar, 2009), high
idiosyncratic volatility (Ang et al., 2006; Kumar,
2009), high maximum daily return (Bali, Cakici
and Whitelaw, 2011; Bali et al., 2017), low stock
price (Kumar, 2009; Liu et al., 2020) and a high
Z-score, which is the composite index of the previ-
ous four measures (Liu et al., 2020). As shown in
Figure 1, we find that the pre-FOMC announce-
ment drift of the average SPX constituents with
the most (least) lottery features is greater (lower)
than the drift of the average SPX constituents.3

This graphical evidence suggests that, to a certain
extent, the trading of lottery-like stocks drives the
pre-FOMC announcement drift documented by
Lucca and Moench (2015).

Based on each of the above lottery features’
NYSE breakpoints measured at the end of the
month prior to the FOMC announcements, we
sort stocks into ten decile portfolios from D1 to
D10. Stocks in D10 are lottery-like stocks, while
stocks inD1 are non-lottery stocks. To examine the
potential implications of a preference for lottery-
like stocks in the run-up to FOMC announce-
ments, we compare the performance of portfolios
D1 and D10 in the relevant windows. To rule out

3Figure 1 presents the return patterns of lottery-like
and non-lottery stocks in the SPX constituents, because
we would like to motivate our study based on Lucca
and Moench (2015). We observe similar pre-FOMC an-
nouncement return patterns for lottery-like and non-
lottery stocks in our full sample.
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Institutional investors or retail investors? 3

Figure 1. Pre-FOMC announcement drifts of lottery-like and non-
lottery stocks in the SPX. This figure shows the average cumula-
tive returns on the SPX constituents (solid line), lottery-like stocks
in the SPX constituents (dotted line with cross) and non-lottery
stocks in the SPX constituents (dashed line with circle) during
the days of the scheduled FOMC announcements. At the begin-
ning of each month, all stocks in our sample are sorted into ten
value-weighted decile portfolios based on Z-score, defined in the
text. We adopt Z-score’s NYSE breakpoints in our portfolio con-
struction. Stocks in decile 10 (1) have the most (least) lottery-like
features.We take the SPX constituents as lottery-like stocks if they
are in deciles 8, 9 and 10, and take the SPX constituents as non-
lottery stocks if they are in deciles 1, 2 and 3. The time period is
from 9:30 a.m. ET to the announcement time. The sample period is
fromSeptember 1994 toMarch 2011, following Lucca andMoench
(2015) [Colour figure can be viewed at wileyonlinelibrary.com]

the impact of potential information leakage before
the FOMC announcements, our pre-FOMC an-
nouncement windows start at the end of the pre-
vious day (t−1) and end 10 min before the sched-
uled FOMC announcement on day t.4 Economet-
ric estimates reveal that, on average, the value-
weighted returns on D10 increase 29.3–47.9 bps
for all five lottery proxies during the pre-FOMC
announcement windows. In addition, the posi-
tive pre-FOMC announcement drifts of D10 are
larger than those of the corresponding D1. Fur-
ther, neither the pre-FOMC announcement drift
of lottery-like stocks nor the spread of the drifts
between lottery-like and non-lottery stocks reverts
in the 5-day window after the announcements.

In the above portfolio analyses, we do not explic-
itly control for firm characteristics associated with
stock risk profiles. A risk-based explanation of our
finding could be that investors view the FOMC

4Official protocols about FOMC news embargo rules and
the length of the embargo periods are not publicly avail-
able (Bernile, Hu and Tang, 2016).

announcements as high risk and uncertainty
events, so they command compensation for hold-
ing stocks with greater risk. To control for firm
characteristics that influence the risk–return trade-
off, we adopt Fama and MacBeth (1973) re-
gressions and control for firm size, book-to-
market, momentum, liquidity (Amihud, 2002),
the sensitivity of stock returns to monetary pol-
icy announcement surprises (Ai et al., 2022),
capital asset pricing model (CAPM) beta, eco-
nomic uncertainty beta (Bali, Brown and Tang,
2017) and volatility beta (Ang et al., 2006).
The pre-FOMC announcement drift of lottery-
like stocks and its persistence during the 5-day
post-FOMC announcement window remain ro-
bust. Our findings suggest that the higher re-
turns on lottery-like stocks before the announce-
ments cannot be explained by the risks associ-
ated with firm characteristics and common risk
factors.
To the extent that buy and sell order imbalance

reflects investors’ trading preferences, we expect
to see a distinctive difference between the lottery-
like and non-lottery stocks, as well as between
FOMC announcement days and the other trad-
ing days.We first investigatewhether investors have
a stronger preference for lottery-like stocks ahead
of the FOMC announcements. Using daily trans-
action data, we find that the buy and sell order
imbalance of lottery-like stocks is larger during
the pre-FOMC announcement windows than the
other trading days. Further, the increases in the
order imbalance of lottery-like stocks are higher
than those of non-lottery stocks. These results sup-
port the notion that stronger demand for lottery-
like stocks ahead of the FOMC announcements
drives up their prices.
Next, we analyse whether the flight-to-lottery

phenomenon is driven by retail investors or institu-
tional investors. Popular press and academic stud-
ies often view retail investors as behavioural noise
traders and institutional investors as rational ar-
bitrageurs. Previous studies suggest that retail in-
vestors are more attracted to lottery-like stocks
than institutional investors, and their lottery pref-
erence leads to the overvaluation of lottery-like
stocks (e.g. Kumar, 2009; Liu et al., 2020). There-
fore, it could be the case that retail investors’ pref-
erence for speculative assets drives up the price
of lottery-like stocks ahead of the FOMC an-
nouncements. However, institutional ownership in
the US stock market exceeded 50% in 1994 and

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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4 H. Guo et al.

was more than 70% at the end of our sample
period in 2017.5 Thus, betting on lottery-like
stocks is not necessarily a phenomenon driven by
retail investors.

To this end, we focus on a subsample period
from September 1994 to December 2000, dur-
ing which we can identify the orders most likely
made by retail investors. Our order imbalance re-
sults remain robust in the subsample. However,
we do not find evidence that the retail order im-
balance over the pre-FOMC announcement win-
dows is larger for lottery-like stocks than for non-
lottery stocks. Our finding indicates that FOMC
announcement events tend to grab institutional
investors’ rather than retail investors’ attention.
Consistent with our findings based on transac-
tion data, we further show that the pre-FOMC
announcement drift of lottery-like stocks and the
spread of the pre-FOMC announcement drifts be-
tween lottery-like and non-lottery stocks are larger
among firms with higher transient and quasi-
index institutional ownership (Bushee, 1998). This
evidence suggests that the trading of institu-
tional investors with short-term trading strate-
gies plays an important role in the flight-to-lottery
phenomenon.

The previous literature on the lottery anomaly
shows that such a standard lottery trading port-
folio, taking a long position on non-lottery stocks
and a short position on lottery-like stocks, gener-
ates a positive alpha after adjusting for Fama and
French’s (1993) three factors and Carhart’s 1997
momentum factor. Given that the spread of the
pre-FOMC announcement drifts between lottery-
like and non-lottery stocks is positive, we con-
struct a refined lottery trading strategy by revert-
ing the betting-against-lottery strategy during the
pre-FOMC announcement windows but keeping
the standard lottery trading portfolio unchanged
during the other trading days. The refined lottery
trading portfolio generates a significantly higher
four-factor alpha than the standard lottery trading
portfolios. Our refined lottery trading strategy in-
dicates a profitable trading strategy (before trans-
action costs) for investors before the FOMC an-
nouncements.

In line with the conceptual framework outlined
above, our evidence highlights the critical features

5Data source: the institutional ownership summary file on
the Wharton Research Data Services (WRDS).

of the market environment in which the propen-
sity to speculate is higher ahead of the FOMC
announcements. First, we examine whether the
flight to lottery before the FOMC announcements
creates financial gains for investors. If investors,
especially institutional investors with short-term
trading strategies, consistently bet on lottery-like
stocks ahead of the FOMCmeetings, they have to
believe that the FOMC announcements could po-
tentially bring these stocks a non-zero probability
of high returns. Indeed, we find that lottery-like
stocks have higher realized skewness, compared
to non-lottery stocks, during the pre-FOMC an-
nouncement windows.

Second, we adopt the option implied volatil-
ity index (VIX) as our proxy for the investors’
fear at the market level. We show that there is a
larger decrease in the VIX ahead of the FOMC
announcements than over the other trading days.
Furthermore, this decline in investors’ fear is more
beneficial for the lottery-like stocks during the
pre-FOMC announcement windows. Specifically,
we regress portfolio returns of lottery-like and
non-lottery stocks on the change in the VIX and
find that the larger the decrease in investors’ fear,
the higher the pre-announcement drift of lottery-
like stocks.

Our paper contributes to a strand of studies on
investors’ reactions to the announcements of new
information. For example, Chang, Wu and Wong
(2010) find that firms with more family control
ownership experience significantly more negative
stock market reactions to innovation announce-
ments. Gregory et al. (2013) show that markets ini-
tially under-react to directors’ trades in their own
companies’ shares but recognize that female ex-
ecutives’ trades are informative in the long run.
Chen and Chang (2020) study whether the group
diversification and ownership structure of busi-
ness groups influence intra-group spillover effects.
They find that the stock price reactions of the an-
nouncing firms are positively associated with both
the stock price reactions of their non-announcing
group peers. Our paper highlights that investors’
risk preference changes before the FOMC an-
nouncements, and more importantly, institutional
and retail investors react to monetary policy infor-
mation differently.

Our paper is related to the work of Liu et al.
(2020), which shows that lottery-like stocks
outperform non-lottery stocks before earnings an-
nouncements. By contrast, we find that, with

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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Institutional investors or retail investors? 5

respect to the monetary policy news which
exerts market-wide impact, the pre-FOMC
announcement drift of lottery-like stocks is persis-
tent during the 5-day post-FOMC announcement
period, while Liu et al. (2020) document an
immediate reversal of the return spread between
lottery-like and non-lottery stocks during the post-
earnings announcement periods. It is important
to emphasize that our findings only indicate that
there is no short-term reversal of the pre-FOMC
announcement drift of lottery-like stocks. The
reversal of the pre-FOMC announcement drift of
lottery-like stocks in the long term is inevitable
due to the evidence in the literature that lottery-
like stocks underperform non-lottery stocks on
average. Liu et al. (2020) also show that the pre-
earnings announcement drift of lottery-like stocks
is only driven by retail investors, while our paper
finds that the pre-FOMC announcement drift of
lottery-like stocks is mainly driven by institutional
investors. Previous studies on lottery-like stocks
often attribute the lottery anomaly to the specu-
lation of retail investors, while our paper shows
that institutional investors also exhibit lottery
preference in the face of monetary policy shocks.
The findings of Liu et al. (2020) and our paper
suggest that firm-level information events, such as
earnings announcements, are related to individual
stocks and are easy to process directly by retail
investors, while market-level economic news an-
nouncements, such as FOMC announcements, are
more likely to have implications for institutional
investors. In a highly institutionalized US stock
market, retail investors are not the only investors
whose trading leads to stock return anomalies
(e.g. Cao, Han and Wang, 2017; Edelen, Ince and
Kadlec, 2016).

Implications for management practice

Our findings provide significant insights to cor-
porate managers. The incentive of managers to
deliver positive stock price growth to sharehold-
ers has been extensively studied both theoretically
and empirically. It can arise due to many fac-
tors, including shareholder pressure and personal
wealth concerns of the managers, linked to perfor-
mance evaluation and compensation. While there
is an ongoing debate about whether performance-
related compensation is effective in aligning the
interests of managers and shareholders, or rather

complicates the agency problem,6 positive stock
price growth is welcomed by all corporate stake-
holders. Moreover, stock price appreciation can
lead to higher investment, through various chan-
nels that include managerial overconfidence, as
well as a higher propensity for mergers and ac-
quisitions (M&As) and share buybacks.7 Hence, a
multitude of key corporate decisions and relation-
ships, as well as the personal wealth of the man-
agers, are affected by developments in the stock
price of the firm. Importantly, these arguments im-
ply that several adverse outcomes may materialize
if managers wrongly extrapolate longer-term de-
velopments from short-term trends in stock prices.
In particular, and related to our findings, managers
of lottery-type firms may observe the significant
stock price appreciation in the run-up to FOMC
announcements and form a belief that this pos-
itive trend may sustain in the longer term. This
can arise from an overestimation of their contri-
bution to the firm’s positive stock returns and their
ability to keep the stock price rising, and can lead
to overinvestment, among other important out-
comes. We should stress that the pre-FOMC posi-
tive stock price drift is likely to grab the attention
of managers, since it is not only statistically signif-
icant but also economically important. Moreover,
FOMC announcements are key dates in the cal-
endar of business and finance executives, and oc-
cur relatively frequently (eight scheduled meetings
per year). As Lucca and Moench (2015) highlight,
at the market level, 80% of annual realized excess
stock returns in their sample are accounted for by
the pre-FOMC announcement drift. Our results

6For literature in favour of CEO performance-related pay
as a means to resolve the agency problem see, among oth-
ers, Bizjak, Lemmon andNaveen (2008). Studies that take
a different view, focusing on the role of managerial power,
include Bebchuk and Fried (2003).
7Firm investment and market valuation are positively
linked in the Tobin’s Qmodel of investment (McLean and
Zhao, 2014). As Malmendier and Tate (2005) show, the
overconfidence of managers in their ability to keep the
firm’s stock price rising can account for corporate invest-
ment distortions. Overconfident managers overestimate
the returns to their investment projects and dislike exter-
nal funds due to their cost. Thus, they tend to overin-
vest when internal funds are available, and reduce invest-
ment when external financing is needed. Moreover, peri-
ods of sustained rise in stock prices are associated with
peaks in merger activity (Goel and Thakor, 2010; Har-
ford, 2005). Finally, as Lazonick (2014) points out, US
companies have tended to do buybacks in bull markets.

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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6 H. Guo et al.

show that the potential overconfidence of lottery
firms’ managers, based on the pre-FOMC trend,
would be largely unfounded, since the short-term
positive stock drift reverses in the longer term.

A recent strand of literature examines howmon-
etary policy influences corporate managers’ deci-
sions. Gallo, Hann and Li (2016) find that ag-
gregate firm earnings convey information about
monetary policy, and the market reacts negatively
to policy surprises, which leads to a negative re-
lation between aggregate earnings and stock re-
turns. Armstrong, Glaeser and Kepler (2019) find
that accounting quality moderates firms’ equity
market response and future investment sensitivity
to unexpected changes in monetary policy. Adra,
Barbopoulos and Saunders (2020) show that an
increase in the federal funds rate is associated
with a lowerM&A announcement return, a higher
probability of deal withdrawal and more financ-
ing challenges for acquirers. Ottonello and Win-
berry (2020) show that firmswith lower default risk
are more responsive to monetary shocks. A gap in
the previous studies is that the impact of monetary
policy on corporate activities may depend on mar-
ket reaction to the changes inmonetary policy. Our
paper helps to fill the gap by showing how the stock
prices of firms with different characteristics may
react differently before FOMC announcements.

Data and variables
Sample selection

The sample examined in this paper includes US
public firms from September 1994 to December
2021. After February 1994, the FOMC started
announcing its federal funds rate target, which
reduces virtually all of the timing ambiguity as-
sociated with the rate changes (Bernanke and
Kuttner, 2005).8 Lucca and Moench (2015) find
that the pre-FOMC announcement drift of the
SPX is more pronounced during the post-1994 pe-
riod. There are 218 scheduled FOMC announce-
ments in our sample period. Following Lucca and
Moench (2015), we exclude two outlier announce-
ments on 26 June 2002 and 28 January 2009 that

8Prior to 1994, the FOMC did not make regular an-
nouncements to disclose its policy actions. In the days fol-
lowing FOMC meetings, investors had to infer these ac-
tions through the size and type of open-market operations
in the Federal Reserve Bank of New York’s trading desk
(Bernanke and Kuttner, 2005).

have the most extreme negative and positive pre-
FOMCannouncement returns on the SPX, respec-
tively, in our sample.

Among the remaining 216 FOMCmeetings, the
announcement dates and time stamps of news re-
ports are available on the Federal Reserve Board’s
website. To examine the pre-FOMC announce-
ment stock return drift, we collect the intra-day
price data of the SPX and VIX from tick data and
the intra-day stock price and order data of firms
listed on the NYSE, AMEX and NASDAQ from
the Trade and Quote (TAQ) database.9 Daily stock
price, market value, trading volume and SPX com-
ponent data are extracted from the Center for Re-
search in Security Prices (CRSP). We include only
common stocks, and drop observations with stock
prices less than $1. Stock book value of equity
data are obtained from Compustat. The FOMC
PC data and daily VIX data are obtained from
the Federal Reserve Bank of St. Louis’ website.
The return data of Fama and French’s (1993) three
factors (market excess return (RMRF), size fac-
tor (SMB) and value factor (HML)) and the daily
rates on 1-month T-bills are obtained from Ken-
neth R. French’s data library. Carhart’s 1997 mo-
mentum factor (UMD) return data are collected
from Wharton Research Data Services (WRDS).
Firm institutional ownership data are from the
Thomson Financial 13F database; institutional
investor-type data are fromBrianBushee’s website.

Table 1 provides summary statistics on the key
variables (at the stock-month level) used in our em-
pirical analysis. Sincemost of our analysis refers to
stock returns and their summary statistics, we omit
a detailed discussion of daily stock returns here
and instead refer interested readers to the table.

Lottery proxies

To gauge the lottery feature of stocks, we fol-
low previous studies on lottery-like stocks and
construct the following five measures: expected
idiosyncratic skewness (Expskew); idiosyncratic
volatility (Idvol); maximum daily return (Maxret);
stock price (Prc); and a composite Z-score based
on the previous four lottery proxies. Stocks with
a higher value of these five measures are more
like lotteries.

9We use monthly TAQ files for the pre-2003 sample pe-
riod. After 2003, we use daily TAQ files, which include
millisecond time-stamped data.

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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Institutional investors or retail investors? 7

Table 1. Summary statistics

Variables Obs. Mean SD Min P1 P99 Max

Expskew 826,935 0.421 0.806 −213.663 −0.461 3.258 249.653
Idvol 1,150,779 0.033 0.021 0.003 0.009 0.102 0.811
Maxret 1,541,707 0.077 0.100 −0.114 0.008 0.399 10.252
Prc 1,533,669 −36.187 1890.685 −436,000.000 −167.030 −1.130 −1.000
Z-score 1,539,313 5.524 2.337 1.000 1.250 10.000 10.000
Ln(Size) 1,284,611 13.120 1.932 8.198 9.397 18.109 19.506
Ln(BTM) 1,206,758 −0.795 0.874 −4.352 −3.456 0.858 0.947
MOM(−1, −0) 1,277,561 −0.003 0.157 −2.670 −0.508 0.379 4.365
MOM(−12, −1) 1,187,709 0.064 0.482 −3.742 −1.200 1.552 5.768
MOM(−36, −12) 1,024,954 0.089 0.641 −6.400 −1.671 1.915 6.980
Illiq 1,284,432 0.000 0.002 0.000 0.000 0.001 0.030
BetaCAPM 1,170,232 1.074 0.865 −26.745 −0.456 3.800 22.601
BetaUNC 1,096,932 3.727 165.414 −9144.753 −388.138 434.588 21,585.460
Beta�VIX 1,280,793 0.026 1.301 −70.123 −3.454 3.627 211.035
Institutional ownership 1,235,534 0.514 0.310 0.000 0.000 1.000 1.000
Transient institutional ownership 1,108,954 0.127 0.401 0.000 0.000 0.509 1.000
Quasi-indexer ownership 1,161,057 0.296 1.174 0.000 0.001 0.841 1.000

This table reports the summary statistics of the key variables (at the stock-month level) used in our main empirical analyses. The sample
period is from September 1994 to December 2021. The number of observations, mean, standard deviation, minimum, 1st percentile,
99th percentile and maximum are reported from left to right, in sequence for each variable.

Expskew: Kumar (2009) suggests that gam-
blers perceive high idiosyncratic skewness as a
lottery feature. Using a cross-sectional model to
estimate expected idiosyncratic skewness, Boyer,
Mitton and Vorkink (2010) also find a neg-
ative relation between it and future stock re-
turns. We adopt Boyer, Mitton and Vorkink’s
(2010) method (model 6 of table 2, p. 179)
and calculate expected idiosyncratic skewness
(Idskew) as our first measure of the lottery
feature.
Idvol: Ang et al. (2006) document a negative re-

lation between idiosyncratic volatility and future
stock returns. Kumar (2009) indicates that stocks
with higher idiosyncratic volatility are more at-
tractive to investors with gambling preferences.
Following Kumar’s (2009) method, we calculate
idiosyncratic volatility (Idvol) as the standard de-
viation of the residual obtained by fitting a four-
factor model to the time series of daily stock re-
turns over the past 60 months. The four factors
employed are Fama and French’s (1993) three fac-
tors (RMRF, SMB andHML) and Carhart’s 1997
momentum factor (UMD). When calculating Id-
vol, we require that aminimumof 36 validmonthly
returns be used in the regression. Idvol is our sec-
ond measure of the lottery feature.
Maxret: Bali, Cakici and Whitelaw (2011) find

that a stock’s maximum daily returns over a month
are negatively associated with its future returns.

Table 2. Pre-FOMC drift at the market level

SPX

LM’s sample Full sample Full sample (PC)
(1) (2) (3)

FOMCpre
t 0.317*** 0.220*** 0.255***

−5.74 (5.03) (5.40)
Intercept 0.014 0.026* 0.026*

−0.71 (1.75) (1.76)
Obs. 4174 6881 6881
No. FOMC 131 216 187

This table presents the OLS regression results of Equation (1).
The sample periods are from September 1994 to March 2011
(Lucca and Moench’s (2015) sample, LM) in column (1) and
from September 1994 to December 2021 in columns (2) and (3).
The dependent variable is the log excess returns on the SPX from
the close on day t − 1 to 10 min before FOMC announcements
on day t for FOMC announcement days, and the close-to-close
daily log excess returns on the SPX for non-announcement days.
In columns (1) and (2), FOMCpre

t is equal to 1 on FOMC an-
nouncement days, and 0 otherwise. In column (3), FOMCpre

t is
equal to one on the FOMC announcement days before March
2011 and on the FOMC announcement days after March 2011
which are accompanied by press conferences (PC), and 0 other-
wise. The t-statistics reported in parentheses are calculated using
the heteroscedasticity-consistent standard errors (White, 1980).
∗∗∗, ∗∗ and ∗ denote statistical significance at the 1%, 5% and 10%
levels, respectively.

They also find that the negative relation between
idiosyncratic volatility and returns documented by
Ang et al. (2006) is often reversed after controlling

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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8 H. Guo et al.

for maximum daily returns. Given that large max-
imum daily stock returns are like lottery payoffs,
Bali, Cakici and Whitelaw (2011) conjecture that
the negative relation between maximum daily re-
turns and future returns is due to investors’ prefer-
ence for lottery-like stocks. Following their study,
we adopt maximum daily stock returns within a
calendar month (Maxret) as our third measure of
the lottery feature.
Prc: Kumar (2009) suggests that speculators in a

stock market are likely to extrapolate past extreme
stock return events into the future, especially when
the associated stocks happen to have low prices
and high volatility. Given that speculators tend to
be attracted to stockswith lowprices in the hope of
getting positive returns, we follow Liu et al. (2020)
and use a stock’s closing price, as our fourth mea-
sure of the lottery feature. To be consistent with
the other four lottery proxies, we define Prc as the
negative value of closing prices, so that stocks with
a higher Prc are more lottery-like.
Z-score: Following Liu et al. (2020), we con-

struct a monthly composite lottery measure Z-
score, based on the rankings of Expskew, Id-
vol, Maxret and Prc. Each month, we calculate a
stock’s decile ranking based on each one of the
four lottery measures. Stocks with a score of 10 (1)
are themost (least) lottery-like stocks.We calculate
Z-score as the average of the scores over the four
lottery measures. We define Z-score as missing in a
given month if more than two lottery measures are
not available in the month.

Measurement of the demand for lottery-like stocks

Following Kumar (2009), we use buy and sell or-
der imbalance to measure the change in investors’
demand for lottery-like and non-lottery stocks. On
FOMC announcement days, we calculate a portfo-
lio’s aggregate buyer-initiated (seller-initiated) dol-
lar trading volume as the summation of the buyer-
initiated (seller-initiated) dollar trading volume of
all stocks in the portfolio, from the market close
on day t−1 to 10min before the FOMC announce-
ment on day t.On non-announcement days, a port-
folio’s aggregate buyer-initiated and seller-initiated
dollar trading volumes are calculated from the
market close on day t−1 to the market close on
day t. A trade is defined as buyer-initiated (seller-
initiated) if the transaction price is above (below)
the midpoint of the recent (the previous second)
bid–ask quotes (Lee and Ready, 1991). If a trans-

action price is equal to the midpoint, we define
the trade as buyer-initiated (seller-initiated) if the
trade price is above (below) the most recent exe-
cuted transaction price. To calculate the aggregate
daily order imbalance (OIBt) of a portfolio, we
scale the difference in the aggregate buyer-initiated
and seller-initiated dollar trading volume by the
summation of the aggregate buyer-initiated and
seller-initiated dollar trading volume.

In the calculation of OIBt, we do not differenti-
ate orders by their size. Kumar (2009) shows that
lottery preferences are more prominent among re-
tail investors. To differentiate the preference be-
tween institutional investors and retail investors,
we follow Yuan (2015) and estimate retail or-
der imbalance (ROIBt). Specifically, we consider
only small-sized buy and sell trades that are less
than $10,000 (in 1991 dollar value). Since insti-
tutional investors have commonly broken down
their large orders into small ones to reduce transac-
tion costs in recent years (Barber, Odean and Zhu,
2009; Yuan, 2015), we only calculate ROIBt from
September 1994 to December 2000 so that the ac-
curacy of identifying trades initiated by retail in-
vestors is not undermined.

Econometric models and main results
Pre-FOMC announcement drift at the market level

We start our analyses by examining the SPX re-
turn drift over the pre-FOMC announcement win-
dows in our sample. We examine both Lucca and
Moench’s (2015) sample period from September
1994 to March 2011 and our extended sample
period from September 1994 to December 2017.
Specifically, we employ the simple dummy variable
time-series regression model following Lucca and
Moench (2015):

Rt = β0 + β1 ∗ FOMCpre
t + εt (1)

where Rt is the log excess return on the SPX over
the 1-month T-bill rate in percentage points. On
announcement days, we measure Rt from the mar-
ket close (4:00 p.m.) on day t − 1 to 10 min be-
fore the FOMC announcement on day t. For ex-
ample, for a FOMC statement announced at 2:15
p.m. on day t, Rt is calculated from 4:00 p.m.
on day t − 1 to 2:05 p.m. on day t. On non-
announcement days, Rt denotes the close-to-close
log excess return, that is, from 4:00 p.m. on day

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Institutional investors or retail investors? 9

t − 1 to 4:00 p.m. on day t.10 The explanatory vari-
able of interest is FOMCpre

t , an indicator vari-
able equal to 1 on scheduled announcement days,
and 0 otherwise. Therefore, the intercept (β0) mea-
sures the unconditional mean log excess returns
earned on non-announcement days, while the co-
efficient of FOMCpre

t (β1) is the difference in
the mean log excess returns between pre-FOMC
announcement windows and non-announcement
days. Equation (1) is estimated using an ordinary
least squares (OLS) regression with Huber–White
standard errors (White, 1980).

In column (1) of Table 2, we replicate the spec-
ification and sample period in Lucca and Moench
(2015) and obtain results that are very similar to
theirs. Specifically, β1 is positive and statistically
significant, suggesting that the mean log excess re-
turn on the SPX is 31.7 bps higher on 131 pre-
FOMC announcement windows than the other
non-announcement daily windows. The sum of β0

and β1 is equal to 33.1 bps, which is very close
to the 33.5 bps reported in column (5) of table 2
of Lucca and Moench (2015) (p. 340).11 These re-
sults confirm the data of our FOMC announce-
ment dates and regression specification.

In column (2) of Table 2, we examine the pre-
FOMC announcement drift using our full sam-
ple with 216 FOMC announcements. β1 remains
positive and statistically significant, but the eco-
nomic impact drops from 31.7 bps in column (1)
to 22.0 bps in column (2). After April 2011, the
Chairman of the FOMC started to hold a PC at
every other FOMC meeting. In the meetings with
a PC, the FOMC releases a summary of its mem-
bers’ economic projections (SEP).12 The decrease

10Lucca andMoench (2015) use 2:00 p.m. to 2:00 p.m. re-
turns on all the days because all the FOMC announce-
ments in their sample were made around 2:15 p.m. At the
end of our sample period, however, FOMC announce-
ments have different start time, such as 12 noon, 2 p.m.,
as well as 2:15 p.m. Our results remain robust if we use
alternative pre-announcement windows.
11In column (5) of table 2 of Lucca and Moench (2015),
the pre-FOMC announcement, window is from close on
day t − 1 to 2 p.m. on day t. Our pre-FOMC announce-
ment windows end 10 min before the announcement
which is at or within a few minutes of 2:15 p.m. during
Lucca and Moench’s (2015) sample period.
12The FOMC added the SEP and PC as two forms of
communication in addition to the FOMC statement af-
ter April 2011. In 2011 and 2012, for FOMC announce-
ments scheduled with a PC, FOMC statements and SEP
material were announced at 12:30 p.m. which were then

in β1 from column (1) to column (2) is consistent
with Lucca and Moench (2018) and Boguth, Gré-
goire andMartineau (2019), who find that the pos-
itive drift of the SPX is mainly observed ahead of
FOMC announcements for meetings with a PC,
while there is no evidence of excess returns ahead
of FOMC announcements for meetings without a
PC. One potential explanation is that investors pay
more attention to scheduled announcements with
a PC, since the SEP material is only released at
the beginning of PCs (Boguth, Grégoire andMar-
tineau, 2019; Lucca and Moench, 2018).
In column (3) of Table 2, we redefine FOMCpre

t
to be equal to 1 on FOMC announcement days
before March 2011 and on FOMC announcement
days with a PC after March 2011, and 0 other-
wise. The number of effective FOMC announce-
ments decreases from 216 in column (2) to 187 in
column (3). After dropping FOMCannouncement
days without a PC from the sample period after
March 2011, β1 increases from 22.0 bps in column
(2) to 25.5 bps in column (3).
Next, we examine whether there exists a differ-

ence in the pre-FOMC announcement drifts be-
tween lottery-like and non-lottery stocks in the
SPX with an intraday second-by-second event
study. At the end of each month, we sort all stocks
listed on the NYSE, AMEX and NASDAQ into
ten decile portfolios based on Z-score. Fama and
French (2008) point out that microcap stocks com-
prise about 60% of US market stocks, but on av-
erage only account for 3% of market capitaliza-
tion. They also show that microcap stocks tend
to disproportionately inhabit anomaly long–short
portfolios because the cross-sectional dispersion
of anomaly variables is the highest among mi-
crocap stocks. To mitigate the impact of micro-
cap stocks on our empirical results, we exclude the
stocks with prices below $1 from our sample, as in
Liu et al. (2020). Hou, Xue and Zhang (2020) also
show that after mitigating the impact of micro-
caps viaNYSEbreakpoints and value-weighted re-
turns, 65% of the 452 anomalies are not statisti-
cally significant at the 5% level. Following Hou,

followed by a PC starting at 2:15 p.m.; for FOMC an-
nouncements without a PC, FOMC statements were re-
leased at the same time as those in the pre-2011 sample
(2:15 p.m.). Since 2013, FOMC statements have always
been released at 2:00 p.m., PCs have been held starting at
2:30 p.m., and SEPs have been released at the beginning
of the conference.

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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10 H. Guo et al.

Xue and Zhang (2020), we use the NYSE break-
points to construct decile portfolios.13 Stocks in
decile portfolio 10 (D10) have the most lottery-like
stock features and stocks in decile portfolio 1 (D1)
have the least lottery-like stock features.

We calculate the average cumulative returns on
the SPX constituents, lottery-like stocks in the
SPX constituents and non-lottery stocks in the
SPX constituents during the days of the scheduled
FOMC announcements. We take the SPX con-
stituents as lottery-like stocks if they are in D8,
D9 and D10, and take the SPX constituents as
non-lottery stocks if they are in D1, D2 and D3.
On average, 70 (223) out of 500 stocks are defined
as lottery (non-lottery) stocks across the FOMC
meetings. Figure 1 shows that over Lucca and
Moench’s (2015) sample period, the pre-FOMC
announcement drift of the average SPX con-
stituents in D8, D9 and D10 is greater than the
drift of the average SPX constituents, while the
drift of the average SPX constituents in D1, D2
and D3 is lower than the drift of the average
SPX constituents.

Pre-FOMC announcement drift at the stock level:
Lottery-like versus non-lottery stocks

The results in Table 2 and Figure 1 show that there
exists a positive pre-FOMCannouncement drift of
the SPX in our sample, and the drift is more promi-
nent for the SPX constituents with lottery feature
than those without lottery feature. We then pro-
ceed to compare the pre-FOMC announcement
drifts of lottery-like stocks to those of non-lottery
stocks for all stocks in our sample.14

Portfolio analyses.We sort all stocks listed on the
NYSE,AMEXandNASDAQ into ten decile port-
folios using the end-of-prior-month data of our
five lottery featuremeasures.We exclude the stocks
with prices below $1 from our sample. Stocks in
decile portfolio 10 (D10) have the most lottery-
like stock features and stocks in decile portfolio
1 (D1) have the least lottery-like stock features.
For each decile portfolio, we calculate its value-
weighted daily log excess returns over the 1-month

13In the rest of our paper, all the decile portfolios sorted
by lottery features are based on NYSE breakpoints.
14In the rest of our empirical analyses, FOMC announce-
ments refer to the 187 FOMC meetings with PCs.

T-bill rate, as recommended by Hou, Xue and
Zhang (2020).15

Next, we replace the log excess return on the
SPX by the log excess returns on our lottery-sorted
decile portfolios, and re-estimate Equation (1).
Columns (1)–(10) of Table 3 report β0 and β1

for ten decile portfolios. In column (11), the de-
pendent variable is the log excess return on a
portfolio that takes a long position on the corre-
sponding D10 and a short position on the corre-
sponding D1. For all five lottery proxies, we find a
consistent pattern that β1 increases almost mono-
tonically from D1 to D10, suggesting that the pos-
itive pre-FOMC announcement drift is stronger
for lottery-like stocks than non-lottery stocks. Col-
umn (11) shows that β1 of the long–short portfo-
lios (D10−D1) are positive and statistically signif-
icant. For example, in Panel E we sort stocks by
Z-score, β1 is 0.468 with t-statistics equal to 4.63
for D10, while β1 is −0.017 with t-statistics equal
to −0.23 for D1. β1 of D10−D1 is 0.485 with t-
statistics equal to 4.46, suggesting that the mean
log excess return on D10−D1 is 48.5 bps higher
on pre-FOMC announcement windows than the
other non-announcement daily windows. Portfo-
lios formed on the other fourmeasures display sim-
ilar patterns. Specifically, the spreads of the posi-
tive pre-FOMCannouncement drifts betweenD10
and D1 are 0.340%, 0.368%, 0.415% and 0.227%
for Expskew, Idvol, Maxret and Prc, respectively,
suggesting that lottery-like stocks have a higher
pre-FOMC announcement drift than non-lottery
stocks. The magnitude of β1 varies across the five
lottery feature measures, which reflects the differ-
ent natures of these measures.16

Fama–MacBeth regressions. Although the port-
folio approach and Lucca and Moench’s (2015)
research design are straightforward, our empiri-
cal tests in the previous section do not control
for firm characteristics that could exhibit cross-

15Hou, Xue and Zhang (2020) indicate that many anoma-
lies documented using equal-weighted portfolios are
driven by smallcap stocks and not robust to value-
weighted portfolios.
16β0 for D1 is positive and statistically significant across
the five lottery feature measures, indicating that the un-
conditional mean excess returns of non-lottery stocks
earned on all non-announcement days are positive. These
findings are consistent with the previous literature that,
on average, non-lottery stocks tend to outperform lottery-
like stocks (e.g. Bali, Cakici and Whitelaw, 2011; Bali
et al., 2017; Kumar, 2009).

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Institutional investors or retail investors? 11

Table 3. Pre-announcement lottery-sorted stock portfolio returns: portfolio analyses

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D10−D1
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Panel A. Proxy=Expskew
FOMCpre 0.115 0.052 0.184*** 0.191*** 0.177*** 0.215*** 0.298*** 0.237*** 0.370*** 0.456*** 0.340***

(1.54) (0.66) (3.02) (2.98) (3.13) (3.62) (4.38) (3.19) (4.96) (5.38) (3.99)
Intercept 0.048*** 0.045*** 0.050*** 0.048*** 0.051*** 0.053*** 0.045** 0.042** 0.039* 0.033 −0.015

(3.30) (3.26) (3.53) (3.17) (3.26) (3.25) (2.57) (2.10) (1.91) (1.45) (−0.86)
Panel B. Proxy=Idvol
FOMCpre 0.073 0.119** 0.150** 0.176** 0.272*** 0.229*** 0.312*** 0.323*** 0.433*** 0.441*** 0.368***

(1.03) (1.99) (2.29) (2.28) (4.01) (2.82) (4.19) (3.70) (5.26) (4.90) (3.76)
Intercept 0.044*** 0.044*** 0.044*** 0.043*** 0.065*** 0.042** 0.040** 0.042** 0.062*** 0.051** 0.006

(3.36) (3.13) (2.92) (2.81) (3.75) (2.38) (2.13) (2.03) (2.71) (2.10) (0.35)
Panel C. Proxy=Maxret
FOMCpre −0.021 0.104** 0.151*** 0.212*** 0.247*** 0.248*** 0.217*** 0.259*** 0.413*** 0.394*** 0.415***

(−0.21) (2.03) (2.89) (3.01) (4.04) (3.27) (2.71) (2.89) (4.58) (3.88) (3.20)
Intercept 0.050*** 0.052*** 0.048*** 0.047*** 0.044*** 0.043** 0.040** 0.041** 0.041* 0.032 −0.018

(4.54) (3.92) (3.50) (3.11) (2.69) (2.51) (2.16) (2.04) (1.81) (1.24) (−0.83)
Panel D. Proxy=Prc
FOMCpre 0.108* 0.203*** 0.272*** 0.278*** 0.259*** 0.261*** 0.299*** 0.360*** 0.327*** 0.335*** 0.227**

(1.73) (4.02) (5.00) (5.10) (4.43) (3.93) (4.23) (3.07) (4.10) (3.35) (2.26)
Intercept 0.045*** 0.049*** 0.038** 0.039** 0.042*** 0.041** 0.048*** 0.046** 0.042** 0.055** 0.010

(3.04) (3.45) (2.52) (2.49) (2.63) (2.39) (2.59) (2.29) (1.99) (2.48) (0.65)
Panel E. Proxy=Z-score
FOMCpre −0.017 0.168*** 0.138** 0.246*** 0.266*** 0.296*** 0.309*** 0.407*** 0.489*** 0.468*** 0.485***

(−0.23) (3.35) (2.18) (3.57) (4.07) (4.02) (4.03) (4.66) (5.36) (4.63) (4.46)
Intercept 0.051*** 0.044*** 0.053*** 0.042*** 0.051*** 0.045** 0.049** 0.034 0.043* 0.032 −0.018

(4.14) (3.30) (3.59) (2.63) (2.89) (2.39) (2.38) (1.46) (1.79) (1.26) (−0.90)

This table presents the OLS regression results of Equation (1) based on the returns of lottery-sorted decile portfolios. For brevity,
we only report the coefficients of FOMCpre

t and the intercept. The sample period is from September 1994 to December 2021, which
includes 187 FOMC meetings and 6881 trading days. We adopt the lottery proxies’ NYSE breakpoints in our portfolio construction.
At the beginning of each month, stocks are sorted into ten value-weighted decile portfolios based on each of our five lottery proxies.
Stocks in decile portfolio 10 (D10) have the most lottery-like features and stocks in decile portfolio 1 (D1) have the least lottery-like
features. Stocks with prices below $1 are excluded from our analyses. In columns (1)–(10), the dependent variable is the log excess
returns on the lottery-sorted decile portfolios from the close on day t − 1 to 10 min before FOMC announcements on day t for FOMC
announcement days, and the close-to-close daily log excess returns on the lottery-sorted decile portfolios for non-announcement days.
Column (11) reports the coefficients of FOMCpre

t for corresponding portfolios that take a long position on D10 and a short position
on D1. FOMCpre

t is equal to 1 on the FOMC announcement days before March 2011 and on the FOMC announcement days after
March 2011 which are accompanied by press conferences, and 0 otherwise. The t-statistics reported in parentheses are calculated using
the heteroscedasticity-consistent standard errors (White, 1980).
∗∗∗, ∗∗ and ∗ denote statistical significance at the 1%, 5% and 10% levels, respectively.

sectional differences between lottery-like and non-
lottery stocks, and may affect stocks’ pre-FOMC
announcement returns. To further analyse whether
lottery-like stocks exhibit higher risk-adjusted
returns, we examine the empirical association be-
tween pre-FOMC announcement returns and lot-
tery features using the following Fama and Mac-
Beth (1973) cross-sectional regressions:

Market-adjusted Ri,t = β0 + β1Proxyi,lag
+B ∗ Control variablesi,lag + εi,t (2)

whereMarket-adjustedRi,t is stock i’s return in ex-
cess of the SPX return over the pre-FOMC an-

nouncement window, Proxy is one of our five
lottery measures and Control variables include a
list of firm characteristics. First, we follow Liu
et al. (2020) and control for the log of market
equity (Ln(Size)); the log of book-to-market ra-
tio (Ln(BTM)); and the cumulative stock returns
over the previous month (MOM(−1, 0)), over the
previous year with a 1-month gap (MOM(−12,
−1)), and over the past 3 years with a 1-year gap
(MOM(−36, −12)). Second, we control for Ami-
hud’s (2002) estimate of illiquidity (Illiq) to mit-
igate the concern that our finding is driven by
stock liquidity. Third, we control for the CAPM
beta, estimated based on 60 monthly returns, to

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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12 H. Guo et al.

address the concern that investors prefer high-
beta stocks to low-beta stocks before FOMC an-
nouncements.17 Fourth, we control for Ang et al.’s
(2006) volatility beta (Beta�VIX , equation (3), p.
266) to disentangle the role of volatility beta,
which is particularly important during FOMC
announcements. Investor risk aversion could be
negatively correlated with the aggregate stockmar-
ket volatility, which impacts the changes in invest-
ment opportunities and household intertemporal
consumption-saving decisions. Finally, we control
for Bali, Brown and Tang’s (2017) economic un-
certainty beta (BetaUNC , equation (1), p. 475) to
mitigate the concern that investors hedge against
economic uncertainty before FOMC announce-
ments. All the control variables aremeasured at the
end of the month prior to the FOMC announce-
ment. We winsorize all independent variables, ex-
cept for returns, at their cross-sectional 1st and
99th percentiles. For each FOMC announcement,
we estimate Equation (2) using a weighted least
squares (WLS) regression, with the weights being
stock market capitalization. The t-statistics of 146
cross-sectional regressions are calculated based on
Huber–White standard errors (White, 1980).

Table 4 shows that the coefficients of Proxy
are all positive and statistically significant. Con-
sistent with the results in our portfolio analyses,
stocks with lottery-like features have higher pre-
FOMC announcement returns than non-lottery
like stocks, after controlling for a set of firm char-
acteristics. Taken together, our results based on
both the portfolio analyses and Fama–MacBeth
regressions suggest that the pre-FOMC announce-
ment drift is stronger among lottery-like stocks
than non-lottery stocks.

Post-FOMC announcement drift of lottery-like
stocks

We also examine whether the positive pre-FOMC
announcement drift of lottery-like stocks reverses
during the post-FOMC announcement periods.
We repeat our portfolio analyses up to 4 days
after the FOMC announcement. As reported in
Tables A1 and A2 of our Online Appendix, there
remains an absence of evidence that the posi-
tive pre-FOMCannouncement drift of lottery-like

17Our results remain robust to the market beta estimated
over 48 and 36 monthly returns.

Figure 2. Post-FOMCannouncement drifts of lottery-like and non-
lottery stocks. This figure shows the average cumulative abnor-
mal returns on lottery-like stocks in our sample (D10, solid line),
non-lottery stocks in our sample (D1, dashed line with cross) and
their difference (D10–D1, dotted line with circle) during a 30-day
period after the scheduled FOMC announcements. At the begin-
ning of each month, all stocks in our sample are sorted into ten
value-weighted decile portfolios based on Z-score, defined in the
text. We adopt Z-score’s NYSE breakpoints in our portfolio con-
struction. Stocks in decile 10 (1) have the most (least) lottery-like
features. The sample period is from September 1994 to December
2021 [Colour figure can be viewed at wileyonlinelibrary.com]

stocks reverses during the 5-day post-FOMC an-
nouncement periods. Our results drawn from the
post-FOMC announcement windows are consis-
tent with Lucca and Moench (2015), who also
find no evidence that the positive pre-FOMC an-
nouncement drift of the SPX reverses on the subse-
quent days after the FOMC announcements. But
our results differ from those of Liu et al. (2020),
who document positive lottery spreads before pub-
lic firms’ earnings announcements but negative lot-
tery spreads during a 5-day period after earnings
announcements. Since monetary policy shocks are
market-wide whereas earnings announcements are
firm-specific news, the economic intuition and
underlying mechanism of lottery-like stocks’ posi-
tive pre-FOMC announcement drift may be differ-
ent from those of lottery-like stocks’ positive pre-
earnings announcement drift.

Previous studies show that non-lottery stocks
outperform lottery-like stocks in the long term.
Figure 2 presents the average cumulative abnor-
mal returns on lottery-like stocks in our sample
(D10, solid line), non-lottery stocks in our sam-
ple (D1, dashed line with cross) and their dif-
ference (D10−D1, dotted line with circle) dur-
ing a 30-day period after the scheduled FOMC

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Institutional investors or retail investors? 13

Table 4. Pre-announcement lottery-sorted stock portfolio returns: Fama–MacBeth regressions

Proxy= Expskew Idvol Maxret Prc Z-score
(1) (2) (3) (4) (5)

Proxy 0.181* 6.807*** 1.200*** 0.002*** 0.034***
(1.71) (2.83) (2.69) (3.01) (3.46)

Ln(Size) −0.027** −0.009 −0.024** −0.013 −0.004
(−2.05) (−0.74) (−2.00) (−1.06) (−0.29)

Ln(BTM) 0.014 0.014 0.002 −0.006 0.006
(0.78) (0.76) (0.09) (−0.30) (0.36)

MOM(−1, −0) −0.402*** −0.353*** −0.469*** −0.340*** −0.425***
(−3.33) (−3.03) (−3.48) (−2.92) (−3.44)

MOM(−12, −1) −0.091* −0.118*** −0.090** −0.056 −0.064
(−1.94) (−2.65) (−2.08) (−1.33) (−1.46)

MOM(−36, −12) −0.037 −0.028 −0.015 0.012 −0.009
(−1.38) (−1.10) (−0.61) (0.51) (−0.35)

Illiq −18.186*** −17.902*** −16.416*** −14.849*** −17.108***
(−4.70) (−4.89) (−4.55) (−4.19) (−4.67)

BetaCAPM 0.130*** 0.120*** 0.137*** 0.150*** 0.114***
(3.47) (3.52) (4.10) (4.18) (3.47)

BetaUNC 0.000 0.000 0.000 0.000 0.000
(0.67) (1.28) (0.76) (0.95) (1.15)

Beta�VIX −0.008 −0.001 0.003 0.004 0.003
(−0.47) (−0.04) (0.15) (0.21) (0.17)

Intercept 0.491** 0.159 0.419** 0.366** 0.044
(2.36) (0.76) (2.30) (2.02) (0.22)

Average adj. R2 0.071 0.069 0.068 0.065 0.069
Number of groups 187 187 187 187 187

This table presents the results of Fama-MacBeth regressions of Equation (2) based on the pre-announcement stock returns. The sample
period is from September 1994 to December 2021, which includes 187 FOMC meetings. On each day of 187 FOMC announcements,
we run a weighted least squares (WLS) regression of pre-announcement stock returns in excess of the SPX returns on lottery proxies
and a list of lagged firm characteristics at the end of the previous month, with the weight being stock market capitalization. The time-
series average of the regression coefficients is reported. Proxy is one of our five lottery measures. Ln(Size) is the natural log of market
equity;Ln(BTM) is the natural log of book-to-market equity;MOM(−1, 0),MOM(−12,−1) andMOM(−36,−12) are the cumulative
stock returns over the previous month, the previous year with a 1-month gap and the past 3 years with a 1-year gap, respectively; Illiq
is Amihud’s (2002) estimate of illiquidity; BetaCAPM is the CAPM beta estimated based on 60 monthly returns before the FOMC
announcements; BetaδVIX is the loading on aggregate volatility risk (Ang et al., 2006); and BetaUNC is the loading on the economic
uncertainty index (Bali, Brown and Tang, 2017). We winsorize all non-return independent variables at their cross-sectional 1st and 99th
percentiles. Stocks with prices below $1 are excluded from our analyses. Huber-White standard errors (White, 1980) are adopted in the
cross-sectional regressions. The time-series average of the cross-sectional regression t-statistics is reported in parentheses.
∗∗∗, ∗∗ and ∗ denote statistical significance at the 1%, 5% and 10% levels, respectively.

announcements.18 We observe that the average cu-
mulative abnormal returns of stocks in D1 and
D10 portfolios are very close to each other dur-
ing the 5-day period after FOMC announcements.
However, between day 5 and day 30 after FOMC
announcements, non-lottery stocks do outperform
lottery-like stocks. The average cumulative abnor-
mal returns of stocks in D10−D1 are negative and
exhibit a downward trend.

18The cumulative abnormal returns are estimated using
WRDS/Eventus. We employ a market model with an es-
timation window (−35, −5).

Institutional investors versus retail investors

Aggregate demand shocks: Evidence from order
imbalance. According to Kumar (2009), the re-
turns of lottery-like stocks are positively asso-
ciated with the demand for these stocks. Thus,
the positive pre-FOMC announcement drift of
lottery-like stocks may result from the increas-
ing demand for these stocks ahead of FOMC an-
nouncements. We thus examine the aggregate de-
mand of lottery-like and non-lottery stocks over
the pre-announcement windows by replacing Rt in
Equation (1) with OIBt and ROIBt:

OIBt = β0 + β1FOMCpre
t + εt (3)

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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14 H. Guo et al.

Table 5. Evidence from order imbalance and retail order imbalance before FOMC announcements

OIB, 94–17 OIB, 94–00 ROIB, 94–00

D1 D10 D10−D1 D1 D10 D10−D1 D1 D10 D10−D1
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A. Proxy=Expskew
FOMCpre

t 0.014*** 0.032*** 0.018*** 0.020** 0.061*** 0.041*** 0.031** 0.025** −0.006
(2.93) (5.59) (3.51) (2.45) (4.07) (2.80) (2.39) (2.29) (−0.37)

Intercept 0.031*** 0.015*** −0.015*** 0.064*** 0.019*** −0.044*** 0.059*** 0.072*** 0.013***
(36.80) (22.16) (−18.77) (31.81) (9.17) (−19.56) (25.10) (35.05) (4.70)

Panel B. Proxy=Idvol
FOMCpre

t 0.006 0.034*** 0.027*** 0.000 0.065*** 0.065*** 0.015 0.028*** 0.013
(1.34) (6.32) (4.84) (0.03) (5.34) (4.64) (1.43) (3.00) (1.15)

Intercept 0.031*** 0.014*** −0.018*** 0.076*** 0.013*** −0.063*** −0.006*** 0.076*** 0.082***
(34.86) (21.97) (−19.55) (38.97) (7.67) (−27.47) (−3.10) (41.48) (36.43)

Panel C. Proxy=Maxret
FOMCpre

t 0.015*** 0.031*** 0.016*** 0.028** 0.058*** 0.031* 0.025*** 0.030*** 0.004
(3.36) (6.16) (3.01) (2.35) (5.01) (1.82) (2.84) (3.37) (0.42)

Intercept 0.018*** 0.011*** −0.007*** 0.028*** 0.014*** −0.014*** −0.034*** 0.077*** 0.111***
(22.26) (18.53) (−8.07) (14.00) (8.25) (−6.38) (−17.62) (42.35) (50.74)

Panel D. Proxy=Prc
FOMCpre

t 0.024*** 0.012*** −0.012 0.052*** 0.012 −0.040*** 0.049*** 0.005 −0.044***
(4.68) (2.70) (−1.47) (5.72) (1.13) (−3.90) (5.21) (0.52) (−3.99)

Intercept 0.030*** −0.005*** −0.035*** 0.055*** −0.036*** −0.091*** 0.133*** 0.017*** −0.116***
(41.08) (−7.09) (−39.73) (30.24) (−22.12) (−46.68) (62.12) (8.17) (−46.95)

Panel E. Proxy=Z-score
FOMCpre

t 0.009** 0.027*** 0.017*** 0.005 0.040*** 0.035*** 0.019* 0.020** 0.001
(2.00) (5.63) (3.47) (0.60) (3.83) (3.31) (1.74) (2.23) (0.11)

Intercept 0.032*** 0.005*** −0.027*** 0.074*** −0.012*** −0.086*** 0.027*** 0.045*** 0.019***
(37.40) (7.25) (−29.97) (41.98) (−8.44) (−43.83) (13.47) (24.96) (7.96)

This table presents the OLS regression results of Equations (3) and (4). For brevity, we only report the coefficients of FOMCpre
t and

the intercept. At the beginning of each month, stocks are sorted into ten value-weighted decile portfolios based on each of our five
lottery proxies. Stocks in decile portfolio 10 (D10) have the most lottery-like features and stocks in decile portfolio 1 (D1) have the
least lottery-like features. Stocks with prices below $1 are excluded. In columns (1)–(3), the sample period is from September 1994 to
December 2021, which includes 187 FOMC meetings and 6881 trading days. In columns (4)–(9), the sample period is from September
1994 to December 2000, which includes 51 FOMC meetings and 1599 trading days. The dependent variable is the order imbalance
(OIB) or retail order imbalance (ROIB) of D1, D10 and D10−D1, from the close on day t − 1 to 10 min before the announcement
on day t for FOMC announcement days, and OIB or ROIB of the corresponding portfolios from the close on day t − 1 to the close
on day t for the other days. FOMCpre

t is equal to 1 on the FOMC announcement days, and 0 otherwise. The t-statistics reported in
parentheses are calculated using the heteroscedasticity-consistent standard errors (White, 1980).
∗∗∗, ∗∗ and ∗ denote statistical significance at the 1%, 5% and 10% levels, respectively.

ROIBt = β0 + β1FOMCpre
t + εt (4)

where OIBt and ROIBt are defined in our data
section. The sample period is from September
1994 to December 2021 for Equation (3) and
from September 1994 to December 2000 for Equa-
tion (4). Our findings, based on portfolio anal-
yses and Fama–MacBeth regressions, are con-
sistent with the notion that investors are more
attracted to lottery-like than non-lottery stocks
ahead of FOMC announcements, which generates
a larger pre-FOMC announcement return drift
among lottery-like stocks. Therefore, we expect
to observe an increase in the aggregate demand

for lottery-like stocks over pre-FOMC announce-
ment windows.

We first study the trading orders of all investors
during our full sample period from September
1994 to December 2021. Columns (1)–(3) of
Table 5 compare the order imbalance, OIBt, be-
tween lottery-like and non-lottery stocks. Specif-
ically, β1 of D10 is positive and statistically
significant across all five lottery features. This find-
ing suggests that there is a significantly higher
buy-side order shock on lottery-like stocks dur-
ing pre-FOMC announcement windows than the
other trading days. β1 of D1 is also positive
and statistically significant, except for the lottery

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Institutional investors or retail investors? 15

feature Idvol. However, the differences in β1 be-
tween D10 and D1 are economically meaning-
ful. Using Z-score as an example, the increase
in the order imbalance of D10 during the pre-
FOMC announcement windows is 2.7%, while it
is only 0.9% for D1. Crucially, β1 of D10−D1
is positive and statistically significant, except for
the lottery feature Prc, indicating that the increase
in the spread between buy and sell orders from
non-announcement days to announcement days is
larger for lottery-like stocks than for non-lottery
stocks. During non-announcement days, the de-
mand for non-lottery stocks is generally higher
than for lottery-like stocks, except for the lottery
feature Prc, as indicated by β0 of D10−D1. Our
evidence of stronger order imbalance on lottery-
like stocks corroborates our findings on the out-
performance of these stocks over the pre-FOMC
announcement windows.

Our findings in columns (1)–(3) of Table 5 sug-
gest that the positive pre-FOMC announcement
drift of lottery-like stocks is accompanied by an
increase in the aggregate demand for such stocks.
When there is an imbalance between buy and sell
orders, market makers may absorb the order im-
balance by serving as the trade counterparty. Liu
et al. (2020) argue that market makers may de-
mand greater compensation for bearing inventory
risks due to the greater anticipated volatility as-
sociated with information events. Therefore, the
increase in the demand of lottery-like stocks on
pre-FOMC announcement windows may lead to
a greater price run-up of lottery-like stocks ahead
of the FOMC announcements.

Next, we focus on a subsample of the FOMC
meetings from September 1994 to December 2000,
during which we are able to identify the orders
of retail investors, that is, buy and sell trades less
than $10,000 based on the real dollar value in
1991. Kumar (2009) finds that lottery-like stocks
are more attractive to retail investors. Liu et al.
(2020) also document that the increase in retail
order imbalance of lottery-like stocks is larger
than that of non-lottery stocks before earnings an-
nouncements. Therefore, the positive pre-FOMC
announcement drift of lottery-like stocks may be
due to retail investors’attention-driven demand for
lotteries before the FOMC announcements. The
dependent variable in columns (4)–(6) of Table 5
is OIBt. We find that β0 and β1 of D1, D10 and
D10−D1 are similar to those reported in columns
(1)–(3), except for the lottery feature Prc. The de-

pendent variable in columns (7)–(9) of Table 5 is
ROIBt, retail order imbalance.However, we do not
find consistent evidence that the increases in the re-
tail investor order imbalance of D10 are greater
than those of D1. β1 of D10−D1 is statistically
insignificant for our five lottery proxies. Contrary
to Liu et al. (2020), our findings do not support
the notion that the FOMC announcement events
attract more attention of retail investors than in-
stitutional investors. When we classify investors
into institutional and retail investors, our results in
columns (4)–(9) suggest that the attention-driven
demand for lottery-like stocks ahead of FOMC
announcements is more prominent among institu-
tional investors, instead of retail investors.
Our finding suggests that the demand for

lottery-like stocks ahead of FOMC announce-
ments is primarily driven by institutional investors,
whereas Liu et al. (2020) find that retail investors
show increased interest in lottery-like stocks before
earnings announcements. Institutional investors
typically possess greater resources, have extensive
research and market analysis and possess superior
trading capabilities compared to retail investors.
These advantages enable them to actively trade
and adjust their positions based on anticipated
changes in monetary policy. Furthermore, institu-
tional investors often have established investment
strategies and risk management processes that are
less influenced by short-term market fluctuations,
such as earnings announcements. Last, due to their
utilization of higher leverage in trading positions,
institutional investors may experience a more sig-
nificant impact on their funding costs as a result of
changes in monetary policy, compared to retail in-
vestors.
Double sorting analyses: Institutional ownership

and lottery features. The previous literature usu-
ally takes institutional investors as sophisticated
and informed arbitrageurs and considers retail in-
vestors as behavioural and noise traders. Gross-
man and Stiglitz (1980) indicate that the existence
of noise traders subsidizes arbitrageurs’ informa-
tion production cost. We have shown that the in-
crease in order imbalance for lottery-like stocks
is more pronounced among institutional investors
before the FOMC announcements. In this section,
we further study the role of institutional investors
in the positive pre-FOMC announcement drift.
At the beginning of eachmonth, we assign firms

into the high (low) institutional ownership sub-
sample if their institutional ownership is among

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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16 H. Guo et al.

the top (bottom) 50% of the firms at the end of
the most recent quarter.19 Within the high and
low institutional ownership subsamples, we fur-
ther sort firms into ten decile portfolios (D1–D10)
based on one of our five lottery proxies, as de-
fined earlier. Then we estimate the differences in
the pre-FOMC announcement drifts between D10
and D1 within each subsample. In columns (1)–(5)
of Panel A of Table 6, we report the OLS regres-
sion results of Equation (1) based on the returns of
long–short portfolios (D10−D1) for the high insti-
tutional ownership subsample. The coefficients of
FOMCpre

t are all positive and statistically signifi-
cant, suggesting that the pre-announcement drift
of lottery-like stocks is larger than those of non-
lottery stockswhen institutional ownership is high.
Columns (1)–(5) of Panel B present the same re-
gression results for the low institutional ownership
subsample. The coefficients of FOMCpre

t remain
positive and statistically significant only for the
lottery features Expskew, Idvol and Maxret. The
pre-announcement drift of lottery-like stocks ap-
pears to be weaker in this subsample. In columns
(1)–(5) of Panel C, we compare the differences in
the pre-FOMC announcement drift of D10−D1
between the high and low institutional ownership
subsamples. We find that the differences between
the high and low institutional ownership subsam-
ples are not statistically significant for the lottery
features Expskew and Maxret, and are positive
and statistically significant for the lottery featuress
Idvol, Prc and Z-score. In sum, the results from
the double-sorting analyses show no evidence that
the pre-FOMC announcement drift of lottery-like
stocks is stronger in the low institutional owner-
ship subsamples, suggesting that the pre-FOMC
announcement drift of lottery-like stocks is not
mainly driven by retail investors.

Our results in columns (1)–(5) of Table 6 in-
dicate that institutional investors are interested
in the potential implications of an FOMC eco-
nomic policy announcement for their portfolios.
We next investigate which type of institutional in-
vestor actually trades lottery-like stocks before the
FOMC announcements. Not all institutional in-
vestors are equally informed in terms of reacting
to or processing information. Bushee (1998) clas-
sifies institutional investors into transient institu-

19We also assign firms into high (low) institutional owner-
ship based on themedian of their institutional ownership.
Our results are qualitatively the same.

tions which exhibit high portfolio turnover and
own small stakes in portfolio management, dedi-
cated institutions which provide stable ownership
and take large positions in individual firms, and
quasi-indexers which trade infrequently but own
small stakes.

We hypothesize that transient institutions, char-
acterized by aggressive trading based on short-
term strategies, are more likely to trade on the pre-
FOMC announcement premium. We assign firms
into the high (low) transient institutional owner-
ship subsample if their transient institutional own-
ership, as defined by Bushee (1998), is among the
top (bottom) 50% of the firms at the end of the
most recent quarter, and then repeat our analyses
in columns (1)–(5) of Table 6. Columns (6)–(10)
of Table 6 show that the pre-FOMC announce-
ment drift of lottery-like stocks mainly exists in
the high transient institutional ownership sub-
sample, instead of the low transient institutional
ownership subsample. The differences between the
high and low transient institutional ownership
subsamples are positive and statistically signifi-
cant for the lottery feature Idvol,Maxret, Prc and
Z-score.

Previous studies also suggest that index funds
have increased the informativeness of stock prices
(DeLisle, French and Schutte, 2017; Qin and Sin-
gal, 2015). Given the potential significance of
stock indexing surrounding the FOMC meetings,
we also repeat our double-sorting analyses using
quasi-indexer ownership as classified by Bushee
(1998). Columns (11)–(15) of Table 6 show that
the pre-FOMC announcement drift of lottery-
like stocks mainly exists in the high quasi-indexer
ownership subsample. The differences between the
high and low quasi-indexer ownership subsamples
are positive and statistically significant for the lot-
tery features Idvol, Prc and Z-score.

Although the intra-day order data of insti-
tutional investors is not available to us, our
results indicate that the pre-FOMC announce-
ment drift of lottery-like stocks is more likely
driven by the trading of institutional investors
with short-term trading strategies or quasi-indexer
investors.

A refined lottery trading strategy

The lottery anomaly suggests that a standard
lottery trading strategy taking a long position
on non-lottery stocks and a short position on

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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lottery-like stocks should have a positive risk-
adjusted alpha. At the beginning of each month,
we sort stocks into ten value-weighted decile port-
folios based on each of our five lottery proxies es-
timated at the end of the previous month. Then
we construct standard lottery trading strategies
that take a long position on D1 and a short po-
sition on D10. These portfolios are re balanced ev-
ery month. The monthly returns of these portfo-
lios are their cumulative daily returns within each
month. We estimated the alphas of these portfo-
lios using a four-factor model that includes Fama
and French’s (1993) three factors (RMRF, SMB
and HML) and Carhart’s 1997 momentum factor
(UMD). The odd-numbered columns of Table 7 re-
port the four-factor model alphas. Consistent with
the previous literature on lottery-like stocks, the
alphas of the standard lottery trading portfolios
are positive and statistically significant, except for
Idskew.

Since we have documented a positive spread of
pre-FOMC announcement drifts between lottery-
like and non-lottery stocks, the standard lottery
trading strategies could be refined during the pre-
FOMC announcement windows. In the refined
lottery trading strategies, we keep the same long
positions on D1 and short positions on D10 as
those of the standard lottery trading strategies
during our sample period, but reverse the long and
short positions from the close on day t − 1 to 10
min before the FOMC announcement on day t.
The refined lottery trading strategies take advan-
tage of our finding that lottery-like stocks out-
perform non-lottery stocks ahead of the FOMC
announcements. The even-numbered columns of
Table 7 report the regression results of the four-
factor model on the monthly returns of the re-
fined lottery trading strategies. Over our sample
period, the alphas of the refined lottery trading
portfolios are larger than those of the correspond-
ing standard lottery trading portfolios. The differ-
ences in the alphas are statistically significant at
the 1% level. The increases in the annualized al-
phas are 4.88% (Expskew), 5.54% (Idvol), 5.48%
(Maxret), 3.56% (Prc) and 5.74% (Z-score). How-
ever, we need to bear in mind one important
caveat when interpreting our results. The actual
increase in the performance of the refined lottery
trading portfolios might be much smaller due to
the additional transaction costs before the FOMC
announcements.

Features of market environment and
propensity to speculate

In this section, we analyse the features of the mar-
ket environment in which the propensity to specu-
late is higher ahead of the FOMC announcements.
First, we examine whether the flight to lottery
before the FOMC announcements creates finan-
cial gains for investors by considering the realized
skewness of lottery versus non-lottery stocks. Sec-
ond, we investigatewhether lottery-like stocks ben-
efit more, relative to non-lottery stocks, from the
reduction in investors’ fear during the pre-FOMC
announcement windows.

Realized skewness

Previous studies show that lottery-like stocks
have higher skewness than non-lottery stocks (e.g.
Bali, Cakici and Whitelaw, 2011). In this sec-
tion, we answer the following two questions: Do
lottery-like stocks have higher realized skewness
around the FOMC meetings compared to other
times? Are the differences in realized skewness be-
tween lottery-like and non-lottery stocks higher
around the FOMC announcements than the non-
announcement periods? When investors invest in
lottery-like stocks, they might expect that lottery-
like stocks have a higher skewness than non-lottery
stocks around the FOMC announcements and
that the differences in the skewness increase before
the FOMC announcements. Following Amaya
et al. (2015), we define the realized daily skewness
as follows:

RDSkew =
√
N

∑N
τ=1 r

3
τ

(
∑N

=1 r2τ )
3
2

(5)

where N is the number of days.
In Panel A of Table 8, we report the realized

skewness of portfolio excess returns during the
pre-FOMC announcement windows. We find that
the pre-FOMC announcement returns of lottery-
like stocks (D10) have higher realized skewness
than non-lottery stocks (D1). In Panel B, we re-
port the realized skewness of portfolio excess re-
turns during the pseudo-FOMC announcement
windows. For each of 187 FOMC announcement
days in our sample, we randomly select a pseudo-
announcement day spanning day τ − 5 to day τ −

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Table 8. Realized skewness of portfolio returns: pre-FOMC an-
nouncements versus pseudo-FOMC announcements

Proxy= Expskew Idvol Maxret Prc Z-score
(1) (2) (3) (4) (5)

Panel A. Pre-FOMC announcement windows
D1 −2.05 −3.96 −7.21 −0.82 −3.67
D10 1.27 −0.10 0.62 2.11 1.46
D10−D1 1.84 1.66 3.83 2.04 2.07
Panel B. Pseudo-FOMC announcement windows
D1 0.18 0.16 0.16 0.13 0.10
D10 0.32 0.31 0.35 0.48 0.13
D10−D1 0.14 0.44 0.33 0.70 0.62
Panel C. Actual events minus pseudo events
D1 −2.23 −4.12 −7.37 −0.94 −3.77
D10 0.94 −0.40 0.27 1.63 1.34
D10−D1 1.70 1.22 3.50 1.34 1.44

This table presents the realized skewness of the excess returns on
decile portfolios based on each of five lottery proxies. The sam-
ple period is from September 1994 to December 2021, which in-
cludes 187 FOMCmeetings. Each month, we sort stocks into ten
value-weighted decile portfolios based on each of our five lottery
proxies from the previous month. We exclude stocks that are less
than $1 per share on the portfolio formation date.We only report
the bottom (D1) decile lottery portfolios, the top (D10) decile
lottery portfolios and their differences (D10−D1). In Panel A,
we report the realized skewness of portfolio excess returns dur-
ing the pre-FOMC announcement windows, from the close on
day t − 1 to 10 min before FOMC announcements on day t for
FOMC announcement days. In Panel B, we report the realized
skewness of portfolio excess returns during the pseudo-FOMC
announcement windows. Pseudo-announcement dates are ran-
domly selected from a uniform distribution spanning day t − 5 to
day t − 30, where t is the FOMC announcement day. We repeat
this process 100 times and calculate the average realized skew-
ness of these 100 simulations. In Panel C, we report the differ-
ences in realized skewness between pre-FOMC announcements
and pseudo-FOMC announcements.

30, where τ is the FOMC announcement day. We
calculate the realized skewness of portfolio ex-
cess returns during the 187 pseudo-announcement
days. Then we repeat this process 100 times and
report the average realized skewness of these 100
simulations.20 In Panel C, we report the differ-
ences in realized skewness between the actual
and pseudo-FOMC announcements. We find that
lottery-like stocks (D10) have higher realized skew-
ness during the actual event windows than dur-

20We follow Liu et al. (2020) and estimate the realized
skewness of stock returns during the event periods and
pseudo-event periods. If we directly compare the realized
skewness of stock returns during the event periods with
the skewness during all the other days, then the number of
events (187) in the treatment group is much less than the
number of days (6694 = 6881 − 187) in the control group.

ing the randomly selected pseudo-event windows.
More importantly, the difference-in-differences of
realized skewness (D10−D1) are higher in the ac-
tual event windows than during the randomly se-
lected pseudo-event windows.

Investors’ fear

The reduction in investors’ fear, due to the reso-
lution of uncertainty, ahead of FOMC meetings
is a critical ingredient of our conceptual frame-
work. We use the VIX, which is commonly ac-
cepted as an ‘investors’ fear gauge’ by practitioners
and academics (Bekaert, Engstrom and Xu, 2021;
Bekaert and Hoerova, 2014; Da, Engelberg and
Gao, 2015).

We start our analysis by regressing the change
in the VIX on FOMCpre

t , the indicator variable for
the pre-FOMC announcement windows. Since the
intra-day data for VIX is available, we calculate
the change in VIX as the close-to-close change for
non-announcement days and as the change from
the close on day t − 1 to 10 min before FOMC
announcements on day t for FOMC announce-
ment days. The sample period is from October
2003 to December 2021. As reported in Table A3
of our Online Appendix, the coefficient of �VIX
is negative and statistically significant, suggesting
that there is a larger decrease in investors’ fear
ahead of the FOMCannouncements than over the
other trading days. Our finding of �VIX is consis-
tent with Hu et al. (2022), who document a pre-
announcement reduction in VIX before impor-
tant macroeconomics announcements, including
non-farm payrolls, the Institute for Supply Man-
agement’s manufacturing index and gross domes-
tic product.

In Table 9, we examine the empirical relation be-
tween the change in the VIX and the pre-FOMC
announcement drift of lottery-like stocks. Specifi-
cally, we regress the returns of lottery-sorted decile
portfolios (D1 and D10) over the pre-FOMC an-
nouncement windows on the change in the VIX.
We also regress the returns of a hedge portfolio
taking a long position on lottery-like stocks (D10)
and a short position on non-lottery stocks (D1) on
the change in the VIX ahead of the FOMC an-
nouncements. We find that the coefficients of the
change in the VIX are negative and statistically
significant. Furthermore, our results highlight that
the decline in investors’ fear is more beneficial for

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Table 9. Change in the VIX and pre-FOMC lottery drift

D1 D10 D10−D1
Variables (1) (2) (3)

Panel A. Proxy=Expskew
�VIX −0.628*** −0.768*** −0.140

(−5.57) (−4.34) (−0.89)
Intercept 0.108* 0.229** 0.121

(1.71) (2.06) (1.37)
Panel B. Proxy=Idvol
�VIX −0.548*** −0.802*** −0.253**

(−8.48) (−6.14) (−2.31)
Intercept 0.081** 0.206** 0.125

(2.07) (2.07) (1.37)
Panel C. Proxy=Maxret
�VIX −0.477*** −0.930*** −0.453***

(−8.35) (−5.02) (−3.09)
Intercept 0.056 0.147 0.091

(1.52) (1.21) (0.78)
Panel D. Proxy=Prc
�VIX −0.520*** −0.988*** −0.468***

(−5.73) (−5.51) (−3.08)
Intercept 0.139** 0.205* 0.066

(2.38) (1.81) (0.55)
Panel E. Proxy=Z-score
�VIX −0.546*** −1.000*** −0.453**

(−8.06) (−4.68) (−2.55)
Intercept 0.077* 0.236* 0.159

(1.82) (1.92) (1.41)

This table presents the results of regressing the returns of the
lottery-sorted decile portfolio over the pre-FOMC announce-
ment windows on the change in the VIX. We adopt the lot-
tery proxies’ NYSE breakpoints in our portfolio construction.
At the beginning of eachmonth, stocks are sorted into ten value-
weighted decile portfolios based on each of our five lottery prox-
ies. Stocks in decile portfolio 10 (D10) have the most lottery-
like features and stocks in decile portfolio 1 (D1) have the least
lottery-like features. Stocks with prices below $1 are excluded
from our analyses. In columns (1)-(10), the dependent variable is
the log excess returns on the lottery-sorted decile portfolios from
the close on day t − 1 to 10 min before FOMC announcements.
Column (11) reports the coefficients of δVIX for corresponding
portfolios that take a long position on D10 and a short position
on D1. The independent variable δVIX is the change in intra-
day VIX from the close on day t − 1 to 10 min before FOMC
announcements on the FOMC announcement days. The sample
includes 107 FOMC meetings from October 2003 to December
2017. The t-statistics reported in parentheses are calculated using
the heteroscedasticity-consistent standard errors (White, 1980).
***, ** and * denote statistical significance at the 1%, 5% and
10% levels, respectively.

the lottery-like stocks during the pre-FOMC an-
nouncement windows. Specifically, the VIX coeffi-
cient of D10 is larger in magnitude relative to D1.
Also, the D10−D1 portfolio return response to the
change in the VIX is negative and statistically sig-
nificant, except for Expskew.

Robustness checks

We first confirm that our findings are not affected
by three potential confounding factors. Tables A4
and A5 of our Online Appendix show that our
findings cannot be explained by the sentiment-
driven misvaluation of lottery-like stocks and in-
formation leakage before the FOMC announce-
ments. Table A6 of our Online Appendix helps
us rule out the possibility that the equity pre-
mium compensating for high systematic risk is the
only explanation for the pre-FOMC announce-
ment drift of lottery-like stocks. We then conduct
a battery of robustness checks and our findings
remain unchanged. The results are presented in
Tables A7– A15 of the Online Appendix: (1) we
conduct our portfolio analysis for all 221 FOMC
meetings over our sample period, instead of 187
FOMC announcements with PCs; (2) we drop a
firm’s stock from our monthly portfolio construc-
tion if the firm has an earning announcement at
day t of the month and the window (t − 5, t +
5) includes an FOMC announcement day; (3) we
drop FOMC announcements in the high-mood or
in the low-mood months as defined by Hirshleifer,
Jiang and DiGiovanni (2020); (4) we examine
whether the results of our portfolio analyses are
sensitive to the use of the lottery feature-measures’
NYSE breakpoints in our portfolio construction
and construct our lottery-feature-sorted portfolios
using the NYSE–AMEX–NASDAQ breakpoints;
(5) we include stocks with prices below $1 in our
sample; (6) we separate our sample into before and
after financial crisis subsamples; and (7) we repli-
cate our analysis in Table 6 using institutional in-
vestor turnover rate as defined Gaspar, Massa and
Matos (2005).

Conclusions

An extensive literature exists on the pre-FOMC
announcement drift at the market level following
the seminal study by Lucca and Moench (2015).
Our study is the first to examine the pre-FOMC
announcement drift of lottery-like stocks. We de-
velop a conceptual framework whereby investors’
propensity to speculate, triggered by the reso-
lution of uncertainty and associated reduction
in investors’ fear, is higher in the window pre-
ceding the FOMC announcement. Overall, our
findings shed light on the possibility that the

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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time-varying preference for lottery-like stocks de-
pends on investor characteristics and the types of
information events. Due to the propensity to inat-
tention and information processing constraints, it
is less likely that retail investors are interested in –
or have the ability to understand – the potential
implications of FOMC economic policy an-
nouncements on their portfolios. On the contrary,
sophisticated investors, such as transient institu-
tional investors who have extensive resources and
considerable expertise at their disposal, are more
likely to follow macroeconomic news announce-
ments and capitalize immediately on any opportu-
nities that might arise.

Monetary policy decisions affect investor senti-
ment and market conditions. Changes in interest
rates, especially unexpected or significant ones, will
lead to volatility in financial markets. This volatil-
ity can impact the valuation of public companies.
Corporate managers must navigate changing mar-
ket conditions and investor expectations, which
may influence their strategic decisions, such as cap-
ital allocation, dividend policy and external financ-
ing activities. Our paper shows that both managers
and investors should pay attention to the implica-
tion of FOMC announcements on firms with dif-
ferent characteristics.
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