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Investor Inattention and Friday Earnings
Announcements

STEFANO DELLAVIGNA and JOSHUA M. POLLET*

ABSTRACT

Does limited attention among investors affect stock returns? We compare the response
to earnings announcements on Friday, when investor inattention is more likely, to the
response on other weekdays. If inattention influences stock prices, we should observe
less immediate response and more drift for Friday announcements. Indeed, Friday
announcements have a 15% lower immediate response and a 70% higher delayed
response. A portfolio investing in differential Friday drift earns substantial abnor-
mal returns. In addition, trading volume is 8% lower around Friday announcements.
These findings support explanations of post-earnings announcement drift based on
underreaction to information caused by limited attention.

INVESTORS HAVE A LIMITED AMOUNT OF TIME AND COGNITIVE RESOURCES to process infor-
mation. Despite the intuitive appeal of limited attention, little evidence exists
on the extent to which the quality of decision-making by investors declines in
response to distractions. Incentives, information aggregation across investors,
and arbitrageurs may eliminate the effects of limited attention.

We examine a decision in which attention to new information plays a crucial
role: the response to earnings surprises. We compare announcements that oc-
cur just before the weekend, on Friday, to announcements on other weekdays.
If weekends distract investors and lower the quality of decision-making, the
immediate response to Friday earnings surprises should be less pronounced.
As investors revisit their decisions in subsequent periods, the information
should eventually be incorporated in stock prices. As a result, the delayed re-
sponse, measured by the post-earnings announcement drift, should be of greater
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magnitude for Friday announcements. If instead, limited attention does not af-
fect stock prices, the response to announcements should not differ for Friday
and non-Friday announcements.

This paper addresses the debate on the explanation for the post-earnings
announcement drift (Bernard and Thomas (1989) and Chan, Jegadeesh, and
Lakonishok (1996)). Behavioral explanations depend on the disposition effect
(Frazzini (2006) and Grinblatt and Han (2005)), fluctuations in overconfidence
(Daniel, Hirshleifer, and Subrahmanyam (1998)), beliefs about mean reversion
(Barberis, Shleifer, and Vishny (1998)), or underreaction to information due
to cognitive limits (Hong and Stein (1999)). Of the explanations in the litera-
ture, only underreaction to information makes the prediction that distractions
increase the drift.

The paper proceeds as follows. In Section I, we present a model of the response
of stock prices to signals about earnings. In each period, a share of the agents is
distracted and does not observe a signal regarding company performance. Given
limits to arbitrage in the form of risk aversion, the distracted agents affect
prices. A larger share of inattentive investors shrinks the immediate response
and magnifies the delayed response of prices to the signals. Therefore, distrac-
tion increases the post-earnings announcement drift. The combined response
to the announcement, however, is not affected by the distracted investors. We
also show that companies that maximize short-term share value release bad
news on high distraction days.

In Section II, we characterize our sample of earnings announcements from
January 1995 until June 2006. Since we analyze the difference between Friday
and non-Friday announcements, the accuracy of the announcement date is crit-
ical. We devise a rule, based on newswire announcement dates, that identifies
the correct announcement date from I/B/E/S and COMPUSTAT data with more
than 95% accuracy. This rule can be used to improve the accuracy of the I/B/E/S
announcement date from 1984 onward.

In Section III, we evaluate the immediate and delayed stock return response
to information by comparing the top and bottom quantile of the earnings sur-
prise. The immediate stock response is 15% lower for Friday announcements
than for non-Friday announcements. Conversely, the delayed response is 70%
larger for Friday announcements. We combine these findings in a summary
measure. The delayed response as a percentage of the total response is 60% on
Friday and 40% on other weekdays. According to our model, these estimates
imply that the share of distracted agents in the economy is at least 60% on
Friday and 40% on other days.

While our initial analysis is focused on the top and bottom quantiles, we
also examine the immediate and delayed response for the entire sample of
earnings announcements. The results from this regression analysis are quan-
titatively similar and more precisely estimated. In addition, we construct port-
folios to measure the differential post-earnings announcement drift for Friday
announcements. A trading strategy that purchases (long position) the Friday
drift and sells (short position) the non-Friday drift earns abnormal returns of
approximately four percentage points per month.
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These findings are consistent with weekend distractions altering the investor
response to earnings information. Individuals are more likely to underreact ini-
tially to Friday announcements. Eventually, investors become aware of the in-
formation they neglected and trade accordingly. The stronger delayed response
(larger drift) reverses the initial underreaction.

If investors are more distracted on Friday, we also expect lower abnormal
trading volume for Friday announcements. In Section IV, we find that the ab-
normal volume is indeed 8% lower for Friday announcements than for non-
Friday announcements.

The stock return and volume results suggest that investors exhibit a lower
immediate response to Friday announcements. Managers that maximize short-
term value should respond by releasing worse announcements on Friday. Hence,
the results in this paper provide an explanation for the known findings of
worse earnings (and dividend) announcements on Friday (Penman (1987),
Damodaran (1989), Bagnoli, Clement, and Watts (2005)).

In Section V, we consider alternative explanations of the findings. First, the
slower response to Friday announcements may be due to mechanical differences
between Friday and non-Friday announcements due to the extended trading
stoppage or to a larger share of announcements made after the market is closed.
However, the 2-day break after Friday announcements should allow investors
more time to respond and thereby reduce the underreaction. Moreover, during
the sample period Friday announcements are less likely to be released after
the market closes. Second, the slower response to Friday announcements may
be caused by pre-announcement leakage of information. However, the stock
returns during the 30 days before the announcement do not differ systemati-
cally for Friday and non-Friday announcements after conditioning on earnings
news. Third, the slower response to Friday announcements could be due to sys-
tematic differences in the characteristics of companies announcing on Friday.
While it is impossible to fully control for company heterogeneity, the results
are largely unaffected by the introduction of time, market capitalization, and
earnings surprise volatility controls.

The results in this paper are related to the literature on inattention in finance
(Barber and Odean (2008), Cohen and Frazzini (2008), DellaVigna and Pollet
(2007), Dyck and Zingales (2003), Hirshleifer and Teoh (2003), Hong and Stein
(1999), Huberman and Regev (2001), Peng and Xiong (2006)) and economics
(Gabaix et al. (2006)). From this standpoint, our key finding is that a proxy for
inattention increases the delayed reaction of stock prices to new information.
This result supports the theory that momentum (Jegadeesh and Titman (1993))
and post-earnings announcement drift (Bernard and Thomas (1989) and Chan
et al. (1996)) are caused by underreaction to new information due to cognitive
constraints. In a related paper, Hirshleifer, Lim, and Teoh (forthcoming) show
that the response of stock prices to earnings news is delayed on days with more
earnings announcements, a proxy of distraction. The evidence in our paper
about the speed of information assimilation by weekday differs from the pre-
vious evidence on aggregate return and trading volume by weekday (French
(1980), Keim and Stambaugh (1984)).
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Finally, this paper is another example of a market response to a bias, in
this case due to investor inattention. This is a long-standing theme in finance
(Baker, Ruback, and Wurgler (2007), DeLong et al. (1990), Shleifer (2000)) and
it has more recently been applied to firm pricing (DellaVigna and Malmendier
(2004), Gabaix and Laibson (2006)).

1. Model

We present a model of portfolio choice where all investors are exposed to a
signal about next period’s dividend, but the fraction of investors that pay atten-
tion to this signal varies (e.g., by weekday). While managers cannot manipulate
the signal itself as in Hirshleifer and Teoh (2003), they choose to announce the
signal when either a high fraction or a low fraction of investors is distracted.

A. Setup

The risky asset has price P;, pays a risky dividend D;,; before the start of
period ¢ + 1, and is in fixed supply. The dividend D, is equal to § + s; + &41,
where s, ~ N(0, 02) is the signal broadcast to the public before the start of period
t and &1 ~ N(0, 02) is the random component that is unknown until the end of
period . We assume that s; and ¢; are contemporaneously independent and are
drawn identically and independently across periods. The riskless asset has a
price normalized to one, a gross return of 1 + R every period, and is in perfectly
elastic supply.

There is a continuum of investors on the interval [0,1] where a fraction 1 — u;
of investors observes the signal s; (the attentive investors) and a fraction u; of
investors does not (the distracted investors). The manager observes the signal s;
and then decides to release the signal on a high distraction day, denoted u; = uy,
(e.g., Friday), or on a low distraction day, denoted u; = u; (e.g., another week-
day), where 0 < y; < up < 1. The model analyzes an overlapping generations
framework where all wealth is consumed at the end of each period (quarter).

B. Portfolio Choice

At the beginning of quarter ¢, agent i invests A units in the risky asset in
order to maximize end-of-period wealth W:. Attentive investors use the sig-
nal s, to make this decision, while distracted investors do not. We define Ei[.]
and oft (, as the conditional expectation and variance operators, respectively,
using the information set for individual i. For example, the expected dividend
for attentive investors (where i > u;) is denoted Eﬁ[DtH] = Etl_“[DtH] =68+s;
and the expected dividend for distracted investors (where i < u;) is denoted
Ei[D;,1]1 = E/[D;;1] = 8. Each investor has a quadratic utility function with
risk aversion parameter y > 0. The i*? individual solves

max E{[W]

t+1
Ap +

4 iTwi
] - EVa"t [Wt+1]

st. Wi =2 (Pry1+ Dist — P) + (Wi — 2P)R + Wi, 1)
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Hence, the demand for the risky asset is
Ei[P;i14+ Di1]l— P(1+R)

2
YOitP+D

(2)

2=

C. Equilibrium

We impose the market clearing and transversality conditions to solve for the
equilibrium price:

§—a S—at 1—bt

P =
'TRA+B) T1+rR T1rR™

3)

where a; = [1/(yo?, p . p)+ A —pu)/(vo ,, p pI7" b= u/(yol, p,plau,
a = nalup) + (1 — nalu;), and n = prob(u,s = uy). Since b, increases with the
fraction of distracted agents, inattention causes prices to be less responsive to
signals.

D. Response to Signal

We derive measures of the immediate and the delayed response of the stock
price to the signal (e.g., an earnings announcement). Define the dollar ex-
cess return from ¢ — 1 to ¢ as Z; = P; + D; — (1 + R)P;_,. The abnormal return
from ¢ — 1 to ¢ is the change in expected returns due to new information. This
abnormal return incorporates two sources of new information: the signal s;
and the unexpected dividend D; — E;_1[D;]. Since the second component is
unrelated to the signal, we define the immediate response to the signal as
EIR])=Z;, — E; 1Z;] — (D; — E;_1[D;)).

The excess return for the second period (¢ to ¢ + 1) is Z; 1. The change in the
expectation for this excess return caused by the signal is E;{[DR; 1] = E\[Z; 1] —
E; 1[Z;,1]. This measure captures the delayed response and is the theoretical
equivalent of the post-earnings announcement drift. We also define the long-
term response to the announcement E;[LR; 1] as the discounted sum of E,[IR;]
and E;[DR;,1]. Once D, is paid to investors, the information in the signal s;
is irrelevant for all subsequent investment decisions because expectations of
future cash flows do not depend on s;. Hence, the impact of distraction at ¢ on
abnormal returns is fully resolved by ¢ + 1.1

ProposiTiON 1: (i) The immediate response E;[IR;] is a linear function of the
signal s;, with slope coefficient (1 — b,)/(1 + R). The slope (1 — b;)/(1 + R) is de-
creasing in the share of distracted investors ; and isequal to 1/(1 + R)if u; = 0.
(it) The delayed response E;[DR;.1]1is a linear function of the signal s;, with slope

! Given the information and trading structure of the model, the behavior of the stock return
remains unchanged if we assume that the distracted investors observe the signal one period after
announcement or that the distracted investors never observe the signal. This result is driven by
the inability to trade between the announcement of the signal at ¢ and the dividend payment at
t + 1, when the information in the signal becomes irrelevant.
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coefficient b;. The slope b; is increasing in the share of distracted investors u;
and is equal to zero if ; = 0. (iii) The long-term response E;[LR;,1] is a linear
function of the signal s;, with slope coefficient 1/(1 + R). The slope 1/(1 +R) is
independent of the share of distracted investors [i;.

Inattentive agents delay the incorporation of information into the stock price.
A larger fraction of these distracted agents lowers the immediate response and
increases the delayed response to information. The immediate response on a
high distraction day is approximately proportional to the immediate response
on a low distraction day for identical signals, with the proportionality factor (1 —
b)/(1 — b;). The long-term response does not depend on the share of inattentive
investors.

We consider a summary measure for the delayed incorporation of news
into stock prices. Let sy and s be signals of different quality, where ss >
sg. We define the delayed response ratio as the ratio of the differential de-
layed response to the differential long-term response: DRR; = (E[DR; | sa, ] —
E[DR; |sp, u:1)/(EILR; | sa, sl — ELLR; | sg, jit]).

CorOLLARY 1: (i) The delayed response ratio DRR; equals b,(1 + R). (ii) DRR;
is increasing in the share of distracted investors u; and is equal to zero if
uy = 0. (iii) DRR; provides a bound on the share of distracted investors: u; >
DRR;.

On high distraction days a greater fraction of the long-term response is de-
layed. If there are no distracted investors, the delayed response ratio is zero.
We use the bound u; > (1 + R)DRR; in Section III.

Manager optimization. The manager of the firm can announce the signal
on a high distraction day (u; = up) or a low distraction day (u; = u;). Long-
term managers maximize the expected long-term price E;[P;,1] and short-term
managers maximize the current price E;[P;] = P;.

ProrosiTioN 2: (i) Managers that maximize long-term value are indifferent
between p; and up. (it) Managers that maximize short-term value choose
e = puy, whenever s; < —o2y. It follows that Els; | = unl < Els; | e = il and
ElUR; | = upl < EUR; | py = pyl.

Since the long-term price is independent of the fraction of distracted in-
vestors, long-term managers are indifferent about the release decision. Short-
term managers with sufficiently negative news choose to release the signal
on high distraction days because they prefer an attenuated immediate re-
sponse. The threshold rule used by short-term managers implies that the
average signal and immediate response are worse on high distraction days.
Hence, investor inattention explains the well-documented finding that earn-
ings surprises and returns surrounding earnings announcements are lower
for Friday announcements. (Penman (1987), Damodaran (1989), Bagnoli et al.
(2005)).
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II. Data and Summary Statistics
A. Data

Our sources of earnings data are I/B/E/S and COMPUSTAT. We begin with all
quarterly earnings announcements from I/B/E/S for which at least one analyst
forms an earnings forecast in the 90 days before the announcement. We restrict
the sample to announcements that have stock return data in CRSP and are
reported in both I/B/E/S and COMPUSTAT with a difference of at most five
calendar days between the reported announcement dates. The resulting sample
includes 228,651 announcements from January 1984 to June 2006.

We construct a measure of the announcement date using the reported
COMPUSTAT and I/B/E/S dates. In order to quantify the accuracy of these
dates, we randomly select 2,487 earnings announcements for the period 1984
to 2002 and use Lexis-Nexis to search the announcement date in the PR
newswires. We look for the function of the COMPUSTAT and I/B/E/S dates that
matches the newswire date most accurately. We oversample announcements
that occur on Friday according to I/B/E/S. The results of the search (available
upon request) suggest that the optimal imputation rule for the date differs for
three categories of announcements:

1. I/B/E/S and COMPUSTAT announcement dates differ. In the case of dis-
agreement, the earlier date is usually the actual date of the announce-
ment, and the later date is the date of publication in the Wall Street Jour-
nal. We impute the date to be the earlier one.

2. Before January 1, 1990: I/B/E/S and COMPUSTAT announcement dates
agree. In this case, most announcements are recorded using the Wall Street
Journal date in both data sets. We assign the announcement date to be
the previous trading date.

3. After January 1, 1990: I/B/E/S and COMPUSTAT announcement dates
agree. During this time period, the announcement date is usually from a
newswire source. We impute the date to be the I/B/E/S and COMPUSTAT
date.

After applying these rules, we measure the accuracy of the imputed an-
nouncement date (Table A.I in the Appendix) for Friday and non-Friday an-
nouncements. Before 1995, a high number of earnings announcements were
recorded with an error of at least 1 trading day. In addition, the errors are
more common for Friday announcements than for non-Friday announcements.
During the more recent years, the accuracy of the earnings date has increased
substantially, and is almost perfect after December 1994. For the purposes of
this paper, even a 1-day error in the date is important, since it would lead to a
misclassification of Friday announcements. In light of this evidence, we limit
the analysis to the 154,051 earnings announcements taking place after 1994.
In this period, the imputed earnings announcement date is correct more than
95% of the time for both Friday and non-Friday announcements.

We use the consensus analyst forecast from I/B/E/S as a proxy for the expec-
tations of investors. The consensus forecast is defined as the median forecast
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among all the analysts that make a forecast in the last 30 calendar days before
the earning announcement. If an analyst has made multiple forecasts in this
time horizon, we use only the most recent one.?

We define the earnings surprise as the difference between the earnings an-
nouncement and the consensus earnings forecast, normalized by the price of a
share (Kothari (2001)). Let e; » be the earnings per share announced in quarter
t for company & and é; , be the corresponding consensus analyst forecast.? Fur-
ther, indicate by P, the price of the shares of company % 5 trading days before
the announcement in quarter ¢. The earnings surprise s, is

€tk — €tk

4
Py 4)

Stk =

We match the announcement dates with information on stock returns and
trading volume from CRSP. We construct cumulative abnormal returns for dif-
ferent windows around the announcement date. Let R, be the stock return
of company % on day u and let R, ,, be the market return on day u. We obtain
B for company % in quarter ¢ from the regression Ry = oy + BrpRym for days
u from t — 300 to r — 46, where t is the date of the announcement in quarter

t. The buy-and-hold abnormal return R;flij ) over time period (z + h, T + H) for

stock k in quarter ¢ is then computed as [H}Zﬂh(l + Rl —1— B [H}zﬂh(l +
Rj ) —1]4

We drop observations with a missing earnings surprise (8,853 observations),
or in which the earnings announcement e, ; or the earnings forecast é, ;, is larger
in absolute value than the price of a share P, ;, (215 observations). We also elim-
inate penny stocks (812 observations) as well as announcements on Saturday,
Sunday, or holidays (306 observations). Finally, we exclude observations with
returns in the top and bottom 5/10,000th of the distributions for R;O,;l) or Riz,;%)
(282 observations). The final sample includes 143,583 observations. ’

B. Summary Statistics

More than 80% of announcements occur on Tuesday, Wednesday, or Thursday,
13.8% occur on Monday, and only 5.7% are on Friday (Table I.A). The model can
explain the small share of announcements on Friday—firms that commit to an
announcement schedule never commit to announcements on a high-inattention
day (Friday).

In Table I.B we present summary statistics for the 8,166 Friday announce-
ments (column 1), and for the 135,417 non-Friday announcements (column 2).

2 The results are similar if we use the average forecast as a measure of consensus forecast or if
we use analyst forecasts made within a shorter time horizon (15 days).

3 The measure of earnings per share in I/B/E/S reflects capital structure changes. In order to
make the units of the earning announcements and forecasts comparable with the units of the price
data P,,, we apply the adjustment provided by I/B/E/S. Since the adjustment factor is stored as a
truncated number, the resulting variables e, ;, and é,, have fractional cents. We round the earnings
per share measure e;;, to the nearest cent and the earnings forecast é;, to the nearest half cent.

4 The results in the paper are similar if we use raw returns or net returns.
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Firms announcing on Friday have more negative earnings surprises and 10%
smaller market capitalization. Friday announcements are more prevalent to-
ward the beginning of the sample period. For non-Friday announcements,
60.59% of announcements occur in the first month of the quarter (January,
April, July, and October), 31.14% in the second month, and only 8.27% in the
third month. Friday announcements are more likely to occur in the second or
third month.

Columns 4 and 5 present the summary statistics for companies with 10%
to 90% of their announcements on Friday. This criterion excludes companies
that rarely announce on Friday (116,251 observations) or that almost always
announce on Friday (202 observations). For the remaining sample of 27,130
announcements, the summary statistics for announcements on Friday (column
4) and other weekdays (column 5) are less dissimilar. The controls for month
of announcement are no longer significantly different, and the difference in
the average year of announcement is reduced to less than 2 months. This sub-
sample, labelled Homogeneous Sample, addresses the concern that companies
announcing on Friday may also have unobservable features that differ from
companies announcing on other days.

II1I. Stock Return Response

In this section, we examine the responsiveness of stock returns to earnings
surprises at various horizons. We compare the responsiveness for announce-
ments on Friday to the responsiveness for announcements on other weekdays.
If the fraction of distracted investors is higher on Friday, there should be less
immediate response to Friday announcements, followed by more delayed re-
sponse; the total long-term response should be unchanged (Proposition 1). The
fraction of the stock reaction occurring with delay should be higher for Friday
announcements (Corollary 1). We present graphical evidence, followed by an
analysis of earnings announcements in the top and bottom earnings quantiles,
including delayed response ratios, and then by regressions using all announce-
ments. Finally, we analyze the portfolio returns for a strategy that exploits the
difference in drift between announcements on Friday and other weekdays.

A. Graphical Evidence

To measure announcement quality, we divide announcements into 11 bins,
ordered by the earnings surprise s; ;. Negative earning surprises are in quan-
tiles 1 through 5, followed by zero surprises (quantile 6), and positive surprises
(quantiles 7 through 11). The thresholds for the bins are set separately for each
year to guarantee an equal number of non-Friday announcements for quantiles
1 through 5 and for quantiles 7 through 11. Since positive surprises are twice
as common as negative surprises, quantiles 7 through 11 have twice as many
observations as quantiles 1 through 5. Within each bin, we separate the Friday
announcements from the non-Friday announcements. While this procedure has
the advantage that it separately identifies the 10% to 17% of announcements
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with no earnings surprise in each year, we also consider the more traditional
decile sorting procedure in the statistical analysis in the next subsection. The
threshold for the bins is set each year to sort the non-Friday announcements
into 10 equal groups. Since approximately 15% of the announcements are for
zero surprises and these announcements fall into either decile 3 or 4, deciles 3
through 5 are of unequal size.

Table I.C reports the average earnings surprise s;;, within each quantile for
the Friday and the non-Friday announcements. The within-quantile average
earnings surprise is very similar for Friday and non-Friday announcements.
The only exception is quantile 1, where the average surprise for Friday an-
nouncements is 10% lower than for non-Friday announcements.

A.1. Immediate Response

In Figure 1(a) we display the immediate response of stock returns, R;Oél),

to earnings surprises for Friday and non-Friday announcements. By con-
struction, Ri?,;l) is the return from the close on the trading day before the earn-
ings announcement to the close on the trading day after the earnings announce-
ment for stock % in quarter ¢. This measure captures the short-term response
to announcements made during trading hours and announcements made after
the market is closed.? Compared to announcements on other days, the respon-
siveness of stock prices to earning surprises is substantially flatter for Friday
announcements. Interestingly, most of the underreaction occurs for positive
announcements: Companies with positive announcements on Friday are sig-
nificantly penalized initially. However, even for negative announcements there
is less initial reaction on Friday: Stock returns for quantiles 1 through 5 are
less negative for Friday than for non-Friday announcements

A.2. Delayed Response

In Figure 1(b) we display the delayed reaction of stock returns, Rf,;m, to
the earnings announcements. In the non-Friday sample, positive earnings sur-
prises are followed by positive returns in the period subsequent to the announce-
ment, and the pattern is increasing in the magnitude of the surprise. Negative
surprises are followed by negative delayed returns, but the magnitudes are
smaller. Compared to non-Friday announcements, Friday announcements ex-
hibit more delayed response. The pattern is strongest for the the most negative
surprise, but is also present for the positive surprises.

B. Top and Bottom Quantiles
To quantify the graphical findings, we examine the stock response to very

positive earnings news (top quantile) and very negative news (bottom quantile).

5 Since the time stamp for each announcement is not available in I/B/E/S or COMPUSTAT, we
cannot separate announcements made during trading hours from those made after close.
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Figure 1a and b. Immediate response to earnings surprises and delayed response to
earnings surprises. Stocks in CRSP are matched to quarterly earnings announcements in I/B/E/S
from January 1995 until June 2006. In event time, day 0 is the day of the announcement. The cumu-
lative abnormal return for each stock is the raw buy-and-hold return adjusted using the estimated
beta from market model. The earnings surprise for an announcement is the difference between
actual earnings for the quarter recorded by I/B/E/S and the median analyst forecast included in
the I/B/E/S detail file during the 30 days before the quarterly earnings announcement scaled by the
stock price 5 trading days before the announcement. Quantiles 1 to 5 contain earnings announce-
ments for five quintiles of negative earnings surprises and quantiles 7 to 11 contain earnings sur-
prises for five quintiles of positive earnings surprises. Quantile 6 contains all announcements with
an earnings surprise equal to zero. The breakpoints for the quantiles are determined separately
for each year. Announcements made on Saturday or Sunday are excluded from the sample.
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Figure 1c and d. Pre-announcement behavior before earnings surprises and nonlinear
form of the immediate response to earnings surprises. Stocks in CRSP are matched to quar-
terly earnings announcements in I/B/E/S from January 1995 until June 2006. In event time, day
0 is the day of the announcement. The cumulative abnormal return for each stock is the raw buy-
and-hold return adjusted using the estimated beta from market model. The earnings surprise for
an announcement is the difference between actual earnings for the quarter recorded by I/B/E/S and
the median analyst forecast included in the I/B/E/S detalil file during the 30 days before the quar-
terly earnings announcement scaled by the stock price 5 trading days before the announcement.
Quantiles 1 to 5 contain earnings announcements for five quintiles of negative earnings surprises
and quantiles 7 to 11 contain earnings surprises for five quintiles of positive earnings surprises.
Quantile 6 contains all announcements with an earnings surprise equal to zero. The breakpoints
for the quantiles are determined separately for each year. Announcements made on Saturday or
Sunday are excluded from the sample.
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We compare the immediate, delayed, and long-term sensitivity for Friday and
non-Friday announcements. The OLS specification is

RYH = g+ dr_pd 7 + hd], + 0F pdiFd], + ToX o h+Tad{FX s + 0,

(5)
where R;hk’H) denotes the abnormal stock returns for company % in quarter ¢

between /4 days before the announcement and H days after the announcement.
The sample includes only observations in the top quantile(s) (dif’,‘; =1) or the

bottom quantile(s) (dif’,f = 0). We focus on the coefficients ¢7_p and ¢7 5. The
coefficient ¢r_p measures the return to good news (top quantile) relative to bad
news (bottom quantile) for non-Friday announcements. The coefficient qﬁg_B
captures the differential reaction for Friday relative to non-Friday announce-
ments. Under the null hypothesis of constant (or no) investor distraction, ¢1;_ B
should equal zero. Under the alternative hypothesis of higher distraction on
Friday, qu;fB should be negative for the immediate response (RE?];D) and posi-

tive for the delayed response (Rf,;‘r’)). Distracted investors react less to news
initially, and more afterwards.

Specification (5) allows the stock response to depend on a set of control vari-
ables X, ;.. For example, the responsiveness of stocks to earnings news may be
correlated with company size if profit shocks are more permanent for larger
firms. Similarly, the responsiveness may have increased over time if earnings
disclosure regulation decreased the pre-announcement leakage of information.
We include indicators for year of announcement, as well as indicators for market
capitalization deciles. The indicators for market capitalization are constructed
from the log market capitalization of company % in quarter ¢ minus the aver-
age of the log market capitalization for other companies announcing earnings
in the same quarter. We also include month indicators to control for differ-
ences in return sensitivity across quarters and within a quarter (early versus
late announcements). Finally, in some specifications we also control for earn-
ings surprise volatility. Each year, we sort announcements into deciles using
the company’s earnings surprise standard deviation during the previous four
years, requiring a minimum of four observations. Each control (if included)
is also interacted with the indicator variable for the top quantile (or top two
quantiles). Standard errors are clustered by day of announcement to control for
correlation of returns on the same day.

B.1. Immediate Response

Table II.A presents specification (5) with the immediate abnormal return
R;f),;l) as dependent variable. Without controls (column 1), the top-to-bottom

average return for non-Friday announcements is 6.59% (¢7_p = 0.0659). Com-
pared to this value, the top-to-bottom return for a Friday announcement is
(marginally) significantly smaller by 0.88 percentage points ((fblT?_ 5 = —0.0088).
The top-minus-bottom return differential for Friday announcements is not sig-
nificant with the standard set of controls (:;55_3 = —0.0059, column 2) and
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marginally significant with additional controls for earnings surprise volatility
(qb%l 5 = —0.0090, column 3). Using deciles to form the outermost groups, the

coefficient ¢%_j is negative (¢5_, = —0.0071, column 4), but not significant.
In columns 5 to 7 we consider specification (5) for the observations in the
top two and bottom two quantiles. (The variable dii’}: is now an indicator for
the top two quantiles.) The larger sample increases the precision of the esti-
mates substantially. The top-to-bottom return differential for non-Friday an-
nouncements is 5.82% (¢r_p = 0.0582, column 5). Relative to this differential,
Friday announcements are associated with a 15.8% (0.0092/0.0582) lower im-
mediate return response, an economically and statistically significant differ-
ence. This difference is of about the same size and significance level with the
standard set of controls (not shown) and with the additional volatility controls
(&5, g = —0.0086, column 6). The result is slightly larger if we use deciles to

form the top and bottom two groups (6357 g = —0.0095, column 7).

B.2. Delayed Response

In Table II.B we estimate specification (5) with the delayed abnormal per-
formance Rf,f‘r’) as dependent variable. In the specification without controls
(column 1), the estimated post-earnings announcement drift for non-Friday
announcements, ¢7_p, is 5.14%. (We measure drift as the difference in perfor-
mance between the top and bottom earnings surprise quantiles). This magni-
tude is consistent with previous estimates (Bernard and Thomas (1990)). The
drift for Friday announcements is significantly higher by 4.62 percentage points
(é&g_ g = 0.0462), an 89.8% increase compared to other weekdays. The differen-
tial drift remains large and significant with both sets of controls (columns 2 and
3) but is somewhat smaller and insignificant using deciles ((fﬁrfp'l 5 = 0.0208, col-
umn 4). The smaller differential drift obtained using deciles is consistent with
Figure 1(b), because the decile approach selects less extreme announcements
in the bottom group, which is responsible for much of the differential drift.®

In columns 5 to 7 we replicate these results using the top two and bottom
two groups. The drift is significantly larger on Friday both without controls (col-
umn 5) and with controls (column 6). In this latter specification, the Friday drift
is 77.2% (0.0350/0.0453) larger than drift on other weekdays. The differential
drift on Friday is marginally significant using deciles to form the outermost
groups (¢f._, = 0.0216, column 7).

To better understand the nature of this differential drift, we examine drift
at various horizons for announcements on Friday and other weekdays in Fig-
ure 2. We measure drift as the difference in the average buy-and-hold abnormal
returns between the top and bottom quantile. Most of the differential drift be-
tween Friday and non-Friday announcements does not emerge in the first 10
trading days following an announcement. Instead, differential drift becomes
more readily apparent approximately 30 trading days after the announcement

5 The bottom quantile contains 8,428 observations, while the bottom decile contains 15,045 ob-
servations.
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and continues to increase during the next 60 trading days. These patterns sug-
gest that the neglected information is not incorporated immediately following
the weekend, but in a slow process. One possibility is that investors do not
realize that they have ignored an announcement until they revisit their in-
vestment decisions for other reasons (e.g., subsequent news about the same
company). Alternatively, investors might mistakenly believe that after miss-
ing the opportunity to trade on the day of or the day after the announcement
there is no benefit to trading during the subsequent week. As Figure 2 shows,
the timing of the increase in the differential drift is similar to the timing of
the increase in drift for the baseline group (non-Friday announcements), which
also appears largely after 30 trading days. This result is consistent with our
preferred explanation that both drift and differential drift are due to the same
underlying phenomenon, that is, the delayed response following inattention to
information.

B.3. Long-Term Response

In Table I1.C we measure the impact on long-term returns Rigjf’). For the six
specifications used in Table II.A and Table II.B, the top-bottom return differ-
ential on non-Fridays varies from 12.18% (pr_p = 0.1218, column 2) to 10.08%
(¢T B = 0.1008, column 7). The top-to-bottom dlfferentlal response on Fridays
¢>T 18 positive, significantly so in some of the specifications. The long-term re-
sponse to earnings news thus is somewhat larger for Friday than for non-Friday
announcements.

B.4. Summary

Stock prices respond less to Friday earnings surprises than to non-Friday
earnings surprises immediately, event window (0,1). In the subsequent period,
event window (2,75), stock prices respond more to Friday earning surprises,
with smaller effects for the decile-based sorting procedure. Summing these two
effects in the event window (0,75), since the drift result is larger in magni-
tude, Friday announcements have a somewhat larger long-term effect. These
patterns are generally consistent with the predictions of the model if more
investors are inattentive to the information released on Friday. For Friday an-
nouncements, inattention leads to less initial response, followed by more de-
layed response, as investors become aware of the neglected information.

C. Delayed Response Ratio

We implement a unified test of the model, suggested by Corollary 1, in Ta-
ble I1.D.” We compute the share of the total stock response to announcements
(R(0 ™)) that occurs with delay (R(2 5)). We then test whether the delayed re-
sponse ratio (DRR) is higher for Frlday announcements. There are two ad-
vantages of this methodology: (i) it controls for heterogeneity in the long-term

7We thank Owen Lamont for suggesting this approach.
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reaction for Friday and non-Friday announcements (see Table I1.C) by renor-
malizing with the long-term reaction; (ii) it offers an easily interpretable mea-
sure of the delay that provides a lower bound on the share of inattentive agents.

We compute the numerator and denominator of DRR as the difference in the
average cumulative abnormal returns between the top and bottom quantile.
The measure for non-Friday announcements is

DRRNF
_ E[RE™ |4y = 1,df, = 0] - B[R [df = 0,df, =0] _ o275
B[RS ly = 1af, =0] - B ay =045, =0] oy ©

where qb(TZL?) is the coefficient ¢7p_g estimated in (5) with R5€2275) as dependent

variable (and similarly for d)é?fg)) (Tables II.B and I1.C). The standard errors are
derived using the Delta method. In the specification without controls (column
1), 42.44% of the top-to-bottom stock response is delayed (DRRNF = 0.4244).
The results are remarkably similar with controls (columns 2 and 3),% using
deciles (column 4), and using the top two and bottom two quantiles (columns 5
to 7). For these different specifications, the average DRR lies between 0.40 and
0.45.

Similarly, we compute the delayed response ratio for Friday announcements:

DRRF
_ E[RE™ |d}y =1,df, =1] - E[RE™|d{ = 0,df, = 1]
EUﬁFW@f:LdQ=ﬂ—EU$PW@f=Qd&=q (7
e+ or

— (0,75) F(2,75)"
¢r g +o7 g

In the benchmark specification (column 1), 61.87% of the top-to-bottom re-
sponse on Friday occurs with delay (DRRF = 0.6287). Compared to the delayed
response ratio of 0.4244 on other weekdays, Fridays have an additional 19 per-
centage points of delayed reaction, an economically and statistically significant
difference. The controls (columns 2 and 3) and the top two and bottom two
quantiles (columns 5 and 6) have little effect on the results. In the specifica-
tions using deciles (columns 4 and 7), the difference is marginally significant
in one specification and highly significant in the other. Hence, even in specifi-
cations for which the initial reaction or the delayed reaction is not significantly
different (Tables II.A and II.B), there is a significant difference in the delayed
response ratio for Friday and non-Friday announcements.

These results provide a lower bound for the share of distracted agents. Using
Corollary 1, the estimates for DRRMF and DRRY imply that the share of dis-

8In the specifications with controls, we estimate the differential response ratio at the average
value for each of the controls.
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tracted agents u; is larger than 0.4 for non-Friday announcements and larger
than 0.6 for Friday announcements. Quantitatively, inattention appears to be
substantial.

To estimate whether the findings depend more on the response to positive an-
nouncements (top quantile) or negative announcements (bottom quantile), we
compute the delayed response ratio separately for the top and bottom quantiles.
In unreported results, the numerator and denominator of DRR are estimated
using the difference between average returns in quantile j and average returns
in quantile 6. Friday announcements have higher delayed response ratios for
both quantile 1 and quantile 11, compared to non-Friday announcements.

C.1. Summary

For non-Friday announcements, 40% to 45% of the stock response is delayed.
For Friday announcements, this figure is between 54% and 62%.° According to
the model, these figures provide a lower bound for the share of distracted agents.
The substantially higher delayed response ratio for Friday announcements is
consistent with increased distraction postponing investor response on Friday.
This pattern is observable both for positive and for negative surprises, although
the results are less precise for negative surprises.

D. Regressions Including All Announcements

In the regressions above, we restrict our attention to very positive and very
negative earnings news. While this approach is simple and nonparametric, it
does not take advantage of all available information. In order to use all the
data, we impose identification restrictions on the relationship between earn-
ings surprises and abnormal returns. Figure 1(a) indicates that the relationship
between the earnings quantiles and the immediate stock response is approxi-
mately linear, with a differential slope for the Friday announcements. Linearity
in the surprise quantile should not be confused with linearity in the surprise
itself. As Figure 1(d) shows, the relationship between earnings surprises and
the immediate stock response is monotonic but highly nonlinear, with a clear
S-shape (Kothari (2001)). While the relationship between earnings surprise
quantiles and the delayed stock response is more noisy, Figure 1(b) indicates
that this relationship is approximately linear as well.

Following Hirshleifer et al. (forthcoming), we estimate the regression

Rzlk’H) =a+BSir + ﬁFSt,kdfk + ¢dfk +ToX:p +T1Sep X g + 60, (8)

where S;, indicates the quantile corresponding to the earnings surprise and
X; . is the same set of controls that we use in Subsections B and C. The con-
trols are present both in levels and interacted with the quantile function to
allow for differential slopes of the function as a function of the controls. The

9The delayed response ratios for the Homogenous sample are similar to those for the whole
sample.
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coefficient B captures the average response of stock return for as increase of
one quantile in non-Friday announcements. The coefficient g captures the dif-
ferential response of Friday earnings announcements, compared to non-Friday
announcements. Following the model, this specification assumes that the re-
sponse to Friday announcements is proportional to the response to non-Friday
announcements conditional on the controls.

Columns 1 to 3 in Table III present the results of specification (8) using the
short-run returns RV as dependent variable. The specification in column 1
without controls indicates that the short-run response for Friday announce-
ment is 16.9% flatter than on other weekdays (0.0011/0.0065). The effect is
precisely estimated and consistent with the finding of a 15.8% lower immedi-
ate response for the extreme quantiles (Table II.A). As we stated before, the
assumption of linearity in the quantile embedded in this specification should
not be confused with the assumption of linearity in the surprise itself. The
R? of 0.0582 in the specification of column 1 is substantially higher than the
R? of 0.0090 for a specification that is piece-wise linear in the surprise (in-
stead of in the quantiles), R;?,;l) = o+ aisip + ¢Fst,kdfk + ydfk + &1,.1° We ob-
tain very similar results with the standard set of controls (column 2) and when
we also control for earnings surprise volatility (not shown). The results are
also similar when we use deciles instead of quantiles (column 3). Finally, when
we allow for a different response on each weekday, the immediate stock re-
sponse is significantly different (lower) only for Friday announcements (not
shown).

In columns 4 to 6 in Table III we present the results of specification (8) us-
ing the long-term returns R?™ as the dependent variable. The specification
in column 1 without controls indicates that the log-run response to Friday an-
nouncements is 56.2% larger than on other weekdays (0.0027/0.0048). This
effect is also precisely estimated and consistent with the 77.2% increase for the
extreme quantiles (Table II.B). The results are very similar using the standard
set of controls (column 2), including additional controls for earnings surprise
volatility (not shown), and replacing quantiles with deciles in specification (8)
(column 3).

D.1. Summary

Friday announcements are associated with a 16.9% lower response of stock
prices in the 2 days surrounding the announcement. These results are not sen-
sitive to the introduction of controls or specification modifications, and are
consistent with the results obtained using only the top and bottom quantile
(Table II.A). We obtain a similarly robust result for the effect on the delayed
stock response: It is 56.2% larger for Friday announcements.!! The decreased

10 Bagnoli et al. (2005) use a piece-wise linear specification and find that the short-run response
to Friday announcements is muted for negative surprises.

1 In unreported regressions using the Homogeneous sample, there is less short-run attenuation
and more differential drift for Friday announcements, compared to the whole sample.
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initial response and larger subsequent response supports the hypothesis that
Friday and the weekend temporarily distract investors.!2

E. Portfolio Returns

The post-earnings announcement drift is substantially larger for Friday an-
nouncements than for non-Friday announcements. As an alternative measure
of this differential drift, we present the returns to a portfolio that buys the
Friday drift and sells the drift on other weekdays. This methodology mimics
a feasible trading strategy designed to capture the specific type of inattention
described in the model. It also demonstrates that the findings above are not
induced by a pattern associated with a large number of announcements in a
particular month or small number of months.

We analyze a monthly strategy from January 1995 to June 2006. The non-
Friday drift portfolio for calendar month ¢ purchases companies that, in month
t — 1, made an announcement on a non-Friday in the top quantile; the port-
folio sells short companies that, in month ¢ — 1, made an announcement on a
non-Friday in the bottom quantile.!® Therefore, the return for the non-Friday
drift portfolio is R}, = Ry — R}, where the returns refer to calendar month ¢.
The average non-Friday portfolio includes 168 stocks per month (113 long posi-
tions and 55 short positions). We compute monthly portfolio returns by equally
weighting the relevant individual stock returns.* Figure 3 shows year-by-year
the average monthly return of this portfolio.

We construct a Friday drift portfolio for month ¢ following a similar procedure
except that we consider only companies that made an announcement on Fri-
day during the previous month, R? = R}! — RL. The average Friday portfolio
includes 15 stocks per month (eight long positions and seven short positions).
The average monthly return for this portfolio is higher, approximately 4% per
month (Figure 3), but more volatile given the smaller number of companies
making Friday announcements. Nevertheless, in 10 years out of 12 the Friday
drift portfolio has higher returns than the non-Friday drift portfolio, and it
performs substantially worse only in 1 year.

In Table IV, we evaluate a monthly portfolio that purchases (long posi-
tion) the Friday drift portfolio and sells (short position) the non-Friday drift
portfolio, R? .. =R2 — R}, = R} — R}, — (R}, — Ryp). We control for mar-
ket performance by regressing the monthly differential drift on the CRSP

12We would like to test whether the decrease in the initial response occurs on Friday, before
the weekend, or on Monday, after the weekend. However, this test requires that the fraction of
announcements taking place after market close be similar for Friday and non-Friday announce-
ments. Unfortunately, in recent years Friday announcements are significantly less likely to occur
after market close according to Bagnoli et al. (2005), making a direct comparison impossible.

13 An announcement is part of the portfolio in month ¢ if the second trading day after the an-
nouncement is in month ¢ — 1. We compute the breakpoints for the 11 quantiles with the procedure
described previously, except that we use the breakpoints from the prior calendar year. This ap-
proach guarantees that the trading strategy does not use any forward-looking information. If there
are no stocks for a constituent portfolio, then that month is excluded from the performance analysis.

14 Value-weighting the returns within the constituent portfolios yields similar results.



Investor Inattention and Friday Earnings Announcements 735

16
144
124 —&— Announcements
on Friday
Announcements
& 104 on Other Days
£
=
@ 8-
4
>
]
5
=
] L
g 4
o
>
<
2,
SN e A N
1995 1996 1997 1998 1999 2000. 2v1 2002 2003 2004 wf5 2006
24
4] Year

Figure 3. Average monthly return for zero-investment drift portfolios, yearly plot. For
each year we report the average monthly return for the zero-investment portfolio for announce-
ments on Friday and for announcements on other weekdays. Stocks in CRSP are matched to quar-
terly earnings announcements in I/B/E/S from January 1995 until June 2006. The earnings surprise
for an announcement is the difference between actual earnings for the quarter recorded by I/B/E/S
and the median analyst forecast included in the I/B/E/S detail file during the 30 days before the
quarterly earnings announcement scaled by the stock price 5 trading days before the announce-
ment. Quantiles 1 to 5 contain earnings announcements for five quintiles of negative earnings
surprises and quantiles 7 to 11 contain earnings surprises for five quintiles of positive earnings
surprises. Quantile 6 contains all announcements with an earnings surprise equal to zero. An-
nouncements made on Saturday or Sunday are excluded from the sample. The sorting mechanism
in the portfolio strategies analyzed below uses the breakpoints for the quantiles determined by
non-Friday announcements during the previous calendar year. At the end of calendar month ¢ — 1
the zero-investment drift portfolio for month ¢ using Friday announcements (other weekdays) is
created as follows. The strategy purchases stocks with earnings surprise announcements in the
highest quantile and sells stocks with earnings surprises in the lowest quantile in month # — 1.
For a stock to be included in the 1-month holding period strategy for calendar month ¢, the second
trading day after the announcement must be in month ¢ — 1. If there are no stocks in a constituent
portfolio, then that month is excluded from the analysis. Returns are equally weighted within the
constituent portfolios.

value-weighted stock index, net of the 1-month Treasury rate. The stan-
dard errors are corrected for heteroskedasticity and autocorrelation using
the Newey-West estimator with six lags.!® The portfolio earns a significant
monthly abnormal return of 3.84% (column 1). The estimated abnormal re-
turn increases somewhat if we include the size, book-to-market, and momen-
tum factors (column 2). While the magnitude of this effect seems implausibly

15 The results do not change qualitatively if the lag length for the Newey-West estimator of the
standard errors is 12.



The Journal of Finance®

736

(panu1u09)

«(LE6T0) (T0€Z°0) (9981°0) (3927°0) «(8LLEG0) (060€°0) (IIMA)
085%'0— 890T°0— S¥81°0— 8960°0— 6179°0— LG 0— WIN)SY SSOOXY XOpPUT MA
«+(1600°0) «+(9800°0) #x(6L00°0) ++(0880°0) w+(6ET0°0) w(FET0°0)
LLT00 2€30°0 81460°0 ¥850°0 2c970°0 ¥8€0°0 jue)suoy)
9 (9 2] (€ @ (T

OT[0J}I0J JUSUIISOAUT-0I97, 9} U0 WINSY A[YJUOIN :9[qeLIeA juspuada

'@ UWMN[0O UT STSATeU. oY} I0J POsn aIe
a[dures payojeu STy} Ul SjUeWedUNoUUR A[u( SISA[eUR 8y} WOIJ Papn[oxe oIe osLidins sSUTUIBS 9WLIIXe I0W B IIM JUSWSIUNOUUR ABPLL]-UOU 9UO SB[ J8 0] Payojeut
9q j0u ued jeYy) syuewedunouur Aepriy Kejeridordde pojySIomMIoA0 oI8 SJUSWIEIUNOUUR ABPLI-UOU 9SO} [[}IM SII03S d1[} JO SWINJOI oY) ‘yUomwoounouur AepLij ojads &
uey) sesLIdiIns SSUTILIBS SWAI)XS SIOW [[}IM SJUSWISIUNOUUR ABPLL]-UOU 9ALJ UBY) I9Ma] 918 919Y) J] "(SWA.I)Xa 9I0W) oN[BA 9JN[0SqE Ul JoSIe[ 8q Jsnuwi sesLidins AepLij-uou
7BY[} JUTRIISUOD 8Y} 03 109lqns JusweduUNouUUe ABpLL] oY} 0} ostIdins sSUTUIRS 1S9SO0[d 9} YIIM YJUOUW pue o[1juenb sures ay) Ul SJUSWLOUNOUUE ABPLI]-UOU 9ATJ 8} pPUy
am J—2 yjuour J0j o[rpuenb (doj) wojj0q oY) UT JUSWIOdIUNOUUR STUTUIRD ABPLI] B IIM J00)S AI9A0 I0 'S01[0J310d ABPLI[-UOU JUSNIIISU0D S} UI S3[203S o9} Uey} sostidins
S3UTUIBS 9UWIAIIX SI0W 9ARY SO01[0J}.10d ABPLL JUSNIIISU0D S UL SY00)S 93 JBY) UISIU0I ) SSAIPPe 0} paudisep sI (sjdures paydjeur) ¢ uwm[od ut £39)ea3s orjojprod ayJ,

‘Ieaf qepueled snomeld oY) SuLInp so[ep ojul sestidins surures
Sunros £q peuruwrejep aae sdnoid wojjoq pue doj ayj 10j syurodyealq ayj a1oym A30[0poyjow dul[eseq ay3 03 snoSo[eue ST Jey} aInpadoid Suraos o[ep € Yim yoeoidde
a[puenb ay) seoe[des g uwinjo)) ‘poriad SUIP[OY YIUOUI-Z B SOZA[RUER G UWN[0)) 'Se[Ijuenb om) wo1joq pue om} doj a3 Ul SJUSWLIUNOUUR S9SN § UWN[0)) *(MO[aq S[TRIop
00s) orjojjrod YLIp AepLi oY) ul sestidins sSurwies oY) Yojeu JBy) SJUSWIIUNOUUR ABPLL{-UOU 9} SOPN[OUL A[UO ¢ UWN[0)) 'UOIJedIJads sul[eseq oY) J10J s}nsod jrodox
% pue T suwnio)) ‘(%71 1e Juedyrudis ,,, ‘%G e Juedyrudis ,, ‘9,01 18 JuedIusIs ,) sSe[ XIS [}Im J0)BWI)Sd 1Sop -KomaN oY) Sulsn paje[mored a1e (seseyjuaied ur) SIOLID
pIepue)s JU9ISISUOD UOIIR[OLIOI0OINE PUB AJI01)SBPOYSOI0)9]] "UINJal pajsnipe-ysii A[qjuowt aSeIoA® 9) ST JuBISU0d oY ], A[9A1109dS01 ‘WNJUSWOW PUR J93IBW-0}-300q ‘9ZIS
10 so1joj3r0d SUTOTWITW-I0}0B] 9} U0 SUINJAI oY) o1 (JA[] PUB “TINH ‘GINS 018l AInsear) YIuow-T 9y} SNUTW Xopul pajySom-anies JSY oY) U0 WInjal oY} ST JYMA
'S10398J A[Jjuow Uo 9(0g Unp 0} GeET Arenuef wolj suInjsl A[yjuow orjojirod JJLIp [BIIUSISHIP Y3 JO SUOISSaI3al ST JO SIUSIDJa0d oY) JIodal 9 ySnoayj T suwnjo))
‘sorjoyjrod
JUANYTISU0D YY) UTYIIM PaJyStom A[[enbe are suiniey "SISATEUR 91} WOIJ POPNIXd ST YJUOUW Jey) U]} ‘0T[0J1I0d JUIN)IISUOD B UT SHD0)S OU 818 2J0Y) J] "g—7 YIUOUI UT IO [—7
YJUOUW UT 8¢ ISTIW JUSUISIUNOUUE 9} 1938 Aep SUIPRI) PU0ISS 9Y) 7 Yjuow 10j £507e1)s JJLIp poLiad SUTp[oy YJUOUI-g 93} Ul PaPN[OUL 8q 0 }I03S B 10 * [ —7 YJUOUL UI 8¢ SN
JUOWIUNOUUR 9} Jo)Je Aep SUIpeI) puodss oY) 7 yuow 10j A30er)s porrad SUIP[OY YJUOUW-T 93 UL POPNOUL 9 03 I0)S B 0] "SIUSUWSIUNOUUR ABPLI]-UOU 10J or[0j)10d
JLIP 91} JO WINJSI S} PUEB SIUSWIIUNOUUR LLPLI] I0] 0T[0J310d JJLIP 93 JO WINPT 9Y) UIDM)OQ dIUAIDJJIP oY) ST 01[0j310d JJLIP [BIIUSISIP Y} J0J WINYOI 9, * [ —7 Yjuow
ur (s)s[rauenb (om) 3s9MO] 10) 3S9MO[ Y3 Ul sestidans sSuruies YIIm s)003s S[[8S Pue (s)s[rpuenb (om3 3seyS1y 10) 9seyS1y o3 ul sesLidins sSuruIes Yjim syo03s seseyoind
£3o7013S O], 'SMO[[0] SB PaJeaId ST (SABPYeam J19Y)0) sjueuwedunouur AepLiy Suisn 7 Yjuour 1o0j o1[oj3aod JJLIp JUSUWISOAUI-0I9Z 83} J—7 YJUOW JBPUS[RD JO pUe oY) IV
Teaf Jepua[ed snoiaald oy} SULIND SJUSWLIUNOUUR ABPLI[-UOU A POUTWLISIAP se[ijuenb oy 10J syutodyealq ay) Sesn Mo[aq pozA[eur
se139eI)s o1[0J310d SY) UT WISTURYISW SUT}I0s 9y ], "o[dures o) wo.j papn[dxs ale Aepung Jo AepInjeg U0 9PBW SJUSWLIUNOUUY ‘019z 01 [enbe asuidins sSurures ue ym
SPUSUIEIUNOUUR [[B SUTBIU0I 9 d[puend) ‘sostidins sSuruies aAnIsod jo se[rpumb oArj 10 sestuidins sSuruaes urejuod [T 03 /, so[rjuenb pue sesudins sguruiIes aArjesau Jo
se[IyuImb 8A1J 10J SJUSWEOUNOUUER SSUIULIBS UTRJU0D G 0] T SI[IJUBNY “JUSWLIUNOUUER ) 810Joq sAep Surpesy ¢ #ouid 00)s ay) Aq pa[eds Juswedunouue ssurures Aejrenb
oY) au10joq sAep (g oy} Sulmp o[y [Te1ep S/H/d/I @Y Ul pepn[oul }sBialof sA[eue URIpaW oY) pue S/H/dq/I Aq pep1odal 1ojrenb oY) 10] sSUlUIRe [BN)OR USOM)IO(] SOUSIDJJIP
o[} ST JUIWIPOUNOUUR UR 0] osLIdIns sSUTUIRd 9y, ‘9007 OUNf [IJUn GEET Alenuef woldj §/H/d/I Ul SJUoWLIUNoUuUe sJuruIes A[1e3renb 03 payojew are JSy) Ul SY001S

SOT[0J)104 PLI(J JULSWIUNOUUY SSUTUIRH-)SOJ JO 9OUBULIOJIdJ
AT I98L



737

Investor Inattention and Friday Earnings Announcements

LT =N 8CT =N 0€T =N
86€0°0 €9T0°0 29100
X
X
X
X
X X
«{0¥61°0) (9022°0) (0%LT°0)
¥eve0— 01¥0°0— 9690°0—
(028¢°0) (0%82°0) (62€€°0)
76080~ 79660~ 29L0°0
(8€¥%2°0) (0€62°0) (¥9%6°0)
LETO0— T0L00 06€0°0—

VeI =N
9ELT0

X
X

X
«{(6999°0)
LIST'T—
«(LLBL0)
996G T~
(L339°0)
77950

GCI =N
G8€0°0

X

X
(3€92°0)
766€°0—
(E719°0)
L09V'0—
(961%°0)
¥vE€C0

GCI =N
€L00°0

N

4

o[109p wojjoq snutuwr dog,
so[rpuenb om) woljoq snurwr omy dog,
ordures payajey

s[yuenb wojjoq snurw dog,
poured Surp[oy yjuowr omJ,
potred Surpoy yjuow au()
(amn

wInjey 10398, WNJUSWOIA
(TINHD

wInjey J10Jo8, anfep

(dNS)
wInjey J10)9e, 9ZIg

(9 (9 (2]

(€

(@

(T

OT[0J}I0J JUSUIISOAUT-0I9Z 9} U0 WINdY A[UIUOIN :9[qeLIeA juspuada

panuyuo)—AT SIqeL,



738 The Journal of Finance®

large, we cannot reject a 1.8% monthly abnormal return, which is consistent
with the estimated differential drift of 4.6 percentage points over 3 months
(Table I1.B).

One explanation of these results is that Friday announcements in the bot-
tom and top quantiles have more extreme surprises, and that more extreme
announcements display more drift. To address this explanation, we match an-
nouncements on the earnings surprise. For each Friday announcement in the
bottom (top) quantile, we find the five non-Friday announcements in the same
quantile and month with the closest earnings surprise, subject to the constraint
that the non-Friday surprises must be larger in absolute value.'® The latter re-
quirement guarantees that the differential drift results are not driven by the
presence of more extreme news in the Friday portfolio. The portfolio formed
according to this procedure (column 3) earns a monthly return of 5.84% that is
somewhat larger than the return of the baseline portfolio (column 2).

The average abnormal return is smaller (but still significant) if we compute
the portfolios using the top two quantiles and the bottom two quantiles (column
4). Asin Table I1.B, the differential Friday drift is smaller for these less extreme
announcements. The portfolio return is lower (2.14%), albeit still significant,
if we include companies that made announcements in months ¢ — 1 or ¢ — 2,
rather than just in month ¢ — 1 (column 5). Finally, in column 6 we determine
the top and bottom groups by sorting the announcements into deciles instead
of quantiles. The average return of the strategy, 2.77%), is significant; while the
return is lower than for the quantile-based procedure (column 2), the signifi-
cance level is higher. The lower average return is not surprising because the
decile approach selects less extreme announcements in the bottom group.

E.1. Summary

We detect significantly higher portfolio returns from a drift strategy on Friday
announcements than on non-Friday announcements. The differential return is
generated largely in the first month after the announcement. The direction of
the results is consistent with the findings in Table II.B, although the point
estimates from the portfolio approach are larger.

IV. Volume Response

The immediate stock response to Friday earnings announcements is substan-
tially lower than for non-Friday announcements. If this difference is caused by
investor distraction, we expect a similar attenuation of trading volume in re-
sponse to Friday news, because trading is the mechanism that causes prices to

6 If there are fewer than five non-Friday announcements with more extreme earnings sur-
prises than a specific Friday announcement, the returns of the stocks with these non-Friday an-
nouncements are overweighted appropriately. Friday announcements that cannot be matched to
at least one non-Friday announcement with a more extreme earnings surprise are excluded from
the analysis.
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adjust.” If the difference is caused by higher dispersion of opinions for Friday

announcements instead of inattention to Friday announcements, we expected

greater abnormal volume rather than less volume after Friday announcements.
The measure for abnormal volume is

t+H T—11
Avy™ = 3" log (V) /(H -k +1— Y log (V) /10, 9)
u=t+h u=t—-20

where Vi 1s the value of shares traded on day u and t is the date of the
earnings announcement in quarter ¢ for company k. The measure AU%H ) is the
percentage increase in volume around announcement date at horizon (4, H) for
stock %k in quarter ¢. In particular, AU(O D is the immediate abnormal volume
due to the announcement.

A. Graphical Evidence

Figure 4 plots the average abnormal volume Avy}eH ) at various horizons. For

non-Friday announcements, the abnormal volume increases to 47% on the day
of the announcement and then to 61% on the next trading day, before it decays
slowly. A week after the announcement, the trading volume is still 13% higher
than normal. The abnormal volume for Friday announcements is 13% higher
compared to non-Friday announcements on the announcement day, and 43%
lower on the next trading day. During the subsequent days, abnormal volume
is slightly higher for non-Friday announcements.

The main difference between Friday and non-Friday announcements occurs
during the day of and the day after the announcement. Abnormal volume Av(o D

is substantially lower for Friday than for non-Friday announcements.!® Our
interpretation of this finding is that the weekend distracts investors. This in-
terpretation also suggests why the difference between Friday and non-Friday
announcements mostly disappears by day t + 2. Two offsetting forces are at
work. On the one hand, some of the investors that have been distracted by
the weekend are still not trading. On the other hand, other investors trade to
respond to the underreaction after the weekend.

B. Regressions

We test whether the finding of lower abnormal volume AU(O D for Friday
announcements is affected by adding control variables. Spec1f1cally, we run the
OLS specification

GV =+ Y a;d], + ¢ df + TX p + ek (10)
Jj#6

17This prediction does not follow from the model in Section I because the model has no natural
definition of trading volume.

18 The measures Av(o 9 and Av;’lkjl) need to be considered together because the share of announce-
ments after market close is lower on Friday.
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Table V
Short-Term Volume Response to an Earnings Announcement

Stocks in CRSP are matched to quarterly earnings announcements in I/B/E/S from January 1995 until June 2006. In
event time, day 0 is the day of the announcement. The abnormal volume for each stock is the average log volume on
the day of and the day after the announcement, divided by the average log volume for the period —20 to —11 in event
time (10 trading days). The aggregate abnormal volume is computed in a similar manner using volume for the whole
market. The earnings surprise for an announcement is the difference between actual earnings for the quarter recorded
by I/B/E/S and the median analyst forecast included in the I/B/E/S detail file during the 30 days before the quarterly
earnings announcement scaled by the stock price 5 trading days before the announcement.

Quantiles 1 to 5 contain earnings announcements for five quintiles of negative earnings surprises and quantiles 7 to
11 contain earnings surprises for five quintiles of positive earnings surprises. Quantile 6 contains all announcements
with an earnings surprise equal to zero. Since the number of negative earnings surprises, positive earnings surprises,
and surprises equal to zero are not equal, the number of observations in each quantile differ. In Column 5 we follow a
similar procedure but sort announcements into surprise deciles instead of quantiles. The breakpoints for the quantiles
(deciles) are determined separately for each year. Indicators for each earnings surprise quantile (decile) are included in
all regressions.

The standard set of controls includes indicators for the year of announcement, the month of announcement, and
the decile of a firm’s market capitalization. The additional earnings surprise volatility controls in columns 4 and 5 are
indicators for the decile of the company’s earnings surprise standard deviation during the previous 4 years (requiring at
least four observations). Announcements made on Saturday or Sunday are excluded from the sample. Estimates from
OLS regressions are reported in each column. Standard errors adjusted for heteroskedasticity and clustered by day of
announcement are in parentheses (* significant at 10%, ** significant at 5%, *** significant at 1%).

Dependent Variable: Abnormal Volume in Event Time from 0 to 1

1) (2) 3) (4) (5) (6)
Friday —0.1109 —0.1235 —0.0436 —0.0413 —0.0414 —0.0173
(0.0161)*** (0.0130)*** (0.0129)*** (0.0130)*** (0.0129)*** (0.0121)
Aggregate Abnormal 0.3977
Volume (0.0289)***
Earnings Surprise X X X X X
Quantiles
Earnings Surprise X
Deciles
Standard Controls X X X X X
Surprise Volatility X X
Controls
Company Fixed X X X X
Effects
R? 0.0072 0.0344 0.1963 0.1987 0.1984 0.2021
N N =143,369 N =143,369 N =143,369 N =122,325 N =122325 N = 143,369

The terms d;,k are indicators for earning surprises s;; in the j-th quantile,
with quantile 6 (s;; = 0) as the omitted category. The control variables X, , are
month, year, and size indicators, as well as earnings surprise volatility indi-
cators in one specification. Without controls (column 1 of Table V), the Friday
coefficient is negative and significant, ¥ = —0.1109. Compared to the aver-
age immediate volume increase on non-Fridays, .5416, the abnormal volume
increase on Friday is 20.5% lower (0.1109/0.5416 = 0.2047). With controls (col-
umn 2), the Friday effect is larger (¢ = —0.1235).

In column 3 we introduce firm fixed effects to control for any company-level
difference in abnormal volume. Some of the Friday effect appears to be due
to heterogeneity in abnormal volume among firms, but the remaining effect
(¢F = —0.0436) is still large and significant. The 8.1% attenuation of abnor-
mal volume for Friday announcements (0.0436,/0.5416 = 0.0081) is of the same



742 The Journal of Finance®

order of magnitude as the 15% attenuation of the immediate stock return re-
action (Tables II.A and III). We include firm fixed effects in the subsequent
specifications. The results are very similar after controlling for earnings sur-
prise volatility (column 4), using decile indicators instead of quantile indicators
(column 5), and in the Homogeneous sample (not shown).

The attenuation of abnormal volume for Friday announcements could be ex-
plained by an unobserved variable that leads to lower aggregate market volume
on Friday and Monday. To test for this explanation, we include abnormal ag-
gregate volume as a control.!® After introducing this control, the Friday effect
is smaller and not statistically significant (column 6). While this result may
be a sympton of an omitted variable, it is also consistent with the inattention
hypothesis. Inattention predicts that volume should be lower in response to any
information on Friday and Monday, and hence aggregate volume should also
be lower.

C. Summary

Short-term abnormal volume is significantly lower for Friday earnings an-
nouncements, even after controlling for announcement quality, control vari-
ables, and firm-specific variation. The Friday effect in abnormal volume is of
the same order of magnitude as the Friday effect in immediate returns. The
effect is not statistically significant after controlling for aggregate volume. The
volume results are consistent with the hypothesis that investors underreact
initially to information released on Friday.

V. Alternative Explanations

In this section we consider four alternative explanations of the findings, infor-
mation processing time, pre-announcement release, announcement delay, and
firm heterogeneity. We also discuss an attention-related interpretation that is
inconsistent with the data.

A. Information Processing Time

The mechanics of Friday and non-Friday announcements differ. First, Friday
announcements during the 1970s were more likely to be made when the market
was closed (Patell and Wolfson (1982)). Second, Friday announcements are fol-
lowed by a 2-day break in trading. For both reasons, investors have a different
amount of time to process Friday announcements. However, these factors bias
the analysis against finding underreaction. During our sample period, Friday
announcements are less likely to be released after the market is closed (Bag-
noli et al. (2005)). (This explains why more of the volume response for Friday

19 We measure aggregate volume as the equal-weighted average across firms of the number of

shares traded, divided by shares outstanding. We generate the abnormal aggregate volume Av&“

using equation (9).
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announcements occurs on the same day instead of the next day—Figure 4).
Moreover, the 2-day break in trading allows investors more time (not less) to
assimilate new information.

B. Pre-announcement Release

Companies release the date of the earnings announcements in advance. In the
event of poor performance, companies may also issue earnings warnings. These
pre-announcement releases could explain the lower immediate reaction of stock
prices to Friday announcements. Assume that firms announcing on Friday are
more likely to issue earnings warnings. Additionally, the decision to announce
on Friday, itself, could be interpreted as a warning about earnings. Stock prices
may respond before the official earnings announcement. Because forecasts are
not always revised after these pre-announcements, the negative surprises con-
structed from the media forecast may overestimate the “true” surprise to in-
vestors. This hypothesis can explain a lower short-term reaction of stock returns
to negative surprises. However, it does not explain the attenuated short-term
reaction for positive surprises. If anything, it predicts a stronger short-term
response to positive announcements. This interpretation is also unable to ex-
plain differential drift. Further, we can directly test whether investors perceive
more negative news before Friday announcements, conditional on the quantile
of the surprise. Figure 1(c) displays stock returns for the horizon (—30,—1) as a
function of the quantiles of earnings surprises. In each of the outermost quan-
tiles, the average pre-announcement returns are very similar for Friday and
non-Friday announcements.

C. Announcement Delay

Stock prices decline before an earnings announcement if the announcement
is delayed (Begley and Fischer (1998), Bagnoli, Kross, and Watts (2002)). It is
possible that Friday announcements are more likely to be late. Hence, part of
the stock price reaction may occur before the earnings announcement. However,
Bagnoli et al. (2002) also find that the response to earnings information is simi-
lar for on-time and late announcements. Late announcements, therefore, do not
explain the flatter short-term response to Friday earnings announcements. In
addition, delaying an announcement is essentially a pre-announcement warn-
ing. As we discussed above, there is no evidence of lower pre-announcement
returns for negative earnings surprises announced on Friday (relative
to other weekdays), after controlling for the earnings surprise quantiles
(Figure 1(c)).

D. Firm Heterogeneity

The attenuated immediate response on Friday could be due to unobserved
heterogeneity. For example, the news about future profitability embedded in
earnings announcements may be more transitory for firms making Friday
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announcements, or may reflect more divergence in opinions. Some of these
explanations are not consistent with other findings. For example, if the Fri-
day news were more temporary, we would expect less drift; if they reflected a
higher divergence in opinions, we would expect a higher initial abnormal vol-
ume. While it is impossible to fully control for all forms of heterogeneity, we
show that the results remain qualitatively unchanged after the introduction of
time, company, and market capitalization controls.

E. Task Overload

An attention-related interpretation is that investors on Monday are overbur-
dened by information that has accumulated on their desks during the weekend
and they find less time to react to Friday earnings announcements. However,
aggregate volume is 10% lower on Monday, contrary to the hypothesis that
traders are overwhelmed by this information.

VI. Conclusion

We compare the reaction to earnings announcements on Friday to the reac-
tion on other weekdays. Friday announcements are characterized by a lower
immediate response and a higher delayed response. The delayed response as a
percentage of the total response is 60% on Friday and 40% on other weekdays. A
portfolio that invests in the differential Friday drift earns substantial returns.
We observe analogous results for volume.

The evidence supports the inattention hypothesis. On Friday, investors are
distracted from work-related activities. Given limited attention, distractions
cause underreaction to the earnings information. Eventually, investors recog-
nize the mispricing and incorporate the information. Since a proxy for inatten-
tion increases the delayed reaction to earnings announcements, our findings
indicate that underreaction to new information is an important source of post-
earnings announcement drift.

Appendix
A. Equilibrium

In equilibrium, total demand must equal total supply for the risky asset or
fol Mdi = 1. After substituting for A! in this expression, we solve for P;:

_ BE!Dyi1+ Pial + (1 = b)E; “[Dyy1 + Prial — a
N 1+R

_ E\D; 11+ EJPii1] —ay

- 1+R ’

P

(A1)
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where a; = (—f+— + 1= 1 E, =bE'[1+(1—b)E "], and b, =

P
Y0, t,P+D Y01 it P4D

y(rz’” a;. Recursively solving forward expression and also imposing the rele-
1,t,P+D

vant transversality condition limy_, o (E; Ey11 ... E;opi1[Piprie])/(1 4+ R)T+2 =
0 yields

P — Et[DtJrl] —Q - EtEt+1 .- -Et+s[Dt+s+1 — Q5]
= D) s —uss]
s=1 (1 + R)

Since the information available at time ¢ is uninformative regarding
D;yoi1, Vs > 0,weknowthat E, .1 E, o ... E; s[D; ;1] = 8. Since future signals
about dividends are not forecastable, the strategic release of future signals is
unforecastable as well. As long as perceived variances are time-invariant (ver-
ified below), E' _la;s]= E:;s’il[at+s] =a, where a = na(up) + (1 —n)alu;)
and n = prob(uss = pun). Consequently, EE;.;...E; s[a:;.s] =a and the for-
mula for the equilibrium price follows.

B. Time-Invariant Perceived Variances
2 2 :
We show that O i PiD and 0% ytPiD do not depend on ¢. First, we solve for

2 .
O.1,P+D"

U/%,t,PJrD = E{'[(Pi+1+ D¢y1 — E}'[Priq + Dt+1])2]

_ g ((1 — by 1)se41 — arr1 — (EN'I(L = byy1)se1] — @)
t

2
= S &
R + s + t+1)

1 2
_ 2 2 2
= (—1 T R) 01 b)s—a ‘o, +o..

Similarly, Ulzfﬂ,t, pip = (ﬁ)%&ib)sia + 02. If the strategic behavior of man-
agers is time-invariant (Proposition 2), neither perceived variance expression
depends on ¢.

C. Comparative Statics for a; and b,
Let k =(14+R)2%03_,),_, +02. We substitute the expressions for o2, ),
012_# p.p»> and k into the definition of a; and rearrange to obtain

ar =y (k? +ko?)(k + 021 — ) "

Since k& > 0, it follows that a; > a;. Using a similar procedure,
be = kue(k + 021 — ) ",

which implies that b;, > b; and b;(u; = 0) = 0.
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Proof of Proposition 1: For part (i) we start with the definition of IR;,
EJIR,1 = E|Z; — E; 1[Z/]1 - (Dy — E; 1[D: D] = P, — E; 1[P;]

_ - a + (1—-5)st — E;1[(1 — by)st]
~ 14+R 1+R
a—a; Obs 1-0b

“1+r T1rrR T1xRY

The remainder of the proof follows from b5, > b; and b,(; = 0) = 0. For part (ii)
we start with the definition of E,[Z;,]:

E\|Z,1]1=E(Piy1+ Diy1 —(1+ R)F]

E;[b; 18111 Obs
—%1‘};“- +St —i—at —(1 —bt)St =Qa; — 1—|-—bR +bt8t.
This implies E,DR,] = Et[Zt+1] - Et—l[Zt+1] =a; —a+bss — Eiqlbs] =
a; — @ — ops + bss;. The remainder of the proof follows from b, > b; and b;(u; =
0) = 0. For part (iii) we rewrite that Z, 1,1 as Z,;1 + (1 + R)Z,;. We substitute
this expression for Z;,;, 1 into the expression for E/LR;.1] (in the text) to
obtain

E,\LR;1]=UEJ(Z,] - E;1[Z;-1]) — (E({D;] — E;_1[D,])]
4 Ei[Zi1]—Ei1[Z14]
1+R
E,[DR,]
1+R

The remainder of the proof follows from this expression for E;[LR;,1] and parts
(i) and (ii). Q.E.D.

=E;[IR]+

Proof of Corollary 1: Part (i) follows from the expressions for E;[DR;] and
E,[LR;,1]in the proof of Proposition 1. Part (ii) follows from &;, > b; and b,(u; =
0) = 0. Part (iii) follows from R > 0 and the definition of b; because 0'12_M’ +PAD is

; 2
necessarily smaller than O, 1 PiD- Q.E.D.

Proof of Proposition 2: Part (i) is discussed in the body of the paper. We
prove part (ii). The problem of the short-term manager is equivalent to solving
MAaX,, () —0t — beSe. Substituting in the values of a; and b;, we obtain

max <—y o MtS ) ( Mt + 1—Mt>_1
Hee{mn, i} k+ 032 k+ 082 k ’

where k = (1+R)202,__ + 02 > 0. Announcing on a high distraction day is op-
timal if and only if

-1 -1
MhSt Mh 1— 1 St w 11—y
( v k+o§)<k+asz+ k ) Z( Y k+as2><k+032+ k ) )
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Multiplying the terms together and simplifying leads to uss; — yo2u < ws; —
yo2un, and finally to s; < —o2y, the desired condition. Given this thresh-
old rule, Els; | u; = unl < 0 and El[s; | u; = ;] > 0 follow immediately. Hence,
Els; | s = unl < Els; | i = il. The relationship E[IR; | u; = upl < EUIR; | iy =
] follows from

E[IR; |\ = pn] —E[IR; | e = ]

a—a, 1-b, 1-4
1+ R +1+R [st | e = un] 1+ R [st | e = p]

because a; —ap < 0, Els; | u; = unl < 0, and Els; | u; = ;1 > 0. Q.E.D.
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