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Abstract

We provide a critical theoretical and empirical analysis that suggests a key driver of fiscal effects

on equity markets is the Federal Reserve. For the Post-1980 era, tax cuts lead to higher cash flow

news and higher discount rates. The discount rate news tends to dominate such that tax cuts are

associatedwith lower equity returns. For the Pre-1980 era, the results flip. This empirical instability

is confirmed across multiple measures of tax shocks at different frequencies. We motivate our

empirical findings with a standard New Keynesian model that exhibits a shift in the aggressiveness

of monetary policy.
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1. Introduction

Conventional wisdom suggests tax cuts are associated with higher stock market returns. All else equal,

a tax cut will increase after-tax dividends, leading to a rise in equity prices. Papers such as Lang and Shack-

elford (2000); McGrattan and Prescott (2005); Sialm (2006, 2009); and Tavares and Valkanov (2001) affirm

this relationship. However, the extant literature, both theoretical and empirical, lacks consensus regarding

the impact of tax cuts on equity markets. For example, some event studies and studies that focus on coun-

tries other than the United States find no effect or in fact a positive relationship between tax rates and stock

returns, as in Amromin, Harrison, and Sharpe (2008); Afonso and Sousa (2011, 2012); Cutler (1988); and

Downs and Tehranian (1988).

In this paper, we attribute these diffuse findings to empirical instability in the relationship between taxes

and stock returns. Furthermore, we argue this instability can be linked, in part, to monetary policy. Using a

robust battery of tests, we find positive effects of tax cuts on excess stock returns in the period prior to 1980.

After 1980, the relationship flips signs, such that tax cuts are associated with lower returns. The notion

that tax cuts are associated with lower stock market returns may be unintuitive and seem to run counter to a

broader macroeconomic literature causally linking expansionary fiscal policy with higher output. Consistent

with tax cuts increasing output, our findings do indicate positive effects on the cash flow channel in both time

periods. However, stock returns also depend on discount rates, which are a function of the central bank’s

response to fiscal policy. The relative magnitude of each of these two channels determines the sign of the

overall effect of a tax cut on stock market returns.

We find that in recent decades the increases in discount rate news dominate the increases in cash flow

news. This finding contributes to the broader literature in several ways. First, we provide another data point

in the ongoing debate between which of these two components is the primary driver of asset prices. Second,

we document that the Federal Reserve is a key driver of the relative magnitude of these effects. Since 1980,

more aggressive monetary policy has operated through two primary channels: (1) monetary policy is raising

rates to a greater extent in response to tax cuts, increasing the size of the discount rate channel, and (2) the

higher rates endogenously feed back negatively to economic activity in the form of less positive cash flow

news. Finally, we highlight the importance of controlling for central bank policy when researching the effect

of macroeconomic announcements on stock prices.
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Key to our analysis is identifying a set of plausibly exogenous fiscal policy shocks. To this end, we

begin with narrative tax shocks as defined in Romer and Romer (2010). We verify that our results are robust

to further refinements in this measure, such as the “surprise” shocks in Mertens and Ravn (2012) and the

orthogonalized SVAR shocks discussed in Mertens and Ravn (2014). Ordered probit tests suggest that these

shocks are not predictable based on financial market data, a concern raised by Leeper, Walker, and Yang

(2013); Yang (2005); Mertens and Ravn (2013); and Kueng (2015).

Admittedly, the narrative shocks of Romer and Romer (2010) are quite heterogeneous. To refine our

analysis, we explore the dynamics of personal tax shocks as defined in Mertens and Ravn (2013) and find

similar results. These data are not without their limitations as they are highly correlated with narrative

corporate tax shocks. To alleviate these concerns, we show robustness using a definition of expected personal

tax rates based on municipal bond spreads as in Leeper, Walker, and Yang (2013) and Kueng (2015).1

These municipal bond spreads also allow us to tighten the temporal identification of fiscal policy shocks.

While the main empirical analysis is conducted at the quarterly frequency, our results are robust to tests

using data at the daily and weekly frequency based on municipal bond data. We continue to find a positive

relationship between tax rates and excess equity returns based on event windows ranging from one week to

three months. These results persist when controlling for the business cycle and when the federal funds rate is

near its effective lower bound.2 To rule out that our measure of fiscal policy is merely proxying for changes

in aggregate risk, we also explore cross-sectional results.

To explore lower frequency data and alternative valuation metrics, we replicate the results of Sialm

(2009).3 Using annual data, we show that the effect of tax yields on equity Q flips signs if the sample is split

in 1980 (rather than in 1960 as in Sialm (2009)). Using multiple robustness checks, we find that the effects

of taxes on equity returns switches from negative to positive for the post-1980 period, consistent with our

1Ideally, we would also be able to explore corporate tax changes. Unfortunately, the corporate tax shocks as defined in Mertens
and Ravn (2013) have two issues: (1) they only contain three shocks (all occurring before 1980) in which there were no simultaneous
changes in personal income tax rates and (2) the corporate tax shocks are notably smaller in magnitude compared to the concurrent
personal income tax shocks. For this reason, analysis of the corporate tax shocks mirror the results of our personal income tax
shocks. Moreover, we know of no market based measure of expected corporate tax rates.

2The effect is attenuated when incorporating data from the effective lower bound period, suggesting that the discount rate news
is less important near the effective lower bound.

3A concern with the narrative personal tax shocks of Mertens and Ravn (2013) is their correlation with corporate tax shocks.
These alternative valuation metrics serve to mitigate these concerns by normalizing equity prices by variables that take corporate
taxes into account.
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previous empirical analysis.

To pinpoint the mechanism behind our findings, we turn to a standard theoretical New Keynesian model

that exhibits a shift in the aggressiveness of monetary policy. We implement monetary policy rules based on

Coibion and Gorodnichenko (2011) and conduct our own estimates for robustness. We find that the more

aggressive monetary policy since 1980 has two main effects. First, monetary policy is responding to the

positive economic activity generated from tax cuts by raising rates to a greater extent (due to the higher

coefficients on inflation and output). This greater response increases the relative size of the discount rate

channel. Second, the higher rates endogenously feed back negatively to economic activity (inflation and

output do not rise as much) in the form of less positive cash flow news. We conduct similar analysis for the

Pre-1980 era and come to the opposite conclusion. With a less aggressive monetary policy, the cash flow

news rises more than the discount rate news, and tax cuts are associated with higher equity returns.

Empirically, the effects of tax rate shocks on stock returns are not symmetric. We find that tax cuts are

driving the significance and that when we isolate the effects of tax increases, the effects are smaller and less

significant, which is consistent with Jones, Olson, and Wohar (2015) in terms of macro effects. Following

Kim and Ruge-Murcia (2009), we incorporate labor market frictions in the form of downward nominal wage

rigidities into our theoretical model. These frictions impact the dynamics of dividends and create similar

asymmetries in our simulated results.

Our theoretical results are not driven solely by modeling decisions or a specific calibration. Rather, the

results hold for a wide set of commonly used parameter values. We also find that the FRB/US model used

by the Federal Reserve predicts the association of tax cuts with lower returns. Finally, our results are not at

odds with prior theoretical results. For example, Sialm (2005, 2006) does not model monetary policy, leaving

open the theoretical possibility for the positive relationship between dividend taxes and equity returns in a

non-endowment economy. We confirm these findings in a Real Business Cycle model, and show that once

we incorporate nominal rigidities and a monetary policy rule that aggressively responds to economic activity,

the results flip.

While standard preferences may be sufficient for modeling dynamics related to cash flows and real in-

terest rates, it is unable to match the equity premium and its variation over time. To address this concern,

we adopt external habits in a production economy (as in Chen (2017)) in addition to Epstein-Zin preferences
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with stochastic volatility in productivity growth solved with a third-order approximation. We find that ex-

ternal habits generate similar results to the standard preferences case, as the relatively lower intertemporal

elasticity of substitution (IES) exhibits greater changes in discount rates for any given change in cash flows.

However, the relative importance of the discount rate channel is attenuated as tax increases lead to lower

consumption growth and higher future excess returns due to the counter-cyclical risk aversion. The higher

future excess returns modestly offset the decline in real interest rates, but the overall decline in discount rates

continues to dominate so that tax increases are still associated with higher returns. In contrast, the higher

IES associated with Epstein-Zin preferences ensures that the cash flow effect dominates, regardless of the

monetary policy rule. We find that reducing the IES to lower values does reduce the importance of the cash

flow channel relative to the discount rate channel, but does not change the overall effect on the current return

for values greater than one.

The run-up in the stock market around the Tax Cuts and Jobs Act of 2017 may appear to conflict with

our findings. Instead, we view these events as supplementing our analysis of the role of monetary policy in

how markets respond to news about fiscal policy. With a relatively more accommodative central bank since

the Crisis, we would expect to see the discount rate channel become less important, potentially leading to a

dominant cash flow channel.4 Furthermore, additional factors such as repatriation or deregulation may be

boosting the cash flow channel. Overall, our analysis suggests that if the central bank is less responsive to

economic activity, we should expect to see tax cuts have relatively more positive effects on equity markets.

2. Related Literature

We begin by tabling a selection of papers from the extant literature to demonstrate the lack of consensus

regarding the impact of tax changes on equity markets. In the time series, Tavares and Valkanov (2001) and

Sialm (2006, 2009) find a negative relationship. However, studies that focus on a broader range of countries

in addition to the United States tend to find no effect or in fact a positive relationship, as in Ardagna (2009);

Afonso and Sousa (2011, 2012); and Agnello and Sousa (2013). Unlike our results, none of these studies

4For instance, our empirical estimates indicate that a tax cut of this size is typically associated with close to 2 additional rate
hikes in the year after passage. Likewise, the results of Romer and Romer (2010) suggest an average response of up to 6 hikes
over the next two years. There has been no such response from the Federal Reserve during the most recent episode. Moreover, the
Federal Reserve’s SEP Median expectation for the federal funds rate by the end of 2018 has increased by only 25 basis points since
the election.
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examine the impact of monetary policy regime on the stock response to tax shocks.

Study Sign of Tax Increase Method Type of Taxes

Ayers, Cloyd, and Robinson (2002) Negative Event Study of 1993 Tax Cut, Panel Individual income (i.e. dividend tax rate)
Auerbach and Hassett (2005) Negative Event Study of 2003 Tax Cut, Panel Cap Gains, Dividend
Lang and Shackelford (2000) Negative Event Study of 1997 Tax Cut, Panel Capital Gains
McGrattan and Prescott (2005) Negative RBC model, Intangible Capital Cons., Divs, Interest, Labor, Property, Corp. Income
Sialm (2009) Negative Time Series and Cross Section, Ann Dividend, Cap Gain (SR, LR)
Sialm (2005) Negative Theoretical, Endow. Economy Consumption Tax
Sialm (2006) Negative Theoretical, Endow. Economy Dividend Tax
Tavares and Valkanov (2001) Negative SVAR, 1960-2000 US Share of tax receipts (exluding transfers) in GDP
Dai, Maydew, Shackelford, and Zhang (2008) Ambiguous/Negative Event Study of 1997 Tax Cut, Panel –
Arin, Mamun, and Purushothman (2009) No Effect/Negative SVAR, 1973-2005 Intl Labor Tax, Indirect (Corporate Tax)
Amromin, Harrison, and Sharpe (2008) No Effect Event Study of 2003 Tax Cut, Panel Dividend Tax
Ardagna (2009) Positive 1960-2002 Intl, Ann –
Afonso and Sousa (2011) Positive SVAR, 1970-2007 Intl, Qtrly Govt. Revenue, NIPA Table 3.2, line 36
Afonso and Sousa (2012) Positive B-SVAR, 1970-2007 Intl, Qtrly Govt. Revenue, NIPA Table 3.2, line 36
Agnello and Sousa (2013) Positive P-VAR, Intl Primary Deficit Shocks
Hanlon and Heitzman (2010) – Literature Review –

Theoretical implications in McGrattan and Prescott (2005) and Sialm (2005, 2006, 2009) predict nega-

tive stock returns in response to tax increases. In contrast to these theoretical models, we focus on a New

Keynesian model that explicitly models monetary policy, which we find is a crucial modeling choice. Ayers,

Cloyd, and Robinson (2002); Auerbach and Hassett (2005); Lang and Shackelford (2000); Dai, Maydew,

Shackelford, and Zhang (2008); and Amromin, Harrison, and Sharpe (2008) run panel regressions and event

studies around various tax cuts in 1993, 1997, and 2003. Their findings range from negative to no effect

with respect to a tax increase. However, this approach controls, at least in part, for discount rate news that

is an integral part to our story. To this end, we use a Campbell and Shiller (1988) news decomposition.

News decompositions consist of splitting the movements in unexpected stock market returns into two

fundamental components – news about future discount rates and news about future cash flows. The news

component of both channels reflect changes in investors’ expectations, which can be proxied based on the

methods of Campbell and Shiller (1988). While our focus is on which channels are influenced by tax shocks,

our analysis speaks to the relative importance of discount rates versus cash flows, a central discussion of

finance. Campbell and Shiller (1988); Campbell (1991); Campbell and Ammer (1993); Vuolteenaho (2002);

Chen and Zhao (2009) among others focus on the volatility of asset prices being driven by volatility in

discount rate news. Cash flow news as the primary driver of asset volatility is emphasized by Bansal and

Yaron (2004); Bansal, Dittmar, and Lundblad (2005); Lettau and Ludvigson (2005); Santos and Veronesi

(2010); Cohen, Polk, and Vuolteenaho (2009); Da (2009); Hansen, Heaton, and Li (2008).

Previous studies have used similar empirical methods to derive the effects of monetary policy on the

stock market, but not fiscal policy. Patelis (1997); Bernanke and Kuttner (2005); and Maio (2014) have all

found monetary policy imposing significant effects on the stock market using a news decomposition. For
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instance, Bernanke and Kuttner (2005) find that unexpected monetary policy shocks impact stock market

returns over the period from 1973 to 2002 predominantly through the future excess returns channel, whereas

the effect on real interest rates and dividends are smaller and less significant.

These findings also add to a rich literature exploring the relationship between policy and equity returns,

more broadly. Ai and Bansal (2016) explore the macro announcement premium in the context of uncertainty

aversion. Belo and Yu (2013) look at the relationship between government investment and returns at the

aggregate and firm level, while Belo, Gala, and Li (2013) focus on industry exposure to government spending

and find predictable variation in cash flows and stock returns over political cycles. Croce, Kung, Nguyen,

and Schmid (2012), Croce, Nguyen, Raymond, and Schmid (2017), and Croce, Nguyen, and Schmid (2012,

2013) study the link between debt, taxation, and returns in a general equilibrium RBC framework, while Da,

Warachka, and Yun (2016) focus on state-level fiscal policies. Pastor and Veronesi (2012, 2013, 2017) study

the link between stock prices and risk premia with an explicit focus on political uncertainty along with the

political cycle. Gallmeyer, Hollifield, and Zin (2005) focuses on the relationship between various monetary

policy rules and the term structure of interest rates, while Kung (2015) studies the equilibrium relationship

between monetary policy and the term structure of interest rates in a model with endogenous growth. In

contrast to the above studies, we document that a shift in monetary policy significantly changes the response

of equity returns to fiscal policy within the context of tax shocks.

Finally, our paper is not the first to suggest that bad news (in our case, tax increases) can be associatedwith

higher equity returns. Boyd, Hu, and Jagannathan (2005) find that bad news coming from unemployment

data is usually good for stocks. Their empirical study suggests interest rate expectations fall on bad labor

market news during expansions, which results in a positive effect on stock prices. Likewise, good news (in

our case, tax cuts) can be associated with lower equity returns, as shown in McQueen and Roley (1993).

They find that when the economy is strong, the stock market responds negatively to news about higher real

economic activity and this is caused by a larger increase in discount rates relative to expected cash flows. Two

separate and independent manuscripts completed after our paper provide complementary empirical evidence

on the potential role of the Federal Reserve’s effect on the market’s interpretation of macroeconomic news.

First, Law, Song, and Yaron (2016) explore macro news announcements from 2000 onward. Their findings

suggest macro news announcements are least related to risk premium news and are mostly explained by news
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about cash flows and risk-free rates (which might imply analysis based on standard preferences is largely

sufficient).5 Second, Mumtaz and Theodoridis (2017) find that positive (negative) shocks to government

spending (taxes) lead to a rise (fall) in stock prices in the US post-1980.6 Additionally, Evans and Marshall

(2009) show that an expansionary labor supply shock or a preference/demand shock7 leads to a positive

response in profits, but a much bigger response of interest rates. The overall effect on the market return is

negative, so that “good news is bad news” for the stock market. Blanchard (1981) and Orphanides (1992)

also provide equilibrium and empirical support for the notion that good news can be bad for the stock market,

depending on the state of the economy.

3. Data and Methodology

This section describes the equity return decomposition, the empirical implementation of this decompo-

sition, the sources of data we employ, and the identification strategy we use to construct a series of plausibly

exogenous shocks to tax policy.

3.1. Measuring the Impact of News on Equity Returns

In order to further decompose the impact of an exogenous tax increase on excess equity returns and to

develop a framework for which to empirically test the predictions of our model, we turn to the basic frame-

work of Campbell and Shiller (1988); Campbell (1991); and Campbell and Ammer (1993). Those studies

show that according to a simple dynamic accounting identity, innovations in current equity excess returns

can be decomposed as follows into revisions of future expected cash flows, revisions of future expected

5Our paper differs in a few important ways: (1) We conduct empirical analysis exclusively with respect to tax shocks on a much
longer sample based on data extending back to 1948 at both low and high frequencies. (2) We complement our empirical analysis
with a full production-based asset pricing general equilibrium model that provides a real role for endogenous monetary policy in
addition to the FRB/US model. (3) Our evidence suggests monetary policy’s reaction function has changed over time, whereas their
regime-switching VAR assumes monetary policy’s rule is fixed, even throughout the zero lower bound.

6Our paper differs from this paper in several important ways. On the theoretical side, wemove beyond a first-order approximation
to allow for potentially non-linear asymmetric effects, which allows us to determine that tax cuts could potentially have larger
effects in the presence of downward nominal wage rigidities. We show that our theoretical implications hold in the FRB/US model
demonstrating that neither the relatively small scale of our model nor the specific form of our Taylor Rule is necessary to drive
our results. On the empirical side, we provide evidence using a variety of alternate specifications and identification strategies, such
as higher frequency results using municipal bond data, results using valuation ratios rather than returns as in Sialm (2009), and
cross-sectional results.

7Note, Mulligan (2002) interprets this shock as a labor market distortion, such as a change in tax rates.
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excess returns, and revisions of future expected real interest rates.

rex;tC1 �Et .rex;tC1/ D.EtC1 �Et /

1X
jD0

�j�dtC1Cj � .EtC1 �Et /

1X
jD1
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�j rreal;tC1Cj

(1)
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where
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�j r
f

real;tC1Cj
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represent revisions about future cash-flows, revisions in future expected excess returns, and revisions in

future real interest rates, respectively. The monthly discount factor � is set to 0.9962, following the previ-

ous literature (Campbell and Ammer, 1993; Bernanke and Kuttner, 2005) and is used to match the steady

state average annual dividend yield of 5%. As previously stated, the above relationships reflect dynamic

accounting identities and have no economic or behavioral content.

3.2. Data and Estimation

In order to empirically implement the news decomposition described above, we require proxies for the

expectations appearing in Equation 1. We follow the approach of Bernanke and Kuttner (2005) and write an

n-variable, p-lag vector autoregression (VAR) as a first-order system

ZtC1 D AZt C wtC1 (6)

where ZtC1 is a stacked np � 1 vector containing the real interest rate, the excess equity return, and other

variables that are considered useful for forecasting excess equity returns. The state vector we consider is
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given by

Zt � Œrex;t ; rreal;t ; �rt ; SPREADt; dt � pt ; RELt �
0 (7)

where rex;t is the CRSP value-weighted return in excess of the risk-free rate; rreal;t is the ex-ante real interest

rate, defined by Campbell and Beeler (2012) as the predicted value from the regression of 3-Month Treasury

bill rate minus the change in quarterly CPI on the nominal rate and inflation over the previous year; �rt

denotes the change in the nominal 3-Month Treasury bill rate; SPREADt denotes the difference between

the yields on the 10-year T-Bill and 3-month T-Bill; dt �pt denotes the log dividend-price ratio for the S&P

500; RELt is the difference between the 3-Month T-Bill and its 12-month moving average. Data are as in

Welch and Goyal (2008).8

Our analysis focuses on the post-World War II period for which we can construct a series of tax policy

shocks, 1947Q1 to 2007Q4. As discussed in the previous section, the hypothesized response of equity prices

to fiscal policy shocks is highly dependent on monetary policy regime. To capture the Pre- and Post-Volcker

period in our data, we define the following subsamples: 1947Q1-1980Q2, and 1980Q3-2008Q2. We identify

the cutoff between 1980Q2 and 1980Q3 statistically. Specifically, we test for multiple unknown structural

breaks in the VAR system given in Equation 6 using the SupW test of Andrews (1993). We allow for

heteroskedasticity within regimes and implement the fixed regressor bootstrap of Hansen (2000) to calculate

the critical values for our conditional model. This cutoff also has economic importance as inflation peaked

in March 1980 following the beginning of the Volcker policy experiment in October 1979.9

With the VAR expressed as above, the discounted sum of revisions in expectations are estimated as

follows by Campbell (1991); Campbell and Ammer (1993); and Bernanke and Kuttner (2005):

Nex;tC1 � .EtC1 �Et /

1X
jD1

�j rex;tC1Cj

D e10�A.I � �A/�1wtC1

(8)

8We thank Amit Goyal for providing these data.
9Our main results are quantitatively similar using cutoffs throughout the Volcker policy experiment of 1979Q3 to 1984Q1. For

example, Coibion and Gorodnichenko (2011) use 1983Q1 as the cutoff between the Pre- and Post-Volcker monetary policy regimes.
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Nreal;tC1 � .EtC1 �Et /

1X
jD0

�j rreal;tC1Cj
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(9)
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1X
jD0
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D
�
e10

C e10�A.I � �A/�1 C e20.I � �A/�1
�
wtC1

(10)

In the above equations, e1 is a vector whose first element is equal to one and zero otherwise, which

corresponds to the position of the excess return on the CRSP value-weighted index in the VAR, and e2 is a

vector whose second element is equal to one and zero otherwise, corresponding to the position of the real

interest rate in the VAR. In the above equations, cash-flow news is the residual of the unexpected excess

return that cannot be explained by future excess returns and future real interest rates. Calculating cash-flow

news as the residual has the advantage of not having to directly model the dynamics of dividends, which

often exhibit seasonality and are non-stationary.

Including variables beyond the excess equity return and real risk free rate are important for improving the

forecast of future news about discount rates and cash-flows. For instance, both�rt andRELt are known to

be good predictors of the real interest rate. As pointed out in Campbell and Ammer (1993), the relative bill

rate helps to capture the longer-run dynamics of changes in the interest rate without introducing long lags

that drive up the number of parameters to be estimated. The SPREADt variable has been popular in the

predictability of returns literature as Campbell (1991) shows it tracks the business cycle relatively well. The

aggregate dividend-price ratio is another popular predictor of aggregate stock returns (see Cochrane (2008))

and is appealing from a theoretical perspective based on the Campbell and Shiller (1988) decomposition.

To gauge the impact of exogenous shocks to fiscal policy on these variables of interest, we include a

proxy for changes to fiscal policy in the VAR as an exogenous variable. Specifically, we let

wtC1 D �FISCALtC1 C utC1 (11)

whereFISCALtC1 represents an exogenous shock to fiscal policy. The effects of the fiscal shock on current
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(unexpected) excess returns, future excess return news, real interest rate news, and cash flow news are then

given by

�ex;current � e10� (12)

�ex;f uture � e10�A.I � �A/�1� (13)

�real � e20.I � �A/�1� (14)

�CF � e10� C e10�A.I � �A/�1� C e20.I � �A/�1� (15)

Note that both the VAR dynamics and coefficient � are relevant for characterizing the effects of fiscal policy.

To calculate standard errors for our news decomposition, we compute a recursive wild bootstrap as in

Mertens and Ravn (2013).10 Specifically, we estimate the VAR given in Equation 6 to obtain bA and a vector

of residuals, bw tC1. For each bootstrap replication b D 1; :::; 2500, we draw a series of residuals

bwbtC1 D bw tC1ebtC1; (16)

where ebtC1 is a random variable taking on values of -1 or 1 with probability 0.5. We also generate a series

of fiscal policy shocks

FISCALbtC1 D FISCALtC1e
b
tC1: (17)

After estimating the effects of the fiscal shock given by equations 12-15 for each bootstrapped sample, we

can construct the empirical standard error in the usual way.

10The VAR(1) system we implement removes much of the autocorrelation in the system’s residuals. Specifically, the Durbin-
Watson test statistics for the Pre- and Post-Volcker periods yield p-values of 0.605 and 0.743, respectively. The Ljung-Box test on
the residuals of excess equity returns also fails to reject the null hypothesis of no autocorrelation for both subsamples at a lag length
of 20.
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3.3. Identification of Tax Shocks

Clearly from the above discussion, obtaining an unbiased estimate of the effect of a fiscal policy shock

on current excess returns relies on the exogeneity of the fiscal policy shock used in estimating Equation 11.11

In this subsection, we describe the four series of plausibly exogenous tax shocks used to obtain our primary

results: All Shocks, SVAR Shocks, Surprise Shocks, and Surprise SVAR Shocks.

We follow Romer and Romer (2010) in identifying All Shocks via a narrative approach. They conduct

a narrative analysis that focuses on identifying all significant federal tax actions from 1947 to 2007. The

sources used to identify the shocks are public government documents coming from both the executive branch

(e.g. Economic Report of the President) and the legislative branch (e.g. Congressional Record). Fifty

significant exogenous federal tax actions are identified and analysis is limited to tax actions that actually

change tax liabilities. The size of tax changes are measured at the time of implementation and are normalized

by the previous period’s nominal GDP.

Commonmeasures of tax shocks typically focus on changes in overall revenues and changes in cyclically

adjusted revenues (see Blanchard and Perotti (2002)). A concern with using these measures for tax shocks

is that they could reflect endogenous policy responses to the economic environment. The goal in using the

narrative analysis is to avoid the potential correlation of tax shocks with influences on aggregate outcomes.

To accomplish this, federal tax actions are classified into four categories: spending-driven, countercycli-

cal, deficit-driven, and for long-run growth. Spending-driven and countercyclical tax actions are considered

endogenous tax changes because they are typically taken in response to current or future economic condi-

tions. Once we exclude such actions from our analysis, we focus on the remaining deficit-driven tax changes

and the long-run tax changes aimed at raising growth in the long run. Both of these types of tax changes

are claimed to not be motivated by current or future short-run economic conditions. By focusing on these

unexpected policy actions, we can more clearly discern the stock market reaction to tax changes.

Research by Mertens and Ravn (2014) highlights the potential for measurement error in narrative shock

series such as our All Shocks variable due to necessary judgement calls in their construction, censoring prob-

lems when changes to the tax code are deemed revenue neutral, and discrepancies between actual changes

11While much macroeconomic literature has focused on this question, Leeper, Walker, and Yang (2013) provides an overview of
popular identification strategies used in assessing the effects of tax policy.
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in tax revenues and the projected changes in tax liabilities captured by narrative shock series. To overcome

these measurement error issues, we construct the series SVAR Shocks following their “proxy structural VAR

(SVAR)” methodology. Specifically, this technique uses a series of narrative shocks, All Shocks, to identify

the structural shocks to a VAR such as the one in Blanchard and Perotti (2002). We estimate the impact

of discretionary tax shocks from a VAR using data on total tax revenues Tt , government spending Gt , and

output Yt . The dynamics of the reduced form VAR are given by

Zt D ˛0dt C ı0Zt�1 C ut (18)

where Zt D ŒTt ; Gt ; Yt �
0, dt contains deterministic terms including a constant, linear and quadratic terms,

and a dummy variable for 1975Q2, and Zt�1 D ŒZ0
t�1; :::; Z

0
t�4�.

12 The structural shocks "t are related to

the reduced-form residuals ut through the equation

ut D ˇ"t (19)

Blanchard and Perotti (2002) outline a series of identifying restrictions to map the reduced-form residuals

ut to the structural residuals "t . Mertens and Ravn (2014) augment their approach via two sets of additional

identifying restrictions incorporating the information in the narrative shocks mt

EŒmt"
T
t � D � ¤ 0 (20)

EŒmt"
G
t � D EŒmt"

Y
t � D 0 (21)

such that

�ˇT D EŒutmt � (22)

12Data are from NIPA. Output is GDP in line 1 from Table 1.1.5; government spending is Federal Government Consumption
Expenditures and Gross Investment in line 6 from Table 3.9.5; total tax revenue is Federal Current Tax Receipts in line 2 of Table
3.2 plus Contributions for Government Social Insurance in line 11 of Table 3.2 less corporate income taxes from Federal Reserve
Banks (line 8 in Table 3.2). All series are deflated by the GDP deflator in line 1 from Table 1.1.9 and by the civilian population ages
16+ obtained from Francis and Ramey (2009).
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where ˇT is the first column of ˇ. Equation 20 states that the narrative shock series is contemporaneously

correlated with the structural tax shock. Equation 21 requires the narrative shock series to be uncorrelated

with contemporaneous spending and output shocks. Taken together, we obtain our second set of exogenous

tax shocks, SVAR Shocks by (1) estimating the reduced form VAR given by Equation 18, (2) regressing the

reduced form residuals on the narrative shocks series mt (i.e. our All Shocks series), and (3) rescaling the

response functions as in the Blanchard–Perotti SVAR to generate the intended effect on tax revenues.

It is important to note that the timing of implementation for tax changes matters from a theoretical per-

spective. Yang (2005) and Leeper, Walker, and Yang (2013) point out the differences between anticipated

and unanticipated tax changes. Romer and Romer (2010) take this into account and find only slight evidence

of expectational effects. They find that the relationship between exogenous tax increases (when liabilities

actually change) and output is robust while including a proxy for fiscal news. Moreover, Figure 4 of Mertens

and Ravn (2012) shows that not correctly timing the implementation should bias our results toward finding

no effect.13 However, this evidence of expectational effects may only be true with respect to other macro

variables, and not financial variables as we use. To address some of these concerns and provide further ev-

idence, we consider the series of surprise narrative shocks in Mertens and Ravn (2012) as a third series of

potentially exogenous tax shocks, Surprise Shocks. Our final series of tax shocks, Surprise SVAR Shocks, is

a series constructed by using the Surprise Shocks series as instruments mt in the “proxy SVAR” of Mertens

and Ravn (2014).

While statistical tests of exogeneity provide only evidence of exogeneity, we follow Mertens and Ravn

(2012) in running ordered probit tests to determine if our state variable can predict future signed binary tax

shocks as measured by our four series. While the optimal lag length determined by BIC is one, we present

the results of the ordered probit tests in Table 1 for both lag length one and lag length four. While evidence is

somewhat mixed for our All Shocks series, we fail to reject the null hypothesis of exogeneity with respect to

the financial state variables over the full sample for each of our other three tax shock series.14 These results

13Specifically, the longer the lag between announcement and implementation the more negative the effect on output post-
announcement and the lower the overall effect on output once the tax change is implemented. Our results are quantitatively similar
(unreported) using four series of shocks identified by Mertens and Ravn (2012). Two series dated effective dates of the tax changes,
one raw series and one series filtered using the “proxy SVAR”, and two series using the dates that the tax changes were signed, one
raw series and one series filtered using the “proxy SVAR”. These shocks are a subset of the All Shocks series where the effective
date of the tax change occurs more than three months after the signing date.

14Findings are quantitatively similar using linear probability models and Granger causality tests as in Hall (1986) and Evans
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are consistent with the findings of Mertens and Ravn (2012), who find that tax shocks are not predictable

based on macroeconomic data.

The concurrent effects of monetary policy are also frequently suggested as a possible issue with our es-

timation. We address this concern in two ways. First, we incorporate the federal funds rate as an additional

state variable and find quantitatively similar results. Second, we perform a Hall (1986) and Evans (1992) test

by regressing our tax shocks on the monetary policy shocks used in Bernanke and Kuttner (2005). Specif-

ically, we regress our tax shocks on four lags of our tax shocks, contemporaneous monetary policy shocks

and four lags of monetary policy shocks. We fail to reject the hypothesis of exogeneity (p-value = 0.4649)

over the period where both of these shocks are available, 1989Q2 to 2007Q4.

4. Results

In this section, we present our main results on the impact of tax policy on equity returns for the Pre- and

Post-Volcker periods. We then examine asymmetries in equity responses to fiscal policy shocks. Finally,

we show that personal income tax shocks deliver similar estimated responses to broader definitions of tax

shocks.

Table 2 presents some of the main results of our study and shows the impact of various tax shocks on

each asset pricing channel. Panels A and B reflect estimates based on the Post- and Pre-Volcker time periods,

respectively, while Panel C shows the difference across time periods. For the Post-Volcker time period, we

find a one standard deviation increase in the tax rate (0.3510 percent) is associated with a quarterly positive

equity excess return of 0.46 to 0.94 percent.15 For each type of shock, Panel A also shows that the tax

increase has had a negative effect on cash flow news. However, the effect on real interest rate news is also

negative, along with future excess returns, making the discount rate news channel larger than the cash flow

news channel.

Regardless of the type of shock, the positive effect of tax shocks on the current excess return is found to

be significant at 5 percent levels. Additionally, the effects of the real interest rate news channel is significant

using our cleanest measure of tax shocks, the Surprise SVAR shocks.

(1992).
15Equivalently, a 1 percent tax increase is associated with a 1.32 to 2.68 percent higher current excess return.
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With respect to future excess returns, tax changes may impact risk premia through several channels. Tax

cuts could increase consumption growth, leading to a countercyclical decrease in risk premia. Alternatively,

changes in taxes could increase uncertainty, implying higher risk premia. Additionally, tax cuts may increase

the pro-cyclicality of after-tax profits and incomes, implying higher risk premia. This negative relationship

between risk premia and taxes is consistent with the negative tax risk premia documented by Longstaff

(2011). Since these channels operate in different directions, the effect that taxes should have on future

excess equity returns is unclear. For the Post-Volcker tax changes, we find that tax increases have a negative

effect in each of the four series. This effect is significant for the All Shocks and SVAR Shocks at the ten

percent and one percent levels, respectively.

Counter to much of the macroeconomic literature, cash flows news does not go decrease with positive

tax shocks when the cash flow news channel is defined as the residual of the unexpected excess return as

in Campbell and Ammer (1993); and Bernanke and Kuttner (2005). When we model the cash flow process

directly as in Chen and Zhao (2009), the sign is expected with the cash flow news channel being significant

at the one percent level for surprise shocks.16

Panel B focuses on the Pre-Volcker time period. Regardless of the shock, we find that tax increases

have a significant negative effect on returns at the 1 percent level. The channels that drive this result are

not uniform across each shock. For the future excess returns, the effect is often positive (consistent with

the notion of countercyclical risk premia) but insignificant, as are the rest of the channels. In Panel C, we

present the differences between Panel A and Panel B. For all four series, the difference in the current excess

return is significant at the one percent level.

4.1. Asymmetric Responses to Tax Shocks

Table 3 addresses the relevant question of whether or not equity markets respond symmetrically to tax

cuts versus tax increases. Similar to Table 2, there are three panels reflecting the Post- and Pre-Volcker

time periods along with their Difference, but now we isolate the effects coming from Positive and Negative

shocks.

16Specifically, we add dividend growth to our VAR. Parameter restrictions are placed on the system such that dividend growth is
only affected by lag dividend growth, lag excess equity return, and lag log dividend-price ratio. The present value of the cash flow
news response is then calculated analogously to Nreal;tC1 in Equation 9.
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Panel A shows that for 3 out of the 4 shocks, the tax cuts are associated with greater effects on equity

markets and drive most of the significance. As was the case in Table 2 when both positive and negative

shocks were combined, the tax cuts are leading to greater cash flow news, but discount rate news is also

increasing. The discount rate news is counteracting the positive cash flow news to such an extent that tax

cuts are associated with lower current excess returns. Panel B shows the Pre-Volcker time period. Similar

to Panel A, the tax cuts seem to drive the significance, with 3 out of the 4 shocks suggesting tax cuts have

greater effects than tax increases. And in contrast to Panel A, tax cuts are now associated with positive effects

on current excess returns.

4.2. Tax Response Channels

Ideally to provide guidance to our theory and better inform policymakers, we would identify the effects

of changes to both corporate and personal tax rates on equity returns. Due to data limitations, we narrow

our focus to personal income tax shocks.17 Specifically, we appeal to three alternative measures identified

in the macroeconomics and finance literature to identify the personal income tax channel. The first two

measures, Personal Tax Shocks and Personal Tax SVAR Shocks, are identified through narrative accounts

of federal tax liability changes by Mertens and Ravn (2013). As before, the Personal Tax SVAR Shocks

series uses the narrative shocks as instruments for structural shocks to tax revenues through the “proxy

SVAR” methodology of Mertens and Ravn (2014). These personal income tax shocks are not without their

limitations. They frequently occur at the same time as corporate tax shocks and may be anticipated by the

market. Thus, we use a third measure based on market data as in Leeper, Walker, and Yang (2013) and Kueng

(2015). These papers have the insight that municipal bonds are exempt from federal taxes in the United States

and the differential tax treatment of municipal and taxable bonds can help identify news about tax changes.18

Specifically if a municipal bond and a taxable bond have the same term to maturity, callability, market risk,

17The corporate tax shocks as defined in Mertens and Ravn (2013) have two main issues: (1) they only contain three shocks (all
occurring before 1980) in which there were no simultaneous changes in personal income tax rates and (2) the corporate tax shocks
are notably smaller in magnitude compared to the concurrent personal income tax shocks.

18See Poterba (1989); Fortune (1996); Park (1997); Kueng (2015) for evidence that changes in municipal bond spreads predict
changes fiscal policy.
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credit risk, and so on, then

�t D 1 �
YMt
Yt

D

TX
kDt

!k�
e
k (23)

where YMt is the yield at time t on a municipal bond maturing at time T , Yt is the yield at time t on a

taxable bond maturing at time T , and �e
k
is the expected future tax rate at time k. Put differently, one

minus the current municipal bond spread is a weighted average of discounted expected future tax rates. Our

empirical implementation uses municipal bond yields from the Bond Buyer Go 20-Bond Municipal Bond

Index, consisting of 20 general obligation bonds that mature in 20 years. This index consists of 20 general

obligation bonds that mature in 20 years. The average rating of the 20 bonds is roughly equivalent toMoody’s

Investors Service’s Aa2 rating and Standard & Poor’s Corporations’s AA rating. We match the maturity and

credit risk of these bonds with a synthetic index of long-term Aa corporate bond yields.19 Taken with the

municipal yields, the yields on these synthetic 20-year Aa corporate bonds are used to construct a time series

of � . �� is the first difference of � and helps correct for persistent differences in credit and liquity risk

between the municipal and corporate bond markets. Similar in spirit to the augmented structural VAR in

Leeper, Walker, and Yang (2013), we use �� as instruments for structural shocks to tax revenues through

the “proxy SVAR” methodology of Mertens and Ravn (2014).20

Table 4 shows similar results to those presented in previous tables. Specifically, the Post-Volcker time

period shown in Panel A suggests a tax increase results in a significantly positive effect on the current excess

return. Across each shock, the discount rate news dominates the cash flow news so that the overall effect is

positive. Panel B, the Pre-Volcker time period, shows the opposite effect. For this time period, the discount

rate news (sum of real interest rates and future excess returns) tends to be less negative across the different

shocks, so that the overall effect is significantly negative.

19Specifically, we construct a monthly index of Aa-rated bond yields using Merrill Lynch C0A0 index constituent data from
Bloomberg. These data are available from December 1996 to June 2014. On average, this index contains 34 bonds that mature
in 340 months. We restrict the index to contain bonds with a maturity of at least 240 months. We regress this index on Aaa
yields and the Baa-Aaa spread from FRED. The projection provides our synthetic Aa corporate bond yield over our full sample,
Aa D 0:47567C 0:87166 � AaaC 0:578 � Spread . The adjusted R2 of this regression is 0.9175.

20Again, results are quantitatively similar using the raw series of �� in place of the SVAR series.
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5. Additional Tests

This section provides additional robustness tests of our main results. We first test our hypotheses within

the framework of Sialm (2009). Next, we test equity responses to changes in tax policy at a higher frequency

than the quarterly results presented above. We also present evidence that our documented responses across

monetary policy regimes are robust to economic expansion and contractions, as well as recent periods when

monetary policy may have been more accommodative near the zero lower bound on nominal interest rates.

Finally, we estimate our model using a time-varying parameter VAR framework and verify that our results

are robust to a more general specification of parameter changes through time.

5.1. Sialm (2009) Regressions

Sialm (2009) investigates, both in the time-series and cross section, whether changes in taxes have had

an impact on US equity prices. Over the period between 1913 and 2006, an effective tax yield series is

constructed for the marginal investor that takes into account variation over time in federal income taxes,

dividend taxes, and short- and long-term capital gains. This tax yield, along with numerous controls, is used

in annual time series regressions to back out its relationship with equity valuations.

This approach also has the benefit of minimizing the impacts of corporate taxes by using valuation ratios

that normalize the price levels by variables that take corporate taxes into account. Sialm (2009) notes that,

over the full sample period, the effective personal tax yield on equity securities has a correlation of 51.69

percent with the corporate tax rate. However, “the corporate tax rate does not have a significant relation with

the two valuation measures.” (Sialm, 2009, p. 1372)

We replicate Sialm (2009) using the exact same data and methodology. To show further robustness for

the results, Sialm (2009) splits the sample in half at 1960 and shows that both sub-samples continue to reflect

a negative relationship between tax yield and equity valuations. We perform a similar test, but instead split

the data in 1980. We split the time series at 1980 to reflect the change in the stance of monetary policy, as

our previous results suggest there should be a change in sign from negative to positive.

Table 5 shows our replication results with multiple robustness checks for the Pre-Volcker and Post-

Volcker periods. These robustness checks are borrowed exactly from Table 4, p.1370 of Sialm (2009). The

additional control variables are the interest rate, inflation rate, growth rate, quality spread, term spread, and
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time trend.21 As pointed out in Sialm (2009), each of these variables are important to control for when trying

to extract the effects of tax yield on equity valuations.

As can be seen from Table 5, the signs flip from negative to positive, and continue to remain highly

significant. Using a completely independent series from our own empirical analysis above, this provides

additional evidence for our story that the relationship between equity and taxes changed after 1980.

5.2. High Frequency Results

A potential concern with our results is that the response to fiscal policy shocks may be conflated with

other news over a quarterly horizon. In other words, the frequency of our analysis may not be narrow enough

to precisely identify the response of equity returns to news about future tax policy. A similar vein of doubt is

the critique of Leeper, Walker, and Yang (2013) who point out theoretical differences between the response

to unanticipated and anticipated tax shocks and highlight the importance of investor foresight in interpreting

fiscal policy responses. This point is especially important when dealing with a forward-looking efficient

stock market, which should have already incorporated information regarding expected changes in future tax

rates. While the series constructed in Section 3.3 rely on quarterly macroeconomic series to implement the

“proxy SVAR” method of Mertens and Ravn (2014), the � measure of expected future tax rates introduced

in Section 4.2 is available at a higher frequency for a portion of our sample period. In this subsection, we

estimate the responses of current excess equity returns to daily and weekly changes in expected future tax

rates. Because of the forecasting requirements of our news decomposition, we do not further decompose

current excess equity returns due to noise in the forecasts of future returns at higher frequencies.

To this end, we estimate regressions of the following form

rex;t!tCj D ˇ ���t C  � Controlst (24)

where rex;t!tCj is the cumulative return in the CRSP value-weighted index in excess of the risk-free rate

over the event window t to t C j , ��t is the change in the expected future tax rate over t � 1 to t , and

Controlst is a vector of additional controls. As defined in Section 4.2, �t is equal to one minus the ratio

of the yield on municipal bond and the yield on a taxable bond of similar maturity and risk. �� is the first

21In unreported results, we explicitly control for top marginal corporate tax rate. Results are quantitatively similar.
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difference of � and helps correct for persistent differences in credit and liquity risk between the municipal

and corporate bond markets. Our primary variable of interest in these regressions is ˇ, which captures the

response in excess equity returns to changes in � . Given the limited time-series availability of � at a high

frequency, this variable corresponds to the estimate of the current excess equity return responses for the

Post-Volcker period presented in Table 2.

We begin with results of daily return regressions. While these regressions have the tightest event win-

dows for identification purposes, a daily measure of ��t is available for a relatively short time period. For

these regressions, we use the Bloomberg BVALMuni Benchmarks for yields on municipal bonds. This yield

curve is constructed with yields from high quality US municipal bonds with an average rating of Aaa from

Moody’s and S&P and is available daily from 2009Q1 to 2015Q4. We consider maturities of 2, 5, 10, and

30 years for our analysis. To match the credit risk of these municipal bonds, we use the seasoned Aaa yield

from FRED corrected for the difference in maturity. Specifically, these bonds have a maturity greater than

20 years. Due to the liquidity concerns with the 20-year treasury, we use the Aaa corporate yield minus

the 30-year treasury plus the appropriate maturity treasury yield as the taxable bond yield. This data is only

available over a limited sample period during the Post-Volcker regime. We consider specifications both with

and without�Spread even though some of the concern of credit spreads driving changes in � are mitigated

by yields based on Aaa instruments.

Panel A of Table 6 presents the results of these daily return regressions over one day windows and one

week windows. Beginning with the 5 year maturity, we see a significant positive relationship between excess

returns and the change in our implied tax measure. The implied effect on excess returns becomes larger with

each maturity, suggesting a high persistence, which is consistent with our alternative measures of tax shocks,

which are all modeled as permanent.

We also investigate the impact of changes in � on weekly excess returns over a longer sample, 1980Q2

to 2008Q2, more in line with our main results. For these regressions, we use the Bond Buyer Go 20-Bond

Municipal Bond Index for yields on municipal bonds. This index consists of 20 general obligation bonds that

mature in 20 years. The average rating of the 20 bonds is roughly equivalent to Moody’s Investors Service’s

Aa2 rating and Standard & Poor’s Corporations’s AA rating. We match the credit risk of this series using

the synthetic Aa corporate bond yield. The construction of this series is described in Section 4.2.
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Research suggests that recessionary and expansionary environments drive the interpretation of macroe-

conomic news as good or bad rather than being primarily driven by monetary policy regime.22 To test this

hypothesis within our setting, we include NBER, a binary variable equal to one if the observation occurs

during an NBER-dated recession and equal to zero otherwise, and its interaction with our fiscal policy vari-

able.23 Panel B of Table 6 presents the results of these regressions over one week windows, one month

windows, two month windows, and one quarter windows. Across each horizon, we find a significant pos-

itive effect of the implied tax change on the excess return. The implied coefficient on the “(0,12) Event

Window” (quarter horizon) corresponds to a 0.6239% increase in the excess return for a 1% increase in our

tax rate. For comparison, our previous empirical estimates based on the Surprise SVAR tax shocks in Table 2

was 0.463% for a one standard deviation increase in the tax rate (0.351%). Instead of assuming a 1% change

but a 0.351% change, the expected effect based on this regression is 0.219%, which is close to the estimates

based on the SVAR tax shocks. In these regressions, we do not find that the interaction between �� and

NBER is statistically significant.24

The municipal and corporate bond yields we utilize may differ in credit risk or liquidity causing our anal-

ysis to misstate the impact of expected changed in tax rates on equity returns. In Section 1 of the Appendix,

we estimate � using a Kalman filter, which allows us to control for several additional risk factors. For the

daily measure of � , our credit risk measures are the credit spread and the implied default probability of mu-

nicipal bond insurance companies from CDS spreads. Our liquidity measures are on-/off-the-run treasury

spread, the Amihud (2002) liquidity measure for municipal bond markets, and the Pástor and Stambaugh

(2003) liquidity measure for municipal bond markets. Due to data availability, the weekly measure of �

controls for the credit spread and the on-the-run minus off-the-run treasury spread. Results are qualitatively

22SeeMcQueen and Roley (1993); Boyd, Hu, and Jagannathan (2005); Goldberg and Grisse (2013); Law, Song, and Yaron (2016)
among others.

23Given the lower rating of these municipal bonds, a difference in the credit risk of municipal and corporate bonds despite similar
credit ratings might be exacerbated. Thus, changes in credit spreads rather than changes in expected future tax rates may drive
changes in � . Explicitly controlling for changes in the spread between Baa-rated and Aaa-rated corporate bonds yields quantitatively
similar results.

24In unreported results, we estimate these weekly regressions for the period 1980Q2 to 2015Q4. We see a decline in the loading on
�� as we include data after the financial crisis when interest rates were near the zero lower bound (ZLB). This finding is consistent
with a weaker discount rate channel near the ZLB, as monetary policy may have been relatively more accommodative. However,
the sign does not change and remains significant. Similarly, the average of the loadings on �� in Specification 7 and 8 in Table 6
Panel A is less than the loading in Specification 1 of Panel B. In theoretical evidence from the FRB-US model, the equity return
response falls roughly 14 bps from 39.09 bps without the ZLB binding to 25.25 bps with the ZLB binding. The real interest rate
channel remains active in scenarios both with and without the ZLB binding.
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similar and remain significant over the shorter event windows.

5.3. The Tax Cut and Jobs Act of 2017

Recent evidence surrounding the run-up to and passage of the Tax Cut and Jobs Act of 2017 seems to run

counter to our claims that markets respond negatively to tax cuts in the post-Volcker period. In this section,

we extend our analysis of �� to the period following the 2016 election through year end 2017.

We begin by replicating Panel A of Table 6 for three periods: our original sample from 2009 through

2015, an extended sample ranging from 2009 to 2017, and a subsample extending from the 2016 election in

November 2016 through the signing of the Tax Cut and Jobs Act of 2017 in December 2017. At the five-year

maturity, estimates for the response of excess equity returns to changes in future expected marginal tax rates

are diminished only slightly (between 10 and 20 percent) when the sample is extended to include calendar

years 2016 and 2017 as shown in Panel A of Table 7. Moreover, both one- and five-day event windows

remain statistically significant at the one percent level. When we isolate the post-2016 election period, we

fail to find a relationship between equity returns and changes in � that is distinguishable from zero.

Panel B of Table 7 uses abnormal returns on U.S. equity markets relative to a global factor model as

the dependent variable following Amromin, Harrison, and Sharpe (2008). Specifically, we regress CRSP

value-weighted index returns on returns to a broad European equity index, the FTSE Developed Europe All

Cap Index. The residuals from this regression form our abnormal return series. While the response of these

abnormal returns to changes in expected future marginal tax rates fall, our conclusions remain the same.

Since 2009, abnormal U.S. equity returns are associated with increases in expected marginal tax rates. For

the one-day event windows, the estimates are significant at the five percent level. For the post-2016 election

period, we continue to find no statistically significant response. These conclusions are also robust to the

inclusion of additional controls for municipal bond credit and liquidity risk as shown in Section 1 of the

Appendix.

We posit several reasons for the broadly positive U.S. market returns in 2017 in spite of the concurrent

downward trend in � . First with a relatively more accommodative central bank since the Crisis and as

the expansion continued into 2016 and 2017, we would expect to see the discount rate channel become

less important, potentially leading to a dominant cash flow channel. This type of response is consistent

with the results in Table 7. We see a diminished positive relationship between U.S. equity returns and �
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when our sample period is extended to include the post-2016 election sample. Moreover, this response is

indistinguishable from zero when we isolate this period. Second, additional factors such as repatriation

around the changes to the corporate taxation or deregulation may be boosting the cash flow channel. Finally

in a preview to our theory-based results, the negative relationship between tax cuts and equity returns depends

on monetary policy responding to the positive economic activity generated from tax cuts by raising rates to a

greater extent due to increased inflation. We have seen this response to some extent from the central bank as

expectations for the number of 2018 rate hikes increase by one following the passage of the Tax Cut and Jobs

Act of 2017. Moreover, expectations of increased inflation have driven down equity prices most notably as

the Dow fell 12% in two weeks in February 2018 due primarily to inflation concerns.

5.4. Cross-sectional Evidence

Our previous results do not rule out an omitted variable, such as a change in an aggregate risk factor,

being correlated with both market returns and fiscal policy shocks. In this section, we provide cross-sectional

evidence that our measure of fiscal policy shocks from the last section,�� , is not merely a proxy for changes

in aggregate risk.

We replace the market returns in Table 6 with long-short portfolio returns formed on firm characteristics

that proxy for a firm’s exposure to personal income tax shocks. By forming a long-short portfolio, these

returns should, at least partially, account for contemporaneous changes in risk insomuch as we are able to

construct portfolio legs with similar quantities of risk. To motivate these measures, we note that revisions

in future discount rates should be the same across the long and short legs if they have similar exposure to

aggregate risk. Thus, the timing and size of future after-tax cash flows should determine the differential

returns. Since the impact of a tax increase on cash flow news is negative, we would expect firms with

relatively low after-tax cash flows to outperform firms with relatively high after-tax cash flows.

First, we sort stocks into portfolios based on tercile of Payout Ratio, equal to total dividends (CompuStat

field DVT) divided by net income (CompuStat field NI), as of June in the previous year following Fama

and French (1993). Panel A of Table 8 presents the parameter estimates from the regression of long-short

portfolio returns on�� . As predicted, firms with low payout ratios outperform those with high payout ratios

when expected future tax rates increase. The differences at short maturities, that is when future tax increases

are expected to be short lived, are modest and often indistinguishable from zero. At longer horizons, the
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differential return is statistically and economically significant. For a 30-year maturity of � , low payout ratio

stocks outperform high payout ratio stocks by roughly 1% for a one standard deviation increase in the tax

rate (0.22%) at both the one day and one week window.

Next, we look at Institutional Ownership as a proxy of the proportion of equity held by taxable investors.

Institutional ownership may be positively correlated with payout ratio as documented by Allen, Bernardo,

andWelch (2000) with these effects working in opposite directions with respect to a firm’s exposure to fiscal

policy. Therefore, we control for a firm’s payout ratio by forming portfolios based on sorting firms first into

terciles of payout ratio and then terciles of institutional ownership. Institutional Ownership is equal to the

dollar amount of positions reported in 13F filings divided by the market capitalization of the firm, as June in

the previous year. Again we find that firms with high institutional ownership or a relatively low proportion of

equity held by taxable investors (low exposure to changes in future tax rates) tend to outperform firms with

low institutional ownership (high exposure to changes in future tax rates), especially at longer maturities of

� and for firms with higher dividends paid (larger payout ratios). For example at a maturity of � of ten years,

we find that high institutional ownership firms outperform low institutional ownership firms by roughly 62

basis points in the middle tercile of payout ratio and 98 basis points for high payout ratio firms at the one

day window when future tax rates increase by one standard deviation.

Admittedly, our portfolios may differ in their quantities of risk. Panel B of Table 8 repeats the above

analysis replacing the raw returns of each portfolio leg with the abnormal return from the Fama-French three

factor model. Specifically, we define abnormal returns as

ei;t D Ri;t �Rf;t � b̨i;t � b̌
i;t � .Rm;t �Rf;t / � b̌SMB

i;t �RSMB;t � b̌HML
i;t �RHML;t (25)

where b̨i;t and b̌
i;t are estimated using rolling regressions over the previous twelve months. Panel B of

8 reports the loadings from the regression of long-short abnormal returns on �� . The results are largely

consistent with those in Panel A.

5.5. Time Varying Parameter VAR

While we provide both theoretical and statistical evidence supporting a focus on broad monetary policy

regimes, we estimate a Bayesian time varying parameter VAR (TVP-VAR) in the spirit of Primiceri (2005).
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This model allows both the VAR loadings in Equation 6 and the loadings on fiscal policy in Equation 11 to

evolve through time. While specifics pertaining to the estimated model and our results within the framework

of this model are available in Section 2 of the Appendix, the overall equity response to a tax increase becomes

positive with the onset of the Post-Volcker regime. Moreover, the size of the estimated difference between

the overall equity responses in the two monetary policy regimes is in line with those reported in the main

results of the paper.

6. Theoretical Evidence

In this section, we explore the deeper mechanisms of our findings within the context of a standard New

Keynesian model that exhibits a shift in the aggressiveness of monetary policy. Our full model is detailed in

Section 3 of the Appendix. To calibrate the shift in monetary policy, we follow Coibion and Gorodnichenko

(2011), who estimate parameters in the monetary policy rule for the Pre-Volcker and Post-Volcker eras.

For the Post-Volcker era, we use their estimated coefficients of 0.90 for the inertia coefficient, 1.58 for the

inflation coefficient, and 2.21 for the output growth coefficient. We show in Section 4 of the Appendix

that our results are not highly sensitive to the values presented here. Moreover in Section 6.4.2, we follow

Orphanides (2004) and Coibion and Gorodnichenko (2011) to estimate the policy rule with Greenbook data

through 2007.25

For the Pre-Volcker setting, Coibion and Gorodnichenko (2011) find a lower output growth coefficient

and a lower inflation coefficient and our estimates confirm these lower values in comparison to the Post-

Volcker time period. Our own estimates suggest lowering the output growth coefficient to 0.94, lowering

the inflation coefficient to 1.32, and setting an inertia coefficient to 0.91.26 We note that the change in the

response to output growth is the primary driver of our theoretical results.

6.1. DSGE Results

Our DSGE model results present the exact mapping from the initial tax shock to the endogenous re-

sponses of returns and cash flows implied by the solution to the model. We solve the model by taking a

25While Sims and Zha (2006) and others focus on a shift in the volatility of policy shocks to explain changes in inflation through
time, differences in our estimated loadings across regimes are sufficient to generate our main theoretical implications.

26Section 6.4.2 details our estimation.
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second order approximation of the nonlinear equilibrium conditions. We start with a discussion of the im-

pact of an exogenous income tax rate increase on the economy as depicted in Figure 1.

Figure 1 presents the impulse response functions for an exogenous income tax rate increase under the

Post-Volcker and Pre-Volcker calibrations. To better understand the importance of the cash flow channel ver-

sus the discount rate channel in determining equity prices, we compute the excess returns for two additional

scenarios defined below: (1) Discount Rate Only and (2) Cash Flow Only. Specifically, we define

Discount Rate Only Scenario: P1;t D Et ŒMtC1 � .PtC1 CDSS /�

Cash Flow Only Scenario: P2;t D MSS �Et Œ.PtC1 CDtC1/�

whereMSS andDSS are the steady-state values of the SDF and dividends, respectively.

The Discount Rate Only scenario completely shuts down variation in the cash flow channel, so that the

price of equity is purely a function of the sum of future SDF values. As denoted by the dashed blue line,

the exogenous tax increase leads to a higher excess equity return as real interest rates decline (the real SDF

rises) due to the negative wealth effects of the higher tax rate on consumption growth.

The Cash Flow Only scenario shuts down variation in the discount rate channel, so that the price of

equity is purely a function of the future dividends discounted by the deterministic steady state of the real

SDF. As denoted by the red dot-dashed line, it is clear that the excess equity return would be negative with

only cash flow news. The higher income tax rate reduces output growth over the medium to long run, and

this translates to lower dividend growth.

By activating both the cash flow and discount rate channels, we arrive at the black lines in Figure 1. In

the left panel (Post-Volcker), the discount rate effect dominates so that the excess equity return has a positive

response. For the Post-Volcker calibration, a sizable weight in the Taylor Rule is placed on output growth.

This stabilizing effect generates a greater relative decline in real interest rates in response to the exogenous

income tax rate increase. In addition, the greater policy response to the negative economic effects of the tax

shock also helps dampen the decline in cash flow news. We explore the effects of each coefficient in the

Taylor Rule in more detail in the Section 6.3.

In contrast, for the right panel (Pre-Volcker), a smaller coefficient on output growth in the monetary

policy rule implies a smaller relative decline in real interest rates. In addition, the smaller policy response to
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the negative economic effects of the tax shock amplifies the decline in cash flow news. As a result, the cash

flow news dominates and the effect of the tax increase is a negative current excess return.

6.1.1. Pre-Volcker

Figure 2 presents the impulse response functions for an exogenous income tax rate increase for the Pre-

Volcker, Post-Volcker, and RBC calibrations. The difference between the Pre-Volcker and Post-Volcker

calibrations is isolated to the Taylor Rule. Specifically, the Pre-Volcker calibration (red dashed line) features

a lower inflation coefficient, and a significantly lower output growth coefficient. With the lower output

growth coefficient in the monetary policy reaction function, real interest rates do not decline as much and

output growth declines more in the medium- to long-run.

For the Pre-Volcker calibration, the negative substitution effect dominates so that investment growth

declines initially. Specifically, monetary policy responds less to the negative effects of the tax increase due

to the lower output growth coefficient, which reduces the incentive to invest. Since the level of investment

falls below its long-run level, investment growth is positive in the subsequent periods. While the initial

decline in investment does lead to positive dividend growth at first, the increase in investment growth in

later periods combined with the greater decline in output (compared to the Post-Volcker) leads to a larger

negative sum of dividend growth. Therefore, the cashflow channel is larger. At the same time, the discount

rate channel is smaller when compared to the Post-Volcker scenario. This combination of more negative

cash flow news and less negative discount rate news causes a negative excess equity return because the cash

flow effect dominates.

6.1.2. Post-Volcker

For the Post-Volcker scenario (the dashed blue line) , recall that dividends are an endogenous function

of the production and investment decisions (Dt D Yt �wtLt � It ); thus, the decline in dividends is caused

by the incipient increase in investment due to the negative wealth effect. Dividend growth in the medium

to long run is subdued as output growth also declines due to the higher income tax rate.27 As previously

27Output growth largely follows the response of labor, and labor briefly rises before declining in response to the positive tax
shock. These dynamics are similar to the responses one might see for a news shock. While the initial rise in labor might at first
be counterintuitive, note that capital is predetermined, so that in the first period, the negative effects of the tax shock on the capital
stock (via lower investment) do not occur until later periods, and the marginal product of labor is at first higher than it will be in
subsequent periods when capital is lower.
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mentioned, real interest rates decline to a greater extent under the Post-Volcker regime because monetary

policy responds to a greater extent through the higher coefficient on output growth.28

6.1.3. RBC

The solid black line reflects the Real Business Cycle Model. The Real Business Cycle model differs

from the New Keynesian model by eliminating the monetary policy rule and keeping inflation constant

while removing wage rigidities. Doing so replicates the natural level of output, which is the output that

would occur with flexible prices. It provides a benchmark to show the importance of incorporating a role for

monetary policy and nominal rigidities. As shown in Figure 2, dividends falls slightly more than the NK:

Post-Volcker model and real interest rates do not fall as much in the medium-long run. This entails a larger

relative effect on cash flow news versus discount rate news, so the overall effect is a negative current excess

return. In contrast to the Pre-Volcker and RBC settings, the Post-Volcker monetary policy of putting greater

weight on output growth leads to a larger effect on real interest rate news and a smaller decline in dividends,

so that the discount rate channel dominates and the current excess return for Post-Volcker is positive.

6.1.4. Asymmetries in the Response to Fiscal Policy

This section explores the theory and intuition for why the tax shock generates asymmetric responses

depending on its direction, as shown in Figure 3. Recall that for the Post-Volcker regime income tax rate

increase (blue dashed line), the negative wealth effect dominates so that consumption declines, while invest-

ment and labor initially rise. Beyond the initial period of the shock, both labor and investment continue to

decline until they reach their long-run levels due to the higher tax rate. While labor and capital both decline

(which would have opposite effects on the marginal product of labor), the decline in labor supply dominates

so that wages rise. When wages rise, wage adjustment costs are smaller compared to the case of falling

wages (due to downward nominal wage rigidities).

In contrast to the tax increase, the tax cut (black dashed line) generates a positive wealth effect so that

28Another way to think about the effects on the real interest rates is to note that with the presence of capital, the real interest
rates are largely equivalent to the after tax marginal product of capital. In the Post-Volcker setting, investment is higher than in the
Pre-Volcker setting and the capital stock is higher in the medium to long run (due to the greater response to output in the Post-Volcker
setting). A higher capital stock mechanically reduces the marginal product of capital, and although this effect is slightly tempered
by the higher level of labor in the Post-Volcker setting, the overall effect is a greater decline in real interest rates when compared to
the Pre-Volcker setting.
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consumption rises while investment and labor initially decline. Beyond the initial period of the shock, the

benefits of the tax cut lead to a higher labor supply and higher investment. The higher labor supply dominates

so that wages decline in the medium to long run. However in comparison to a wage increase, a wage decline

generates greater adjustment costs, which reflect the downward nominal rigidities in the model. With wages

declining less due to the greater adjustment costs, the demand for labor is lower, and investment and output

do not rise as much due to the greater adjustment costs.

Relating these dynamics back to the current excess return, we see that the excess equity return declines

more in response to the tax cut (evidenced by the red line showing the difference in responses to a tax increase

and tax cut). This decrease can mainly be attributed to the cash flow channel, as dividends do not rise as

much in response to the tax cut. The dynamics for the dividends can be explained by separating the short

run from the medium to long run.

In the short run, investment does not decline as much (dividends do not increase as much) due to the

positive wealth effect being dampened by the increased wage adjustment costs as wages decline over the

medium to long run. In the medium to long run, investment does not rise as much (which should lead to a

greater increase in dividends), but this effect is offset by the fact that output also does not rise as much (recall

that Dt D Yt–wtLt–It ). The smaller increase in output over the medium to long run due to the increased

wage adjustment costs dominates so that dividends do not rise as much over the medium to long run for the

tax cut when compared to the effects of the tax increase.

Combining both the short-run effect (relatively smaller decline in investment due to smaller positive

wealth effect) and medium to long run effect (relatively smaller increase in output due to wage adjustment

costs coming from lower wages) leads to an unambiguously smaller increase in dividends for the tax cut. The

overall effect is a greater decline in the equity return for the tax cut. To summarize, the presence of downward

nominal wage rigidities (i.e. asymmetric wage adjustment costs) provides a theoretical foundation for why

tax cuts could lead to larger effects on equity markets than tax increases.

The right panel removes downward nominal wage rigidities, and shows that the difference across each

impulse response function is essentially zero. This result demonstrates the importance of including down-

ward nominal wage rigidities in order to generate asymmetric responses to tax cuts and tax increases.
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6.2. Decomposing the Impact of News on Equity Returns

Table 9 reports the return decomposition results in our model, summarizes the IRFs presented in Figure 2,

and serves as a comparison for our empirical results. Over the Post-Volcker period, a one standard deviation

increase in the taxes (0.3510%) corresponds to a 0.0515% increase in excess equity returns. This value is in

line with the low end of the range of empirical estimates (0.46%) presented in Table 2. With an exogenous

increase in taxes, news about both future real interest rates and cash flows is negative. The decrease in

discounted future cash flows of -0.2103% is offset by the decrease in discount rates of -0.2588%. Our

theoretical estimate of a real interest rate channel that is 1.25 times greater than the cash flow channel is in

line with the relative magnitude of the real interest rate channel in our main results (1.5 times greater than the

cash flow channel). Most of this change in future discount rates is driven by news about future real interest

rates rather than information about future equity premia, as monetary policy stabilizes output to a greater

extent. Responses for a negative tax shock exhibit the asymmetries discussed in Section 6.1.4. Specifically,

a one standard deviation decrease in taxes corresponds to a -0.0528% contemporaneous excess equity return.

Panel B of Table 9 presents results for the Pre-Volcker calibration. In this case, a one standard deviation

increase in the tax rate leads to a 0.0502% decrease in excess equity returns. Again, both news about future

real interest rates and cash flows is negative consistent with the findings in Gale and Orszag (2003) and

Romer and Romer (2010), respectively. However in the Pre-Volcker period, the cash flow news channel

dominates the real interest rate news channel such that the overall impact on equity returns is negative.

Again asymmetries exist due to downward nominal wage rigidities, as discussed in Section 6.1.4.

Panel C of Table 9 presents results for the RBC calibration. Recall, the RBC calibration replicates the

natural level of output by removing monetary policy and nominal rigidities. Similar to the previous panels,

a tax increase leads to negative cash flow and discount rate news. Similar to the Pre-Volcker framework, the

cash flow news channel is larger so that the overall effect of tax increase is a 0.0555% decrease in excess

equity returns.

6.3. Monetary Policy Rule Parameters

The monetary policy rules we consider involve three parameters: the inertia coefficient, the inflation

coefficient, and the output growth coefficient. With the benchmark values of 0.9, 1.58, and 2.2, respectively,

we show that the inertia coefficient (weight on previous period’s interest rate) does not meaningfully alter
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the results for values between 0 and 0.95. Intuitively, the greater the inertia coefficient, the less monetary

policy responds in the short run and the more it influences the long-run. This is consistent with Panel A of

Table 10 which shows that real interest rates fall more as the coefficient rises, and the current excess return

becomes more positive.

The inflation coefficient also exhibits a monotonic relationship with real interest rates and the cash flow

news channel. We find that for a higher inflation coefficient, inflation rises less and is stabilized to a greater

extent. As a result, real interest rates do not decline as much in the medium-long term as the inflation

coefficient rises.

In contrast, an increase in the output growth coefficient tends to stabilize output while generating greater

decreases in the real interest rates. Increases in the coefficients on inflation and output growth have opposite

effects because inflation rises (higher taxes increase costs of production) and output declines in response to

the tax increase. Therefore, increasing the output growth coefficient generates higher inflation and lower real

interest rates, while increasing the inflation coefficient generates lower inflation and smaller declines in real

interest rates. While the effects of various output growth coefficients are relatively stable at the Post-Volcker

benchmark calibration, when moving to the benchmark values for the Pre-Volcker calibration, we see that

the results do depend on the output growth coefficient.

When the inertia coefficient and inflation coefficient are 0.91 and 1.32 (as they are under the Pre-Volcker

estimation), respectively, we observe a change in sign for the current excess return as the output growth

coefficient increases. As explained in the previous section, the higher output growth coefficient generates

greater declines in real interest rates as monetary policy tries to stabilize the decline in output. In addition, as

monetary policy stabilizes output to a greater extent, dividends do not decline as much so that the discount

channel is relatively larger and excess returns increase. While the relationship between output growth and

the asset pricing channels for the Post-Volcker framework is not strictly monotonic, as the output coefficient

rises from 1.2 to 2.4, the results are quantitatively consistent.

6.4. Model Robustness

6.4.1. Alternative Parameter Values

As a first pass, we verify that our choice of parameters in our calibrated model do not impact the theo-

retical predictions of the model. Namely, we demonstrate that the decline in excess returns in response to a
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tax cut is robust to perturbing all the parameters above and below their benchmark values. Specific results

along with a full discussion and intuition are available in Section 4 of the Appendix.

6.4.2. Results Based On Estimated Monetary Policy Rule

For themain results of our paper, we largely relied on estimates coming fromCoibion andGorodnichenko

(2011). Coibion and Gorodnichenko (2011) follow Orphanides (2004) and use Greenbook data and least

squares estimation for two time periods: (1) 1969-1978 and (2) 1983-2002. For the robustness of our theo-

retical results, we re-do their analysis for the time period 1979Q3 to 2007Q4. Each window between FOMC

meetings represents one time period. This provides alternative estimates for the monetary policy rule, which

is modeled as a function of the previous period’s federal funds rate, the Greenbook time t inflation rate, and

the Greenbook output growth at time t .

As shown in Panel A of Table 11, we find values of 0.8 for the inertia coefficient, 1.8 for the inflation co-

efficient, and 1.15 for the output growth for the Post-Volcker time period. These values are within confidence

intervals of our main results that were based on Coibion and Gorodnichenko (2011).

Since Greenbook data is only available post-1969 yielding a relatively short time series to estimate our

pre-Volcker policy rule, we supplement this data with forecasts of future inflation and output growth con-

structed using a large panel of macroeconomic data. Specifically, we regress the Greenbook forecasts used

in estimating the monetary policy rule from 1969 to 1978 on variables from the FRED-MD database selected

using an elastic net where the regularization parameters are chosen using cross validation. These estimates

are then used to form forecasts from 1959 to 1968.29 As shown in Panel A of Table 11, the estimated policy

rule has a relatively higher coefficient on output growth. If we use the Coibion and Gorodnichenko (2011)

estimates instead of our estimates in our model, the negative current excess return is amplified in response to

tax shocks. This result is intuitive as the weights on inflation and output are even lower than our estimates,

generating lower discount rate news and higher cash flow news in response to a tax cut.

We show in Figure 4 the responses to the setup with the estimated rule, as well as calibrations with

different values for the output growth coefficient. Specifically, we use one standard error deviations from

the point estimate of 2.2, which is 1.4 and 3. Panel B of Table 11 reports the main implications of our model

29Additional details regarding these forecasts are available from the authors upon request.
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using these estimated monetary policy rules. Again, the decline in excess returns in response to a tax cut is

robust to these alternative monetary policy rules.

6.4.3. Results in the FRB/US Model

While an exploration of the effects of monetary policy on real interest rates requires New Keynesian

features, neither the relatively small scale of our model nor the specific form of our Taylor Rule is necessary

to drive the changes to the discount rate and cash flowmacroeconomic news channels across monetary policy

regimes. In this section, we explore the robustness of our theoretical implications to an alternative modeling

framework closely related to the model presented in Fleischman and Roberts (2011), the FRB/US model.30

This large-scale model of the U.S. economy allows for nonlinear interactions among endogenous variables

and serves as one of several workhorse models that the Federal Reserve Board staff consults for forecasting

and the analysis of macroeconomic issues, including both monetary and fiscal policy.

Our approach is to take this model off the shelf and simulate the results of our fiscal policy experi-

ment. Specifically, we peturb nominal personal tax receipts (TFPN ) by 0.22% of taxable income (YPN �

GF TN �GSTN ) for ten years from 2020Q1 to 2029Q4.31 Results are similar to our findings based on the

DSGE model. Current excess equity returns increase following an exogenous increase in the tax rate with

both cash flow and discount rate news falling following the shock. As before, the discount rate news channels

dominate the cash flow news driving the increase in equity returns. Specifically, the current excess return

rises 0.28%, and the discount rate news declines by 0.98% and the cash flow news declines by 0.70%.32

In addition, when the output gap coefficient is decreased as in the case of our Pre-Volcker calibration, the

discount rate news channel decreases in absolute magnitude leading to a lower current excess equity return

response.

30For more information, see Brayton, Laubach, and Reifschneider (2014) and cites therein.
31We shock nominal personal tax receipts directly to prevent the endogenous persistence in the tax rate (TRFP ) from amplifying

the effects of a tax cut or stimulus.
32One potential concern is that cash flows far in the future are (unrealistically) driving our results. In this set of experiments

where we can more easily control for the duration of the fiscal policy experiment, we find that our main results remain.
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7. Habits and Recursive Preferences

The previous sections demonstrated that taking into account the effects of the monetary policy’s reaction

to tax shocks is crucial when modeling the effects on equity markets. However, the above analysis was

conducted with standard CRRA utility. While this utility may be sufficient for modeling dynamics related to

cash flows and real interest rates, it will be counterfactual with respect to the future excess returns channel

as it is unable to match the equity premium and its variation over time. To address these concerns, we adopt

external habits in a production economy (as in Chen (2017)) in addition to Epstein-Zin preferences with

stochastic volatility solved with a 3rd-order approximation.

7.1. External Habits

We build upon Chen (2017), by incorporating endogenous labor into a New Keynesian framework. En-

dogenous labor is a crucial component of the standard New Keynesian model and is an important channel

through which agents can smooth consumption (see Lettau and Uhlig (2000)). Importantly, it also allows

the agent to adjust production at time-t, in contrast to the setting where labor is held fixed and capital is

pre-determined at time t. The utility of the household in this scenario is now defined as

E0

1X
tD0

ˇt
.Ct �Xct /

1� � 1

1 � 
C
.1 �Ht /

1�� � 1

1 � �
(26)

whereXct is the habit,  is the curvature parameter, � pins down the quantity of labor, and for parsimony we

only model habits in consumption. This brings the model closer to Campbell and Cochrane (1999) and the

Xct is regarded as exogenous by the individual agents and is a function of aggregate consumption. Let

St D
Ct �Xct
Ct

(27)

denote the surplus consumption ratio and st D log St its natural logarithm. Following Campbell and

Cochrane (1999), we specify the surplus ratio such that it follows an autogressive process and is a function

of past consumption.

stC1 D .1 � �/Nst C �st C �t .�ctC1 � ��c/ (28)
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where 0 < � < 1 is a persistence parameter and �t controls the sensitivity of the surplus ratio to current

consumption shocks and is defined as

�t D
1

Ns

p
1 � 2.st � Ns/ � 1 (29)

The real stochastic discount factor can be written in terms of consumption and the surplus ratio:

MtC1;t D ˇ

�
StC1

St

CtC1

Ct

��

(30)

The intratemporal first order condition is also modified such that

.CtSt /
 .1 �Ht /

��
D Wt .1 � �Dt / (31)

As shown in Campbell and Cochrane (1999) and Chen (2017), habits help generate counter-cyclical risk

premia, which ensures that the future excess returns channel is fully active for this analysis.

7.2. Epstein-Zin Preferences

Bansal and Yaron (2004) also show that Epstein-Zin preferences can also generate time-variation in

risk premia with long-run risks and stochastic volatility. Under recursive preferences, households have the

following utility

vt D

(
.1 � ˇ/.c�t .1 � ht /

1��/1� 1
 C ˇ.Et Œv

1�
tC1 �/

1� 1
 

1�

) 1

1� 1
 

(32)

Unlike CRRA preferences, Epstein-Zin preferences allow for the disentanglement of  , the coefficient of

relative risk aversion, and  , the elasticity of intertemporal substitution. Risk aversion captures an agent’s

aversion to changes in consumption across states, while the elasticity of intertemporal substitution captures

aversion to changes in consumption over time. When 1
 

D  , the utility collapses to CRRA preferences,

with additively separable expected utility both in time and state. When  > 1
 
, the agent prefers early

resolution of uncertainty, so the agent dislikes shocks to long-run expected growth rates.

In addition, productivity growth is modeled following Ai, Croce, Diercks, and Li (2018) with stochastic
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volatility

log AtC1
At

� �atC1 D �C xt C e N�aC�a;t "a;tC1; (33)

xtC1 D �xxt C e N�xC�tC�a;t "x;tC1;

�a;tC1 D ���a;t C ����;tC1; (34)

where
�
"a;tC1; "x;tC1; "�;tC1

�
is a vector of standard normal shocks i.i.d. over time. The process �a;t is

the time-varying stochastic log-volatility for contemporaneous productivity shocks and the parameters are

based on their estimates.33

The real stochastic discount factor is defined as follows:

Mt;tC1 D ˇ
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The model is solved to a third-order approximation to allow for time-variation in risk premia.

7.3. Tax Shocks under Habits and EZ

We examine the effects of tax shocks on equity markets for the RBC, Pre-Volcker, and Post-Volcker

settings under external habits and EZ preferences. We demonstrated in the previous section under CRRA

that a wide range of parameters can generate the Post-Volcker result that tax cuts are associated with higher

discount rate news and higher cash flow news, but that the discount rate news channel is larger.

However, for this exercise, we want to ensure that we are not overstating the relative importance of each

channel with respect to the observed data. We therefore attempt to come as close as possible to simultane-

ously matching the following moments: (1) volatility of real risk-free rate, (2) volatility of excess return, (3)

volatility of dividend growth, (4) volatility of consumption growth, (5) mean equity premium, and (6) mean

real risk-free rate. There are numerous other moments of interest and we deem these to be the most crucial.

33The term e�t captures the variations in the relative volatility between long-run and short-run productivity shocks. For parsimony,
in the model we assume that the relative volatility is a negative log-linear function of the state variable xt :

�t D �ˇ� jxxt : (35)
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7.3.1. Epstein Zin

Table 12 shows the moments with the Pre-Volcker rule, the Post-Volcker rule, and the RBC setting with

Epstein-Zin preferences.34 A few things are worth noting. First, the volatility of the excess return is low

compared to the data across each regime. While stochastic volatility is capable of generating the necessary

time-variation in an endowment economy, matching this moment becomes more difficult in the production

economy in which agents have multiple channels to smooth consumption. Second, each of the regimes are

roughly able to match the volatility of the risk free rate while yielding low real risk free rates on average. This

is consistent with the relatively high intertemporal elasticity of substitution that is frequently incorporated

with recursive preferences. Third, each of the models generates equity premia and volatility of dividend

growth that is consistent with the data.

Moving to the decomposition, it is clear that under these preferences, the cash flow channel dominates.

Regardless of the regime, the Epstein-Zin preferences lead to a decline in discount rate news and a decline in

cash flow news, with the cash flow news being larger. These results largely confirm our previous results based

on CRRA, with the exception of the Post-Volcker regime. The main reason the cash flow channel dominates

is the high intertemporal elasticity of substitution, which is typically modeled as being greater than one in the

endowment economy framework to ensure that the asset price declines in response to increases in stochastic

volatility. The high intertemporal elasticity of substitution (IES=2) helps match the low risk-free rate mean

and volatility in the data while also increasing the elasticity of economic activity to any given change in

interest rates, by definition. We find that reducing this IES to lower values does reduce the importance of the

cash flow channel relative to the discount rate channel, but does not change the overall effect on the current

return for values greater than one.

It should be noted that Havránek (2015) examines 2,735 estimates reported in 169 published studies and

finds a mean estimate of the IES based on macro data close to 0, a mean estimate based on micro studies of

about 0.2, and a mean estimate based on asset holders of about 0.4. However, the estimates exhibit a wide

range and we take no stance on this issue and merely use an IES that helps match our desired moments under

34To match the moments, the differences in parameters: (1) Pre-Volcker,  D 50 (risk aversion),  D 2 (IES), ˇ D 0:9983

(subjective discount factor), � D 4 (capital adjustment costs), �x D 0:96 (persistence of LRR), �a D 0:0095 (short-run vol), and
�x D 0:15 � �a; (2) Post-Volcker,  D 120, ˇ D 0:9981, � D 3, �x D 0:97, and �a D 0:008; (3) RBC,  D 40, ˇ D 0:998,
� D 40, �x D 0:97, and �a D 0:01. All other parameters are identical to those in the previous section.
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Epstein-Zin preferences.

7.3.2. Habits

The far right column in Table 12 shows similar moments for the setting with external habits.35 With

regards to the moments, a few things are worth noting. First, external habits have no issues matching or

exceeding the excess return volatility due to the endogenous time-variation in counter-cyclical risk premia.

Second, the model does well in matching the dividend growth volatility and also matching the mean equity

risk premium. Third, the model has difficulty matching the risk-free rate due to the presence of permanent

shocks to productivity growth (permanent shocks also pose issues for Chen (2017) in a setting with fixed

labor).

Moving to the decomposition, the cash flow channel no longer dominates under every setting. The cash

flow channel continues to dominate under Pre-Volcker and RBC. Even with the discount rate variation being

overstated compared to the data in these two settings, as shown by the ratios, the cash flow channel continues

to dominate. However, the cash flow channel no longer dominates under the Post-Volcker setting. With the

greater emphasis on stabilizing output growth in the monetary policy rule, monetary policy influences real

interest rates to a greater extent while attenuating the reduction in cash flow news. And this holds even while

ensuring that the discount rate-cash flow volatility ratios are set to be relatively conservative and less than

in the data.

Habits tend to emphasize discount rate variation and typically have a low intertemporal elasticity of

substitution. This low intertemporal elasticity of substitution entails greater changes in discount rates relative

to any change in cash flows, by definition. When combined with a more aggressive monetary policy rule as

estimated for the Post-Volcker period, this generates a positive response in the current return in response to

a tax increase as the decline in discount rate news dominates.

Also note that future excess returns rise in response to a tax increase in each of the regimes. This is

intuitive and consistent with the notion of countercyclical risk premia. The tax increase leads to lower

consumption growth, which results in higher risk aversion and higher excess returns. With regards to the

35To match the moments, the differences in parameters: (1) Pre-Volcker,  D 6 (curvature), ˇ D 1:007 (subjective discount
factor), � D 0:5 (capital adjustment costs), �x D 0 (persistence of LRR), �a D 0:012 (short-run vol), �x D 0:0 � �a, �s D 0:3,
and Ns D 0:05; (2) Post-Volcker,  D 10, ˇ D 1:0005, � D 2, �a D 0:0135, �s D 0:8, and Ns D 0:2; (3) RBC,  D 9, ˇ D 1:007,
� D 1:5, and �a D 0:012, �s D 0:6, and Ns D 0:2. All other parameters are identical to those in the previous section.
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Post-Volcker setting, the increase in future excess returns mitigates some of the decline in discount rates.

This demonstrates the importance of modeling risk premia, as abstracting from this channel could overstate

the discount rate channel.

8. Conclusion

With the recent increase in attention on fiscal policy, we provide a critical theoretical and empirical

analysis that suggests a key driver of tax effects on equity markets is the Federal Reserve. With a more

aggressive stance of monetary policy to inflation and/or real activity since 1980, we find that tax cuts are

associated with lower excess equity returns, despite our findings of positive effects on cash flow news.

We conduct similar analysis for the Pre-1980 era and come to the opposite conclusion. With a less

aggressive monetary policy, the cash flow news is larger than the discount rate news, and tax cuts are asso-

ciated with higher equity returns. These empirical findings can be motivated by a standard theoretical New

Keynesian model that exhibits a shift in the aggressiveness of monetary policy.

Our empirical analysis is based on a wide range of measures for tax shocks, including those based on

Romer and Romer (2010), Mertens and Ravn (2012), municipal bond yield data, and also the tax yield data

from Sialm (2009). These measures allow us to provide inference at the daily, weekly, monthly, quarterly,

and annual frequencies. Analysis based on each of these series comes to the same conclusion: tax cuts are

associated with lower equity returns since 1980.

Some may suggest that the run-up in the stock market around the Tax Cuts and Jobs Act of 2017 contra-

dicts our analysis. Instead, we view these events as supplementing our analysis of the role of monetary policy

in how markets respond to news about fiscal policy. With a relatively more accommodative central bank

since the Crisis, we would expect to see the discount rate channel become less important, potentially leading

to a dominant cash flow channel. Furthermore, additional factors such as repatriation or deregulation may

be boosting the cash flow channel. Overall, our analysis suggests that if the central bank is less responsive to

economic activity, we should expect to see tax cuts have relatively more positive effects on equity markets.
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Figure 1: Post- vs Pre-Volcker: Cash Flow vs Discount Rate Channels

This figure shows the excess equity returns across the Pre- and Post-Volcker regimes in response
to a one standard deviation income tax rate increase (0.22%). The only difference across the two
calibrations is the definition of the monetary policy rule. In the Pre-Volcker, ˛� D 1:32, ˛�y D

0:94, ˛R D 0:91. In the Post-Volcker, ˛� D 1:58, ˛�y D 2:21, ˛R D 0:9. We isolate the effects
of each channel by showing what the excess return would be if only one channel was active at a
time. The left panel, the Post-Volcker, shows the excess return would be negative if the excess
return was only a function of cash flow news (dashed red line). Instead, the discount rate channel
dominates and the overall effect is positive. The right panel, the Pre-Volcker, shows the excess
return would be positive if the excess return was only a function of discount rate news (dashed blue
line). Instead, the cash flow channel dominates and the overall effect is negative. The discount rate
channel dominates for the Post-Volcker because of the greater response to output growth, which
generates greater changes in real interest rates and dampens the decline in cash flow news.
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Figure 2: Post- vs Pre-Volcker vs RBC Responses to Increase in Income Tax Rate

This figure displays economic variables across the Pre and Post Volcker regimes and the RBC
model, in response to a one standard deviation income tax rate increase (0.22%). The only differ-
ence across the two calibrations is the definition of the monetary policy rule. In the Pre-Volcker,
˛� D 1:32, ˛�y D 0:94, ˛R D 0:91. In the Post-Volcker, ˛� D 1:58, ˛�y D 2:21, ˛R D 0:9. The
RBC framework eliminates the monetary policy rule and removes nominal rigidities. This figure
shows the importance of incorporating a role for monetary policy and nominal rigidities. In contrast
to the Pre-Volcker (dashed red line) and RBC (solid black line) settings, the Post-Volcker (dashed
blue line) monetary policy of putting greater weight on output growth leads to a larger effect on real
interest rate news and a smaller decline in dividends, so that the discount rate channel dominates
and the current excess return for Post-Volcker is positive.
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Figure 3: Asymmetric Responses Due to Downward Nominal Wage Rigidities

This figure shows the responses in the Post-Volcker regime to a tax cut (dashed black line), a tax increase (dashed blue line),
and the difference (multiplied by 10 for ease of exposition) in responses to the tax cut and tax increase (solid red line). The left
panel, which exhibits downward nominal wage rigidities, shows that in response to an income tax cut, labor supply rises with the
increased incentive to work causing wages to decline. However, wages do not fall as much in the presence of downward nominal
wage rigidities so that labor demand doesn’t rise as much. With not as much labor demand, output along with dividends increase
less so that cash flow news is less positive and the overall effect is a larger negative effect on equity returns when compared to the
positive effects coming from tax increases. The right panel shows the case with no downward nominal wage rigidities, and the
difference (solid red line) is nearly zero across each response. This demonstrates the potential importance of including downward
nominal wage rigidities to generate the asymmetric responses.
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Figure 4: Post-Volcker Responses Based on Estimation and Robustness

This figure shows the economic responses for the Post-Volcker regime (based on estimated param-
eters and the main framework at different values for the output growth coefficient) in response to
a one standard deviation income tax rate increase (0.22%). The only difference across the two cal-
ibrations is the definition of the monetary policy rule. For the Post-Volcker based on the estimated
rule, ˛� D 1:8, ˛�y D 1:15, ˛R D 0:8. For the Post-Volcker based on the main results, ˛� D 1:58,
˛�y D 1:4 or ˛�y D 3, and ˛R D 0:9. We use the values of 1.4 and 3 because these are -/+ 1
standard error (0.8) based on the estimates in Coibion and Gorodnichenko (2011).
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Table 1: Tests for exogeneity of tax shocks

The table reports the results for tests of exogeneity of the tax shocks using ordered probit regres-
sions. The values reported are p-values of likelihood ratio tests of the hypothesis that 1 lag and 1
to 4 lags of the state variables have no predictive power for the timing of tax changes. The state
variables are the excess return, real interest rate, change in the 3-month T-bill rate, the difference
in yields on the 10-year T-Note and 3-month T-Bill, the log dividend price ratio, and the difference
between the 3-month T-Bill and its 12-month moving average. All tests are specified asH0 W ˇ D 0

against H1 W ˇ ¤ 0 where ˇ is the coefficient vector of lagged observables. Tax shocks are de-
scribed in Section 3.3.

All Shocks SVAR
Shocks

Surprise
Shocks

Surprise
SVAR
Shocks

Panel A: 1980Q3 - 2007Q4
Lag 1 0:2546 0:1680 0:1626 0:2627

Lags 1-4 0:0288 0:1248 0:2281 0:8997

Panel B: 1947Q1 - 1980Q2
Lag 1 0:1820 0:2677 0:0938 0:5010

Lags 1-4 0:5887 0:0695 0:3859 0:1429

Panel C: 1947Q1 - 2007Q4
Lag 1 0:1785 0:4004 0:0727 0:8010

Lags 1-4 0:2839 0:1830 0:2182 0:5764
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Table 2: The impact of exogenous tax shocks on equity returns

This table reports the impact of exogenous tax shocks on the current excess equity return, and the
discounted sums of future excess equity returns, current and future real interest rates, and current
and future dividends (cash flows). The six-variable VAR(1) used to construct excess equity return
and real interest rate forecasts is estimated over the sample indicated in the column headings. The
VAR state variables are defined in the text. Tax shocks are described in Section 3.3. Standard errors
are calculated by the bootstrap algorithm discussed in Section 3. �; ��; and ��� denote significance
at the 10 percent, 5 percent, and 1 percent levels, respectively.

All Shocks SVAR Shocks Surprise
Shocks

Surprise
SVAR Shocks

Panel A: 1980Q3 - 2007Q4
Current Excess Return 0:9391��� 0:4643��� 0:4884�� 0:4630���

Future Excess Return �0:4769� �0:3784��� �0:3913 �0:2189

Real Interest Rate News �0:1402� 0:0127 �0:0885 �0:1000�

Cash Flow News (Residual) 0:3221� 0:0986 0:0087 0:1440

Cash Flow News (Modeled) �0:0997 �0:0065 �0:6781��� �0:0647

Panel B: 1947Q1 - 1980Q2
Current Excess Return �0:8968��� 0:3302��� �0:8331��� �0:3273���

Future Excess Return 1:4348 �0:4454 1:2967 0:5752

Real Interest Rate News �0:0036 0:0257 �0:0472 �0:0489

Cash Flow News (Residual) 0:5343 �0:0895 0:4164 0:1989

Cash Flow News (Modeled) 0:4218 �0:0207 0:2634 0:0206

Panel C: Difference
Current Excess Return �1:8360��� �0:1340 �1:3210��� �0:7900���

Future Excess Return 1:9120 �0:0670 1:6880 0:7940

Real Interest Rate News 0:1370 0:0130 0:0410 0:0510

Cash Flow News (Residual) 0:2120 �0:1880 0:4080 0:0550

Cash Flow News (Modeled) 0:5220 �0:0140 0:9420 0:0850
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Table 3: Asymmetries in the impact of exogenous tax shocks on equity returns

This table reports the impact of positive and negative exogenous tax shocks on the current excess equity return, and the discounted
sums of future excess equity returns, current and future real interest rates, and current and future dividends (cash flows). The
six-variable VAR(1) used to construct excess equity return and real interest rate forecasts is estimated over the sample indicated
in the column headings. The VAR state variables are defined in the text. Tax shocks are described in Section 3.3. Responses for
negative tax shocks are multiplied by negative one to ease exposition. Standard errors are calculated by the bootstrap algorithm
discussed in Section 3. �; ��; and ��� denote significance at the 10 percent, 5 percent, and 1 percent levels, respectively.

All Shocks SVAR Shocks Surprise Shocks Surprise SVAR Shocks
Positive Negative Positive Negative Positive Negative Positive Negative

Panel A: 1980Q3 - 2007Q4
Current Excess Return 0:9017�� �0:9448��� 0:2285� �0:6526��� 1:2820��� �0:3125 0:1780 �0:7574���

Future Excess Return �0:1886 0:5209� �0:2433�� 0:4864��� �0:4716 0:3734 �0:1061 0:3355�

Real Interest Rate News �0:3189�� 0:1128 0:0437 0:0120 �0:5618�� �0:0164 �0:0523 0:1493��

Cash Flow News (Residual) 0:3941 �0:3110� 0:0288 �0:1543 0:2486 0:0445 0:0197 �0:2725��

Cash Flow News (Modeled) �0:1860 0:0865 �0:0029 0:0094 �0:7024 0:6727��� 0:0060 0:1378

Panel B: 1947Q1 - 1980Q2
Current Excess Return 0:6954 1:1900��� 0:1632� �0:4716��� �0:2560 0:9384��� �0:0384 0:5979���

Future Excess Return 0:0311 �1:6932 �0:1573 0:6894 0:9986 �1:3510 0:1839 �0:9416

Real Interest Rate News 0:1535 0:0326 0:0194 �0:0311 �0:1844 0:0221 �0:0491 0:0488

Cash Flow News (Residual) 0:8800 �0:4706 0:0253 0:1867 0:5582 �0:3905 0:0964 �0:2949

Cash Flow News (Modeled) 0:5624 �0:3959 0:0957 0:1194 0:7392 �0:1766 �0:1695 �0:1985

Panel C: Difference
Current Excess Return �0:2060 2:1350��� �0:0650 0:1810 �1:5380��� 1:2510��� �0:2160 1:3550���

Future Excess Return 0:2200 �2:2140 0:0860 0:2030 1:4700 �1:7240 0:2900 �1:2770�

Real Interest Rate News 0:4720 �0:0800 �0:0240 �0:0430 0:3770 0:0390 0:0030 �0:1010

Cash Flow News (Residual) 0:4860 �0:1600 �0:0030 0:3410 0:3100 �0:4350 0:0770 �0:0220

Cash Flow News (Modeled) 0:7480 �0:4820 0:0990 0:1100 1:4420 �0:8490 �0:1760 �0:3360
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Table 4: Personal income tax change and equity returns

This table reports the impact of personal income tax changes on the current excess equity return,
and the discounted sums of future excess equity returns, current and future real interest rates, and
current and future dividends (cash flows). The six-variable VAR(1) used to construct excess equity
return and real interest rate forecasts is estimated over the sample indicated in the column headings.
The VAR state variables are defined in the text. Our personal income tax shock series are described
in Section 4.2. The column All Shocks from Table 2 is included for reference. Standard errors are
calculated by the bootstrap algorithm discussed in Section 3. �; ��; and ��� denote significance at
the 10 percent, 5 percent, and 1 percent levels, respectively.

All Shocks Personal Tax
Shocks

Personal Tax
SVAR Shocks

� SVAR
Shocks

Panel A: 1980Q3 - 2007Q4
Current Excess Return 0:9391��� 0:4161 0:4947��� 0:2442���

Future Excess Return �0:4769� �0:9392 �0:2418 �0:2630��

Real Interest Rate News �0:1402� �0:0319 �0:1003� 0:0089

Cash Flow News (Residual) 0:3221� �0:5550 0:1525 �0:0099

Cash Flow News (Modeled) �0:0997 �2:0740��� �0:0673 �0:0165

Panel B: 1947Q1 - 1980Q2
Current Excess Return 0:9391��� 0:4161 0:4947��� 0:2442���

Future Excess Return �0:4769� �0:9392 �0:2418 �0:2630��

Real Interest Rate News �0:1402� �0:0319 �0:1003� 0:0089

Cash Flow News (Residual) 0:3221� �0:5550 0:1525 �0:0099

Cash Flow News (Modeled) �0:0997 �2:0740��� �0:0673 �0:0165

Panel C: Difference
Current Excess Return �1:8360��� �1:4230�� �0:8810��� �0:5850���

Future Excess Return 1:9120 2:3190 0:7560 0:6500

Real Interest Rate News 0:1370 �0:0730 0:0290 �0:0610

Cash Flow News (Residual) 0:2120 0:8230 �0:0960 0:0040

Cash Flow News (Modeled) 0:5220 1:7370 �0:1530 �0:1640
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Table 5: Taxes and valuation ratios

This table replicates the regression results of Sialm (2009) splitting the sample on monetary policy
regimes. The dependent variable is equity Q and is obtained from the Federal Reserve Board’s
Flow of Funds Accounts as the ratio between the market value of equities outstanding of nonfinan-
cial corporate business (FL103164003) and the net worth at market value of nonfarm nonfinancial
corporate business (FL102090005). Tax yield is defined as in Sialm (2009) as the sum of the div-
idend tax rate times the dividend yield, the short-term capital gains tax rate times the short-term
capital gains yield, and the long-term capital gains tax rate times the long-term capital gains yield.
Growth rate is the per capita real growth rate of aggregate output. Quality spread is the difference
in yields between Baa and Aaa bonds. Term spread is the difference between yields in Aaa bonds
and the one-year interest rate on commercial paper by Shiller. Data are annual. Standard errors are
Newey-West adjusted using a four-year lag. �; ��; and ��� denote significance at the 10 percent, 5
percent, and 1 percent levels, respectively.

Pre-Volcker Post-Volcker
(1) (2) (3) (4) (5) (6)

Tax yield �21:9137��� �24:8777��� �26:1699��� 94:8644��� 73:4594�� 83:8285���

(-6.93) (-9.08) (-7.33) (3.21) (2.76) (3.10)
Interest rate �2:2804 �2:3816�� �6:9016��� �0:0542 3:6974 �10:232

(-1.48) (-2.06) (-4.26) (-0.02) (1.50) (-1.67)
Inflation rate �1:0218�� �1:2312��� �0:9899�� �7:9740�� �5:5663��� �8:0374���

(-2.46) (-3.64) (-2.33) (-2.30) (-2.99) (-3.33)
Growth rate 0:7142� 0:5901�� 0:8446�� �0:1992 �2:4128 0:5071

(1.89) (2.42) (2.59) (-0.09) (-1.20) (0.21)
Quality spread �13:2198��� �58:6862���

(-4.01) (-3.98)
Term spread �9:9800�� �14:7938

(-2.45) (-1.51)
Time trend 0:0062�� 0:0037 0:0084��� 0:0738��� 0:0550�� 0:0422

(2.58) (1.66) (4.96) (3.00) (2.82) (1.48)
Constant 0:8332��� 1:1546��� 1:0888��� �5:7105�� �3:5845� �2:133

(8.36) (9.07) (7.45) (-2.60) (-1.91) (-0.73)

Time period 1919-1979 1919-1979 1919-1979 1980-2006 1980-2006 1980-2006
N 60 60 60 27 27 27
R2 0:4291 0:5474 0:5346 0:5702 0:7251 0:6150
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Table 6: Excess returns around changes in expected future tax rates

This table reports parameter estimates from the regression of excess returns on changes in expected future tax rates (� ) and other
controls. The dependent variable in each regression is the CRSP value-weighted index return in excess of the risk-free rate over
the window specified in the column header. �� is the change in the expected future tax rate equal to one minus the ratio of the
yield on municipal bond and the yield on a taxable corporate bond of similar maturity and credit risk. We detail the construction of
� in Section 5.2. NBER is a binary variable equal to one if the observation occurs during an NBER-dated recession and equal to
zero otherwise. Panel A reports parameter estimates for regressions using daily excess returns. For this panel, the sample period
is 2009Q1 to 2015Q4 (n D 1743). � is constructed using the Bloomberg BVAL Muni Benchmark with maturity reported in the
row � Maturity. Panel B reports parameter estimates for regressions using weekly excess returns for the period 1980Q2 to 2008Q2
(n D 1455). � is constructed using the Bond Buyer Go 20-Bond Municipal Bond Index, which has maturity of 20 years. Standard
errors are Newey-West adjusted with lag length eight. �; ��; and ��� denote significance at the 10 percent, 5 percent, and 1 percent
levels, respectively.

Panel A: Daily Event Windows

(0,1) Event Window (0,5) Event Window
(1) (2) (3) (4) (5) (6) (7) (8)

Intercept 0:0005�� 0:0005�� 0:0005�� 0:0005� 0:0026�� 0:0026�� 0:0026�� 0:0026��

�� 0:0208 0:1000��� 0:1702��� 0:2253��� 0:0486 0:0989��� 0:1652��� 0:2225���

� Maturity 2 yr 5 yr 10 yr 30 yr 2 yr 5 yr 10 yr 30 yr

Panel B: Weekly Event Windows with NBER Indicators

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

Intercept 0:0013�� 0:0049�� 0:0093�� 0:0132���

NBER �0:0007 �0:0002 0:001 0:0074

�� 0:2252�� 0:4689��� 0:6804��� 0:6239���

��� NBER �0:0743 0:0283 �0:1536 �0:0940

Event Window (0,1) (0,4) (0,8) (0,12)

60



Table 7: Equity returns and the Tax Cut and Jobs Act of 2017

This table reports parameter estimates from the regression of daily equity returns on changes in
expected future tax rates (� ) around the Tax Cut and Jobs Act of 2017. In Panel A, the dependent
variable is the CRSP value-weighted index return in excess of the risk-free rate over the window
specified in the column header. In Panel B, the dependent variable is the residual from the regres-
sion of CRSP value-weighted index return on the return of the FTSE Europe Index. In both panels,
�� is the change in the expected future tax rate equal to one minus the ratio of the yield on munic-
ipal bond and the yield on a taxable corporate bond of similar maturity and credit risk. We detail
the construction of � in Section 5.2. In brief, � is constructed using the Bloomberg BVAL Muni
Benchmark with maturity of five years. The sample periods are January 2009 to December 2015
(n D 1743), January 2009 to December 2017 (n D 2015), and November 2016 to December 2017
(n D 62). Standard errors are Newey-West adjusted with lag length eight. �; ��; and ��� denote
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.

Panel A: Excess Returns

(0,1) Event Window (0,5) Event Window
(1) (2) (3) (4) (5) (6)

Intercept 0:0005�� 0:0006��� 0:0009��� 0:0026�� 0:0028��� 0:0048���

�� 0:1000��� 0:0890��� 0:0005 0:0989��� 0:0812��� �0:0443

Sample 01/09-12/15 01/09-12/17 11/16-12/17 01/09-12/15 01/09-12/17 11/16-12/17

Panel B: Abnormal Returns

(0,1) Event Window (0,5) Event Window
(1) (2) (3) (4) (5) (6)

Intercept �0:0000 �0:0000 �0:0000 �0:0001 �0:0001 0:0002

�� 0:0179�� 0:0183�� �0:0089 0:0252� 0:0187 �0:0441

Sample 01/09-12/15 01/09-12/17 11/16-12/17 01/09-12/15 01/09-12/17 11/16-12/17
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Table 8: Long-short portfolio returns around changes in expected future tax rates

This table reports parameter estimates from the regression of portfolio returns on changes in expected future tax rates (� ). �� is the
change in the expected future tax rate equal to one minus the ratio of the yield on municipal bond and the yield on a treasury bond
of equal maturity. � is constructed using the Bloomberg BVAL Muni Benchmark with maturity reported in the row � Maturity.
The sample period is 2009Q1 to 2015Q4 (n D 1743). The dependent variable in Panel A is the value-weighted return of the long
portfolio in excess of the value-weighted return of the short portfolio. HiPR,MidPR, and LoPR denote the high, medium, and
low tercile of Payout Ratio, respectively. HiIO , MidIO , and LoIO denote the high, medium, and low tercile of Institutional
Ownership, respectively. The dependent variable in Panel B is the abnormal portion of the value-weighted return of the long
portfolio with respect to the Fama-French three factor model in excess of the abnormal return for the short portfolio. Standard
errors are Newey-West adjusted with lag length eight. �; ��; and ��� denote significance at the 10 percent, 5 percent, and 1 percent
levels, respectively.

(0,1) Event Window (0,5) Event Window
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Raw Returns
RLoPR �RHiPR �0:0046 0:0143�� 0:0268��� 0:0498��� 0:0001 0:0139 0:0240 0:0496���

RLoPR�HiIO �RLoPR�LoIO 0:0018 �0:0006 �0:0141 0:0020 0:0252 0:0298 0:0138 0:0186

RMidPR�HiIO �RMidPR�LoIO 0:0014 0:0257��� 0:0283��� 0:0397��� 0:0076 0:0163 0:0286 0:0337�

RHiPR�HiIO �RHiPR�LoIO �0:0012 0:0171� 0:0445��� 0:0538��� �0:0108 0:0210 0:0407�� 0:0872���

Panel B: Abnormal Returns
eLoPR � eHiPR �0:0079 0:0019 0:0015 0:0129� �0:0122 �0:0003 0:0017 0:0211�

eLoPR�HiIO � eLoPR�LoIO �0:0014 �0:0058 �0:0147 �0:0041 0:0201 0:0228 0:0124 0:0161

eMidPR�HiIO � eMidPR�LoIO �0:0041 0:0015 �0:0058 �0:0054 �0:0125 �0:0099 �0:0039 �0:0067

eHiPR�HiIO � eHiPR�LoIO 0:0055 0:0153�� 0:0258��� 0:0295�� �0:0031 0:0215 0:0308� 0:0612���

� Maturity 2 yr 5 yr 10 yr 30 yr 2 yr 5 yr 10 yr 30 yr

62



Table 9: The impact of exogenous fiscal policy shocks on simulated returns

This table reports the impact of positive and negative exogenous tax shocks on the current excess
equity return, and the discounted sums of future excess equity returns, current and future real inter-
est rates, and current and future cash flows. Data are the solutions to the DSGE model described in
Section 3 of the Appendix. Data from the Pre-Volcker and Post-Volcker calibrations are reported
in Panel A and B, respectively.

Positive Negative Difference

Panel A: Post-Volcker
Current Excess Return 0:0515 �0:0528 0:0013

Future Excess Return �0:0030 0:0034 0:0005

Real Interest Rate News �0:2588 0:2574 �0:0014

Cash Flow News �0:2103 0:2080 �0:0023

Panel B: Pre-Volcker
Current Excess Return �0:0502 0:0494 �0:0008

Future Excess Return �0:0513 0:0523 0:0011

Real Interest Rate News �0:2272 0:2258 �0:0014

Cash Flow News �0:3287 0:3276 �0:0011

Panel C: Real Business Cycle (RBC) Model
Current Excess Return �0:0555 0:0550 �0:0005

Future Excess Return �0:0118 0:0119 0:0000

Real Interest Rate News �0:1882 0:1880 �0:0002

Cash Flow News �0:2556 0:2549 �0:0007
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Table 10: The impact of monetary policy rule parameters

This table reports the impact of a positive exogenous tax shock on the current excess equity return, and the discounted sums of
future excess equity returns, current and future real interest rates, and current and future cash flows. Data are the solutions to the
DSGE model described in Section 3 of the Appendix. In the first column of each panel, the results from our preferred calibration
is presented for reference.

Panel A: Primary Monetary Policy Rule Parameters

Inertia Coefficient Inflation Coefficient Output Growth
Coefficient

(˛� D 0:80) (˛� D 1:8) (˛�y D 1:15)
Baseline 0.00 0.9 1.5 2.5 1.05 2

Current Excess Return 0:0515 0:0419 0:0534 0:0600 0:0565 0:0286 0:0434

Future Excess Return �0:0030 �0:0081 0:0002 0:0135 �0:0053 0:0646 0:0030

Real Interest Rate News �0:2588 �0:2489 �0:2624 �0:3009 �0:2475 �0:2815 �0:2704

Cash Flow News �0:2103 �0:2151 �0:2088 �0:2274 �0:1963 �0:1883 �0:2239

Panel B: Other Parameterizations
Output Growth Coefficient

(when ˛R D 0:91, ˛� D 1:32) (Pre-Volcker)
Baseline 0.94 1.50 2.00

Current Excess Return 0:0515 �0:0502 0:0381 0:0556

Future Excess Return �0:0030 �0:0513 0:0092 0:0034

Real Interest Rate News �0:2588 �0:2272 �0:2784 �0:2712

Cash Flow News �0:2103 �0:3287 �0:2312 �0:2121
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Table 11: Monetary policy rule estimates

This table reports the estimates and standard errors for the monetary policy rule. We follow Coibion
and Gorodnichenko (2011) and regress the federal funds rate on two lags of the federal funds rate,
forecasted output growth, and forecasted inflation. The Post-Volcker period is defined as 1979Q3
to 2007Q4, while the Pre-Volcker period spans 1959Q1 to 1978Q4. Since Greenbook data is only
available post-1969, we supplement the Pre-Volcker data with forecasts of future inflation and out-
put growth constructed using a large panel of macroeconomic data. Details on this supplementary
data are in the text.

Panel A: Estimates of the monetary policy rule

Post-Volcker Pre-Volcker
C&G Estimate Std Err C&G Estimate Std Err

Rt�1 0:90 0:80 0:03 0:95 0:91 0:02

�t 1:58 1:80 0:34 0:79 1:32 0:76

�yt 2:21 1:15 0:46 0:04 0:94 0:88

Panel B: Return response to fiscal policy shocks

Post-Volcker Pre-Volcker
C&G Estimated Estimated

Current Excess Return 0:0515 0:0765 �0:0502

Future Excess Return �0:0030 �0:0079 �0:0513

Real Interest Rate News �0:2588 �0:2299 �0:2272

Cash Flow News �0:2103 �0:1613 �0:3287
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Table 12: Models with alternative preferences

This table reports the moments and decomposition with respect to a positive exogenous tax shock
for the setting with Epstein-Zin preferences and external habits. Data are the solutions to the DSGE
model described in Section 3 of the Appendix, but with the alternative preferences. Data from
the Pre-Volcker and Post-Volcker calibrations are reported in Panel A and B, respectively, unless
otherwise noted in the main text.

Data Epstein-
Zin Habits

Panel A: Post-Volcker
�.�c/ 0:73 1:13 0:71

E.rf / 1:83 1:27 3:32

�.rf / 0:75 0:73 0:53

E.re � rf / 6:66 6:22 6:83

�.re � rf / 16:58 10:63 16:69

�.�d/ 16:58 16:94 19:59

�.rf /=�.�d/ 0:05 0:04 0:03

�.re � rf /=�.�d/ 1:00 0:63 0:85

Current Excess Return �0:29 0:01

Future Excess Return �0:03 0:16

Real Interest Rate News �0:10 �0:24

Cash Flow News �0:41 �0:07

Panel B: Pre-Volcker
�.�c/ 1:19 1:27 0:41

E.rf / 0:55 0:57 0:66

�.rf / 0:64 0:61 2:74

E.re � rf / 5:56 6:19 5:14

�.re � rf / 15:91 10:62 22:48

�.�d/ 14:78 13:01 13:53

�.rf /=�.�d/ 0:04 0:05 0:20

�.re � rf /=�.�d/ 1:08 0:82 1:66

Current Excess Return �0:18 �0:04

Future Excess Return 0:02 0:01

Real Interest Rate News �0:11 �0:04

Cash Flow News �0:27 �0:07
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Table 12: Models with alternative preferences (cont.)

Data Epstein-
Zin Habits

Panel C: Real Business Cycle (RBC) Model
�.�c/ 1:00 2:17 0:24

E.rf / 1:14 0:86 2:09

�.rf / 0:76 0:68 2:14

E.re � rf / 6:04 6:07 6:02

�.re � rf / 16:19 13:19 22:53

�.�d/ 15:64 14:74 17:37

�.rf /=�.�d/ 0:05 0:05 0:12

�.re � rf /=�.�d/ 1:04 0:89 1:30

Current Excess Return �0:25 �0:02

Future Excess Return 0:04 0:12

Real Interest Rate News �0:08 �0:14

Cash Flow News �0:29 �0:04
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Appendix for Taxes and the Fed

1. Expected Future Tax Rates with Additional Controls

Denote the future expected tax rate at time t as

�t D 1 �
Ym;t

Yc;t
(A.1)

where Ym;t is the yield at time t on a municipal bond, Yc;t is the yield at time t on a taxable bond with similar
maturity and risk. We can estimate the average expected future tax rate, � with the following equation

Ym;t D .1 � �/ � Yc;t C "t : (A.2)

Generalizing to a case where Yc;t does not have the same exposure to risk as Ym;t , we have

Ym;t D .1 � �/ � Yc;t C �Ft C "t : (A.3)

where Ft is a vector of relevant risk factors at time t and � is the average exposure of municipal bond yields
to those risks. We follow Wu and Yoo (2017) and estimate the following Kalman filter

Ym;t D Rtˇt C "t (A.4)

ˇt D ˇt�1 C vt (A.5)

where ˇt D Œ.1 � �t /; �t �
0, Ft D ŒYc;t ; F

0
t �, "t � N.0; �2/, and vt � N.0;Q/. This provides us with a

time series of �t adjusted for differing exposure to risk between Ym;t and Yc;t . To differentiate from the raw
� series used in the main text, we denote this filtered series �KF .

In our implementation, we estimate a daily series of �KF using Bloomberg BVALMuni Benchmarks for
yields on municipal bonds, Ym;t . This yield curve is constructed with yields from high quality US municipal
bonds with an average rating of Aaa fromMoody’s and S&P and is available daily from 2009Q1 to 2015Q4.
We use the seasoned Aaa yield from FRED corrected for the difference in maturity. Specifically, these bonds
have a maturity greater than 20 years. Due to the liquidity concerns with the 20-year treasury, we use the Aaa
corporate yield minus the 30-year treasury plus the appropriate maturity treasury yield as the taxable bond
yield, Yc;t . For our vector of risk factors, we use proxies for both credit and liquidity risk in bond markets
in general and municipal bond markets specifically. Due to data availability across the yield curve for some
of these measures, we consider maturities of 2, 5, and 10 years for our analysis.

Our credit risk measures are the Baa-Aaa credit spread and the average implied probability of default
for municipal bond insurers from CDS spreads. This probability of default measure, PDt is calculated from

1



5-year CDS spreads and recovery rates from Markit and is equal to

PDt D
1

n

nX
iD1

PDi;t (A.6)

PDi;t D 1 � exp.��i;t / (A.7)

�i;t D
CDSi;t

1 �Recoveryi;t
(A.8)

PDi;t is the implied probability of default and �i;t is the default intensity for municipal bond insurer i at
time t . Our sample of eight municipal bond insurers is taken from Chung, Kao, Wu, and Yeh (2015).1 Our
liquidity risk measures are the on-/off-the-run treasury spread, the Pástor and Stambaugh (2003) measure,
and the Amihud (2002) measure.

We construct the Pástor and Stambaugh (2003) measure of liquidity by first estimating the following
regression for each municipal bond i in day t

reidt D �0 C �1ridt C �itsign.r
e
idt /Volidt C uidt (A.9)

where ridt is the five-minute return of bond i on day t over the time period d , reidt is the return in excess
of the bond market return, sign.re

idt
/ is the signed indicator which equals 1 if re

idt
is positive and -1 if re

idt

is negative, and Volidt is the par volume of bond i traded over the time period d . We calculate the bond
market returns over five-minute intervals by calculating the value-weighted return in the corporate bond
markets.2 Five-minute municipal bond returns are from MSRB and five-minute corporate bond returns
are from TRACE. We use bonds with at least 10 five-minute return observations in a given day t for the
estimation. We define a market-wide aggregate �t as the equal-weighted average of �it . We then obtain
innovations by estimating the following equation

��t D ˛0 C ˛1��t�1 C ˛2.
Mt�1

M1
/�t�1 C et (A.10)

where ��t D .Mt

M1
/.�t � �t�1/ andMt is the total dollar value of all bonds at the end of day t � 1 of all

bonds traded in the corporate bond market on day t .3

The Amihud (2002) measure utilizes the same five-minute return data. For a municipal bond i on day t ,

1Specifically, we consider Assured Guaranty Ltd., Ambac Financial Group, Inc., Berkshire Hathaway Assurance Corp., CIFG
Assurance North America Inc., Financial Guaranty Insurance Company, Municipal Bond Insurance Association, Radian Group
Incorporated and XL Capital Assurance.

2Mergent FISD lacks data on municipal bond amounts outstanding.
3We assume that scaled volume, Mt

M1
, is similar between the corporate bond market and the municipal bond market sinceMergent

FISD lacks data on municipal bond amounts outstanding.

2



we define

ILLIQit D
1

Dit

DitX
dD1

jridt j

Volidt
(A.11)

We define a market-wide aggregate ILLIQt as the equal-weighted average of ILLIQit . We then obtain
innovations by estimating the following equation

�ILLIQt D �0 C �1�ILLIQt�1 C �2.
Mt�1

M1
/ILLIQt�1 C "t C �1"t�1 C �2"t�2 (A.12)

where �ILLIQt D .Mt

M1
/.ILLIQt � ILLIQt�1/.

Panel A of Table A.1 presents estimates from regressing daily excess equity returns on changes in �KF .
Compared to Panel A of Table 6, we see that estimates for the impact of expected changes in five- and
ten-year future tax rates on daily returns are roughly 70 percent of the estimates without additional controls
credit and liquidity risk in the municipal bond market. Both of these estimates, however, remain significant
at the one percent level. When a five-day event window is considered, the response falls indicating some
reversion of the slightly longer term with the response of at the ten-year maturity remaining significant at
the ten-percent level.

To examine a longer sample period, we turn to weekly results. For these regressions, we use the Bond
Buyer Go 20-Bond Municipal Bond Index for yields on municipal bonds. This index consists of 20 general
obligation bonds that mature in 20 years. The average rating of the 20 bonds is roughly equivalent toMoody’s
Investors Service’s Aa2 rating and Standard & Poor’s Corporations’s AA rating. We match the credit risk of
this series using the synthetic Aa corporate bond yield. The construction of this series is described in Section
4.2. Due to data availability, we constrain our credit and liquidity factors to the Baa-Aaa credit spread and the
10-year on-/off-the-run treasury spread. We are left with a sample from December 1987 through May 2008.
Panel B of Table A.1 presents estimates from regressing weekly excess equity returns on changes in �KF .
Compared to Panel B of Table 6, estimates over the weekly and monthly time horizon remain significant
at the ten and five percent levels, respectively, with estimates falling to roughly 90 percent of the estimates
when additional controls are not included.

Finally, we consider the impact of changes in �KF on daily equity returns around the Tax Cut and Jobs
Act of 2017. Overall, Table A.2 reinforces the findings of Table 7. Both, daily excess and abnormal equity
returns increase with increases in five-year expected marginal tax rates whether the sample ends in 2015
or includes the run-up to and passage of the Tax Cut and Jobs Act of 2017. When we isolate the period
following the election of 2016 through year end 2017, we find that U.S. equity returns are not significantly
impacted by changes in future expected marginal tax rates.
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2. Time Varying Parameter VAR

While we provide both theoretical and statistical evidence supporting a focus on broad monetary policy
regimes, our choice of sample periods may seem somewhat ad hoc. In this section, we estimate a Bayesian
time varying parameter VAR (TVP-VAR) in the spirit of Primiceri (2005). This model allows both the
VAR loadings in Equation 6 and the loadings on fiscal policy in Equation 11. Specifically, we estimate the
following VAR model:

Zt D ct C A1;tZt�1 C �tFISCALt C ut ; t D 1; :::; T (A.13)

where Zt is a n� 1 vector of endogenous variables; ct is a n� 1 vector of time-varying intercepts; A1;t is a
n � n matrix of time-varying coefficients with lag length 1; phit is a n � 1 vector of time-varying loadings
on fiscal policy shocks, and ut is a n � 1 vector of residuals. The time-varying VAR can then be rewritten
as:

Zt D X 0
t

QAt C†t�t

X 0
t D I ˝ Œ1; Z0

t�1; FISCALt �;
(A.14)

where QAt is a stacked vector containing all coefficients of the right hand side of equation 21. Var.�t / D In

and the operator ˝ denotes the Kronecker product.
The dynamics of the time-varying parameters (At ) are following a driftless random walk:

At D At�1 C �t ; (A.15)

The vector of innovations Œ�t �; �t �� is assumed to be jointly normally distributed with variance-covariance
matrix:

Var.�t �; �t �/ D

"
In 0

0 Q

#
; (A.16)

where In is an n dimensional identity matrix andQ is a positive definite matrix.
For evaluating posteriors, prior distributions need to be specified. For the calibration of these priors,

we use a training sample that is 25 periods long starting in 1947:Q1and run an OLS estimation on a fixed-
coefficient VAR model. The OLS point estimates (1BOLS ) and four times their variance specify the mean
and the variance ofB0. The prior covariance matrix is specified to be 4 �In. The priors for the initial states of
the time-varying VAR-parameters B0 follow a normal distribution. The hyperparameterQ is the covariance
matrix of the innovations (see equations 4.5, 4.6 and 4.7). MatrixQ is distributed as an independent inverse-
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Wishart. In summary:

B0 � N.1BOLS ; 4 � V.1BOLS //;
Q � IW.k2Q � � � V.1BOLS /; �/;
† � IW.I.M/;M C 1/

(A.17)

where � has the size of the training sample, the size of the training sample defines the degrees of freedom for
Q. Finally, the parameter kQ D 0:1 defines prior beliefs about the degree of time variation in the parameters,
covariances and volatilities.4

Estimation for this reduced formVAR is carried out usingBayesianmethods for the sample from 1953:Q1
to 2007:Q4. For approximating the posterior distribution, 50,000 iterations of the Gibbs sampler are used and
we drop the first 20,000 iterations for convergence. For breaking the autocorrelation of the draws, only every
10th iteration is kept. Our final estimates are therefore based on 3,000 iterations. The sample autocorrelation
functions of the draws die out rather quickly. Furthermore, the convergence diagnostics reveal satisfactory
results.5

Panel A of Figure A.1 plots the posterior median of the equity return response to the All Shocks series of
fiscal policy shocks through time. While time-series variation in the response is evident, the broad pattern
that fiscal policy’s effect on excess equity returns depending on monetary policy regime remains. During
the Pre-Volcker regime, stocks respond negatively to exogenous increases in the tax rate with the posterior
median response falling below zero in each period. With the onset of the Post-Volcker regime, the response
becomes positive. Moreover, these responses don’t appear to vary substantially duringNBER recessionswith
the exception of the run-up to early 1990s recession. Panel B plots the posterior median of the combined
response of discount rates (both real interest rates and the future equity returns) to fiscal policy shocks.
Again, responses are volatile around the 1987 crash and the early 1990s recession, but overall results are
consistent with our previous findings.

Table A.3 presents the posterior medians for all equity response channels by monetary policy regime for
each of our exogenous tax shock series. For many of the estimates, the 68 percent coverage intervals are quite
wide and do not allow us to reject the null of zero response. However for both the All Shocks and Surprise
Shocks series, the coverage interval for overall equity response in the Post-Volcker period is positive with the
range covering the fixed-loading responses reported in Table 2. Results are similar for the difference in the
overall response across the two monetary policy regimes as well. The overall equity response to increases
with the onset of the Post-Volcker regime, and the size of the estimated difference in the TVP-VAR is in line
with those reported in the main results of the paper.

4As a sensitivity check, we also experimented with other value combinations of these coefficients. The responses obtained are
robust to those presented.

5A detailed overview can be obtained upon request.
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3. Model

3.1. Households

The economy is populated by a continuum of identical infinitely lived households. Each household has
preferences defined for consumption, ct , and labor hours, ht . Preferences are based on the standard CRRA
utility function

E0

1X
tD0

ˇt
.c�t .1 � ht /

1��/1�� � 1

1 � �
(A.18)

where Et denotes the expectations operator conditional on information available at time t , ˇ 2 .0; 1/ is
the subjective discount factor, ct is the consumption, and ht is labor. The consumption good is assumed to
be a composite good produced with a continuum of differentiated goods, cit , i 2 Œ0; 1�, via the aggregator
function

ct D

�Z 1

0

c
1�1=�
it di

�1=.1�1=�/

(A.19)

where the parameter � > 1 denotes the intratemporal elasticity of substitution across different varieties of
consumption goods. For any given level of consumption of the composite good, purchases of each variety i in
period t must solve the dual problem of minimizing total expenditure,

R 1
0 Pitcitdi subject to the aggregation

constraint above, where Pit denotes the nominal price of a good of variety i at time t . Upon solving this
problem, the optimal level of cit is given by cit D

�
Pit
Pt

���
ct and Pt is a nominal price index given

by Pt �

hR 1
0 P

1��
it di

i1=.1��/
. This price index has the property that the minimum cost of a bundle of

intermediate goods yielding ct units of the composite good is given by Ptct .
Households are assumed to have access to a complete set of nominal contingent claims. The household’s

budget constraint is given by

Etdt;s
xtC1

Pt
C ct C it C �t D

xt

Pt
C .1 � �Dt / � .wtht C utkt /C ıqt�

D
t kt C �t (A.20)

where dt;s is the stochastic discount factor, defined such that Etdt;sxs is the nominal value in period t of a
random nominal payment xs in period s � t . The variable it denotes investment, �t is the lump sum tax, �Dt
is the distortionary income tax rate,wt is the real wage, ut is the rental rate of capital, kt denotes capital, and
qt denotes the market price of one unit of installed capital. The term ı�Dt qtkt denotes deprecation allowance
for tax purposes and �t denotes profits received from ownership of firms net of income taxes.

The evolution of capital is given by

ktC1 D .1 � ı/kt C it‰t

�
it

it�1

�
(A.21)
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where the function ‰ represents investment adjustment costs that take the form ‰.x/ D 1 �
 
2
.x � 1/2

and  � 0. Without adjustment costs on investment, the price of capital would never change because the
supply would be perfectly elastic and always equal to one. We show in the robustness section that our results
do not depend on this parameter and for parsimony, set  D 0. Households are assumed to be subject to a
borrowing limit that prevents them from engaging in Ponzi schemes.

3.1.1. Wages and Labor
Households are assumed to have differentiated job skills that provide them monopolistically competitive

power over the labor supply. They choose their wage and labor supply taking the firms’ demand for their labor
type. Following Kim and Ruge-Murcia (2009), labor market frictions create adjustment costs in nominal
wages and take the form of the linex function

ˆnt D ˆ.W n
t =W

n
t�1/ D �

�
exp.��.W n

t =W
n
t�1 � 1//C �.W n

t =W
n
t�1/ � 1

�2

�
(A.22)

whereW n
t is the nominal wage and � and are cost parameters. This function allows for the costs associated

with wage decreases to rise exponentially, while costs associated with wage increases to rise linearly. This
creates an asymmetry that is consistent with the notion of downward nominal wage rigidities.

When households choose W n
t , they equate the marginal costs and benefits of increasing W n

t , as shown
below

!tˆ
0
D �

1 � �

�

ct

leist

1

wt .1 � �dt /
� .� � 1/.1 �ˆ/CEt

�
mt;tC1

htC1

ht
�wtC1!tC1ˆ

0
tC1

�
(A.23)

where !t D W n
t =W

n
t�1. As noted by Kim and Ruge-Murcia (2009), the costs decrease in hours worked as

firms substitute away from more expensive labor input and the wage adjustment cost. The benefits are the
increase in labor income per hour worked, the increase in leisure time as firms reduce their demand for labor
of type-n, and the reduction of future expected wage adjustment costs.

3.2. The Government
The government issues one-period nominal risk-free bonds, Bt , collects tax revenues Pt�t , and spends

an exogenous amount each period, gt . In real terms, the government’s budget constraint is

bt D
Rt�1

�t
bt�1 C gt � �t (A.24)

where lower case letters denote real values, �t � Pt=Pt�1 denotes gross consumer price inflation, Rt
denotes the gross one-period risk free nominal interest rate in period t.

Total tax revenues are �t D �Dt yt C �Lt . The fiscal rule is defined so that tax revenues must rise with
debt

�t D ��
C 1.Rt�1bt�1 �R�b�/ (A.25)
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where 1 denotes how fast taxes are paid back, �� and B� denote the deterministic steady state values of
�t and Bt respectively. To isolate the effects of the tax rate, we allow lump sum taxes to adjust in order to
balance the budget. Note that if we did not setup taxes in this way, any distortionary tax rate change would
be followed by an opposite reaction in the following periods, coming from the above rule as debt changes.6

To analyze the effect of tax shocks, a normal, mean zero shock is appended to the distortionary tax rate
such that

�Dt D �D;� C utaxt : (A.26)

utaxt D ��utaxt�1 C �taxt (A.27)

The standard deviation is set to match the standard deviation of the tax shocks coming from Romer and
Romer (2010) and the persistence is set to a high value to be consistent with the empirical analysis. We show
in the robustness section that our main results do not depend on these parameters.

The monetary authority sets the short-term nominal interest rate according to a simple feedback rule.

ln.Rt=R�/ D ˛r ln.Rt�1=R�/C .1 � ˛r/
�
˛� ln.�t=��/C ˛y ln.�yt=�y�/

�
(A.28)

where �y� denotes the deterministic steady state of output growth.7

3.3. Firms

Each variety i 2 Œ0; 1� is produced by a single firm in a monopolistically competitive environment. The
production technology is given by ztk�ith

1��
it where zt denotes an exogenous, aggregate productivity shock.

Aggregate demand for good i is denoted by ait D cit C iit Cgit D .Pit=Pt /
��at given the aggregation

constraint. It is assumed that the firmmust satisfy demand at the posted price so that firmsmaximize expected
profits subject to the following constraint

ztk
�
ith

1��
it �

�
Pit

Pt

���

at (A.29)

Firms are assumed to face a quadratic cost of adjusting nominal prices as in Rotemberg (1982), with the cost

6Isolating the effects of tax rate changes in this way is also consistent with Sims and Wolff (2016).
7We focus on output growth rather than the output gap for multiple reasons: (1) Output growth is observable whereas the output

gap is a function of two unobserved variables, the natural rate of unemployment and the potential level of output; (2) Real-time
output gaps tend to significantly differ from ex-post output gaps (Belke and Klose, 2011); (3) Smets andWouters (2007), Orphanides
(2004), and Campbell, Pflueger, and Viceira (2017) find no significance on the output gap for Post-Volcker. In contrast, Smets and
Wouters (2007) do find significance on output growth for Post-Volcker. In addition, our own estimates based onGreenbookData find
significance for output growth but not the output gap for the Post-Volcker time period. Furthermore, Coibion and Gorodnichenko
(2011) find significant changes to the output growth variable across the Pre and Post-Volcker regimeswhereas they find no significant
difference in the output gap level. Moreover, including an output gap level does not change our analysis so we exclude it for
parsimony.
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being measured in terms of the final good and given by

�

2

�
�t

�ss
� 1

�2
Yt

where � captures the degree of nominal rigidity. The problem for firm j is then to maximize the discounted
value of nominal profits

max
Pt .j /

1
tD0

Et

1X
sD0

Qt;tCs„tCs

where nominal profits are defined as

„t D Pt .j /Yt .j / �mctYt .j /Pt �
�

2

�
�t

�ss
� 1

�2
YtPt

Firms can change their price in each period subject to the adjustment costs. Therefore, all firms face the fame
problem andwill choose the same price and same quantity. This yields a symmetric equilibrium,Pt .j / D Pt

and Yt .j / D Yt for any j, and the first-order condition is

.1��/C�mct��
�t

�ss

�
�t

�ss
� 1

�
C�ˇEt

"�
ctC1

ct

��.1� 1
 
/�1 �

1 � htC1

1 � ht

�.1��/.1� 1
 
/ ytC1

yt

�tC1

�ss

�
�tC1

�ss
� 1

�#
D 0

This is the non-linear Phillips curve that relates current inflation to future expected inflation and to the level
of output.

Rounding out the model, the resource constraint for the entire economy is

yt D ct C it C gt C �tyt C wthtˆt (A.30)

where � captures the price adjustment costs and ˆt captures wage adjustment costs.

3.4. Return

We follow standard theory and define the return in our theoretical model as follows

RDIVtC1 D
PtC1 CDtC1

Pt
(A.31)

where Pt D Et
�
MtC1R

DIV
tC1

�
and Dt D Yt � wtLt � It .8 Typically, dividends are defined as a levered

claim to consumption in the finance literature. This is because consumption based asset pricing models are
frequently modeled as endowment economies where consumption and dividends are exogenous. In contrast,
our setup is a richer and more fully specified framework that defines dividends as a function of endogenous

8Alternatively, we can define dividends asDt D Ct CGt C .1 �ˆt /WtHt .
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Parameter Value Description
1
�

0.2 Intertemporal Elasticity of Substitution
� 0.3 Cost share of capital
ˇ 0.999 Quarterly subjective discount rate (Real risk-free rate 4%)
� 7 Price Elasticity of Demand

(Midpoint of Schmitt-Grohe Uribe (2007) = 5 and Coibion and Gorodnichenko (2011) = 10)
ı 0.025 Quarterly Depreciation Rate
� 35 Price Adjustment Costs, (Kim and Ruge-Murcia, 2007)
� 0.25 Set to match Labor = 0.25 (See Robustness Section)
‰ 0 Investment Adjustment Cost Parameter
�G 0.87 Serial correlation of government spending
��G 0.016 Standard deviation of innovation to government purchases
�z 0.8556 Serial correlation of productivity shock
��z 0.0064 Standard deviation of innovation to productivity shock
�� 0.9999 Serial correlation of tax shock (See Robustness Section)
��� 0.0022 Standard deviation of innovation to tax rate Romer and Romer (2007)
� 1000 Wage adjustment costs parameter (Kim and Ruge-Murcia, 2007)
 3800 Asymmetric wage adjustment costs parameter (Kim and Ruge-Murcia, 2007)

production and investment decisions.
For the sake of our theoretical income tax experiments, we modify the cash flow in the return equation

such that

D�
t D

�
1 � ��

D;t

�
Dt (A.32)

where ��
D;t D �Dt is the dividend tax rate and is proportional to the income tax rate. On one extreme,  D 0,

and this assumes that 0% of equity is held by taxable investors. On the other extreme,  D 1, which assumes
that 100% is held by taxable investors. Instead, we follow Sialm (2009) and use data from the FED2004
Flow of Funds that suggests  D 0:55, or 55% of equity is held by taxable investors.

3.5. Calibration

Many of the deep structural parameters have been set to the values in Schmitt-Grohé and Uribe (2007).
For completeness, we check the robustness of our results with respect to each parameter in Section 4 of
the Appendix. Since the goal of Schmitt-Grohé and Uribe (2007) was to determine optimal policy and
not necessarily to match empirical moments when specifying fiscal and monetary policy, we turn to prior
literature to set the remaining parameters in our model. The four parameters that we are unable to obtain
from Schmitt-Grohé and Uribe (2007) are 1, the speed of tax repayment, ˛� , the inflation coefficient, ˛y ,
the output growth coefficient, and ˛R, the inertia coefficient in the monetary policy rule. For fiscal policy,
our choice for the speed of tax repayment comes from recent estimates by Drautzburg and Uhlig (2015),
which we set to 0.03. Since lump sum taxes help balance the budget (which allows us to isolate the effects
of distortionary tax shocks), this parameter does not meaningfully alter the quantitative results.
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4. Alternative Parameter Values

4.1. New Keynesian Parameters

The two main parameters of the New Keynesian block are the price adjustment costs and elasticity of
substitution across goods, which captures the degree of monopolistic competition. In Panel B of Table A.4,
we can see that as the price adjustment costs increase, real interest rates do not decline as much and dividends
fall more.9 Both of these effects combine to make the current excess return less positive in response to the tax
increase. The intuition for the smaller decline in real interest rates is that as price adjustment costs become
larger, the aggregate supply curve becomes flatter so that the tax increase influences the economy less. The
dividends (Dt D Yt � wtLt � It ) fall more because investment does not fall as much in the medium-long
run (the flatter supply curve reduces the effects of the tax increase on investment so investment is relatively
higher and dividends are relatively lower).

With regards to market power, as the elasticity of substitution across goods increases, the market power
declines. While this does not largely influence the real interest rate channel, it does influence the dividends.
The dividends are a function of the firm’s profits and as market power decreases, profits become smaller and
less volatile. With dividends declining less over the medium-long run, current excess returns become more
positive as the market power decreases.

4.2. Utility Parameters

The subjective discount factor captures the patience of households and firms and the degree to which they
are forward looking. With a lower subjective discount factor, households are less patient and require greater
interest rates for markets to clear. This leads to larger steady state interest rates and larger fluctuations. As
a result, real interest rates decline more in response to the tax increase and this can lead to a more positive
current excess return.10

The intertemporal elasticity of substitution (IES) captures how sensitive households are to interest rate
fluctuations. The greater the IES, the less interest rates need to fluctuate in order for markets to clear. As
shown in Panel C of Table A.4, values between 0.15 to 0.25 lead to results that are qualitatively consistent.
11 As the IES declines to zero, the discount rate channel becomes larger and the current excess return rises.

Risk aversion captures the aversion of households to changes in consumption across states. Higher risk
aversion increases the precautionary savings motive and tends to reduce steady state real interest rates. The
overall effects of higher risk aversion in the model have little influence over the channels and largely does
not alter the existing results.

9Beyond the price adjustment costs value of 35, there is a monotonic relationship.
10This monotonically holds for values declining until ˇ D 0:994. For values less than 0.994 for the subjective discount factor,

the real interest rates do not decline as much and responses level off, as shown by the channels for 0.99 in Table A.4.
11Intertemporal elasticity of substitution values around 0.2 are consistent with a substantial literature in macroeconomics, see

for example Chari, Kehoe, and McGrattan (2002); House and Shapiro (2006); Piazzesi, Schneider, and Tuzel (2007), as well as
empirical work by Barsky, Juster, Kimball, and Shapiro (1997); Campbell and Mankiw (1989); Hall (1988).
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The leisure share parameter in the consumption-leisure bundle pins down the steady state level of labor.
The higher the value, the less households work and the more inelastic the labor supply. As labor becomes
more inelastic, it declines less in response to the tax increase, and this results in more stable investment and
output responses. With greater stability in investment and output, dividends (Dt D Yt � wtL � t � It )
do not decline as much as labor becomes less elastic. With a smaller decline in cash flow news, the current
excess return becomes more positive as labor becomes less elastic.

4.3. Production Parameters

The capital share of income and depreciation rate parameters pin down the amount of capital. With a
higher share of capital or lower depreciation rate, investment does not rise as much initially (investment rises
initially due to the negative wealth effect) in the short-medium term as capital makes up a larger percentage
of GDP and becomes less volatile. With investment not rising as much, dividends do not decline as much,
so that the current excess return becomes more positive as the capital share of income rises or depreciation
rate declines.

4.4. Tax Rate Parameters

The persistence of the tax rate shock determines how permanent the tax rate change is. We find that for
a wide range of persistence parameters, the relative magnitudes of the cash flow and discount rate channels
are unaltered. The discount rate channel is almost always larger and this implies positive current excess
returns in response to the tax increase. The cash flow channel dominates only when the persistence value
is less than 0.5. However, at such a low persistence, the tax shock is very short-lived and has almost no
effect on current excess returns. The predicted effect on current excess returns at a persistence value of 0.5 is
minus 4 one-hundredths of a basis point. Given that the price of equity takes into account all future expected
discounted cash flows, it is intuitive that a temporary tax shock would have almost no effect.

Different levels of the marginal tax rate have also been tested, and the results in Panel D of Table A.4
are shown to be robust.

4.5. Wage Parameters

Increasing the wage adjustment costs makes wages stickier. By making wages less volatile, both labor
and investment do not rise as much initially. With a smaller rise in investment, dividends do not decline
as much initially compared to the scenario with more flexible wages. After the initial period, both labor
and investment begin to decline due to the tax increase but again, do not decline as quickly due to the
stickier wages. This keeps output relatively higher in the medium-long term for the sticky wage scenario,
and dividends do not decline as much in the medium-long term. Both the short-run and medium-long run
effects suggest the greater the wage adjustment costs, the less dividends decline.

Real interest rates also decline by less due to the higher marginal product of capital coming from the
smaller decline in labor with sticky wages. However, in the medium-long run, the relatively higher capital
stock mechanically entails relatively lower real interest rates, which slightly offsets the previous effect.
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The overall effect of the cash flow and discount rate channels is that the cash flow channel declines by
less, and the current excess return becomes more positive with greater wage adjustment costs.

The asymmetric wage cost parameter alters the quadratic-cost function so that declines have larger costs,
and increases have smaller costs. As a result, the higher the asymmetry parameter, the lower the stickiness
of wage increases. This is confirmed by the table, which shows that the higher asymmetry parameter has
the opposite effect of the wage adjustment costs parameter (because wage increases are less sticky). The
dividends become more negative, and the overall effect on current excess returns becomes less positive.

The elasticity of substitution across labor inputs pins down the market power of households in labor
supply. The table shows that as market power increases, the cash flow news declines more. This is con-
sistent with more volatile responses of labor and investment. The more market power, the more elastic the
household’s labor supply so that investment and labor rise more initially, resulting in a greater initial decline
in dividends. Over the medium-long run, labor declines to a greater extent with more market power, so that
output declines more as do dividends. The overall effect is greater declines in dividends and a less positive
response of current excess returns as the market power of workers rises.

4.6. Timing of the Tax Shock

We also change the timing of the tax shock to capture the potential effects of news of future tax changes in
Panel F of Table A.4. Specifically, we “announce” tax increases two and four quarters before the exogenous
shock to taxes occurs. While the timing of the shock will influence real dynamics such as investment and
output, the overall effect on the current return is modest. With respect to a tax increase, the current excess
return becomes slightly less positive with further lags in implementation due to the sum of real interest
rates not falling as much. In response to an expected tax increase, real interest rates rise initially because
investment and labor rise to a greater extent, and then real interest rates decline along with investment and
labor once the tax increase is in place. The greater the lag in implementation, the more real interest rates rise
prior to the actual change. The timing does not significantly matter for the current excess return because in
the model, agents and firms are forward-looking and have rational expectations. Furthermore, if one were to
calculate the excess return in any period beyond the initial period of this exercise, the current excess return
would be very close to zero.

Investment adjustment costs reduce the volatility of investment, which means investment does not rise
as much initially and does not fall as much in the following periods. The short run effect entails a smaller
decline in dividends (Dt D Yt �wtLt � It ), while the medium-long run effect implies a smaller decline in
output, so that dividends overall fall less as the investment adjustment costs parameter rises. With dividends
falling less, the current excess return becomes more positive.

5. Estimated Monetary Policy Rules

Table A.5 repeats this exercise using the estimated monetary policy rules from 6.4.2.
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Figure A.1: TVP-VAR response to tax shocks

This figure presents the time-varying effect of a positive tax shock on the current excess return and
discount rate news. Tax shocks are the All Shocks series described in Section 3.3. The estimation
follows Primiceri (2005) and is described in Section 2. The posterior median of the responses is
plotted. The shaded areas coincide with NBER recessions.

Panel A: Current Excess Return

Panel B: Discount Rate News
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Table A.1: Excess returns around changes in expected future tax rates

This table reports parameter estimates from the regression of excess returns on changes in expected future tax rates (�KF ) and other
controls. The dependent variable in each regression is the CRSP value-weighted index return in excess of the risk-free rate over
the window specified in the column header. ��KF is the change in the expected future tax rate equal to one minus the loading of
municipal bond yields on taxable corporate bond yields. We obtain this loading from a Kalman filter described in detail in Section
1 of the Appendix. NBER is a binary variable equal to one if the observation occurs during an NBER-dated recession and equal to
zero otherwise. Panel A reports parameter estimates for regressions using daily excess returns. For this panel, the sample period
is 2009Q1 to 2015Q4 (n D 1743). �KF is constructed using the Bloomberg BVAL Muni Benchmark with maturity reported in
the row �KF Maturity. Panel B reports parameter estimates for regressions using weekly excess returns for the period 1980Q2
to 2008Q2 (n D 1455). �KF is constructed using the Bond Buyer Go 20-Bond Municipal Bond Index, which has maturity of
20 years. Standard errors are Newey-West adjusted with lag length eight. �; ��; and ��� denote significance at the 10 percent, 5
percent, and 1 percent levels, respectively.

Panel A: Daily Event Windows

(0,1) Event Window (0,5) Event Window
(1) (2) (3) (4) (5) (6)

Intercept 0:0005�� 0:0005�� 0:0005� 0:0026�� 0:0026�� 0:0026��

��KF 0:0202 0:0720��� 0:1172��� 0:0459 0:0647 0:1105�

�KF Maturity 2 yr 5 yr 10 yr 2 yr 5 yr 10 yr

Panel B: Weekly Event Windows with NBER Indicators

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

Intercept 0:0015�� 0:0052�� 0:0102��� 0:0147���

NBER �0:0007 �0:0002 0:001 0:0074

��KF 0:2508�� 0:4163� 0:3141 0:2866

��KF� NBER �0:0017 �0:0032 �0:0083 �0:0097

Event Window (0,1) (0,4) (0,8) (0,12)
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Table A.2: Equity returns and the Tax Cut and Jobs Act of 2017

This table reports parameter estimates from the regression of daily equity returns on changes in
expected future tax rates (�KF ) around the Tax Cut and Jobs Act of 2017. In Panel A, the dependent
variable is the CRSP value-weighted index return in excess of the risk-free rate over the window
specified in the column header. In Panel B, the dependent variable is the residual from the regression
of CRSP value-weighted index return on the return of the FTSE Europe Index. In both panels,
��KF is the change in the expected future tax rate equal to one minus the loading of municipal bond
yields on taxable corporate bond yields. We obtain this loading from a Kalman filter described in
detail in Section 1 of the Appendix In brief, �KF is constructed using the Bloomberg BVAL Muni
Benchmark with maturity of five years. The sample periods are January 2009 to December 2015
(n D 1743), January 2009 to December 2017 (n D 2015), and November 2016 to December 2017
(n D 62). Standard errors are Newey-West adjusted with lag length eight. �; ��; and ��� denote
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.

Panel A: Excess Returns

(0,1) Event Window (0,5) Event Window
(1) (2) (3) (4) (5) (6)

Intercept 0:0005�� 0:0006��� 0:0009��� 0:0026�� 0:0028��� 0:0048���

��KF 0:0706��� 0:0620��� 0:0073 0:0572 0:0444 �0:0265

Sample 01/09-12/15 01/09-12/17 11/16-12/17 01/09-12/15 01/09-12/17 11/16-12/17

Panel B: Abnormal Returns

(0,1) Event Window (0,5) Event Window
(1) (2) (3) (4) (5) (6)

Intercept �0:0000 �0:0000 �0:0000 �0:0001 �0:0001 0:0002

��KF 0:0164�� 0:0167�� �0:0080 0:0140 0:0095 �0:0423

Sample 01/09-12/15 01/09-12/17 11/16-12/17 01/09-12/15 01/09-12/17 11/16-12/17
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Table A.3: The impact of exogenous tax shocks on equity returns in a TVP-VAR framework

This table reports the impact of exogenous tax shocks on the current excess equity return, and the
discounted sums of future excess equity returns, current and future real interest rates, and current
and future dividends (cash flows) in a Bayesian time varying parameter VAR (TVP-VAR) frame-
work. The six-variable VAR(1) used to construct excess equity return and real interest rate forecasts
is estimated over the sample 1947Q1 to 2007Q4. The VAR state variables are defined in the text.
Tax shocks are described in Section 3.3. The estimation follows Primiceri (2005) and is described
in Section 2. The posterior median of the responses over the Pre- and Post-Volcker periods are
reported in Panel A and B, respectively. Posterior medians in bold do not contain 0.0 in the 68 per-
cent coverage of the posterior distribution. The interval of the 68 percent coverage of the posterior
distribution is presented in parentheses below the posterior median.

All Shocks SVAR Shocks Surprise
Shocks

Surprise SVAR
Shocks

Panel A: 1980Q3 - 2007Q4
Current Excess Return 0.3110 0.0033 0.2981 -0.0270

(0.0424, 0.5868) (-0.0918, 0.0971) (0.0478, 0.5553) (-0.1055, 0.0521)

Future Excess Return -0.2499 -0.0244 -0.2225 0.0089
(-1.3769, 0.8440) (-0.5451, 0.4969) (-1.2253, 0.7590) (-0.5097, 0.5118)

Real Interest Rate News 0.0259 0.0006 0.0398 0.0064
(-0.8289, 0.8646) (-0.4073, 0.4143) (-0.7565, 0.8204) (-0.3993, 0.4166)

Cash Flow News 0.0741 -0.0211 0.1015 -0.0144
(-1.1955, 1.3372) (-0.6189, 0.5838) (-1.0361, 1.2216) (-0.6159, 0.5979)

Panel B: 1947Q1 - 1980Q2
Current Excess Return -0.2648 -0.0435 -0.0765 -0.0182

(-0.5262, -0.0094) (-0.1068, 0.0198) (-0.2531, 0.1036) (-0.0809, 0.0432)

Future Excess Return 0.1177 0.0074 -0.0144 -0.0134
(-0.9181, 1.1469) (-0.5184, 0.5078) (-0.8871, 0.8412) (-0.5239, 0.4972)

Real Interest Rate News 0.0250 0.0062 0.0428 0.0165
(-0.7664, 0.8109) (-0.4165, 0.4340) (-0.6581, 0.7221) (-0.4081, 0.4432)

Cash Flow News -0.1270 -0.0311 -0.0528 -0.0145
(-1.3229, 1.0612) (-0.6500, 0.5721) (-1.0891, 0.9729) (-0.6511, 0.6059)

Panel C: Difference
Current Excess Return -0.5785 -0.0463 -0.3719 0.0085

(-0.9299, -0.2331) (-0.1567, 0.0645) (-0.6674, -0.0824) (-0.0902, 0.1069)

Future Excess Return 0.3650 0.0290 0.2036 -0.0174
(-1.7058, 2.4682) (-1.0017, 1.0337) (-1.6167, 2.0137) (-1.0431, 0.9750)

Real Interest Rate News -0.0055 0.0069 0.0008 0.0149
(-1.6301, 1.6337) (-0.8343, 0.8318) (-1.4614, 1.4856) (-0.8023, 0.8296)

Cash Flow News -0.1913 -0.0126 -0.1563 -0.0053
(-2.6187, 2.1942) (-1.2052, 1.1919) (-2.3146, 1.9879) (-1.2540, 1.2397)
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Table A.4: Robustness of simulated results to changes in model parameters

This table reports the impact of a positive exogenous tax shock on the current excess equity return, and the discounted sums of
future excess equity returns, current and future real interest rates, and current and future cash flows. Data are the solutions to the
DSGE model described in Section 3. In the first column of each panel, the results from our preferred calibration is presented for
reference.

Panel A: New Keynesian Parameters
Price adjustment Elast. subs. of goods
costs ( D 35) (� D 7)

Baseline 10 100 4 10

Current Excess Return 0:0515 0:0524 0:0492 0:0274 0:0735

Future Excess Return �0:0030 �0:0031 �0:0044 �0:0030 �0:0031

Real Interest Rate News �0:2588 �0:2581 �0:2570 �0:2633 �0:2565

Cash Flow News �0:2103 �0:2088 �0:2123 �0:2389 �0:1861

Panel B: Utility Parameters

Risk Aversion Subjective Discount
Factor

Intertemporal Elasticity
of Substitution

( D 5) (ˇ D 0:9990) ( D 0:2)
Baseline 2 10 0.99 0.9999 0.15 0.25

Current Excess Return 0:0515 0:0496 0:0554 0:0508 0:0486 0:0895 0:0160

Future Excess Return �0:0030 0:0011 �0:0091 �0:0060 �0:0017 �0:0026 0:0057

Real Interest Rate News �0:2588 �0:2657 �0:2446 �0:2535 �0:2528 �0:2776 �0:2437

Cash Flow News �0:2103 �0:2150 �0:1983 �0:2086 �0:2059 �0:1907 �0:2221
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Table A.4: Robustness of simulated results to changes in model parameters (cont.)

Panel C: Production & Tax Rate Parameters
Capital Share Depreciation Tax Rate Persistence Marginal Tax Rate
(� D 0:3) (ı D 0:10) (�� D 0:9999) (�SS D 0:17)

Baseline 0.25 0.35 0.06 0.14 0.99 0.9 0.10 0.25

Current Excess Return 0:0515 0:0309 0:0716 0:0627 0:0434 0:0515 0:0044 0:0494 0:0530

Future Excess Return �0:0030 �0:0045 �0:0015 �0:0022 �0:0029 �0:0030 0:0001 �0:0029 �0:0027

Real Interest Rate News �0:2588 �0:2511 �0:2664 �0:2586 �0:2574 �0:2588 �0:0174 �0:2388 �0:2820

Cash Flow News �0:2103 �0:2246 �0:1963 �0:1982 �0:2169 �0:2103 �0:0129 �0:1924 �0:2317

Panel D: Wage Parameters
Wage adjustment Asym. wage adjustment Labor Hours Market Power of Workers
costs (� D 1000) costs ( D 3800) (� D 0:25) (�W D 1:4)

Baseline 500 1500 0 5000 0.2 0.3 1.2 1.6

Current Excess Return 0:0515 0:0262 0:0599 0:0630 0:0453 0:0243 0:0872 0:0734 0:0299

Future Excess Return �0:0030 0:0072 �0:0043 �0:0064 �0:0003 0:0045 �0:0014 �0:0041 0:0027

Real Interest Rate News �0:2588 �0:2762 �0:2377 �0:2400 �0:2667 �0:2517 �0:2571 �0:2278 �0:2624

Cash Flow News �0:2103 �0:2429 �0:1821 �0:1834 �0:2217 �0:2228 �0:1713 �0:1586 �0:2298

Panel E: Misc. Parameterizations
Tax Shock at time Investment Adj. Costs

(t D 0) (‰ D 0)
Baseline 2 4 1 5

Current Excess Return 0:0515 0:0516 0:0498 0:0603 0:0624

Future Excess Return �0:0030 �0:0030 �0:0030 0:0006 0:0016

Real Interest Rate News �0:2588 �0:2569 �0:2526 �0:2607 �0:2573

Cash Flow News �0:2103 �0:2083 �0:2057 �0:1998 �0:1933
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Table A.5: Robustness of simulated results to estimated monetary policy rule

This table reports the impact of a positive exogenous tax shock on the current excess equity return, and the discounted sums of
future excess equity returns, current and future real interest rates, and current and future cash flows. Data are the solutions to the
DSGEmodel described in Section 3. In the first column of each panel, the results from our preferred calibration with the alternative
monetary policy rule is presented for reference.

Panel A: Monetary Policy Rule Parameters

Inertia Coefficient Inflation Coefficient Output Growth
Coefficient

(˛� D 0:80) (˛� D 1:8) (˛�y D 1:15)
Baseline 0.00 0.9 1.5 2.5 1.05 2

Current Excess Return 0:0765 0:0730 0:0414 0:1589 0:0207 0:1377 0:0620

Future Excess Return �0:0079 �0:0278 0:0498 �0:0238 0:0173 �0:0867 �0:0045

Real Interest Rate News �0:2299 �0:2217 �0:2573 �0:2050 �0:2325 �0:1892 �0:2458

Cash Flow News �0:1613 �0:1766 �0:1660 �0:0699 �0:1945 �0:1382 �0:1884

Panel B: New Keynesian Parameters
Price adjustment Elast. subs. of goods
costs ( D 35) (� D 7)

Baseline 10 200 5 10

Current Excess Return 0:0765 0:0762 0:0821 0:0813 0:0847

Future Excess Return �0:0079 �0:0095 �0:0100 �0:0437 0:0138

Real Interest Rate News �0:2299 �0:2289 �0:2241 �0:2167 �0:2368

Cash Flow News �0:1613 �0:1622 �0:1520 �0:1791 �0:1383

Panel C: Utility Parameters

Risk Aversion Subjective Discount
Factor

Intertemporal Elasticity
of Substitution

( D 5) (ˇ D 0:9990) ( D 0:2)
Baseline 2 10 0.99 0.9999 0.15 0.25

Current Excess Return 0:0765 0:0734 0:0817 0:1469 0:0638 0:1463 0:0374

Future Excess Return �0:0079 �0:0053 �0:0129 �0:0764 0:0022 �0:0678 0:0149

Real Interest Rate News �0:2299 �0:2345 �0:2218 �0:2351 �0:2255 �0:2121 �0:2331

Cash Flow News �0:1613 �0:1664 �0:1530 �0:1646 �0:1595 �0:1336 �0:1808
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Table A.5: Robustness of simulated results to estimated monetary policy rule (cont.)

Panel D: Production & Tax Rate Parameters
Capital Share Depreciation Tax Rate Persistence Marginal Tax Rate
(� D 0:3) (ı D 0:10) (�� D 0:9999) (�SS D 0:17)

Baseline 0.25 0.35 0.08 0.12 0.999 0.995 0.10 0.24

Current Excess Return 0:0765 0:0837 0:0772 0:0693 0:0915 0:0590 0:0151 0:0833 0:0696

Future Excess Return �0:0079 �0:0207 �0:0003 0:0047 �0:0262 0:0001 0:0212 �0:0269 0:0103

Real Interest Rate News �0:2299 �0:2209 �0:2376 �0:2375 �0:2203 �0:2194 �0:1783 �0:2025 �0:2607

Cash Flow News �0:1613 �0:1580 �0:1607 �0:1635 �0:1550 �0:1602 �0:1420 �0:1461 �0:1808

Panel E: Wage Parameters
Wage adjustment Asym. wage adjustment Labor Hours Market Power of Workers
costs (� D 1000) costs ( D 3800) (� D 0:25) (�W D 1:4)

Baseline 750 1250 0 5000 0.2 0.3 1.3 1.5

Current Excess Return 0:0765 0:0459 0:1090 0:0470 0:0826 0:0156 0:1807 0:1573 0:0400

Future Excess Return �0:0079 0:0117 �0:0326 �0:0036 �0:0339 0:0233 �0:1036 �0:0773 0:0154

Real Interest Rate News �0:2299 �0:2432 �0:2127 �0:2888 �0:2152 �0:2344 �0:1983 �0:1906 �0:2417

Cash Flow News �0:1613 �0:1857 �0:1363 �0:2453 �0:1665 �0:1955 �0:1211 �0:1106 �0:1863

Panel F: Misc. Parameterizations
Output Growth Coefficient Tax Shock at time Investment Adj. Costs

(when ˛R D 0:91, ˛� D 1:32) (Pre-Volcker) (t D 0) (‰ D 0)
Baseline 0.94 1.50 2.00 2 4 1 5

Current Excess Return 0:0765 �0:0502 0:0381 0:0556 0:0776 0:0779 0:0849 0:0950

Future Excess Return �0:0079 �0:0513 0:0092 0:0034 �0:0087 �0:0102 �0:0131 �0:0369

Real Interest Rate News �0:2299 �0:2272 �0:2784 �0:2712 �0:2279 �0:2234 �0:2248 �0:1815

Cash Flow News �0:1613 �0:3287 �0:2312 �0:2121 �0:1590 �0:1557 �0:1531 �0:1234
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