
INCOME SHIFTING AS AN ASPECT OF TAX AVOIDANCE: EVIDENCE
FROM U.S. MULTINATIONAL CORPORATIONS∗

Adriana Cordis† and Chris Kirby‡

We use jurisdiction-specific effective tax rates (ETRs) to investigate income
shifting as an aspect of tax avoidance by U.S. firms. Our central hypothesis is
that tax-based incentives for shifting income, as measured by the spread between
domestic and foreign ETRs, should be reflected in the share of pre-tax income
earned by U.S. firms in foreign jurisdictions. We find substantial support for
this hypothesis in the data. Specifically, there is robust evidence of a positive
correlation between the foreign share of pre-tax income and the ETR spread
that is consistent with firms shifting income both into and out of the United
States. We also find that firms respond asymmetrically to positive and negative
ETR spreads. In particular, the evidence indicates that the response to a negative
spread is stronger than to a positive spread of the same magnitude. This finding
is qualitatively consistent with the argument that the limitation on foreign tax
credits diminishes the benefit of shifting income out of the United States.
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1. INTRODUCTION

Many policy makers and members of the media seem convinced that income shifting by
multinational corporations is a significant drain on U.S. tax receipts. Senator Carl Levin of
Michigan, a longtime critic of U.S. corporate tax policy, articulated this perception in a recent
press release addressing his decision to retire from public office. After recounting his years
of legislative work on tax-related issues, he emphasized that the “huge loss of corporate tax
receipts caused by the shift of U.S. corporate tax revenue to offshore tax havens is but one
example of the egregious tax loopholes that we must end.”1 Although expressions of concern
about income shifting are not unusual on Capitol Hill, the results of academic research on
the role of income shifting in tax avoidance are mixed. For example, Dyreng and Lindsey
(2009) find that “on average, profitable firms with material operations in tax haven countries
do not report lower federal tax liabilities on foreign income than firms without operations in
tax haven countries.” Klassen and Laplante (2012b) note that this finding, and others in the
literature, conflict with the beliefs held by many politicians, and raise questions about the
scale and scope of income-shifting activities by U.S. firms.

The objective of this study is to provide new evidence on the income-shifting aspect of
tax avoidance by U.S. firms. It is important to note that we use the term “tax avoidance”
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in a non-pejorative fashion. There are many aspects of the tax code that can give rise to
differences in effective tax rates (ETRs) across firms. If we find that the ETR for a given firm
is low, then we conclude that the managers of the firm have demonstrated an ability to avoid
taxes through unspecified means. There is no presumption that these means are illegitimate.
Similarly, the term “income shifting” is intended to encompass a broad range of activities,
many of which fall well within the provisions of tax laws and regulations. On the operational
side, for example, a corporation might make a strategic decision to locate a research and
development facility that produces high-value intellectual property in a low-tax jurisdiction,
and locate a contract manufacturing facility in a high-tax jurisdiction.

Much of the recent work on income shifting is distinguished by an emphasis on measuring
incentives. Typically, researchers assume that the firm-specific incentive to shift income is
captured by the difference between the domestic statutory tax rate and an annual measure of
the firm’s foreign tax rate (see, e.g., Collins et al., 1998; Mills and Newberry, 2004; Klassen
and Laplante, 2012a,b). Under this approach, the domestic statutory tax rate serves as a
proxy for the tax rate that would have been imposed on the firm’s foreign income if this
income had been subject to domestic taxation in the year that it was earned. Klassen and
Laplante (2012b) point out that using annual data to measure income-shifting incentives
could be problematic because the incentives to shift income are likely to remain relatively
stable through time, while annual measures of effective tax rates fluctuate from year to
year. They show empirically that the data support this viewpoint, and conclude that “tests
using annual proxies do not capture the full extent of multi-jurisdictional income shifting,
potentially because of mis-measurement in the proxies for the incentive to shift income.”

Although it is undoubtedly important to consider multi-year measures of ETRs for the sake
of robustness, we believe that the potential incentive mis-measurement issues extend beyond
the use of annual tax and income data. In our view, using the statutory domestic tax rate to
assess incentives may be of greater concern. This view is based on mounting evidence that
many firms have the ability to successfully avoid U.S. taxes over the long run. For instance,
Dyreng et al. (2008) use annual cash taxes paid over a 10-year time frame to compute ETRs
for a sample containing over 2,000 U.S. firms. They report that 26% of these firms had a
ten-year ETR of 20% or less, and 9% of the firms had a ten-year ETR of 10% or less. These
figures are well below the top statutory U.S. federal tax rate on corporate income, which
remained constant at 35% over their sample period.

Of course cash taxes paid by a firm include both domestic and foreign amounts, so these
figures are only suggestive with respect to domestic ETRs. More recently, Dyreng et al.
(2014) use the break down of pre-tax income and current tax expense into domestic and
foreign components to show that domestic ETRs appear to have declined over the past three
decades. They show in particular that the average domestic ETR fell from approximately 30%
in 1988 to approximately 28% in 2012. While they provide no information on the dispersion
in domestic ETRs across firms, it is reasonable to assume that some fraction of firms have
domestic ETRs that are considerably lower than these average figures. We therefore posit
that the spread between a firm’s long-run domestic ETR and its long-run foreign ETR may
provide a more accurate measure of the firm-specific incentive to shift income than measures
based on the U.S. statutory tax rate.

Accordingly, our first contribution, which is in the spirit of Dyreng et al. (2008), is to
document the distributional properties of the spread between domestic and foreign ETRs
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for a broad sample of U.S. firms. Interestingly, the results of this exercise suggest that the
incentive to shift income is quite small on average, but displays wide variation across firms.
For example, using annual values of the current tax expense to compute 1-year ETRs for
the years 1984 to 2014 and requiring pre-tax income to be positive in both the domestic
and foreign jurisdictions yields a sample that contains 3,462 U.S. incorporated firms. The
mean value of the spread between the 1-year domestic and foreign ETRs for all firm-year
observations is only −0.019. However, the 10th and 90th percentiles of the distribution are
−0.423 and 0.373, respectively. This finding highlights the potential extent to which income-
shifting incentives differ across the set of firms under consideration.

We obtain similar results when we use multi-year values of pre-tax income and tax expense
to compute long-run domestic and foreign ETRs. These long-run measures are constructed
using the same general approach as Dyreng et al. (2008). To construct a 5-year domestic
ETR, for example, we cumulate five consecutive annual values of the current domestic tax
expense for the firm, and divide this quantity by the cumulative value of domestic pre-tax
income over the 5-year time frame. The distributional properties of the spread between the
5-year domestic and foreign ETRs mirror those of the spread between the 1-year domestic and
foreign ETRs. The mean is 0.001, while the 10th and 90th percentiles of the distribution are
−0.354 and 0.356, respectively. The data therefore point to wide differences in income-shifting
incentives across firms, regardless of the horizon used for the tax rate analysis.

Our second contribution is to propose a new empirical strategy for assessing how U.S. firms
respond to income-shifting incentives. Following Collins et al. (1998), much of the literature
attempts to identify tax-motivated income shifting by regressing a firm’s foreign pre-tax
return on sales on its global pre-tax return on sales along with various tax measures and
control variables. The basic idea is that the residual obtained by regressing the foreign pre-
tax return on sales on the global pre-tax return on sales represents a proxy for unanticipated
income in foreign jurisdictions. If this residual is related to tax measures that capture income-
shifting incentives, then we can infer that income shifting is taking place, and that this
practice is motivated by tax considerations.

We employ a different dependent variable in our regressions: the share of a firm’s pre-tax
income earned in foreign jurisdictions. To motivate this approach, we note that a firm’s global
long-run ETR can be expressed as a weighted average of its domestic long-run ETR and its
foreign long-run ETR, where the weight for a given jurisdiction is simply the share of pre-tax
income earned in that jurisdiction. Hence, the difference in the ETRs across jurisdictions
should capture the incentive to shift income across jurisdictions, and the pre-tax income
shares should reflect the extent to which firms act on this incentive. If firms engage in income
shifting to reduce their global ETRs, then there should be a positive relation between the
foreign share of pre-tax income and the spread between domestic and foreign ETRs. We
believe that examining the relation between these variables is the most intuitive way of
gaining insights on the income-shifting aspect of tax avoidance by U.S. firms.

Our empirical tests are conducted using the cross-sectional regression methodology pio-
neered by Fama and MacBeth (1973). Because this methodology allows for the possibility
that the regression coefficients change from one time period to the next, it allows us to assess
whether the relation between income shares and ETR spreads changes through time. To in-
corporate firm fixed effects, we demean both the dependent variable and the regressors at the
firm level. We also modify the conventional Fama and MacBeth (1973) procedure for com-
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puting standard errors in order to account for serial correlation in the annual cross-sectional
regression estimates of the slope coefficients.

As a first step, we regress the 1-, 3-, and 5-year measures of the foreign share of pre-tax
income on the spread between the 1-, 3-, and 5-year domestic and foreign ETRs. These
regressions reveal that there is a strong empirical relation between the incentive to shift
income, as measures by the ETR spread, and the fraction of a firm’s income earned in foreign
jurisdictions. Using the 1-year measures, for example, the average estimated slope coefficient
on the ETR spread is 0.195 with a t-statistic of 23.34, and the regression has an R-squared
of 10.5%. Slightly stronger results are obtained using the 3- and 5-year measures in the sense
that the average estimated slope coefficients and R-squared values are larger than those
obtained with the 1-year measures. But the changes are relatively minor.

Next we add a range of controls that mirror those employed in other studies of tax avoidance
to the cross-sectional regressions. The list includes the log of total assets, the log of market
equity, the log of the book-to-market equity ratio, the earning-price ratio, the return on
assets, the net value of property, plant and equipment relative to total assets, long-term
debt relative to total assets, intangibles relative to total assets, research and development
expenditures relative to total assets, and advertising expenditures relative to total assets.
Including these firm characteristics as additional regressors has no real impact on our key
findings. Using the 1-year measures, for example, the average estimated slope coefficient on
the ETR spread is 0.203 with a t-statistic of 26.28. The only meaningful change is that
the regression R-squared increases to 24.9% because many of the characteristics also have
statistically-significant average estimated slope coefficients.

We also investigate the relation between ETRs and the unanticipated component of our
1-year measure of the foreign share of pre-tax income. This analysis is in the spirit of Collins
et al. (1998). Our approach is as follows. Consider the component of the foreign share of pre-
tax income for year t that is unpredictable using non-tax-based information for years t − 1
and earlier. This component is unanticipated from the perspective of an observer standing in
year t − 1 in the sense that it has a mean of zero given the described information set. Now
suppose that due to tax-based incentives, firms have some type of arrangement in place at the
beginning of year t, such as a transfer pricing arrangement, that causes income shocks for year
t to be shifted towards the jurisdiction with the lower tax rate. Under these circumstances,
the unanticipated component of the foreign share of pre-tax income for year t should be
positively correlated with the ETR spread for year t− 1.

To estimate the unanticipated component of the foreign share of pre-tax income, we regress
this variable on several of its own lags along with the first lag of each of the firm characteristics.
Using the residual from this regression in our income-shifting tests produces results that are
consistent the hypothesis that firms respond to income-shifting incentives by engaging in tax
planning activities that alter their global income patterns in subsequent years. Moreover,
the evidence indicates that firms respond more aggressively when they have an incentive
to shift income into the United States, as measured by the ETR spread, than when they
have comparable incentive to shift income out of the United States, a finding that is broadly
consistent with the view that the limitation on foreign tax credits creates asymmetries in
the response to ETR spreads. In addition, we find that a widening of the ETR spread from
year t − 1 to t is associated with an increase in the unanticipated component of the foreign
income share in year t. This finding strongly suggests that firms take active measures within

4



the year to alter their global income patterns.
Our third contribution is to show that it is potentially important to allow for nonlinear

effects when investigating income shifting. Firms should pursue income-shifting activities up
to the point at which the expected marginal benefit equals the expected marginal cost, but
there is no a priori reason to believe that the relation between the foreign share of pre-tax
income and the ETR spread should necessarily be linear. Indeed, we find that the regression
function appears to be approximately cubic in the ETR spread. Using a cubic specification,
the predicted foreign income share is around 10% for firms with an ETR spread that is close
to −1. As the ETR spread increases, the predicted foreign income share increases, rising
to around 30% for firms with a ETR spread of zero. However, the function is concave over
the negative-spread region. As the ETR spread increases beyond zero, the predicted foreign
income share increases in a convex fashion, rising to around 70% to 90%, depending on which
of the three spread measures we use, for firms with an ETR spread that is close to 1.

Overall our analysis produces unambiguous evidence that firms respond to tax-based in-
centives by altering their global income patterns. Despite this finding, it is not clear that
income shifting by U.S. firms necessarily leads to lower U.S. tax receipts. One of the unex-
pected results to emerge from the data is that the foreign ETR exceeds the domestic ETR
for about half of the firm-year observations in our sample, suggesting that the associated
firms have an incentive to shift income into the United States. Because the regression evi-
dence indicates that firms are more sensitive to the incentive provided by the ETR spread
under these circumstances than under circumstances in which the domestic ETR exceeds the
foreign ETR, it seem reasonable to question the net effect of income shifting by U.S. firms.
In view of our findings, we believe more research is needed before drawing conclusions as to
whether U.S. policy makers should regard income shifting as a serious concern.

2. BACKGROUND AND RELATED RESEARCH

Perhaps the most important provision of the U.S. tax code from the standpoint of firms
incorporated in the United States is that all income, regardless of where it is earned, is subject
to U.S. taxation. In general, income earned in foreign jurisdictions is taxed upon repatriation
to the United States at the prevailing corporate tax rate. While the firm receives a tax credit
for foreign taxes paid, the credit cannot exceed the amount of U.S. taxes that the firm would
have owed on the repatriated income had it been earned in the United States. As Collins et
al. (1998) note, the limit on foreign tax credits that are available to U.S. firms may create
asymmetric income-shifting incentives.

If a firm generally faces higher tax rates in foreign jurisdictions than in the United States,
then its foreign tax credits are unlikely to fully offset foreign taxes paid. The firm therefore
has an incentive to shift income into the United States that increases with the magnitude of
the spread between its domestic and foreign tax rates. Conversely, if a firm generally faces a
higher tax rate in the United States than in foreign jurisdictions, then its foreign tax credits
are likely to fully offset foreign taxes paid, so repatriating foreign income is likely to generate
U.S. taxes. Because the sum of the foreign and domestic taxes paid in this case is determined
by the firm’s domestic tax rate, shifting income to foreign jurisdictions allows to firm to
partially defer payment of taxes on the income, but does not change its nominal tax liability
unless the income is never repatriated. Hence, the benefit of income shifting might be limited
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to time value of money considerations.2 Although the overall incentive to shift income is
presumably smaller in this case, it is still increasing in the magnitude of the spread between
the firm’s domestic and foreign tax rates.

Firms may respond to differences in tax rates across jurisdictions in a variety of ways,
such as concentrating operations in low-tax jurisdictions, implementing new transfer-pricing
arrangements, and altering capital structures through strategic debt location. We view all
such responses as examples of income shifting because they are designed to lower the global
tax liability of the firm. Some researchers adopt a much narrower definition of income shifting.
For instance, Klassen and Laplante (2012b) define it as “a plan or structure that causes
relatively more income to be earned in lower tax-rate jurisdictions than would otherwise be
expected [emphasis added] based on the company’s worldwide asset allocation.” We take a
broad view of income shifting because our interest centers on assessing the extent to which
tax-based incentives are reflected in the global income patterns of U.S. firms. Our approach
in this regard is consistent with the manner in which income shifting is typically discussed
by U.S. policy makers, i.e, as any practice that systematically reduces U.S. tax receipts.

2.1. Research on income shifting in multi-jurisdictional settings

The literature contains a number of studies that address tax-motivated income shifting in
multi-jurisdictional settings (see, e.g., Harris, 1993; Klassen et al., 1993; Jacob, 1996; Collins
and Shackelford, 1997; Collins et al., 1998; Gupta and Mills, 2002; Rego, 2003; Mills and
Newberry, 2004; Dyreng and Lindsey, 2009; Klassen and Laplante, 2012a,b). Overall the
empirical findings with respect to the question of whether U.S. firms engage in cross-border
income shifting to avoid U.S. taxes are mixed. For example, Collins et al. (1998) report that
U.S. firms shift income into the United States if their foreign ETRs are higher than the
U.S. statutory tax rate. However, the authors find no evidence that U.S. firms shift income
out of the United States if their foreign ETRs are lower than the U.S. statutory tax rate.
These findings are broadly consistent with the asymmetric income-shifting incentives that
arise from U.S. limitations on foreign tax credits, and are particularly noteworthy because
they run contrary to the concerns commonly expressed by U.S. policy makers about the
impact of income shifting on tax receipts. In another interesting example, Dyreng and Lindsey
(2009) compare the income tax burdens of U.S. firms with and without tax haven operations.
Intriguingly, they find that U.S. firms “with operations in some tax haven countries have
higher federal tax rates on foreign income than other firms.”

The mixed empirical findings are mirrored by the mixed implications of theoretical re-
search that bears on income-shifting activities. If we adopt a broad view of income shifting,
then we can look to models of foreign direct investment for predictions about firm behav-
ior in this regard. Not surprisingly, these models predict that the amount of foreign direct
investment is an increasing function of the difference between the domestic and foreign tax
rates on corporate income. They imply that firms have clear tax-based incentives to establish
subsidiaries in low-tax jurisdictions, thereby lowering their global tax burdens. In addition,
the models make predictions about optimal income repatriation strategies. The implications

2In other words, the benefit of income shifting is that it reduces the present value of the taxes owed by
the firm. Because the present value of future tax payments depends on both the length of the deferral period
and the discount rate, the benefit of income shifting could display substantial variation across firms.

6



of these predictions extend to scenarios in which income shifting is defined as a practice or
set of practices that cause foreign income to exceed some normal or expected level.

For instance, Sinn (1993) builds on the approach pioneered by Hartman (1985) to develop
a dynamic model of foreign direct investment that addresses the repatriation of income over
a foreign subsidiary’s growth cycle. The model makes two key predictions for the case in
which the foreign income tax rate is lower than the combined (i.e., foreign plus domestic) tax
rate on repatriated income.3 First, it predicts that none of the income earned by the foreign
subsidiary is repatriated during the subsidiary’s growth phase. Second, it predicts that all of
the income earned by the foreign subsidiary is repatriated without delay after the subsidiary
reaches maturity, because reinvesting the income in the subsidiary would produce a smaller
benefit (in present value terms) than repatriation. It follows, therefore, that shifting income
to the low-tax jurisdiction would be counterproductive for mature firms. The shifted income
would either have to be repatriated immediately or invested at an unattractive rate of return.

But other modeling assumptions can produce different conclusions. For example, Altshuler
and Grubert (2002) modify the Sinn (1993) model by allowing foreign subsidiaries to invest
their earnings in financial assets. This makes it possible for subsidiaries in low-tax jurisdictions
to earn a competitive rate of return on their earnings via passive investments. Consequently,
the argument that shifting income to low-tax jurisdictions would be counterproductive for
mature firms no longer holds, because the shifted income could be invested at a competitive
rate of return. The sensitivity of the predictions about income repatriation strategies to
modeling assumptions highlights the difficulties of making strong theory-based assertions
about optimal income-shifting practices.

With this background in mind, we attempt to provide new insights on the income-shifting
activities of U.S. firms. Our empirical strategy is distinguished by two features. The first is
that we rely exclusively on ETRs to measure income-shifting incentives. The second is that
we assess the extent to which firms respond to these incentives by examining global pre-tax
income patterns. Our central hypothesis is that tax-based incentives for shifting income, as
measured by the spread between domestic and foreign ETRs, should be reflected in the share
of pre-tax income earned by U.S. firms in foreign jurisdictions. This hypothesis has various
testable implications that will be discussed as we fill in the details of our research design.

To our knowledge, Grubert (2012) is the only existing study that directly addresses the
relation between tax rates and foreign income shares. Specifically, the author focuses on the
overall change in the foreign share of pre-tax income between 1996 and 2004 for a sample of
754 non-financial firms that appear in corporate tax files of the U.S. Treasury for these two
years. After applying appropriate screens to the data, he has 415 observations remaining for
use in his regression analysis. Despite the relatively small size of the sample, he finds evidence
that the change in a firm’s foreign share of pre-tax income from 1996 to 2004 is inversely
related to the change in its foreign effective tax rate from 1996 to 2004.

We build on Grubert (2012) in a number of ways. Some of these include analyzing publicly-
available annual data for a broad sample of U.S. firms over a three decade time span, consid-

3Sinn (1993) has four separate tax rates in his model: the tax rate on corporate income in the domestic
jurisdiction (τ), the tax rate on corporate income in the foreign jurisdiction (τ∗), the tax rate that the
domestic distribution imposes on gains in market value of the foreign subsidiary (c), and the combined tax
rate on repatriated income (r). Setting c = 0 leads to the conclusion that none of the income earned by the
foreign subsidiary is repatriated during the subsidiary’s growth phase if r > τ∗.
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ering the impact of both domestic and foreign ETRs on the global pre-tax income patterns
of these firms, investigating the relation between unanticipated changes in the foreign share
of pre-tax income and ETR spreads, allowing for the possibility that firms respond asym-
metrically to positive and negative ETR spreads, and investigating the potential importance
of nonlinear effects in the relation between foreign income shares and ETR spreads. Our
analysis therefore delivers a richer picture of how the global income patterns of U.S. firms
are related to tax-based incentives to shift income.

2.2. Measuring income-shifting incentives

The question of how to measure firm-specific incentives to shift income is less straightfor-
ward than it seems. The ideal scenario would be one in which we know the firm’s marginal tax
rate on each dollar of income earned in both the United States and all foreign jurisdictions. Of
course no data source provides this level of detail. Prior research typically assumes that the
firm-specific incentive to shift income is captured by the difference between the U.S. statutory
tax rate and the firm’s ETR in foreign jurisdictions (see, e.g., Collins et al., 1998; Mills and
Newberry, 2004; Klassen and Laplante, 2012a,b). The idea is that the domestic statutory tax
rate proxies for the tax rate that would have been imposed on the firm’s foreign income if
this income had been subject to U.S. taxation in the year earned.

The most common approach for computing the foreign ETR for a given year is to take the
firm’s foreign tax expense for the year and divide it by the firm’s foreign pre-tax income for the
year. This produces a time series of annual observations on the firm’s foreign ETR, and hence
a time series of annual observations on the difference between thee U.S. statutory tax rate
and the foreign ETR. Klassen and Laplante (2012b) take issue with this methodology, noting
that the use of annual data to measure income-shifting incentives could be problematic given
that the incentives to shift income are likely to remain relatively stable through time, while
annual ETRs often fluctuate widely from year to year. Income-shifting incentives should
change slowly because most of the ways in which firms are expected to respond to these
incentives take time to implement and have multi-year implications.

Klassen and Laplante (2012b) demonstrate empirically that their concerns about the use
of annual ETRs appear to be well founded. After replicating the main empirical findings of
Collins et al. (1998) using annual foreign ETRs, they investigate how the results change if
they instead use foreign ETRs that are constructed from five years of consecutive annual
pre-tax income and tax expense observations. Using these long-run ETRs, they find evidence
that firms shift income both into and out of the United States in response to tax-based
incentives. Klassen and Laplante (2012b) therefore conclude that “tests using annual proxies
do not capture the full extent of multi-jurisdictional income shifting, potentially because of
mis-measurement in the proxies for the incentive to shift income.”

This naturally raises questions of whether issues with incentive mis-measurement extend
beyond the use of annual data to construct foreign ETRs. Our view is that the use of the
domestic statutory tax rate in assessing income-shifting incentives may be problematic as
well. We base this view on the mounting empirical evidence that many corporations have
the ability to successfully avoid U.S. taxes over the long run. For instance, Dyreng et al.
(2008) use annual cash taxes paid over a 10-year time frame to compute ETRs for a sample
containing over 2,000 U.S. firms. They report that 26% of the firms in their dataset had a
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ten-year ETR of 20% or less, and 9% of the firms had a ten-year ETR of 10% or less. These
figures are well below the top statutory U.S. federal tax rate on corporate income, which
remained constant at 35% over their sample period.

Because cash taxes paid include both domestic and foreign amounts, these figures are only
suggestive with respect to domestic ETRs. More recently, Dyreng et al. (2014) use the break
down of pre-tax income and current tax expense into domestic and foreign components to
show that average domestic ETRs appear to have declined over the past three decades, falling
from approximately 30% in 1988 to approximately 28% in 2012. Although they provide no
information on the dispersion in domestic ETRs across firms, it is reasonable to assume that
some fraction of firms have domestic ETRs that are considerably lower than these average
figures. We therefore posit that the spread between a firm’s long-run domestic ETR and its
long-run foreign ETR may well provide a more accurate measure of the firm-specific incentive
to shift income than the measures based on the U.S. statutory tax rate.

Collins et al. (1998) report that their findings are insensitive to alternative definitions of
the ETR spread used to measure income-shifting incentives. Because one of the alternatives
that they consider is using the U.S. effective tax rate in place of the U.S. statutory tax rate,
the results of their analysis may explain why subsequent studies of income-shifting employ
the U.S. statutory tax rate. However, we consider it unwise to assume that their conclusions
in this regard carry over to other settings without further investigation. We should also point
out that Klassen and Laplante (2012b) mention their reason for using the U.S. statutory tax
rate to measure income-shifting incentives. Specifically, they note that “most rate-reducing
provisions in the United States, such as the U.S. production activities deduction, do not apply
to foreign earnings, [and hence] repatriation taxes are essentially the difference between the
U.S. statutory tax rate and the average foreign taxes paid on those earnings.”

This is certainly a valid point, but it only addresses scenarios in which foreign earnings
are actually repatriated. Under the model of Altshuler and Grubert (2002), which assumes
that foreign subsidiaries can invest their earnings in financial assets, a firm can achieve the
equivalent of tax-free repatriations by accessing world capital markets. As a consequence,
the authors show that the model predicts that the firm “invests in real assets in the low-tax
affiliate as if foreign income were exempt from U.S. taxation.” Moreover, the Klassen and
Laplante (2012b) argument about repatriation taxes does not apply to the case in which
we want to measure the incentives of firms with high foreign ETRs to shift income into the
United States through tax planning methods such as transfer-pricing arrangements.

On balance, we believe there is a good case to be made for using domestic ETRs rather
than the U.S. statutory tax rate to measure income-shifting incentives. We follow Klassen
and Laplante (2012b) by considering both annual and long-run ETRs in order to provide
a check on the robustness of our results. Our approach for constructing jurisdiction-specific
ETRs is similar to that used by Dyreng et al. (2014). The only difference is that we include
the state and local tax expense when constructing domestic ETRs for U.S. firms. We turn
now to the specifics of our measures of income-shifting incentives.

2.3. Measures based on jurisdiction-specific effective tax rates

To lay the groundwork for our discussion, we briefly review how the generally accepted
accounting principles (GAAP) ETR disclosed in financial statements differs from the long-run
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ETR of Dyreng et al. (2008). The GAAP ETR for year t is given by ETR(t) = TE (t)/PI (t),
where TE (t) and PI (t) denote the aggregate tax expense and aggregate pre-tax income
for year t across all jurisdictions in which a corporation does business. The long-run cash
ETR (CETR) for year t, on the other hand, is obtained by cumulating a selected number of
consecutive annual values of cash tax paid by a firm, and then dividing by the cumulative
value of pre-tax corporate income over the same time frame. That is,

(2.1) CETRL(t) =

∑L
k=1 TP(t− k + 1)∑L
k=1 PI (t− k + 1)

,

where TP(t) and PI (t) denote the aggregate cash tax paid and aggregate pre-tax income for
year t across all jurisdictions, and L denotes the length of the cumulation period in years.

Dyreng et al. (2008) argue that the long-run CETR improves upon the GAAP ETR in
two respects. First, it smooths the annual fluctuations in cash taxes and pretax income
by averaging the annual values of these variables over a number of years. This procedure
can be viewed as a simple nonparametric technique for reducing the “noise” in the data.
Second, it is computed using the cash taxes paid by the firm rather than the firm’s total tax
expense. Dyreng et al. (2008) motivate the use of cash taxes paid by noting that corporate
tax avoidance frequently entails a strategy of accelerating deductions and deferring income
for tax purposes relative to book purposes. The GAAP ETR is ill-suited to detecting this
strategy, which decreases current taxes and increases deferred taxes, because the tax expense
used to compute the GAAP ETR includes deferred taxes.

Our jurisdiction-specific ETRs incorporate both of these improvements. Let DCTE (t) and
DPI (t) denote the current tax expense and pre-tax income in year t for the domestic juris-
diction. The former is the combined value of the federal current tax expense and the state
and local current tax expense for year t. The latter is the pre-tax U.S. income reported to
the federal government in year t. We use

(2.2) DETRL(t) =

∑L
k=1 DCTE (t− k + 1)∑L
k=1 DPI (t− k + 1)

as the long-run ETR for the domestic jurisdiction. This measure is designed to be a direct
domestic analog of the long-run CETR of Dyreng et al. (2008). Like CETRL(t), it excludes
deferred taxes, but uses the current tax expense in place of cash taxes paid because of the
limitations of the data disclosed in financial statements.4 Similarly, we use

(2.3) FETRL(t) =

∑L
k=1 FCTE (t− k + 1)∑L
k=1 FPI (t− k + 1)

as the long-run ETR for foreign jurisdictions, where FCTE (t) and FPI (t) denote the current
foreign tax expense and foreign pre-tax income in year t.

The spread between the domestic and foreign ETRs, which will be denoted by ∆ETRL(t) =
DETRL(t)−FETRL(t), is our measure of a firm’s income-shifting incentive. To illustrate why
we view the ETR spread as a natural choice for capturing this incentive, let ETRL(t) denote

4Under GAAP, firms are required to decompose their pre-tax income and current tax expense into domestic
and foreign components, but there is no such requirement for cash taxes paid.
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the global long-run ETR of a firm. If ETRL(t) is formed by cumulating annual values of the
global current tax expense of the firm, then there is a simple relation between this ETR and
the corresponding jurisdiction-specific ETRs. Specifically, it is easy to show that

(2.4) ETRL(t) = (1− FSPIL(t))× DETRL(t) + FSPIL(t)× FETRL(t),

where

(2.5) FSPIL(t) =

∑L
k=1 FPI (t− k + 1)∑L

k=1(DPI (t− k + 1) + FPI (t− k + 1))

measures the long-run share of pre-tax income for foreign jurisdictions. In other words, the
global long-run ETR of the firm is simply a weighted average of its domestic long-run ETR
and its foreign long-run ETR, where the weight for a given jurisdiction is simply the long-run
share of pre-tax income for the jurisdiction.

If a firm’s tax planning activities are designed to reduce its global ETR, then ∆ETRL(t)
should be a reasonable proxy for its average incentive to shift income. To see this, consider a
simple stylized example in which firms pay the statutory corporate tax rate on every dollar of
pre-tax income, and both the domestic and foreign jurisdictions have a single rate bracket. In
this case, DETRL(t) and FETRL(t) simply measure the statutory tax rates for the domestic
and foreign jurisdictions. Moreover, the values of DETRL(t) and FETRL(t) are unaffected by
income-shifting across jurisdictions. Because statutory tax rates apply to every dollar of pre-
tax income, the difference between the rates measures the benefit of shifting income from the
high-tax to low-tax jurisdictions. If ∆ETRL(t) > 0, for instance, then a firm could generate
an extra ∆ETRL(t)× I(t) dollars of after-tax profit for year t by shifting I(t) dollars of the
pre-tax income from the domestic to foreign jurisdiction. Thus ∆ETRL(t) is an appropriate
measure of the economic incentive to shift income across jurisdictions.

This stylized example illustrates the main thrust of our basic argument. If ∆ETRL(t) is
greater than zero, then the estimated average benefit of shifting income from the domestic to
foreign jurisdiction is positive. Conversely, if ∆ETRL(t) is less than zero, then the estimated
average benefit of shifting income from the foreign to domestic jurisdiction is positive. Of
course the spread between the jurisdiction-specific ETRs tells us nothing about the costs
associated with income shifting across jurisdictions. These costs are likely to be substantial.
Developing efficient transfer pricing arrangements is usually an expensive undertaking, and
operational strategies such as altering the structure of the global supply chain are neither
cheap nor easily reversed. Nonetheless, standard economic reasoning suggests that firms will
pursue income-shifting activities up to the point at which the expected marginal benefit of
these activities equals the expected marginal cost.

In practice, income shifting will typically alter the values of DETRL(t) and FETRL(t) due
to the progressive features of the tax code and the effect of tax planning strategies put in
place in prior years. But this complication does not alter the general nature of our predictions
provided that ∆ETRL(t) is a reasonable proxy for the average benefit of shifting income from
the domestic to foreign jurisdictions. We predict in particular that FSPIL(t) will be positively
related to ∆ETRL(t) in the cross section. This prediction follows directly from equation (2.4),
which implies that shifting income in the direction indicated by the sign of ∆ETRL(t) reduces
the firm’s global ETR by an amount that is determined by the magnitude of ∆ETRL(t). It
is the primary focus of the empirical analysis.
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3. RESEARCH DESIGN

We now discuss the specifics of our research design and describe our approach to estimation
and inference. Because our objective is to provide insights on the relation between foreign
income shares and ETR spreads across firms, we rely heavily on cross-sectional regression
methods. To illustrate our basic strategy, consider the model

(3.1) FSPIL(n, t) = b0(t) + b1(t)∆ETRL(n, t) + eL(n, t), n = 1, 2, . . . , N(t),

where FSPIL(n, t) is the year t observation of an L-year measure of the foreign share of pre-
tax income for the nth firm, and ∆ETRL(n, t) = DETRL(n, t)−FETRL(n, t) is the difference
between the year t observations of an L-year measure of the domestic ETR and an L-year
measure of the foreign ETR for the nth firm. By fitting this model to the data, we can
obtain empirical evidence on the extent to which tax-based incentives for shifting income are
reflected in the global income patterns of U.S. firms.

In general, both the sign and the magnitude of the slope coefficient are of interest. We need
b1(t) > 0 in order for the model to be consistent with the hypothesis that firms respond to
income-shifting incentives. That is, we need the foreign share of pre-tax income to increase
as the spread between the domestic ETR and the foreign ETR increases. The magnitude of
b1(t), on the other hand, tells us how strongly firms respond to income-shifting incentives. If
the value of b1(t) is positive but small in magnitude, then income shifting might be of limited
economic significance.

Notice that we explicitly allow for the possibility that b1(t) changes over time. This mod-
eling choice reflects the findings of recent research that investigates the time series behavior
of ETRs. The evidence suggests that both domestic and foreign ETRs have declined over the
past three decades (Dyreng et al., 2014). Because these are precisely the ETRs that we use to
construct the explanatory variable in equation (3.1), we are reluctant to constrain the slope
coefficient to be the same for all cross sections. This is our primary motivation for avoiding
estimation methods that rely on pooling.

We are also interested in how the value of b1(t) changes as the value of L changes. It is
natural to take L = 1 as our base case because the measures of income-shifting incentives
used in most prior studies are based on 1-year foreign ETRs. Setting L > 1 should reduce
the noise in the data, thereby producing a clearer picture of the long-run relation between
foreign income shares and ETR spreads. We present results for L = 1, L = 3, and L = 5.
One complication introduced by setting L > 1 is that it induces serial correlation in residuals
for the cross-section regressions. We describe how serial correlation affects our procedures for
drawing inferences at the end of this section.

3.1. Specifications with firm characteristics as controls

The absence of controls in equation (3.1) raises concerns about omitted variables bias. To
address these concerns, we investigate the impact of including a number of firm characteristics
as additional explanatory variables in the cross-sectional regressions. The controls that we
use are similar to those employed in other studies of tax avoidance in general and income
shifting in particular (see, e.g., Dyreng et al., 2008; Balakrishnan et al., 2014; Dyreng et
al., 2014). Many authors have noted that large firms may employ more sophisticated and/or
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aggressive tax planning strategies than small firms. This is consistent with the findings of
Wilson (2009), who reports that larger firms are more likely to participate in tax shelters.
We therefore include two measures of firm size: logarithm of total assets and the logarithm
of market equity. Similarly, highly profitable firms may be more likely to pursue aggressive
tax planning strategies, so we include a profitability measure: the return on assets.

A number of other characteristics also have the potential to capture differences in the
scale and scope of tax planning activities across firms. Intuitively, firms that have strong
growth opportunities may have the ability to pursue a wider range of tax planning activities
than those without such opportunities (see Phillips, 2003). We use the logarithm of the
ratio of book equity to market equity and the earnings-price ratio to capture differences
in growth opportunities across firms. In addition, we include measures of financial leverage
and capital intensity, because these characteristics help to explain differences in ETRs across
firms (Gupta and Newberry, 1997; Mills et al., 1998). The former is long-term debt relative
to total assets, and the latter is net property, plant, and equipment relative to total assets.
Finally, we include intangible assets relative to total assets, and expenses on research and
development relative to total assets, because firms with high values of these characteristics
may have more opportunities for tax avoidance through transfer pricing arrangements, and
advertising expenses relative to total assets, because firms with a high public profile may be
less aggressive in avoiding taxes because of the potential for tarnishing their brand image.

We add these ten characteristics to the right side of equation (3.1) as regressors. This yields
a cross-sectional regression specification of the form

FSPIL(n, t) = b0(t) + b1(t)∆ETRL(n, t) + b2(t) log TAL(n, t) + b3(t) log MEL(n, t)(3.2)

+ b4(t) log BML(n, t) + b5(t)EPL(n, t) + b6(t)ROAL(n, t) + b7(t)PPEL(n, t)

+ b8(t)LEVL(n, t) + b9(t)INTANGL(n, t) + b10(t)R&DL(n, t)

+ b11(t)ADVL(n, t) + eL(n, t), n = 1, 2, . . . , N(t),

where log TAL(n, t) is the average value of log total assets for firm n in year t (the average is
over years t− L + 1 to t), log MEL(n, t) is the average value of log market equity for firm n
in year t, log BML(n, t) is the average value of the log book-to-market equity ratio for firm n
in year t, EPL(n, t) is the average earning-price ratio for firm n in year t, ROAL(n, t) is the
average return on assets for firm n in year t, PPEL(n, t) is the average value of net property,
plant and equipment relative to total assets for firm n in year t, LEVL(n, t) is the average
value of long-term debt relative to total assets for firm n in year t, INTANGL(n, t) is the
average value of intangibles relative to total assets for firm n in year t, R&DL(n, t) is the
average value of research and development expenditures relative to total assets for firm n in
year t, and ADVL(n, t) is the average value of advertising expenditures relative to total assets
for firm n in year t.

3.2. Extensions of the basic research design

The regressions in equations (3.1) and (3.2) should be useful for generating evidence on the
income-shifting activities of U.S. firms. But the picture that they paint will be incomplete
because they focus strictly on the contemporaneous relation between foreign income shares
and ETR spreads. In general, we expect ETR spreads in the current year to have some power
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to predict foreign income shares in the future. The explanation for why is straightforward.
We expect firms to use current and historical data on ETRs to inform their tax planning
activities in the current year, and we expect these activities to affect their global income
patterns in subsequent reporting periods. This should give rise to an intertemporal relation
between current ETR spreads and future foreign income shares.

We test this hypothesis using a modified version of the specification in equation (3.2). It
takes the form

FSPI1 (n, t) = b0(t) + b1(t)∆ETRL(n, t− 1) + b2(t) log TA1 (n, t) + b3(t) log ME1 (n, t)(3.3)

+ b4(t) log BM1 (n, t) + b5(t)EP1 (n, t) + b6(t)ROA1 (n, t) + b7(t)PPE1 (n, t)

+ b8(t)LEV1 (n, t) + b9(t)INTANG1 (n, t) + b10(t)R&D1 (n, t)

+ b11(t)ADV1 (n, t) + e1(n, t), n = 1, 2, . . . , N(t).

Note that this equation differs from equation (3.2) in two respects: we restrict the analy-
sis to the 1-year foreign share of pre-tax income, and we use ∆ETRL(n, t − 1) rather than
∆ETRL(n, t) to measure of income-shifting incentives. We focus on FSPI1 (n, t) because re-
gressions that use multi-year measures of the foreign share of pre-tax income as the dependent
variable have overlapping observations. Hence, to get a valid predictive model for FSPIL(n, t),
we would have to lag the ETR spread by L years. This is not very practical due to data lim-
itations. Using L = 5 case, for example, we would need a minimum of ten years of data for
each firm in the sample used to fit the model. We therefore confine our analysis of the effect
of changing L to assessing how it influences the ability of the lagged ETR spread to explain
the cross-sectional variation in FSPI1 (n, t).

We also investigate the relation between the ETR spread in year t−1 and the unanticipated
component of the foreign income share in year t, which is defined as follows. Consider the
component of FSPI1 (n, t) that is unpredictable using non-tax-based information for years
t − 1 and earlier. This component, which will be denoted by u1(n, t), is unanticipated from
the perspective of an observer standing in year t − 1 in the sense that it has a mean of
zero given the variables contained in the non-tax-based information set. Now suppose that
due to tax-based incentives, firms have some type of arrangement in place at the beginning
of year t, such as a transfer pricing arrangement, that causes income shocks for year t to
be shifted towards the jurisdiction with the lower tax rate. Under these circumstances, the
unanticipated component of the foreign share of pre-tax income for year t should be positively
correlated with the ETR spread for year t− 1.

In order to conduct an analysis along these lines, we first have to construct an estimate of
u1(n, t). We do so by fitting the predictive regression model

FSPI1 (n, t) = a0(t) +
∑K

k=1 ak(t)FSPI1 (n, t− k) + aK+1(t) log TA1 (n, t− 1)(3.4)

+ aK+2(t) log ME1 (n, t− 1) + aK+3(t) log BM1 (n, t− 1) + aK+4(t)EP1 (n, t− 1)

+ aK+5(t)ROA1 (n, t− 1) + aK+6(t)PPE1 (n, t− 1) + aK+7(t)LEV1 (n, t− 1)

+ aK+8(t)INTANG1 (n, t− 1) + aK+9(t)R&D1 (n, t− 1) + aK+10(t)ADV1 (n, t− 1)

+ u1(n, t), n = 1, 2, . . . , N(t),

to the data. This model uses K lags of FSPI1 (n, t) along with the first lag of each firm
characteristic to forecast FSPI1 (n, t). The choice of K is an empirical question. Basically we
want to ensure that K is large enough to fully account for any autoregressive dynamics.
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Let û1(n, t) denote the residual obtained by fitting equation (3.4). We assess the relation
between û1(n, t) and the ETR spread in year t− 1 using a specification of the form

û1(n, t) = b0(t) + b1(t)∆ETR1 (n, t− 1) + b2(t)(∆ETR1 (n, t− 1)× I[∆ETR1 (n,t−1)<0])(3.5)

+ b3(t)(∆ETR1 (n, t)−∆ETR1 (n, t− 1)) + b4(t)((∆ETR1 (n, t)−∆ETR1 (n, t− 1))

× I[∆ETR1 (n,t−1)<0]) + b5(t) log TA1 (n, t) + b6(t) log ME1 (n, t) + b7(t) log BM1 (n, t)

+ b8(t)EP1 (n, t) + b9(t)ROA1 (n, t) + b10(t)PPE1 (n, t) + b11(t)LEV1 (n, t)

+ b12(t)INTANG1 (n, t) + b13(t)R&D1 (n, t) + b14(t)ADV1 (n, t)

+ v1(n, t), n = 1, 2, . . . , N(t),

where I[∆ETR1 (n,t−1)<0] is an indicator variable that takes the value one if ∆ETR1 (n, t−1) < 0
and zero otherwise. We interact this variable with ∆ETR1 (n, t − 1) and ∆ETR1 (n, t) −
∆ETR1 (n, t − 1) to allow for the possibility that firms respond differently to positive and
negative values of the ETR spread due to the limit on foreign tax credits.

To see how to interpret the key coefficients, consider the case in which I[∆ETR1 (n,t−1)<0] = 0.
If b1(t) = 0 in conjunction with b3(t) > 0, then û(n, t) is correlated with ∆ETR1 (n, t) −
∆ETR1 (n, t−1), but it cannot be predicted using ∆ETR1 (n, t−1). Under this scenario, the
lagged ETR spread provides no information about the unanticipated change in FSPI1 (n, t)
after controlling for the change in the ETR spread from year t − 1 to year t (and the firm
characteristics). Moreover, the sign of b3(t) tells us that there is a systematic increase in the
unanticipated change in FSPI1 (n, t) as the ETR spread for year t widens relative to its value
in year t − 1. We do not expect to observe such a relation unless firms take active steps in
year t to shift income towards the jurisdiction with the lower tax rate.

In contrast, b1(t) > 0 in conjunction with b3(t) = 0 implies that û(n, t) is to some extent
predictable using ∆ETR1 (n, t−1), but it is uncorrelated with ∆ETR1 (n, t)−∆ETR1 (n, t−1).
This is consistent with a scenario in which firms have arrangements in place in year t−1 that
cause unanticipated income shocks to be shifted towards the jurisdiction with the lower tax
rate, but do not engage in active income shifting in year t. We can therefore use estimates of
b1(t) and b3(t) to assess the relative contribution of different types of income-shifting activities
to our results. In addition, we can use the estimates of b2(t) and b4(t) to assess whether the
extent to which unanticipated income shocks are shifted towards the jurisdiction with the
lower tax rate depends on the sign of the ETR spread.

A potential concern with interpreting b3(t) as capturing the effect of active income shifting
is that the foreign ETR is basically a weighted-average of country-specific ETRs for firms
that have material operations in more than one foreign country. It is therefore possible that
country-specific shocks to foreign income may influence both û1(n, t) and ∆ETR1 (n, t) −
∆ETR1 (n, t− 1). Suppose, for example, that a firm has subsidiaries in both low- and high-
tax foreign countries. If the firm experiences a positive shock to foreign income earned in the
low-tax country in year t, then this could increase the unanticipated component of its foreign
income share for year t while simultaneously causing the spread between its domestic and
foreign ETRs for year t to widen.5

5Notice that this concern applies only to income shocks. Any action by the firm that causes relatively more
foreign income to be earned in the low-tax country in year t would be classified as income shifting, and hence
one of the behaviors whose impact we are trying to quantify.
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It is unlikely, however, that this mechanism could systematically bias our findings. Shocks
are unpredictable by nature. Hence a positive shock to the foreign income earned in the low-
tax country in year t should at some point be followed by a negative shock to foreign income
earned in the low-tax country, thereby increasing the unanticipated component of the firm’s
foreign income share for the year in question while simultaneously causing the spread between
its domestic and foreign ETRs for the year to narrow. In order to bias our findings, positive
income shocks would have to occur more frequently than negative shocks, they would have
to be concentrated in low-tax countries, and this would have to be true for a large number
of firms. These requirements do not seem very plausible.

3.3. Estimation and inference

The standard approach for using cross-sectional regression specifications to analyze firm-
level data is due to Fama and MacBeth (1973). It consists of two basic steps. To illustrate,
consider the specification in equation (3.1). First, we fit the model for each t ∈ (1, 2, . . . , T ),
i.e., for each year covered by our sample period. This delivers a sequence {b̂1(t)}Tt=1 of esti-
mated slope coefficients. Second, we compute the average value of b̂1(t) to see whether the
ETR spread helps to explain the cross-sectional variation in foreign income shares. If the value
of b̄1 = (1/T )

∑T
t=1 b̂1(t) is statistically significant, then we conclude that there is evidence of

a relation between the ETR spread and foreign income shares.
There are a couple of features of this approach that make it is well suited to our purposes.

One is that it imposes minimal structure on the data generating process in the time series
dimension. Of particular note, it allows for the possibility that the regression coefficients
change from one time period to the next in an unspecified fashion, which allows us to assess
whether the relation between income shares and ETR spreads changes through time. The
other is that it achieves this flexibility while imposing minimal computational demands. The
analysis amounts to little more than OLS regression for a sequence of cross-sectional datasets.

One drawback of the Fama and MacBeth (1973) methodology, as it is typically implemented
in the accounting and finance literature, is that it does not provide for firm fixed effects.
These effects are likely to be important if there are determinants of the foreign share of pre-
tax income that do not vary over time for a given firm. Fortunately, it is straightforward to
modify the methodology to incorporate firm fixed effects by demeaning both the dependent
variable and the regressors at the firm level. Demeaning the variables at the firm level causes
any determinant of the foreign share of pre-tax income that is fixed for a given firm to drop
out of the model. The resulting estimator is numerically equivalent to the estimator obtained
by including a full set of firm indicator variables in the model (see, e.g., Cameron and Trivedi,
2005). We include firm fixed effects for all models.

In addition to incorporating firm fixed effects, we modify the conventional Fama and Mac-
Beth (1973) procedure for computing standard errors in order to account for serial correlation
in the annual cross-sectional regression estimates of the slope coefficients. Consider again the
specification in equation (3.1). If we set L > 1, then the model uses overlapping annual
observations. This induces serial correlation in both the coefficient estimates and regression
residuals. Even for the L = 1 case, we find substantial evidence of positive serial correla-
tion in these quantities. Thus the conventional Fama and MacBeth (1973) standard errors
understate the degree of uncertainty in the estimates.
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We provide a detailed description of our procedure for computing standard errors in the
Appendix. It is similar in spirit to the methods adopted by Fama and French (2002) and
Chakravarty et al. (2004), but is more general in the sense that it accommodates serial
correlation of unknown form.6 The essence of the approach is to correct for the presence
of any serial correlation in the annual estimates of a given slope coefficient by employing
a heterorskedasticity and autocorrelation consistent (HAC) estimator of the variance of the
average estimated slope. We use the HAC estimator proposed by Andrews and Monahan
(1992), which exploits any autoregressive structure in the data via a prewhitening step, for
this purpose. The resulting standard errors are reported instead of the conventional Fama
and MacBeth (1973) standard errors in all of our tables.

4. EMPIRICAL EVIDENCE

The firm-level data used for the analysis are from the Compustat annual industrials file
(item mnemonics are given in unitalicized capital letters). Some of the key data items include
the pre-tax income from domestic operations (PIDOM), the pre-tax income from foreign
operations (PIFO), the current federal tax expense (TXFED), the current state and local tax
expense (TXS), and the current foreign tax expense (TXFO). We also use a range of other
data items to construct the firm characteristics. Firms must be incorporated in the U.S. to
be included in the sample (FIC=USA). The sample covers fiscal years 1984 to 2014.

4.1. Global, domestic, and foreign ETRs

Earlier we described how our method for computing ETRs differs from that proposed by
Dyreng et al. (2008), i.e., we use the current tax expense for the firm rather than cash taxes
paid (TXPD). Table I provides an idea of how much difference this makes in the context of
global ETRs. Panel A reports descriptive statistics for our 1-, 3- and 5-year global ETRs. We
construct these measures by cumulating consecutive annual values of the global current tax
expense (TXFED + TXS + TXFO), and dividing by the cumulative value of global pre-tax
corporate income (PIDOM + PIFO) for the same time frame. Firms that have missing values
of any of the five required data items are excluded. In addition, we exclude firms with negative
cumulative values of global pretax income when computing the distributional properties of
the ETRs. These data screens are applied separately for each value of L in order to maximize
the available number of firm-year observations.7

The results in panel A look similar to those reported by Dyreng et al. (2008) for ETRs
constructed using cash taxes paid, but there are some differences worth noting. First, the
percentage of observations that have negative cumulative values of global pretax income is
higher for our ETRs than for their CETRs. The percentages for the 1-year measures are
28.9% and 17.8%, respectively. But this difference appears to be largely attributable to the

6Petersen (2009) shows via simulation experiments that the standard errors produced by the techniques
employed in Fama and French (2002) and Chakravarty et al. (2004) are biased downwards in the presence of
unmodeled firm fixed effects. Because we include firm fixed effects in all of our specifications, our methodology
does not suffer from this problem.

7For instance, suppose we are computing values of ETR3 for year t. To be included a firm must have non-
missing values of PIDOM, PIFO, TXFED, TXS, and TXFO for years t− 2, t− 1, and t, and the cumulative
value of PIDOM + PIFO over the years t− 2, t− 1, and t must be positive.
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difference in sample periods in view of the results of Dyreng et al. (2014) They examine 1-
year CETRs using data for 1988 to 2012, and find that excluding firms with negative pre-tax
income reduces the total number of firms that have non-missing values of cash taxes paid by
29.8% (see their Table 1), which is very close to the 28.9% value for our ETRs.

Second, the empirical distribution of our ETRs is shifted to the right relative to that of the
CETRs of Dyreng et al. (2008). For instance, they report that the 25th percentile, median,
and 75th percentile of the 1-year CETRs are 0.114, 0.256, and 0.366, while the corresponding
statistics for our 1-year ETRs are 0.182, 0.312, and 0.408. Thus the CETRs are typically
somewhat smaller than those computed using current tax expenses. This also appears to be
consistent with what Dyreng et al. (2014) find (see their Figure 9), although our ability to
make comparisons is hampered by the fact that these authors do not report the distribution
properties of their current-tax-expense ETRs.

Panel B provides additional perspective on the relation between the ETRs constructed
using the global current tax expense and those constructed using cash taxes paid. It reports
the estimated intercept, estimated slope coefficient, and R-squared obtained by regressing the
CETRL on ETRL for L = 1, 3, and 5. The sample is the same as that in panel A. However,
a firm must have a non-missing value of cash taxes paid for each year covered by the L-
year cumulation horizon to be included in the regression for the L-year measures. We follow
Dyreng et al. (2008) by using Winsorized ETRs for the analysis. The number of firm-year
observations for each value of L is reported in parenthesis.

In all three cases, the estimated value of the intercept is greater than zero and the estimated
value of the slope coefficient is less than one. Thus the evidence indicates that ETRL is a
biased predictor of CETRL, and the direction of the bias is consistent with our observations
regarding the results in panel A. That is, the predicted value of CETRL is obtained by scaling
down the value of ETRL. But the estimated slope coefficients, which range from 0.708 for
L = 1 to 0.870 for L = 5, indicate that the degree of bias decreases as L increases. In addition,
the R-squared for the regression increases from 0.435 for L = 1 to 0.686 for L = 5. These
findings suggest that ETRL captures much of the information in CETRL. Although the two
variables are obviously imperfect proxies for one another, the current-tax-expense ETR has
a distinct advantage in our setting.

Unlike cash taxes paid, the current tax expense of the firm is decomposed into domestic
and foreign components in its financial statements. Table II presents descriptive statistics for
the domestic and foreign ETRs implied by this decomposition. Panel A is for the domestic
ETRs, which are constructed by cumulating L consecutive annual values of the domestic
current tax expense (TXFED + TXS), and dividing by the cumulative value of domestic
pre-tax corporate income (PIDOM) for the same time frame. Firms with missing values of
any of the required data items are excluded, as are firms with negative cumulative values of
domestic pretax income when computing the distributional properties of the ETRs. Panel B
is for the foreign ETRs, which are constructed in an analogous fashion to the domestic ETRs
using annual values of the foreign current corporate tax expense (TXFO) and foreign pre-tax
corporate income (PIFO).8

8The number of unique firms and firm-year observations differ across the two panels because we apply
the screens separately for the domestic and foreign items. That is, a firm must have non-missing values of
TXFED, TXS, and PIDOM to be included in the sample for domestic ETRs, and non-missing values of
TXFO and PIFO to be included in the sample for foreign ETRs.
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Two aspects of the results in Table II are a bit surprising. The first is that the percentage of
observations that have negative cumulative values of pretax income is higher for the domestic
jurisdiction than for the foreign jurisdiction. It ranges from 29.9% to 34.4% for the former,
and from 21.6% to 29.9% for the latter. The explanation for why the data display this feature
is unclear, but nothing in the results stands out as a potential concern in this regard. The
second is that the empirical distributions of the domestic and foreign ETRs are quite similar.
Note in particular that the domestic and foreign ETRs have median values of 0.307 and 0.302
for L = 1, 0.327 and 0.314 for L = 3, and 0.334 and 0.319 for L = 5. Thus the evidence
suggests that, on average, U.S. firms pay about the same rate of tax on foreign earnings as
they do on domestic earnings. Indeed, to the extent that the distributional properties of the
domestic and foreign ETRs differ, the results in Table II suggest that the distribution of
foreign ETRs lies a little to the right of the distribution of domestic ETRs.

Figure 1 illustrates the time series properties of the global, foreign, and domestic ETRs.
Specifically, it shows how the annual cross-sectional average of the various ETRs changes
through time. There are six panels in total. The first column of three plots shows the annual
cross-sectional average of the 1-, 3- and 5-year global ETRs that are computed using (i) the
firms current tax expense and (ii) cash taxes paid by the firm. The second column of three
plots shows the annual cross-sectional average of the 1-, 3- and 5-year jurisdiction-specific
ETRs computed using the current tax expense in each jurisdiction.

The plots for the global ETRs are broadly consistent with those shown by Dyreng et al.
(2014). All of them point to a downward trend in the ETRs over the past three decades.
The cross-sectional average of the 1-year ETRs, for instance, declines from approximately
35% in 1984 to approximately 30% in 2014. This downward trend in the global ETRs is
mirrored by trends in the domestic and foreign ETRs. Again, this finding is consistent with
the evidence presented in Dyreng et al. (2014).9 The decline in domestic and foreign ETRs
over our sample period suggest that we should be cautions about pooling the cross-sectional
data across years for the purpose of regression analysis unless we take steps to account for
the potential presence of time dependencies in the regression coefficients.

4.2. Income shares, ETR spreads, and firm characteristics

Table III reports descriptive statistics for the variables used in the cross-sectional regres-
sions. To be included in the dataset used to fit the regressions for a given L, a firm must
meet the screens imposed in the construction of Table II, it must have positive cumulative
values of both domestic and foreign pre-tax income over the L-year cumulation horizon, and
it must have non-missing values of the foreign share of pre-tax income, the domestic ETR,
and the foreign ETR. The firm characteristics used as controls are as follows: log TA1 is the
log of total assets (log of AT), log ME1 is the log of market equity (log of CSHO × PRCC F),
log BM1 is the log of the book-to-market equity ratio (log of CEQ/(CSHO × PRCC F )),
EP1 is the earning-price ratio ((PI − SPI)/(CSHO × PRCC F)), ROA1 is the return on
assets ((PI − SPI)/AT), PPE1 is net property, plant and equipment relative to total assets

9Note that Dyreng et al. (2014) do not include the state tax expense when computing their version of the
domestic ETR. Consequently, there is a clear gap between the cross-sectional averages of the domestic and
foreign ETRs in their Figure 4. Adding the state tax expense raises cross-sectional average of domestic ETR
by an amount that largely eliminates the gap, as shown in Figure 1.
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(PPENT/AT), LEV1 is long-term debt relative to total assets (DLTT/AT), INTANG1 is
intangibles relative to total assets (INTAN/AT), R&D1 is research and development expen-
ditures relative to total assets (XRD/AT), and ADV1 is advertising expenditures relative to
total assets (XAD/AT). Following Dyreng et al. (2014), we set missing values of XRD and
XAD to zero. We also Winsorize the characteristics at the 1% and 99% levels.10

The foreign share of pre-tax income has a median value of 24.7% using our 1-year measure.
But it displays wide variation across firms. The 10th percentile is 3.8% and the 90th percentile
is 73.0%. It it apparent, therefore, that U.S. firms differ widely in terms of their global income
patterns. The properties of the 3- and 5-year measures are similar to those of the 1-year
measure. The distribution does shift slightly to the right as we increase L, but the changes
are not dramatic. For example, the median of the distribution is 26.1% using the 3-year
measure, and 28.5% using the 5-year measure.

In comparison, the median value of the spread between the domestic and foreign ETRs is
−0.008 using our 1-year measure. This suggests that the median firm in our sample has very
little incentive to engage in income-shifting activities. But like the foreign share of pre-tax
income, the spread between the domestic and foreign ETRs also displays a lot of variation in
the cross section. The 10th percentile is −0.423 and the 90th percentile is 0.373. This finding
highlights the extent to which tax-based incentives for shifting income differ across firms, and
suggests that we should observe differences in income-shifting practices across firms that are
far from inconsequential.

The distributional properties of the firm characteristics are of less direct interest because
these variables are used solely as controls. Nothing in the results stands out as unusual. The
median firm has a log market equity of 6.885, which translates into a market capitalization of
almost a billion dollars. Thus the sample is not dominated by small firms. Note also that the
distribution of the return on assets is consistent with the screens used to construct the sample,
i.e., we exclude firms that have negative values of pre-tax income in either jurisdiction.

Figure 2 illustrates the time-series properties of the foreign incomes shares and ETR
spreads. As in Figure 1, there are six separate panels. The first column of three plots shows
the annual cross-sectional average of the 1-, 3- and 5-year measures of the foreign share of
pre-tax income. The second column of three plots shows the annual cross-sectional average
of the 1-, 3- and 5-year measures of the spread between the domestic and foreign ETRs.

In each case, the annual cross-sectional average of the foreign share of pre-tax income
exhibits an upward trend over the sample period. It rises from around 26% in 1984 to around
35% in 2014 for the 1-year measure, and displays similar increases for the 3- and 5-year
measures. This finding could be construed as consistent with firms becoming more aggressive
in shifting income to foreign jurisdictions over time. Interesting, however, there is no evidence
of a corresponding trend in the spread between the domestic and foreign ETRs. Thus the
initial evidence leaves plenty of room to question whether the upward trend in foreign income
shares over time has a tax-based explanation. Of course Figure 2 only shows aggregate trends,
so the details of what is happening at the firm level are unclear. The regression analysis should
be much more informative in this regard.

10The Winsorization is performed separately for each annual cross-section of data based on a characteristic’s
cross-sectional distribution for the year.
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4.3. Explaining foreign income shares using contemporaneous ETR spreads

Table IV summarizes the results obtained by regressing FSPIL(n, t) on ∆ETRL(n, t) with-
out using any controls (the specification in equation (3.1)). It reports the average values
of the coefficient estimates produced by the Fama and MacBeth (1973) methodology, the
t-statistics of the average coefficient estimates, the average number of observations for the
annual cross-sectional regressions, and the average R-squared value for these regressions.11 In
addition, it reports the same set of statistics for a regression of FSPIL(n, t) on DETRL(n, t)
and a regression of FSPIL(n, t) on FETRL(n, t). This allows us to assess the relative explana-
tory power of each component of ETR spread. We conduct the analysis for L = 1 (panel A),
L = 3 (panel B), and L = 5 (panel C).

First consider the results obtained using the 1-year measures. Model 1 is a regression
of FSPIL(n, t) on DETRL(n, t). It produces an average estimated slope coefficient of 0.187,
which has a t-statistic of 17.31. Thus the evidence indicates that the foreign share of pre-tax
income increases as the domestic ETR increases. This is consistent with tax-based income
shifting, and the estimated magnitude of the effect is substantial: a ten percentage point
increase in the domestic ETR is estimated to increase the foreign share of pre-tax income by
1.87 percentage points. On average the differences in the domestic ETR across firms explain
5.1% of the cross-sectional variation in the 1-year foreign share of pre-tax income.

Model 2 is a regression of FSPIL(n, t) on FETRL(n, t). It produces an average estimated
slope coefficient of −0.209, which has a t-statistic of −17.38. Thus the evidence indicates that
the foreign share of pre-tax income decreases as the foreign ETR increases, which is again
consistent with tax-based income shifting. A ten percentage point decrease in the foreign
ETR is estimated to increase the foreign share of pre-tax income by 2.09 percentage points.
On average the differences in the foreign ETR across firms explain 5.8% of the cross-sectional
variation in the annual foreign share of pre-tax income.

Model 3 is a regression of FSPIL(n, t) on ∆ETRL(n, t). It produces an average estimated
slope coefficient of 0.195, which has a t-statistic of 23.34, and an average R-squared value
of 10.5%. These results suggest that the combined effect of the domestic and foreign ETRs
is double that of their individual effects. A ten percentage point increase in the domestic
ETR in conjunction with a ten percentage point decrease in the foreign ETR is estimated
to increase the foreign share of pre-tax income by 3.90 percentage points on average. Overall
the regressions using 1-year measures provide unambiguous support for the hypothesis that
firms respond to tax-based income-shifting incentives.

By comparing the results for Models 2 and 3, we can deduce how using the U.S. statutory
tax rate in place of the domestic ETR would affect our findings. This follows because the U.S.
statutory tax rate displays no cross-sectional variation, and very little time series variation,
over our sample period. In unreported results, we find that regressing FSPIL(n, t) on the
spread between the U.S. statutory tax rate and FETRL(n, t) simply changes the sign of
the average estimated slope coefficient in Model 2. The magnitude of the average estimated
slope stays the same, and the R-squared for the regression does not change. This confirms our
concerns about using the U.S. statutory tax rate to measure income-shifting incentives. Doing

11The foreign share of pre-tax income series used to fit the cross-sectional regression is demeaned at the firm
level. Thus the reported R-squared represents the average fraction of the cross-sectional variation explained
by the regressor after accounting for the impact of firm fixed effects.
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so would reduce the explanatory power of Model 3 by approximately one half, and obscure
the presence of a strong cross-sectional relation between FSPIL(n, t) and DETRL(n, t) .

The results obtained using the 3- and 5-year measures are similar to those in panel A.
In each case, the average estimated slope coefficient for DETRL(n, t) is positive, the aver-
age estimated slope coefficient for DETRL(n, t) is negative, and each is highly statistically
significant. The magnitudes of the estimates also increase with the value of L, as do the
R-squared values for the regressions, suggesting that the multi-year measures are indeed less
noisy than the 1-year measures. These increases are mirrored by an increase in the average
estimated slope coefficient for ∆ETRL(n, t). It is 0.254 with a t-statistic of 27.55 using the
3-year measures, and 0.310 with a t-statistic of 28.76 using the 5-year measures. As with the
1-year measures, the estimates suggest that the combined effect of the domestic and foreign
ETRs is double that of their individual effects. In short, the evidence clearly supports the
hypothesis that firms respond to tax-based incentives to shift income.

Table V illustrates how the results in Table IV change when we include firm characteristics
as controls (the specification in equation (3.2)). Many of the characteristics have average
estimated slope coefficients that are statistically significant. Using the 1-year measures, for
instance, seven have t-statistics that exceed two in magnitude: log TA1 (n, t), log ME1 (n, t),
log BM1 (n, t), EP1 (n, t), ROA1 (n, t), INTANG1 (n, t), and R&D1 (n, t). Moreover, adding the
controls as regressors causes the R-squared for the regression to increase from 10.5% to 24.9%.
Thus the firm characteristics explain a significant fraction of the cross-sectional variation in
the 1-year foreign share of pre-tax income.

Nonetheless, including the controls in the regression has no effect on our inferences re-
garding the extent to which firms respond to tax-based incentives for shifting income. Using
the 1-, 3-, and 5-year measures, the average estimated slope coefficients on ∆ETRL(n, t) are
0.203, 0.248, and 0.315, and the corresponding t-statistics are 26.28, 25.32, and 24.52. These
results, which are nearly identical to those produced by the specification with no controls,
reinforce our conclusions about the role of tax-based incentives in explaining the global in-
come patterns of U.S. firms. The relation between the foreign share of pre-tax income and
the tax spread measures is clearly evident after we account for the explanatory power of a
range of firm characteristics. This lack of sensitivity to the inclusion of controls suggests that
our baseline findings display a substantial degree of robustness.

Figure 3 lends additional perspective to the results presented in Tables IV and V. The first
column of three plots shows the time series of estimated slope coefficients for ∆ETRL(n, t) ob-
tained from the annual cross-sectional regressions described in Table III. The second column
of three plots does the same for the annual cross-sectional regressions described in Table IV.
We can immediately see why the t-statistics for average estimated slope coefficients reported
in the tables are so large. All of the estimated slope coefficients are positive. Indeed, the
smallest estimated slope in any of the plots is around 0.12. It is apparent, therefore, that the
regressions produce very strong evidence that the foreign share of pre-tax income increases
with the spread between the domestic and foreign ETRs.

Two other features of the figure are also noteworthy. First, the smoothness of the plots
suggests that the estimated slope coefficients display positive autocorrelation for all values
of L. This highlights the need to modify the usual Fama and MacBeth (1973) approach for
constructing standard errors. Second, there is no evidence of a clear time trend in any of the
plots. The relation between foreign income shares and ETR spreads at the firm level appears
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to have remained quite stable over time.

4.4. Predicting annual foreign income shares using lagged ETR spreads

Next we turn to the question of whether the spread between the domestic and foreign ETRs
in year t− 1 has the ability to predict the annual foreign share of pretax income in year t. To
provide evidence in this regard, we regress FSPI1 (n, t) on ∆ETRL(n, t− 1) along with all of
the firm characteristics (the specification in equation (3.3)). Table IV summarizes the results
using a similar format to Table V. It reports the average values of the coefficient estimates,
the t-statistics of the average coefficient estimates, the average number of observations for
the annual cross-sectional regressions, and the average R-squared value for these regressions.

Once again the evidence is consistent with the hypothesis that firms respond to tax-based
income-shifting incentives. Using the 1-, 3-, and 5-year measures, the average estimated slope
coefficients on ∆ETRL(n, t) are 0.047, 0.034, and 0.040, and the corresponding t-statistics
are 5.72, 4.96, and 3.19. Notice, however, that the magnitudes of both the estimates and
t-statistics are a lot smaller than those in Table V. This finding suggests that a good deal
of the explanatory power of the ETR spreads in the Table V regressions is attributable to a
contemporaneous correlation effect.

We view this evidence as potentially having mixed implications. On one hand, the presence
of a statistically significant relation between the foreign income share in year t and the lagged
ETR spread suggests that firms respond to income-shifting incentives by engaging in tax
planning activities that affect their global income patterns in subsequent reporting periods.
This is in line with our predictions. On the other hand, the relation between the foreign
income share in year t and the lagged ETR spread appears to be considerably weaker than
that documented using contemporaneous measures. This is somewhat puzzling given that we
expect income-shifting incentives to remain relatively stable through time.

It is possible that within-the-year income shifting activities might explain our findings.
Suppose, for example, that a firm with subsidiaries in both low- and high-tax foreign countries
shifts a portion of its U.S. income in year t to the low-tax country. This would cause its foreign
ETR to fall and its foreign share of pre-tax income to rise, all else being equal. If the means
used by the firm to accomplish this shift in income were unrelated to past tax planning
activities, then the resulting correlation between the foreign share of pre-tax income and the
ETR spread would be confined to the contemporaneous observations of these variables. To
investigate this possibility, we examine the relation between the unanticipated component of
the foreign share of pre-tax income in year t and both the ETR spread in year t− 1 and the
change in the ETR spread from year t− 1 to year t.

4.5. Estimating and explaining the unanticipated component of foreign income shares

To estimate the unanticipated component of the 1-year foreign share of pre-tax income, we
regress FSPI1 (n, t) on K lags of FSPI1 (n, t) along with the first lag of each of the firm char-
acteristics (see equation (3.4)). Table VII summarizes the regression results. As anticipated,
the estimates reveal FSPI1 (n, t) displays positive serial correlation. The average estimated
slope on FSPI1 (n, t− 1) is 0.331 with a t-statistic of 15.44 for Model 1 (K = 1), 0.355 with
a t-statistic of 14.17 for Model 2 (K = 2), and 0.369 with a t-statistic of 12.53 for Model 3
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(K = 3). In addition, the average estimated slope on FSPI1 (n, t− 1) is positive and statisti-
cally significant at the 5% level in Models 2 and 3. But the first lag of FSPI1 (n, t) captures
the bulk of the serial correlation. As in the prior regressions, the average estimated slope
coefficients for a number of the characteristics are statistically significant as well.

Table VIII documents the relation between the residuals from these models, the lagged
1-year ETR spread, and the change in the 1-year ETR spread, controlling for the contempo-
raneous values of the firm characteristics (the specification in equation (3.5)). The average
estimated slope coefficient on ∆ETR1 (n, t− 1) is positive and statistically significant for all
three models. Specifically, it is 0.059 with a t-statistic of 10.90 for Model 1, 0.067 with a
t-statistic of 11.13 for Model 2, and 0.065 with a t-statistic of 11.83 for Model 3. Thus the
evidence indicates that the component of FSPI1 (n, t) that is uncorrelated with the lagged
values of the non-tax variables is predictable using ∆ETR1 (n, t− 1), and the results are in-
sensitive to the number of lags of FSPI1 (n, t) used to estimate this component. This finding
is consistent with the hypothesis that firms respond to income-shifting incentives by engaging
in tax planning activities that alter their global income patterns in subsequent years.

Interestingly, the average estimated slope coefficient on the interaction of ∆ETR1 (n, t−1)
with I[∆ETR1 (n,t−1)<0] is also positive and statistically significant for all three models, ranging
from 0.088 with a t-statistic of 11.10 for Model 1 to 0.082 with a t-statistic of 8.61 for
Model 3. Hence, for a given magnitude of ∆ETR1 (n, t− 1), the predicted magnitude of the
unanticipated component of FSPI1 (n, t) is larger for negative values of ∆ETR1 (n, t−1) than
for positive values of ∆ETR1 (n, t − 1). This suggests that firms respond more aggressively
when they have an incentive to shift income into the United States than when they have
comparable incentive, as measured by the ETR spread, to shift income out of the United
States. This finding is broadly consistent with the view that limitations on foreign tax credits
creates asymmetries in the response to ETR spreads.

In comparison, the average estimated slope coefficient on ∆ETR1 (n, t)−∆ETR1 (n, t− 1)
is 0.178 with a t-statistic of 27.22 for Model 1, 0.181 with a t-statistic of 27.95 for Model 2,
and 0.186 with a t-statistic of 23.28 for Model 3. Thus a widening of the spread between the
domestic and foreign ETRs from year t − 1 to t is strongly associated with an increase in
the unanticipated component of the foreign income share in year t. Income shifting by firms
in year t could clearly give rise to such a relation, and it is difficult to think of plausible
alternative explanations for this finding. To get an idea of the magnitude of the effect, note
that the estimates imply that moving from ∆ETR1 (n, t − 1) = 0 to ∆ETR1 (n, t) = 0.10 is
associated with a 1.8 to 1.9 percentage point increase in the foreign share of pre-tax income
on average, after controlling for both the lagged ETR spread and the firm characteristics.

4.6. Additional analysis and robustness tests

Our analysis thus far has focused on the average coefficients estimates produced by annual
cross-sectional regressions of foreign income shares on ETR spreads. We believe that this is
an appropriate choice of methodology in view of the potential presence of time trends in the
regression coefficients. Nonetheless, we can see how some researchers might be inclined to
favor pooled OLS estimation with year fixed effects over our methodology. To assess whether
our findings are robust to the choice of methodology, we repeat the analysis of Table V using
a pooled OLS approach that incorporates both firm and year fixed effects. We also cluster

24



the standard errors by year.12 Table IX summarizes the results.
Reassuringly, all of the coefficient estimates and standard errors in Table IX are similar to

the corresponding quantities in Table V. Consider the main coefficient of interest: the slope
on ∆ETRL(n, t). The estimates are 0.205 for L = 1, 0.249 for L = 3, and 0.309 for L = 5, with
t-statistics of 28.78, 32.94, and 32.00. These values are nearly identical to the average values
of the estimated slope coefficients produced by the Fama and MacBeth (1973) methodology,
and the t-statistics are very close to those produced by our procedure for computing robust
standard errors for the average estimated slopes. In view of this evidence, we feel confident
that our findings are not overly sensitive to methodological choices.

Another aspect of the analysis that could potentially raise questions about robustness
is our exclusive use of linear regressions specifications. Basic economics tells us that firms
should pursue income-shifting activities up to the point at which the expected marginal
benefit of these activities equals the expected marginal cost. But there is no a priori reason
to believe that there should necessarily be a linear relation between the foreign share of pre-
tax income and the spread between the domestic and foreign ETRs. In unreported results
using nonparametric regression methods, we find that the regression function appears to be
approximately cubic in the ETR spread. To illustrate the impact of allowing for nonlinearities
on our baseline results, panel A of Table X reports the results obtained by replacing Model
3 of Table IV with a specification that uses the ETR spread, the squared ETR spread, and
the cubed ETR spread as explanatory variables.

Regardless of the choice of L, the cubic specification produces clear evidence of nonlinearity
in the relation between FSPIL(n, t) and ∆ETRL(n, t). In each case the average estimated slope
coefficients for all three explanatory variables are positive and highly statistically significant,
and the R-squared value is several percentage points higher than for the linear specification in
Table IV. With L = 1, for example, the average estimated slope coefficients are 0.092 for the
ETR spread, 0.112 for the squared ETR spread, and 0.248 for the cubed ETR spread, and the
corresponding t-statistics are 9.07, 16.97, and 14.95. The estimates imply that the marginal
effect of the ETR spread on the foreign income share initially decreases as ∆ETRL(n, t)
increases, reaches a minimum value near ∆ETRL(n, t) = 0, and then increases as ∆ETRL(n, t)
increases beyond this point.

This is illustrated more clearly in the top panel of Figure 4. It plots the estimated regression
function produced by the cubic model for each value of L. The shape of the estimated function
is not very sensitive to the choice of L. It indicates that the predicted foreign share of pre-
tax income is around 10% for firms with an ETR spread that is close to −1. As the ETR
spread increases, the predicted foreign income share increases, rising to around 30% for firms
with a ETR spread of zero. However, the function is concave over the region with negative
spreads. As the ETR spread increases beyond zero, the predicted foreign share of pretax
income increases in a convex fashion, rising to around 70% to 90%, depending on the value
of L, for firms with an ETR spread that is close to 1.

The plotted regression functions clearly suggest that firms display a strong response to tax-
based incentives to shift income. Moreover, the shape of these functions suggests that firms
respond most strongly to ETR spread when the magnitude of the spread is large. Intuition
suggests that this finding is consistent with cost-benefit analysis. If the ETR spread for a firm

12Clustering by both firm and year produces similar results.
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is close to zero, then the benefits of income shifting for the firm are relatively small. Thus
the costs could easily outweigh the benefits. We would therefore expect the foreign income
share to display relatively little sensitivity to the ETR spread in the neighborhood of zero.
Increasing the magnitude of the ETR spread raises the benefits of income shifting, which
should cause sensitivity of the foreign income share to the ETR spread to increase.

But there is another possible explanation for the shape of the plots in the top panel of Figure
4 that is worth investigating. Suppose that for a given magnitude of the ETR spread, the
limit on foreign tax credits makes shifting income out of the United States less beneficial than
shifting income into the United States. This might lead to a discontinuity in the regression
function at ∆ETRL(n, t) = 0. In particular, the function might shift abruptly downwards as
it transitions from slightly negative ETR spreads to slightly positive ETR spreads. Under
these circumstances, the estimated regression function for the cubic model might take on a
nonlinear shape in an effort to fit the data in the region of the discontinuity.

To assess whether this explanation is plausible, we fit a quadratic specification that allows
the coefficients for negative ETR spreads to differ from those for positive ETR spreads, i.e.,
it uses a constant, the ETR spread, the squared ETR spread, and all possible interactions
with a negative-spread indicator as explanatory variables. This specification has the ability
to closely mimic the cubic specification, but it can also generate a variety of other shapes
for the regression function, including a piece-wise linear function that has a discontinuity at
∆ETRL(n, t) = 0. Panel B of Table X reports the model fitting results.

Once again we find clear evidence of nonlinearity in the relation between FSPIL(n, t) and
∆ETRL(n, t). The average estimated slope coefficients for both the ETR spread and squared
ETR spread are positive and statistically significant, regardless of the choice of L. In addi-
tion, the average estimated slope coefficients for the interactions of these variables with the
negative-spread indicator are negative and statistically significant for L = 1 and L = 3. But
the average estimated slope coefficient on the indicator itself is statistically indistinguishable
from zero at the 5% significance level for all three values of L. Hence, the data do not suggest
the presence of a discontinuity in the regression function.

The bottom panel of Figure 4 plots the estimated regression function for each value of L.
These functions look very similar to those produced by the cubic specification. The predicted
foreign income share is around 10% for firms with an ETR spread that is close to −1, it rises
in a concave fashion to around 30% for firms with an ETR spread of zero, and continues to
rise in a convex fashion to around 70% to 90%, depending on the value of L, for firms with an
ETR spread that is close to 1. Thus the limit on foreign tax credits does not seem to explain
the presence of nonlinearity in the data.

5. CONCLUSIONS

We investigate income shifting as an aspect of tax avoidance by U.S. firms. Our central
hypothesis is that tax-based incentives for shifting income, as measured by the spread between
domestic and foreign ETRs, should be reflected in the share of pre-tax income earned by
U.S. firms in foreign jurisdictions. We show that the data provide substantial support for this
hypothesis. Specifically, we show that there is robust evidence of a positive and economically-
significant correlation between the foreign share of pre-tax income and the ETR spread. This
correlation is consistent with firms shifting income both into and out of the United States in
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response to differences in ETRs across jurisdictions. The analysis also indicates that U.S. firms
respond asymmetrically to positive and negative ETR spreads. In particular, the evidence
indicates that the response to a negative ETR spread is much stronger than to a positive ETR
spread of the same magnitude. This finding is qualitatively consistent with the argument that
the U.S. limitation on foreign tax credits diminishes the tax benefits of shifting income out
of the United States.

One of the features that distinguishes our analysis from that of prior studies is that we
focus on the foreign share of pre-tax income rather than the foreign pre-tax return on sales
in all of our income-shifting tests. We view this as a natural approach given that the global
long-run ETR of a firm can be expressed as a weighted average of its domestic long-run ETR
and its foreign long-run ETR, where the weight for a given jurisdiction is simply the share
of pre-tax income reported in that jurisdiction. If firms engage in income shifting to reduce
their global ETRs, then there should be a positive cross-sectional relation between the foreign
share of pre-tax income and the spread between domestic and foreign ETRs. In our view,
therefore, examining the relation between these variables is the most intuitive way of gaining
insights on income-shifting activities.

Overall our findings lend some support to both sides of the ongoing debate over scale and
scope of income shifting by U.S. firms. The data clearly support the hypothesis that firms
respond to ETR spreads by engaging in activities that alter their global income patterns,
i.e., tax-based incentives matter. However, for one half of the firm-year observations in our
sample, the firm has a foreign ETR that exceeds its domestic ETR, and therefore has an
incentive to shift income into the United States. The evidence indicates that firms are more
sensitive to the incentive provided by the ETR spread under these circumstances than under
circumstances in which the domestic ETR exceeds the foreign ETR. Thus it is not readily
apparent that the net effect of income shifting represents a significant policy concern from
the standpoint of U.S. tax receipts.

APPENDIX A. METHOD FOR COMPUTING STANDARD ERRORS

Suppose that our dataset contains observations on FSPIL(n, t) and ∆ETRL(n, t) for N(t)
firms in year t, and the dataset covers a total of T years. The Fama and MacBeth (1973)
methodology for investigating the relation between FSPIL(n, t) and ∆ETRL(n, t) is as follows.
We fit a cross-sectional regression of the form

(A.1) FSPIL(n, t) = b0(t) + b1(t)∆ETRL(n, t) + eL(n, t), n = 1, 2, . . . , N(t),

for each value of t ∈ (1, 2, . . . , T ), compute the average value of the resulting time series of
estimated slope coefficients {b̂(t)}Tt=1, and determine whether the average estimated slope is
statistically different from zero.

To implement the methodology, we need the standard error of

(A.2) b̄1 =
1

T

T∑

t=1

b̂1(t).

This quantity can be calculated in an obvious manner if b̂1(t) is serially uncorrelated. It is
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given by σ̂/
√
T , where

(A.3) σ̂ =

(
1

T

T∑

t=1

(b̂1(t)− b̄1)
2

)1/2

denotes the sample standard deviation of b̂1(t). This formula for the standard error follows
from the relation Var(

∑T
t=1 b̂1(t)) = T (Var(b̂1(t))), which implies that Var(b̄1) = Var(b̂1(t))/T .

More generally, we can compute the standard error for the case in which b̂1(t) displays serial
correlation by employing a suitable estimator of its long-run variance. We use the estimator
of the long-run variance proposed by Andrews and Monahan (1992), which exploits any
autoregressive structure in the data.

To illustrate the basic idea, let b̂∗1(t) = b̂1(t)−b̄1. If we fit a pth-order autoregressive (AR(p))
specification of the form

(A.4) b̂∗1(t) = β1b̂
∗
1(t− 1) + β2b̂

∗
1(t− 2) + · · ·+ βpb̂

∗
1(t− p) + η(t), t = p+ 1, . . . , T,

then the residuals satisfy

(A.5) (1− β̂1L− β̂2L
2 − · · · − β̂pLp)b̂∗1(t) = η̂(t), t = p+ 1, . . . , T,

where L denotes the lag operator and β̂j denotes our estimate of βj for j = 1, 2, . . . , p. We can
therefore use standard results on the autocovariance generating function of a filtered time
series to derive an estimator of the long-run variance of b̂1(t). In particular, we can estimate
the long-run variance of b̂1(t) as

(A.6) σ̂2 =
ς̂2

(1− β̂1 − β̂2 − · · · − β̂p)2
,

where ς̂2 denotes an estimate of the long-run variance of η̂(t) (see, e.g., the discussion on
pages 284–85 of Hamilton, 1994).

Fitting the AR(p) specification is designed to prewhiten the data. The goal is to capture
most of the serial correlation in b̂1(t) via this procedure, so that η̂(t) is close to being white
noise. If we treat η̂(t) as white noise, then our estimate of its long-run variance is simply

(A.7) ς̂2 =
1

T − p
T∑

t=p+1

(η̂(t))2.

In general, however, it is advisable to allow for the possibility that the AR(p) specification
does not fully capture the serial correlation in b̂1(t), and use a heteroskedasticity and auto-
correlation consistent (HAC) estimator to construct ς̂2. We use the Newey and West (1987)
estimator for this purpose. It is given by

(A.8) ς̂2 =
1

T − p
T∑

t=p+1

(η̂(t))2 + 2
M∑

m=1

(
1− m

M + 1

)
1

T − p
T∑

t=m+p+1

(η̂(t)η̂(t−m)),

where M denotes the maximum lag length.
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The choice of p is often based on some form of penalized goodness-of-fit measure, such as
the Bayesian information criterion of Schwarz (1978). In our case, setting p = 1 appears to
give a good fit to the data regardless of the value of L. With this choice of p, we find that
the residual η̂(t) displays little evidence of statistically-significant serial correlation beyond
lag one. We therefore set M = 1 for all of our tests. To summarize, we compute the standard
error of b̄1 as σ̂/

√
T , where σ̂ is given by

(A.9) σ̂ =

(
ς̂2

(1− β̂1)2

)1/2

with ς̂2 computed by setting p = 1 and M = 1 in equation (A.8). The same procedure is
used for each of the average estimated slope coefficients in specifications that have multiple
explanatory variables.
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table i
descriptive statistics for global effective tax rates

Panel A: Characteristics of current-tax-expense ETRs ETR1 ETR3 ETR5

Counts

Unique firms 5,248 4,060 2,882
Firm-year observations 44,426 30,849 21,055
Firm-year observations with PI > 0 31,582 22,551 16,212

Percent of Observations with Meaningful Interpretations

Firm-year observations with PI > 0 71.1% 73.1% 77.0%
Firm-year observations with PI > 0 and 0 ≤ ETR ≤ 1 65.7% 68.5% 72.6%

Distributional Properties of Winsorized ETRs

Mean 0.322 0.349 0.361
Standard Deviation 0.221 0.214 0.210
10th Percentile 0.040 0.106 0.143
25th Percentile 0.182 0.230 0.248
50th Percentile 0.312 0.327 0.332
75th Percentile 0.408 0.414 0.414
90th Percentile 0.558 0.585 0.606

Panel B: Regression of cash ETRs on current-tax-expense ETRs Int Slope R2

Using 1-year Winsorized ETRs (27,773 firm-year observations) 0.066 0.708 0.435
Using 3-year Winsorized ETRs (20,491 firm-year observations) 0.038 0.828 0.606
Using 5-year Winsorized ETRs (15,569 firm-year observations) 0.025 0.870 0.686

Panel A reports statistics for our 1-, 3- and 5-year measures of the global ETR for U.S. incorporated firms
(ETRL for L = 1, 3, and 5). These measures are constructed using items drawn from the Compustat annual
fundamentals database (item mnemonics are given in unitalicized capital letters). Specifically, the ETRs are
constructed by cumulating L consecutive annual values of the global current corporate tax expense (TXFED
+ TXS + TXFO), and dividing this quantity by the cumulative value of the global pre-tax corporate income
(PIDOM + PIFO) for the same time frame. Firms that have missing values of any of the required Compustat
data items (i.e., PIFO, PIDOM, TXFO, TXFED, and TXS) are excluded. In addition, firms with negative
cumulative values of global pretax income, which is denoted by PIL in the table, are excluded when computing
the distribution properties of the Winsorized ETRs (Winsorization is at 0 and 1). Panel B documents the
relation between the ETRs constructed using the global current tax expense and those constructed using cash
taxes paid (TXPD). In particular, it reports the estimated intercept (Int), estimated slope coefficient (Slope),
and R-squared obtained by regressing the L-year cash ETR on ETRL for L = 1, 3, and 5. The sample period
for the analysis is 1984 to 2014.
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table ii
descriptive statistics for domestic and foreign effective tax rates

Panel A: Domestic Jurisdiction DETR1 DETR3 DETR5

Counts

Unique firms 5,349 4,144 2,939
Firm-year observations 45,358 31,481 21,482
Firm-year observations with DPIL > 0 29,747 21,052 15,053

Percent of Observations with Meaningful Interpretations

Firm-year observations with DPIL > 0 65.6% 66.9% 70.1%
Firm-year observations with DPIL > 0 and 0 ≤ DETRL ≤ 1 58.9% 61.3% 64.8%

Distributional Properties of Winsorized DETRs

Mean 0.305 0.331 0.346
Standard Deviation 0.235 0.223 0.219
10th Percentile 0.000 0.034 0.074
25th Percentile 0.118 0.193 0.221
50th Percentile 0.307 0.327 0.334
75th Percentile 0.412 0.418 0.416
90th Percentile 0.562 0.572 0.584

Panel B: Foreign Jurisdiction FETR1 FETR3 FETR5

Counts

Unique firms 5,422 4,263 3,087
Firm-year observations 47,505 33,490 23,176
Firm-year observations with FPIL > 0 33,318 24,950 18,172

Percent of Observations with Meaningful Interpretations

Firm-year observations with FPIL > 0 70.1% 74.5% 78.4%
Firm-year observations with FPIL > 0 and 0 ≤ FETRL ≤ 1 64.5% 69.1% 73.3%

Distributional Properties of Winsorized FETRs

Mean 0.337 0.352 0.359
Standard Deviation 0.250 0.239 0.232
10th Percentile 0.032 0.086 0.112
25th Percentile 0.167 0.201 0.216
50th Percentile 0.302 0.314 0.319
75th Percentile 0.436 0.436 0.436
90th Percentile 0.676 0.672 0.672

Panel A reports statistics for our 1-, 3- and 5-year measures of the domestic ETR for U.S. incorporated
firms (DETRL for L = 1, 3, and 5). These measures are constructed using items drawn from the Compustat
annual fundamentals database (item mnemonics are given in unitalicized capital letters). Specifically, the
ETRs are constructed by cumulating L consecutive annual values of the domestic current corporate tax
expense (TXFED + TXS), and dividing this quantity by the cumulative value of domestic pre-tax corporate
income (PIDOM) for the same time frame. Firms with missing values of any of the required data items (i.e.,
PIDOM, TXFED, and TXS) are excluded. In addition, firms with negative cumulative values of domestic
pretax income, which is denoted by DPIL, are excluded when computing the distribution properties of the
Winsorized ETRs (Winsorization is at 0 and 1). Panel B reports descriptive statistics for our 1-, 3- and 5-year
measures of the foreign ETR for U.S. incorporated firms (FETRL for L = 1, 3, and 5). These measures are
constructed in an analogous fashion using annual values of the foreign current corporate tax expense (TXFO)
and foreign pre-tax corporate income (PIFO), excluding firms with missing values for either item. Firms with
negative cumulative values of foreign pretax income, which is denoted by FPIL, are excluded when computing
the distribution properties of the Winsorized ETRs. The sample period is 1984 to 2014.
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table iii
descriptive statistics for income shares, etr spreads, and firm characteristics

Percentiles

Firms Obs Mean St Dev 10th 25th 50th 75th 90th

Foreign Income Shares

FSPI1 3,462 22,747 0.318 0.260 0.038 0.099 0.247 0.490 0.730
FSPI 3 2,641 17,434 0.328 0.258 0.044 0.109 0.261 0.503 0.728
FSPI 5 1,913 13,331 0.343 0.259 0.050 0.122 0.285 0.525 0.743

ETR spreads

∆ETR1 3,462 22,747 −0.019 0.335 −0.423 −0.195 −0.008 0.161 0.373
∆ETR3 2,641 17,434 −0.011 0.312 −0.377 −0.171 −0.002 0.147 0.347
∆ETR5 1,913 13,331 0.001 0.305 −0.354 −0.146 0.000 0.149 0.356

Firm Characteristics

logTA1 3465 22,746 6.823 1.945 4.336 5.432 6.741 8.123 9.414
logME1 3203 21,063 6.901 1.979 4.301 5.550 6.885 8.257 9.487
logBM1 3163 20,715 −0.881 0.678 −1.752 −1.292 −0.836 −0.420 −0.065
EP1 3186 20,253 0.099 0.059 0.040 0.062 0.088 0.122 0.169
ROA1 3446 21,885 0.112 0.071 0.034 0.061 0.098 0.148 0.208
PPE1 3444 22,613 0.239 0.179 0.046 0.100 0.196 0.333 0.499
LEV1 3460 22,666 0.172 0.167 0.000 0.021 0.139 0.265 0.394
INTANG1 3317 20,473 0.161 0.178 0.000 0.016 0.096 0.257 0.432
R&D1 3465 22,746 0.034 0.049 0.000 0.000 0.012 0.050 0.104
ADV1 3465 22,746 0.015 0.037 0.000 0.000 0.000 0.012 0.046

The table reports statistics for the dataset used to fit the regression models. The dataset is constructed using
items drawn from the Compustat annual fundamentals database (item mnemonics are given in unitalicized
capital letters). It contains annual observations of our 1-, 3- and 5-year measures of the following for each firm:
the foreign share of pre-tax income (FSPIL for L = 1, 3, and 5), the domestic ETR (DETRL for L = 1, 3, and
5), the foreign ETR (FETRL for L = 1, 3, and 5), and the difference between the domestic and foreign ETRs
(∆ETRL = DETRL − FETRL for L = 1, 3, and 5). The foreign share of pre-tax income is the cumulative
value of foreign pre-tax income (PIFO) over L consecutive years divided by the cumulative value of global
pre-tax income (PIFO + PIDOM) for the same time frame. The ETRs, which are Winsorized at 0 and 1,
are constructed by cumulating L consecutive annual values of the current tax expense for the jurisdiction
(TXFO, or TXFED + TXS), and dividing this quantity by the cumulative value of pre-tax corporate income
for the jurisdiction (PIFO, or PIDOM) for the same time frame. In computing these income share and tax
rate measures, we exclude firms that have missing values of any of the required Compustat data items (i.e.,
PIFO, PIDOM, TXFO, TXFED, and TXS), and firms that have negative cumulative values of either PIFO or
PIDOM over the L-year horizon. The dataset also contains annual observations of 1-year measures of ten firm
characteristics that are constructed as follows: logTA1 is the logarithm of total assets (log of AT), logME1 is
the logarithm of market equity (log of CSHO × PRCC F), logBM1 is the logarithm of book equity to market
equity (log of CEQ/(CSHO × PRCC F )), EP1 is the earning-price ratio ((PI − SPI)/(CSHO × PRCC F)),
ROA1 is the return on assets ((PI − SPI)/AT), PPE1 is net property, plant and equipment relative to total
assets (PPENT/AT), LEV1 is long-term debt relative to total assets (DLTT/AT), INTANG1 is intangibles
relative to total assets (INTAN/AT), R&D1 is research and development expenditures relative to total assets
(XRD/AT), and ADV1 is advertising expenditures relative to total assets (XAD/AT). All characteristics
are Winsorized at the 1% and 99% levels. This Winsorization is performed separately for each annual cross-
section of data based on a characteristic’s cross-sectional distribution for the year. We set missing values of
XRD and XRD to zero. All firms are incorporated in the United States (FIC = “USA”). The sample period
is 1984 to 2014.
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table iv
regressions of foreign income shares on tax rates and etr spreads

Panel A Dependent variable is FSPI1 in year t

Model 1 Model 2 Model 3

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant −0.004 −0.19 −0.003 −0.18 −0.003 −0.16
DETR1 Year t 0.187 17.31
FETR1 Year t −0.209 −17.38
∆ETR1 Year t 0.195 23.34

Avg N(t) 715. 715. 715.
Avg R2 0.051 0.058 0.105

Panel B Dependent variable is FSPI 3 in year t

Model 1 Model 2 Model 3

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant −0.007 −0.21 −0.004 −0.18 −0.005 −0.15
DETR3 Year t 0.246 8.89
FETR3 Year t −0.261 −22.62
∆ETR3 Year t 0.254 27.55

Avg N(t) 584. 584. 584.
Avg R2 0.081 0.078 0.154

Panel C Dependent variable is FSPI 5 in year t

Model 1 Model 2 Model 3

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant −0.007 −0.21 −0.004 −0.19 −0.005 −0.17
DETR5 Year t 0.319 9.65
FETR5 Year t −0.279 −21.45
∆ETR5 Year t 0.310 28.76

Avg N(t) 481. 481. 481.
Avg R2 0.137 0.085 0.219

The table summarizes the results obtained by fitting the cross-sectional regression specification

FSPIL(n, t) = b0(t) + b1(t)∆ETRL(n, t) + eL(n, t), n = 1, 2, . . . , N(t),

where FSPIL(n, t) is the annual observation of our L-year measure of the foreign share of pre-tax income
for firm n in year t, and ∆ETRL(n, t) = DETRL(n, t) − FETRL(n, t) is the difference between the annual
observations of our L-year measure of the domestic ETR and our L-year measure of the foreign ETR for firm
n in year t. The analysis is conducted for L = 1 (panel A), L = 3 (panel B), and L = 5 (panel C). We use
ordinary least squares to fit the specification for each t ∈ (1, 2, . . . , T ), and report the average values of the

coefficient estimates (Avg b̂(t)), the t-statistics of the averages (t-stat), the average number of observations
for the annual regressions (Avg N(t)), and the average regression R-squared (Avg R2). The dependent and
explanatory variables are demeaned at the firm level prior to fitting the specification (i.e., we employ firm fixed
effects). The standard errors used to construct the t-statistics are robust to serial correlation and conditional
heteroskedasticity of unspecified form. The procedure used to compute the standard errors is described in
the Appendix. See the footnote to Table 3 for information on the data sources, sample composition, data
screens, and variable construction. The sample period is 1984 to 2014.
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table v
regressions of foreign income shares on etr spreads and characteristics

Dependent variable is FSPIL in year t

L = 1 L = 3 L = 5

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant −0.007 −0.55 −0.006 −0.40 −0.008 −0.40
∆ETRL Year t 0.203 26.28 0.248 25.31 0.315 24.52
logTAL Year t 0.103 9.36 0.050 4.29 0.022 2.83
logMEL Year t −0.057 −5.46 −0.015 −1.71 −0.004 −0.56
logBML Year t −0.017 −2.14 −0.001 −0.13 0.009 0.68
EPL Year t −0.467 −7.33 −0.014 −0.27 0.018 0.83
ROAL Year t −0.708 −16.50 −0.547 −5.12 −0.222 −3.63
PPEL Year t −0.064 −0.91 −0.090 −2.11 −0.011 −0.44
LEVL Year t 0.001 0.04 0.076 2.79 0.102 3.65
INTANGL Year t −0.055 −2.21 −0.022 −0.80 0.004 0.18
R&DL Year t 0.900 6.46 0.554 4.35 0.236 5.20
ADVL Year t 0.038 0.25 −0.054 −0.44 0.048 0.51

Avg N(t) 563. 410. 301.
Avg R2 0.249 0.247 0.313

The table summarizes the results obtained by fitting the cross-sectional regression specification

FSPIL(n, t) = b0(t) + b1(t)∆ETRL(n, t) + b2(t) logTAL(n, t) + b3(t) logMEL(n, t) + b4(t) logBML(n, t)

+ b5(t)EPL(n, t) + b6(t)ROAL(n, t) + b7(t)PPEL(n, t) + b8(t)LEVL(n, t) + b9(t)INTANGL(n, t)

+ b10(t)R&DL(n, t) + b11(t)ADVL(n, t) + eL(n, t), n = 1, 2, . . . , N(t),

where FSPIL(n, t) is the annual observation of our L-year measure of the foreign share of pre-tax income for
firm n in year t, ∆ETRL(n, t) = DETRL(n, t)−FETRL(n, t) is the difference between the annual observations
of our L-year measure of the domestic ETR and our L-year measure of the foreign ETR for firm n in year t,
logTAL(n, t) is the average value of log total assets for firm n in year t (the average is over years t − L + 1
to t), logMEL(n, t) is the average value of log market equity for firm n in year t, logBML(n, t) is the average
value of the log book-to-market equity ratio for firm n in year t, EPL(n, t) is the average earning-price ratio
for firm n in year t, ROAL(n, t) is the average return on assets for firm n in year t, PPEL(n, t) is the average
value of net property, plant and equipment relative to total assets for firm n in year t, LEVL(n, t) is the
average value of long-term debt relative to total assets for firm n in year t, INTANGL(n, t) is the average
value of intangibles relative to total assets for firm n in year t, R&DL(n, t) is the average value of research
and development expenditures relative to total assets for firm n in year t, and ADVL(n, t) is the average
value of advertising expenditures relative to total assets for firm n in year t. The analysis is conducted for
L = 1, L = 3, and L = 5. We use ordinary least squares to fit the specification for each t ∈ (1, 2, . . . , T ),

and report the average values of the coefficient estimates (Avg b̂(t)), the t-statistics of the averages (t-stat),
the average number of observations for the annual regressions (Avg N(t)), and the average regression R-
squared (Avg R2). The dependent and explanatory variables are demeaned at the firm level prior to fitting
the specification (i.e., we employ firm fixed effects). The standard errors used to construct the t-statistics
are robust to serial correlation and conditional heteroskedasticity of unspecified form. The procedure used
to compute the standard errors is described in the Appendix. See the footnote to Table 3 for information on
the data sources, sample composition, data screens, and variable construction. In addition to satisfying the
general data screens discussed in Table 3, a firm must have a non-missing value for every characteristic for
year t to be included in the regression for year t. The sample period is 1984 to 2014.
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table vi
regressions of 1-year foreign income shares on lagged etr spreads and characteristics

Dependent variable is FSPI1 in year t

Model 1 Model 2 Model 3

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant −0.010 −1.57 −0.005 −0.46 −0.006 −0.56
∆ETR1 Year t− 1 0.047 5.72
∆ETR3 Year t− 1 0.034 4.96
∆ETR5 Year t− 1 0.040 3.19
logTA1 Year t 0.104 7.44 0.112 6.76 0.113 7.10
logME1 Year t −0.052 −4.01 −0.057 −2.96 −0.058 −3.49
logBM1 Year t −0.017 −1.66 −0.007 −0.47 0.002 0.17
EP1 Year t −0.410 −5.25 −0.556 −3.92 −0.699 −4.50
ROA1 Year t −0.651 −11.07 −0.388 −4.64 −0.304 −2.94
PPE1 Year t −0.070 −0.84 −0.128 −1.98 −0.134 −2.58
LEV1 Year t −0.011 −0.63 0.011 0.22 0.037 0.97
INTANG1 Year t −0.046 −1.44 −0.020 −0.71 0.008 0.47
R&D1 Year t 0.824 3.88 1.086 7.20 1.154 9.07
ADV1 Year t −0.042 −0.22 −0.017 −0.06 0.075 0.23

Avg N(t) 495. 376. 304.
Avg R2 0.172 0.146 0.145

The table summarizes the results obtained by fitting the cross-sectional regression specification

FSPI1 (n, t) = b0(t) + b1(t)∆ETRL(n, t− 1) + b2(t) logTA1 (n, t) + b3(t) logME1 (n, t) + b4(t) logBM1 (n, t)

+ b5(t)EP1 (n, t) + b6(t)ROA1 (n, t) + b7(t)PPE1 (n, t) + b8(t)LEV1 (n, t) + b9(t)INTANG1 (n, t)

+ b10(t)R&D1 (n, t) + b11(t)ADV1 (n, t) + e1(n, t), n = 1, 2, . . . , N(t),

where FSPIL(n, t) is the annual observation of our L-year measure of the foreign share of pre-tax income
for firm n in year t, ∆ETRL(n, t − 1) = DETRL(n, t − 1) − FETRL(n, t − 1) is the difference between the
lagged annual observations of our L-year measure of the domestic ETR and our L-year measure of the foreign
ETR for firm n in year t, logTA1 (n, t) is the log total assets for firm n in year t, logME1 (n, t) is the log
market equity for firm n in year t, logBM1 (n, t) is the log book-to-market equity ratio for firm n in year
t, EP1 (n, t) is the earning-price ratio for firm n in year t, ROA1 (n, t) is the return on assets for firm n in
year t, PPE1 (n, t) is the value of net property, plant and equipment relative to total assets for firm n in
year t, LEV1 (n, t) is the value of long-term debt relative to total assets for firm n in year t, INTANG1 (n, t)
is the value of intangibles relative to total assets for firm n in year t, R&D1 (n, t) is the value of research
and development expenditures relative to total assets for firm n in year t, and ADV1 (n, t) is the value of
advertising expenditures relative to total assets for firm n in year t. The analysis is conducted for L = 1,
L = 3, and L = 5. We use ordinary least squares to fit the specification for each t ∈ (1, 2, . . . , T ), and

report the average values of the coefficient estimates (Avg b̂(t)), the t-statistics of the averages (t-stat), the
average number of observations for the annual regressions (Avg N(t)), and the average regression R-squared
(Avg R2). The dependent and explanatory variables are demeaned at the firm level prior to fitting the
specification (i.e., we employ firm fixed effects). The standard errors used to construct the t-statistics are
robust to serial correlation and conditional heteroskedasticity of unspecified form. The procedure used to
compute the standard errors is described in the Appendix. See the footnote to Table 3 for information on
the data sources, sample composition, data screens, and variable construction. In addition to satisfying the
general data screens discussed in Table 3, a firm must have a non-missing value for every characteristic for
year t to be included in the regression for year t. The sample period is 1984 to 2014.
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table vii
regressions to estimate unanticipated changes in the 1-year foreign income share

Dependent variable is FSPI1 in year t

Model 1 Model 2 Model 3

Regressor Period Avg â(t) t-stat Avg â(t) t-stat Avg â(t) t-stat

Constant 0.001 0.37 0.003 0.73 0.002 0.43
FSPI1 Year t− 1 0.331 15.44 0.355 14.17 0.369 12.53
FSPI1 Year t− 2 0.027 2.10 0.045 3.87
FSPI1 Year t− 3 0.015 0.86
logTA1 Year t− 1 0.054 6.17 0.048 5.17 0.049 4.37
logME1 Year t− 1 −0.011 −1.50 −0.009 −1.03 −0.010 −0.80
logBM1 Year t− 1 0.012 1.97 0.012 1.85 0.022 1.76
EP1 Year t− 1 −0.011 −0.28 0.023 0.47 −0.057 −1.15
ROA1 Year t− 1 −0.181 −2.88 −0.209 −3.89 −0.083 −1.58
PPE1 Year t− 1 −0.073 −2.35 −0.068 −1.81 −0.059 −1.97
LEV1 Year t− 1 0.020 1.23 0.016 0.81 0.028 1.23
INTANG1 Year t− 1 −0.019 −0.57 −0.015 −0.35 −0.034 −1.23
R&D1 Year t− 1 0.249 2.32 0.330 2.98 0.301 1.93
ADV1 Year t− 1 0.045 0.46 −0.030 −0.31 −0.031 −0.28

Avg N(t) 504. 457. 411.
Avg R2 0.201 0.222 0.245

The table summarizes the results obtained by fitting the predictive cross-sectional regression specification

FSPI1 (n, t) = a0(t) +
∑K

k=1 ak(t)FSPI1 (n, t− k) + aK+1(t) logTA1 (n, t− 1) + aK+2(t) logME1 (n, t− 1)

+ aK+3(t) logBM1 (n, t− 1) + aK+4(t)EP1 (n, t− 1) + aK+5(t)ROA1 (n, t− 1)

+ aK+6(t)PPE1 (n, t− 1) + aK+7(t)LEV1 (n, t− 1) + aK+8(t)INTANG1 (n, t− 1)

+ aK+9(t)R&D1 (n, t− 1) + aK+10(t)ADV1 (n, t− 1) + u1(n, t), n = 1, 2, . . . , N(t),

where FSPI1 (n, t) is our 1-year measure of the foreign share of pre-tax income for firm n in year t, logTA1 (n, t)
is the log total assets for firm n in year t, logME1 (n, t) is the log market equity for firm n in year t,
logBM1 (n, t) is the log book-to-market equity ratio for firm n in year t, EP1 (n, t) is the earning-price ratio
for firm n in year t, ROA1 (n, t) is the return on assets for firm n in year t, PPE1 (n, t) is the value of net
property, plant and equipment relative to total assets for firm n in year t, LEV1 (n, t) is the value of long-term
debt relative to total assets for firm n in year t, INTANG1 (n, t) is the value of intangibles relative to total
assets for firm n in year t, R&D1 (n, t) is the value of research and development expenditures relative to total
assets for firm n in year t, and ADV1 (n, t) is the value of advertising expenditures relative to total assets for
firm n in year t. The analysis is conducted for K = 1, K = 2, and K = 3. We use ordinary least squares to
fit the specification for each t ∈ (1, 2, . . . , T ), and report the average values of the coefficient estimates (Avg
â(t)), the t-statistics of the averages (t-stat), the average number of observations for the annual regressions
(Avg N(t)), and the average regression R-squared (Avg R2). The dependent and explanatory variables are
demeaned at the firm level prior to fitting the specification (i.e., we employ firm fixed effects). The standard
errors used to construct the t-statistics are robust to serial correlation and conditional heteroskedasticity
of unspecified form. The procedure used to compute the standard errors is described in the Appendix. See
the footnote to Table 3 for information on the data sources, sample composition, data screens, and variable
construction. In addition to satisfying the general data screens discussed in Table 3, a firm must have non-
missing values for the required lags of FSPI1 (n, t) and a non-missing value of every characteristic in year
t− 1 to be included in the regression for year t. The sample period is 1984 to 2014.
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table viii
regressions that explain unanticipated changes in the 1-year foreign income share

Dependent variable is FSPI1 residual in year t

Model 1 Model 2 Model 3

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant 0.054 8.77 0.051 9.54 0.041 8.32
∆ETR1 Year t− 1 0.060 9.83 0.069 11.03 0.065 11.85
I[∆ETR1<0] ×∆ETR1 Year t− 1 0.112 11.29 0.108 8.83 0.108 7.27
Change in ∆ETR1 Years t− 1 to t 0.164 18.42 0.166 18.84 0.170 18.89
I[∆ETR1<0]× Change in ∆ETR1 Years t− 1 to t 0.031 2.86 0.031 2.36 0.032 2.06
logTA1 Year t 0.037 6.86 0.043 6.74 0.051 7.59
logME1 Year t −0.040 −6.83 −0.047 −6.54 −0.054 −6.99
logBM1 Year t −0.008 −1.30 −0.012 −1.89 −0.010 −2.24
EP1 Year t −0.506 −10.82 −0.510 −9.75 −0.550 −10.84
ROA1 Year t 0.011 0.27 0.022 0.54 0.107 1.92
PPE1 Year t 0.040 3.34 0.046 5.56 0.050 9.97
LEV1 Year t −0.006 −0.41 −0.021 −1.23 −0.019 −1.22
INTANG1 Year t −0.000 −0.01 0.010 0.95 0.032 2.24
R&D1 Year t 0.168 6.19 0.175 5.98 0.183 5.24
ADV1 Year t 0.096 3.64 0.097 3.94 0.094 2.92

Avg N(t) 478. 425. 372.
Avg R2 0.177 0.185 0.193

The table summarizes the results obtained by fitting the cross-sectional regression specification

û1(n, t) = b0(t) + b1(t)∆ETR1(n, t− 1) + b2(t)(∆ETR1(n, t− 1)× I[∆ETR1(n,t−1)<0])

+ b3(t)(∆ETR1(n, t)−∆ETRt(n, t− 1)) + b4(t)((∆ETR1(n, t)−∆ETRt(n, t− 1))

× I[∆ETR1(n,t−1)<0]) + b5(t) logTA1 (n, t) + b6(t) logME1 (n, t) + b7(t) logBM1 (n, t)

+ b8(t)EP1 (n, t) + b9(t)ROA1 (n, t) + b10(t)PPE1 (n, t) + b11(t)LEV1 (n, t)

+ b12(t)INTANG1 (n, t) + b13(t)R&D1 (n, t) + b14(t)ADV1 (n, t) + v1(n, t), n = 1, 2, . . . , N(t),

where û1(n, t) is the residual for firm n in year t from the specification with the same model number in
Table VII (an estimate of the unanticipated component of our 1-year measure of the foreign share of pre-tax
income), ∆ETR1 (n, t−1) = DETR1 (n, t−1)−FETR1 (n, t−1) is the difference between our 1-year measures
of the domestic and foreign ETRs for for firm n in year t− 1, I[∆ETR1 (n,t−1)<0] is an indicator variable that
equals one if ∆ETR1 (n, t− 1) < 0 and zero otherwise, logTA1 (n, t) is the log total assets for firm n in year
t, logME1 (n, t) is the log market equity for firm n in year t, logBM1 (n, t) is the log book-to-market equity
ratio for firm n in year t, EP1 (n, t) is the earning-price ratio for firm n in year t, ROA1 (n, t) is the return
on assets for firm n in year t, PPE1 (n, t) is the value of net property, plant and equipment relative to total
assets for firm n in year t, LEV1 (n, t) is the value of long-term debt relative to total assets for firm n in year
t, INTANG1 (n, t) is the value of intangibles relative to total assets for firm n in year t, R&D1 (n, t) is the
value of research and development expenditures relative to total assets for firm n in year t, and ADV1 (n, t)
is the value of advertising expenditures relative to total assets for firm n in year t. We use OLS to fit the
specification for each t ∈ (1, 2, . . . , T ), and report the average values of the coefficient estimates (Avg b̂(t)), the
t-statistics of the averages (t-stat), the average number of observations for the annual regressions (Avg N(t)),
and the average regression R-squared (Avg R2). All variables are demeaned at the firm level prior to fitting
the specification (i.e., we employ firm fixed effects). The standard errors used to construct the t-statistics
are robust to serial correlation and conditional heteroskedasticity of unspecified form. The procedure used
to compute the standard errors is described in the Appendix. See the footnote to Table 3 for information on
the data sources, sample composition, data screens, and variable construction. In addition to satisfying the
data screens discussed in Table 3, a firm must have a non-missing value of ∆ETR(n, t−1) and a non-missing
value of every characteristic in year t to be included in the regression for year t. The sample period is 1984
to 2014.
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table ix
pooled linear regressions of foreign income shares on etr spreads

Dependent variable is FSPIL in year t

L = 1 L = 3 L = 5

Regressor Period b̂ t-stat b̂ t-stat b̂ t-stat

Constant −0.005 −1.70 −0.031 −12.22 −0.025 −8.91
∆ETRL Year t 0.205 28.78 0.249 32.94 0.309 32.00
logTAL Year t 0.095 8.76 0.050 6.35 0.022 4.28
logMEL Year t −0.050 −4.81 −0.015 −2.15 −0.005 −0.93
logBML Year t −0.011 −1.56 0.004 0.51 0.012 1.80
EPL Year t −0.400 −6.00 −0.011 −0.37 0.023 1.63
ROAL Year t −0.730 −14.00 −0.487 −5.82 −0.201 −5.30
PPEL Year t −0.080 −1.96 −0.103 −2.80 −0.014 −0.80
LEVL Year t 0.002 0.10 0.068 2.51 0.092 4.74
INTANGL Year t −0.044 −1.88 0.005 0.23 0.029 1.54
R&DL Year t 0.941 8.88 0.500 4.75 0.211 5.45
ADVL Year t 0.000 0.00 −0.086 −1.04 0.067 1.15

N 17,443 11,895 8,131
R2 0.259 0.249 0.304

The table summarizes the results obtained by fitting the linear regression specification

FSPIL(n, t) = b0 + b1∆ETRL(n, t) + b2 logTAL(n, t) + b3 logMEL(n, t) + b4 logBML(n, t)

+ b5EPL(n, t) + b6ROAL(n, t) + b7PPEL(n, t) + b8LEVL(n, t) + b9INTANGL(n, t)

+ b10R&DL(n, t) + b11ADVL(n, t) + eL(n, t), n = 1, 2, . . . , N(t), t = 1, 2, . . . , T,

where FSPIL(n, t) is the annual observation of our L-year measure of the foreign share of pre-tax income for
firm n in year t, ∆ETRL(n, t) = DETRL(n, t)−FETRL(n, t) is the difference between the annual observations
of our L-year measure of the domestic ETR and our L-year measure of the foreign ETR for firm n in year t,
logTAL(n, t) is the average value of log total assets for firm n in year t (the average is over years t − L + 1
to t), logMEL(n, t) is the average value of log market equity for firm n in year t, logBML(n, t) is the average
value of the log book-to-market equity ratio for firm n in year t, EPL(n, t) is the average earning-price ratio
for firm n in year t, ROAL(n, t) is the average return on assets for firm n in year t, PPEL(n, t) is the average
value of net property, plant and equipment relative to total assets for firm n in year t, LEVL(n, t) is the
average value of long-term debt relative to total assets for firm n in year t, INTANGL(n, t) is the average
value of intangibles relative to total assets for firm n in year t, R&DL(n, t) is the average value of research
and development expenditures relative to total assets for firm n in year t, and ADVL(n, t) is the average value
of advertising expenditures relative to total assets for firm n in year t. The analysis is conducted for L = 1,
L = 3, and L = 5. We fit the specification by pooled ordinary least squares using both firm and year fixed
effects. The firm fixed effects are incorporated by demeaning the dependent and explanatory variables at
the firm level prior to fitting the specification. The year fixed effects are incorporated by including indicator
variables for every year except the first year covered by the sample (1984 for L = 1, 1986 for L = 3, and 1988
for L = 5). Standard errors are clustered by year, and are corrected to reflect the impact of demeaning the

variables on the available degrees of freedom. We report the estimates of the coefficients (b̂), their t-statistics
(t-stat), the number of observations (N), and the regression R-squared (R2). See the footnote to Table 3 for
information on the data sources, sample composition, data screens, and variable construction. The sample
period is 1984 to 2014.
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table x
polynomial regressions of foreign income shares on etr spreads

Panel A Dependent variable is FSPIL in year t

L = 1 L = 3 L = 5

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant −0.003 −0.15 −0.004 −0.15 −0.005 −0.17
∆ETRL Year t 0.092 9.07 0.157 12.13 0.246 16.41
(∆ETRL)2 Year t 0.112 16.97 0.162 7.85 0.183 10.12
(∆ETRL)3 Year t 0.248 14.95 0.252 11.90 0.171 6.45

Avg N(t) 715. 584. 481.
Avg R2 0.134 0.191 0.258

Panel B Dependent variable is FSPIL in year t

L = 1 L = 3 L = 5

Regressor Period Avg b̂(t) t-stat Avg b̂(t) t-stat Avg b̂(t) t-stat

Constant −0.003 −0.15 −0.004 −0.15 −0.005 −0.17
I[∆ETRL<0] Year t 0.008 1.76 −0.004 −0.80 −0.005 −0.77
∆ETRL Year t 0.092 2.67 0.153 4.90 0.252 7.50
I[∆ETRL<0] ×∆ETRL Year t −0.147 −2.94 −0.172 −2.67 −0.153 −1.51
(∆ETRL)2 Year t 0.343 7.72 0.382 7.02 0.319 6.72
I[∆ETRL<0] × (∆ETRL)2 Year t −0.622 −13.36 −0.637 −12.99 −0.452 −7.94

Avg N(t) 715. 584. 481.
Avg R2 0.142 0.198 0.265

Panel A of the table summarizes the results obtained by fitting the cross-sectional regression specification

FSPIL(n, t) = b0(t) + b1(t)∆ETRL(n, t) + b2(t)(∆ETRL(n, t))2 + b3(t)(∆ETRL(n, t))3

+ eL(n, t), n = 1, 2, . . . , N(t),

where FSPIL(n, t) is the annual observation of our L-year measure of the foreign share of pre-tax income
for firm n in year t, and ∆ETRL(n, t) = DETRL(n, t) − FETRL(n, t) is the difference between the annual
observations of our L-year measure of the domestic ETR and our L-year measure of the foreign ETR for
firm n in year t. Panel B of the table summarizes the results obtained by fitting the cross-sectional regression
specification

FSPIL(n, t) = b0(t) + b1(t)I[∆ETRL(n,t)<0] + b2(t)∆ETRL(n, t) + b3(t)(∆ETRL(n, t)× I[∆ETRL(n,t)<0])

+ b4(t)(∆ETRL(n, t))2 + b5(t)((∆ETRL(n, t))2 × I[∆ETRL(n,t)<0]) + eL(n, t), n = 1, 2, . . . , N(t),

where I[∆ETRL(n,t)<0] is an indicator variable that equals one if ∆ETRL(n, t) < 0 and zero otherwise. The
analysis is conducted for L = 1, L = 3, and L = 5. We use ordinary least squares to fit the two specifications
for each t ∈ (1, 2, . . . , T ), and report the average values of the coefficient estimates (Avg b̂(t)), the t-statistics
of the averages (t-stat), the average number of observations for the annual regressions (Avg N(t)), and
the average regression R-squared (Avg R2). The dependent and explanatory variables are demeaned at the
firm level prior to fitting the specifications (i.e., we employ firm fixed effects). The standard errors used to
construct the t-statistics are robust to serial correlation and conditional heteroskedasticity. The procedure
used to compute the standard errors is described in the Appendix. See the footnote to Table 3 for information
on the data sources, sample composition, data screens, and variable construction. The sample period is 1984
to 2014.
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FIGURE 1. ANNUAL CROSS-SECTIONAL MEANS OF EFFECTIVE TAX RATE MEASURES  
 

Each panel compares the time series behavior of two ETR measures. The first column of three plots shows the annual 

cross-sectional average of 1-, 3- and 5-year global ETRs that are computed using (i) the firm’s current tax expense 

and (ii) cash taxes paid by the firm. The second column of three plots shows the annual cross-sectional average of the 

1-, 3- and 5-year jurisdiction-specific ETRs computed using the current tax expense in each jurisdiction. Information 

on data sources, sample composition, data screens, and variable construction is provided in the footnotes to Table I 

for the global ETRs and Table II for the jurisdiction-specific ETRs. The sample period is 1984 to 2014. 
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FIGURE 2. ANNUAL CROSS-SECTIONAL MEANS OF FOREIGN INCOME SHARES AND ETR SPREADS  
 

The first column of three plots shows the annual cross-sectional average of 1-, 3- and 5-year measures of the foreign 

share of pre-tax income. The second column of three plots shows the annual cross-sectional average of 1-, 3- and 5- 

ETR spreads (domestic ETR minus foreign ETR) that are computed using the firm’s current tax expense in each 

jurisdiction. Information on data sources, sample composition, data screens, and variable construction is provided in 

the footnote to Table III. The sample period is 1984 to 2014. 
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FIGURE 3.  ANNUAL CROSS-SECTIONAL REGRESSION ESTIMATES OF SLOPES ON ETR SPREADS 
 

Each panel of the figure shows a time series of estimated slope coefficients obtained by fitting annual cross-sectional 

regressions of a measure of the foreign share of pre-tax income on the spread between the domestic and foreign 

ETRs. The first column of three plots is for regressions without controls (Model 3 in panels A, B, and C of Table 

IV). The second column of three plots is for regressions that use firm characteristics as controls (Models 1, 2, and 3 

in Table V). Information on data sources, sample composition, data screens, and variable construction is provided in 

the footnote to Table III. The sample period is 1984 to 2014.  
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FIGURE 4. RELATION BETWEEN FOREIGN INCOME SHARE AND EFFECTIVE TAX RATE SPREAD 
 

The curves show the estimated relation between the foreign share of pre-tax income and the spread between the 

domestic and foreign effective tax rates using different measures of income and taxes. The foreign share of pre-tax 

income is the cumulative value of foreign pre-tax income over one, three, or five consecutive years divided by the 

cumulative value of both foreign and domestic pre-tax income over the same time frame. The long-run ETRs are 

constructed by cumulating one, three, or five consecutive annual values of the current corporate tax expense for each 

jurisdiction, and then dividing by the cumulative value of pre-tax corporate income for the jurisdiction over the same 

time frame.  The parameter estimates used to construct the plots are obtained by modeling the foreign income share 

as a polynomial function of the tax rate spread (see Table X). Information on data sources, sample composition, data 

screens, and variable construction is provided in the footnote to Table III. The sample period is 1984 to 2014.  
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