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e show that U.S. stock and Treasury futures prices respond sharply to recurring stale information releases.

In particular, we identify a unique macroeconomic series—the U.S. Leading Economic Index® (LEI)—
which is released monthly and constructed as a summary statistic of previously released inputs. We show that a
front-running strategy that trades S&P 500 futures in the direction of the announcement a day before its release
and then trades in the opposite direction of the announcement following its release generates an average annual
return of close to 8%. These patterns are more pronounced for high beta stocks, for stocks that are more difficult
to arbitrage, and during times when investors’ sensitivity to firm-specific stale information is high. Treasury
futures exhibit similar, albeit less pronounced, price patterns. Other measures of information arrival, such as
price volatility and volume, spike following the release. These empirical findings suggest that some investors
are inattentive to the stale nature of the information included in the LEI releases, instead interpreting it as new
information, and thereby causing temporary yet significant mispricing.
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1. Introduction

Markets respond rapidly to the release of new infor-
mation, thereby making it stale. In this paper, we
show that aggregate stock and bond markets respond
to the release of stale information. The response
we observe is consistent with the notion that some
investors are inattentive, not to the release itself, but
rather to the nature of the released information—they
are unable to distinguish new from stale information.
Although a growing literature links investors’ lim-
ited attention with individual securities’ mispricing
(see literature review below), we are the first to iden-
tify a recurring set of stale macroeconomic informa-
tion releases and document that it causes a significant
mispricing of the S&P 500 Index and Treasury bonds.
Testing the predictions of a limited attention model,
which incorporates costly information processing, we
argue that investors fail to recognize that the infor-
mational content of the releases has been priced, and
they therefore respond to the releases of both new and
stale information.
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The stale information we study takes the form of a
summary statistic—the Conference Board U.S. Lead-
ing Economic Index® (LEI), which is designed to
track macroeconomic fluctuations. Like most macroe-
conomic announcements, the LEI is released on a pre-
determined schedule. What makes the LEI an impor-
tant variable for our study is that the components of
the LEI are publicly available or can be easily calcu-
lated using publicly available data in advance of the
announcement. Furthermore, the methodology used
to compile the LEI is also publicly available. These are
well-known facts, publicized among other places on
the Conference Board’s website and Bloomberg.! As
such, the LEI is simply a weighted average of stale
macroeconomic information.

Looking at monthly announcements over a 13-
year period (from 1997 to 2009), and using intra-
day data on S&P 500 futures returns, we show that

! See http://www.conference-board.org/economics/bci/general.cfm
and http://www.bloomberg.com/markets/ecalendar/index.html.
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positive (negative) LEI announcements are preceded
by positive (negative) returns the day before, followed
by strong positive (negative) announcement returns,
which are fully reversed during the following day.
Thus, the mispricing is of a temporary nature. A front-
running strategy that trades S&P 500 futures in the
direction of the LEI announcement a day before its
release and then trades in the opposite direction of the
announcement following its release, generates a gross
return of 0.65% per event (over three trading days),
or close to 8% annually. These results are robust to
transaction costs and do not seem to disappear over
time.

Consistent with these main results, we show that
the front-running strategy for the highest quintile
S&P 500 beta stocks generates a 1.50% return per
event, compared with a 0.32% for the lowest quintile
beta stocks. Given that the LEI is designed to forecast
aggregate macroeconomic fluctuations, the difference
in response suggests that (a subset of) investors view
the announcement as market-level news. We also find
that a similar trading strategy yields positive, albeit
smaller, returns when implemented in the U.S. Trea-
sury bond market. Finally, we show that other proxies
for information arrival, such as aggregate stock return
volatility and trading volume, increase following the
LEI release (by 26% and 7%, respectively).

To better understand the nature of the inattention
present in our empirical analysis, we develop a styl-
ized model in which we allow for different forms
of inattention.? Specifically, we show that if a subset
of investors mistake the rerelease of information for
actual news in addition to the information provided
in the initial release, returns exhibit momentum lead-
ing to the release of the stale information and reversal
after the release. However, if investors are inatten-
tive to the initial release of information, perhaps
because of the cognitive load required to process it, no
return reversal is observed after the rerelease of infor-
mation, as these investors do not double count the
information provided. Both the momentum observed
through the LEI release and the return reversal after

2Qur model is related to a number of theoretical models that study
different features of inattention in various domains. In comparison,
our model’s goal is modest: study the price of an asset with stochas-
tic dividends in an economy populated by attentive investors inter-
acting with inattentive investors. Sims (1998, 2003) and Mankiw
and Reis (2002) view agents’ inattention as leading to slow infor-
mation diffusion and show that it can have macroeconomic effects
by creating stickiness; Ball et al. (2005) ask how this type of inat-
tention affects macroeconomic policy. Gabaix and Laibson (2006)
and Karlan et al. (2011) look at consumers’ inattention regarding
features of products they consume (former) and components of
their future consumption (latter). Barberis and Shleifer (2003) and
Peng and Xiong (2006) highlight that investors with limited atten-
tion economize on information processing by grouping stocks into
categories.

the announcement suggest that inattentive investors
regard the LEI release as news, failing to account for
the fact that the LEI components have been previ-
ously released and priced. As such, they exert tempo-
rary price pressure that is subsequently fully reversed.
Consistent with these aggregate results, we use a mea-
sure based on the analysis in Tetlock (2011) to show
that times in which investors are found to be more
responsive to stale firm-specific information are also
times in which the aggregate return patterns associ-
ated with the LEI release are more pronounced.

Our paper is related to a growing empirical liter-
ature that suggests that investors’ limited attention
is important for asset pricing. Studying the pricing
of individual securities, DellaVigna and Pollet (2007)
show that publicly available demographic informa-
tion related to future firm earnings is not completely
impounded in stock prices. Hirshleifer et al. (2009)
and DellaVigna and Pollet (2009) find that the infor-
mation in earnings announcements is not completely
processed when investors are more subject to limited
attention (when many firms release their earnings on
the same day and on Fridays), leading to weaker stock
price reaction. Cohen and Frazzini (2008) show that
information diffuses slowly across industries, leading
to return predictability across firms linked through
supplier/costumer relations. Reaction to release of
stale information is studied by Huberman and Regev
(2001), who document an instance where a rerelease
of news had a large effect on the stock price of a
biotech firm. A larger set of such events is studied
by Tetlock (2011). He analyzes the market reaction of
S&P 500 stocks to news stories that may contain stale
information. Using proxies for staleness, he finds that
prices respond to stale news but that this response
is partially reversed in the subsequent week. Tying
these pricing results to individuals” trading behavior,
Barber and Odean (2008) show that retail investors,
who may be more prone to limited attention, are net
buyers of attention grabbing stocks. At the aggregate
market level, Hong et al. (2007) show that a large
number of industries lead the stock market returns by
up to two months, consistent with information diffus-
ing slowly due to limited attention.?

We contribute to this literature in a number of
ways. First, we identify a recurring set of events in
which the information released is clearly stale. The
power of our test comes from the fact that we do
not need to measure the degree of staleness and from
the fact that the announcement is prescheduled, and
so there should be no surprise regarding the nature

% More broadly, this paper is also related to the large body of lit-
erature on market efficiency and more specifically to studies that
evaluate the impact of news about fundamentals on asset prices
(see Schwert 1981, Huberman and Schwert 1985, Cutler et al. 1989,
Mitchell and Mulherin 1994).
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Figure 1 U.S. Leading Economic Index, Coincident Economic Index, and Real GDP
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Notes. This figure shows the time series of the Leading Economic Index (LEI), the Coincident Economic Index (CEl), and real gross domestic product (GDP)
from 1959 to 2009. The shaded areas represent U.S. business cycle recessions as dated by the National Bureau of Economic Research. The numbers at the P
and T markings denote the leads or lags in months at the business cycle peaks and troughs, respectively.

of the announcement to all investors. Together, these
factors allow us to isolate the effect of investors” lim-
ited attention. Second, we provide evidence that lim-
ited attention significantly affects aggregate stock and
bond markets, and not just a small subset of firms
or idiosyncratic firm-specific news events. Finally, our
results characterize the form of limited attention that
investors are subject to in our experiment, namely the
confounding of old news with new information.

2. The Leading Economic Index
In this paper, the instrument for stale information
that we study is the U.S. Leading Economic Index®
(LEI). The LEI, which is calculated and published by
the Conference Board (TCB) on a monthly basis, is
a macroeconomic variable used primarily to predict
turning points (peaks and troughs) in the business
cycle. By design, the LEI should help predict changes
in real economic activity and Figure 1 shows that the
LEI systematically declines ahead of the recessions as
dated by the National Bureau of Economic Research.*
The LEI is built as a composite of ten leading
indicators: (1) average weekly hours (manufacturing),

* Filardo (2004) provides evidence that the LEI performs well as a
variable to forecast cyclical movements in the economy. McGuckin
et al. (2007) also report evidence on the significant out-of-sample
forecasting ability of the LEL

(2) average weekly initial claims for unemployment
insurance, (3) manufacturers’ new orders (consumer
goods and materials), (4) vendor performance (slower
deliveries diffusion index), (5) manufacturers’ new
orders (nondefense capital goods), (6) building per-
mits (new private housing units), (7) stock prices
(S&P 500 Index), (8) money supply (M2), (9) inter-
est rate spread (10-year Treasury bonds less Federal
Funds rate), and (10) TCB'’s index of consumer expec-
tations. These indicators are series that have an estab-
lished tendency to decline before recessions and rise
before recoveries.’

Importantly, seven of the ten above indicators
used every month in the LEI calculation are directly
available at least 24 hours before each release. The
monthly values of the three remaining components
are estimated by TCB using a simple autoregressive
time-series regression.® It is important to note that
the procedure used in the LEI construction has been
publicly available since its inception and is explained
in great details on TCB’s website and in their man-

®For more details on the indicator approach to measuring and
analyzing business cycles, see Burns and Mitchell (1946) and
Zarnowitz (1992).

6 When the unavailable data becomes available in the next month,
the LEI is revised.
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ual (The Conference Board 2001), which is publicly
available.

In the current indexing methodology, which
changed little since the 1960s when the Department
of Commerce began publishing composite indexes,
the contribution of each component is weighted by
its relative volatility. This adjustment is made so that
relatively more volatile series do not exert undue
influence on the index. The weighted average contri-
bution of all components is the basis for the monthly
change in the LEIL In the electronic companion to this
paper (available at http://faculty.washington.edu/
gilbertt/research.shtml), we provide more back-
ground information and details on the procedure
used by TCB to calculate the LEL

After TCB assumed responsibility for the Business
Cycle Indicators program in 1996, it reviewed and
revised the LEL Shortly after this revision was imple-
mented, TCB started to publish the LEI press release
during market open, at 10:00 A.M. EST, to be consis-
tent with its other macroeconomic data releases.” This
determines the start of our sample (February 4, 1997).

To summarize, the LEI is a widely publicized
macroeconomic variable, released on a monthly basis
according to a fixed schedule, which is constructed
from other previously released macroeconomic vari-
ables according to a publicly available methodology.
It is a pure summary statistic and its release therefore
is a unique instrument of stale information.

3. A Stylized Model of

Investor Inattention

Because the LEI is a rerelease of already public
macroeconomic information, what should we expect
in terms of aggregate price response when both atten-
tive and inattentive investors are present in the mar-
ket? In this section, we present testable hypotheses
that distinguish three versions of a simple equilibrium
model where a subset of investors are inattentive.

All models consider a claim to a three-period divi-
dend stream. Figure 2 shows the timeline of informa-
tion events: at t =1 a public signal about the terminal
dividend is released along with the first dividend
payment, at f =2 this information is rereleased pub-
licly along with the second dividend payment, and at
t =3 the terminal dividend payment is revealed to all.
Both attentive and inattentive investors trade a claim
to this dividend stream, and trade occurs in each
period immediately after the signal is released and the
current period’s dividend is announced. The detailed
model exposition, derivations, and proofs of claims

7 Previously, the LEI was released at 8:30 A.M., following the Bureau
of Economic Analysis schedule.

Figure 2 Return Responses Under Different Models of Inattention

t=1 t=2 t=3
Initial information Stale information Terminal value
release release

Benchmark: Efficient market
— - — Inattention 1: Ignoring the initial signal

----- Inattention 2: Confounding the rerelease
with new information

Notes. This figure shows the return responses to positive (“good news”)
information releases under the three versions of the model. At t = 1, the
initial information is released. At t = 2, this information, now stale, is rere-
leased. At f = 3, terminal values are realized and uncertainty is resolved. The
models differ with respect to the inattentive investors’ reading of the stale
signal at t = 2.

are available in the electronic companion.® In the fol-
lowing, we focus on describing the economic intu-
ition for how different assumptions about the nature
of inattention give rise to different predictions about
the market impact of the release of stale information.
For concreteness, we assume in the following discus-
sion that the initial information release happens to be
good news in the sense that the price increases in the
efficient market case.’

Benchmark Case: Efficient Market. The solid line in
Figure 2 depicts the average price response in the effi-
cient market case.'® Here all agents are fully atten-
tive and therefore observe and know the marginal
information content of each signal. At f =1, upon
the initial (good) news release, the price increases to
the rational expectation of the final period payout.
There is no price response to period 2’s stale infor-
mation release and there is no volume of trade as all
investors agree on the conditional expectation of the
final dividend payout both before and after each sig-
nal is released. The market is on average correct in
the prediction of terminal value, as shown at t =3 in
Figure 2 where the average terminal dividend is equal
to the price at t =2 (and t=1).

8 Briefly, additional model assumptions are as follows. Investors are
risk averse, competitive, have a time-discounting parameter equal
to one, have access to a risk-free asset with an interest rate equal
to zero, and the risky asset is in zero net supply. The latter three
assumptions are not important for our hypotheses and empirical
tests—they simply enable us to focus the model on how traders’
expectations affect prices. Dividends are independent and identi-
cally distributed with mean zero.

®The case of bad news gives exactly the opposite predictions in
terms of the return response.

0The “average price response” refers to the average cum-dividend
price response. We focus on the average cum-dividend price pat-
tern as it easily translates into predictions for the return regressions
we employ in the empirical section.
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Inattention 1: Ignoring the Initial Signal. We consider
two forms of investor inattention. In neither case do
the inattentive use prices to update their beliefs. In
this first case, the inattentive investors ignore the ini-
tial signal and only update their beliefs upon the rere-
lease of the signal at t =2. The learning delay could
be due to unmodeled information processing costs
in the first period (for instance, time or bandwidth
constraint, as in Sims 2003). This type of inatten-
tion is documented in DellaVigna and Pollet (2009),
among others, who show that investors ignore valu-
able pieces of information because there is too much
information revealed on certain days.

At t =1, only the attentive have updated their
beliefs. However, because the attentive investors are
risk averse and there is a risky dividend payment at
t =2, the price is not bid up all the way to the efficient
market level.! Thus, there is underreaction to the
first information release. At t =2, after the rerelease,
both attentive and inattentive investors have the same
information and therefore prices will be as in the effi-
cient market case, i.e., there is an additional return
response at the time of the rerelease causing price
momentum. The average price pattern is shown as the
dash-dotted line in Figure 2. Additionally, this model
implies that there is high trading volume around
both announcements, as the attentive front-run the
inattentive at t =1 and then unwind their positions
at t=2.

Inattention 2: Confounding the Rerelease with New
Information. In this case, the inattentive investors do
not realize that the rerelease at t =2 is stale and they
confound it with additional new information. More
precisely, they believe that it gives them new informa-
tion about the terminal payout not already revealed
by the first signal—they are inattentive in terms of the
content of the second news release. This type of inat-
tention is documented in Tetlock (2011), who presents
evidence from the cross-section of stock returns con-
sistent with the hypothesis that investors overreact to
the stale component of information releases. In fact,
this case of the model is almost identical to the model
in Tetlock (2011), except that in our case the second
signal is entirely stale.

In this model, the price increases upon the release
of the initial signal, as all agents update their expec-
tation of the final period payout. However, the atten-
tive investors know that the inattentive will further
increase their expectation of the final period payout
at t =2, upon the rerelease of the initial signal. There-
fore, the attentive investors are in equilibrium willing
to hold the risky asset at t =1 at a level higher than

! As an alternative to assuming risk-averse attentive investors, one
could assume that these investors are capital constrained following
the literature on limits to arbitrage (see Shleifer and Vishny 1997).

that of the efficient market benchmark case. At t =2,
the inattentive further increase their expectation of
the final period payout, as predicted by the attentive,
and the attentive unwind their front-running posi-
tions by selling to the inattentive at ¢t =2. Thus, there
is in this case a more pronounced momentum and
overreaction pattern in returns leading up to the re-
release. Because the inattentive now overestimate ter-
minal value, the attentive will in fact take the opposite
positions to profit from the subsequent price reversal
that occurs at t =3.

The return reversal is a testable implication that
distinguishes this case, where the inattentive are inat-
tentive to the content of the rerelease, from the form
of inattention in the previous case, where investors
simply ignore the information the first time around.
The average price pattern is shown as the dotted line
in Figure 2. In terms of volume, there is trading at
both announcements, as the attentive take positions
to profit from the return momentum as well as the
subsequent return reversal.'?

3.1. Empirical Implications of the Model

Based on the above model predictions, we use the LEI
release and aggregate asset price data to answer the
following questions:

1. Do aggregate asset prices respond to the release of the
LEI? If so, this indicates that inattentive investors are
indeed present in the market, as the LEI is a rerelease
of public, macroeconomic information.

2. Is there a preannouncement response in returns in the
same direction as the LEI announcement return? If so, this
indicates that not all investors are inattentive to the
fact that the LEI is a rerelease of public information.
In the data, the ten components of the LEI are released
at different times: from about two weeks to just over
24 hours before the LEI announcement. We use the
return interval of the 24 hours before the LEI release
to construct preannouncement returns. In this interval
arbitrageurs have all the information needed to repli-
cate the LEI and thus to front-run the inattentive."

2 An alternative version of the inattention model 2 has the inat-
tentive not observing the initial signal. Instead, they use unex-
pected movements in lagged prices to update their beliefs, with the
assumption that such price movements are due to private informa-
tion about terminal value being impounded in prices. Importantly,
they believe, conditional on the terminal value, that such private
information is orthogonal to the public signal (re-)released at t =2.
In other words, the inattentive do not realize that the information in
the rerelease has already been impounded in prices by the attentive
investors. We show in the electronic companion that this alterna-
tive model gives the same empirical predictions as the inattention
model 2.

B 1f such arbitrageurs were risk neutral and not capital constrained,
they would compete away all profits. Thus, the existence of the pre-
announcement and announcement return responses is consistent
with the notion of limits to arbitrage.
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3. Is there a return reversal after the announcement
response? If so, this indicates that inattentive investors
confound the LEI release with additional information
relative to the original component releases (inatten-
tion model 2). This double counting of information
leads to an overreaction. In other words, the inatten-
tive do not realize that the information in the LEI
has already been impounded in prices and therefore
believe the fair price to be above the price preced-
ing a “good” LEI announcement. Overreaction does
not occur, however, if investors are inattentive in the
sense that they only udpate their information sets
from the LEI release (inattention model 1).

4. Is trading volume and volatility higher around the
LEI announcement? If so, this is further evidence of
heterogeneous beliefs as predicted by the models with
both attentive and inattentive investors. In particu-
lar, for the attentive to profit from the inattentive
they have to sell to (buy from) the inattentive if the
LEI release is positive (negative). In a model where
all agents have homogenous beliefs (rational or not),
there will be no trade even if prices move upon the
LEI release.

5. Is the return response pattern stronger when a
larger fraction of investors suffer from limited attention?
This is a natural implication of the inattention mod-
els that serves as a robustness test. In particular,
we ask whether the magnitude of the announce-
ment response is related to a time-series measure of
investor inattention. This measure is based on the
analysis in Tetlock (2011); it is a measure of the ten-
dency of investors to conflate stale and new infor-
mation constructed using the cross-section of stock
returns and firm-level announcements.

In the next section, we test these empirical
hypotheses for aggregate stock and bond returns.
As explained, the key to identifying the form of inat-
tention is the existence or absence of return reversal
in the period after the LEI announcement response.
Somewhat outside our model, we also consider the
cross-section of stock returns to determine (a) if the
magnitude of the return response is related to mar-
ket beta as might be expected because the (stale)
information concerns aggregate growth, and (b) if the
return volatility of a stock—an often used measure of
costs of arbitrage—is related to the return response.
The intuition for the latter test is that a stock that is
more costly to arbitrage should yield larger trading
revenues for arbitrageurs and therefore see a larger
return response pattern.

4. Empirical Analysis

We test the predictions of the model presented in the
previous section using the original LEI release data,
as well as aggregate stock returns, the cross-section

of stock returns, and returns to Treasury notes and
bonds."

We consider three time intervals surrounding the
LEI release that form the basis of our tests: a prean-
nouncement interval, an announcement interval, and
a postannouncement interval. The last release time of
any the components that are used to calculate the LEI
index is typically, and never later than, 8:30 A.m. EST
the day before the announcement day. Because the
stock market opens at 9:30 A.m., we set 10:00 A.M. the
day before the LEI announcement as the beginning of
the preannouncement interval. This gives the market
sufficient time to incorporate the early morning infor-
mation releases (Fleming and Remolona 1999). The
preannouncement interval ends immediately before
the LEI announcement at 10:00 a.m. the following
day. We define the announcement interval as the five-
minute interval from 10:00 A.m. to 10:05 A.m. the day
of the announcement (to be exact: 9:59:59 to 10:04:59).
This is similar to Andersen et al. (2007) who use
five-minute return intervals to evaluate the effect of
macroeconomic information announcements (such as
GDP) on aggregate stock returns. They point out that
a five-minute interval strikes a good balance as it
is long enough for the results to not be strongly
affected by market microstructure issues, and it is
short enough to maintain good identification of the
return response as being due to the announcement
and not other, unidentified shocks to investors’ infor-
mation sets. The postannouncement interval is set
from 10:05 A.M. on the announcement day to the close
of the day after the LEI announcement.'

4.1. Data

The monthly LEI release dates and original index
series were provided by TCB, and the sample runs
from February 1997 to February 2009. During this
sample period, the LEI index is always reported at
10:00 a.M. The stock and bond market return data is
constructed using futures prices. It is standard in the
literature to use futures data because the futures are
the most liquid instruments (see, e.g., Andersen et al.
2003, 2007). The futures data was purchased from Tick
Data and includes five-minute interval data on open,
high, low, and close prices for each of the futures con-
tacts traded between 1997 and 2009. For each date, we
determine which of the multiple contracts available
are “on-the-run” and construct the intraday return

4T jke most macroeconomic series, the LEI is revised after its
release based on revised data. To avoid look-ahead bias, we use the
original LEI series.

5 The postannouncement interval was chosen ex post as a reversal
pattern was found to persist even the day after the LEI announce-
ment. Adding further days in the postannouncement interval has
no qualitative effect on the measured return response.
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series for each day using prices from that day’s on-
the-run contract. Data for individual stock returns is
constructed using a combination of the New York
Stock Exchange (NYSE) Euronext Trade and Quote
(TAQ) database and the Center for Research in Secu-
rity Prices (CRSP) database.

We use data from the Census Bureau, Bureau of
Economic Analysis, Federal Reserve Board, National
Association of Purchasing Managers, and TCB to
screen out all dates on which other macroeco-
nomic announcements were released simultaneously
at 10:00 a.m. The specific announcements are the
releases of new home sales, factory orders, con-
struction spending, Institute for Supply Manage-
ment (ISM) manufacturing index, and the target
federal funds rate.!® Out of a total of 146 announce-
ments in our sample (February 1997-February 2009),
we exclude 30 due to simultaneous macroeconomic
releases.”” Thus, the final sample consists of 116
announcement days. We use analyst forecast data
from Bloomberg to construct a measure of LEI sur-
prises, as the difference between the actual LEI
release and the median analyst forecast of the release.
Although Bloomberg does not give the date of each
analyst’s forecast, anecdotally most of the forecasts
are available at least a week before the announcement.
Because not all of the components of the LEI are yet
released at that point, even the forecast of an analyst
that is fully “rational” would not necessarily predict
the index perfectly.'®

Table 1 shows the main summary statistics of our
sample. The table shows the mean and standard devi-
ation for the surprises to the LEI, as well as for the
three return intervals described above for the S&P 500
and 10-year Treasury bond futures. We have split the
sample into two halves in order to show that there are
no strong trends in terms of returns or LEI surprises
over the sample. In particular, with the exception of
the preannouncement return in the first half of the
sample, none of the mean returns are statistically dif-
ferent from zero, and the return volatilities are similar
across the subsamples.

4.2. Results
The generic univariate regressions we run to evaluate
whether there is a return response are of the form

R, i=v+ 8;(ALEL, — E,_[ALEL]) + &t ir 1)

16 These announcements were identified by Andersen et al. (2007)
as having a significant impact on S&P 500 futures returns.

17 All exclusions come from the first four years of the data set, after
which TCB became more strategic about announcing the LEI when
no other macroeconomic variables are released.

18Tn the robustness section in the electronic companion, we show
that alternative, naive measures of investors’ expectation of the LEI
give similar results.

Table 1 Summary Statistics
LEl  Preannouncement Announcement Preannouncement
surprise return return return
Panel A: S&P 500
First half
Mean 0.170 0.317 —0.041 -0.197
Std. dev.  0.812 1.211 0.170 1.592
Second half
Mean -0.170 —0.150 —0.015 0.035
Std. dev.  1.139 1.529 0.176 1.342
Panel B: 10-year Treasury bonds
First half
Mean 0.170 —-0.010 —0.004 0.027
Std. dev.  0.812 0.400 0.055 0.435
Second half
Mean -0.170 0.037 0.008 0.047
Std. dev.  1.139 0.398 0.059 0.615

Notes. This table reports, for both halves of our sample separately, the
average LEI surprise, the average preannouncement return (10:00 A.m. on
the trading day before the announcement to 9:59 A.M. on the day of the
announcement), the average announcement return (10:00 A.m.—10:04 A.m.
on the day of the announcement), and the average postannouncement return
(10:05 A.m. on the day of the announcement to 16:00 p.m. on the day after
the announcement). The LEI surprise is standardized to have mean zero and
standard deviation of one over the full sample. Panel A uses returns obtained
from S&P 500 futures and panel B uses returns obtained from 10-year Trea-
sury bonds futures. Our full sample has 116 observations, so each subsam-
ple has 58 observations.

where t refers to the announcement, i refers to the
return interval, and E,_[ -] refers to the expected value
of the LEI based on information available prior to the
announcement and any of the relevant return inter-
vals. For the main set of results, the term E, [ALEL]
corresponds to the Bloomberg median analyst forecast
of the change in the LEI. We standardize the “shock”
to the change in the LEI to have unit variance to facil-
itate easy interpretation of the regression coefficient.
All returns are in percent, so a regression coefficient
(6;) of 0.1 implies that there is a 10 basis points return
response to a one standard deviation positive LEI sur-
prise. In the following discussion, a “x basis point
return response” refers to the regression coefficient
and its associated interpretation as just given.

4.2.1. The Aggregate Stock Market. Our first set
of tests use the returns to the S&P 500 futures as the
dependent variable. The first row of Table 2 shows
that there is a significant change in the aggregate
market value in the direction of the LEI surprise.
In particular, the S&P 500 futures return response
in the 24 hour preannouncement interval is 26 basis
points (significant at the 10% level). In the five-minute
announcement interval, the return response is an
additional 4.5 basis points (significant at the 5% level),
and the postannouncement interval sees a 35 basis
point reversal (significant at the 1% level). First, the
efficient-market null hypothesis of no return response
is rejected. Second, per the discussion in the model
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Table 2 Return Response Around the LEI Announcement
Preannouncement Announcement Postannouncement Net response Return response
Log return (%) 10:00 A.Mm on trading day  10:00 A.m.—10:04 A.M. 10:05 A.m. day of LEI 10:00 A.m. on trading day for front-
vs. Bloomberg before-9:59 A.m. day of day of LEI announcement-16:00 p.m. day ~ before—16:00 p.m. day running
LEI surprises LEl announcement announcement after LEI announcement after LEI announcement strategy
S&P 500 futures 0.261* 0.045* —0.347% —0.041 0.652+
(0.152/3.5%) (0.019/6.7%) (0.119/5.6%) (0.200/0.0%) (0.205/10.5%)
Highest B,,q-quintile 0.613* 0.101* —0.681* 0.007 1.505
(0.306/2.1%) (0.049/3.0%) (0.318/1.3%) (0.454/0.0%) (0.538/3.2%)
Quintile 4 0.444+ 0.072* —0.462"* 0.069 1.060*
(0.213/1.1%) (0.037/3.1%) (0.176/0.6%) (0.278/0.0%) (0.357/3.2%)
Quintile 3 0.392* 0.063** —0.290* 0.186 0.840*
(0.186/2.6%) (0.032/3.3%) (0.136/0.6%) (0.254/0.2%) (0.287/3.9%)
Quintile 2 0.296* 0.049 —0.211* 0.139 0.630**
(0.128/1.8%) (0.022/2.8%) (0.103/0.3%) (0.186/0.1%) (0.198/2.3%)
Lowest B,-quintile 0.166* 0.037** —0.103 0.097 0.323*
(0.090/0.7%) (0.016/1.9%) (0.072/0.1%) (0.123/0.1%) (0.143/0.6%)
2-year Treasury bond —0.007 —0.005%* 0.025 0.013 0.037+
(0.010/0.4%) (0.002/8.0%) (0.016/2.3%) (0.017/0.4%) (0.021/3.3%)
5-year Treasury bond —0.013 —0.013*** 0.070* 0.044 0.096*
(0.027,/0.2%) (0.004/10.6%) (0.040/3.4%) (0.043/0.9%) (0.054/4.1%)
10-year Treasury bond —0.020 —0.021%** 0.101* 0.060 0.143*
(0.044/0.3%) (0.006/13.5%) (0.059/3.7%) (0.068/0.9%) (0.082/4.3%)
30-year Treasury bond —0.039 —0.032%* 0.089 0.019 0.160
(0.076/0.4%) (0.009/12.9%) (0.085/1.4%) (0.111/0.0%) (0.123/2.6%)

Notes. This table shows the regression results for different return intervals as given by the column headers. The generic regression is R, ; = y; + 8,(ALE/, —
E;_[ALEI]) + &; ;, where i correspond to the return interval and ¢ refers to the 116 announcement dates in the sample (February 1997—February 2009). The
expectation of the LEI release is the median of analyst forecasts as given by Bloomberg. For brevity, we only report the §; coefficients. Standard errors and
R? are given below the corresponding §;-estimate in parentheses. The standard errors are corrected for heteroskedasticity and, for the cross-sectional results,
clustered by announcement date. The top row shows the results for S&P 500 futures returns, as defined in the main text. The next five rows use market beta
quintile sorted portfolios. These betas are obtained from CRSP and the sort at each time ¢ is done based on betas estimated using data available to investors
at time t. The bottom four rows show results for Treasury bond futures returns. In the last column, the return is the return to a front-running strategy that, if
the LEI surprise is positive, goes long one unit at 10:00 A.m. the day before the announcement, short two units at 10:05 A.m. the day of the announcement, and
long one unit at close the day after the announcement. All returns are in percent, and the LEI surprise is normalized to have unit variance. Thus, a regression
coefficient of 0.1 means that there is a 10 basis point surprise to a one standard deviation positive “shock” to the LEI announcement.
*Significant at the 10% level; **significant at the 5% level; ***significant at the 1% level.

section, the presence of a strong reversal after the
run up is consistent with the interpretation of inat-
tention as being the confounding of the rerelease of
stale news as actual news (inattention model 2), but
inconsistent with the interpretation of “rational inat-
tention” where agents find it costly to update and
wait for the summary statistic (inattention model 1).
In the latter case, all agents’ information sets would
be aligned after the LEI release, which implies that the
announcement response should lead to a permanent
change in prices.

The second column from the right of Table 2 gives
the return response for the sum of all three intervals
and shows that the overall market response over the
intervals is statistically zero. The rightmost column of
Table 2 shows the return response for a trading strat-
egy that goes long (short) $1 at 10:00 a.M. the day
before the announcement if the LEI surprise is pos-
itive (negative), liquidates this position and simulta-
neously goes short (long) $1 at 10:05 A.M. after the
announcement, and finally liquidates the position at
the close of the day after the announcement. This

strategy, ignoring transaction costs, earns 65 basis
points on average—implying an annual return of
7.8%. Although we do not have data on the transac-
tion costs in the futures market, we note that the aver-
age bid-ask spread for the S&P 500 exchange traded
fund (Spider (SPY)) is seven basis points for the rel-
evant trading times over this sample, which implies
a trading cost of 14 basis points for this strategy.'
Because the futures are more liquid than the ETF, we
regard this as a conservative estimate of trading costs.
The net profit accounting for this level of transaction
costs is then 6% per year, on par with the value spread
(Fama and French 1993).

19 We use data from the NYSE TAQ database and calculate the aver-
age bid-ask spread for the Spider (SPY) exchange-traded fund (ETF)
as the average over the one minute intervals 10:00 to 10:01 the day
before the announcement, 10:04 to 10:05 the day of the announce-
ment, and 15:59 to 16:00 the day after the announcement. We use
the AMEX quotes, where the ETF is most heavily traded, to avoid
issues with difference in the timing of quotes across exchanges.
Allowing the investor to trade on additional exchanges is likely to
decrease the effective trading costs.
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4.2.2. The Cross-Section of Stocks. To get a sense
of the cross-sectional stock return response to the LEI
release, we look at the return response of portfolios
created based on a quintile sort on market beta. The
market beta for each stock for each year is obtained
from CRSP and is calculated as the market beta from
daily data the year prior to the year of a particular
LEI release. Only stocks that are in the S&P 500 at
the time of the release are included in these portfo-
lios to keep the results consistent with the aggregate
market results. These stocks are also fairly liquid. To
get the portfolio return for a particular time interval,
we equal weight the individual stock returns of all
stocks in the portfolio that are traded during the first
minute of the interval and the last minute of the inter-
val. For the announcement interval, we consider the
first minute as the minute from 9:58 A.M. to account
for possible erroneous timing of a transaction price
in the TAQ database. If there are multiple trades of
a given stock in a given minute, we take the average
price over the minute as the transaction price used
in the return calculation. We remove observations for
which prices are zero or negative.

The middle set of rows in Table 2 shows that
high beta stocks respond more to the LEI announce-
ment than low beta stocks. In particular, the highest
beta quintile portfolio has a total preannouncement
return of 61 basis points, an announcement return of
10 basis points, a postannouncement return of —68
basis points, and a trading strategy return ignoring
transaction costs of 151 basis points. The correspond-
ing numbers for the lowest beta quintile portfolio are
17 basis points, 3.7 basis points, —10 basis points,
and 32 basis points, respectively. The difference in the
return between the trading strategy return of the high
beta portfolio and the low beta portfolio is 117 basis
points and significant at the 1% level (not reported in
the table). This indicates that (a subset of) investors
consider the LEI announcement as market news and
act accordingly. The effect is completely reversed (that
is, the total return response over all three intervals is
statistically zero) for all stocks.?’

4.2.3. Treasury Bonds. In the last set of rows
in Table 2, we turn to the Treasury bond market.
We consider the return response of futures on the
2-year, 5-year, 10-year, and 30-year Treasury notes
and bonds. Unlike in the case for the stock market,

®The reason “total” and “strategy” returns do not sum to their
natural values given the other coefficients, is that there are some
firms for which we have preannouncement interval returns only,
some firms with postannouncement returns only, and some with
announcement returns only, and combinations. All of these three
returns must be present for a firm to be included in the total and
strategy regressions, so the number of firms here are smaller.

the preannouncement interval does not have signifi-
cant regression coefficients, although the sign is neg-
ative as one would expect from the bond market that
typically reacts opposite to the stock market when
faced with macroeconomic news. The announcement
returns, however, are strongly significant (at the 1%
level), whereas the postannouncement returns are
only marginally significant for the 5- and 10-year
bonds. The magnitude of the regression coefficients
are overall increasing in bond maturity, but smaller
than in the stock market. The announcement return
in the 30-year bond is the largest at —3.2 basis
points, compared to 4.5 basis points in the stock mar-
ket. Thus, the pattern in the bond market is consis-
tent with the pattern in the equity market, although
the bond market sees weaker preannouncement and
postannouncement return patterns. The lower volatil-
ity of the underlying in the Treasury bond futures
market makes arbitrage activity less costly, which
could explain the smaller return response. These pat-
terns are consistent with the evidence provided by
Andersen et al. (2007), who analyze the response of
various markets, including equity and treasuries, to
the release of macroeconomic announcements.

In sum, the release of the entirely predictable LEI
is associated with a return response at the aggregate
stock market level and in the Treasury bond market,
as well as a differential impact in the cross-section of
stock returns. This indicates that the LEI is widely
seen to contain actual news, despite the fact that the
index is entirely stale—a fact that is published both on
Bloomberg and on TCB’s webpage. Consistent with
the notion that some investors confound stale infor-
mation with news (inattention model 2), the release
of the LEI is associated with aggregate stock market
prices moving in the direction of the release before
and at the announcement, followed by a reversal after
the announcement. These inattentive investors cause
temporary, yet significant, price pressure, and transfer
surplus to attentive investors via the trading process.

In the electronic companion, we perform a num-
ber of robustness tests for our main finding-—that
the release of the LEI is associated with a signifi-
cant return response in the aggregate stock and Trea-
sury bond markets. First, we consider different mea-
sures of LEI expectations and find they all produce
announcement return responses that are consistent
with the findings presented above. Second, we show
that the results are similar across various subsam-
ples of the data, such as early versus late samples.
Third, we show that the announcement response can-
not be explained by intraday autocorrelation in stock
returns.

4.2.4. Stale Information Response Bias. To fur-
ther link these price moves to a particular inatten-
tion bias, we use an instrument from Tetlock (2011).
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In the cross-section of stock returns, Tetlock shows
that the price reversal after a firm-specific news event
(e.g., an earnings announcement) is larger the higher
the fraction of stale information in the news release.
The measure of staleness he uses is a measure of
the overlap in the wording of the release relative to
previous news articles/releases available in the press
and from news agencies/bureaus. In particular, he
runs a Fama-MacBeth cross-sectional regression of
firms return on days 2-5 after the news release on
the return the day of the release and the return at
the time of the release interacted with this measure
of the releases’ staleness (plus many additional con-
trols). Whereas Tetlock’s analysis is unconditional, the
Fama-MacBeth procedure gives a daily time series of
the regression coefficient on the interaction term.?! We
average the daily regression coefficients on this inter-
action term within each month to create a monthly
time series of the magnitude of this particular inat-
tention bias.?

We postulate that the inattention bias found in
the cross-section of individual firm news releases
in Tetlock (2011) is also measuring a market-wide
propensity of the marginal investor to suffer from
the same inattention bias. This corresponds to the
marginal effect of an increase in the proportion of
inattentive investors in the model of the previous sec-
tion. The model then predicts that the market return
responds more to the LEI release when the current
aggregate level of the bias is high and less when the
current level of the bias is low. We therefore run the
following regressions:

R, ; = a;+ By ; x StaleNewsReversal_XS, ,
+By,; x (ALEIL, — E,_[ALEL])
+ B,,; x StaleNewsReversal_XS, ,
x (ALEL — E,_[ALEL]) +¢, ;, 2)

where StaleNewsReversal_XS,_, is the negative of the
cross-sectional inattention measure described above.
Thus, when StaleNewsReversal_XS,_; is high, the level
of the bias is high. We use the previous month’s
level of this instrument to avoid any look-ahead bias
and also to ensure that this is in fact a tradable
strategy, and normalize the variance of the inatten-
tion measure to be one to facilitate easy interpre-
tation of the regression coefficients. Table 3 shows

2 See Equation (4), the second from the right column, and the row
labeled “AbRet;, xstalel;,” of Table 3 in Tetlock (2011). The coefficient
reported in Tetlock (2011) is the average of the daily cross-sectional
regression coefficients.

2 We thank Paul Tetlock for making this data available to us. The
sample in Tetlock (2011) covers our sample, except for the two last
months (the two first months in 2009).

Table 3 Time Variation in the Response Coefficient due to Inattention

Announcement
10:00 A.m.—10:04 A.M.

Return response

Log return (%) for front-

S&P 500 futures day of LEl announcement  running strategy

StaleNewsReversal_XS,_, —0.028* -0.113
(0.015) (0.148)

LEI_surprise, 0.033* 0.574x
(0.015) (0.211)

StaleNewsReversal_XS,_, 0.017 0.512*

x LEI_surprise, (0.020) (0.236)
RZyi (%) 7.5 9.1

Notes. This table shows the results from running the following regression
using S&P 500 futures five-minute announcement returns as well as the
front-running strategy returns (defined in the main text): R, ; = ; + By ; x
StaleNewsReversal_XS,_y + (By.; + B, x StaleNewsReversal_XS;_;) x
LEI_Surprise, + ¢; ;, where i correspond to the return interval and ¢ refers
to the 116 announcement dates in the sample (February 1997-February
2009). LEI_Surprise, is equal to ALEI, — E,_[ALEI,], where the expectation
of the LEI release is the median of analyst forecasts as given by Bloomberg.
StaleNewsReversal _XS is a monthly, cross-sectional measure of the amount
of individual firms’ return reversal after stale firm news announcements.
This measure is constructed from monthly cross-sectional Fama—MacBeth
regressions using a measure of news staleness developed in Tetlock (2011),
and its t — 1 subscript indicates that the measure is based on return data for
the month prior to the announcement month. The methodology is described
in detail in the main text. A large degree of return reversal in the cross-section
of stock returns leads to a high StaleNewsReversal_XS. Thus, if overreac-
tion to stale news in the cross-section of stock returns is positively related
to overreaction to stale aggregate news at the aggregate stock market level,
the expected sign on the interaction term’s regression coefficient (B; ,) is
positive: high degree of overreaction to stale news leads to a higher aggre-
gate return response to the (100% stale) LEI announcement. The standard
errors of the regression coefficients are given in parentheses, and they are
corrected for heteroskedasticity. All returns are in percent and LE/_Surprise
and StaleNewsReversal_XS are both normalized to have unit variance.

*Significant at the 10% level; **significant at the 5% level; **significant at
the 1% level.

that the regression coefficient on the interaction term
is positive, as predicted, for both the announcement
return and the return to the front-running strategy
explained earlier. The coefficient is not statistically
significant for the five-minute announcement, but the
size is economically significant in that a two stan-
dard deviation increase in StaleNewsReversal_XS dou-
bles the announcement return response (from 3.3 to
6.7 basis points in this regression), and a two standard
deviation decrease in StaleNewsReversal_XS makes the
announcement response zero. For the front-running
strategy return regression in the rightmost column of
Table 3, the regression coefficient on the interaction
term is significant at the 5% level—in this case a one-
standard deviation change in StaleNewsReversal_XS is
sufficient to double the return response.

4.2.5. Constrained Arbitrageurs. Another neces-
sary feature of the model is limited risk taking capa-
bility of the fully informed (attentive) arbitrageurs.
These investors understand that the LEI release is
100% stale, so they can calculate its value before the
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Table 4 Background Risk and the LEI Return Response

R = S(ALEIl, — E,_[ALEI
Return volatility quintiles (= v+ O(ALEL, — £, [ALELD + &

(within highest B, quintile): 1 2 3 4 5 5-1

§ from announcement 0.086* 0.101* 0.109* 0.105* 0.107* 0.021
return regressions (s.e.) (0.044) (0.051) (0.057) (0.050) (0.048) (0.021)

§ from front-running 1.098* 1.183* 1.634* 1.656*** 1.999* 0.891*
return regressions (s.e.) (0.447) (0.468) (0.573) (0.557) (0.786) (0.423)

Notes. This table shows the regression results for the five-minute announcement returns, as well as the front-
running strategy returns (defined in the main text) for five different portfolios. The portfolios correspond to a
return standard deviation quintile sort within the highest market beta quintile. Both the market beta and standard
deviation of each stock are taken from CRSP and are based on one-year lagged daily return data. Thus, it is available
to investors at each time ¢. The regression for each return interval is R, ; ; = v, + &;(ALEl, — £, [ALEL]) +¢; ,,
where i correspond to the portfolio, j refers to a stock in the portfolio, and t refers to the 116 announcement
dates in the sample (February 1997—*February 2009). The expectation of the LEI release is the median of analyst
forecasts as given by Bloomberg. For brevity, we only report the §; coefficients. Standard errors are given below the
corresponding §;-estimate in parentheses. The standard errors are corrected for heteroskedasticity and clustered

by announcement date. All returns are in percent and the LEI surprise is normalized to have unit variance.
*Significant at the 10% level; **significant at the 5% level; ***significant at the 1% level.

release, but because of background noise in the stock
returns (for instance arising from liquidity traders or
other news), they do not fully eliminate the profits
from the front-running strategy as the efficient-market
null hypothesis would predict.

Following Cohen and Lou (2012), we investigate
whether such limits to arbitrage in fact are relevant
for the response to the LEL In particular, we postu-
late that stocks with higher idiosyncratic volatility are
more difficult to arbitrage and thus should exhibit a
stronger return response pattern with respect to the
LEI release. To investigate this hypothesis we per-
form a double-sort on stocks” market beta and stan-
dard deviation of returns.” Both the market beta and
the standard deviation of each stock are obtained
from CRSP, which we estimate using daily data for
the year prior to the year in which the stock is
assigned its market beta and standard deviation.
We sort S&P 500 stocks each month into five beta-
sorted portfolios. We know from the results in Table 2
that the announcement return response is highest for
the highest beta firms, so we focus on this quintile.
Within the highest beta quintile we then sort on stan-
dard deviation. The portfolio returns are calculated as
equal-weighted returns for the traded stocks within
each portfolio, as described earlier for the beta-sorted
portfolios.

Table 4 shows the result of the regressions as
in Equation (1) across the five standard deviation
sorted portfolios, all within the highest beta quin-
tile. For both the announcement interval and the

% We also performed a sort on idiosyncratic volatility, which quali-
tatively gives the same results. This is not surprising because hold-
ing beta constant, which we are approximately doing, total volatil-
ity and idiosyncratic volatility are one to one. Standard deviations
and betas are readily available from the CRSP database, however,
which makes it easier to replicate our findings.

front-running strategy, the return response is higher
for high volatility stocks: The announcement return
response increases from 8.6 basis points to 10.7 basis
points, and the front-running strategy return response
goes from 110 basis points to 200 basis points. The
return difference is not statistically significant for the
announcement return response, but it is significant
at the 5% level for the front-running strategy return
response.

Thus, we find evidence for two necessary ingredi-
ents of our model. First, investors suffer from inat-
tention bias in that they view a rerelease of old news
as additional news in the same direction as the orig-
inal news. This leads to an overreaction to the stale
news release and a subsequent reversal. Second, as
generally predicted by limited risk taking capacity
of arbitrageurs, stocks with higher return volatility
are associated with higher returns to the arbitrageurs’
front-running strategy.

4.2.6. Return Response to Initial Information
Releases. In our model, the presence of attentive
investors implies that there should be a return
response to the initial announcements of the under-
lying components of the LEL. We investigate this
implication here, but note that there are some severe
data-driven impediments to such tests. Measuring the
aggregate market response to the release of these
components is complicated by the fact that most of
the series are not the headline number within their
release. For instance, new orders of nondefense cap-
ital goods are shown as a subitem within the Cen-
sus Bureau’s major release of manufacturing orders.
Although the headline number may move prices, the
marginal impact of subitems is hard to determine.
Related, some of the releases come out at the same
time as other macroeconomic statistics not included
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Table 5 Return Regressions of the Components of the LEI
R, = v+ 8 x Component_Surprise, + &,
Releasing Release 6S&P 500 82yrbnnd 65yrbond 610yrb0nd SSOyrbond
LEI component agency  time (EST) N (s.e./R?) (s.e./R?) (s.6./R?) (s.e./R?) (s.6./R?)
Initial unemployment claims DL 8:30 Am. 623 —0.029* 0.011* 0.019% 0.021+* 0.028**
(0.009/2.1%)  (0.002/9.1%)  (0.004/5.4%)  (0.005/3.7%)  (0.006,/3.3%)
Money supply (M2) FRB 4:30 .M. 567 —0.007* 0.001* 0.002** 0.004+ 0.007+
(0.004/1.7%)  (0.000/1.8%)  (0.001/2.2%)  (0.001/2.6%)  (0.002/3.7%)
Vendor performance: ISM 8:30 Am. 148 0.014 —0.006 —0.020* —0.029* —0.046%
deliveries diffusion index (0.019/0.2%)  (0.004/1.1%)  (0.009/2.5%)  (0.012/2.9%)  (0.016/3.9%)
Average work week: BLS 8:30 Am. 144 0.054 —0.004 0.010 0.004 0.020
manufacturing (0.039/1.3%)  (0.010/0.1%)  (0.022/0.1%)  (0.030/0.0%)  (0.036,0.2%)
Building permits: CB 8:30 Am. 144 0.017 0.000 0.006 0.011 0.019
new private housing units (0.015/1.1%)  (0.002/0.0%)  (0.005/0.6%)  (0.007/1.1%)  (0.013/1.8%)
Index of consumer sentiment UM 7:00 A.M. 92 0.004 —0.000 —0.000 0.001 0.000
(0.006/0.5%)  (0.001/0.3%)  (0.001/0.0%) (0.001/0.2%)  (0.002/0.0%)
Manufacturers new orders: CB 10:00 A.m. 145 —-0.010 0.001 0.002 0.002 0.012
consumer goods and materials (0.019/0.3%)  (0.002/0.3%)  (0.004/0.1%)  (0.005/0.1%)  (0.008/1.2%)
Manufacturers new orders: CB 10:00 A.m. 145 0.017 0.002 0.003 0.003 0.010
nondefense capital goods (0.015/0.7%)  (0.002/0.5%)  (0.004/0.3%)  (0.005/0.1%)  (0.008,0.8%)

Notes. This table reports estimates from OLS regression of five-minute S&P 500 futures returns, as well as 2-, 5-, 10-, and 30-year Treasury note and bond
futures returns on the same-day normalized announcement surprise of the eight nonprice components of the LEI. The surprise is defined relative to median
analyst forecasts and variance of the surprise is normalized to be one. Initial unemployment claims and M2 are released on a weekly basis, and all other
components are released on a monthly basis. The sample period is from February 1997 to February 2009, except for the Index of Consumer Sentiment
where the sample starts in February 1999. The monthly releases are arranged in order of arrival across the month. The abbreviations are Institute for Supply
Management (ISM), Bureau Labor Statistics (BLS), Department of Labor (DL), Census Bureau (CB), Federal Reserve Board (FRB), and University of Michigan
(UM). Returns are continuously compounded and expressed as percentages. Standard errors are corrected for heteroskedasticity.
*Significant at the 10% level; **significant at the 5% level; *** significant at the 1% level (two-tailed test).

in the LEI and/or are released outside of trading
hours. Although the S&P 500 futures are traded at the
most common release time (8:30 A.M.) in premarket
trading, volume is low. These issues notwithstanding,
we test for the existence of a return response to the
LEI components using returns over the five-minute
interval starting immediately before each announce-
ment to five-minutes after the announcement for
all announcement dates between February 1997 and
February 2009 for the S&P 500 futures and the Trea-
sury bond futures.

Table 5 shows that the release of initial unemploy-
ment claims and money supply leads to a signif-
icant return response for both the aggregate stock
market and the Treasury bond returns. These two
statistics are the only ones that are headline num-
bers. For the releases of the other components of the
LEI, we do not find a significant stock market return
response, but vendor performance is associated with
a significant return response for Treasury bonds. The
return responses are typically between one and five
basis points and thus of the same magnitude as the
announcement return response of the LEL

5. Volatility and Volume Analysis
Based on the stylized model of inattention presented
in §3, we predict an increase in both volatility and

volume at the time of the release of the LEI, which
would be further evidence of heterogenous beliefs
between the attentive and inattentive investors. In this
section, we show that the volatility and volume in
the equity market are significantly higher around the
LEI announcement compared to other nonannounce-
ment days.

5.1. Volatility Analysis
If the LEI announcement constitutes news to a set
of investors, we should expect volatility to be higher
at the announcement interval on announcement days
compared to the nonannouncement days. We test
whether five-minute stock return volatility is higher
on announcement days compared to nonannounce-
ment days in each of the five-minute intervals in the
half hour around the announcement. We designate
the day one week after each announcement date as
the nonannouncement date, unless there is another
important macroeconomic news release on that date,
in which case we pick the date following the LEI
release.”

It is well documented that aggregate stock return
volatility is time-varying. To control for this, we
employ a matching study. First, we calculate the

% We experimented with other matching rules, without any quali-
tative changes in the results.
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volatility of five-minute returns for each non-
announcement day for the relevant trading hour. Next,
we divide the five-minute returns on both the corre-
sponding announcement day and the nonannounce-
ment day by this volatility measure.> We use only the
nonannouncement days’ volatility in order to capture
any overall higher levels of volatility on announce-
ment days in the subsequent volatility tests. This nor-
malization is valid under the null hypothesis that the
volatility over matched announcement and nonan-
nouncement days are equal.

Next, we calculate the volatility of five-minute (nor-
malized) announcement and nonannouncement day
returns for each interval as follows. Let Ii,-,t be the
normalized five-minute log return for the interval i,
where i € {9:45-9:50, 9:50-9:55, ...,10:15-10:20}. Inter-
val i’s variance estimate is then

17X
5=z R, @)
t=1

where the subscript ¢ corresponds to the announce-
ment or nonannouncement days in our sample, which
are indexed 1 to 116. To test whether the variance
on announcement days is different than on nonan-
nouncement days, we apply a Levene F-test for each
interval i.%

Column 2 in Table 6 shows the results. The ratios
of announcement versus nonannouncement days’
volatility exhibit a significant spike for the interval
10:00-10:05, which corresponds to the time the LEI
is announced. The increase is not only statistically
significant (at the 5% level), but also economically
sizable—volatility increases by an average of 25%.
Before 10:00, there appears to be no overall pattern
in the volatility ratio: volatility is about the same on
announcement versus nonannouncement days. After
10:00, the volatility ratios are all above zero, indicat-
ing that volatility is overall higher on announcement
days in the half hour following the LEI release.

5.2. Volume Analysis
Following a similar methodology, we test whether
volume is higher on announcement days compared

P We calculate standard deviations assuming the expected five-
minute returns are equal to zero. This is a standard assumption
given the short time interval and yields more robust volatility
estimates. Using the residuals of a regression of intraday returns
on their lagged value (to capture any bid-ask bounce, which we
do not find significant) does not produce qualitatively different
results.

%1t is common in empirical work to use modified Levene F-tests
(for example, the Brown-Forsythe modified Levene test), as these
are generally more robust to departures from normality of returns.
We assume that the expected five-minute return is equal to zero,
which is neither the sample mean, median, nor the 10% trimmed
mean, but which empirically turns out to be very close to the
median.

Table 6 Return Volatility and Volume Tests
Volatility ~ Volatility ratio-  Volume Volume ratio—
ty—t ratio (s.e.)  shocks (s.e.)  ratio (s.e.)  shocks (s.e.)
9:45-9:50 —0.009 0.035 0.012 0.007
(0.067) (0.121) (0.020) (0.037)
9:50-9:55 —0.084 —0.005 0.018 —-0.015
(0.067) (0.131) (0.019) (0.039)
9:55-10:00 —0.006 —0.093 0.006 —0.063
(0.070) (0.110) (0.023) (0.040)
10:00-10:05 0.261% 0.387* 0.067** 0.110*
(0.083) (0.156) (0.023) (0.044)
10:05-10:10 0.113 0.077 0.034* 0.055
(0.075) (0.158) (0.021) (0.044)
10:10-10:15 0.066 0.098 0.040* 0.012
(0.066) (0.137) (0.022) (0.043)
10:15-10:20 0.029 —0.109 0.038* —0.016
(0.063) (0.112) (0.023) (0.040)

Notes. This table reports estimates of mean of the log ratio of standard devi-
ation of five-minute returns or five-minute volume on announcement days
over nonannouncement days. There are 116 observations in each group in
columns 2 and 4, and 34 observations in the “shocks” groups in column 3
and five where we only consider days when the LEI surprise (computed using
the median consensus analyst forecasts) is at least one standard deviation
away from the mean. The log ratio is for each five-minute interval regressed
on a constant, and the null hypothesis is that the mean of the log ratio is
equal to zero. Standard errors are corrected for heteroskedasticity (White
standard errors).

*Significant at the 10% level; **significant at the 5% level; ***significant at
the 1% level.

to nonannouncement days in each of the five-minute
intervals in the half hour around the announcement.
To control for the strong increase in aggregate volume
over the sample period and the well-known intra-
day patterns in volume (Admati and Pfleiderer 1988),
we create normalized five-minute volume for each
announcement day, v; , by dividing the volume of
the same five-minute interval on the matched nonan-
nouncement day:

v; ; = In[(volume in five-minute interval i on
announcement day t)

/(volume in five-minute interval i on

nonannouncement day #')]. 4)

We then regress this normalized volume on a constant
for each five-minute interval from 9:45 until 10:20:

V=&,

where i € {9:45-9:50, 9:50-9:55,..., 10:15-10:20}.  (5)

The null hypothesis we are testing is @ = 0, and
column 3 of Table 6 reports the results. Although
the difference in volume between announcement and
nonannouncement days is insignificant prior to the
10:00 A.M. announcement, this difference markedly
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increases when the LEI is released. During the
announcement interval, volume is about 7% higher
on announcement days compared to nonannounce-
ment days. The difference in volume remains sta-
tistically significant for the half hour following the
announcement, which supports our hypotheses of
heterogenous beliefs being present in the market and
attentive investors taking advantage of the inattentive
investors’ lack of understanding of the stale nature of
the LEI release.

6. Conclusion

In this paper, we present evidence that investors
respond to the release of summary information, fail-
ing to account for its stale nature, and their trades
as a result impact the aggregate stock and bond mar-
kets. The paper uses a weak restriction on aggregate
prices to test for the presence of limited investor atten-
tion: markets should not respond to the release of
summary statistics that are based on stale informa-
tion. We identify a unique stream of events, the U.S.
Leading Economic Index (LEI), that is released on a
monthly basis at predetermined times, consists of pre-
viously published macroeconomic data, is calculated
using a publicly available methodology, and is widely
followed by the mass media.

We show that the release of the LEI has a statisti-
cally and economically significant impact on proxies
for information arrival such as market-level returns,
return volatility, and trading volume. Prices deviate
significantly, albeit temporarily, around the release
of the LEL: a front-running strategy that takes into
account the price momentum and reversal around
announcements generates close to 8% gross annual
return for S&P 500 futures. Similar price patterns,
although weaker, are observed in the Treasury futures
market. The presence of a return reversal after
the announcement indicates that limited attention
investors confound the release of the summary statis-
tic with new macroeconomic information. Consistent
with this interpretation, the price patterns are more
pronounced for high beta S&P 500 stocks and during
times when investors are found to be more responsive
to firm-specific stale information.

Because the test pertains to macroeconomic infor-
mation, the effects of limited attention on returns
should be constrained by attentive investors acting
as arbitrageurs and front running the trades of the
inattentive agents. The fact that the price impact of
the release of the summary statistics is not completely
eliminated suggests that attentive agents are con-
strained. Consistent with this idea, we find that price
deviations are more pronounced among stocks with
higher idiosyncratic volatility, which subjects arbi-
trageurs to greater “noise risk” (De Long et al. 1990).

The documented aggregate price response to the
LEI release suggests that, when it comes to informa-
tion releases, more is not necessarily a good thing
because some agents have difficulty distinguishing
new information from old (Tetlock 2010, 2011). This
misinterpretation is costly even at the market level as
attentive investors front run the trades of such agents
and profit from the temporary mispricing. However,
aggregated macroeconomic series, such as the LEI,
may help inattentive agents update their consumption
and saving plans and as such be welfare enhancing.
The form of inattention we document in this paper is
different from that found by, e.g., Cohen and Frazz-
ini (2008) and DellaVigna and Pollet (2009), who show
examples of situations where investors ignore avail-
able price relevant information, which leads to an
initial price underreaction.”” Taken together, the evi-
dence indicates that although the saliency of a news
release is important for informational efficiency, the
repackaging of previously released information in the
form of summary statistics gives an opportunity for
arbitrageurs to profit from agents that believe such
statistics provide additional information beyond that
already released.
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