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Stock Market Reactions to Legislated Tax Changes:
Evidence from the United States, Germany, and the

United Kingdom

Abstract

We study the effect of tax policy on stock market returns in the United States, Germany,
and the United Kingdom using GARCH models and a unique daily dataset of legislative tax
changes during the period 1 December 1978 to 31 January 2018. We find that days of
discretionary tax legislation during all stages of the process often matter for returns, both
in terms of statistical significance as well as economic relevance. Further disaggregating
the tax shocks shows that news about personal income tax cuts affects stock market re-
turns positively, whereas business tax legislation is rarely influential. We find evidence of
stock market spillovers, mainly from US tax changes to European stock markets, but, albeit
less pronounced, also the other way round. In several cases, we measure significant effects
of changes in tax legislation on the days the changes are implemented. The US House
Committee Report appears to be the most influential legislative stage in our sample. During
the financial crisis, stock markets were more responsive to tax legislation. Finally, S&P500
returns tend to react at earlier legislative stages than do DAX returns, whereas FT30 re-

turns barely react on days of domestic legislative action.

Keywords: Fiscal policy, legislative tax changes, stock markets, income tax, business tax,

indirect tax, Germany, United Kingdom, United States
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1 Introduction

After the financial crisis in 2007, policymakers and academics once more became interested in the
macroeconomic effects of fiscal policy. Focussing on the revenue side of fiscal policy, the effects of tax
shocks—measured as changes in tax liabilities—on macroeconomic variables has been estimated using
either structural vector autoregression (SVAR) or the narrative approach introduced by Romer and
Romer for the USA (2010). The narrative approach has also been used to estimate the impact of gov-
ernment revenue shocks based on legislated tax changes for other countries, including, for instance,
the United Kingdom (Cloyne, 2013) and Germany (Hayo & Uhl, 2014).

Identification in these models typically rests on expected revenue changes when the tax change
comes into force. Put differently, the influences of tax shocks are timed to commence at their implemen-
tation date and are then allowed to work their way through the economy in a dynamic fashion using lags.
This type of identification makes the crucial assumption that the economy does not react before actual
implementation of the tax. However, a tax change does not occur overnight. In fact, it tends to be the
outcome of a fairly long legislative process. In the extreme case of a world populated by rational expec-
tation agents, the implementation date may even be irrelevant. While the assumption of rational expec-
tation consumers seems questionable, there is a great deal of evidence suggesting that financial mar-
kets are forward-looking and react very quickly to new information about economic policy. For instance,
many studies report that financial markets adjust swiftly to monetary policy communications (see Blinder
et al., 2008).

However, the extant literature on financial market reaction to a variety of tax changes takes only
very few aspects of the legislative process into account (see, e.g., Afonso & Strauch, 2004; Ardagna,
2009; Arin et al., 2009; Afonso & Sousa, 2011, 2012). To the best of our knowledge, only Wagner et al.
(2018), Gaertner et al. (2019), and Overesch and Pflitsch (2019) study stock market returns on various
days of legislative action in the context of one specific tax change, the US Tax Cuts and Jobs Act (TCJA)
of 2017. Wagner et al. find significant stock market reactions, especially for the group of high tax firms,
and conclude ‘that taxes are a very important component of firm value’ (2018, p. 596); the other two
studies discover significant spill-over effects to non-US markets.

In our view, there are four noteworthy weaknesses in the literature that estimates the effects of
tax changes on financial markets. First, the identification of the average effects of tax policy changes on
financial markets generally does not take into account the full legislative process. Second, if the stages
of the legislative process are explicitly considered, as in Wagner et al. (2018), Gaertner et al. (2019),
and Overesch and Pflitsch (2019), this is only done for the case of one particular form of tax change.
Arguably, therefore, the results cannot be interpreted as estimates of an average tax shock, which is
often the focus of the macroeconomic literature. Moreover, it is unclear whether these results can be
generalised to other forms of tax shocks, for instance, tax hikes, changes in different types of taxes, and
so forth. Third, if only one tax change is considered, it is not possible to study differences in the size of
tax shocks, which is a serious drawback because conditioning the effects of tax shocks on the magnitude
of the tax change is an important feature of macroeconomic studies. Fourth, only US tax legislation has
been investigated in some detail, and it is unclear whether these findings have external reliability for

legislated tax changes in other countries.



We study the effect of legislated tax changes on stock market returns based on a new dataset
that allows addressing these shortcomings. The dataset makes it possible to consider all potentially
relevant phases of the tax legislation process for all tax changes over a period of almost 40 years. Given
the length of the dataset, we can also analyse subperiods, such as the Great Recession. Furthermore,
it allows identifying the influence of different tax types as well as increases and decreases separately.
Our dataset comprises three of the five largest economies, the United States, Germany, and the United
Kingdom, which makes it possible to compare the effects of tax changes in different legal frameworks.
In our analysis, we use daily data from December 1978 to January 2018 and our research methodology
relies on various forms of GARCH models.

After testing a number of hypotheses, we find, first and foremost, that days of discretionary tax
legislation matter for returns, both in terms of statistical significance as well as economic relevance.
Second, further disaggregating the tax shocks shows that it is mostly news about personal income tax
cuts that affects stock market returns positively, whereas business tax legislation is rarely influential.
Third, we find evidence of stock market spillovers, mainly from US tax changes to European stock mar-
kets, but, albeit less pronounced, also the other way round. Fourth, in several cases, we measure sig-
nificant effects on the days changes in tax legislation are implemented, which contradicts the efficient
market hypothesis. Fifth, all in all, publication of the US House Committee report appears to be the most
important legislative stage. It causes higher returns in all three stock markets when it contains infor-
mation about personal income tax decreases. Sixth, during the financial crisis, we estimate many more
significant reactions compared to the full sample. During this period, we find business tax cuts to influ-
ence daily returns positively, whereas income tax cuts cause stock market declines. Finally, S&P500
returns tend to react at earlier legislative stages than do DAX returns, whereas FT30 returns barely react
at all on days of domestic legislative action. In the next section, we discuss the extant literature and
formulate testable hypotheses. Section 3 describes our dataset and research methodology. The out-
come of our empirical analysis is provided in Section 4. Section 5 contains robustness checks and Sec-

tion 6 concludes.

2 Literature and Hypotheses

Only a few studies look at the connection between financial markets and tax policy. Tavares and
Valkanov (2003) use quarterly US data from 1960 to 2000 and show that an increase in tax receipts
significantly lowers stock market returns, as well as government and corporate bond returns. The au-
thors suggest that fiscal policy shocks should be considered in asset pricing.

Using a yearly panel of several OECD countries, Ardagna (2009) shows that interest rates of
10-year government bonds decrease in periods of fiscal consolidation and increase in periods of loose
fiscal policy. Moreover, an improvement (deterioration) in the budgetary position increases (decreases)
stock prices. Based on Romer and Romer’s (2010) and Mertens and Ravn's (2013), narratively identified
exogenous quarterly tax shocks, Kraus and Winter (2016) show a link between an increase in federal
tax liabilities and higher risk premia for corporate bonds. They argue that an increase in tax liabilities
increases financial frictions, making bond market financing more expensive for firms.

In an event study, Wagner et al. (2018) track individual stock movements of US firms between

the introduction of the Tax Cuts and Jobs Act of 2017 (TCJA) on 2 November 2017 and its signature
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into law on 22 December 2017. Focusing on abnormal returns on the days the Act was being legislated,
the authors find significant hikes, especially for high tax firms. Specifically, higher returns resulted on
the day the bill was introduced in the House and on the day it was passed by the Senate.

Overesch and Pflitsch (2019) analyse the TCJA'’s spill-over effects on European stock markets.
They consider two transmission channels. The first is a lower tax burden for firms active in the United
States, as the TCJA includes a cut in the corporate tax rate. The second is the lower tax rate for US
firms worsens the competitive position of European firms. The effect through the first channel should be
a positive one for firms operating in the United States; the second predicts a negative effect on stock
prices of firms competing with US firms. In their analysis, the authors focus on the reaction after the
result of the mediation committee was published and report, on average, positive returns of European
stocks. Also, stocks of firms operating in an industry in which US firms play a dominant role yielded
smaller returns, whereas European firms doing business in the United States experienced higher re-
turns. No reaction was found with regard to other salient dates of the US legislative process.

Gaertner et al. (2019) use a similar approach to investigate foreign firm stock returns during the
legislative stages of the TCJA of 2017. Employing Google Trends data, they discover increased search
activity for the term ‘tax reform’ on days corresponding to the legislative stages of the bill, that is, (1)
release of the first framework for tax reform on 27 September, (2) its introduction in the House, (3) its
passage by the House, (4) its passage by the Senate, (5) when reported by the Joint Committee on
Taxation (JCT), and (6) when House and Senate mutually agreed to the final version. In their sample,
the authors find positive abnormal returns on those days in 33 out of 38 markets. Negative effects were
found for stocks of foreign firms exporting heavily to the United States. The authors also consider the
price of US long-term treasury notes and the dollar-yuan exchange rate, but find no significant reaction.

Our unique dataset allows us to investigate several hypotheses regarding timing, sign, spill-over
effects, and relative size of the coefficients.

In their study of the impact of government deficits on long-term interest rates, Knot and de Haan
(1999) assume efficient financial markets that incorporate any news immediately. Adjusting their ap-

proach to our focus on the legislative tax process, two opposite hypotheses emerge:
H1la: Stock market returns react the first time information about tax changes is available.
H1b: There is no reaction at the implementation of tax changes.

Chatziantoniou et al. (2013) contrast different potential effects of fiscal policy on stock markets, depend-
ing on the theoretical point of view. They argue that in the Keynesian view, fiscal policy works through
economic aggregates, such as consumption and investment. Since tax increases discourage private
consumption and investment, and vice versa, this effect should be reflected in today’s stock prices. In
the classical view, loose fiscal policy raises interest rates through a decrease in public saving, which
reduces private investment. Since investment should be relevant for future cash flows and, hence, stock

prices, they expect a negative reaction.
H2a: News about tax increases lowers stock market returns.

H2b: News about tax decreases raises stock market returns.



Tavares and Valkanov (2003) consider Ricardian equivalence and argue that there might not be an
obvious relationship between taxes and financial market returns. If households anticipate that the pre-
sent value of future tax decreases equals the current tax increase, their net wealth remains unaffected

and private saving decreases as much as public saving increases.
H2c: Information about tax changes does not affect stock markets.

Consequently, one could interpret the hypotheses subsumed under H2 as testing the Keynesian, clas-
sical, and Ricardian view of stock markets (see Bernheim, 1989).

Rigobon and Sack (2008) argue that stock markets likely behave asymmetrically to good and
bad news:

H3: Stock returns react asymmetrically to tax increases and tax decreases.

What are our hypotheses when disaggregating the tax types? Regarding domestic business taxation,
Croce et al. (2012) identify three channels through which a firm’s decisions could be influenced: (1)
distorting profits and investment, (2) reducing the cost of debt through a tax shield, and (3) depressing
productivity growth. While channels (1) and (3) should have negative effects on firm profits and stock
prices, channel (2) could be beneficial for firms. Hence, we cannot say a priori what signs to expect for
the coefficients. Arguing via macroeconomic effects, Mertens and Ravn (2013) claim that a cut in busi-
ness tax liabilities could increase investment but decrease private consumption. Measuring the effects
of disaggregated tax types, Arin et al. (2009) argue that corporate tax shocks do not have an effect on

financial markets in the United States, Japan, or Germany.
H4a: Stock market returns do not react to news about business taxation.
H4b: Stock market returns increase with news about lower business taxes.
H4c: Stock market returns increase with news about higher business taxes.

Mertens and Ravn (2013) find that a cut in personal income taxes causes an increase in employment,
consumption, and investment. Hence, we would expect stock markets to anticipate this outcome and
react positively to such news and negatively to increases in personal income taxation. Arin et al. (2009)
argue that indirect taxes have a larger effect than labour taxes. For the United States, Japan, and Ger-

many, they report negative stock market reactions for unanticipated hikes in either type of tax.
H5a: Stock market returns increase with news about cuts in personal income taxes.
H5b: Stock market returns decrease with news about increases in personal income taxes.
H6a: Stock market returns increase with news about cuts in indirect taxes.
H6b: Stock market returns decrease with news about increases in indirect taxes.

H7: The coefficient of indirect tax changes has a greater magnitude than the one for personal in-

come changes.

As discussed above, US business tax increases could cause either a positive or a negative spillover on
foreign stock market indices. As noted by Gaertner et al. (2019) and Overesch and Pflitsch (2019),



competition in international markets as well as tax liabilities arising from foreign activity might play a role

when looking at firm value. Hence, our hypotheses are:
HB8a: News about US business tax increases reduces UK and German stock market returns.
H8b: News about US business tax increases increases UK and German stock market returns.

Finally, international spill-over effects could arise from individual income taxation via the trade channel,
at least when the countries of interest are important trade partners, which is the case here. For example,
a US income tax reduction increases US disposable income and, thereby, import demand, which raises

profits of British or German exporting firms.
H9a: News about foreign income tax decreases increases domestic stock market returns.

H9b: News about foreign income tax increases decreases domestic stock market returns.

3 Data and Methodology

We expanded the legislative tax datasets of Romer and Romer (2009) for the United States, Cloyne
(2012) for the United Kingdom, and Uhl (2013) for Germany along two dimensions. First, we extended
them up to the end of 2017. Second, we moved the datasets to a daily frequency, so as to precisely
identify each step of the legislative tax process.

Here, we provide just a rough sketch of the legislative processes in the three countries; for a
more detailed explanation, see the above papers and the references therein. The US and German leg-
islative procedures are similar. Tax laws must be introduced in the House of Representatives and Fed-
eral Parliament (Bundestag), respectively. From there, they are passed on to the relevant committee, in
most cases, the Committee on Ways and Means and the Federal Financial Committee (Bundes-
finanzausschuss), respectively, which publish a detailed report on the planned tax measures. Then the
bill is sent back to the House/Parliament, where it is put to a vote. At this point, the two countries’ pro-
cedures begin to differ slightly. If the law is passed by the House, the US Senate must agree too, before
it can be signed. Usually, the US Senate passes the bill to the Committee on Finance, which then pre-
sents an altered version. A meeting of a mediation committee composed of members of both chambers
is then held (Joint Committee on Taxation, JCT) to find a compromise. A compromise between the two
chambers’ versions must be found, either in the JCT or by sending bills back and forth until both cham-
bers agree. In Germany, only some tax bills need to be confirmed by the Bundesrat, which represents
the states. If the two legislative chambers cannot agree on whether a bill needs to be passed by the
Bundesrat too, the Federal President (Bundesprasident) or even the Federal Constitutional Court (Bun-
desverfassungsgericht) have to settle the disagreement. In both countries, the mediation committee
presents the final version of the bill, which is signed into law by the US President and the Federal Pres-
ident, respectively. Hence, new information about tax changes emerges at various dates, and as the bill
passes each of the stages listed above, the likelihood of implementation increases.

Tax legislation in the United Kingdom goes through fewer steps. In the House of Commons on
Budget Day of every fiscal year, the Chancellor of the Exchequer announces the new tax measures.
Some of the measures become effective on Budget Day and most of them are implemented within six
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months. When the Finance Bill is signed (Royal Assent), it becomes the Finance Act and its provisions
are often backdated. Long implementation lags, as in Germany and the United States, are rather un-
common, and almost every tax measure presented becomes law. The communication strategy around
Budget Day has changed over the years, becoming more transparent from the 1990s onward.

On the one hand, the differences between the three countries allow for a comparison of results
between different legislative regimes. On the other hand, these differences make it more difficult to date
the legislative stages. We focus on those dates on which new information about tax changes material-
ises, that is, when detailed revenue estimates are published. For the United States, these days are when
the House committee, the Senate committee,* and the mediation committee? publish their reports. We
also include the days when the individual tax measures are implemented. We do not consider the House
introduction date in our baseline estimations, as the quantitative impact is yet unknown. In Germany,
the draft of a tax bill is already accompanied by detailed revenue estimates. Hence, we include the days
of the introduction in Parliament, the Parliament committee report, the mediation committee report, and
the implementation date. For the United Kingdom, we use the Budget Days and implementation days.

We include both permanent and temporary tax changes, but we do not consider the phasing-
out date of the latter. Following the literature, we exclude the implementation effects of extensions of
existing tax legislation, as they are conceptionally different from discretionary changes to tax liabilities.
However, as in Uhl (2013), we keep these changes when they occur at previous legislative steps, as
the announcement that a tax measure will be extended could be relevant information for investors. Note
that removing the temporary and permanent extensions from the tax shock series does not change the
results (see the robustness section). To quantify the magnitude of the tax shock, we take the full year
revenue effects as stated in the legislative documents in per cent of current nominal GDP. This makes
the shocks comparable across the three countries and we can also compare the relative size of reactions
to different tax types and at different legislative stages.

In many cases, the tax shocks as defined above occur on a weekend or public holiday. In those
cases, we shift the shock to the next stock market trading day. To take time-zone differences into ac-
count, US tax shocks enter the German and British stock markets on the following trading day, while
German and British tax shocks enter the US market on the same trading day. Since we operate at a
daily frequency, we follow the literature (see, e.g., Cornell, 1983; Knot & de Haan, 1999) and do not
differentiate between exogenously or endogenously motivated tax changes (see also Kraus & Winter,
2016), as typically done in the narrative macroeconomic approach.

As stock market indicators, we use daily closing prices of the S&P500 for the United States,
DAX for Germany, and FT30 for the United Kingdom. The indices are log-differenced and multiplied by
100 to obtain growth rates in per cent as well as to ensure stationarity. All data are from Datastream.

Visual inspection of daily stock market returns indicates volatility clustering and testing for ARCH
effects after estimating the models via OLS confirms this characteristic. Taking this into account, our
baseline model is a GARCH(1,1):

1In several cases, we could not recover the precise publication date of the Senate Committee Report. In these
cases, we chose the date of passage in the Senate as the publication date.
2 In some cases, there was no meeting of the mediation committee but, instead, mutual agreement in both
chambers.
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13 depicts the daily returns of the stock indices, y is the constant, and § is a vector of parameters. At
is a vector of domestic and foreign tax shocks at the different legislative stages, scaled to 1% of current
nominal GDP. Error ¢, is t-distributed with v degrees of freedom, as the residuals exhibit excess kurtosis.
Standard errors are heteroscedasticity robust. To reduce the size of the model in a consistent way, as
well as to improve estimation efficiency, we apply a consistent general-to-specific testing down proce-
dure (e.g., Hendry, 1993). Taking into account the large sample size, we employ a 1% significance level
to reduce the likelihood of Type | errors.

4 Empirical Analysis

4.1 Effects of Aggregated Tax Shocks

We commence our analysis by testing whether stock markets react to the various stages of the legisla-
tive process, and if they do, at which particular stage.

Table 1 sets out the results for the reduced models. Note that we had to restrict the sum of the
ARCH and GARCH coefficients to be smaller than unity in the S&P500 regression, as testing could not
rule out an IGARCH process. None of the exclusion restrictions is significant and there is no evidence
of autocorrelation. However, there are still some traces of ARCH present in the model for the FT30.

We find no significant reactions to domestic tax shocks by either the British FT30 (Column 111 of
Table 1) or the German DAX (Column Il) returns on any of the key dates when using the aggregated tax
shocks. The S&P500 index (Column ), however, shows significant reactions on days when the important
reports are published, which rejects H2c. A tax decrease equal to 1% of GDP announced by the House
Committee raises S&P500 returns by 15 base points (bp). When the tax change is confirmed by the
JCT, returns increase by 24 bp, but this effect could not be estimated precisely. The cumulative effect
across the various legislative stages is significant at the 1% level and amounts to a decrease of 39 bp
in S&P500 returns. Note that the magnitude of tax shocks rarely reaches 1% of GDP and, therefore, we
think that rescaling the effects to reflect normal tax changes proxied by sample averages is helpful in
interpreting estimation results. In Table 1 and the following output tables, we provide the effects for
average-size tax changes in italics after the 1% of GDP shocks (for individually significant estimates
only). Hence, when considering the average size of tax changes at each relevant legislative stage, the
cumulated effect on S&P500 returns is approximately 22 bp.

According to H1a, we would expect reactions only at the earliest stages of the bills and not when
they are signed into law or implemented. Our results for the United States are broadly in line with this
expectation, as we do not measure a reaction on the day of implementation. However, since we do not
discover any significant stock market reactions to domestic tax legislation in Germany or the United

Kingdom, we cannot support Hla more generally.



Table 1: Effect of Aggregated Tax Shocks on Stock Market Returns (values in italics give the effects
for average-size tax changes)

Shocks Indices
) (1) (1) Number of
S&P 500 DAX ET 30 Events
us
Committee on Ways and 0.15* 0.07 0.14* 0.07 32
Means
Senate Committee 30
Mediation Committee 0.24 29
Implementation 78
Germany
Draft 55
Federal Financial Committee 0.66* 0.04 60
Mediation Committee 23
Implementation 97
UK
Draft 151
Implementation 441
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 9 10
Portmanteau Q test x2(40) =41 x2(40) =20 x2(40) =51
Test for ARCH effects x2(10) =11 x2(10) =4 x2(10) =23
Exclusion restriction x?(8)=15 x2(9)=9 x?(9) =14

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent.
The tax shocks are scaled to 1% of current GDP. Portmanteau test applies to standardised squared residuals.

Studying the effects on DAX returns in Table 1 shows that there is support for H2c, at least when
concentrating on domestic tax shocks. When we consider spill-over effects from US tax legislation, we
can reject H2c, as DAX returns increase by 14 bp when the US House Committee presents a tax cut.
There are significant spill-over effects from the US legislative process to German stock markets but not
the other way around, which reflects the relative size of the two economies.

The UK stock market appears to be sensitive to news from the early stages of tax legislation in
Germany. FT30 returns increase 66 bp when the Federal Financial Committee announces a tax de-
crease equal to 1% of GDP. While our results generally support H2b, when scaled by the average size

of shocks, this effect shrinks to 4 bp.

4.2 Effects of Disaggregated Tax Shocks

Mertens and Ravn (2013) demonstrate that the composition of tax shocks in the United States matters
for their macroeconomic effects. To discover whether that is the case for stock market reactions too, we

disaggregate our tax shock series into three types of taxes: personal income taxes, business income
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taxes, and indirect taxes.? In the United States, sales taxes are legislated at the state level and, there-

fore, are not part of our sample. Consequently, we include only indirect tax shocks in the case of Ger-
many and the United Kingdom.

Starting with S&P500 returns, Table 2 shows that reactions to domestic tax shocks are driven
by changes in individual income tax legislation, whereas business taxation does not trigger significant
reactions. These findings support H4a and reject H4b and H4c. Over the course of the legislative pro-
cess of a US income tax decrease, S&P500 returns increase by 34 bp. While our coefficients are of a
magnitude similar to those discovered in event studies using impulse dummies for the legislative dates
of the TCJA (Wagner et al., 2018; Overesch & Pflitsch, 2019), our cumulated effect is much smaller, as
we find a negative coefficient at the Senate’s committee stage. We return to this finding in Section 4.3,
where we further differentiate the shocks into increases and decreases.

In the case of Germany, we find an increase of 170 bp in DAX returns after decreasing income
taxes by 1% of GDP. Legislative changes in German business taxation do not seem to matter, which
means we reject H4b and H4c, but not H4a. We also discover that a decrease in indirect tax liabilities
lowers DAX returns by 135 bp. The negative effect is unexpected, but we are not the first to report
counterintuitive results after tax changes (see, e.g., Blanchard, 1981; Mumtaz & Theodoridis, 2017). A
possible explanation for this result is that companies engage in a price war following an indirect tax cut.
Note that the full impact of both individual income tax and indirect tax changes arises at the implemen-
tation stage. As legislative news about domestic personal income taxation has the biggest impact in
Germany, we reject H6a, H6b, and H7.

Considering disaggregated domestic tax shocks in the United Kingdom, we again fail to find a
significant effect caused by domestic tax changes. Hence, for FT30 returns, we reject Hla, H4b, and
H4c and find evidence supporting H1b and H4a.

Regarding spill-over effects of tax shocks between the three countries’ stock markets, Table 2
shows that S&P500 returns increase by about 50 bp when UK personal income tax cuts are presented
on Budget Days, which supports H9a. No S&P500 spillovers are measured with regard to changes in
German legislation. Studying spill-over effects on DAX returns, we observe that returns decrease by 38
bp when a drop in British indirect taxes is presented on Budget Day. As discussed below, indirect tax
cuts cause negative spill-over effects between the European countries too.

DAX returns react to US personal income tax legislation. We observe a significant coefficient at
the Committee on Ways and Means stage, raising returns by 16 bp. The rise in FT30 returns by about
30 bp when the US Committee on Ways and Means and by 70 bp when the German Federal Financial
Committee present an individual income tax decrease equal to 1% of GDP is in line with H9a. UK stocks
are not affected by German business tax changes. As noted above, we find a negative UK stock market

response to decreasing indirect taxes in Germany, which declines by 208 bp on days of implementation.

3 We use a broad measure of business and income taxes and include capital taxes and social security contributions, respectively.
This leaves us with more cases per tax category and approximates the overall tax liabilities borne by businesses and individuals.
Using a narrow definition of tax categories does not affect the results in a noteworthy way.
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Table 2: Effect of Disaggregated Tax Shocks on Stock Market Returns (values in italics give the ef-
fects for average-size tax changes)

Shocks Indices
) (1) an; Number of
S&P 500 DAX FT 30 Events
US Tax Shocks
Committee on Ways and Means Business 28
Individual 0.17*0.08 0.16** 0.07 0.29** 0.13 31
Senate Committee Business 27
Individual -0.29 30
Mediation Committee Business 26
Individual 0.46** 0.25 29
Implementation Business 68
Individual 58
German Tax Shocks
Business 32
Draft Individual 45
Indirect 29
Business 36
Federal Financial Committee Individual 0.71**0.12 50
Indirect 35
Business 15
Mediation Committee Individual 19
Indirect 13
Business 54
Implementation Individual 1.73** 0.17 78
Indirect -1.35**-0.13 -2.08**-0.21 50
UK Tax Shocks
Business 97
Draft Individual 0.53** 0.02 78
Indirect -0.38* -0.03 99
Business 204
Implementation Individual 147
Indirect 317
Number. of observations 9858 9854 9844
Student-t degrees of freedom 6 8 10
Portmanteau Q test x2(40) = 41 x2(40) =20 x2(40) = 49
Test for ARCH effects x?(10) =11 x2(10) =4 x?(10) =21
Exclusion restriction x?(22) = 27 x?(22) = 34 x2(23) =29

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent.
The tax shocks are scaled to 1% of current GDP. Portmanteau test applies to standardised squared residuals.

However, in all cases, the mean of these tax shocks is below 1% of GDP Thus, to facilitate
interpretation, Table 3 sets out the cumulated coefficients scaled by the average size of tax shocks at
each legislative stage. With effect sizes roughly between 2 and 21 bp, the magnitudes of the various
estimated effects in absolute terms look much more similar after this adjustment. We believe that this
discovery has important implications over and above the current study, as it underlines that the actual
magnitude of tax shocks matters. Therefore, the event study approach, which is based on tax change
dummies, might be misleading when assessing the actual impact of policy changes.

In Table 3, we observe cumulated positive returns of all three indices along the legislative pro-
cess of US personal income tax cuts, ranging between 7 and 18 bp. In addition, we find similarly-sized
cumulated positive returns for DAX and FT30 on days of German personal income tax legislation. The
spill-over effects from UK legislation onto the German stock market are much smaller after the adjust-
ment. Overall, we would interpret our findings for the three stock markets as supporting hypotheses H4a
and H5a, and rejecting H4b, H4c, and Hé6a.

12



Table 3: Cumulative Effect of Disaggregated Tax Shocks Scaled by Average Size of Fiscal Shocks

Shocks Indices

M (1 (1)
S&P 500 DAX FT 30
US Tax Shocks
Business Income
Individual Income 0.18** 0.07** 0.13**

German Tax Shocks
Business Income

Individual Income 0.17** 0.12**
Indirect Taxes -0.13** -0.21**
UK Tax Shocks
Business Income
Individual Income 0.02**
Indirect Taxes -0.03*

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively.

4.3 Asymmetric Effects of Disaggregated Tax Shocks

Our next step is to decompose the tax shocks into increases and decreases. Rigobon and Sack (2008)
argue that financial markets may react asymmetrically to good and bad news and Hussain and Liu
(2018) show that assuming symmetric effects might not be appropriate when looking at the effects of
tax changes on macroeconomic variables. A drawback of studying asymmetric effects is that the number
of tax shocks in each category can become small and, thus, results could be strongly affected by outliers.
However, as Tables Al and A2 in the Appendix illustrate, for most categories, we still have a substantial
number of observations. Table 4 shows the estimation results for the models from Table 2 when differ-
entiating between positive and negative tax shocks. To economise on space, we present cumulated
effects (see Table A2 in the Appendix for the detailed estimations).

On the one hand, we can see that looking at aggregated effects does not give the full picture as
we find strong evidence of asymmetry and more significant reactions. For instance, we observe S&P500
stock market reactions after US business tax changes, which we did not detect before. On the other
hand, the signs of the reactions may change over the course of the legislative process and are some-
times counterintuitive (see Table A2 in the Appendix). In general, all three stock indices react positively
to a tax cut, regardless of whether it is a domestic tax cut or a spill-over effect, which we interpret as
evidence supporting H5a. However, it is puzzling that a number of tax increases also appear to trigger
positive stock market returns. S&P500 returns react positively, to the turn of 167 bp, to hikes in US
business taxation. Further decomposing the tax shocks could explain this puzzling reaction: almost all
business tax increases were part of larger tax reform packages and, thus, identification becomes prob-
lematic.

With regard to US income tax changes, we find mild evidence of tax cuts boosting returns, which
supports H5a but not H5b. Spill-over effects from German business tax legislation seem to matter for
the US stock market too, but, due to collinearity, the estimate is individually insignificant. In reaction to
UK income tax cuts, S&P500 returns increase by 68 bp on Budget Days, which supports H9a. The
implementation of indirect tax increases in the United Kingdom lowers S&P500 returns by 29 bp.
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Table 4: Cumulative Effects, Asymmetric Disaggregated Tax Shocks, and Stock Market Returns (val-
ues in italics give the effects for average-size tax changes)

Shocks Indices
M Q) (1
S&P 500 DAX ET 30
us
Business Tax Shocks
Cumulative Effect Increase 1.67** 0.41 1.66 -0.52
Decrease 1.12**0.09 0.42 1.39
Income Tax Shocks
Cumulative Effect Increase 1.47*0.32 2.29
Decrease 0.17*0.10 0.87** 0.31 0.33**0.19
Germany
Business Tax Shocks
Cumulative Effect Increase
Decrease -2.08
Income Tax Shocks
Cumulative Effect Increase -1.19 -2.93*-0.30
Decrease 1.44*0.26 1.52** 0.34
Indirect Tax Shocks
Cumulative Effect Increase 1.62** 0.23 2.17**0.30
Decrease 43.53** 0.45 47.13** -0.003
UK
Business Tax Shocks
Cumulative Effect Increase
Decrease 3.11**0.13
Income Tax Shocks
Cumulative Effect Increase
Decrease 0.68** 0.15
Indirect Tax Shocks
Cumulative Effect Increase -0.29** -0.02 0.42* 0.08 1.47
Decrease

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent.
The tax shocks are scaled to 1% of current GDP.

No domestic business tax change affects the German stock market. In contrast, DAX returns
behave symmetrically on days of implemented personal income tax increases and decreases, which
provides evidence for H5a and H5b. The negative coefficient of implemented increases is relatively
higher, supporting H3. When scaled by the average size of shocks, however, the drop in DAX returns
after income tax hikes is about the same size as the rise after tax cuts.

DAX returns react positively to both increases and decreases in domestic indirect tax liabilities.
For the latter, however, we only count two tax events, one of which amounts to just 0.0001% of GDP.

Thus, while the effects appear to be enormous when expressed as a 1% of GDP shock, when scaled
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by average size, the impact on the DAX from lower indirect taxes is only about twice the size of the
impact from average tax increases. We find evidence of spill-over effects from US business taxation to
DAX returns, even though, as a result of collinearity, none of the estimated coefficients is individually
significant.

The positive effect of higher US personal income taxes can be explained by higher social secu-
rity contributions. When removing these contributions from the series of shocks, this coefficient becomes
insignificant, whereas the other coefficients do not change. The positive spill-over effects from UK busi-
ness taxation to DAX returns on days of implemented tax decreases are more precisely estimated and
amount to more than 300 bp. Gaertner et al. (2019) argue that stock returns could either rise or fall,
depending on whether it is the competition effect or the tax burden effect that dominates. The competi-
tion effect should cause a negative coefficient, which we do not observe. Since German companies are
among the largest investors in the United Kingdom, lower business taxes translate into lower tax liabili-
ties for German firms investing in the UK.* However, when taking into account the average size of im-
plemented UK business tax cuts, DAX returns increase only by 13 bp. There are no spill-over effects to
the German stock market from UK personal income taxation. In general, we interpret our findings as
supportive of H2a and H2b, as well as H9a, and unsupportive of H2c, H8a, H8b, and, with reservations,
H9b.

In the UK, there are no significant effects of domestic tax legislation on FT30 returns. Indirect
tax hikes appear to matter, however, as we cannot remove them without rejecting the testing-down
restriction at the 1% level. Regarding spill-over effects on the UK stock markets originating in US tax
legislation, we find that both business tax and income tax decreases raise FT30 returns, but the former
cannot be estimated precisely. Both hikes and drops in German indirect taxes fuel FT30 returns. When
weighted with the size of shocks, the effects of cuts cancel each other out, as the signs change from
one step to the other, but remember that we count only two such events at the German joint committee
stage. With German indirect taxes being the exception, FT30 returns seem to react mainly to income

tax decreases in either of the other two countries, supporting H9a and rejecting H9b.

4.4 Effect of Tax Revenue Changes

To this point, we have measured stock market reactions to tax shocks as the full-year revenue effect
given in the respective documents divided by nominal GDP in per cent. The assumption underlying that
coding is that each stage of the legislative process constitutes news. However, it could be that investors
only update their expectations at every stage of the legislative process, conditional on the quantitative
information given in the previous stage. Therefore, we construct a new tax shock series that measures
the difference in the stated revenue in per cent of GDP of the respective bill from one legislative stage
to the next. This means that when the value for expected revenues was not altered in a legislative step,

this shock is coded as zero. Due to the different legislative process in the United Kingdom, we can

4 OECD International Direct Investment Database, https://stats.oecd.org/Index.aspx?DataSetCode=FDI_FLOW_CTRY, retrieved
18 June 2020).
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construct these series only for Germany and United States. While interpretation of the coefficients re-
mains the same, the constructed shocks are now relatively smaller. Moreover, in many cases, we have
only a few nonzero observations for each type of shock.

Starting with the S&P500 returns, Table 5 summarises the cumulative effects across all legisla-
tive stages (detailed results can be found in Appendix A3). At the joint committee stage, we discover
significant stock market reactions to both lower US income and business tax revenue shocks. When
scaled by their average size, the effect of downward revisions of business tax liabilities is about three
times as high. We observe significant spill-over effects onto the US stock market. When considering tax
shocks equal to 1% of GDP, we find that indirect tax shocks cause the largest spillovers to the US stock
market. Scaling by average-size changes reverses this situation, though, as upward revisions of German
business tax liabilities raise S&P500 returns by about 90 bp, whereas upward revisions of German in-
come and indirect tax liabilities reduce S&P500 returns by almost 75 bp and 20 bp, respectively.

Table 5: Cumulative Effect of Tax Revenue Shocks on Stock Market Indices (values in italics give the
effects for average-size tax changes)

Shocks Indices
M () (1)
S&P 500 DAX ET 30
uUsS
Business Tax Shocks
Cumulative Effect Increase -1.80 -4.96
Decrease 9.46** 0.48 -2.36 9.41** 0.47
Income Tax Shocks
Cumulative Effect Increase
Decrease 0.69** 0.16 5.52** 1.13
Germany
Business Tax Shocks
Cumulative Effect Increase 28.67**0.91 -7.79** -0.10 16.71** 0.20
Decrease -12.67** -0.54
Income Tax Shocks
Cumulative Effect Increase -20.95* -0.73 -5.49** -0.19
Decrease 3.42*0.27
Indirect Tax Shocks
Cumulative Effect Increase -65.13** -0.18 437.2** 1.16 447.7** 1.15

Decrease

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent.
The tax shocks are scaled to 1% of current GDP.

When the German mediation committee passes an average-size business tax hike, DAX returns
decrease by 10 bp. In total, DAX returns increase by more than 116 bp when both the Federal Financial
Committee and the mediation committee propose higher indirect tax revenues. Average-sized down-

ward revisions of US personal income taxes increase DAX returns by 113 bp.

16



As noted above, given the differences in tax legislation processes, we cannot consider UK rev-
enue shocks, but we can study spillovers from the United States or Germany. As in the US case, lower
business tax revenues boost FT30 returns. Due to collinearity, we do not obtain significant estimates of
the reaction of FT30 returns to US business tax revenue increases. Spill-over effects from German
legislation are more precisely estimated and we find a symmetric pattern in the reaction of FT30 returns
to revisions in German business as well as income tax liabilities: Returns are higher (lower) on days of
higher (lower) business tax figures. The reverse outcome is found for reactions to German personal
income tax revenue changes, where FT30 returns decrease (increase) on days of higher (lower) income
tax figures. In either case, downward revisions cause larger effects in absolute terms. Similar to the
reaction of the DAX, FT30 returns react positively to higher German indirect tax revenue figures. The
estimated effects of average-size tax changes range from a drop in DAX returns of 10 bp after a business

tax hike to an increase in DAX returns of more than 115 bp following an indirect tax hike.

4.5 Financial Crisis

Our large sample reduces the probability that the estimates are driven by outliers. The drawback of long
sample periods, however, is that they are potentially subject to structural breaks. Of particular interest
in that respect is the financial crisis period. According to the Bank for International Settlements (BIS,
2009, Chapter II), the turmoil started in mid 2007 and spread to interbank markets in August 2007. The
last key event was in mid-2009 and we add about a quarter of a year to ensure that financial markets
had clearly left the crisis behind. Thus, we define the crisis period from August 2007 to the end of 2009.
Since there are almost no tax increases during that period, we focus our attention on tax cuts. Note that
to achieve convergence, we had to estimate all three regressions without t-distributed errors and, to rule
out IGARCH processes, restrict the sum of the ARCH and GARCH coefficients to be smaller than unity.
The cumulative effects of tax reductions on stock market returns are presented in Table 6 (see Table
A4 for details). We now identify many more significant tax shocks for all three markets, some of which
are only jointly significant.

For the S&P 500, we find a cumulated increase of more than 800 bp after a US business tax cut. The
S&P500 is even more strongly affected by spillovers from business tax decreases in the United Kingdom
and Germany, at more than 2300 bp and 8000 bp, respectively. This suggests that during the financial
crisis period, business tax cuts massively bolstered US stock markets. Quite the reverse is found for
decreases in income taxation or indirect taxes in the three countries, which are not only much more
moderate in size but also mostly cause stock market losses. However, note that the negative S&P500
reaction to a reduction in German indirect taxes is driven by only one event at the draft stage. Cumulated
effects for the DAX are in line with these findings, too. We discover that the largest estimated cumulated
coefficient of about 3200 bp is associated with business tax cuts. Again, reactions to decreases in in-
come tax have negative effects, which are of a much smaller magnitude. As before, US business tax

changes do not spill over onto German stock markets.
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Table 6: Financial Crisis: Cumulative Effects of Tax Decreases on Stock Market Indices (values in ital-
ics give the effects for average-size tax changes)

Shocks Indices
M (1 (1)
S&P 500 DAX ET 30
US Tax Cuts
Cumulative Effect Business 8.05** 1.81 5.93* 1.20
Individual -1.82**-1.08 -3.25
German Tax Cuts
Business 80.48** 6.58 32.05*%* 2.26 24.98** 1.68
Cumulative Effect Individual -10.65** -0.96 -5.50** -0.50 7.14** -0.36
Indirect -98.98** -4.25 8.95 39.92** 1.95
UK Tax Cuts
Business 23.33** 0.62 9.00* 0.24
Cumulative Effect Individual -1.93 -5.47** -0.23
Indirect -13.58** -0.03 2.32 1.58

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent.
The tax shocks are scaled to 1% of current GDP. Portmanteau test applies to standardised squared residuals.

In the case of the FT30, similar effects can be found for business tax cuts, although it is the spill-
over effect from Germany that dominates in terms of magnitude (about 2500 bp). Decreases in individual
taxes cause stock market losses too, but note that the cumulated effect of German income tax cuts only
becomes negative after scaling the coefficients by average-size tax changes (see Table A4 in the Ap-
pendix). In contrast, cuts in German indirect taxes lead to increases in FT30 returns of 4000 bp, which,
again, is caused by just two events.

When scaled by their average size, the effects become smaller, now ranging roughly between
0.3 bp and 660 bp, which reflects the effects of indirect tax cuts in the UK on S&P 500 returns and
German business taxes on the S&P500, respectively. As noted above, the large effect of German indi-
rect tax legislation on S&P500 returns could be an outlier. More generally, the reactions to UK tax leg-
islation during the financial crisis are the lowest on all three stock markets, whereas German legislation
had the most influence on the three markets. SP500 and DAX returns are mainly affected by business
taxation.

Results regarding the influence of the various stages of the legislative process in the three coun-
tries on stock market returns cannot always be interpreted straightforwardly. This is likely due to the
small number of cases in each of the tax categories. However, we can discern some general tendencies.
First, during times of crisis, markets react much more strongly to the various stages of the legislative tax
process than they do during non-crisis times. Second, drafting business tax cuts causes stock market
hikes. Third, income tax cuts depress domestic stock markets in the middle of the legislative process.
Fourth, we see notable variations in the sign of the effects for cuts in indirect taxes. Fifth, spillovers from
almost all stages of tax legislation take place when these originate in Germany or the United Kingdom,

but much less so when they originate in the United States.
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5 Robustness

So far, we have relied on the news approach combined with daily data to solve the identification problem.
Now we re-estimate our baseline GARCH(1,1) model and include control variables. In each stock market
regression, we include the stock market returns of the other two countries, returns of the bilateral ex-
change rate (euro/dollar and pound/dollar),®> a measure of the interbank interest rate, and the first differ-
ence of the interest rates of 10-year government bond yields®. Each financial control variable initially
enters with five lags, whereas contemporaneous financial variables are not included so as to avoid sim-
ultaneity issues. Furthermore, we include impulse dummies for days with abnormal returns, that is, for
the stock market crashes on 19 October 1987 (Black Friday), 16 October 1989, and 11 September 2001,
the Lehman collapse on 15 September 2008, Mario Draghi’s whatever-it-takes speech (26 June 2012),
and the day after the Brexit referendum in the UK on 23 June 2016, as well as for day-of-the-week

effects’. The model thus becomes:

T =V + Xy AC; + 0D + SAT + &, 4)

with:
St = etht

hy =a, + a15t2—1 + ﬁlhtz'—l

13 depicts the daily returns of the stock market indices. Parameter y is the intercept and 4, 8, and § are
parameters and vectors of parameters, respectively. C is the vector of financial variables and D is the
vector of dummy variables as described above. As before, At, is the series of tax shocks under investi-
gation, scaled to 1 per cent of current nominal GDP. ¢, is t-distributed with v degrees of freedom, as the
errors exhibit fatter tails when compared to the normal distribution. Errors are heteroscedasticity con-
sistent. We estimated the model described in Equation (4) and removed statistically insignificant lags of
our control variables in a consistent procedure. The results of the stock market regressions are pre-
sented in Tables A6—A10 in the Appendix. In some cases, we need to restrict the ARCH and GARCH
coefficients when modelling S&P500 and DAX returns so as to rule out an IGARCH processes. We find
that all the previously identified coefficients have the same sign, are of comparable magnitude, and
remain significant (at least at the 5% level).

Thus far we have assumed that the errors of our GARCH equations were independently distrib-
uted from each other. However, in a globalised world, that may not be the case. Thus, we study the co-
movements among US, German, and UK stock markets using a multivariate GARCH diagonal-BEKK
model (Engle & Kroner, 1995) and check whether the results of our GARCH(1,1) from Equation (1) hold
when allowing for correlated errors. As Tables A11-A15 of the Appendix demonstrate, most of the co-
efficients have the same size and remain significant at least at the 5% level. Considering the similarity
of results and the computationally much more demanding estimation of BEKK models, we do not believe

that the increase in estimation efficiency justifies the additional effort.

5 The deutschmark/dollar rate was used before 1999 and transformed into euros by employing the convergence rate.
 As 10-year government bond yields were found to be I(1).
" Day-of-the-week effects could not be considered in the financial crisis subsample, as they prevent convergence.
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We also look at excess returns as our dependent variable, rather than log-growth rates. We
compute excess returns based on the difference between daily growth rates and the average growth
rate of the whole trading week. Again, the results are robust (see Tables A16—A20 in the Appendix).

Finally, and as previously mentioned, we remove the tax extension measures from the series.

Again, the results are robust, as can be seen in Tables A21-A25.

6 Conclusion

In this paper, we use various GARCH models to study the effect of the legislative tax process on daily
stock market returns in the United States, Germany, and the United Kingdom. The legislative tax data
covering the period December 1978 to January 2018 at a daily frequency are the result of an extensive
coding effort built upon the work of Romer and Romer (2009), Uhl (2013), and Cloyne (2012) for the
respective countries.

We find that days of discretionary tax legislation often matter for returns, both in terms of statis-
tical significance as well as economic relevance. This conclusion applies to the various stages of the
legislated process, from the early stage of drafting a law over the various committee stages to the im-
plementation stage. Thus, concentrating the analysis on one particular stage of the legislative process
or on aggregated tax changes, as is often done in the extant literature, does not seem warranted. Table
A5 in the Appendix provides a qualitative summary of the estimated effects of tax cuts across the three
countries, various levels of aggregation, and different legislative stages. By disaggregating the tax shock
series, we find that it is especially personal income taxation that affects stock market returns on legisla-
tive dates. Furthermore, we discover evidence of asymmetric reactions, as stock markets react more to
personal income tax decreases than to increases. When considering symmetric effects over the whole
sample, legislated business tax changes rarely affect stock market returns in either of the three coun-
tries. However, when considering tax increases and decreases separately, there is evidence that US
(UK) business tax cuts significantly increase S&P500 (DAX) returns.

Our analysis has an advantage over a pure event study approach in that we can consider the
magnitude of the tax shock on legislative days instead of relying on identification via impulse dummies.
It also allows considering different shock sizes. In the macroeconomic literature on the effects of tax
changes, it is common to study tax shocks equal to 1% of GDP. While we provide results for that type
of standardisation, we also investigate average-size tax shocks. Given that in many cases normal tax
changes are much smaller than 1% of GDP, it is not surprising that we obtain notably smaller effect
sizes when taking that perspective. Arguably, the outcome based on average-size tax changes is more
useful for assessing the impact of typical tax changes.

We find that S&P500 returns tend to react at earlier legislative stages than do DAX returns,
whereas FT30 returns barely react on days of domestic legislative action. We discover spill-over effects
from foreign tax legislation and observe increases in stock market returns on days when US income tax
decreases are published by the House Committee in all three stock markets. While there are consider-
able spill-over effects from US income tax legislation to DAX returns over the whole sample, German
tax legislation does not influence S&P500 returns. However, S&P500 returns react positively to news
about UK income tax decreases on Budget Days and negatively to implemented indirect tax increases.
Looking at spill-over effects of US corporate taxation, we do not find a result as clear cut as that of
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Overesch and Pflitsch (2019) for the TCJA, which suggests that we should be wary of generalising the
findings from one specific tax change.

Furthermore, we measure many more significant reactions during the financial crisis, both in
stock and bond returns, with higher coefficients during that period, too. We would argue that, while over
the full sample, news about legislated tax changes had a moderate to small impact on stock returns, the
impact was considerable during the financial crisis. This conclusion applies to international spillovers
too, especially from the United States to the European countries but also from German tax legislation to
the other two stock markets. During this period, income tax cuts caused drops in all three markets, while
business tax cuts bolstered the three indices. In light of the strong reactions of financial markets to
various legislative tax stages, we recommend that governments adopt a ‘forward guidance’-type of com-
munication strategy during times of crisis.

We also conclude that individual investors are well-advised to not only monitor changes in the
monetary stance but tax policy too. Better understanding stock market behaviour around legislative
steps of tax changes could help investors reduce portfolio risk. This implies not only keeping up to date
with the legislative process of domestic tax changes, but also with those taking place in economically

important foreign countries, especially the United States.
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Appendix

Table Al: Size, Variation, and Frequency of Tax Shocks

us
Business Tax Shocks
Committee on Ways and Increase
Means Decrease
Implementation Increase
Decrease

Income Tax Shocks

Committee on Ways and Increase
Means Decrease
Implementation Increase
Decrease

German

Business Tax Shocks

Draft Increase
Decrease

Implementation Increase
Decrease

Income Tax Shocks

Draft Increase
Decrease

Implementation Increase
Decrease

Indirect Tax Shocks

Draft Increase
Decrease

Implementation Increase
Decrease

UK
Business Tax Shocks

Draft Increase
Decrease

Implementation Increase
Decrease

Income Tax Shocks

Draft Increase
Decrease

Implementation Increase
Decrease

Indirect Tax Shocks

Draft Increase
Decrease

Implementation Increase
Decrease

Mean

0.269
0.185
0.073
0.076

0.290
0.579
0.093
0.301

0.150
0.096

0.137
0.072

0.200
0.284
0.101
0.181

0.260
0.052
0.139
0.059

0.054
0.073
0.039
0.041

0.114
0.227
0.054
0.127

0.202
0.040
0.058

0.020

Standard
Deviation

0.313
0.230
0.103
0.136

0.307
1.014
0.135
0.426

0.135
0.075

0.135
0.077

0.132
0.358
0.127
0.225

0.262
0.035
0.207
0.064

0.090
0.119
0.061
0.074

0.213
0.328
0.126
0.222

0.374
0.069
0.176

0.050

Observations

21
38
30

26
22
36

23

34

10
35
22
56

23

40
10

54
43
108
96

42
36
84
63

48
51
179

140

Notes: Summary statistics of (a subset of) tax shocks, in per cent of current nominal GDP.
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Table A2: Asymmetric Effects of Disaggregated Tax Shocks on Stock Market Returns (values in italics give the effects for average-size tax
changes)

Shocks Indices
M (m (1
S&P500 DAX FT30 Number of Events
us
Business Tax Shocks
Committee on Ways Increase 1.66 7
and Means Decrease 21
Senate Committee Increase 1.67**0.41 -0.52 8
Decrease 19
Mediation Committee Increase 8
Decrease 2.14 1.39 18
Implementation Increase 38
Decrease 1.12**0.09 -1.72 320
Income Tax Shocks
Committee on Ways Increase 5
and Means Decrease 0.17*0.10 0.17**0.10 0.33** 0.19 26
Senate Committee Increase 1.47*0.32 7
Decrease 23
Mediation Committee Increase 6
Decrease 23
Implementation Increase 2.29 2
Decrease 0.70** 0.21 36
German
Business Tax Shocks
Draft Increase 9
Decrease 23
Federal Financial Increase 10
Committee Decrease 26
Mediation Committee Increase 4
Decrease -2.08 11
Implementation Increase 8
Decrease 34
Income Tax Shocks
Draft Increase -1.19 10
Decrease 35
Federal Financial Increase 11
Committee Decrease 0.76** 0.21 39
Mediation Committee Increase 5
Decrease 14
Implementation Increase -2.93* -0.30 22
Decrease 1.44* 0.26 0.75 56
Indirect Tax Shocks
Draft Increase 23
Decrease 6
Federal Financial Increase 26
Committee Decrease -12.9%* -0.63 9
Mediation Committee Increase 1
Decrease 43.5** 0.45 60.1** 0.63 2
Implementation Increase 1.62**0.23 2.17**0.30 40
Decrease 10
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UK
Business Tax Shocks

Draft Increase 54
Decrease 3
Implementation Increase 108
**k
Decrease 3.11**0.13 9%
Income Tax Shocks
Draft Increase 36
kK
Decrease 0.68** 0.15 84
Implementation Increase 63
Decrease 8
Indirect Tax Shocks
*
Draft Increase 0.42* 0.08 179
Decrease 140
Implementation Increase -0.29** -0.02 1.47 54
Decrease 3
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 8 11
Portmanteau Q test x%(40) = 41 x%(40) = 20 x%(40) = 48
ARCH effects x?(10) =11 x?(10) =4 x%(10) = 20
Exclusion restriction x%(45) = 67 x%(40) =61 x%(42) = 66

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no significant reaction.
The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled to 1% of
current GDP. Portmanteau test applies to standardised squared residuals.
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Table A3: Tax Revenue Shocks on Stock Market Indices (values in italics give the effects for average-size tax changes)

Indices
M Q) (1
S&P 500 DAX FT30 Number of Events
us
Business Tax Shocks
Senate Committee Increase -1.80 11
Decrease -2.36 12
Mediation Committee Increase -4.96 8
Decrease 9.46** 0.48 9.41** 0.47 9
Income Tax Shocks
Senate Committee Increase 9
Decrease 2.01 15
Mediation Committee Increase 10
Decrease 0.69** 0.16 3.51** 0.80 8
German
Business Tax Shocks
Federal Financial Increase 11.5%0.70 8
Committee Decrease 13
Mediation Committee Increase 17.2**0.21 -7.79** -0.10 16.7** 0.20 3
Decrease -12.7%* -0.54 8
Income Tax Shocks
Federal Financial Increase -21.0%-0.73 -5.49*%* -0.19 6
Committee Decrease 25
Mediation Committee Increase 5
Decrease 3.42** 0.27 10
Indirect Tax Shocks
Federal Financial Increase 141 224** 0.52 5
Committee Decrease 17
Mediation Committee Increase -65.1** -0.18 296** 0.83 224**0.63 3
Decrease 4
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 9 11
Portmanteau Q test x?(40) = 41 x%(40) = 20 x%(40) = 50
ARCH effects x3(10) =11 x3(10) =4 x2(10) =22
Exclusion restriction x?(14) =20 x?(13) =26 x*(12) = 20

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no significant reaction.
The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled to 1% of
current GDP. Portmanteau test applies to standardised squared residuals.
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Table A4: Effects of Disaggregated Tax Shocks on Stock Market Returns, Financial Crisis Subsample (values in italics give the effects for

average-size tax changes)

Shocks Indices
M Q)] QD)
S&P 500 DAX ET30 Number of Events
us
Tax Shocks
Committee on Ways Business 7
and Means Individual -3.25 7
Senate Committee Business 5.93** 1.20 5
Individual 6
Mediation Committee Business 8.05** 1,81 4
Individual -1.82** -1.08 5
Implementation Business 6
Individual 5
German
Tax Shocks
Business 80.5** 6.58 6.98** 0.57 2
Draft Individual 6
Indirect -99.0** -4.25 41.2** 177 31.0%*1.33 1
Federal Financial Business 25.1** 1.69 25.0** 1.68 3
Committee Individual -6.65** -1.60 5
Indirect -39.5** -2.43 2
Business 0
Mediation Committee Individual -10.6** -0.96 -5.50** -0.50 13.8**1.24 1
Indirect 0
Business 6
Implementation Individual 10
Indirect 7.27** 0.50 8.93** 0.62 1
UK
Tax Shocks
Business 23.3** 0.62 9.00* 0.24 8
Draft Individual -22.6** -0.95 -5.47** -0.23
Indirect 7.39%* 0.22 154 13.3
Business 17
Implementation Individual 20.7%* 0.41 13
Indirect -21.0** -0.25 -13.0** -0.16 -11.7** -0.14 25
Number of observations 610 613 610
Student-t degrees of freedom - - -
Portmanteau Q test x?(40)=0.1 x?(40) =1 x3(40)=1
ARCH effects x%(10) = 0.02 x%(10)=0.3 x%(10) = 0.2
Exclusion restriction x?(14) =21 x?(16) = 23 x%(13) =25

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no significant reaction.
The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled to 1% of

current GDP. Portmanteau test applies to standardised squared residuals.
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Table A5: Qualitative Summary of the Estimated Effects of Tax Cuts Across the Three Countries, Various Levels of Aggregation, and Different
Legislative Stages (stock market index: increases: +; decreases: —; otherwise: no significant effect)

Legislative Stages and Shocks Indices

M () (1)
S&P500 DAX ET30
US Tax Shocks

Committee on Ways and Means Aggregated + +

Business Without asymmetric effects
Increase
Decrease

Personal Without asymmetric effects + + +
Increase

Decrease + + +

Senate Committee Aggregated
Business Without asymmetric effects
Increase +
Decrease
Personal Without asymmetric effects
Increase +

Decrease

Mediation Committee Aggregated
Business Without asymmetric effects
Increase
Decrease
Personal Without asymmetric effects +
Increase

Decrease

Implementation Aggregated
Business Without asymmetric effects

Increase
Decrease +
Personal Without asymmetric effects
Increase
Decrease +

German Tax Shocks

Draft Aggregated

Business Without asymmetric effects
Increase
Decrease

Personal Without asymmetric effects
Increase
Decrease

Indirect Without asymmetric effects
Increase
Decrease
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Federal Financial Committee

Mediation Committee

Implementation

UK Tax Shocks

Draft

Implementation

Business

Personal

Indirect

Business

Personal

Indirect

Business

Personal

Indirect

Business

Personal

Indirect

Business

Personal

Indirect

Aggregated
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase

Decrease

Aggregated
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase
Decrease

Aggregated
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase

Decrease

Aggregated
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase
Decrease
Without asymmetric effects
Increase
Decrease

Aggregated

Without asymmetric effects
Increase
Decrease

Without asymmetric effects
Increase
Decrease

Without asymmetric effects

Increase
Decrease
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Robustness

Table A6: Aggregated Tax Shocks, estimated with Control Variables:

Tax Shocks m ()} (nn
S&P 500 DAX FT 30
us
Committee on Ways and Means 0.12 0.048
Senate Committee
Mediation Committee 0.25
Implementation
German
Draft
Federal Financial Committee 0.55*
Mediation Committee
Implementation
UK
Draft
Implementation
No. of Observations 9858 9854 9844
Student-t degrees of freedom. 6 9 11
Portmanteau Test x%(40) = 44 x%(40) =21 x%(40) = 66*
ARCH Effects x2(10)=7 X2(10) =3 X2(10) = 207

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A7: Disaggregated Tax Shocks, estimated with Control Variables:

Indices
Shock
M Q)] (1
S&P 500 DAX ET30
us
Tax Shocks
Committee on Ways and Business
Means Individual 0.14* 0.075" 0.25**
Senate Committee Business
Individual -0.27~
Mediation Committee Business
Individual 0.44**
Implementation Business
Individual
German
Tax Shocks
Business
Draft Individual
Indirect
Business
Federal Financial Commit- Individual 0.60*
tee Indirect
Business
Mediation Committee Individual
Indirect
Business
Implementation Individual 1.68**
Indirect -1.47*%* -2.29**
UK
Tax Shocks
Business
Draft Individual 0.53**
Indirect -0.24n
Business
Implementation Individual
Indirect
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 8 11
Portmanteau Q Test X2(40) = 44 x2(40) = 21 x%(40) = 65*
ARCH Effects X2(10) =7 x2(10) =3 X2(10) = 21~

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A8: Disaggregated Tax Shocks, asymmetric Shocks, estimated with Control Variables:8

Shocks Indices
M (1 (1
S&P500 DAX ET30
us
Business Tax Shocks
Committee on Ways and Increase 2.29
Means Decrease
Senate Committee Increase 1.78** -0.93n
Decrease
Mediation Committee Increase
Decrease 1.69 111
Implementation Increase
Decrease 1.12%* -1.447
Income Tax Shocks
Committee on Ways and Increase
Means Decrease 0.147 0.084* 0.29**
Senate Committee Increase 1.18*
Decrease
Mediation Committee Increase
Decrease
Implementation Increase 2.09
Decrease 0.74**
German
Business Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease
Mediation Committee Increase
Decrease -2.02
Implementation Increase
Decrease
Income Tax Shocks
Draft Increase -1.11
Decrease
Federal Financial Commit- Increase
tee Decrease 0.70**
Mediation Committee Increase
Decrease
Implementation Increase -2.69%*
Decrease 1.38* 0.85"
Indirect Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease -14.0%*
Mediation Committee Increase
Decrease 50.1** 65.8**
Implementation Increase 1.65** 2.42%*
Decrease
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UK
Business Tax Shocks

Draft Increase
Decrease
Implementation Increase
Decrease 3.26**
Income Tax Shocks
Draft Increase
Decrease 0.66**
Implementation Increase
Decrease
Indirect Tax Shocks
Draft Increase 0.25"
Decrease
Implementation Increase -0.28** 1.44*
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 9 11
Portmanteau Q Test x%(40) =27 x%(40) =20 x%(40) = 66*
ARCH Effects X2(10) =7 X2(10) =3 X3(10) = 217

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A9: Revenue Shocks, estimated with Control Variables:

Shocks Indices
M (1 (1
S&P500 DAX ET30
us
Business Tax Shocks
Senate Committee Increase -2.60*
Decrease -2.54
Mediation Committee Increase -5.54
Decrease 9.27** 7.07**
Income Tax Shocks
Senate Committee Increase
Decrease 2.44n
Mediation Committee Increase
Decrease 0.74** 3.83**
German

Business Tax Shocks

Federal Financial Commit- Increase 11.1%*
tee Decrease
Mediation Committee Increase 17.9%* -1.50* 24.8**
Decrease -12.3%*

Income Tax Shocks

Federal Financial Commit- Increase -20.5** -5.49**
tee Decrease
Mediation Committee Increase
Decrease 3.35n

Indirect Tax Shocks

Federal Financial Commit- Increase 743 189**
tee Decrease
Mediation Committee Increase -51.7* 309** 250%*
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 9 11
Portmanteau Q Test x2(40) = 44 x%(40) =21 x*(40) = 66*
ARCH Effects X2(10) =7 x2(10)=3 x2(10) = 16

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A10: Financial Crisis Subsample estimated with Control Variables:

Indices
Shock
M (1 (1
S&P 500 DAX ET30
us
Tax Shocks
Committee on Ways and Business
Means Individual -2.96
Senate Committee Business 5.26**
Individual
Mediation Committee Business 7.91%*
Individual =177
Implementation Business
Individual -
German
Tax Shocks
Business 72.0%* 22.5%*
Draft Individual
Indirect -82.6** 4.65 29.4%*
Business 35.1** 31.6*
Federal Financial Commit- Individual -5.39%*
tee Indirect -39.6*
Business
Mediation Committee Individual -3.46 -19.0** -6.47
Indirect
Business
Implementation Individual
Indirect 7.97** 13.5%*
UK
Tax Shocks
Business 22.6%* 14.2%*
Draft Individual -21.4%* -8.36**
Indirect 8.41* 12.4* 7.54n
Business
Implementation Individual 20.2**
Indirect -20.4** -13.4** -12.8**
Number of observations 610 613 610
Student-t degrees of freedom - - -
Portmanteau Q Test x2(40)=0.1 x?(40) =1 x2(40)=1
ARCH Effects x2(10) = 0.02 X2(10) = 0.4 x2(10)= 0.3

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A11: Aggregated Tax Shocks, estimated as Diagonal BEKK:

Tax Shocks m () (rn
S&P 500 DAX ET30
us
Committee on Ways and Means 0.14* 0.12»

Senate Committee
Mediation Committee 0.247
Implementation
German
Draft

Federal Financial Committee 0.447

Mediation Committee
Implementation
UK
Draft

Implementation

No. of Observations 9858 9854 9844
Student-t degrees of freedom. 8 8 10
Portmanteau Test X2 (40)spsoo = 413** x%(40)sps00 = 61" X%(40)spso0 = 35
x%(40)pax = 23 x%(40)pax = 83** X%(40)pax = 75**
X*(40)Fra0 = 533** X%(40)Fr30 = 334** X?(40)Fr30 = 503**

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A12: Effects of Disaggregated Tax Shocks on Stock Market Returns, estimated as diagonal BEKK

Indices
Shock
M Q) (1
S&P 500 DAX ET30
us
Tax Shocks
Committee on Ways and Business
Means Individual 0.15* 0.15** 0.29*
Senate Committee Business
Individual -0.28
Mediation Committee Business
Individual 0.46*
Implementation Business
Individual
German
Tax Shocks
Business
Draft Individual
Indirect
Business
Federal Financial Commit- Individual 0.47*
tee Indirect
Business
Mediation Committee Individual
Indirect
Business
Implementation Individual 1.38*
Indirect -0.98" -2.30**
UK
Tax Shocks
Business
Draft Individual 0.49*
Indirect -0.30*
Business
Implementation Individual
Indirect
Number of observations 9858 9854 9844
Student-t degrees of freedom 8 8 8

Portmanteau Q Test

%% (40)spso0 = 411%*
X2(40)pax = 24
X*(40)Fra0 = 533**

X%(40)sps00 = 617
X2 (40)pax = 83**
X*(40)Fr30 = 320**

x%(40)spso0 = 35
X2(40)pax = 76%+*
X%(40)Fra0 = 484%**

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A13: Disaggregated Tax Shocks, asymmetric Shocks, estimated as diagonal BEKK

Shocks Indices
M Q) (1
S&P500 DAX FT30
us
Business Tax Shocks
Committee on Ways and Increase 1.74
Means Decrease
Senate Committee Increase 1.61%* -0.60
Decrease
Mediation Committee Increase
Decrease 1.23 177
Implementation Increase
Decrease 1.05%% -1.48
Income Tax Shocks
Committee on Ways and Increase
Means Decrease 0.15% 0.16%* 0.32%*
Senate Committee Increase 1.51%
Decrease
Mediation Committee Increase
Decrease
Implementation Increase 1.75
Decrease 0.76**
German
Business Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease
Mediation Committee Increase
Decrease -2.50
Implementation Increase
Decrease
Income Tax Shocks
Draft Increase 2111
Decrease
Federal Financial Commit- Increase
tee Decrease 0.49*
Mediation Committee Increase
Decrease
Implementation Increase 2 62%
Decrease 1.090 1.03*
Indirect Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease 43.36%* -5.60
Mediation Committee Increase
Decrease 60.1
Implementation Increase 1130 2.33%*
Decrease
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UK
Business Tax Shocks

Draft Increase
Decrease
Implementation Increase
Decrease 3.50%*
Income Tax Shocks
Draft Increase
Decrease 0.65%*
Implementation Increase
Decrease
Indirect Tax Shocks
Draft Increase 0.33**
Decrease
Implementation Increase .0.31* 1.63
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 8 8 8

Portmanteau Q Test

X3ps00(40) = 414**

Xbax(40) =23
Xfr30(40) = 533**

X3ps00(40)=61"
Xpax(40)=83**
Xfrs0(40)=317**

X3ps00(40) = 35
Xpax(40) = 76***
Xfrs0(40) = 481%**

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table Al4: Revenue Shocks, estimated as diagonal BEKK

Shocks Indices
M Q) (1
S&P500 DAX FT30
us
Business Tax Shocks
Senate Committee Increase -1.50n
Decrease -2.05
Mediation Committee Increase -4.56"
Decrease 10.3** 9.76**

Income Tax Shocks

Senate Committee Increase
Decrease 1.870
Mediation Committee Increase
Decrease 0.37 2.69
German

Business Tax Shocks

Federal Financial Commit- Increase 12.6**
tee Decrease
Mediation Committee Increase 17.5%* -7.95 19.8
Decrease -16.6**

Income Tax Shocks

Federal Financial Commit- Increase -23.3** -5.13**
tee Decrease
Mediation Committee Increase
Decrease 5.72**

Indirect Tax Shocks

Federal Financial Commit- Increase 133.1** 194.0**
tee Decrease
Mediation Committee Increase -156.3** 308.0** 83.1**
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 8 8 8
Portmanteau Q Test X3ps00(40) = 413** Xps00(40)=61" Xéps00(40) = 35
Xbax(40) =23 Xbax(40)=83** Xbax(40) = 75**
Xfr30(40) = 533** Xfr30(40)=334** X#r30(40) = 505**

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A15: Financial Crisis Subsample estimated as diagonal BEKK

Indices
Shock
M Q) (1
S&P 500 DAX FT30
us
Tax Shocks
Committee on Ways and Business
Means Individual -2.55
Senate Committee Business 4.88"
Individual
Mediation Committee Business 7.56**
Individual -1.66**
Implementation Business
Individual
German
Tax Shocks
Business 49.1 6.93**
Draft Individual
Indirect -41.1 41.1** 30.7*%*
Business 21.1%* 18.5%*
Federal Financial Commit- Individual -5.51**
tee Indirect -35.2**
Business
Mediation Committee Individual 135 -5.59** 13.6**
Indirect
Business
Implementation Individual
Indirect 7.20** 8.76**
UK
Tax Shocks
Business 24.97 8.72*
Draft Individual -24.4* -4.57**
Indirect 7.72%* 20.1**
Business
Implementation Individual 21.97
Indirect -20.6** -12.5%* -10.8**
Number of observations 610 613
Student-t degrees of freedom 4 5 5
Portmanteau Q Test Xéps00(40) = 446%* X3ps00(40) = BEL**** Xéps00(40) = 979%*
Xbax(40) = 95** Xpax(40) = 40 Xbax(40) =39
Xfr30(40) = 288** Xfr30(40) = 26 X#r30(40) = 27

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A16: Aggregated Tax Shocks, estimated with Excess Returns:

6Tax Shocks m () (rn
S&P 500 DAX ET30
us
Committee on Ways and Means 0.12» 0.15**

Senate Committee
Mediation Committee 0.18

Implementation

German
Draft
Federal Financial Committee 0.60*
Mediation Committee
Implementation
UK
Draft
Implementation
No. of Observations 9858 9854 9844
Student-t degrees of freedom. 10 11 15
Portmanteau Test x2(40) = 33 x?(40) = 23 x2(40) = 99**
ARCH Effects X2(10) = 14 X2(10) = 11 X2(10) = 49**

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A17: Disaggregated Tax Shocks, estimated with Excess Returns:

Indices
Shock
M (1 (1
S&P 500 DAX ET30
us
Tax Shocks
Committee on Ways and Business
Means Individual 0.12» 0.17** 0.27**
Senate Committee Business
Individual -0.31**
Mediation Committee Business
Individual 0.38**
Implementation Business
Individual
German
Tax Shocks
Business
Draft Individual
Indirect
Business
Federal Financial Commit- Individual 0.76**
tee Indirect
Business
Mediation Committee Individual
Indirect
Business
Implementation Individual 1.2
Indirect -1.34** -1.397
UK
Tax Shocks
Business
Draft Individual 0.45*
Indirect -0.33*
Business
Implementation Individual
Indirect
Number of observations 9858 9854 9844
Student-t degrees of freedom 10 11 15
Portmanteau Q Test X2(40) =33 x%(40) = 23 x%(40) = 97**
ARCH Effetcs x2(10) = 13 X2(10) = 11 X2(10) = 47%*

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A18: Disaggregated Tax Shocks, asymmetric Shocks, estimated with Excess Returns:

Shocks Indices
M (1 (1
S&P500 DAX ET30
us
Business Tax Shocks
Committee on Ways and Increase 0.64
Means Decrease
Senate Committee Increase 1.15** -0.42
Decrease
Mediation Committee Increase
Decrease 2.06 0.72
Implementation Increase 2.24n
Decrease 0.41* -2.50**
Income Tax Shocks
Committee on Ways and Increase
Means Decrease 0.12n 0.18** 0.30**
Senate Committee Increase 0.58
Decrease
Mediation Committee Increase
Decrease
Implementation Increase
Decrease 0.57**
German
Business Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease
Mediation Committee Increase
Decrease -2.33
Implementation Increase
Decrease
Income Tax Shocks
Draft Increase -1.11
Decrease
Federal Financial Commit- Increase
tee Decrease 0.87**
Mediation Committee Increase
Decrease
Implementation Increase -1.67
Decrease 11170 0.39
Indirect Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease -12.7%*
Mediation Committee Increase
Decrease 44.0%* 60.7**
Implementation Increase 1.47** 1.56"
Decrease
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UK
Business Tax Shocks

Draft Increase

Decrease

Implementation Increase
Decrease 2.58**

Income Tax Shocks

Draft Increase
Decrease 0.61*

Implementation Increase

Decrease

Indirect Tax Shocks

Draft Increase 0.37*
Decrease
Implementation Increase -0.32** 1.30*
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 10 11 15
Portmanteau Q Test X2(40) = 33 x%(40) = 22 x2(40) = 96**
ARCH Effects X2(10) = 14 X2(10) = 10 X2(10) = 47%*

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A19: Revenue Shocks, estimated with Excess Returns:

Shocks Indices
M (1 (1
S&P500 DAX ET30
us
Business Tax Shocks
Senate Committee Increase -2.63**
Decrease -1.38
Mediation Committee Increase -3.11
Decrease 7.03** 7.42%*
Income Tax Shocks
Senate Committee Increase -18.9* -2.59*
Decrease 1.35
Mediation Committee Increase
Decrease 1.06" 3.17**
German

Business Tax Shocks

Federal Financial Commit- Increase 8.78*
tee Decrease
Mediation Committee Increase 18.9** -8.39** 22.9%*
Decrease -13.9%*

Income Tax Shocks

Federal Financial Commit- Increase -18.9* -2.59*
tee Decrease
Mediation Committee Increase
Decrease 2.78*

Indirect Tax Shocks

Federal Financial Commit- Increase 116 184**
tee Decrease
Mediation Committee Increase -38.0" 255** 232**
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 10 11 15
Portmanteau Q Test X2(40) =33 x%(40) = 23 x%(40) = 99**
ARCH Effects x2(10) = 14 X2(10) = 11 X2(10) = 48**

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A20: Financial Crisis Subsample, estimated with Excess Returns:

Indices
Shock
M (1 (1
S&P 500 DAX ET30
us
Tax Shocks
Committee on Ways and Business
Means Individual -2.25
Senate Committee Business 3.96"
Individual
Mediation Committee Business 4.83**
Individual -0.19
Implementation Business
Individual
German
Tax Shocks
Business 99.3** 30.9**
Draft Individual
Indirect -156** -21.5%* 19.5%*
Business 14.3** 22.3**
Federal Financial Commit- Individual -5.50**
tee Indirect -19.3**
Business
Mediation Committee Individual -11.2%* -4.40** 12.1%*
Indirect
Business
Implementation Individual
Indirect -3.44** -2.91%*
UK
Tax Shocks
Business 21.2%* 4.54
Draft Individual -22.2%* -5.26**
Indirect 7.44** 15.3 10.3
Business
Implementation Individual 19.4**
Indirect -18.4** -12.2%* -11.1%*
Number of observations 610 613 610
Student-t degrees of freedom 16 9 -
Portmanteau Q Test x2(40) = 0.05 x?(40) =1 x2(40) =2
ARCH Effects x2(10) = 0.01 x2(10) = 0.3 x2(10) = 0.5

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A21: Aggregated Tax Shocks, estimated without Tax Extensions:

Tax Shocks m () (rn
S&P 500 DAX ET30
us
Committee on Ways and Means 0.117 0.117

Senate Committee
Mediation Committee 0.20

Implementation

German
Draft
Federal Financial Committee 0.69**
Mediation Committee
Implementation
UK
Draft
Implementation
No. of Observations 9858 9854 9844
Student-t degrees of freedom. 6 9 11
Portmanteau Test x2(40) = 41 x2(40) = 20 x%(40) =51
ARCH Effects x2(10) = 11 x2(10) =4 X2(10) = 23~

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled

to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A22: Disaggregated Tax Shocks, estimated without Tax Extensions:

Indices
Shock
M (1 (1
S&P 500 DAX ET30
us
Tax Shocks
Committee on Ways and Business
Means Individual 0.15** 0.14** 0.22n
Senate Committee Business
Individual -0.53**
Mediation Committee Business
Individual 0.66**
Implementation Business
Individual
German
Tax Shocks
Business
Draft Individual
Indirect
Business
Federal Financial Commit- Individual 0.72**
tee Indirect
Business
Mediation Committee Individual
Indirect
Business
Implementation Individual 1.73**
Indirect -1.35%* -2.08**
UK
Tax Shocks
Business
Draft Individual 0.54**
Indirect -0.40*
Business
Implementation Individual
Indirect
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 8 10
Portmanteau Q Test X2(40) = 41 x%(40) = 20 x%(40) = 49
ARCH Effects x2(10) = 11 X2(10) = 4 x2(10) = 21~

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A23: Disaggregated Tax Shocks, asymmetric Shocks, estimated without Tax Extensions:

Shocks Indices
M (1 (1
S&P500 DAX ET30
us
Business Tax Shocks
Committee on Ways and Increase 1.66
Means Decrease
Senate Committee Increase 1.71%* -0.48
Decrease
Mediation Committee Increase
Decrease 1.45 0.67
Implementation Increase
Decrease 1.06* -0.68
Income Tax Shocks
Committee on Ways and Increase
Means Decrease 0.15** 0.15** 0.26**
Senate Committee Increase 1.46*
Decrease
Mediation Committee Increase
Decrease
Implementation Increase 2.46
Decrease 0.81**
German
Business Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease
Mediation Committee Increase
Decrease -2.87
Implementation Increase
Decrease
Income Tax Shocks
Draft Increase -1.20n
Decrease
Federal Financial Commit- Increase
tee Decrease 0.75**
Mediation Committee Increase
Decrease
Implementation Increase -2.96*
Decrease 1.29* 0.80"
Indirect Tax Shocks
Draft Increase
Decrease
Federal Financial Commit- Increase
tee Decrease -12.2*
Mediation Committee Increase
Decrease 53.9%* T4.4%*
Implementation Increase 1.62** 2.00*
Decrease
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UK
Business Tax Shocks

Draft Increase
Decrease
Implementation Increase
Decrease 3.05**
Income Tax Shocks
Draft Increase
Decrease 0.67**
Implementation Increase
Decrease
Indirect Tax Shocks
Draft Increase 0.43*
Decrease
Implementation Increase -0.29** 1.477
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 8 10
Portmanteau Q Test x*(40) = 42 X?(40) = 20 x*(40) = 48
ARCH Effects x2(10) = 11 X2(10) =4 x2(10) = 207

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A24: Revenue Shocks, estimated without Tax Extensions:

Shocks Indices
M (1 (1
S&P500 DAX ET30
us
Business Tax Shocks
Senate Committee Increase -1.48
Decrease -2.12
Mediation Committee Increase
Decrease 11.4%* 8.65**
Income Tax Shocks
Senate Committee Increase
Decrease 2.14
Mediation Committee Increase -5.36"
Decrease 1.25 511
German

Business Tax Shocks

Federal Financial Commit- Increase 11.3**
tee Decrease
Mediation Committee Increase 17.2%* -1.79** 16.7**
Decrease -12.7%*

Income Tax Shocks

Federal Financial Commit- Increase -20.6* -5.71%*
tee Decrease
Mediation Committee Increase
Decrease 3.42**

Indirect Tax Shocks

Federal Financial Commit- Increase 208" 247%*
tee Decrease
Mediation Committee Increase -65.0** 296** 224**
Decrease
Number of observations 9858 9854 9844
Student-t degrees of freedom 6 9 10
Portmanteau Q Test X2(40) = 41 x%(40) = 20 x%(40) =50
ARCH Effects x2(10) = 11 X2(10) = 4 x2(10) = 22»

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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Table A25: Financial Crisis Subsample, estimated without Tax Extensions:

Indices
Shock
M (1 (1
S&P 500 DAX ET30
us
Tax Shocks
Committee on Ways and Business
Means Individual -2.99"
Senate Committee Business 8.17**
Individual
Mediation Committee Business 7.61%*
Individual 0.54
Implementation Business
Individual
German
Tax Shocks
Business 80.0** 7.18**
Draft Individual
Indirect -95.3** 41.5%* 31.1**
Business 29.7** 26.1**
Federal Financial Commit- Individual -6.81**
tee Indirect -46.8**
Business
Mediation Committee Individual -11.1%* -5.31** 13.8*%*
Indirect
Business
Implementation Individual
Indirect 7.52%* 8.99**
UK
Tax Shocks
Business -5.22* 4.81
Draft Individual 211 -1.66
Indirect 9.08** 14.5 12.8
Business
Implementation Individual 1.45
Indirect -20.8** -13.8** -11.8**
Number of observations 610 613 610
Student-t degrees of freedom 9 - -
Portmanteau Q Test X2(40) = 0.04 x?(40) =1 x2(40)=1
ARCH Effects x2(10) = 0.01 x2(10) = 0.3 x2(10) = 0.2

Notes: Coefficients are in percentage points. ~, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled
to 1% of current GDP. Portmanteau test applies to standardised squared residuals.
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