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ABSTRACT

We investigate the joint hypothesis that (1) tax expense contains information
about core profitability that is incremental to reported earnings and (2) that
information is reflected in stock prices with a delay. We find that seasonally
differenced quarterly tax expense, our proxy for tax expense surprise, is re-
lated positively to future returns. This anomaly is separate from previously
documented pricing anomalies based on financial and tax variables. Addi-
tional investigation reveals that tax expense surprise is related positively to
changes in future quarterly earnings and tax expense, and both those future
changes are related positively to future returns. While the returns to investing
in predictable future earnings changes has been documented before, these
results suggest that predicting changes in future tax expense also generates
incremental future returns.

1. Introduction

An emerging literature has shown that tax information derived from
GAAP financial statements contains value relevant information, both in
terms of explaining contemporaneous returns as well as predicting future
returns (see Graham, Raedy, and Shackelford [2010]). This value-relevant
information is incremental to that contained in book income. In this paper,
we investigate whether seasonally differenced quarterly tax expense—our
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proxy for the surprise or information released in tax expense—predicts fu-
ture returns. Tax expense, the amount subtracted from pretax book income
to get after-tax book income (referred to as “earnings” hereafter), consists
of current and deferred portions. The former represents taxes estimated to
be due on taxable income allocated to this quarter (from the annual tax re-
turn), and the latter represents adjustments and estimates for components
of this quarter’s pretax income that are reported as taxable income in other
quarters.

We test whether the following two hypotheses hold jointly. First, unex-
pected increases in tax expense are good news, holding constant unex-
pected increases in earnings. The opposite is suggested by the results of
some prior research (e.g., Lipe [1986]) as well as common intuition, since
unexpected increases in expenses are usually bad news. Yet, more recent
evidence (e.g., Hanlon, Laplante, and Shevlin [2005]) supports the view
that tax expense surprise is good news in general, possibly because it prox-
ies for changes in core profitability. Second, investors underreact initially
to tax expense surprises and respond fully when the value implications of
tax expense surprises are revealed in subsequent quarters. Consistent with
investor underreaction, sell-side analysts also appear to underreact to tax
disclosures (Weber [2009]). Confusion about the predictable implications
of tax expense surprises is understandable, since tax disclosures are com-
plex and opaque (e.g., Dhaliwal, Gleason, and Mills [2004]). As mentioned
above, academic research has shown both positive and negative value im-
plications for tax expense surprises.

We find that quarterly tax expense surprise is related positively to next
quarter’s stock returns even after controlling for earnings surprises, which
are measured as seasonally differenced quarterly earnings. Our results sug-
gest two channels for this delayed market response: current tax expense
surprise is related positively to next quarter’s surprises for (1) earnings
and (2) tax expense. Although the first channel is surprising, since the
relation between tax information and future earnings is incremental to
that between current and future earnings, support for that channel has
been documented in the recent literature on market inefficiency related to
tax variables (e.g., Schmidt [2006] and Lev and Nissim [2004]). Evidence
supporting the second channel is even more surprising, as it suggests that
the ability to predict future tax expense has its own value, separate from
any ability to predict future earnings.

Even though next quarter’s earnings and tax expense “surprises” are pre-
dictable, the market responds with a delay, when that predictable news
about the next quarter is revealed.1 Consistent with this explanation, we
find that a disproportionate fraction of abnormal returns earned over the

1 By definition, adjacent period surprises (unexpected news) should be unrelated given
efficient markets. Here, however, we allow for the possibility that investors’ expectations
of earnings and tax expense are systematically biased, which then generates predictable
“surprises.” See, for example, the explanation in the earnings momentum literature that
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next quarter is concentrated at the subsequent earnings announcement.
Our pricing anomaly can therefore be described as tax expense momen-
tum; that is, good (bad) news implied by tax expense this quarter is fol-
lowed by good (bad) news next quarter.

We confirm that mispricing related to tax expense surprises is separate
from mispricing already documented in the prior literature based on var-
ious financial and tax variables. In particular, we show it is unrelated to
two pricing anomalies based on tax variables. Lev and Nissim [2004] docu-
ments that the ratio of annual “tax income” to earnings is related positively
to future returns, where tax income is the tax return analog of earnings;
that is, tax income equals taxable income less taxes due. Schmidt [2006]
decomposes earnings changes into two components: the portion that cap-
tures changes in effective tax rates (the tax change component) and the re-
mainder. Investors underreact to the tax change component because they
underestimate its persistence. We find our tax expense surprise variable is
only weakly related to the ratio in Lev and Nissim [2004] and is negatively
related to the tax change component in Schmidt [2006].

As with all other stock market anomalies, we cannot rule out the possibil-
ity that the abnormal results we observe are simply returns required to com-
pensate investors for changes in risk; that is, firm-quarters reporting higher
(lower) tax expense become more (less) risky. To control for sources of risk
discussed in the prior literature, we incorporate those risk factors into our
analyses. To consider risks that we may not have explicitly controlled for,
we confirm that the hedge returns earned in the 120 quarters we study are
rarely negative; if the strategy had been risky, we would expect more losses.
Also, a risk-based explanation would require unreasonably large but local-
ized risk changes to explain the concentration of abnormal returns around
subsequent earnings announcements. Our results may also be artifacts of
the databases or experimental procedures employed. We conduct robust-
ness and sensitivity analyses to mitigate that possibility.

The rest of the paper is organized as follows. Section 2 reviews the prior
literature and develops our hypotheses. Section 3 describes the data and
provides summary statistics. Section 4 presents our empirical evidence. We
first document the anomaly and confirm that it is separate from other pric-
ing anomalies, and then consider the explanation we propose for the de-
layed investor response. Section 5 provides a number of robustness checks,
and section 6 concludes.

2. Prior Literature and Hypothesis Development

2.1 LINKS TO PRIOR LITERATURE

Our study is related to two lines of research. The first link is a general
connection to the extensive literature on anomalous pricing behavior in

relies on the positive relation between current and future earnings surprises (e.g., Bernard
and Thomas [1990]).
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stock markets (e.g., Hirshleifer [2001]), especially papers documenting a
relation between information disclosed in financial statements and future
returns. Ball and Brown [1968], an early example of this latter stream, de-
scribes a positive relation between changes in annual earnings and subse-
quent returns. Joy, Litzenberger, and McEnally [1977] shows that this earn-
ings momentum is stronger for seasonally differenced quarterly earnings. A
parallel literature has emerged on price momentum (e.g., Jegadeesh and
Titman [1993], Chan, Jegadeesh, and Laknishok [1996]), which is based
on positively correlated returns over adjacent short-term holding periods,
extending from 3 to 12 months.

The second link is to the subset of the emerging literature on the value
implications of tax disclosures in accounting reports (e.g., Graham, Raedy,
and Shackelford [2010]) that describes the relation between tax infor-
mation and contemporaneous, not future, returns. There are several di-
mensions along which studies in this literature can be grouped. One such
dimension is whether tax expense surprises are good or bad news. At a sim-
ple level, increases in tax expense, similar to increases in other expenses,
must be bad news if everything else is held constant. That expected relation
is confirmed in prior research, going back at least to Lipe [1986], which
shows that stock returns are related negatively to tax expense surprises, in
the presence of controls for surprises in pretax book income, or surprises
in revenues and other expenses.2

But recent evidence is more consistent with the opposite relation; that is,
tax expense surprise is good news. Examples include Ohlson and Penman
[1992], which shows a positive relation between returns and the level of tax
expense for annual data, and Hanlon, Laplante, and Shevlin [2005], which
shows a positive relation between returns and changes in taxable income
(which is derived from the current portion of tax expense), also for annual
data. To be sure, a positive relation between tax expense surprises and stock
returns in the presence of controls for book income surprises can only be
expected for relatively short windows (quarterly and annual); any observed
positive relation should soon dissipate and turn negative as the width of the
window examined increases (see Ohlson and Penman [1992]).3

Two nonmutually exclusive rationales have been provided in the prior
literature for why a higher tax expense surprise might be viewed as good
news. First, lower tax expense is a signal of managerial efforts to understate
tax expense and overstate pretax book income. As a result, lower tax ex-
pense is associated with pretax book income that is of lower quality, in the

2 Some studies focus on surprises in effective tax rates, which is the ratio of tax expense to
pretax book income. To the extent that studies using tax expense surprises include controls
for surprises in pretax book income, predicting that tax expense increases are bad (good)
news is analogous to predicting that effective tax rate increases are bad (good) news.

3 In the extreme, consider the relation between returns and tax expense over a firm’s life-
time. If two firms have the same total pretax income, it must be the case that the firm with the
lower total tax expense will have higher total after-tax earnings and higher total return.
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sense that it is less persistent and will be followed by lower future pretax
book income, ceteris paribus (see, for example, Lev and Nissim [2004], for
ways in which earnings quality is affected).

The second rationale for a positive relation between tax expense and
contemporaneous returns is that both the current and deferred portion
of tax expense provide information about underlying profitability, sepa-
rate from that contained in book income. Evidence suggests that taxable
income, which is related to the current portion of tax expense, is an al-
ternative measure of profitability, albeit one that is computed using tax
rules that are not designed to focus on value creation (e.g., Hanlon, La-
plante, and Shevlin [2005], and Ayers, Jiang, and Laplante [2009]). And
for reasons similar to those described in the first rationale above, manage-
rial efforts to manipulate the deferred component of tax expense might
not only signal the quality of book income but also provide an independent
measure of long-term profitability. That is, the deferred component might
be managed upward (downward) to decrease (increase) reported earnings
when underlying profitability is high (low) (e.g., Myers, Myers, and Skinner
[2007]). Overall, higher values for both current and deferred portions of
tax expense reflect higher underlying profitability.

Thomas and Zhang [2010] is a recent study that attempts to reconcile
why prior research has found both a positive and negative relation between
surprises in tax variables and contemporaneous returns. The results sug-
gest that while tax expense surprise is in general positively related to re-
turns, that positive relation declines and can even become negative based
on empirical choices such as the regression specification used, sample pe-
riod, and deletion of observations that are likely to increase measurement
error associated with tax and nontax variables.4

For our purposes, the recent literature that suggests that tax expense sur-
prise and contemporaneous returns are in general positively related (e.g.,
Hanlon, Laplante, and Shevlin [2005], Thomas and Zhang [2010]) allows
us to posit that future tax expense surprises will be positively associated
with contemporaneous returns in those future periods. Similarly, the well-
known positive contemporaneous relation between earnings surprises and
returns suggests that future earnings surprises will be positively related to
contemporaneous future returns in those periods. Therefore, any ability to
predict future surprises in earnings and tax expense should be reflected in
a corresponding ability to predict future returns.

The final link to the prior literature relates to the subset of the emerging
literature on the value relevance of tax variables that investigates whether
or not investors efficiently process the information contained in tax

4 For example, the coefficient on tax expense surprise becomes less positive when firm-
years with negative pretax income are deleted, but it becomes more positive when firm-years
with negative tax expense are deleted. It is possible that negative values of pretax income and
tax expense increase the error with which surprises in those two variables proxy for changes
in underlying profitability.
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disclosures. Given that our paper also focuses on whether investors respond
with a delay to tax information, we describe below how our paper differs
from the three published studies that examine market inefficiency.5

Two of the studies—Lev and Nissim [2004] and Weber [2009]—can be
considered together since they rely on the same joint hypothesis and use
the same tax variable. The hypothesis is that (1) the excess of book earnings
over tax income indicates the extent to which book earnings is overstated,
and (2) investors underreact to that signal.6 (Tax income, which is the tax
return analog of after-tax book income, equals taxable income less the tax
liability.) The tax variable used is the ratio of tax income to book income.
Lev and Nissim [2004] shows that this ratio is positively related to future
returns. Weber [2009] shows that analysts fail to update their earnings fore-
casts sufficiently in response to this signal, which increases the likelihood
that the Lev and Nissim [2004] results are due to investor underreaction,
rather than insufficient controls for risk.

While there are similarities at a conceptual level between the motivations
to use the ratio of tax to book income to explain future returns and the cor-
responding motivations to use tax expense surprises, there are substantial
differences between the two variables at a practical level. The ratio of tax in-
come to book income relies on the level of annual tax income, derived from
the corresponding current portion of tax expense, to explain next year’s
returns whereas we focus on the change in quarterly tax expense and next
quarter’s returns. That difference resembles the difference between the ac-
crual anomaly (Sloan [1996]) and the earnings momentum anomaly (Joy,
Litzenberger, and McEnally [1977]). Whereas the former investigates the
relation between next year’s returns and the level of annual earnings
derived from accruals, the latter focuses on next quarter’s returns and
changes in quarterly earnings. Empirically, we find that these practical dif-
ferences between the two tax variables cause the links between future re-
turns and those tax variables to be nearly independent.

The third prior inefficiency study, Schmidt [2006], is based on the hy-
pothesis that the effective tax rate (ETR) proxies for the degree of tax
planning and tax optimization activities. A reduction in effective tax rates
reflects unexpected tax savings from a firm’s strategic tax-planning and
tax-optimization activities, such as increased use of tax shelters and the

5 Taxes have also played a different role in prior market inefficiency studies. Rather than
be the basis for generating pricing anomalies, taxes have been offered as an explanation for
different pricing anomalies. For example, Bernard and Thomas [1989] considers whether
differences in investor-level taxation for good and bad news portfolios could explain earnings
momentum. Similarly, George and Hwang [2007] concludes that long-term return reversals
are likely to be driven by personal tax effects ignored in prior research.

6 Since the quality of reported book earnings is low (high) when it is much higher (lower)
than tax income, where high-quality earnings is associated with higher future growth in earn-
ings, the ratio of tax income to earnings is a measure of the quality of earnings. This hypothesis
is related to the first rationale provided earlier for why a higher tax expense surprise is good
news.
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utilization of tax rate differentials across countries and states. As a conse-
quence, the tax variable used, referred to as the tax change component
(TCC), is defined as the product of this year’s pretax book income and the
excess of last year’s ETR over this year’s ETR. If investors underestimate
the persistence of this tax change component, next year’s returns will be
positively related to this year’s tax change component.

At a conceptual level, the premise underlying Schmidt [2006] is exactly
the opposite of that underlying our paper. Schmidt [2006] views a decline
in effective tax rates, which translates approximately into a decline in tax
expense after controlling for changes in pretax book income, as good news
because of the greater savings from improved tax planning. In contrast, we
view a decline in tax expense as bad news because it implies lower underly-
ing profitability.7 At an empirical level, because the tax change component
is a function of last year’s ETR minus this year’s ETR, it is negatively related
to our measure of tax expense surprise, which is this year’s tax expense mi-
nus last year’s tax expense. Given this opposite relation between the two
tax variables, any positive relation between tax expense surprise and future
returns we document must be unrelated to the positive relation between
changes in ETR and future returns documented in Schmidt [2006].

We investigate potential reasons why decreases in ETR are positively re-
lated to future returns in Schmidt [2006] whereas decreases in tax expense
are negatively related to future returns in our paper. Our analysis (results
available upon request) suggests that the positive relation between future
returns and TCC (as well as its two components) documented in Schmidt
[2006], as well as the implication that increases in ETR are bad news, is sen-
sitive to experimental choices. The choice of sample period and whether to
use annual or quarterly data are particularly important. The positive rela-
tion that is observed for annual data from Schmidt’s sample period switches
to a negative relation when we expand the sample period and consider
quarterly data.

2.2 RESEARCH HYPOTHESES

Returning to the two hypotheses that underlie this paper, we believe that
(1) increases in tax expense should be viewed as good news and (2) in-
vestors underreact initially to that news but any underreaction is corrected
subsequently by the arrival of news about upcoming quarters’ results. While
we recognize that there are competing arguments for why increases in tax
expense could be good or bad news, we rely on the results in Thomas and
Zhang [2010] to hypothesize that the general effect is a positive relation
between tax expense surprises and value changes. Our second hypothesis,
regarding investor underreaction and subsequent correction, is based on

7 The premise underlying both Lev and Nissim [2004] and Weber [2009] is similar to that
in our paper, since a lower level of tax income, holding constant the level of book income, is
viewed as bad news.
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the general finding in the stock price anomaly literature that investors tend
to underreact to the future implications of current financial variables, such
as earnings changes and accruals, and complete the response when news
about those implications is revealed.8

If investors have difficulty projecting the implications of earnings and
accruals, it is likely that investors have more difficulty projecting the im-
plications of tax variables. Tax disclosures in financial reports are complex
and opaque. Complexity arises because the underlying tax returns are com-
plex as well as because additional complexity is introduced by the rules that
translate tax returns to financial reporting. Opacity arises for a variety of
reasons, including the strategic interests of management to obfuscate the
position taken on different tax issues. Weber [2009] provides evidence that
this complexity and opacity results in financial analysts not incorporating
fully the implications of tax disclosures. And the lack of unanimity among
academic researchers about the value implications of tax expense surprises
provides further justification for our hypothesis that investors underreact
to tax disclosures.

The following are three predictions that arise from our joint hypothesis.
(All three predictions are conditional on controls for earnings surprises).

P1) Tax expense surprises are positively related to future stock returns.
P2) Tax expense surprises are positively related to future earnings sur-

prises.
P3) Tax expense surprises are positively related to future tax expense sur-

prises.

While P1 follows directly from the two hypotheses, P2 and P3 represent
our efforts to describe specific channels by which the future implications
of this quarter’s tax expense surprise for underlying profitability is revealed
to investors. The rationale underlying P2 is that tax expense surprise in-
corporates information about underlying profitability that is not included
in earnings surprises. That information about underlying profitability is re-
vealed in future earnings. The rationale underlying P3 is that tax expense
changes are positively autocorrelated, and that future tax expense changes
reflect underlying future profitability not reflected in future earnings sur-
prises.

Rather than use annual data, we use higher frequency, quarterly data
because we believe that each quarter’s tax expense holds the potential to
provide unique information, some of which is lost when aggregated across
quarters in the same fiscal year. And to the extent any underreaction to
that information is likely to be quickly corrected, we increase the odds

8 Although we interpret any positive observed relation between tax expense surprise and
future returns as being due to tax expense surprise being good news and investors underre-
acting to that good news, a positive relation is also consistent with tax expense surprise being
bad news and investors overreacting to that bad news.
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of detecting that correction by focusing on returns over the next quar-
ter, especially at next quarter’s earnings announcement. Because the well-
established pricing anomaly due to earnings momentum is also based on
quarterly data and because tax expense changes are likely to be highly cor-
related with earnings changes used in earnings momentum studies, we con-
trol for earnings changes in the returns regressions.

3. Sample Data and Descriptive Statistics

We obtain data for our primary sample from two sources: (1) quarterly
Compustat files, for earnings, tax variables, and other financial variables,
and (2) CRSP monthly (and daily) return files for stock returns. Our sam-
ple period is from 1977:I to 2006:IV (the Roman numerals after years refer
to fiscal quarters I through IV). Total assets are widely available on Com-
pustat only after 1975, and since we use total assets from four quarters ago
as the deflator for most financial variables, our sample period begins with
1977:I.

Our primary explanatory variable is tax expense surprise (�T), and is
measured as tax expense per share in quarter q minus tax expense per
share in quarter q-4, scaled by assets per share in quarter q-4. (See table 1
for details of how different variables are computed.) Our primary control
variable is earnings surprise (�E), which is measured as earnings per share
in quarter q minus earnings per share in q-4, scaled by assets per share in
quarter q-4. To improve comparability across quarters, both earnings per
share and tax expense per share are adjusted for stock splits and dividends
before computing seasonal differences.9

Our main dependent variable is the return over a future three-month
holding period (RETq+1), beginning from the fourth month after the end
of quarter q. We seek to be conservative by waiting three months after the
quarter end, to ensure that tax expense is released to the market before
the holding period begins. Tax expense is often released at the earnings
announcement date noted in Compustat, which is typically a few weeks af-
ter the quarter end. For those quarters where tax expense is not released
at the earnings announcement date, we can be certain that it is released by
the 10-Q or 10-K filing date, which is 45 and 90 days after the quarter-end,
respectively.10 We recognize that not all 10-Q and 10-K reports are filed by
the required dates and there remains a small probability that tax expense
was disclosed after the beginning of our holding period for future returns,
RETq+1. We report in section 5.2 our efforts to investigate whether this ef-
fect biases upward our estimates of the anomaly.

9 Results are similar if we construct �T and �E using firm-level data; for example, �T =
(TAXq − TAXq−4)/ASSETSq−4. We believe our approach using share-level data is meaningful
if share issues and repurchases alter the scale of the firm (as in stock-based acquisitions, for
example). Another reason to use share-level data is because market participants and the fi-
nancial press tend to focus on per share, rather than firm-level, data.

10 Toward the end of our sample period, the SEC ruled to shorten the statutory due dates
to 60 and 35 days for 10-K and 10-Q filings, respectively (SEC Release 33–8128, 2002).
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Table 1 provides descriptive statistics for RETq+1, �T , and �E , the three
main variables of interest, as well as a host of control variables that capture
other known pricing anomalies. Three of those control variables that have
been described in the literature as potential risk proxies are: market value
of equity (MV ), book to market ratio (BM), and buy and hold returns over
the six-month period leading up to two months after the fiscal quarter-
end (RET 6).11 Prior research has shown that future returns are negatively
related to MV (size effect), positively related to BM (book to market effect),
and positively related to RET 6 (price momentum effect).

Turning to controls for other anomalies, we consider changes in effective
tax rates (TCC), the ratio of tax income to earnings (TI/E), cash flow from
operations (CFO/P), and sales surprises (�S).12 We measure changes in ef-
fective tax rates using a quarterly analog of the annual measure in Schmidt
[2006]. We define TCC as (ETRq−4−ETRq) ∗ PTEPSq/TAPSq−4, where ETR
is the quarterly effective tax rate, computed as tax expense divided by pre-
tax income, PTEPS is pretax income per share, and TAPS is total assets per
share. TCC is missing if pretax income is nonpositive in either quarter q or
q-4. Note that TCC has the opposite sign of changes in the effective tax rate,
since it is defined as the prior effective tax rate less the current rate, not the
current rate less the prior rate. TCC converts this difference in effective tax
rates into a dollar impact by multiplying it by pretax income in the current
quarter, and then scales that amount by total assets to allow comparisons
across firm-quarters.

To control for the ratio of tax income to earnings, we use the annual
measure of TI/E proposed by Lev and Nissim [2004]. Tax income is mea-
sured as current tax expense times (1 − τ)/τ , where τ is the top statutory
tax rate in that year. We are unable to construct a quarterly version of this
variable, because most firms do not provide the data necessary to identify
current tax expense for interim quarters and wait until the fourth quarter
to report annual amounts.

CFO/P is quarterly cash flow from operations, scaled by price at the end
of the prior quarter. A cash flow control is included because tax expense
surprise may be correlated with operating cash flows, and our anomaly may
inadvertently capture the cash flow anomaly (e.g., Lakonishok, Shleifer,

11 By inserting a month between the end of the period used to compute RET 6 and the
beginning of the period used to compute RETq+1, we seek to mitigate potential confounding
due to the short-term reversals noted in Jegadeesh [1990] and Lehmann [1990].

12 We also considered forecast error, the difference between earnings per share for quar-
ter q and analysts’ forecasts of those earnings (median obtained from IBES), scaled by price,
as an alternative proxy for earnings surprise (e.g., Doyle, Lundholm, and Soliman [2006]).
Given that analyst data on IBES does not cover all sample firms and is not available for the
earlier part of our sample period, we were able to obtain forecast errors for less than half of
our sample (about 270 thousand firm-quarters). Untabulated results based on substituting an-
alyst forecast errors for seasonal differences reveal that our conclusions regarding tax expense
surprise remain unchanged.
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and Vishny [1994]).13 We also considered deflating cash flows by lagged to-
tal assets rather than price, and find that the results are similar. Since cash
flow from operations was widely disclosed only since 1989, this variable is
generally missing for the first 12 years of our sample period.

Our final control variable, sales surprise, is motivated by the results in
Jegadeesh and Livnat [2006], which suggest that sales surprise exhibits an
incremental ability to predict future returns, beyond that associated with
earnings surprise. The intuition is that earnings increases (decreases) cre-
ated by sales increases (decreases) are more persistent over the future on
average than those created by cost decreases (increases). More generally,
sales surprises represent one of three major components of pretax income
surprises; the other two being surprises in manufacturing costs (�COGS)
and nonmanufacturing costs (�SGA). Since tax expense surprise and pre-
tax income surprise are perfectly negatively correlated, in the presence of
controls for earnings surprise, tax expense surprise could simply be re-
flecting the ability of sales surprise to predict future returns. As with tax
expense and earnings, we assume that sales follows a seasonal random
walk process, and use seasonally differenced quarterly sales to proxy for
surprises.14

Panel A of table 1 provides descriptive statistics for our three primary
variables and various control variables. To mitigate the effect of outliers, we
Winsorize all variables, except RETq+1, at 1% and 99% of each quarter’s
distribution. As reported in the first column of panel A, the sample size
is above 600,000 for future returns (RETq+1), tax expense surprise (�T),
and earnings surprise (�E). Sample sizes decline slightly for the three
risk proxies: market capitalization (MV ), book-to-market ratio (BM), and
prior returns (RET 6). They decline substantially for the two tax variables—
changes in effective tax rates (TCC) and ratio of tax income to earnings
(TI/E)—because these two variables are undefined for negative values of
pretax income and earnings, respectively.15 Sample sizes are also reduced
substantially for CFO/P , since cash flow from operations was not reported
by most firms prior to 1989. Sales surprises are, however, widely available,
indicated by sample sizes similar to those for our primary variables.

13 The cash flow anomaly is related to the accruals anomaly (e.g., Sloan [1996], Collins
and Hribar [2000]), since earnings equal cash flows plus accruals. That is, future good news
appears to be positively (negatively) related to current period cash flows (accruals). We do
not include additional controls for the accrual anomaly, since the incremental effect of the
accruals anomaly is small, especially at the quarterly level.

14 We also considered controls for the proportion of pretax income earned from foreign
sources, based on the results in Guenther and Jones [2006], as well as the level of effective tax
rates (ETR). We find that both variables exhibit a U-shaped relation with tax expense surprise.
More important, our results are not altered significantly by the inclusion of these two controls.

15 The reduction in sample size because of the requirement that earnings and pretax in-
come be positive is substantial and becomes more severe over time. For example, firm-quarters
dropped for the TI/E variable because of negative earnings account for 28.69% of the sample
for the overall 1977–2006 period, and the percentage is increasing over time (6.80%, 26.14%,
30.49%, and 32.51% for the 1970s, 1980s, 1990s, and 2000s, respectively).
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Panel B presents pair-wise correlations across our three primary variables
and the three risk proxies. Surprises in tax expense and earnings are pos-
itively correlated; the Pearson (Spearman) correlation is 0.242 (0.516).
Earnings surprises are positively related to future three-month stock re-
turns, consistent with the evidence documented in the earnings momen-
tum literature. Tax expense surprise is significantly related to MV , BM , and
RET 6, indicating the importance of including these control variables in
our analysis.

Tax expense surprise is also positively related to future stock returns.
While the Pearson correlations suggest that earnings surprise is correlated
more highly with future returns than is tax expense surprise (0.025 vs.
0.032), the Spearman correlations suggest that tax expense surprise ex-
hibits a slightly higher correlation (0.047 vs. 0.045). Given the strong corre-
lation between surprises in earnings and tax expense, however, it is unclear
from these pair-wise correlations whether the positive correlation between
tax expense surprises and future stock returns is incremental to the well-
known positive correlation between earnings surprises and future returns.

To investigate the effect of potential nonlinearity on the correlations be-
tween tax expense surprise and the different control variables, we sort our
sample each quarter into deciles of tax expense surprise as well as into
deciles for all other variables (except future returns) and compute mean
values of decile ranks for those other variables for each tax expense sur-
prise decile. Those results are reported in panel C. Results in column 1
indicate that the positive correlation between tax expense surprises and fu-
ture returns is fairly monotonic across the tax expense surprise deciles, and
that correlation can be represented as a 3.90% hedge return over three
months, from investing long (short) in the highest (lowest) tax expense
surprise decile (=6.24% −2.34%).

We also considered future returns over subsequent three-month holding
periods (e.g., RETq+2, which contains abnormal returns for the seventh,
eighth, and ninth months after the quarter-end). Untabulated results show
that the relation between tax expense surprise and returns over the second
window (RETq+2) is positive but only half as strong as that observed between
tax expense surprise and the first three-month holding period (RETq+1).
Abnormal returns for the third and fourth three-month holding periods
decline to zero thereafter. Given this declining pattern, we focus only on
the first holding period when computing future returns.

Results in column 2 suggest that the overall positive relation between tax
expense and earnings surprises reported in panel B is monotonic across
the tax expense surprise deciles. The relations between tax expense sur-
prise and MV and BM , reported in columns 3 and 4, suggest a nonlinear
relation at the decile level that is masked by the overall positive and nega-
tive correlations reported in panel B. Column 5 reveals a strong monotonic
positive relation between tax expense surprise and RET 6.

Before considering the relation between tax expense surprise and the
remaining controls for previously documented anomalies, we report in
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columns 6 and 7 of panel C the relation between tax expense surprise and
next quarter’s surprises for tax expense and earnings. The results in col-
umn 6 reveal that tax expense surprise is positively autocorrelated, and this
relation is monotonic. The results in column 7 suggest that tax expense sur-
prises are strongly positively related to earnings surprises in the next quar-
ter. These two positive relations are consistent with the second and third
predictions for delayed investor response: perhaps stock prices do not fully
incorporate this predictable relation between current tax expense surprises
and future earnings and tax expense surprises. Results reported in section
4.2 provide more evidence regarding this explanation.

The results reported in column 8 show that TCC is monotonically neg-
atively related to changes in tax expense. This relation is expected since
TCC is based on the negative of seasonally differenced effective tax rates,
whereas tax expense surprise (�T) is based on seasonally differenced tax
expense. Observing a strong negative relation between TCC and �T sug-
gests that the positive relation between future returns and �T we docu-
ment is not a manifestation of the positive relation between TCC and future
returns predicted in Schmidt [2006].

The results for TI/E reported in column 9 suggest an inverted U-shaped
relation with tax expense surprise, and the results in column 10 indicate
a shallow U-shaped relation between CFO/P and tax expense surprise. Fi-
nally, the results in column 11 indicate that tax expense surprise is strongly
positively related to sales surprise. The results in columns 9 through 11
suggest that the tax expense anomaly is unlikely to be reflecting the abnor-
mal returns associated with TI/E and CFO/P , but it could be related to the
anomaly associated with sales surprises.16

4. Results

4.1 MAIN RESULTS

We use both regression and decile portfolio analyses, and use the follow-
ing procedures to identify the incremental information contained in tax ex-
pense surprise (�T) over that in earnings surprise (�E). For regressions,
we simply include �E as an additional explanatory variable. For decile port-
folio analyses, we use residual �T , which is the residual from regression (1)
below. Each quarter, we estimate the regression across all firms and calcu-
late residual �T for each firm. We then create decile portfolios based on
residual �T each quarter, similar to the decile portfolios created for �T

16 We also investigated the presence of industry concentration in tax expense surprise
deciles. We find that certain 2-digit SIC codes (such as codes 73, 36, and 35) are overrep-
resented in extreme deciles. However, since that overrepresentation is reasonably symmetric
across top and bottom tax expense surprise deciles, we do not expect industry membership to
bias our results.
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T A B L E 2
Future Returns for Different Surprise Deciles Based on Tax Expense and Earnings

Ten Portfolios Ten Portfolios Ten Portfolios
Sorted by �T Sorted by �E Sorted by Residual �T

1 2 3
D1 2.34% 1.32% 2.90%
D2 2.95% 2.28% 3.26%
D3 3.54% 3.14% 3.92%
D4 3.40% 3.68% 4.20%
D5 4.10% 4.45% 4.05%
D6 4.53% 4.77% 4.17%
D7 4.85% 4.88% 4.44%
D8 5.20% 5.48% 4.60%
D9 5.70% 6.13% 4.99%
D10 6.24% 5.94% 5.45%
D10 – D1 3.90% 4.62% 2.56%

(11.26) (13.70) (7.83)
The table reports mean future three-month stock returns, beginning the fourth month after fiscal

quarter-end (RETq+1), across 10 deciles based on tax expense surprise (�T), earnings surprise (�E), and
residual tax expense surprise after controlling for earnings surprise (residual �T). �T and �E are season-
ally differenced per-share quarterly tax expense and earnings, respectively, scaled by per-share total assets
from four quarters ago. See table 1 for detailed variable definitions. Residual tax expense surprise is calcu-
lated as the residual from regressing �T on �E in each quarter (see equation (1)). For the third column,
we estimate these regressions across all firms when calculating residual �T . Each calendar quarter, we sort
firms into 10 deciles based on �T , �E , or residual �T , and portfolio returns are average stock returns
of firms in each decile. The sample period includes 120 quarters from 1977:I to 2006:IV. The portfolio re-
turns are the average of quarterly mean returns over 120 quarters; t-statistics in parentheses are Fama and
MacBeth t-statistics.

and �E in panel C of table 1

�T = β0 + β1�E + ε. (1)

Table 2 contains the time-series means of future stock returns across 10
deciles for �T , �E and residual �T . The Fama and MacBeth t-statistics for
the hedge portfolio results reported in the bottom row (D10 − D1) are
based on the time-series distribution of the mean hedge portfolio returns
across the 120 quarters in our sample. The results in the first column are
the same as those reported in column 1 of table 1, panel C, with an av-
erage hedge portfolio return of 3.90% (t = 11.26). A similar sort based
on �E generates an average return of 4.62% (t = 13.70) for the D10 − D1
hedge portfolio in column 2.17 The third column in table 2, which provides
the main results in this table, reveals that returns for deciles of residual �T
increase from 2.90% for D1 to 5.45% for D10. The hedge portfolio return

17 While the significant positive correlation between earnings surprise and future returns
observed in table 2 is consistent with that documented in the earnings momentum literature,
it should be noted that the three-month holding period considered here (which begins three
months after the quarter end) is not designed to maximize future returns generated by that
strategy. Specifically, the future returns from the earnings momentum strategy are greater if
the holding period begins immediately after the quarter’s earnings announcement and ends
immediately after the next quarter’s earnings announcement.
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differential between high and low residual �T deciles of 2.56% is lower than
that based on �T but is statistically significant (t-statistic of 7.83) and eco-
nomically significant (equivalent to an annualized return of about 10%).18

Roughly speaking, of the total information in �T about future re-
turns, only a third is common to �E (which is computed as [3.90%
−2.56%]/3.90%). Therefore, although surprises in tax expense and earn-
ings are positively related to each other, much of the information contained
in tax expense surprises regarding future stock returns is separate from that
contained in earnings surprises.

One way to estimate whether earnings and tax expense surprise con-
tain incremental information about future returns is to check if the profits
earned by a strategy that uses both signals exceeds the profits earned by
either strategy alone. To investigate this approach, we sort our sample into
quintiles of earnings and tax expense surprise and find that the mean re-
turn earned by the portfolio in the top quintile of earnings and tax expense
surprise is 6.60% versus 1.59% for the bottom quintile of earnings and tax
expense surprise. The resulting hedge return of 5.01% is greater than the
corresponding hedge returns based on extreme quintiles of tax expense
alone and extreme quintiles of earnings surprise alone (inferred by com-
bining the top two and bottom two rows in columns 1 and 2 in table 2,
respectively).

To confirm that our results in table 2 are robust to controls for potential
risk factors, we estimate the following four-factor model for monthly returns
on each earnings surprise decile

Rit − R f t = a + biM (RMt − R f t ) + si SMBt + hi H MLt + mi MOMt + εi t ,

(2)

where RMt − R f t , SMB, and HML are as defined in Fama and French
[1996], and MOM is the momentum factor defined in Carhart [1997].
The four-factor data are from Kenneth French’s website. The intercept (a)
provides an estimate of the monthly abnormal returns earned by each �T
decile and residual �T decile, after controlling for these four factors.

Table 3 presents parameter estimates for the four-factor model for �T
deciles and residual �T deciles in panels A and B, respectively. In panel
A, the intercept increases fairly monotonically from −0.346% for D1 to

18 Even though, we wait for three months after the quarter-end to form portfolios, there is a
potential concern that earnings and tax expense are not available for all firms, which suggests
that the residual �T computation as well as the decile partitions are based on information that
is not yet available as of the portfolio formation date. To investigate potential bias, we repeat
our analysis in table 2 using cross-sectional distributions for the prior quarter. Specifically, we
first estimate equation (1) on data from the prior quarter to estimate β0 and β1. Then, we
calculate residual �T as �T – (β0 + β1 ∗ �E). Similarly, rather than sort firms into deciles
based on current quarter’s distributions of �T and residual �T , we use the prior quarter’s
decile cutoffs to assign this quarter’s values of �T and residual �T into deciles. Untabulated
results indicate no bias.
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T A B L E 3
Tax Expense Surprise and Future Stock Returns, with Risk Controls Based on a Four-Factor Model

Panel A: Ten deciles based on tax expense surprise
Intercept RMt − R f t SMB HML MOM Adj. R2

D1 −0.346 1.015 0.965 0.156 −0.327 0.885
(−2.90) (34.36) (25.37) (3.45) (−12.17)

D2 −0.204 0.991 0.803 0.342 −0.243 0.923
(−2.45) (47.90) (30.14) (10.84) (−12.93)

D3 0.006 0.960 0.727 0.354 −0.214 0.922
(0.08) (48.85) (28.74) (11.82) (−12.00)

D4 −0.091 0.918 0.705 0.388 −0.190 0.846
(−0.83) (33.57) (20.03) (9.30) (−7.66)

D5 0.426 0.867 1.132 −0.045 −0.265 0.716
(2.00) (16.46) (16.69) (−0.56) (−5.53)

D6 0.254 0.973 0.548 0.395 −0.192 0.858
(2.45) (37.87) (16.55) (10.07) (−8.19)

D7 0.345 0.950 0.586 0.334 −0.084 0.916
(4.47) (49.67) (23.81) (11.47) (−4.83)

D8 0.436 1.009 0.630 0.269 −0.085 0.930
(5.72) (53.52) (25.99) (9.36) (−4.94)

D9 0.489 1.065 0.754 0.237 −0.068 0.927
(5.69) (50.01) (27.54) (7.31) (−3.49)

D10 0.723 1.106 0.930 0.045 −0.116 0.900
(6.15) (37.97) (24.82) (1.02) (−4.40)

D10 − D1 1.069 0.090 −0.035 −0.110 0.211 0.267
(10.39) (3.54) (−1.07) (−2.84) (9.10)

(Continued)

0.723% for D10. After controlling for the market return, size, book-to-
market, and momentum factors, the D10 − D1 hedge portfolio based on
�T deciles yields a monthly return of 1.069% (t = 10.39). The results in
panel B for residual �T deciles remain quite strong: a hedge portfolio re-
turn of 0.739% (t = 7.05), which is equivalent to an annualized return of
over 9%.19

Table 4 provides results of regression analyses designed to detect the in-
cremental effect of tax expense surprise on future returns, after control-
ling for earnings surprise as well as other variables that capture pricing
anomalies described in the prior literature, including the two anomalies re-
lated to tax variables (TCC and TI/E). Unlike the prior tables where decile

19 Since using residual tax expense surprise to form portfolios in table 3 effectively controls
for earnings surprise, there is no need to provide additional controls for earnings momentum.
However, we conducted an additional analysis (results not tabulated) based on replacing the
price momentum factor (MOM) with an earnings momentum factor (PMN ), obtained from
Shivakumar Lakshmanan of London Business School. Our results show a decline in hedge
returns for the tax expense surprise strategy from 1.069 in table 3, panel A, to 0.758 (t =
6.95). The hedge return is 0.767 (t = 7.16) if both MOM and PMN are included. For the
residual tax expense strategy, the hedge return is 0.431(t = 4.02) if both MOM and PMN
are included. Note that PMN is the return difference between the top and bottom earnings
momentum deciles, while MOM is the return difference between the top three and bottom
three price momentum deciles.
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T A B L E 3 —Continued

Panel B: Ten deciles based on residual tax expense surprise
Intercept RMt − R f t SMB HML MOM Adj. R2

D1 −0.183 1.003 1.069 0.082 −0.308 0.858
(−0.94) (28.74) (23.80) (1.55) (−9.70)

D2 −0.072 0.984 0.935 0.186 −0.257 0.887
(−0.64) (35.30) (26.06) (4.37) (−10.13)

D3 0.173 0.970 0.895 0.180 −0.249 0.889
(1.59) (35.87) (25.71) (4.36) (−10.13)

D4 0.299 0.934 0.772 0.270 −0.237 0.900
(3.22) (40.65) (26.12) (7.72) (−11.34)

D5 0.166 0.906 0.605 0.460 −0.163 0.884
(1.90) (41.91) (21.74) (13.96) (−8.27)

D6 0.199 0.901 0.642 0.315 −0.138 0.889
(2.24) (40.88) (22.64) (9.36) (−6.90)

D7 0.264 0.962 0.708 0.188 −0.143 0.927
(3.34) (49.10) (28.11) (6.29) (−8.00)

D8 0.325 0.991 0.785 0.152 −0.158 0.924
(3.78) (46.53) (28.64) (4.68) (−8.14)

D9 0.384 1.038 0.866 0.124 −0.137 0.914
(3.88) (42.34) (27.45) (3.33) (−6.15)

D10 0.556 1.077 0.995 0.016 −0.181 0.889
(4.40) (34.43) (24.72) (0.33) (−6.37)

D10 − D1 0.739 0.074 −0.073 −0.066 0.126 0.132
(7.05) (3.07) (−2.36) (−1.80) (5.75)

The table reports the coefficient estimates of the four-factor model for monthly returns for each of the
10 tax expense surprise (�T) or 10 residual tax expense surprise (residual �T) deciles. �T and �E are
seasonally differenced per-share quarterly tax expense and earnings, respectively, scaled by per-share total
assets from four quarters ago. See table 1 for detailed variable definitions. Residual �T is calculated as
the residual from regressing tax expense surprise (�T) on earnings surprise (�E) in each quarter (see
equation (1)). The four-factor model estimated is

Rit − R f t = a + biM (RMt − R f t ) + si SMBt + hi H MLt + mi MOMt + εi t ,

where RMt − Rft , SMB, and HML are as defined in Fama and French [1996], and MOM is the momentum
factor as defined in Carhart [1997]. The intercept represents the monthly excess return for each residual
�T decile, after controlling for the effect of all four factors. The four-factor data are from Kenneth French’s
website. �T and residual �T each quarter are matched with stock returns in months t + 4, t + 5, and t + 6,
where month t is the month of the quarter end. Each quarter, we sort firms into 10 deciles based on �T in
panel A and residual �T in panel B, and portfolio returns are average stock returns of firms in each decile.
The sample period includes 360 months from July 1977 to June 2007; White heteroskedasticity-adjusted
t-statistics are in parentheses.

portfolios are used to measure tax expense surprise, in this table, we con-
sider the untransformed values of tax expense surprise. As in table 2, we es-
timate the regressions each quarter, and report mean coefficient estimates
and related Fama and MacBeth t-statistics.

Results of the simple regression in column 1 confirm that the coefficient
on tax expense surprise remains highly significant (t-statistic of 11.08) prior
to incorporating any controls. This conclusion is unchanged when we in-
clude controls for size, book-to-market, and price momentum in column
2. Adding controls for earnings surprises in column 3 decreases the co-
efficient estimate on tax expense surprise, but the statistical significance
remains substantial (t-statistic of 9.06).



810 J. THOMAS AND F. X. ZHANG

T A B L E 4
Regressions of Future Returns on Tax Expense Surprise and Control Variables

1 2 3 4 5 6 7 8 9
Intercept 0.042 0.064 0.063 0.067 0.058 0.062 0.063 0.062 0.063

(4.55) (4.63) (4.59) (6.16) (5.32) (3.28) (4.61) (4.71) (6.03)
�T 0.912 0.902 0.661 0.932 0.714 0.612 0.584 0.634 0.728

(11.08) (12.35) (9.06) (10.00) (9.88) (6.99) (8.27) (8.48) (6.42)
�E 0.216 0.157 0.203 0.147 0.204 0.231 0.254

(6.47) (2.96) (4.69) (6.00) (6.32) (6.09) (3.31)
TCC 0.588 0.409

(4.32) (2.25)
TI/E 0.003 0.003

(3.40) (2.57)
CFO/P 0.078

(4.67)
�S 0.035 0.021

(3.56) (1.91)
�SGA 0.077 0.072

(2.21) (1.58)
Log(MV ) −0.004 −0.003 −0.004 −0.003 −0.004 −0.003 −0.003 −0.004

(−2.13) (−2.03) (−3.11) (−2.39) (−1.72) (−2.07) (−2.03) (−3.19)
Log(BM) 0.011 0.012 0.008 0.008 0.011 0.012 0.013 0.010

(3.59) (3.74) (2.72) (2.68) (2.57) (3.85) (4.40) (3.47)
RET 6 0.019 0.017 0.020 0.023 0.011 0.016 0.017 0.018

(3.08) (2.71) (3.55) (4.09) (1.39) (2.62) (2.73) (3.13)
Adj. R2 0.003 0.032 0.034 0.034 0.035 0.029 0.035 0.032 0.036

This table describes regressions of three-month future stock returns, beginning the fourth month after
fiscal quarter-end (RETq+1), on tax expense surprise (�T) and control variables. �T is measured as tax
expense per share in quarter q minus tax expense per share in quarter q-4, scaled by assets per share in
quarter q-4. Similar definitions apply to earnings surprise (�E); sales surprise (�S); cost of goods sold
surprise (�COGS); and selling, general, and administrative surprise (�SGA). TCC is the quarterly version
of the tax measure in Schmidt (2006), and it equals (ETRq−4 – ETRq ) ∗ PTEPSq /TAPSq−4, where ETR is the
effective tax rate, PTEPS is pretax income per share, and TAPS is total assets per share. TI/E is the ratio of
tax income to earnings, from Lev and Nissim (2004). CFO/P is per share cash flow from operations scaled
by price. MV is the market value of equity at the end of fiscal quarter, BM is the book-to-market ratio, and
RET 6 is the buy-and-hold six-month stock returns leading up to two months after the fiscal quarter end. See
table 1 for detailed variable definitions. The sample period includes 120 quarters from 1977:I to 2006:IV.
The coefficient estimates are the average of quarterly estimates over 120 quarters; t-statistics in parentheses
are Fama and MacBeth t-statistics.

Columns 4 and 5 provide the results of investigating whether the anomaly
associated with tax expense surprise is subsumed by the two tax variables,
TCC and TI/E . While the t-statistics associated with both tax variables con-
firm a significant ability to predict future returns, the key finding is that
tax expense surprise continues to remain statistically significant (both co-
efficient estimates and t-statistics for �T are larger in columns 4 and 5,
relative to column 3). The positive coefficient for TCC is counterintuitive
at first, because of the strong negative relation between TCC and �T ob-
served in column 8 of table 1, panel C. If �T is positively related to future
returns, TCC should be negatively related. Further investigation reveals that
the coefficient switches to a negative value (coefficient = −0.372 with a
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t-statistic of −3.11) when �T is dropped from column 4.20 Apparently, the
positive coefficient on TCC in column 4 is due to other components that
are orthogonal to �T .

The results in column 6 suggest that the coefficient on tax expense sur-
prise is significant despite controls for the level of cash flows from operation
(CFO/P). It is not surprising that the ability of tax expense surprise to pre-
dict future returns is not diluted by the inclusion of controls for TI/E and
CFO/P (columns 5 and 6 of table 4), since there is no monotonic relation
between tax expense surprise and TI/E and CFO/P in columns 9 and 10 of
table 1, panel C.

Finally, we consider surprises in sales (�S) and surprises in selling, gen-
eral, and administrative expense (�SGA) in columns 7 and 8 and include
all controls in column 9. While sales surprises are our primary concern,
given the results of Jegadeesh and Livnat [2006], we also provide results
for one expense category.21 The results in column 7 confirm the sales sur-
prise anomaly, indicated by a significant coefficient on �S (t-statistic of
3.56). We find, however, only a marginal reduction in the significance of the
coefficient on tax expense surprise (t-statistic of 8.27), relative to column
3. Controlling for �SGA has little impact on the coefficient on tax expense
surprise. Most important, the coefficient on tax expense surprises remains
highly positive and significant even when all controls are jointly included
in column 9.

In sum, the results are consistent across the decile portfolio approach
(table 2), the four-factor model approach (table 3), and the regression ap-
proach (table 4); they all support our first prediction that tax expense sur-
prises are positively related to future stock returns, even after controlling
for contemporaneous earnings surprises and other factors that are known
to predict future stock returns and are potentially related to tax expense
surprise.

4.2 WHY ARE TAX EXPENSE SURPRISES RELATED TO FUTURE STOCK
RETURNS?

We investigate next our second and third predictions regarding the two
potential channels by which investors correct their prior underreaction to
information in tax expense surprises. Under the first channel, higher tax

20 While a negative coefficient on TCC is inconsistent with the prediction in Schmidt
[2006], there are substantial differences between the two sets of samples and analyses that
limit comparisons between the two sets of results. See section 2 for a summary of our efforts
to reconcile difference between the two studies.

21 We do not consider both expense categories in column 9 because of the severe multi-
collinearity caused by regressors that are linearly dependent (�S − �COGS − �SGA ≈ �T +
�E). We do not include CFO/P in column 9 because of missing data before 1989. We confirm
that �T remains highly significant (t-statistic = 4.81) if we include CFO/P in column 9 and
estimate it over the 74 quarters with available data. Finally, we repeat the analyses in columns
1, 2, 3, and 9 of table 4 to confirm that the results remain essentially unchanged when we
replace tax expense surprise computed using per share data with firm-level data.



812 J. THOMAS AND F. X. ZHANG

T A B L E 5
The Implications of Tax Expense Surprise for Future Earnings and Future Earnings

Announcement Returns

Dependent Variable

�Eq+1 ARET q+1 �T q+1 RET q+1 ARET q+1
1 2 3 4 5

Intercept 0.004 0.007 0.000 0.062 0.007
(6.40) (7.54) (3.71) (4.65) (7.54)

�T q 0.163 0.141 0.286 0.513 0.072
(16.82) (7.20) (37.94) (7.28) (4.15)

�Eq 0.276 0.010 0.006 −0.040 −0.097
(37.20) (1.14) (4.96) (−1.34) (−7.35)

�Eq+1 0.983 0.407
(11.50) (12.90)

Log(MV )q −0.001 −0.001 −0.000 −0.003 −0.001
(−10.41) (−5.94) (−4.04) (−1.77) (−5.00)

Log(BM)q −0.003 0.003 −0.001 0.014 0.004
(−15.50) (8.83) (−11.41) (4.89) (12.33)

RET 6q 0.012 0.007 0.004 0.005 0.002
(23.18) (8.71) (27.07) (0.77) (2.82)

Adj. R2 0.134 0.006 0.125 0.047 0.028
This table contains regressions explaining next quarter’s earnings surprises (�Eq+1), earnings an-

nouncement returns (ARETq+1), tax expense surprise (�Tq+1), and future three-month stock returns be-
ginning the fourth month after fiscal quarter-end (RETq+1). Earnings surprises and tax expense surprises
are seasonally differenced earnings and tax expense per share, respectively, scaled by total assets per share
in quarter q-4. ARETq+1 is measured as raw returns minus value-weighted market returns over the three-day
[−1, 1] period, where day 0 is quarter q+1’s earnings announcement date. MV is the market value of eq-
uity at the end of fiscal quarter, BM is the book-to-market ratio, and RET 6 is the buy-and-hold six-month
stock returns leading up to two months after the fiscal quarter end. See table 1 for detailed definitions. The
sample period includes 120 quarters from 1977:I to 2006:IV. The coefficient estimates are the average of
quarterly estimates over 120 quarters; t-statistics in parentheses are Fama and MacBeth t-statistics.

expense surprise this quarter implies higher earnings surprise next quar-
ter. Under the second channel, higher tax expense surprise this quarter
implies higher tax expense surprise next quarter. For both channels, the
ability of this quarter’s tax expense to predict next quarter’s earnings and
tax expense surprise is incremental to the ability of this quarter’s earnings
surprise to predict those two future surprises.

These predictions are based on our hypothesis that complexity and opac-
ity of tax expense disclosures limit the ability of investors to see the pre-
dictable relations between current period tax expense surprises and next
quarter’s earnings surprise and tax expense surprise. Stock prices respond
in a delayed manner, however, to that information as the market becomes
aware of earnings and tax expenses for future quarters. While some of that
news is released before the earnings announcement (via channels such as
management guidance and analyst forecasts), a substantial amount of the
news is released at the earnings announcement.

Table 5 contains the results of regression analyses designed to investigate
information released via these two channels. Columns 1 and 2 describe
regressions of earnings surprises for the next quarter and announcement
returns (ARETq+1) during the three-day period when those earnings are
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disclosed, respectively. The explanatory variables are this quarter’s tax and
earnings surprise and three factors that potentially proxy for risk: size, book
to market, and price momentum.

Our results are consistent with the first information channel we propose.
The coefficient on tax expense surprise (�T) is positive and significant in
the first column, which suggests that tax expense surprise today exhibits an
incremental ability to predict next quarter’s earnings surprise. Comparing
the coefficient on tax expense surprise (�T) in the second column of table
5 (0.141) with the corresponding coefficient in table 4, column 3 (0.661)
suggests that 21% of the abnormal return earned over the next quarter
(RETq+1) is earned over three days, which represents only 5% of the 62
trading days in the three-month holding period considered in table 4.

The results in column 3 of table 5 lay the groundwork for the second
channel by showing that tax expense surprise exhibits an incremental abil-
ity to predict next quarter’s tax expense surprise, after controlling for earn-
ings surprise this quarter as well as the three risk proxies. Columns 4 and
5 describe returns over the next quarter (RETq+1) and returns during the
three-day period when next quarter’s earnings are announced (ARETq+1),
respectively. We include next quarter’s earnings surprise (�Eq+1) as an ad-
ditional regressor to control for the first channel. Note the higher hur-
dle we impose on the second channel: the ability of this quarter’s tax ex-
pense to predict next quarter’s tax expense must not only be incremen-
tal to the ability of this quarter’s earnings surprise to predict next quar-
ter’s tax expense but that predictable portion of next quarter’s tax expense
must also contain value-relevant information not included in next quarter’s
earnings.

The results reported in column 4 of table 5 confirm that tax expense
surprises explain delayed stock price movements over the next quarter,
even after we control for earnings surprises for both this quarter and next
quarter.22 Also, a disproportionate share of that delayed response occurs
at the next quarter’s earnings announcement; the ratio of the coefficients
in columns 5 and 4 is about 14% (0.072/0.513), whereas the three-day an-
nouncement period represents only 5% of the three-month holding pe-
riod.

In addition to supporting our explanation for why investors react with a
delay to tax expense surprise, observing that abnormal returns are concen-
trated around narrow three-day windows reduces the likelihood that the
anomaly is due to mismeasured risk. To explain the observed abnormal re-
turns as being due to changes in expected returns, not only would there
need to be substantial but temporary changes in risk over brief three-day

22 Note that the sign of the coefficient on current book income (�Eq) switches from pos-
itive to negative when future earnings surprise is included in columns 4 and 5 of table 5. As
described in Ball and Bartov [1996], this switch in sign (relative to the case when future earn-
ings surprise is excluded) is expected because earnings surprises are positively autocorrelated
at the first lag.
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windows; risk would also need to increase for firms with positive tax expense
surprises but decrease for firms with negative tax expense surprises.

In sum, the results in table 5 are consistent with our explanation for why
investors do not immediately appreciate the full implications of current pe-
riod tax expense surprise. We find support for two potential channels by
which information contained in current period tax expense surprise is re-
flected with a delay in subsequent stock returns. The first channel is that
tax expense surprise predicts next quarter’s earnings surprise, which is pos-
itively related to next quarters’ returns. As a result, that information is re-
flected in stock prices when future earnings are revealed to the market.
The second channel is that tax expense surprise predicts next quarter’s tax
expense surprise, which is incrementally positively related to next quarter’s
returns, beyond information reflected in next quarter’s earnings surprise.
Evidence consistent with the second channel reinforces our hypothesis that
tax expense surprise is a proxy for fundamental profitability, and it contains
information about fundamental profitability incremental to that contained
in reported earnings.

5. Robustness Checks

5.1 FREQUENCY OF HEDGE STRATEGY LOSSES OBSERVED OVER TIME

One standard approach to investigate whether a risk-based explanation
exists for an anomaly is to repeat the analysis over different subperiods and
check for the frequency of losses. That is, separate from confirming that the
mean of these subperiod hedge portfolio returns is significantly different
from zero, observing very few loss subperiods reduces the likelihood that
the abnormal returns are in fact a compensation for some risk associated
with the investment strategy. A risky strategy, by definition, should be asso-
ciated with losses that are sufficient to compensate for the mean positive
abnormal returns observed.

We calculate the mean hedge portfolio returns (decile 10 less decile 1)
for the fiscal quarters ending in each calendar quarter between 1977:I and
2006:IV for three measures of surprise: (1) seasonally differenced tax ex-
pense (�T), (2) seasonally differenced earnings (�E), and (3) the resid-
uals from quarterly regressions of seasonally differenced tax expense on
seasonally differenced earnings (residual �T). The results (not tabulated
here) reveal that of the 120 quarters covered in our sample period, losses
are observed in 16, 14, and 23 quarters for �T , �E , and residual �T , respec-
tively.23 These findings suggest that our evidence is consistent with market
mispricing, and is unlikely to reflect an appropriate reward for a risky in-
vestment strategy (caused by the long positions being more risky than the
short positions in this strategy).

23 While the losses are generally small in magnitude, two large losses are observed during
the fourth quarter of 2000 and the third quarter of 2001 for all three variables.
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5.2 THE EFFECT OF 10-Q/K LATE FILINGS

In the analyses so far, we measure future stock returns starting from the
fourth month after a firm’s fiscal quarter-end by assuming that tax expense
is disclosed by that time. A potential concern is that some firms (1) may
not disclose tax expense at their earnings announcement date and (2) may
file their 10-Q and 10-K reports later than the beginning of our holding pe-
riod. As a result, the information required to implement a trading strategy
may not be available at the beginning of the holding period for some firm-
quarters in our sample. To address this concern, we obtain filing dates for
10-Qs and 10-Ks filed electronically on EDGAR (the data are available be-
ginning in 1996) and focus on those observations with filings made within
the three-month window between the quarter end and the beginning of the
holding period for future returns (RETq+1). We refer to this set of observa-
tions as “subsample A” and are reasonably certain that the data necessary
to compute tax expense is filed prior to our portfolio formation date. We
are able to identify 226,704 firm-quarter observations for this sample, com-
pared to 273,776 observations for the full sample from 1996 to 2006.24 We
group observations not in subsample A into “nonsubsample A,” which in-
cludes both late filings and on-time filings (for which we could not obtain
filing dates).

We report in table 6 the results for the full sample, subsample A, and non-
subsample A, over the 1996–2006 time period. When using the return mea-
sure in the main analysis (RETq+1, which starts from the fourth month after
a firm’s fiscal quarter end), we find that the effect of tax expense surprises is
significant for the full sample in the 1996–2006 period, but the magnitude
is smaller than that for the overall 1977–2005 period (the D10 − D1 hedge
return is 2.10% for the 1996–2006 subperiod, relative to 3.90% reported in
table 2 for the overall period). Apparently the strategy has been less prof-
itable over more recent years. More relevant to our robustness check, we
find that the D10 − D1 hedge returns for our subsample A are higher than
those for the “nonsubsample A” (2.37% versus 0.94%), and the subsample
A results are still statistically significant.25

Since the RETq+1 holding period return begins well after tax expense is
released to the stock market for subsample A, the hedge returns reported in
the third column of table 6 understate the ability of tax expense surprises to
predict future returns. The average (median) number of days between the
fiscal quarter-end and 10-Q/K filing dates is 51 (45) for subsample A. We
reexamine the ability of tax expense surprises to predict future returns for

24 Of the 236,111 observations for which we could obtain filing dates, 9,407 had filings that
were made later than three months after the quarter end.

25 We report in the bottom four rows of table 6 the results of a similar analysis based on
splitting the overall sample and two subsamples into three groups based on tax expense sur-
prise (as opposed to deciles). Those results confirm the results based on deciles reported in
the top half of this table.
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this subsample by measuring the three-month return starting from three
days after the 10-Q/K filing date (FRETq+1).

Columns 4 and 5 in table 6 report portfolio results using FRETq+1 for
subsample A based on tax expense surprise (�T) and residual tax expense
surprise (residual �T), respectively. The D10 − D1 hedge return for ex-
treme tax expense surprise deciles is 3.29% (t = 6.41), which is higher than
the three hedge returns based on RETq+1 reported in columns 1, 2, and 3.
The hedge return of 2.25% reported in column 5 for residual �T confirms
that the ability of tax expense to predict future returns remains even after
controlling for earnings surprises. This hedge return of 2.25% for Subsam-
ple A is both economically and statistically significant (t = 4.25).26

The two conclusions from table 6 are as follows. First, while the presence
of late filings (past the 90-day limit after the quarter-end by which 10-Q/K
reports should be filed) could potentially bias our results in the direction
of finding a relation between tax expense surprises and future returns, our
results suggest that such a bias does not exist. Also, we find hedge portfolio
returns that are economically and statistically significant for a subset of firm-
quarters that filed their reports in advance of the beginning of our holding
period. Second, our overall results reported in earlier tables are likely to be
understated because our holding period begins many days after the 10-Q/K
filing date.

These two conclusions are based on the conservative assumption that tax
expense is first released at the 10-Q/K filing date. Given that tax expense
is typically released at the earnings announcement date, well in advance of
the 10-Q/K filing dates, our results understate the ability of tax expense
surprises to predict future returns.

5.3 ALTERNATIVE SPECIFICATIONS OF RESIDUAL �T

In our main analysis, we estimate residual �T based on cross-sectional
regressions of �T on �E . It is possible that fitting the same model to all in-
dustries generates residuals that retain some of the information in earnings
surprises. To investigate potential bias in hedge portfolio returns caused by
heterogeneity across industries in the relation between �T and �E , we es-
timate regression (1) separately for each industry-quarter, where firms are
grouped into industries based on two-digit SIC codes. The results of that
analysis (the D10–D1 hedge return = 2.36%, with a t-statistic of 7.95) are
very similar to those reported in the third column, suggesting that variation

26 To allow for the possibility that most investors may not be able to process the informa-
tion released in 10-K/Q filings until a few days after the filing (D’Souza, Ramesh, and Shen
[2007]), we repeat the analysis in columns 4 and 5 of table 6 by delaying the three-month
return window by one and two weeks after the filing date (instead of the three-day delay in ta-
ble 6). We find that the results remain relatively unchanged. For example, the hedge returns
in column 5 of table 6 decline slightly from 2.25% (t = 4.25) to 2.04% (t = 3.89) and 1.97%
(t = 3.49) for delays of one and two weeks, respectively.
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across industries in the relation between �T and �E does not bias upward
our results based on residual �T .27

By using residual �T , which is based on linear regressions of tax expense
surprise on earnings surprise, we are effectively assuming that future re-
turns can be described by a linear function of surprises in earnings and tax
expense. To address the possibility that the true functional relation is non-
linear, we adopt a conditional portfolio approach. Specifically, we first sort
the sample into 10 deciles based on earnings surprise and then sort each
earnings surprise decile into 10 portfolios (1 to 10) based on tax expense
surprise. We then collect all 10 portfolio 1’s from each earnings decile and
create a new tax expense surprise decile 1. We repeat the same process for
portfolio 2’s and so on to generate the remaining tax expense deciles. Earn-
ings surprise should be relatively constant across these tax expense surprise
deciles. We find that the hedge portfolio return for extreme �T deciles
constructed in this manner is 1.41% (t = 5.67). Note that the hedge return
is expected to be lower here than in table 2 because the spread in tax ex-
pense surprise between D1 and D10 is smaller for each earnings surprise
decile than for the whole sample.

5.4 DOES TAX EXPENSE MOMENTUM VARY BY FISCAL QUARTERS?

Firms compute quarterly tax expense by estimating the effective tax
rate (ETR) that is expected to be applicable for the whole year (Schmidt
[2006]). In the first quarter, firms estimate annual ETR and multiply it by
pretax income to calculate tax expense. In the second quarter, firms rees-
timate annual ETR and then multiply it by year-to-date pretax income to
calculate year-to-date tax expense. Finally, firms subtract the first quarter’s
tax expense from year-to-date tax expense to calculate the second quarter’s
tax expense. The same method applies to the third and fourth quarters. As
indicated in this estimation process, tax expense contains less forward look-
ing information and more backward looking adjustments as the fiscal year
progresses. Specifically, tax expense in the first quarter contains profitabil-
ity information not only for that quarter but also for the following three
quarters. Because of the nature of this computation, the persistence of tax
expense surprises should decline from the first fiscal quarter to the fourth.

To the extent that forward looking information and more persistent tax
expense surprises are more likely to have a stronger relation with future
stock returns, we expect the positive correlation between tax expense sur-
prises and future stock returns to be stronger early in the fiscal year. Table 7
reports regression results across the four fiscal quarters. Consistent with our
expectation, the coefficient on tax expense surprises decreases monotoni-
cally from 0.997 in the first quarter to 0.507 in the fourth quarter.

27 We find no relation between the hedge returns earned in different quarters and the
spread between the levels of mean tax surprise in the highest and lowest tax surprise deciles.
That is, the magnitude of hedge returns earned across different quarters appears to be unre-
lated to the magnitude of tax surprise in those quarters.
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T A B L E 7
Robustness Check: Tax Expense Momentum Across Fiscal Quarters

Fiscal Quarter

First Second Third Fourth
Intercept 0.058 0.064 0.065 0.074

(4.43) (4.58) (4.72) (5.39)
�T 0.997 0.979 0.731 0.507

(5.29) (5.97) (5.13) (4.63)
�E 0.303 0.223 0.244 0.211

(3.88) (3.55) (3.72) (3.97)
Log(MV ) −0.004 −0.004 −0.002 −0.004

(−2.41) (−2.28) (−1.11) (−1.97)
Log(BM) 0.013 0.009 0.017 0.012

(4.38) (2.73) (5.00) (3.12)
RET 6 0.019 0.016 0.010 0.017

(2.55) (2.35) (1.44) (2.54)
Adj. R2 0.032 0.033 0.037 0.032

This table describes regressions of three-month future stock returns, beginning the fourth month after
fiscal quarter-end (RETq+1), on tax expense surprise (�T) and control variables across four fiscal quarters.
�T is measured as tax expense per share in quarter q minus tax expense per share in quarter q-4, scaled by
assets per share in quarter q-4. Earnings surprise (�E) is defined similarly. MV is the market value of equity
at the end of fiscal quarter, BM is the book-to-market ratio, and RET 6 is the buy-and-hold six-month stock
returns leading up to two months after the fiscal quarter end. See table 1 for detailed variable definitions.
The sample period includes 120 quarters from 1977:I to 2006:IV. The coefficient estimates are the average
of quarterly estimates over 120 quarters; t-statistics in parentheses are Fama and MacBeth t-statistics.

5.5 DOES TAX EXPENSE MOMENTUM VARY BY FIRM SIZE?

One way to distinguish whether documented anomalies are due to mar-
ket mispricing is to investigate if observed mispricing is greater when infor-
mation uncertainty and limits to arbitrage are greater (e.g., Korajczyk and
Sadka [2004], Zhang [2006]). We recast the overall hedge portfolio results
reported in the bottom row of table 2 to show the hedge portfolio returns
that are earned for three subsamples based on size, measured as the market
value of equity (results available upon request). These size subsamples are
obtained by sorting firms into large, medium, and small groups each cal-
endar quarter. Consistent with the results reported in the earnings surprise
anomaly literature (e.g., Foster, Olsen, and Shevlin [1984]), we find that
the hedge portfolio returns for earnings surprise are the highest for small
firms (5.14%) and lowest for large firms (1.74%). More relevant to this
study, we find that the hedge portfolio returns for tax expense surprise and
residual �T variable follow the same pattern. These results are consistent
with the anomaly we document being due to mispricing, and inconsistent
with risk-based explanations.

6. Conclusion

The consistent profitability of a long (short) investment in stocks report-
ing positive (negative) surprises based on quarterly earnings, commonly
referred to as earnings momentum, has been one of the more intriguing
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and enduring stock market anomalies. In this paper, we consider a related
investment strategy based on quarterly tax expense surprises. Our results
indicate that this strategy also generates consistent future returns, and the
information underlying this strategy is incremental to that contained in
earnings, as well as that contained in variables underlying various other
stock market anomalies documented in the prior literature (such as price
momentum, accruals, size, and book-to-market) as well as anomalies based
on two tax variables (the ratio of tax income to earnings and the income
effect of changes in effective tax rates).

Not only is it good news to disclose a higher tax expense today, holding
constant the level of earnings surprise today; the fact that higher tax ex-
pense today implies higher earnings as well as higher tax expense in the
next quarter is also good news. We posit that tax disclosures are not eas-
ily deciphered and investors do not fully appreciate these implications for
future earnings and tax expense. While they initially underreact to the in-
formation contained in tax expense surprise, prices respond subsequently
as news is released about the earnings and tax expense that will be disclosed
next quarter. Consistent with this hypothesis, we find that tax expense sur-
prises predict future surprises for both earnings and tax expense and a
disproportionate fraction of the market’s delayed reaction is concentrated
at subsequent earnings announcements, when both items are typically dis-
closed.
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