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Abstract

We analyze to what extent more generous tax loss offset regulations are associated

with a weaker decline and stronger recovery of firm stock prices during economic crises.

We argue that an unrestricted loss carryforward and, particularly, an unrestricted

loss carryback provides firms with additional liquidity, which should lower the risk of

bankruptcy and can be used for investment purposes. Our empirical findings document

that (1) an unrestricted loss carryforward and an unrestricted loss carryback result in

a weaker decline and more timely recovery of stock prices during the considered crises,

(2) this effect is stronger in high-tax countries, and (3) this effect is also dependent

upon pre-crisis profitability.
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1 Introduction

Existing literature has documented that tax regulations can help mitigate the effects
of economic crises and help firms recover (see, e.g., Slemrod and Wilson 2009 as well as
Hemmelgarn and Nicodème 2010). The corporate tax may, in principle, function as an
automatic stabilizer in such a way as to cushion the influence of an economic downturn on
relevant macroeconomic indicators (Buettner and Fuest 2010; Devereux and Fuest 2009).
Besides, short-term incentives, like enhanced depreciation or a temporary reduction of
corporate tax rates, can stimulate firm investment. However, the effectiveness of these
instruments is limited by the asymmetric design of worldwide corporate tax systems,
which are characterized by an immediate taxation of profits and a limited and delayed
refund for tax losses (Devereux et al. 2020). Extending tax loss offset possibilities for firms
is, therefore, a policy measure used widely by industrialized countries not only during
the economic crisis resulting from the current COVID-19 pandemic, but also during prior
recessions (see in this respect also the OECD recommendation, OECD 2020). Offsetting tax
losses reduces future tax payments or leads to a refund of previously paid taxes and should,
in general, help firms overcome liquidity problems in times of an economic downturn.
Moreover, firms can use excess funds resulting from the use of tax losses for investment
purposes, which may help them recover more timely. However, whether more favorable
loss offset regulations actually help firms mitigate the effects of an economic crisis has not
been clearly validated so far. Following this notion, we test empirically whether and to
what extent more generous loss offset regulations positively affect the stock market returns
of 2,729 listed firms from 24 industrialized countries during the past two economic crises:
the financial crisis beginning in 2008 and the COVID crisis starting in 2020.

We empirically analyze the effects of the main types of tax loss offset regulations,
i.e., loss carryback, loss carryforward, and intragroup loss offset, on the stock price of
listed multinational firms. We refer to the firm’s stock price since it is expected to reflect
the stabilizing and stimulating effects of more generous loss offset regulations. In doing
so, we test three different hypotheses. Loss offset regulations should, in general, help to
improve firm liquidity by allowing for a cash-effective refund or a reduction of future tax
payments. We, therefore, expect a positive impact of more generous loss carryforward and
loss carryback regulations on stock market returns (Hypothesis 1a). Intragroup loss offset,
as granted by group tax regimes in several countries, requires the existence of tax profits
and tax losses in different affiliates of the same multinational firm to become effective. We,
therefore, expect this instrument to be less effective during economic crises (Hypothesis
1b). Since the tax relief from the use of tax losses depends positively on the corporate tax
rate, we expect the effect described by Hypothesis 1a to be more pronounced in high-tax
countries (Hypothesis 2). Comparing the effects of the two types of intertemporal loss offset
regulations, we argue that loss carryback offers firms two particular advantages in crises.
First, tax refunds for incurred losses are granted as early as possible, i.e., immediately in
the loss year. Second, tax refunds are independent of the (uncertain) future profit situation,
i.e., generating post-crisis profits is not required. We, therefore, expect the positive effect
from a generous loss carryback regulation, on average, to be stronger than the positive
effect from a generous loss carryforward regulation if multinational firms report pre-crisis
profits. Since a loss carryback is ineffective in the case of tax losses in prior years, we expect
the opposite to be the case for multinational firms with pre-crisis losses (Hypothesis 3).

Analyzing the implications of loss-offset regulations during economic crises has its
merits over doing the same analysis during non-crisis times. First, we expect a higher
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relevance and a higher awareness of investors and analysts for the tax treatment of losses.
Second, losses from an economic crisis should come mainly unexpected and should, there-
fore, not be anticipated in pre-crisis capital market prices. Third, there is only small
within-country variation of tax loss offset rules, which usually stems from reforms during
economic crises. Focusing on these timeframes allows us also to analyze how market prices
respond to these changes.

Our empirical findings confirm all three hypotheses and show effects that are also
of economically relevant size. Firms that benefit from an unrestricted loss carryforward
or unrestricted loss carryback show a more than two percentage points lower stock price
decline during the crisis. Besides, the recovery period is more than 150 days shorter. Our
positive effect from loss carryback is even stronger the higher the applicable tax rate. Our
results also document considerable within-country heterogeneity in this response. While we
observe that firms with pre-crisis profits benefit particularly strong from a generous loss
carryback, the design of loss carryforward regulations is more important for firms with
pre-crisis losses. We also find that firms with high beta and low R&D-intensity benefit
particularly strong. Our findings hold for a number of robustness tests, documenting in
particular that our results are not biased by capturing non-tax country differences.

This study contributes to at least three bodies of literature. One strand of literature
investigates, in general, the interdependencies between tax policy and economic crises.
Keen et al. (2010), e.g., analyze how tax policy impacts the emergence of economic crises,
whereas Slemrod and Wilson (2009) as well as Hemmelgarn and Nicodème (2010) in-
vestigate how tax policy may help to overcome crises. A second strand examines, more
specifically, the effect of loss offset regulations. These papers focus primarily on the impact
of loss offset regulations on corporate investment decisions (e.g., Auerbach and Poterba
1987; Dreßler and Overesch 2013; Orihara 2015; Bethmann et al. 2018) or firm risk-taking
(e.g., Langenmayr and Lester 2018 and Koch and Prassel 2011). A third strand of liter-
ature analyzes, in general, the effect of tax policy on market valuation (e.g., Downs and
Tehranian 1988 and Cutler 1988). However, to the best of our knowledge, no existing study
directly investigates the relevance of generous loss offset for the stock market development
during an economic crisis. By focusing our analysis on stock market returns, we can ob-
serve how loss offset rules affect firms and to what extent investors reflect these effects in
market values. Given the increasing importance of stock market returns for private con-
sumption in recent years, a more stable stock market development may also help prevent
the crisis’s deterioration through this channel (see Auerbach and Feenberg 2000 in this
respect). Besides the stabilizing effects of a generous loss offset for firm development dur-
ing crises, our results also clearly document that investors consider the (complex) effects
of intertemporal loss offset. This is an important finding with policy implications since
a stable stock market development may help stabilize consumption (and thus the overall
development of the economy) during an economic crisis.

The remainder of this paper proceeds as follows. The following section presents prior
literature and highlights our contribution. Section 3 describes the institutional setting and
derives our hypotheses. Section 4 introduces our empirical strategy. Section 5 outlines our
data and discusses descriptive statistics. Section 6 provides our main results and several
robustness tests. Section 7 concludes.
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2 Related Literature

This paper builds on at least three bodies of literature.

A first strand of literature is dedicated to the general role of tax policy in stabilizing
firms during economic crises. To this end, Devereux et al. (2020) subdivide the current crisis
into three phases ((1) an acute overall disruption, (2) an initial recovery phase, and (3) the
longer term) and discuss the effectiveness of possible tax policy measures for these different
phases. The authors argue that the asymmetric nature of the corporate tax may limit the
effect of a more favorable corporate tax system (e.g., by reducing the tax rate or allowing
an accelerated depreciation) for loss-making firms (see also Zwick and Mahon 2017). Keen
et al. (2010) as well as Hemmelgarn and Nicodème (2010) argue that the tax advantages
from debt finance encouraged an excessive use of debt finance, which contributed to the
emergence of the 2008 financial crisis. Other studies point to the particular relevance of
loss carryover regulations. It has been documented that, besides the individual income
tax, the corporate tax can generally function as an automatic stabilizer, particularly by
stabilizing firm investment (Auerbach and Feenberg 2000). Lower corporate tax payments
may improve firm liquidity and thus help to stabilize investment of financially constrained
firms by reducing the volatility in net corporate earnings. However, if firms are in loss
situations, this effect should be moderated by the tax treatment of losses (Auerbach and
Feenberg 2000; Devereux and Fuest 2009; Buettner and Fuest 2010). Devereux and Fuest
(2009) argue that financially constrained firms are often in loss situations and that the
asymmetric design of the corporate tax makes it an ineffective automatic stabilizer. Based
on a German set of firm data, Buettner and Fuest (2010) empirically document that
only 20 percent of firms with capital market restrictions report positive taxable income.
These studies thus clearly point to the advantages of a loss carryback, which provides firms
with immediate cash advantage in loss situations. Dobridge (2021) empirically investigates
the investment and stabilization effects of tax refunds for US firms during two recent
recessions. She finds that US firms used 40 percent of received tax refunds for investment
purposes in 2002, whereas in and after 2008, tax refunds were largely used to improve firm
liquidity. Still, the policy measure led to a lower bankruptcy risk and a lower risk of a credit
downrating. Zwick and Mahon (2017) analyze the effect of temporary tax incentives from
bonus depreciation on firm investment. They find, amongst others, that firms respond
strongly if the policy measure generates immediate cash advantages, whereas reactions
are considerably smaller if cash effects only come in the future. This, again, points to the
cross-effects between the availability of loss carryback and other profit tax incentives.

A second strand of literature investigates the relevance of tax losses and tax loss offset
regulations in greater detail focusing also on non-crisis situations. Altshuler et al. (2009)
as well as Henry and Sansing (2018) point to the high and increasing number of loss firms
and, therefore, to an increasing relevance of tax losses. Using a comprehensive sample of
US corporate tax returns for the period 1982–2005, Altshuler et al. (2009) show that the
ratio of losses to positive income was much higher around the recession of 2001 than in
earlier recessions. Henry and Sansing (2018) develop a new measure for tax avoidance and
show that the established practice of dropping loss observations may considerably bias
inferences about tax avoidance. More recent studies by Drake et al. (2020) and Schwab
et al. (2022) show that significant parts of the variation in effective tax rates are driven
by valuation allowances related to prior year losses instead of international tax avoidance.

Tax losses and the treatment of tax losses influence different core business decisions.
Several studies have investigated the interaction between the usability of tax losses and
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firm investment. Bethmann et al. (2018) show that one-third of tax refunds stemming from
loss carrybacks are reinvested, whereas the remainder is used to improve firm liquidity or
is returned to shareholders. However, a later market exit of low productive loss-making
firms induced by tax refunds may result in a misallocation of tax revenues. Using a panel
of German Outbound FDI, Dreßler and Overesch (2013) show that a short carryforward
period lowers investment, particularly for firms with a high loss probability. Other studies
show that the asymmetric design of the corporate tax, i.e., the immediate taxation of
profits on the one hand and the delayed offset possibilities for tax losses, may limit the
effectiveness of other investment incentives. Edgerton (2010) analyzes the effectiveness of
bonus depreciation on firm investment and shows that the asymmetric design of the tax
system reduces the effectiveness of this instrument by four percent. Since the effectiveness
is largely driven by the cash-flow situation, he predicts that such tax incentives have the
smallest impact in an economic crisis.

According to Langenmayr and Lester (2018), risk-taking is also positively related to
the length of the loss carryforward period. The tax rate positively affects risk-taking for
firms that expect to use losses and has a weak negative effect for those that cannot. Other
studies (Gamm et al. 2018; De Simone et al. 2017; Hopland et al. 2018) look at the influence
of tax losses on international profit shifting and document the existence of a shift-to-loss
effect, i.e., a shifting of profits to foreign subsidiaries with low marginal tax rates for the
reason of tax losses. Concerning financing decisions, Graham (1996) shows that the use of
debt finance is negatively related to the existence of unused tax loss carryforwards.

A third strand of literature investigates the relationship between corporate tax rates,
tax avoidance, and firm value. According to Modigliani and Miller (1958), the market
value of a firm depends on the expected future net-of-tax profits. Lower expected future
tax payments, as a consequence of, e.g., lower corporate tax rates, the application of tax
avoidance practices, or an efficient use of tax losses, should therefore be associated with
an increase in firm value. The validity of this relationship has been tested empirically on
various occasions. It has been shown that more aggressive tax avoidance is not necessarily
associated with an increase in firm values but that this relationship also depends on the
governance of the firm (Desai and Dharmapala 2006), the uncertainty of future benefits
from tax avoidance (Jacob and Schütt 2020), and reputational costs (Hanlon and Slemrod
2009; Huesecken et al. 2018). Contrastingly, studies that take corporate tax reforms as
a natural experiment find the expected effect on firm market value. In this respect, a
number of studies have, e.g., documented that US firms that were expected to benefit
from the 2017 Tax Cuts and Jobs Act showed a positive stock market response around its
enactment (see Diercks et al. 2020; Kalcheva et al. 2020; Wagner et al. 2018).

3 Institutional Setting & Hypotheses

In all countries we consider in this paper, the corporate tax regime is characterized
by an asymmetric treatment of taxable profits and losses. Whereas profits are subject to
immediate taxation, losses can become tax-effective only by way of a loss carryforward or -
in some countries - also a loss carryback, which implies a time delay. Many countries further
restrict these options for intertemporal loss offset with regard to either the amount and/or
time. Table 1 shows the availability of an unrestricted (amount and time) loss carryforward
and unrestricted (amount) loss carryback at the beginning of the 2008 and 2020 economic
crises in our sample countries. Country-specific regulations are displayed in Tables 12 and
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13 in the Appendix.

Table 1: Overview of Intertemporal Loss Offset Rules and Group Tax Regimes

LossCarryback LossCarryforward GroupTaxSystem
2007 2019 2007 2019 2007 2019

yes 5 4 6 4 12 12
no 19 20 18 20 12 12

This table displays the distribution of loss carryback, loss carryforward, and group tax system rules
in the 24 sample countries across the two crises. Data from the EY Worldwide Corporate Tax Guides.

A further restriction to the use of tax losses within multinational firms stems from the
separate entity principle, which is also a common feature of the corporate tax system of all
considered countries. According to the separate entity principle, all affiliates of a multina-
tional group are treated as separate tax subjects. As a result, tax losses of one subsidiary
cannot be offset against tax profits of another subsidiary. Various countries offer specific
group tax regimes allowing for an intra-group loss offset to prevent tax disadvantages from
applying the separate entity principle. In most cases, however, these group tax regimes
do not ensure a complete offset of profits and losses within a corporate group: First, the
application of group tax regimes is subject to restrictive criteria in some countries (e.g.,
the necessity of a profit and loss transfer agreement in Germany). Second, in almost all
countries, group tax regimes are restricted to domestic subsidiaries. A cross-border loss
offset is allowed only in very few countries. Table 1 reports the number of countries in
our sample that offer a group tax regime at the beginning of the two considered crises.
Per-country information is given in Table 12 in the Appendix.

We argue that generous tax loss offset regulations may contribute significantly to sta-
bilizing firms during the acute phase of an economic crisis and help firms to recover timely
(see Devereux et al. 2020). Following the separate entity principle, foreign affiliates of a
multinational firm are subject to corporate tax in their country of residence. Consequently,
a multinational firm should not only be affected by the tax regime in its home country
but also by the regulations prevailing in the residence countries of its foreign affiliates.
We, thus, cannot exclude that our findings underestimate the true effect of loss carryover
regulations. However, we know from prior literature that the fraction of foreign income to
total income is, on average, only around 20 percent (see Gaertner et al. 2021; Dyreng and
Lindsey 2009). Therefore, we expect this effect not to be substantial.1

To derive our hypotheses, we start by forming our expectations regarding the effect
of more generous loss offset regulations on a firm’s downturn and recovery in an economic
crisis. Using tax losses by way of a loss carryback or loss carryforward provides firms with
additional liquidity, which may protect firms under financial constraints from bankruptcy
and/or a credit downrating (see Dobridge 2021). These cash inflows may exercise a stabi-
lizing effect, particularly if firms are subject to financial constraints and taxable losses at
the same time. According to the results by Buettner and Fuest (2010), capital market re-
strictions frequently coincide with taxable losses in their sample of German multinationals
in 80 percent of all cases.

1Another argument for using home country tax rules is that – in the absence of country-by-country
reporting – investors do not know the cross-country distribution of income and can therefore hardly consider
it.
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A rapid use of tax losses or the expectation of a rapid use of tax losses may also help
firms recover more timely from the crisis, particularly by fostering investment expenditure.
Three mechanisms may explain this effect. First, liquidity resulting from the use of tax
losses may be used for investments. Dobridge (2021) finds that US firms used 40 percent
of tax refunds received at the end of the 2004 recession, whereas this ratio amounts to 30
percent in non-crisis situations, according to results reported by Bethmann et al. (2018).
Second, unused tax losses put firms in a position of temporary tax exhaustion. In this situ-
ation, they do not benefit or benefit less from temporary fiscal stimulus, like temporary tax
rate reductions or bonus depreciation, which are frequently granted to mitigate the effects
of an economic crisis. Third, the tax exhaustion status of firms itself may constitute an
investment incentive if firms can expect that future profits resulting from that investment
are not subject to tax but can rather be used to offset prior losses. This, however, requires
that tax loss carryforwards are not subject to severe restrictions concerning either time or
amount.

Following the efficient market hypothesis (Fama 1970), we expect both the lower risk
of bankruptcy and the improved expectations for the future development of the firm to be
reflected in market values.2 In doing so, we implicitly assume that investors are reflecting
the complex implications of tax loss offset regulations in their economic decisions. Extant
literature has documented capital market responses to the introduction of new disclosure
requirements for (complex) tax information (see, e.g., Dutt et al. 2019; Johannesen and
Larsen 2016; Chen 2017; Hoopes et al. 2018).3 We assume that the same also holds for
information on tax loss offset that listed firms have to provide in the interim and annual
reports. We also believe that analysts and investors are particularly aware of these regu-
lations in times of a general economic downturn, where many firms suffer from losses and
many countries change these regulations.4 These considerations lead us to formulate our
first hypothesis.

Hypothesis 1a Multinational firms that are resident in countries with an unrestricted
loss carryback and/or unrestricted loss carryforward show a weaker decline in market value
during the acute phase of an economic crisis as well as a stronger and more timely recovery.

Similar arguments can also be brought forward in favor of group taxation regimes.
Also, the availability of an intragroup loss offset can result in an immediate utilization
of tax losses and, thus, provide the same advantages as an immediate loss carryback. As
outlined above, group tax regimes may be subject to restrictive application requirements
and are usually limited in their application to domestic subsidiaries, which may reduce
their effectiveness for multinational firms. Even more importantly, however, benefiting from
an intragroup loss offset requires that multinational firms have profitable and unprofitable
affiliates at the same time. We argue that an economic crisis with a global demand and/or
supply shock will, in many cases, affect different sectors and regions within a multinational

2We do not believe that the effects of the crisis, including the implications of tax loss offset regulations,
are anticipated ex-ante. They should, therefore, not be reflected in pre-crisis stock prices. Hereby, we rely
on the assumption that economic crises mainly come as unexpected events.

3Other papers find stock price reactions of the recent US tax reform (see Koutney and Mills 2018;
Wagner et al. 2018).

4This latter assumption of particular awareness can be confirmed by a google trend analysis. The
keyword loss carryback received particular monthly attention during the past two economic crises (March
2009/April 2010: highest values over the whole period 2004 to 2022; April 2020: highest value since 2013).
The keyword Verlustrücktrag received the highest monthly attention since 2004 in February 2021.
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firm simultaneously, which should even more limit the effectiveness of a group tax regime.
This leads us to formulate Hypothesis 1b as follows.

Hypothesis 1b The availability of a group tax regime in the home country of a multina-
tional firm is not associated with a weaker decline in market value during the acute phase
of an economic crisis as well as a stronger and more timely recovery.

The size of all effects discussed in formulating Hypothesis 1a depends on the statutory
corporate tax rate. Regardless of whether the corporate tax itself functions as an automatic
stabilizer, the positive liquidity effects resulting from the use of tax losses are positively
associated with a higher corporate tax rate. The same holds true also for the investment
incentive effects that depend on an immediate use or - at least - an expected use of tax
losses. We, therefore, expect the effects described by Hypothesis 1a to be stronger in
countries featuring a higher corporate tax rate and formulate Hypothesis 2.

Hypothesis 2 The effects described by Hypothesis 1a are more pronounced in countries
with a higher corporate tax rate.

The effectiveness of loss offset regulations should also depend on firm characteristics,
particularly the profit situation of the firm. A loss carryback regulation requires taxable
profits within the carryback period in order to provide tax advantages. Therefore, we
expect an unrestricted loss carryforward to be more effective than an unrestricted loss
carryback for multinational firms with pre-crisis losses. In contrast, multinational firms
with pre-crisis profits should benefit more from an unrestricted loss carryback. First, a loss
carryback offers immediate tax relief and thus cash advantages earlier than a loss carryfor-
ward. Second, tax advantages from a loss carryforward are contingent on the availability
of future profits. We, therefore, formulate Hypothesis 3 as follows.

Hypothesis 3 An unrestricted loss carryforward is more effective for multinational firms
with pre-crisis losses, whereas multinational firms with pre-crisis profits benefit more from
an unrestricted loss carryback.

4 Empirical Strategy

To test these hypotheses, we employ the following regression design for firm i and
country j in crisis t.

Performancei,t = β0 + β1LossCarrybackj,t + β2LossCarryforwardj,t

+ β3GroupTaxSystemj,t + δXi,t + γZj,t + µIndustry + ηCrisis + εi,t
(1)

where Performance is either measuring the share price decline of firm i during the
acute phase of the respective crisis (referred to as crisis period in the following) or the
recovery of firm i ’s stock price afterwards. The sample periods for our two considered
recessions are August 2007 to May 2012 and January 2020 to April 2021 and are determined
in line with extant literature and official publications.5 To measure the decline in firm

5We rely on Horta et al. 2014 for the beginning and end of the 2008 recession. For the 2020 crisis, we
consider the WHO reports on the first COVID-19 cases as starting point and finish our data collection in
April 2021.
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i ’s stock price (ReturnDecline), we use the percentage share price decline during the
crisis period, calculated as the difference between the minimum stock price during the
crisis and the maximum stock price reached prior to the crisis (adjusted for dividend
distributions). We use two dependent variables to measure firm i ’s stock price recovery
from the crisis. The first recovery variable (ReturnRecovery) is determined in accordance
with the following three-step procedure. We start by counting the number of days the
MSCIWorld needed to recover from its lowest value during the respective crisis to reach
its pre-crisis maximum. Next, we add this number of days to the firm-specific minimum
stock price date during the respective crisis. Lastly, we calculate the recovery return for
each firm by comparing the stock price of this day to firm i ’s pre-crisis maximum (see
Figure 1 for an illustrative example). Values above one for this variable indicate that firms
have fully recovered and are traded above the pre-crisis level. To determine the second
recovery variable (DaysRecovery), we calculate the firm-specific time period (in days)
between the day of the minimum stock price during the respective crisis period and the
day at which the stock price reaches its pre-crisis maximum. The definition of these two
variables captures both the strength and the timeliness of the stock price recovery.

Figure 1: ReturnRecovery - Variable Explanation

LossCarryback is an indicator variable taking the value of 1 if country j offers a loss
carryback of at least one year that is not restricted in amount.6 LossCarryforward takes
the value of 1 if country j allows for a loss carryforward that is restricted neither in terms
of time nor amount. According to Hypothesis 1a, we expect a positive and statistically

6Since we focus on very large multinationals, we assume that a loss carryback that is restricted in
amount is mainly ineffective for firms in our sample.
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significant coefficient estimate for β1 and β2 when explaining ReturnDecline and Return-
Recovery, indicating a smaller decline as well as a stronger recovery of stocks in countries
with more generous loss offset provisions. When explaining DaysRecovery, we expect a
significant and negative coefficient estimate for β1 and β2. Prior literature has identified
group tax systems as an instrument to effectively utilize tax benefits resulting from loss-
making subsidiaries (Oestreicher and Koch 2010; Rünger 2019). We, therefore, include an
indicator variable (GroupTaxSystem) taking the value of 1 if a group tax system is in
place and zero otherwise. According to Hypothesis 1b, however, we expect no significant
effect of GroupTaxSystem during an economic crisis. We report the values for our three
loss offset variables countrywise in Table 13.

X represents a vector of firm control variables. We control for firm size (Size) mea-
sured by total assets, and Leverage measured by total debt to total assets. Since Size is
highly skewed, we include it in terms of its natural logarithm. Furthermore, we include
the firm-specific risk (Beta). We use lagged values for all firm controls since current year
balance sheet information is published with a time lag and can, therefore, not be reflected
in current market prices.

Z represents a vector of country control variables to account for general differences
across the sample countries. We include the statutory tax rate (TaxRate), the unem-
ployment rate (Unemployment), GDP per Capita (GDPperCapita), GDP growth (GDP-
Growth), country risk (CountryRisk), the population (Population), the US dollar exchange
rate (ExchangeRate), and the inflation rate (Inflation). We include GDPperCapita in terms
of its natural logarithm and, again, all controls in terms of their one-year lags.

We use industry and crisis fixed effects to control for industry and crisis-specific prop-
erties. Furthermore, we use Driscoll-Kraay standard errors to account for serial correlation
between the crises (Driscoll and Kraay 1998; Hoechle 2007) and perform multi-way clus-
tering on year-industry-level and country-level. We weight each observation as to assign
equal weights across countries and crises. This approach should ensure that our results
are not biased by differences in the size of stock indices across countries7 and differences
in the availability of data across crises.8

According to Hypothesis 2, we expect that the positive liquidity effect from generous
loss offset rules increases with the statutory corporate tax rate.9 To test this relation, we
modify Equation 1 by adding an interaction term of the loss carryback dummy and the
statutory tax rate, leading to the following equation.10 We expect the coefficient estimate
of the interaction terms to be statistically significant and positive for ReturnDecline and
ReturnRecovery and negative for DaysRecovery.

7Otherwise, firms from Japan (Nikkei 225), e.g., would implicitly enter the regression with 7.5 times
the weight of US (Dow Jones 30) or German firms (Dax 30).

8We document in a robustness test using an unweighted panel that our results are not driven to any
considerable extent by the applied weighting mechanism.

9The firm-individual value of a loss carryback depends on the marginal tax rate of the respective firm.
Given that we investigate corporations with linear income tax schedules, this simplification is appropriate.

10We include no corresponding interaction term for the loss carryforward dummy since the value of loss
carryforwards depends rather on the future statutory tax rate than on the current one.
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Performancei,t = β0 + β1LossCarrybackj,t ∗ TaxRatej,t + β2LossCarrybackj,t

+ β3LossCarryforwardj,t + β4GroupTaxSystemj,t + β5TaxRatej,t

+ δXi,t + γZj,t + µindustry + ηcrisis + εi,t

(2)

Hypothesis 3 predicts that firms with pre-crisis tax losses are affected more by a
generous loss carryforward, whereas for firms with pre-crisis tax profits loss carryback
regulations should be of greater relevance. We test this hypothesis by splitting the sample
based on the accounting profits in the pre-crisis year.11 We then run the baseline regression
(Equation 1) for both subsamples and compare the coefficients estimated for LossCarryback
and LossCarryforward in each specification.

5 Data and Descriptive Analysis

To test our hypotheses, we examine companies listed in the benchmark index of 24
OECD- and EU-countries with a population of more than 10 million.12 We have several
reasons for this selection. First, the considered countries represent approximately 80 per-
cent of global economic activity (World Bank 2021), and firms listed in the respective
benchmark indices represent large shares of the overall free-float market capitalization in
the respective countries. Second, the capital markets of these countries are well developed,
making it more likely that investors are capable of reflecting the complex loss-offset regu-
lations correctly in market prices. Additionally, we restrict our sample to companies with
positive pre-crisis returns and negative returns during the crisis.

For each firm in our sample, we obtain balance sheet information and daily stock
market return data from 2007 to 2021 using Thomson Reuters. We complement these data
by hand-collected information on the country’s tax loss regulations, i.e., the availability
and details of a loss carryforward, a loss carryback, and an intragroup loss offset. All of
this tax information is taken from the EY Worldwide Corporate Tax Guides.13 Further,
we use information on statutory corporate tax rates from KPMG and additional country
controls from the International Monetary Fund. Table 14 presents descriptive statistics for
our sample.

According to Table 14, firms in our sample experienced, on average, a 49 percent stock
price decline during the two crises, while the firms recovered, on average, to 111 percent of
the pre-crisis level. Only 18 (17) percent of our sample firms are located in countries with
an unrestricted loss carryback (carryforward), while 27 percent can benefit from a group
tax system to offset losses across affiliates. We also provide a correlation matrix for all
explanatory variables included in the baseline regression (see Table 15 in the Appendix).
While LossCarryback and LossCarryforward are weakly negatively correlated (-0.06), we
observe positive correlations between LossCarryforward, GroupTaxSystem and TaxRate of

11Excluding all firms with a negative pre-crisis stock market performance from our data ensures, to a
certain extent, that both subsamples are comparable in economic terms.

12Table 13 gives an overview of the sample countries and their respective indices. We could not include
Argentina, Italy, South Korea, and Romania due to missing data in Thomson Reuters.

13We thank EY Germany for providing us with the relevant materials.
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between 0.3 and 0.5.14

In Table 2, we descriptively compare the share of firms for which the stock price fully
recovers within our sample period, depending on the availability of an unrestricted loss
carryback or unrestricted loss carryforward. We find that firms from countries with an
unrestricted loss carryback have a firm share with full recovery that is nine percentage
points higher compared to all other firms. This difference is also statistically significant
on the 1%-level. Contrary, we find no statistical difference for LossCarryforward.

Table 2: Full Recovery Rates Depending on Loss Offset Possibilities

LossCarryback LossCarryforward

Unrestricted 75.31% 65.37%
Restricted or not available 66.06% 68.22%

Diff 9.25% -2.85%
F-Value 0.0000*** 0.1978

This table presents the share of recovered firms in countries with an unrestricted Loss-
Carryback (LossCarryforward) compared to the recovery rate of firms in countries
without an unrestricted LossCarryback (LossCarryforward). E.g., 75.31% represents
the recovery rate for firms with unrestricted loss carryback possibility whereas 66.06%
represents the recovery rate for firm with restricted (or no) loss carryback option. Own
calculations. *** labels statistical significance at 1% level.

In Table 16, we provide further descriptives for the sub-samples of countries belonging
to the unrestricted loss carryback (carryforward) group or not. Amongst others, we observe
that firms in countries with an unrestricted loss carryback have, ceteris paribus, a higher
level of liquidity.15

6 Empirical Results

6.1 Baseline Results

6.1.1 General effects of a generous loss offset (Hypothesis 1)

According to Hypothesis 1a, we expect firms from countries with an unrestricted
loss carryforward and loss carryback to perform better in terms of stock price develop-
ment than firms from countries with more restrictive loss offset regulations. We expect no
similar effect for countries that offer an intra-group loss offset (Hypothesis 1b). Regres-
sion results for Hypothesis 1a and Hypothesis 1b are presented in Table 3. To measure
the firm’s stock price performance during the crisis, we use the percentage decline of the
firm’s share price, calculated as the difference between the minimum stock price during
and the maximum stock price prior to the crisis (ReturnDecline, Column 1), the recovery
of the stock price during the interval the MSCIWorld recovered from the respective decline
(ReturnRecovery, Column 2), and the number of days between the crisis minimum and the

14In addition to the low correlation, we test the inter-correlation among the loss offset variables and find
no redundancy of the three variables (Cronbach’s alpha 0.56).

15Note that the one-sided t-test indicates that this difference is statistically significant only at the 20
percent threshold.
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full recovery to the pre-crisis maximum (DaysRecovery16, Column 3). We use indicator
variables for an unrestricted loss carryback of at least one year (LossCarryback), an unre-
stricted loss carryforward (LossCarryforward), and the availability of a group tax system
(GroupTaxSystem).

Confirming Hypothesis 1a, we find positive and statistically significant coefficient es-
timates for LossCarryback and LossCarryforward in all three columns. An unrestricted
LossCarryback (LossCarryforward) mitigates the share price decline by 2.3 (2.9) percent-
age points. This effect is equivalent to 4.7 (6.0) percent of the average crisis decline in our
sample (49 percent). According to our results, the effect of a generous loss offset is even
more pronounced when we turn to our two recovery variables. Stock prices of firms located
in countries with an unrestricted LossCarryback (LossCarryforward) experience, on aver-
age, a 22 (13) percentage points larger recovery and recover to their pre-crisis maximum
170 (160) days earlier. These effects are equivalent to 19.8 (11.7) and 47 (45.1) percent of
the sample means. Besides, our results reported in Table 3 indicate no clear dominance
of either of the two loss-offset regulations. Whereas in specification (1), LossCarryforward
exercises a larger effect than LossCarryback, the opposite can be observed for the recovery
variables in specifications (2) and (3).17

In Hypothesis 1b, we hypothesize that a group tax system is not similarly effective
during a crisis, hence, expecting an insignificant coefficient estimate for the GroupTaxSys-
tem variable. Confirming Hypothesis 1b, the coefficient estimate for GroupTaxSystem is
indistinguishable from zero at conventional levels in specifications (1) and (2), besides
being negative or small in magnitude. Only in Specification (3) we find a significantly
negative effect indicating that the availability of a group tax system reduces the recovery
period. However, the significance level and the effect size are smaller than for the other
two loss offset variables.

Prior literature has pointed to the stabilizing effect of the corporate income tax during
a crisis (Auerbach and Feenberg, 2000; Buettner and Fuest 2010). Given that the corporate
income tax absorbs part of the overall income, it partially neutralizes reduced firm output.
Therefore, higher tax rates could potentially be associated with smaller stock price declines
and faster recoveries. However, the coefficient estimate for TaxRate is negative (positive)
and statistically significant in Column 1 (3), indicating that a higher corporate tax rate
is associated with a stronger decline during the downturn and a slower recovery. A one
standard deviation higher TaxRate enlarges the stock price decline by two percentage
points. This result supports findings by Devereux and Fuest (2009), who report only a
marginally stabilizing effect of the corporate income tax for the UK. In accordance with
prior literature, we expect higher values for firm Beta to be associated with a stronger
decline (weaker recovery) (Levy and Galili 2006; Luo et al. 2020; Wang and Young 2020).
Confirming this expectation, we find statistically significant coefficient estimates in line
with this prediction in two out of three specifications.

Classifying loss offset rules as being relevant or irrelevant solely based on no restric-
tions regarding time and amount, as done for our baseline regressions reported in Table
3, is not free of ambiguity. While the use of separate dummies for loss carryforward and
loss carryback enables us to directly compare the effects of different loss offset regulations,

16Since this measure is a count variable, we alternatively use a Poisson model. Results are untabulated
but show similar inferences.

17The difference is statistically significant at the ten percent confidence level only in the case of specifi-
cation (2).
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Table 3: Baseline Results

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3)

LossCarryback 0.0228* 0.2240*** -174.8508**
(1.78) (4.87) (-2.45)

LossCarryforward 0.0293** 0.1335*** -155.1555**
(1.99) (2.66) (-2.26)

GroupTaxSystem -0.0003 0.0424 -105.1728*
(-0.03) (0.85) (-1.85)

TaxRate -0.5317*** -0.0236 675.0288*
(-4.31) (-0.05) (1.67)

Unemployment -0.0001 -0.0018 -0.1875
(-0.09) (-0.31) (-0.05)

GDPperCapita -0.0067 -0.0621 -3.6635
(-0.39) (-0.88) (-0.07)

Inflation 0.0049*** 0.0262*** -15.5211***
(3.00) (4.06) (-3.43)

GDPGrowth -0.0116* 0.0107 1.7211
(-1.91) (0.41) (0.07)

ExchangeRate -0.0000 0.0000 -0.0351
(-0.25) (1.54) (-1.41)

CountryRisk 0.0062*** -0.0108 6.9142
(2.72) (-1.27) (0.95)

Population 0.0001** -0.0000 -0.1192
(2.48) (-0.39) (-1.00)

Beta -0.0865*** -0.1032** 43.7958
(-7.31) (-2.11) (1.00)

Leverage -0.0068*** -0.0244*** -63.8144
(-3.65) (-2.72) (-0.49)

Size 0.0039 -0.0261 34.1619*
(0.72) (-1.15) (1.71)

ReturnPreCrisis -0.0137*** -0.0300 13.5338
(-2.75) (-1.01) (0.79)

Crisis & Industry FE Yes Yes Yes
Observations 3,139 2,729 2,126
Centered R2 0.1314 0.0644 0.0945

This table represents the baseline results for Hypotheses 1a and 1b. Data from the International Monetary
Fund, EY Worldwide Corporate Tax Guide, and Thomson Reuters. The observational units are firms.
See Table 14 for variable definitions. Heteroskedasticy-robust Driscoll-Kraay standard errors with multi-
way clustering on year-industry-level and country-level in parentheses. * Indicates significance at the
10% level, ** indicates significance at the 5% level, *** indicates significance at the 1% level.

we disregard to a certain extent existing variation in these rules (e.g., we regard a loss
carryback with amount restriction as equivalent to no loss carryback). Besides, incorpo-
rating separate dummies in the same regression may suffer from correlation between these
variables. In order to fully exploit the existing variation in loss offset regulations and test
the robustness of our findings against alternative definitions of our loss offset variables, we
use two additional variables that evaluate the restrictiveness of loss offset rules based on
a combined scoring model.

Combined1, used in Table 4, can take values between zero and four. The score is
increased by one point for a loss carryback of at least one year and a loss carryforward
without time restriction. One further point is added for each of these regulations not being
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restricted in amount. We consider the different score levels as separate categorical variables
in order to be able to make the effect of different score levels transparent and test them for
statistical significance. Our results reported in Table 4 indicate consistently that higher
values for Combined1 are associated with a weaker decline as well as a stronger and faster
recovery of stock prices. For all three specifications, the effect size for Combined1=3 and
Combined1=4 exceeds the effect size for the next smaller score. Moreover, seven out of nine
of these coefficients are statistically significant. F-tests for the significance of the differences
in coefficients reported in the lower section of the table reveal statistical significance in
eight out of nine cases.

Combined2 further differentiates depending on time-related restrictions. Whereas,
again, one point is granted for loss carryback or loss carryforward without amount-related
restriction, values between zero and one are added to the score depending on the loss
carryforward or loss carryback period.18 Accordingly, Combined2 can again take values
between zero and four. We report regression results using Combined2 to assess loss offset
possibilities in Table 17 in the Appendix. Again, we find statistical significant effects for all
three dependent variables, pointing in the expected direction. Altogether, these findings
demonstrate that our findings are not sensitive to the particular definition of our loss offset
variables and that a more generous design of loss offset regulations is associated with a
stronger effect.

Several countries reformed their tax loss offset rules in the two recessions considered in
this paper. We further look at the implications of such reforms by considering an additional
explanatory variable IncreasedLossOffset. This variable takes the value of 1 if a country has
extended its loss offset regulations during the respective crisis in a way that LossCarryback
or LossCarryforward changes from zero to one. We observed such reforms in two (six) of our
sample countries during the 2008 (2020) crisis.19 Considering that the enhanced loss offset
was not available during the complete crisis period, we expect, in theory, a positive effect
on our two recovery variables and no significant effect for ReturnDecline. Our regression
results reported in Table 5 confirm these expectations by majority. While we find no
significant effect of IncreasedLossOffset on ReturnDecline, ReturnRecovery is significantly
higher in countries where loss offset has been extended during the crisis. The size of this
effect is smaller than the coefficients estimated for LossCarryback and LossCarryforward,
which is, again, consistent with an implementation during the crisis.

6.1.2 Generous loss offset and the tax rate (Hypothesis 2)

According to Hypothesis 2, the effect of a loss carryback should be more pronounced
for firms in countries with high corporate tax rates. To test this prediction, we add an
interaction term of the statutory tax rate and the LossCarryback variable to Equation 1.
We do not correspondingly include the interaction of LossCarryforward and the statutory
tax rate since the benefits from the use of loss carryforwards are realized in future years
and thus depend on the future statutory tax rate rather than the current one. Hence,
in our view, there is no clear prediction for the influence of an interaction term with the
current statutory tax rate, particularly because corporate tax rates are frequently changed

18See Table 17 in the Appendix for a detailed description of determining Combined2.
19A list of these countries can be found in Table 13 in the Appendix.
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Table 4: Heterogeneity in Loss-Offset Possibilities

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3)

Combined1
2 0.0782*** 0.2692** -24.2217

(2.76) (2.04) (-0.18)
3 0.0826*** 0.3971*** -153.8432

(2.72) (2.86) (-1.17)
4 0.1601*** 0.6528*** -523.4045**

(3.93) (3.89) (-2.58)
GroupTaxSystem 0.0138 0.0876* -97.1618*

(1.17) (1.92) (-1.96)
TaxRate -0.5511*** -0.2949 675.3017*

(-4.70) (-0.65) (1.83)

F-Test
2=3 0.7413 0.0089*** 0.0721*
2=4 0.0050*** 0.0010*** 0.0019***
3=4 0.0063*** 0.0193** 0.0033***

Controls Yes Yes Yes
Crisis & Industry FE Yes Yes Yes
Observations 3,139 2,729 2,126
Centered R2 0.1404 0.0671 0.0960

This table represents the heterogeneity analysis for LossCarryback and LossCarryforward time and
amount restrictions. Data from the International Monetary Fund, EY Worldwide Corporate Tax Guide,
and Thomson Reuters. The observational units are firms. Combined1 is a score based measure with values
between zero and four. The score increases by one point for a loss carryback of at least one year as well
as a loss carryforward without time restriction. One further point is added for each of these regulations
not being restricted in amount. See Table 14 for remaining variable definitions. Heteroskedasticy-robust
Driscoll-Kraay standard errors with multi-way clustering on year-industry-level and country-level in
parentheses. * Indicates significance at the 10% level, ** indicates significance at the 5% level, ***
indicates significance at the 1% level.

during an economic crisis.20

Table 6 reports the results. In line with our hypothesis, we find a positive and sta-
tistically significant effect for the interaction term of LossCarryback and TaxRate for
ReturnDecline and a negative and significant effect for DaysRecovery. A one standard de-
viation increase in the statutory tax rate corresponds to a 3.2 percentage points smaller
decline.

6.1.3 Heterogenous effects for firms with pre-crisis profits and losses (Hy-
pothesis 3)

The main advantage of a loss carryback compared to a loss carryforward is the im-
mediate cash effect. However, companies only benefit from such regulation if they were
profitable in pre-crisis years. Hence, we expect an unrestricted loss carryback to be more
relevant for firms with pre-crisis tax profits than an unrestricted loss carryforward (Hy-
pothesis 3). The opposite is expected for firms with pre-crisis tax losses. To test this

20Besides, the statutory tax rate shows a considerably correlation with both LossCarryforward and
GroupTaxSystem. Including further interactions may, thus, also introduce problems with multicollinearity.
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Table 5: Changes in Loss-Offset Regulations during Crisis

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3)

IncreasedLossOffset 0.0120 0.1092** -6.5424
(0.85) (2.31) (-0.16)

LossCarryback 0.0245* 0.2400*** -175.7330**
(1.86) (5.21) (-2.43)

LossCarryforward 0.0283* 0.1244** -154.5958**
(1.89) (2.48) (-2.27)

GroupTaxSystem 0.0004 0.0484 -105.5691*
(0.04) (0.97) (-1.84)

TaxRate -0.5243*** 0.0400 671.5559*
(-4.22) (0.08) (1.67)

Crisis & Industry FE Yes Yes Yes
Observations 3,129 2,729 2,126
Centered R2 0.1320 0.0662 0.0945

This table represents an additional test to our baseline specification including an indicator variable
capturing the extension of loss offset regulations during the crisis. IncreasedLossOffset takes the value
of one if the respective home country increased its LossCarryback or LossCarryforward regulations
during the course of the crisis. We only consider changes with unrestricted amounts. Data from
the International Monetary Fund, EY Worldwide Corporate Tax Guide, and Thomson Reuters.
The observational units are firms. See Table 14 for variable definitions. Heteroskedasticy-robust
Driscoll-Kraay standard errors with multi-way clustering on year-industry-level and country-level in
parentheses. * Indicates significance at the 10% level, ** indicates significance at the 5% level, ***
indicates significance at the 1% level.

Table 6: Loss-Offset Possibilities & Tax Rate

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3)

LossCarryback#TaxRate 0.8055*** 0.4133 -1597.9119*
(3.02) (0.38) (-1.71)

LossCarryback -0.1853** 0.1169 238.3288
(-2.53) (0.39) (0.88)

LossCarryforward 0.0302** 0.1340*** -155.7940**
(2.08) (2.71) (-2.28)

GroupTaxSystem 0.0013 0.0430 -108.2522*
(0.11) (0.85) (-1.90)

TaxRate -0.6440*** -0.0794 890.2971*

(-4.60) (-0.14) (1.94)
Year & Industry FE Yes Yes Yes
Observations 3,139 2,729 2,126
Centered R2 0.1392 0.0645 0.0981

This table represents the results for Hypothesis 2. Data from the International Monetary Fund, EY
Worldwide Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See Table 14
for variable definitions. Heteroskedasticy-robust Driscoll-Kraay standard errors with multi-way clustering
on year-industry-level and country-level in parentheses. * Indicates significance at the 10% level, **
indicates significance at the 5% level, *** indicates significance at the 1% level.

prediction, we split our sample based on pre-crisis accounting profitability and estimate
Equation 1 for both sub-samples. Results are reported in Table 7. Columns 1, 3, and 5 (2,
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4, and 6) display the estimates for companies with pre-crisis losses (profits). Comparing
the difference in effect size for LossCarryback and LossCarryforward across the two groups
shows - as expected - a more pronounced role of loss carryforward for loss-making firms,
while a loss carryback is more relevant for firms with pre-crisis profits. In five out of six
specifications, the coefficient estimate size differs in the expected direction and is mostly
statistically significant, at least at the 15 percent confidence level.21

21We would like to highlight that the heterogeneous effects of loss carryforward and loss carryback in the
two subsamples cannot be explained by general differences in profitability. These differences explain that
the effects of both loss offset regulations are stronger in the loss-making subsample. They should, however,
have no effect on the relative impact of loss carryforward compared to loss carryback.
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Table 7: Loss- vs. Profit-Making Companies

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

Loss Profit Loss Profit Loss Profit

LossCarryback 0.0988 0.0180 0.4660** 0.2099*** 117.5815 -171.4859**
(1.64) (1.46) (2.06) (4.63) (0.38) (-2.46)

LossCarryforward 0.1934*** 0.0200 0.9445*** 0.1137** -220.2468 -153.0937**
(3.02) (1.31) (2.82) (2.24) (-0.64) (-2.21)

GroupTaxSystem 0.0959* -0.0052 -0.3051 0.0469 -139.9656 -112.3176*
(1.95) (-0.45) (-1.27) (0.92) (-1.15) (-1.92)

TaxRate -0.7218 -0.5156*** 0.3786 -0.1670 1093.0909 809.1210**
(-1.40) (-4.18) (0.16) (-0.32) (0.74) (1.97)

F-Test
LCB=LBF 0.1210 0.9046 0.0916* 0.0532* 0.1319 0.6799

Crisis & Industry FE Yes Yes Yes Yes Yes Yes
Observations 253 2,882 212 2,513 147 1,976
Centered R2 0.2987 0.1269 0.1121 0.0669 0.2782 0.0984

This table represents the results for Hypothesis 3. Data from the International Monetary Fund, EY Worldwide Corporate Tax Guide,
and Thomson Reuters. The observational units are firms. See Table 14 for variable definitions. Heteroskedasticy-robust Driscoll-Kraay
standard errors with multi-way clustering on year-industry-level and country-level in parentheses. * Indicates significance at the 10%
level, ** indicates significance at the 5% level, *** indicates significance at the 1% level.
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6.2 Heterogeneity in Response

In this section, we analyze the heterogeneity in the firm-level response to tax loss
offset rules more closely. To this end, we split the sample into two subsamples depending
on firm size (as measured by total assets), firm risk (as measured by firm beta) and
R&D-intensity (as measured by R&D expenditures). Our results for the two subsamples
of firm size document the robustness of our findings. LossCarryback exercises a significant
effect in the expected direction in all six specifications, whereas the same is the case for
LossCarryforward in five out of six specifications. Besides, our results indicate that findings
are somewhat weaker for the upper half of firm size. This finding may indicate that the
stocks of these firms are, ceteris paribus, less volatile than the stocks of smaller firms (e.g.,
because large firms tend to be more diversified and are thus able to cushion cashflows
across regions, branches, or business areas resulting in a lower cash flow volatility) or that
these firms also have access to other tax planning strategies to effectively utilize tax losses
making loss carryover regulations less important to them.
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Table 8: Heterogeneity in Response

Assets

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

Low High Low High Low High

LossCarryback 0.0489** 0.0363** 0.3114*** 0.1509** -215.9410** -128.2208**
(2.20) (2.53) (4.57) (2.54) (-2.47) (-2.06)

LossCarryforward 0.0575** 0.0338* 0.2644*** 0.1396* -218.1999** -117.8278
(2.13) (1.77) (3.58) (1.80) (-2.25) (-1.42)

GroupTaxSystem -0.0261 -0.0170 -0.0853* -0.0597 -59.6366 -110.9405
(-1.64) (-0.99) (-1.85) (-0.71) (-1.19) (-0.89)

TaxRate -0.3513 -0.5433*** -1.8352*** 0.2272 783.2191 1317.1536**
(-1.10) (-3.08) (-2.84) (0.29) (1.42) (2.13)

Controls Yes Yes Yes Yes Yes Yes
Year & Industry FE Yes Yes Yes Yes Yes Yes
Observations 1,570 1,569 1,365 1,364 1,063 1,062
Centered R2 0.1775 0.1426 0.1171 0.1210 0.1578 0.1592

Beta

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

Low High Low High Low High

LossCarryback 0.0177 0.0264 0.2249*** 0.2151*** -130.4384** -247.7577*
(1.09) (1.52) (3.37) (4.46) (-2.09) (-1.86)

LossCarryforward 0.0263 0.0363* 0.1055 0.1421** -122.5399* -205.1038*
(1.39) (1.84) (1.34) (2.10) (-1.90) (-1.80)

GroupTaxSystem 0.0064 -0.0208 0.0733 -0.0314 -97.1711** -137.6901
(0.43) (-1.28) (1.12) (-0.53) (-1.98) (-1.26)

TaxRate -0.4086** -0.6508*** 0.6911 -0.2545 740.5765 606.9106
(-2.45) (-4.38) (0.95) (-0.52) (1.45) (1.19)

Controls Yes Yes Yes Yes Yes Yes
Crisis & Industry FE Yes Yes Yes Yes Yes Yes
Observations 1,570 1,569 1,364 1,364 1,062 1,063
Centered R2 0.0951 0.1817 0.0739 0.0612 0.1301 0.0892

R & D

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

Low High Low High Low High

LossCarryback 0.0514* 0.0289 0.2338** 0.1388* -134.3913 -114.5088*
(1.66) (0.97) (2.40) (1.82) (-1.27) (-1.65)

LossCarryforward 0.0333 0.0367 0.3449*** -0.0721 -241.4117* 0.7407
(0.97) (1.47) (3.21) (-0.94) (-1.73) (0.01)

GroupTaxSystem 0.0286 0.0318 0.1439 -0.0123 -60.2828 -75.4308
(0.78) (1.06) (1.31) (-0.12) (-0.74) (-1.06)

TaxRate -0.4555 -0.4413 1.5953 -0.4027 -335.0873 297.0376
(-1.35) (-1.64) (1.34) (-0.44) (-0.31) (0.35)

Controls Yes Yes Yes Yes Yes Yes
Crisis & Industry FE Yes Yes Yes Yes Yes Yes
Observations 779 790 582 691 498 587
Centered R2 0.2327 0.2104 0.1807 0.1238 0.1225 0.0754

This table represents the results for a heterogeneity analysis based on firms’ size, risk, and R&D expense. Observations
are allocated into the low and high categories based on a median-split. Data from the International Monetary Fund, EY
Worldwide Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See Table 14 for variable
definitions. Heteroskedasticy-robust Driscoll-Kraay standard errors with multi-way clustering on year-industry-level
and country-level in parentheses. * Indicates significance at the 10% level, ** indicates significance at the 5% level, ***
indicates significance at the 1% level.

20



In the middle section of Table 8, we split the sample depending on firm beta. Our
findings document that firms with an above-average risk benefit more from an unrestricted
loss carryback or loss carryforward. We additionally investigate the heterogeneous effect
of generous loss offset rules for firms with above-average and below-average R&D intensity
in the lower section of Table 8. Our results clearly and consistently document that loss
offset regulations are particularly relevant for firms with low R&D intensity. Firms benefit
most from a generous loss carryforward and loss carryback if they experience significant
losses, which reverse in the short run. Our results may, thus, indicate that R&D-activities
are associated with a lower probability of losses and/or more persistent losses. Another
possible explanation for the smaller impact of loss offset rules for high-R&D-firms is the
availability of preferential tax regimes for this type of investment. The availability of tax
credits or a lower tax rate on R&D-income may mitigate the relevance of other tax (base)
regulations.

6.3 Robustness

6.3.1 Variable definitions and weighting of observations

We perform several robustness tests to document the validity of our baseline findings
for all three hypotheses and report the results below or in the Appendix.

Our baseline findings rely on a weighting of observations that assigns equal weights
to all countries and both crises. This weighting follows the idea that our panel of firm
data should not be biased towards countries with large stock indices (e.g., Japan) or years
with better data availability. Nonetheless, we test whether our findings also hold for an
unweighted panel. Respective results for Hypothesis 1 are reported in Columns (1) to (3)
of Table 9, below. For Hypotheses 2 and 3, we report results for an unweighted panel
in Columns (1) to (3) of Table 18 and Columns (1) to (6) of Table 19, respectively. For
Hypothesis 1, LossCarryback exercises a significant effect in the expected direction for all
three dependent variables, whereas LossCarryforward mitigates both ReturnDecline and
DaysRecovery in a statistical significant manner. Unweighted results for Hypothesis 2 and
3 confirm the baseline findings that the effects of a loss carryback are more pronounced
in high-tax countries and that a loss carryback is more effective for firms with pre-crisis
accounting profits.

We report the results of a second robustness test in the remaining columns of these
tables. Here, we apply a modified definition of DaysRecovery. According to the original
definition, we only consider those observations that actually reach their pre-crisis maxi-
mum within our sample period. To avoid any distortions resulting from this definition,
we assign the value of 1,667 days to each observation if the stock did not fully recover
before. This value is equivalent to the 99th percentile of this variable. This procedure also
avoids any potential distortions from influential outliers. Again, our main findings for all
three hypotheses remain qualitatively unchanged; many of the main effects now even show
stronger statistical significance than before.
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Table 9: Robustness tests I Hypothesis 1

Unweighted Full Sample

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery DaysRecovery

(1) (2) (3) (4)

LossCarryback 0.0352*** 0.2286*** -103.5174** -145.3719***
(3.47) (2.77) (-3.52) (-2.78)

LossCarryforward 0.0334*** -0.0072 -101.2881*** -119.2940*
(2.74) (-0.07) (-2.79) (-1.80)

GroupTaxSystem 0.0057 -0.1087 -37.4700 108.3917*
(0.56) (-1.30) (-1.24) (1.92)

TaxRate -0.4661*** 2.2620*** 319.9339 1763.9968***
(-4.59) (2.71) (1.09) (3.32)

Controls Yes Yes Yes Yes
Crisis & Industry FE Yes Yes Yes Yes
Observations 3,139 2,729 2,126 3,139
Centered R2 0.1052 0.0535 0.0344 0.0704

This table represents additional robustness checks for Hypothesis 1a and 1b. Columns 1 to 3 present the results using no
weighting, Column 4 displays results for a modified DaysRecovery variable, where outliers and companies which do not
reach their pre-crisis maximum after the respective crisis receive the value of 1,667 days. Data from the International
Monetary Fund, EY Worldwide Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See
Table 14 for remaining variable definitions. Heteroskedasticy-robust Driscoll-Kraay standard errors with multi-way
clustering on year-industry-level and country-level in parentheses. * Indicates significance at the 10% level, ** indicates
significance at the 5% level, *** indicates significance at the 1% level.

Further robustness tests are included in Table 10 below (for Hypothesis 1), as well as
Tables 20 and 21 in the Appendix (for Hypothesis 2 and 3). In the first three columns of
these tables (first six in case of Table 21), we include industry-crisis fixed effects in addition
to industry and crisis fixed effects. Additionally controlling for industry-crisis fixed effects
follows the notion that industries were affected differently by the two recessions covered
by our data. We expect that stock market performance during a recession is significantly
influenced by firm risk. While we control for firm beta in the baseline regressions, we
incorporate an alternative measure of firm risk (CompanyRisk), developed by Hassan
et al. (2019), in the remaining specifications of these tables. This proxy captures the
share of earnings calls devoted to risk-related topics and hence, measures the overall firm-
level risk anticipated by the respective company. Our main findings are robust to both
of these modifications, even though incorporating CompanyRisk reduces the sample size
substantially.22 As expected, companies with higher risk experience a larger decline and a
slower recovery.

22The reduced sample size explains that statistical inferences are somewhat weaker here.
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Table 10: Robustness tests II Hypothesis 1

Additional FEs CompanyRisk

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3) (4) (5) (6)

LossCarryback 0.0173 0.2080*** -187.5508** 0.0291** 0.0884** -123.0222**
(1.37) (4.37) (-2.35) (2.39) (2.24) (-2.27)

LossCarryforward 0.0273* 0.0834 -149.8778** 0.0271* 0.0645 -95.5813
(1.87) (1.56) (-2.07) (1.66) (1.54) (-1.62)

GroupTaxSystem -0.0004 0.0378 -102.1892* 0.0218 -0.0061 -52.4418
(-0.03) (0.72) (-1.67) (1.52) (-0.16) (-1.16)

TaxRate -0.5482*** -0.1498 655.3841* -0.2910** -0.2920 10.6591
(-4.41) (-0.27) (1.68) (-2.12) (-0.75) (0.02)

CompanyRisk -0.0002** 0.0002 0.7266**
(-2.07) (0.58) (2.13)

Crisis FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Crisis-Industry FE Yes Yes Yes No No No
Observations 3,139 2,729 2,126 1,056 1,029 784
Centered R2 0.1225 0.0619 0.0890 0.1819 0.0401 0.0453

This table represents the robustness stests for results reported in Table 3. In Columns 1 to 3 we additionally use Crisis-Industry Fixed Effects
and Columns 4 to 6 present the results for additionally controlling for CompanyRisk. CompanyRisk is the firm risk measure developed by Hassan
et al. (2019). Data from the International Monetary Fund, EY Worldwide Corporate Tax Guide, and Thomson Reuters. The observational
units are firms. See Table 14 for variable definitions. Heteroskedasticy-robust Driscoll-Kraay standard errors with multi-way clustering on
year-industry-level and country-level in parentheses. * Indicates significance at the 10% level, ** indicates significance at the 5% level, ***
indicates significance at the 1% level.
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6.3.2 Placebo tests and synthetic control groups

The cross-sectional structure of our data requires that we comprehensively control
for firm- and country-level influences on stock market performance since countries with
a generous loss carryback (or loss carryforward) may differ from all other countries in
economic terms. In order to further document that our results are not driven by non-tax
country differences, we report the results of placebo tests below as a further robustness test.
To this end, we consider eleven placebo-crises of 24 months length, starting every three
months after the end of the 2008 recession.23 We run our baseline regression (Equation 1)24

separately for each crisis and report graphically the coefficients and confidence intervals for
LossCarryback and LossCarryforward for all three of our dependent variables. If omitted
country influences distorted our results, we would also expect to observe similar effects for
at least some of our placebo-crises. However, we find that coefficients differ significantly
from zero in only three of our 66 placebo tests.

Figure 2: Placebo Tests

We perform a second robustness test in order to demonstrate that our results are not
driven by economic differences between the loss carryback countries and all other countries.
To this end, we build synthetic control groups for two countries in our sample (Canada and
UK). Both countries allow for an unrestricted loss carryback in both crises and have the
largest benchmark indices resulting in the highest number of country-specific observations.
We consider all countries without unrestricted loss carryback as potential members for the
synthetic control group, which we build based on all country control variables. We run
separate regressions for our two case study countries and their respective synthetic control
group and report the results in Table 11 below. For Canada, four out of six coefficients

23The first placebo-crisis, thus, goes from 01.07.2012 to 30.06.2014, whereas the last placebo-crisis goes
from 01.01.2016 to 31.12.2017.

24In contrast to Equation 1, we cannot include year fixed effects, since our placebo-tests cover only one
placebo-crisis, each. Instead, we cluster standard errors on industry- and country-level.
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estimates of LossCarryback and LossCarryforward point in the expected direction, with
three (four) of these coefficients being statistically significant at the ten (twenty) percent
level, at least. For the UK, all six coefficients point in the predicted direction. In this case,
one (three) of these coefficients is (are) significant at the ten (twenty) percent confidence
level, at least. These findings support the validity of our baseline results, particularly since
the sample size for these case studies is considerably smaller.
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Table 11: Synthetic Control - Case Studies

Canada UK

ReturnDecline ReturnRecovery DaysRecovery ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3) (4) (5) (6)

LossCarryback 0.0671** 0.2580** 88.5730* 0.0138 0.0813 -170.2085
(2.40) (2.53) (1.91) (0.52) (0.94) (-1.47)

LossCarryforward 0.0752** 0.1803 69.7603 0.0933*** -0.0457 -156.7600
(2.34) (1.57) (1.46) (3.82) (-0.49) (-1.36)

Firm Controls Yes Yes Yes Yes Yes Yes
Crisis & Industry FE Yes Yes Yes Yes Yes Yes
Observations 694 678 496 394 392 312
R2 0.1613 0.1184 0.0240 0.1139 0.1021 0.0491

This table represents synthetic control case studies for Canada and the UK. Data from the International Monetary Fund, EY Worldwide
Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See Table 14 for variable definitions. Heteroskedasticy-robust
Driscoll-Kraay standard errors with multi-way clustering on year-industry-level and country-level in parentheses. * Indicates significance
at the 10% level, ** indicates significance at the 5% level, *** indicates significance at the 1% level.
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7 Conclusion

This paper presents one of the first empirical analyzes of the stabilizing effect of more
generous loss-offset regulations on firm development during two recent economic crises. We
analyze the stock market development of 2,729 listed firms from 24 industrialized countries
to test three hypotheses. First, we expect that both an unrestricted loss carryback and
an unrestricted loss carryforward are associated with a weaker stock price decline during
the crises as well as a stronger and more timely recovery post-crisis. Second, we expect
this effect to be more pronounced in high-tax countries. Third, we assume that a loss
carryback is relevant rather for firms with pre-crisis profits, whereas firms with pre-crisis
losses benefit more from an unrestricted loss carryforward. Our empirical analysis confirms
all three hypotheses with statistical significance at conventional levels. Our estimation
results underline that effects are also of economically relevant size. Firms that benefit
from an unrestricted loss carryforward or unrestricted loss carryback show a stock price
decline during the crisis by more than two percentage points lower. Besides, the recovery
period is more than 150 days shorter. Our results thus provide clear empirical evidence of
the stabilizing effects of a generous loss offset.

Besides the stabilizing effects of a generous loss offset for firm development during
crises, our results also clearly document that investors consider the (complex) effects of
intertemporal loss offset. This is an important finding with policy implications since a
stable stock market development may help stabilize consumption (and thus the overall
development of the economy) during an economic crisis.
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Appendix

Table 12: Tax Rate and Loss Carryover Rules Country Overview

Country TaxRate LossCarryback LossCarryforward

2007 2019 2007 2019 2007 2019

Limit Years Limit Years Limit Years Limit Years

Australia 30 30 n.a. 0 n.a. 0 0 ∞ 0 ∞
Belgium 33 29 n.a. 0 n.a. 0 0 ∞ 0 ∞
Brasil 15 34 n.a. 0 n.a. 0 1 ∞ 1 ∞
Canada 22.12 26.5 0 3 0 3 0 20 0 20
China . 25 . . n.a. 0 . . 0 5
Czech Republic 24 19 n.a. 0 n.a. 0 0 5 0 5
France 33.3 31 1 3 1 1 0 ∞ 1 ∞
Germany 25 30 1 1 1 1 1 ∞ 1 ∞
Greece 25 24 n.a. 0 n.a. 0 0 5 0 5
India 30 30 n.a. 0 n.a. 0 0 8 0 8
Indonesia 30 25 n.a. 0 n.a. 0 0 5 0 5
Japan . 30.62 . . 0 1 . . 1 10
Mexico 28 30 n.a. 0 n.a. 0 0 10 0 10
Netherlands 25.5 25 0 1 0 1 0 9 0 9
Poland 19 19 n.a. 0 n.a. 0 0 5 1 5
Portugal 25 21 n.a. 0 n.a. 0 0 6 1 5
Russia . 20 . . n.a. 0 . . 1 ∞
Saudi Arabia . 20 . . n.a. 0 . . 1 ∞
South Africa 29 28 n.a. 0 n.a. 0 0 ∞ 0 ∞
Spain 32.5 25 n.a. 0 n.a. 0 0 15 1 ∞
Sweden 28 21.4 n.a. 0 n.a. 0 0 ∞ 0 ∞
Turkey 20 22 n.a. 0 n.a. 0 0 5 0 5
United Kingdom 30 19 0 1 0 1 0 ∞ 1 ∞
USA 35 21 0 2 n.a. 0 0 20 1 ∞

This table displays the sample countries with detailed information on TaxRate, LossCarryback, and LossCarryforward. TaxRate
is the country’s statutory tax rate in the respective year. Limit is a dummy variable that equals one if the LossCarryback or
LossCarryforward is amount restricted. Years is the number of years a LossCarryback or LossCarryforward can be used. n.a.
represents no value for this item, ∞ represents unrestricted time use of LossCarryforwards, and time periods missings in our
dataset are denoted by dots.
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Table 13: Country Overview

Country Index LossCarryback LossCarryforward GroupTaxSystem IncreasedLossOfffset

2007 2019 2007 2019 2007 2019 2008 2020

Australia ASX All Ordinaries 0 0 1 1 1 1 0 1
Belgium BEL 20 0 0 1 1 0 0 0 0
Brasil Bovespa Index 0 0 0 0 0 0 0 0
Canada S&P TSX Composite 1 1 0 0 0 0 0 0
China SSE Composite Index 0 0 0 0 0 0 0 1
Czech Republic Czech Traded Index 0 0 0 0 0 0 0 1
France CAC 40 0 0 1 0 1 1 1 0
Germany DAX 30 0 0 0 0 1 1 0 0
Greece Athex 20 0 0 0 0 0 0 0 0
India Nifty 0 0 0 0 0 0 0 0
Indonesia IDX Composite 0 0 0 0 0 0 0 0
Japan NIKKEI 225 1 1 0 0 1 1 1 0
Mexico S&P BMV IPC 0 0 0 0 1 1 0 0
Netherlands AEX 1 1 0 0 1 1 0 1
Poland WIG20 0 0 0 0 1 1 0 0
Portugal PSI 20 0 0 0 0 1 1 0 1
Russia MOEX 0 0 0 0 0 0 0 0
Saudi Arabia Tadawul All-Share Index 0 0 0 0 0 0 0 0
South Africa Johannesburg Stock Exchange 0 0 1 1 1 1 0 0
Spain IBEX 35 0 0 0 0 1 1 0 0
Sweden OMX Sockholm 30 0 0 1 1 1 1 0 0
Turkey BIST 100 0 0 0 0 0 0 0 0
United Kingdom FTSE 100 1 1 1 0 1 1 0 0
USA Dow Jones Industrial Average 1 0 0 0 0 0 0 1

This table displays the sample countries with their benchmark index names. LossCarryback is a dummy variable that equals one if the firm’s home country offers a loss
carryback of at least one year that is not restricted in amount and zero otherwise. LossCarryforward takes the value of one if the firm’s home country allows for a loss
carryforward that is restricted neither in terms of time nor amount and zero otherwise. GroupTaxSystem is an indicator variable taking the value of one if the firm’s
home country provides a group tax system regulation and zero otherwise. IncreasedLossOfffset is a dummy variable that equals one if the respective country increased its
LossCarryback or LossCarryforward regulations during the course of the crisis. We only considere changes with unrestricted amounts.
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Table 14: Descriptive Statistics

Variable Obs. Mean SD min p50 max

ReturnDecline 3139 -0.49 0.20 -1.00 -0.46 -0.00
ReturnRecovery 2729 1.11 1.31 0.00 0.90 24.94
DaysRecovery 2126 355.13 465.71 1.00 210.00 3273.00
LossCarryback 3139 0.18 0.38 0.00 0.00 1.00
LossCarryforward 3139 0.17 0.38 0.00 0.00 1.00
Combined1 3139 2.35 0.54 1 2 4
Combined2 3139 2.33 0.61 1 2 3.8
GroupTaxSystem 3139 0.27 0.45 0.00 0.00 1.00
TaxRate 3139 0.26 0.04 0.15 0.25 0.35
Unemployment 3139 6.85 5.01 2.01 5.15 28.47
GDPperCapita 3139 4.60 3.35 0..74 3.14 10.89
Inflation 3139 3.13 2.50 -2.09 2.90 15.18
GDPGrowth 3139 4.08 2.11 -0.05 5.02 7.66
ExchangeRate 3139 1236.57 3652.62 0.50 6.91 14147.67
CountryRisk 3139 16.23 3.94 7.00 17.00 21.00
Population 3139 570.50 629.33 9.22 192.03 1402.11
Beta 3139 0.98 0.51 -2.34 0.98 4.46
Leverage 3139 0.27 1.12 0.00 0.23 61.66
Size 3139 16.67 2.65 8.98 16.14 26.11
ReturnPreCrisis 3139 0.81 2.23 0.00 0.36 54.11
CompanyRisk 1056 83.64 46.59 0 75.52 459.77

Descriptive statistics of main dependent and explanatory variables. Macroeconomic country variables from the
International Monetary Fund, data on loss carryovers and group taxation from the EY Worldwide Corporate Tax
Guide. Data on the corporate tax rates by KPMG, and stock market and firm data from Thomson Reuters. Own
calculations. ReturnDecline is the percentage share price decline during the crisis period, calculated as the difference
between the minimum stock price during the crisis and the maximum stock price reached prior to the crisis (adjusted
for divided distributions). ReturnRecovery is measured as the percentage difference between the pre-crisis maximum
and the stock price at the number of days the MSCI Wolrd needed to recover from the respective crisis after the
crisis minimum. DaysRecovery is the number of days between the day of the minimum stock price during the
respective crisis period and the day at which the stock price reaches its pre-crisis maximum. LossCarryback is a
dummy variable that equals one if the firm’s home country in the year prior to the crisis offers a loss carryback
of at least one year that is not restricted in amount and zero otherwise. LossCarryforward takes the value of 1
if the firm’s home country in the year prior to the crisis allows for a loss carryforward that is restricted neither
in terms of time nor amount and zero otherwise. Combined1 is a score based measure with values between zero
and four. The score increases by one point for a loss carryback of at least one year as well as a loss carryforward
without time restriction. One further point is added for each of these regulations not being restricted in amount.
Combined2 further differentiates depending on time-related restrictions. Whereas again, one point is granted for
loss carryback or loss carryforward without amount-related restriction, values between zero and one are added to
the score depending on the loss carryforward and loss carryback periods. GroupTaxSystem is an indicator variable
taking the value of one if the firm’s home country provides a group tax system regulation and zero otherwise.
TaxRate is the statutory tax rate of the home country in the respective crisis. Unemployment, GDPperCapita, and
Inflation represent the home country’s unemployment rate, gross domestic product per capita, and the inflation rate
for the crisis, respectively. GDPGrowth is the home country’s change in GPD, ExchangeRate is the exchange rate
of the national currency in terms of US dollar, CountryRisk is the home country’s Moody’s rating, and Population
is the home country’s number of citizens in millions. Beta, Leverage, and Size are the firm’s beta coefficient, total
debt to total assets ratio, and total assets, respectively. All country and firm control variables are used as lagged
variables. ReturnPreCrisis is the firm’s stock market return prior to the respective crisis. CompanyRisk is the firm
risk measure developed by Hassan et al. (2019). It captures the company’s anticipated overall firm-level risk.
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Table 15: Correlation Matrix

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

(1) LossCarryback 1.000
(2) LossCarryforward -0.058* 1.000
(3) GroupTaxSystem 0.326* 0.494* 1.000
(4) TaxRate 0.032 0.391* 0.327* 1.000
(5) Unemployment -0.219* 0.368* 0.212* 0.075* 1.000
(6) GDPperCapita 0.267* 0.437* 0.451* 0.136* 0.179* 1.000
(7) Inflation -0.268* -0.041* -0.178* -0.043* 0.398* 0.054* 1.000
(8) GDPGrowth -0.345* -0.218* -0.483* -0.200* -0.073* 0.031 0.190* 1.000
(9) ExchangeRate -0.155* -0.154* -0.205* 0.072* -0.097* -0.076* 0.167* 0.231* 1.000
(10) CountryRisk -0.396* 0.013 -0.212* 0.037* 0.438* 0.139* 0.797* 0.169* 0.424* 1.000
(11) Population -0.370* -0.387* -0.491* -0.089* -0.271* -0.586* -0.006 0.596* -0.166* -0.162* 1.000
(12) Beta 0.046* -0.010 -0.017 0.030 -0.137* 0.007 -0.080* 0.040* -0.226* -0.163* 0.156* 1.000
(13) Leverage -0.001 -0.013 -0.006 -0.007 -0.014 -0.005 0.004 -0.008 0.073* 0.021 -0.035 -0.020 1.000
(14) Size 0.074* -0.180* 0.095* 0.254* -0.165* -0.142* 0.043* -0.080* 0.599* 0.223* -0.123* -0.107* 0.017 1.000
(15) ReturnPreCrisis -0.045* 0.131* 0.092* 0.045* 0.143* 0.274* 0.116* 0.068* 0.044* 0.180* -0.159* 0.064* -0.010 -0.077* 1.000

This table provides pairwise correlation for the sample. * labels statistical significance at 5% level.
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Table 16: Detailed Descriptive Statistics

LossCarryback = 1 LossCarryback = 0

Variable Mean SD p50 Mean SD p50 Diff

ReturnDecline -0.50 0.19 -0.46 -0.48 0.20 -0.46 -0.02
ReturnRecovery 1.02 0.62 0.90 1.13 1.44 0.90 -0.11
DaysRecovery 450.26 494.99 303 331.22 455.09 189 -119.04*
LossCarryback 1 0 1 0 0 0 1
LossCarryforward 0.13 0.33 0 0.18 0.39 0 -0.05*
GroupTaxSystem 0.58 0.49 1 0.21 0.40 0 0.37*
TaxRate 0.26 0.04 0.27 0.26 0.04 0.25 0.00
Unemployment 4.51 1.42 5.3 7.36 5.36 5.15 -2.85*
GDPperCapita 6.51 3.42 3.84 4.18 3.19 2.32 -2.33*
Inflation 1.70 0.75 1.95 3.44 2.64 2.90 -1.74*
GDPGrowth 2.53 2.30 1.86 4.42 1.90 5.36 -1.89*
ExchangeRate 27.47 46.51 1.07 1503.11 3986.23 6.90 -1457.64*
CountryRisk 19.68 1.79 21.00 15.47 3.88 17.00 4.21*
Population 73.99 59.58 61.81 679.96 645.20 273.52 -605.97*
Beta 1.03 0.53 0.98 0.97 0.50 0.98 0.06*
Leverage 0.26 0.17 0.25 0.26 1.23 0.22 0.00
Size 17.08 2.75 16.27 16.57 2.62 16.11 0.51*
ReturnPreCrisis 0.59 1.25 0.36 0.85 2.39 0.36 -0.26*
CompanyRisk 87.61 50.33 79.23 80.89 43.66 74.52 6.72*
Liquidity 0.10 0.14 0.06 0.08 0.16 0.39 0.02*

LossCarryforward = 1 LossCarryforward = 0

Variable Mean SD p50 Mean SD p50 Diff

ReturnDecline -0.56 0.21 -0.56 -0.47 0.19 -0.45 -0.09*
ReturnRecovery 1.05 0.82 0.91 1.12 1.41 0.90 -0.07
DaysRecovery 547.84 626.21 367 311.38 413.12 190 236.46*
LossCarryback 0.13 0.34 0 0.19 0.39 0 0.06*
LossCarryforward 1 0 1 0 0 0 1
GroupTaxSystem 0.76 0.43 1 0.17 0.38 0 0.59*
TaxRate 0.29 0.02 0.30 0.26 0.04 0.25 0.03*
Unemployment 10.89 9.49 5.30 6.01 2.75 5.15 4.88*
GDPperCapita 7.81 3.29 8.72 3.93 2.96 2.32 3.88*
Inflation 2.90 1.68 2.30 3.17 2.64 2.90 -0.27*
GDPGrowth 3.07 1.44 2.42 4.29 2.16 5.95 -1.22*
ExchangeRate 1.44 4.11 3.73 1492.72 3966.51 6.91 -1491.28*
CountryRisk 19.22 3.21 21.00 15.61 3.79 17.00 3.61*
Population 36.47 19.00 25.69 681.46 637.75 273.52 -644.99*
Beta 0.97 0.57 0.89 0.99 0.50 0.99 -0.02
Leverage 0.23 0.19 0.22 0.27 1.22 0.23 -0.04
Size 15.62 1.77 15.58 16.88 2.75 16.31 -1.26*
ReturnPreCrisis 1.45 3.68 0.65 0.67 1.76 0.31 0.78*
CompanyRisk 83.22 45.16 76.44 83.81 47.20 75.27 -0.59
Liquidity 0.09 0.12 0.05 0.09 0.16 0.04 0.00

Descriptive statistics of main dependent and explanatory variables by group. See Table 14 for variable definitions.
Liquidity is the post crisis level of cash holdings scaled by total assets. * labels statistical significance at 5% level.
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Table 17: Heterogeneity in Loss-Offset Possibilities II

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3)

Combined2 0.0208*** 0.1223*** -102.5935**
(2.79) (4.15) (-2.35)

GroupTaxSystem 0.0097 0.1076** -160.1177**
(0.81) (2.27) (-2.26)

TaxRate -0.5540*** -0.2871 778.8121*
(-4.55) (-0.60) (1.91)

Controls Yes Yes Yes
Crisis & Industry FE Yes Yes Yes
Observations 3,139 2,729 2,126
Centered R2 0.1334 0.0636 0.0912

This table represents the heterogeneity analysis for LossCarryback and LossCarryforward time and
amount restrictions. Data from the International Monetary Fund, EY Worldwide Corporate Tax
Guide, and Thomson Reuters. The observational units are firms. Combined2 is a score based measure
with values between zero and four. The score increases by one point for amount unrestricted loss
carryback and loss carryforward regulations. Additionally, values between zero and one are added to
the score depending on the loss carryforward periods (5 years: 0, 6 years: 0.05, 8 years: 0.15, 9 years:
0.2, 10 years: 0.25, 15 years: 0.5, 20 years: 0.8, unlimited: 1) and loss carryback periods (1 year:
0.1, 2 years: 0.5, 3 years: 1). See Table 14 for remaining variable definitions. Heteroskedasticy-robust
Driscoll-Kraay standard errors with multi-way clustering on year-industry-level and country-level in
parentheses. * Indicates significance at the 10% level, ** indicates significance at the 5% level, ***
indicates significance at the 1% level.

Table 18: Robustness tests I Hypothesis 2

Unweighted Full Sample

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery DaysRecovery

(1) (2) (3) (4)

LossCarryback#TaxRate 0.6893*** 0.1808 -2029.0852*** -3340.2258**
(3.45) (0.11) (-3.45) (-3.08)

LossCarryback -0.1462*** 0.1811 432.4877*** 717.4167**
(-2.73) (0.41) (2.73) (2.44)

LossCarryforward 0.0310*** -0.0078 -96.4008*** 122.8739*
(2.55) (-0.08) (-2.66) (-1.86)

GroupTaxSystem 0.0094 -0.1075 -49.0743 -101.5623*
(0.93) (-1.28) (-1.62) (-1.81)

TaxRate -0.5801*** 2.2324** 629.3689** 2229.3289***
(-5.44) (2.54) (2.06) (3.85)

Controls Yes Yes Yes Yes
Crisis & Industry FE Yes Yes Yes Yes
Observations 3,139 2,729 2,126 3,139
Centered R2 0.1284 0.0535 0.0399 0.0785

This table represents additional robustness checks for Hypothesis 2. Columns 1 to 3 present the results using no weighting,
Column 4 displays results for a modified DaysRecovery variable, where outliers and companies which do not reach their
pre-crisis maximum after the respective crisis received the value of 1,667 days. Data from the International Monetary Fund,
EY Worldwide Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See Table 14 for remaining
variable definitions. Heteroskedasticy-robust Driscoll-Kraay standard errors with multi-way clustering on year-industry-level
and country-level in parentheses. * Indicates significance at the 10% level, ** indicates significance at the 5% level, ***
indicates significance at the 1% level.
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Table 19: Robustness tests I Hypothesis 3

Unweighted Full Sample

Dependent Variable ReturnDecline ReturnDecline ReturnRecovery ReturnRecovery DaysRecovery DaysRecovery DaysRecovery DaysRecovery

Loss Profit Loss Profit Loss Profit Loss Profit

LossCarryback 0.0867 0.0291*** 0.5770 0.2058** 188.3380 -107.9187*** -110.8496 -142.3154***
(1.47) (2.87) (0.96) (2.51) (0.95) (-3.63) (-0.51) (-2.72)

LossCarryforward 0.1078 0.0245** 0.5137 -0.0368 47.3581 -105.6258*** -630.8012*** -98.9705
(1.49) (2.02) (0.67) (-0.37) (0.19) (-2.89) (-2.72) (-1.44)

GroupTaxSystem 0.0864 0.0022 -0.3172 -0.1105 -364.4938* -42.4443 98.2255 114.4466**
(1.52) (0.22) (-0.54) (-1.33) (-1.74) (-1.39) (0.50) (1.99)

TaxRate -1.0621** -0.4065*** 1.9951 2.2101*** 669.2072 403.5779 1555.7662 1876.7698***
(-2.13) (-3.96) (0.39) (2.65) (0.42) (1.34) (0.78) (3.40)

Controls Yes Yes Yes Yes Yes Yes Yes Yes
Crisis & Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 253 2,882 212 2,513 147 1,976 264 2,885
Centered R2 0.1464 0.1241 0.0501 0.0588 0.1375 0.0403 0.1715 0.0692

This table represents additional robustness checks for Hypothesis 3. Columns 1 to 6 present the results using no weighting, Columns 7 and 8 displays results for a modified DaysRecovery
variable, where outliers and companies which do not reach their pre-crisis maximum after the respective crisis received the value of 1,667 days. Data from the International Monetary Fund,
EY Worldwide Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See Table 14 for remaining variable definitions. Heteroskedasticy-robust Driscoll-Kraay
standard errors with multi-way clustering on year-industry-level and country-level in parentheses. * Indicates significance at the 10% level, ** indicates significance at the 5% level, ***
indicates significance at the 1% level.
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Table 20: Robustness tests II Hypothesis 2

Additional FEs CompanyRisk

Dependent Variable ReturnDecline ReturnRecovery DaysRecovery ReturnDecline ReturnRecovery DaysRecovery

(1) (2) (3) (4) (5) (6)

LossCarryback#TaxRate 0.8055*** 1.2388 -1766.1202 0.4712* 0.7339 -742.1673
(3.02) (0.81) (-1.57) (1.85) (0.84) (-0.98)

LossCarryback -0.1853** -0.1128 268.0568 -0.0924 -0.1010 69.9174
(-2.53) (-0.27) (0.82) (-1.38) (-0.45) (0.35)

LossCarryforward 0.0302** 0.0851 -151.1810** 0.0263 0.0638 -93.3982
(2.08) (1.63) (-2.10) (1.62) (1.52) (-1.57)

GroupTaxSystem 0.0013 0.0395 -106.2909* 0.0221 -0.0058 -53.2807
(0.11) (0.74) (-1.72) (1.53) (-0.16) (-1.17)

TaxRate -0.6440*** -0.3175 896.6196* -0.3899** -0.4440 162.4360
(-4.60) (-0.45) (1.91) (-2.54) (-1.03) (0.30)

CompanyRisk -0.0002** 0.0002 0.7099**
(-2.07) (0.56) (2.06)

Crisis FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Crisis-Industry FE Yes Yes Yes No No No
Observations 3,139 2,729 2,126 1,056 1,029 784
Centered R2 0.1225 0.0619 0.0890 0.1858 0.0410 0.0468

This table represents the robustness tests for results reported in Table 6. In Columns 1 to 3 we additionally use crisis-industry fixed effects and
Columns 4 to 6 present the results for additionally controlling for CompanyRisk. Data from the International Monetary Fund, EY Worldwide
Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See Table 14 for variable definitions. Heteroskedasticy-robust
Driscoll-Kraay standard errors with multi-way clustering on year-industry-level and country-level in parentheses. * Indicates significance at the
10% level, ** indicates significance at the 5% level, *** indicates significance at the 1% level.

39



Table 21: Robustness tests II Hypothesis 3

Additional FEs CompanyRisk

Dependent Variable ReturnDecline ReturnDecline ReturnRecovery ReturnRecovery DaysRecovery DaysRecovery ReturnDecline ReturnDecline ReturnRecovery ReturnRecovery DaysRecovery DaysRecovery

Loss Profit Loss Profit Loss Profit Loss Profit Loss Profit Loss Profit

LossCarryback 0.1152** 0.0216* 0.1477 0.2220*** 62.1873 -216.7285*** 0.3203*** 0.0257** 1.1956*** 0.0849** 156.4154 -124.8345**
(2.25) (1.84) (0.85) (5.55) (0.23) (-2.97) (3.99) (2.21) (3.37) (2.11) (0.50) (-2.25)

LossCarryforward 0.1019 0.0193 0.1491 0.0006 -173.4277 -83.7042* 0.3441*** 0.0194 1.5953*** 0.0477 84.8733 -94.3819
(1.65) (1.29) (0.69) (0.01) (-1.04) (-1.65) (4.56) (1.17) (5.76) (1.12) (0.39) (-1.58)

GroupTaxSystem 0.1283* 0.0340 0.1427 0.2662** -203.3460 -328.1005*** 0.2656*** 0.0173 -0.0307 -0.0033 -249.3057 -55.3300
(1.94) (1.33) (0.47) (2.19) (-0.91) (-3.16) (3.03) (1.21) (-0.10) (-0.09) (-1.53) (-1.23)

TaxRate 0.3580 -0.2708** 0.9404 1.0956*** 355.4888 -227.9606 0.6050 -0.2739** 2.3274 -0.4189 115.1942 172.2655
(0.47) (-2.29) (0.43) (2.66) (0.19) (-0.52) (0.67) (-2.02) (0.62) (-1.05) (0.04) (0.35)

CompanyRisk 0.0011 -0.0002** 0.0019 0.0001 -0.3520 0.7546**
(1.67) (-2.17) (1.00) (0.45) (-0.36) (2.16)

Crisis FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Crisis-Industry FE Yes Yes Yes Yes Yes Yes No No No No No No
Observations 227 2,772 186 2,403 120 1,877 64 986 62 961 43 733

Centered R2 0.3358 0.1467 0.0486 0.1120 0.2510 0.2081 0.6334 0.1846 0.6893 0.0475 0.5601 0.0481

This table represents the robustness tests for results reported in Table 7. In Columns 1 to 6 we additionally use crisis-industry fixed effects and Columns 7 to 12 present the results for additionally
controlling for CompanyRisk. Data from the International Monetary Fund, EY Worldwide Corporate Tax Guide, and Thomson Reuters. The observational units are firms. See Table 14 for
variable definitions. Heteroskedasticy-robust Driscoll-Kraay standard errors with multi-way clustering on year-industry-level and country-level in parentheses. * Indicates significance at the 10%
level, ** indicates significance at the 5% level, *** indicates significance at the 1% level.
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