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Income taxes and managerial incentives:
Evidence from hedge funds

Abstract

This study examines whether increases in personal income tax rates disincentivize hedge fund
managers to exert effort. Using plausible exogenous variations in manager’s marginal personal
income tax rates, we find that higher tax rates are associated with lower fund performance.
Following a tax hike, fund managers hold stocks with lower information asymmetry, suggesting a
decline in managerial effort. We further find that higher incentives from compensation contracts
help to mitigate tax-induced effort shirking. Our results highlight that higher taxes can reduce
incentives of fund managers to exert effort, which can result in worse fund performance and
adversely affect fund investors.
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1. Introduction

Hedge fund managers are important participants in financial markets. They are highly
incentivized to exert costly efforts in gathering and processing information, providing liquidity,
and actively monitoring and influencing corporate managers to create value for funds’ investors.
However, changes in personal income taxes can alter managers’ incentives to exert effort.
Economic theories predict two opposing effects of taxes on hedge fund managers’ work incentives.
On the one hand, an increase in tax rate lowers the after-tax income for a manager, reducing the
marginal benefit to a manager’s effort. This reduced benefit could lead to a lower level of effort
(i.e., substitution effect). On the other hand, tax increases can increase labor input—more effort
needs to be exerted to make up for the loss of income and maintain current levels of consumption
(i.e., income effect). Therefore, ultimately how taxes affect managers’ incentives to exert effort is
an empirical question, which we address in this study. In addition, we examine whether fund
investors respond to changes in tax rates by adjusting their flows into the funds in anticipation of
any changes in managerial effort. We believe that the hedge fund setting is ideal because managers
are provided with strong performance-based incentives and fund performance can be more directly
linked with individual manager’s actions.!

Hedge fund managers are incentivized through both management and incentive fees, where
the former constitutes a larger part of total compensation. For instance, Yin and Zhang (2019)
document that the management fee, on average, account for more than 70% of a manager’s
compensation across a broad sample of funds. Lan, Wang, and Yang (2013), in their model

calibration, find that the management fee constitutes 75% of the total compensation. Management

! Although one can also observe the performance of mutual fund managers, there is little data on their compensation
in the US except the structure of their contracts (Ma, Tang, and Gémez, 2019). Also, they increasingly work in teams
(Chen et al., 2004; Massa, Reuter, and Zitzewitz, 2010; Bér, Kempf, and Ruenzi, 2011) which makes it challenging
to ascertain individual manager’s compensation and actions.



fees are taxed as ordinary income. Incentive fees are also subject to ordinary income tax rates if
hedge funds hold their positions for less than one year, which is typically the case for most funds
(Davis, 2019; Ferrone, 2020; Picker, 2017).? Therefore, we use plausibly exogenous variations in
personal (ordinary) income tax rates at both the federal and state levels over the 1994-2017 period
to examine the relation between changes in tax rate and hedge fund performance. Following prior
literature that examines CEOs (e.g., Armstrong, Glaeser, Huang, and Taylor, 2019; Yost, 2018),
we assume that fund managers pay personal income tax in the state where their funds are located,
given that every state taxes income earned in the state for both residents and non-residents.?
Moreover, we use the highest marginal personal income tax rates because actual tax rates of hedge
fund managers are unobservable and endogenous to fund performance (i.e., better performing fund
managers are likely to be subject to higher tax rates). Therefore, following prior literature (e.g.,
Armstrong et al., 2019), we use plausibly exogenous highest personal income tax rates. To the
extent that there is potential measurement error associated with these assumptions, it should bias
us against finding significant results.

We find that the hedge fund managers’ personal income tax rate is negatively associated
with fund performance after controlling for a host of fund characteristics, time-varying macro-

economic factors, time fixed effects to capture unobserved macroeconomic shocks and time trends,

2 Furthermore, Griffin and Xu (2009) document that over half of the hedge funds in their sample have annual turnover
of greater than 100% suggesting that these funds churn their entire portfolio at least once a year. Note that they infer
turnover from changes in quarterly holdings reported in the 13f data. Therefore, their estimate is a lower bound of the
actual portfolio turnover because it does not account for intra-quarter trading.

3 A fund manager is likely to be located in the same state as his/her fund because there can be significant costs
associated with a manager’s location being different from his/her fund’s location. For instance, in an industry where
there is limited disclosure and regulation, investors may prefer managers to work from the fund’s location to allow
for better due diligence and to mitigate operational risk. See Sialm, Sun, and Zheng (2019) for evidence on hedge fund
investors’ preference for geographical proximity to facilitate better access to fund managers and monitoring. We also
manually collect data on managers’ residence from the Intelius database (details in Appendix A), and find that a vast
majority (89.2%) of managers indeed reside in the same state where their fund is located. In Section 3.2, we report
that our results continue to hold when we incorporate the residential information in our analyses.



and fund fixed effects that absorb the effect of unobserved time-invariant factors such as
managerial skill, all of which can impact fund performance. Specifically, a one standard deviation
increase in the tax rate is associated with a 1.8 percentage point decrease in the annual net-of-fee
alpha from the Fung and Hsieh (2004) seven-factor model augmented with an emerging market
factor. This effect is economically large as it is 1.5 times of the average annual net-of-fee alpha of
1.2 percentage points. The inclusion of time fixed effects partially removes the variation in federal
tax rates in our analyses because some states allow for reciprocal deductibility of state and federal
income taxes. Therefore, to account for the influence of federal taxes on fund performance, we
exclude time fixed effects and find similar results. Moreover, our findings are robust to considering
gross-of-fee performance, including time-varying style fixed effects, accounting for potential
serial correlation in fund performance, excluding offshore funds and their onshore twins, excluding
fund managers with residences in states different from that of their fund’s location as well as fund
managers with residences in multiple states at the same time, and including fixed effects for
manager’s state of residence.

Our results continue to hold even after accounting for responses of different parties affected
by tax changes, which include hedge fund managers, corporate managers of hedge funds’ portfolio
firms, and fund investors. Fund managers can offset the effect of any changes in personal income
taxes in a number of ways. First, they may adopt investment strategies that are more tax efficient
subsequent to an increase in income tax rates. Prior literature documents mixed results regarding
the impact of tax management on fund performance. On the one hand, an increase in tax efficiency
may be associated with a decline in pretax fund performance because managers need to engage in
constrained security selection due to tax considerations (Blouin, Bushee, and Sikes 2017). On the

other hand, Sialm and Zhang (2020) find a positive relation between tax management and fund



performance, consistent with more savvy managers with superior stock selection and timing
abilities choosing to engage in tax management. Nevertheless, we include a measure of tax
management as an additional control in our empirical analysis. We continue to find a negative and
significant impact of managerial personal income tax rate on fund performance. Our results also
remain unchanged when we consider a specific case where fund managers have weaker incentives
to engage in tax management, i.e., subsample of states where capital gain or dividend tax rates are
identical to managers’ personal income tax rates.*

Second, it is conceivable that managers avoid setting up their funds in states with higher
taxes. Such a behavior can reduce the competition among funds within a state with higher tax rates,
which should help improve fund performance, i.e., bias against our main finding of worse
performance.’ Nonetheless, we control for competition intensity in our tests, and continue to find
a negative relation between tax rate and fund performance.

Third, if tax rate changes also affect the work incentives of corporate managers, our results
could potentially be driven by tax rates affecting performance of firms located in the same state as
the hedge fund. To obviate concerns about performance of local firms driving our findings, we
divide hedge funds’ portfolio firms into those that are co-located in the same state as the fund
(local firms) and firms located in other states (non-local firms). We find that the negative
association between personal tax rates and fund performance is concentrated in the non-local stock
portfolios, suggesting that any effect of tax rate on corporate managers of local firms do not drive

our results.

4 For instance, if the income tax rate and dividend tax rate are the same, then a fund manager has little tax management
incentives to gravitate towards higher dividend-paying stocks as compared with the case when dividends are taxed at
a lower rate than income.

> While funds can move out of states with high income tax rates and relocate to those with lower rates, such moves
involve significant costs including potential loss of key employees and investors. Consistent with this conjecture,
using multiple snapshots of TASS database between 2007 and 2018, we find only 1.17% of funds changed their
location. In addition, the main results continue to hold after excluding these funds.



Finally, fund investors’ decision to invest in hedge funds may be affected by tax rates.
Since investors ex ante do not know which effect (substitution or income) dominates when a fund
manager is faced with higher income tax rates, they may choose not to alter their hedge fund
investments. It is also conceivable that funds located in states with an increase in personal tax rates
may experience lower flows because some high net worth individuals located in the same states
have lower post-tax income. While we control for fund flows across all our empirical tests to take
into account any changes in investors’ capital allocation in response to tax changes, we also
examine and do not find evidence of income tax rate significantly influencing fund flows.

Our baseline analysis does not allow us to test for asymmetric effects of changes in tax
rates on fund performance. Therefore, we supplement it with difference-in-differences (DID)
analyses within a five-year [—2, +2] window around major increases and decreases in state tax
rates (100 basis points or more) as in Giroud and Rauh (2019). This approach also helps us address
endogeneity concerns related to unobserved factors driving both tax changes and fund performance,
and lend a plausible causal interpretation to our findings. We find that major tax increases are
associated with deterioration in fund performance. In contrast, major tax cuts do not significantly
affect fund performance, perhaps because of convexity in the cost of effort that precludes managers
from exerting more effort.® In addition, our results from a dynamic panel DID analysis show that
most of the decline in fund performance after tax increases occurs in the year of tax change, and
does not reverse subsequently.

One potential concern with the DID analyses may be that major state tax changes are
influenced by local economic conditions, and therefore are not completely exogenous. To begin

with, such a concern can only explain changes in performance of funds if they invest largely in

¢ Convexity in an agent’s cost of effort is standard in theoretical principal-agent models. See Jewitt (1988) for a classic
example.



local firms. Nevertheless, we take two steps to further address this concern. First, we include
several state-level macroeconomic variables (GDP growth rate and income growth rate) and
corporate tax rate to control for time-varying economic conditions. Second, we follow Romer and
Romer (2010), and Giroud and Rauh (2019) to examine a subsample of plausibly exogenous state
tax rate changes. Specifically, they identify such changes as those that are driven by state budget
deficits inherited from the previous administration or state’s long-run goals and therefore less
likely to be due to confounding factors that affect economic activity.” Our results are robust to the
use of this subsample.

Since the key job function of a hedge fund manager is to make investment decisions on
behalf of fund investors, we next explore more direct evidence of tax hikes on effort shirking by
examining hedge fund managers’ portfolio management decisions. If fund managers avoid
exerting effort after an increase in their personal income tax rates, they may choose to reduce
investment in stocks with greater information asymmetry. Such stocks require more time and effort
to gather and process information. Consistent with the prediction of tax-induced effort shirking,
we find that higher tax rates are associated with hedge fund managers holding stocks of firms with
less information asymmetry, and therefore requiring less effort to collect and process information.
Specifically, an increase in personal tax rates is associated with a greater proportion of stocks held
in firms that are larger in market capitalization and lower in R&D intensity as well as firms that
have greater analyst following and higher liquidity.

Next, we examine whether incentives from hedge fund managers’ compensation contracts
at least partially offset the disincentive effect of higher taxes. Compensation contracts can be

designed to incentivize portfolio managers to exert effort in information collection and processing

7We thank Josh Rauh for generously sharing the data on exogenous state tax changes for the period prior to 2012. We
extend his data by hand collecting this information after 2012 until 2017.



(Stoughton, 1993). Therefore, we examine whether managerial incentives, captured through a
manager’s pay-performance sensitivity (or delta) and co-investment in the fund, could potentially
mitigate the adverse consequences of higher personal income taxes on fund performance. We find
that worse fund performance after tax increases is concentrated in low-delta and low-managerial
ownership funds. In contrast, high delta and high managerial ownership help offset disincentives
from tax increases. We also examine whether fund investors can influence the design of
compensation contracts to mitigate the negative impact of tax increases. Since hedge fund fees are
set at the inception date and rarely change over time, we investigate the relation between the
incentive fee and the personal tax rate at fund’s inception, after controlling for fund characteristics
and fixed effects for both the investment company and state.® We find a positive association
between incentive fee and tax rate, suggesting that a higher incentive fee in managerial
compensation contracts helps mitigate potential effort shirking from higher taxes.

Our study contributes to the literature on delegated portfolio management. Prior studies
investigate the effect of incentive fees, high watermark provisions, and managerial ownership on
hedge fund performance (Agarwal, Daniel, Naik, 2009; Elton, Gruber, and Blake, 2003). To the
best of our knowledge, our study is the first to examine the incentive effect of personal tax rate
changes on managers’ effort and fund performance. Moreover, our study adds to the literature that
investigates tax implications in asset management. Prior studies examine whether mutual fund
managers adopt investment strategies that are tax-efficient for fund investors (Sialm and Starks,
2012; Sialm and Zhang, 2020), how mutual fund investors respond to after-tax returns

(Bergstresser and Poterba, 2002), and the effect of tax-motivated trading by mutual funds on asset

8 Agarwal and Ray (2012) find that only 8% of funds change their fee structure over time.



prices (Gibson, Safieddine, and Titman, 2000). Our study extends this literature by examining how
personal tax rate changes affect fund performance and fund managers’ portfolio choices.
2. Data and Summary Statistics
2.1 Data

We use several sources of data in our analyses. We obtain data on the combined federal
and state income tax rates from the NBER TAXSIM database. Corporate tax rates are from the
University of Michigan Tax Database for 1994-2000 and from the Tax Foundation for 2000-2017.
Interstate data on GDP and income growth are from the Bureau of Economic Analysis. Hedge fund
data are from the Lipper TASS database, which has been widely used in prior academic studies
(e.g., Sadka, 2010; Teo, 2011). Lipper TASS provides monthly fund returns and assets under
management as well as a snapshot of fund characteristics. Our sample period starts in 1994 when
Lipper TASS started tracking defunct funds, which we include along with live funds to mitigate
survivorship bias. In addition, funds often report return data prior to their listing dates in the
database. Because well-performing funds have stronger incentives to list, for example, after the
incubation period, the backfilled returns are usually higher than the non-backfilled returns. To
mitigate backfill and incubation biases, we remove the backfilled return data, and keep returns
only after the listing date of each fund in the database. A fund must have non-missing
characteristics, including location of fund’s office, management fee, incentive fee, fund size, the
use of highwater mark, and lockup period to be included in the sample.’ Furthermore, our sample

includes funds that report returns in U.S. dollars and have a U.S. office address. Using these filters,

® Specifically, to determine location, we use the PeopleDetails file of the TASS database. We remove 44 funds that
have offices in multiple states. In untabulated analyses, excluding these funds does not materially affect our results.

8



we have 2,799 hedge funds (1,543 investment companies) in the final sample between January
1994 and December 2017.1°

For some of our analyses, we also use the Thomson-Reuters Institutional (13f) Holdings
dataset. This dataset provides quarterly holdings of asset management companies (AMCs) that are
obligated to file Form 13F with the Securities and Exchange Commission (SEC) if they have more
than $100 million in 13(f) securities.!! Form 13F is filed at the level of the AMC or fund sponsor.
Each AMC can manage multiple hedge funds or portfolios (henceforth, “hedge funds”). To
identify AMCs that operate hedge funds, we first compile a list of company names using the
“Companies” file in the Lipper TASS data. We then manually match these company names with
those in the Thomson-Reuters Institutional (13f) Holdings data set. This procedure yields a total
of 388 AMCs that manage hedge funds. Subsequently, we match the hedge fund holding data with
firm, equity, and analyst characteristics using Compustat, CRSP, and I/B/E/S Estimates,
respectively.
2.2 Summary statistics

In Figure 1, we illustrate the geography of hedge funds to show statewide distribution of
hedge funds in the U.S. over our sample period from 1994 to 2017. The number of funds across
states ranges from 0 to 1,182. Not surprisingly, the top five states with the greatest number of funds
are New York, California, Connecticut, Massachusetts, and Illinois. Ten states in our sample have
no hedge funds. Figures 2 and 3 report the variation in state-level maximum income tax rates.

Figure 2 illustrates the state-by-state variation in average maximum state tax rates. California has

10 Note that we exclude funds of hedge funds (FOFs) throughout our analyses because we investigate the actions of
fund managers in terms of security selection to proxy for changes in their effort. FOFs invest in other hedge funds
rather than directly in the primary security markets.

"' SEC provides a list of 13(f) securities on a quarterly basis: https://www.sec.gov/divisions/investment/13flists.htm.
Section 13(f) securities generally include equity securities that trade on an exchange (including the Nasdaq National
Market System), certain equity options and warrants, shares of closed-end investment companies, and certain
convertible debt securities.




the highest rate at 11.4% while several states including Florida, Nevada, New Hampshire,
Pennsylvania, Washington, Wyoming, South Dakota, Tennessee, and Texas have 0% state income
tax. Figure 3 reports the variation in maximum state tax rates across time for states in which at
least one fund is located. States such as California and New York have substantial changes while
others such as Georgia, Kentucky, exhibit little or no variation in tax rates over our sample period.
Overall, these figures show that there exists both cross-sectional and time-series variation in
maximum income tax rates.

Table I reports descriptive statistics of our sample. Panel A presents the distribution of top
federal and state income tax rates. Panel B reports the statistics of hedge fund performance and
characteristics. Hedge fund performance is measured at the fund-month level using raw returns
and alphas from an eight-factor model, i.e., Fung and Hsieh (2004) seven-factor model augmented
with an emerging market factor (8-Factor Alpha). As reported in Panel B of Table I, the average
monthly alpha is 0.1% and the standard deviation is 3.4%. Other fund characteristics include fund
assets under management (A4ssets) measured in millions of dollars, fund flow (Flow), fund age
(Age), pay-performance sensitivity (total delta and option delta) measured in thousands of dollars,
and ownership as a percent of assets. Appendix B provides detailed definitions of these variables.

On average, a fund manages $226.13 million, has 0.4% monthly (or 4.8% annualized)
flows, and is 84.25 months or about 7 years old. The average option delta and total delta of the
funds in our sample are $180,185 and $324,131, respectively. Furthermore, the average percent
ownership that managers hold in their fund is 9.3%. We also report fund characteristics that do not
change over time. These variables are incentive fees (/ncentiveFee), management fees
(ManagementFee), highwater mark (HighwaterMark), and whether the fund has a lockup period

(Lockup). The average management fee and incentive fee are 1.4% and 18.8%, respectively.
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Among the hedge funds in our sample, 72.9% use a highwater mark provision. Furthermore, 46.1%
of the funds in our sample have a lockup period. Panel C shows summary statistics of stocks held
by hedge fund managers at the fund-stock-quarter level. HFownership is measured by shares of
the stock owned by a fund divided by total shares outstanding. The average hedge fund ownership
in a stock is 0.7%. Other stock characteristics for which descriptive statistics are reported include
firm size (LnFirmSize), analyst coverage (LnAnalyst), firm age (LnFirmAge), stock illiquidity
(Illiquidity), idiosyncratic return volatility (IdioVolatility), R&D expenditures (R&D), market-to-
book ratio (MB), stock price (LnPrice), stock momentum (Momentum), dividend yield (D/P),
price-to-sales ratio (P/S), and equity beta (Beta). Panel D provides summary statistics for
macroeconomic variables used in this study. The average corporate tax rate is 42.4%. Average
state GDP growth rate and income growth rate are 2.0% and 4.1%, respectively.
<INSERT TABLE [ >

3. The impact of tax rate on hedge fund performance

To examine whether an increase in personal tax rate affects a fund manager’s incentives to
exert effort, we use fund performance. Unlike other settings where labor input is observable in
terms of quantity, such as labor participation or hours worked from survey data, or as reported
income in tax returns (McClelland and Mok, 2012), we do not have similar information for hedge
fund managers. Therefore, we measure labor input using the output of labor, i.e., fund performance,
which captures the combined effect of both the quality and quantity of labor input. This is
analogous to using patent activity as a measure of innovation to capture both quantity and quality
of innovation inputs instead of just the quantity of inputs as in the case of R&D (Agarwal,
Vashishtha, and Venkatachalam, 2018). Later in Section 4, we also examine fund managers’

choices in portfolio selection to further capture shifts in their labor input.
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A manager’s personal tax rate can affect manager’s effort through two channels. The
substitution hypothesis predicts a lower effort level when the tax rate is higher. This is because a
tax increase lowers the after-tax income for a manager and reduces the marginal benefit from a
manager’s effort. This reduced net benefit could lead to a lower level of effort since other uses of
time may become relatively more attractive. In contrast, the income hypothesis suggests that tax
hikes can increase managerial effort. When higher taxes reduce a manager’s net after-tax income,
the manager may exert more effort to make up for the lost income and maintain current levels of
consumption. Therefore, the effect of a tax increase on manager’s effort is an empirical question.
In the following sections, we examine the effect of personal tax rates on fund performance using
difference-in-differences analyses.

3.1 Baseline analyses

In our baseline analyses, we examine the effect of fund managers’ personal income tax
rates on fund performance using fixed-effects panel regressions. We include fund fixed effects to
control for unobservable fund manager skill. That is, we examine how changes in tax rate affect
the performance of the same fund over time. The inclusion of time fixed effects removes the
variation in federal taxes, but allows us to account for unobservable macroeconomic factors that
can drive both fund performance and tax policy. Therefore, we conduct our baseline analyses both
with and without time fixed effects. Later in the paper, for brevity, we tabulate only the results
with both fund and time fixed effects although our findings are qualitatively similar when we

exclude time fixed effects. The inclusion of fund and time fixed effects makes our analysis
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essentially equivalent to a difference-in-differences (DID) approach.!? Specifically, we estimate
the following panel regression:

Performance;; = a0+ aiManagerTaxi; + ) ajControls; + FundFE + TimeFE + ¢, (1)
Performance;; is the return of hedge fund i in month 7. We measure fund performance using raw
returns and alphas from an eight-factor model. We estimate eight-factor alphas by regressing
monthly raw returns of a fund on the seven factors in the Fung and Hsieh (2004) model augmented
with an emerging market factor over a 36-month rolling window. In order to mitigate multi-period
sampling bias associated with selecting funds having a minimum return history of 36 months (Fung
and Hsieh, 2000), we require a minimum of only 18 non-missing monthly returns in each
estimation window to estimate alphas. The eight-factor model controls for returns on equity market,
term and credit spreads, and returns on trend-following factors in bonds, currencies, and
commodities, all of which can be influenced by changes in tax rates.

ManagerTax;, is the maximum combined federal and state income tax rate of a manager i
in month 7. We use the highest marginal personal income tax rates because actual tax rates of hedge
fund managers are unobservable and endogenous to fund performance (i.e., better performing fund
managers are likely to be subject to higher tax rates). Therefore, following prior literature (e.g.,
Armstrong et al., 2019), we use plausibly exogenous highest personal income tax rates. The
maximum federal and state income tax rate is calculated by Dan Feenberg of the National Bureau

of Economic Research (NBER) and his collaborators using the TAXSIM model, assuming a

12 That is, the difference in performance for fund managers before and after a tax change at a particular time (treatment
group) is being compared with other fund managers whose taxes do not change at the same time (control group). See
Angrist and Pischke (2008, pp. 169-184) for a textbook discussion of DID analysis.
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married couple filing jointly with an income of $1,500,000, property tax deductions of $150,000,
and the reciprocal deductibility of federal and state income taxes where applicable.!?

Following prior literature (e.g., Agarwal, Daniel, and Naik, 2009), we control for fund
characteristics including the logarithm of assets under management (LnAsset), fund flows (Flow),
and logarithm of fund age (LnAge), which can influence fund performance. All fund characteristics
used as controls are lagged by one month. To account for other factors that may simultaneously
influence both personal income tax rates and fund performance, we further include corporate tax
rate (CorporateTax), state-level GDP growth rate (StateGDPGrowth), and state-level income
growth rate (StatelncomeGrowth). We also include fund fixed effects and year-month time fixed
effects denoted by FundFE and TimeFE, respectively. Throughout the paper, we adjust standard
errors for heteroscedasticity and cluster them at the state level unless stated otherwise.

The results of the analysis based on equation (1) are shown in Table II. We report our
findings for the two performance measures (raw return and 8-factor alpha) as well as gross-of-fee
and net-of-fee performance. Columns (1) through (4) exclude time fixed effects while columns (5)
through (8) include them. Regardless of whether we control for time fixed effects, the coefficient
of ManagerTax;; is negative and statistically significant. Furthermore, the economic magnitude is
also significant. For example, column (6) in Table II shows that a one standard deviation increase
in personal tax rate is associated with a 1.8 (= 0.053x%0.029%12) percentage point decrease in
annual alpha, which is 1.5 times of the annual average alpha of 1.2%. Fund size (LnAsset) is
statistically significant and negatively associated with fund performance across all models,
consistent with the prior work suggesting a decreasing returns-to-scale in the hedge fund industry

(e.g., Getmansky, 2012; Yin, 2016). Also, growth in state gross domestic product

13 One thing to note is that the NBER federal tax rate can vary across states because of the deductibility of state income
taxes for federal tax purposes.
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(StateGDPGrowth) is positively associated with fund performance and statistically significant in
all specifications, suggesting that local macroeconomic conditions can influence fund performance.

Overall, these results indicate that a higher personal tax rate of the fund manager is
associated with a lower fund performance, consistent with the substitution hypothesis. That is,
when faced with higher personal income tax rates, fund managers reduce effort because rewards
to effort (i.e., after-tax income) become lower.

< INSERT TABLE II >
3.2 Robustness tests for baseline analyses

We next conduct a series of robustness tests for our baseline analyses in equation (1). Table
III reports the results of these tests. Our first test examines the possibility that our baseline results
are attributable to the time-series variation due to fund’s investment style (strategy). Therefore, we
include monthxstyle fixed effects in columns (1) and (2). Second, we consider the possibility of
serial correlation in the two performance measures, raw returns and alphas, due to fund illiquidity
and estimation using overlapping, 36-month windows, respectively. For this purpose, we re-
estimate our baseline model and adjust the standard errors using the Newey and West (1987)
correction with 36 lags, and report our findings in columns (3) and (4).

Offshore funds can defer paying taxes on their compensation (Kufeld and Noonan, 2016).
Moreover, onshore twins of offshore funds can share the same manager. Hence, managerial
incentives to exert effort may be influenced on account of simultaneously managing the offshore
funds. Therefore, in columns (5) and (6), we repeat our analysis by excluding offshore funds and
onshore twins of offshore funds (following the procedure in Aragon, Liang, and Park, 2014), and

find similar results.
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In columns (7) and (8), we repeat our baseline analyses on a subsample of funds excluding
managers identified as residing in a state other than the one where their funds are located or
managers with residences in multiple states (see Appendix A for the identification procedure of
managers’ residence).!'* Furthermore, columns (9) and (10) provide our baseline results after
including fixed effects for manager’s state of residence to account for time invariant, unobservable
state level factors that can simultaneously impact income tax rates and fund performance. As
shown in Table III, Manager Tax retains a negative and statistically significant coefficient across
all the alternative specifications.

< INSERT TABLE III >
3.3 Alternative Explanation #1: Tax Management

Hedge fund managers may adjust their trading behavior in response to changes in tax rates.
For example, managers may become more tax efficient when tax rate increases. Prior literature
documents mixed results regarding the impact of tax management on fund performance. On the
one hand, an increase in tax efficiency may be associated with a decline in pretax fund performance
because managers need to engage in constrained security selection due to tax considerations
(Blouin, Bushee, and Sikes 2017). On the other hand, Sialm and Zhang (2020) find a positive
relation between tax management and fund performance, consistent with more savvy managers
with superior stock selection and timing abilities choosing to engage in tax management. We allow
for tax management by hedge fund managers by including a measure of tax efficiency in the year
prior to the tax change as an additional control in our main model specified in equation (1). We

capture tax efficiency through TaxBurden, measured as the tax liability of an investment firm

14 Of the fund managers in our sample, we are able to identify the residence of 19.5%. In this subsample of managers
with residential information, we find that 89.2% of managers reside in the state where their funds are located. We
assume that fund managers reside in the same state as their fund if there is no information on manager residence.
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divided by the market value of its stock holdings (Sialm and Starks, 2012; Sialm and Zhang, 2020).
Tax liability is computed as the realized long-term and short-term capital gains (net of losses), and
dividends multiplied by their respective tax rates. Following Blouin, Bushee, and Sikes (2017), we
also use an alternative measure of tax efficiency, TaxSensitivity, which is an indicator variable set
to one if the fund is tax sensitive and engages in tax-motivated trading, and zero otherwise. All
other control variables remain the same as those in equation (1).

Table IV presents the results of the analyses. For the sake of brevity, hereon we only report
our findings using net-of-fee performance measures. Columns (1) and (2) provide the results for
raw returns and 8-factor alphas when TaxBurden is included as an additional control for tax
management. Columns (3) and (4) report our findings using similar specifications, but with
TaxSensitivity as an alternative control for tax management. Note that the number of observations
decreases substantially compared to the sample used for the analyses in Table II when we include
TaxBurden or TaxSensitivity as an additional covariate. This is because we need to merge the
commercial hedge fund data with Thomson Reuters 13f holdings data to compute capital gains
and losses. Moreover, since the tax management measures can only be computed at an annual level,
we use firm-year observations for this analysis. Despite the potential loss of statistical power, we
continue to find a negative and statistically significant coefficient for ManagerTax across all four
specifications. We also find a negative relation between TaxBurden and fund performance,
consistent with Sialm and Zhang (2020).

< INSERT TABLE IV >

We conduct additional tests to allay concerns that tax management by fund managers after

changes in personal income tax rates may be driving our results. If fund managers invest in stocks

based on favorable state-level capital gain or dividend tax rates, there should be little tax
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management incentives in states where these rates are the same. For instance, if income tax rate
and long-term capital gain tax rate are the same, then fund managers need not shift their portfolios
towards stocks with a longer horizon to minimize tax liability. Similarly, if the income tax rate and
dividend tax rate are identical, then a fund manager do not have to gravitate towards higher
dividend-paying stocks. We re-estimate our main specification in equation (1), but with three
subsamples where (i) ordinary income tax rate equals long-term capital gain tax rate, (ii) ordinary
income tax rate equals dividend income tax rate, and (iii) all tax rates are the same. Our findings
in Table V uniformly show a negative and statistically significant relation between ManagerTax
and fund performance across all the three subsamples. The findings in this table corroborate with
our earlier findings in Table IV in that the negative relation between personal tax rates and fund
performance is robust to potential tax management by fund managers.
<INSERT TABLE V >

3.4 Alternative Explanation #2: Competition

Hedge fund competition within a particular state may also be affected by personal income
tax rates. Specifically, new funds may choose to locate in states with lower tax rates while existing
funds may close and move out of states with higher tax rates. If this were to be true, fund
competition should weaken in states with higher tax rates, which would predict better, and not
worse, performance for funds located in those states. Therefore, a priori changes in hedge fund
competition should bias us against finding worse performance after tax increases. Nonetheless, we
examine this alternative explanation by including two alternative measures of fund competition as
an additional control in our baseline specification in equation (1). Our first measure of competition,
HHI State, is the Herfindahl index of assets under management across all hedge funds located in

a state. Our second measure, LnNofunds State, is the natural logarithm of the number of funds in
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a state. As shown in Table VI, ManagerTax continues to have a negative and statistically
significant coefficient across all specifications, regardless of whether we use raw returns or 8-
factor alphas to measure fund performance. These findings suggest that potential changes in fund
competition because of changes in tax rates do not materially affect our primary finding of a
negative relation between fund performance and personal income tax rate.

< INSERT TABLE VI >
3.5 Alternative Explanation #3: Local firms

If tax rate changes also affect the work incentives of corporate managers, our results could
potentially be driven by tax rates affecting performance of local firms (located in the same state as
the hedge fund), and if the fund invests substantially in local firms. In other words, the observed
negative relation between personal income tax rates and hedge fund performance could then be
driven by the performance of local firms rather than changes in fund manager’s effort. To test this
conjecture, we divide the fund’s stock holdings into portfolios of local and non-local stocks based
on the fund’s 13f filings. If our main result continues to hold for non-local portfolio stocks, this
would mitigate concerns that the overall decline in fund performance is being driven by corporate
managers of local firms subject to the same personal income tax rates.

To compute returns for local and non-local stocks, we follow Daniel, Grinblatt, Titman,
and Wermers (1997) (DGTW). The DGTW procedure accounts for stock characteristics (size,
book-to-market, and momentum) and calculates a benchmark-adjusted measure of abnormal
returns for each stock held by a fund. We then aggregate the abnormal returns at the portfolio level
on a value-weighted basis to obtain DGTW Adjusted Return. We also construct an alternative
measure, FFC Alpha, using the three-factor model of Fama and French (1993) augmented with a

momentum factor from Carhart (1997).
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We re-estimate the empirical specification in equation (1) separately for the local and non-
local stock portfolios, and report the results in Table VII. Regardless of whether we use DGTW
Adjusted Return or FFC alpha, we observe that the coefficient of ManagerTax is negative and
significant for the portfolio of non-local stocks, but insignificant for the local stock portfolio.
Overall, this evidence mitigates potential concerns that changes in local firms’ performance in
response to tax changes explain our findings. At the same time, these results also suggest that the
observed relation between fund performance and personal income tax rate are not attributable to
local macroeconomic conditions.

< INSERT TABLE VII >
3.6 Alternative Explanation #4: Fund Flows

Another possibility is that increases in personal tax rates can influence the behavior of fund
investors which in turn can affect fund performance. To begin with, we control for fund flows
across all our empirical tests to account for such a possibility. Moreover, it is not obvious how tax
increases would affect fund flows for at least two reasons. First, investors might not know which
effect (substitution or income) ex ante would dominate when a fund manager is faced with higher
income tax rates, and choose not to respond. Second, funds located in states with an increase in
personal tax rates may experience lower flows because some high-net-worth individuals located
in the same states have lower post-tax income. In sum, the prediction regarding changes in fund
flows in response to tax increases is ambiguous. Nevertheless, we examine how fund flows are
impacted by increases in tax rates. As shown in Table VIII, we do not find evidence that personal
tax rates significantly influence fund flows.

<INSERT TABLE VIII >

3.7 DID analyses using major state tax changes
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We next employ another DID analysis using a five-year [—2, +2] window around major
state tax change events to allow for asymmetric effect of tax increases and decreases on fund
performance. Such an analysis also helps us lend a causal interpretation to our findings. Following
Giroud and Rauh (2019), we define a major tax increase (decrease) as an increase (decrease) of at
least 100 basis points, or 1%. Since major state-level tax increases and decreases can overlap across
different states, a fund can be both in the treatment and control groups at different points in time
during our sample period. There are only 10 (7) major state tax increases (decreases), which
significantly reduces the sample size for this empirical analysis.'> Moreover, this analysis does not
account for the effect of changes to federal income tax rates on fund performance which we
consider earlier in Section 3.1.

Our model follows equation (1) but substitutes ManagerTax for Treatment, where
Treatment 1is set to one in the post-event period for a fund if the fund manager is in a state that
experiences a large increase or decrease in state personal income taxes and zero, otherwise. Table
IX Panel A presents the results. We observe that the estimated slope coefficient on Treatment is
negative and statistically significant for both raw returns and 8-factor alpha in columns (1) and (3),
confirming our previous findings in Table II that tax increases are associated with worse fund
performance. Based on estimates in column (3), the 8-factor alpha declines, on average by 0.4%
per month for funds in states with a large tax increase. In contrast, we do not observe a significant
change in fund performance in response to major tax cuts. Columns (5) and (7) show an

insignificant coefficient on Treatment. These findings indicate an asymmetric effect of tax changes

15 While there are more large state-level tax increases (decreases) between 1994 and 2017, they do not qualify for our
tests because either there are no hedge funds in those states or there is a subsequent reversal in the state tax change
which disqualifies them for the sample.

21



that was not obvious from earlier findings in Table I1.!° One potential reason why a tax cut may
not induce greater effort, and therefore better fund performance, is because it may be more costly
for managers to exert greater effort (i.e., the cost of exerting effort is convex).!”

We also examine the dynamic response of fund managers to major tax increases. Columns
(2) and (4) show that the decline in fund performance starts in the year of the major tax increase
(i.e., year 0) and persists for the next two years (i.e., years +1 and +2). Relative to two years before
tax increases, the monthly 8-factor alpha is 0.3% lower during years 0 and +1, and is 0.4% lower
in year +2. That is, a majority of performance deterioration takes place in the year of tax change
and does not reverse in subsequent years. Moreover, there is no significant decrease in fund
performance in the year prior to the tax increase events (i.e., year —1), satisfying the parallel trend
assumption for validity of the DID analysis. Consistent with no overall effect of major tax cuts in
columns (5) and (7), there is no temporal pattern in the response of fund managers to tax decreases
in columns (6) and (8). Together, the evidence from dynamic DID panel analysis shows that the
effect of tax increases, but not tax decreases, on fund performance is not transient.

Since tax policy changes can be driven by economic conditions in the state that can
simultaneously affect fund performance, we next identify plausibly exogenous income tax changes
at the state level following Romer and Romer (2010), and Giroud and Rauh (2019). Specifically,
they identify exogenous changes in tax rates as those that are due to the budget deficits inherited
from the previous administration or state’s long-run goals and are therefore less likely to be

correlated with confounding factors that influence economic activity. Requiring exogeneity of

16 Interestingly, prior studies by Heider and Ljungqvist (2015) and Mukherjee et al. (2017) also document an
asymmetric effect of corporate taxes on firms’ innovation and leverage, respectively.

17 For instance, say that a fund manager was working 60 hours per week prior to experiencing a tax cut. While the
manager may retain greater income after a tax cut, increasing the working hours to 70 per week may come with a
greater cost of adverse consequences for the manager’s health and well-being.
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major tax changes further reduces our sample size as there are only 7 (6) exogenous tax increases
(decreases) during our sample period. Despite the loss in statistical power of the tests, our results
are similar though less significant using the subsample of these exogenous state-level changes in
personal income tax rates. For example, as shown in column (3) in Panel B of Table IX, the
coefficient on tax increases is again negative and statistically significant (coefficient = —0.004; ¢-
stats = —3.42), indicating a decline of 0.4% in monthly alpha. The use of exogenous tax changes
in addition to controlling for time fixed effects and state-level macroeconomic conditions further
helps mitigate concerns about unobserved economic factors driving both tax changes and fund
performance.

Our DID analysis so far uses an indicator variable for major tax changes that are more than
1%. Therefore, it does not differentiate between small and large changes above this threshold.
Therefore, in Panel C, we also use the actual magnitude of the tax change, AManagerTax, as a
treatment variable to provide further insights into the economic significance of our findings. We
continue to find a significant negative coefficient for the continuous treatment variable,
AManagerTax for tax increases in columns (1) through (4). To better compare the economic
magnitude of the effect of taxes on fund performance with that in our baseline specification in
equation (1), we use a one standard deviation change in the /evel of personal tax rates. Based on
the estimates in column (2) in Table IX, annual alpha decreases by 2.6% (= 0.076x0.029x12),
which is 44% larger than the 1.8% decline in alpha in the baseline results in Table II. In other
words, there is a greater deterioration in fund performance when the magnitude of the tax increase
is larger.

< INSERT TABLE IX >

4. Tax rate and stock selection
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One advantage of using the hedge fund setting to examine the relation between tax and
effort is that fund managers’ actions are observable through their stock selection. This setting
allows us to explore the possibility of effort shirking by examining the security selection decisions
of fund managers. One of the primary job functions of fund managers is to acquire and process
private information about security prices to manage the portfolios for their investors (e.g.,
Stoughton, 1993). Fund managers may shirk effort by avoiding stocks with greater information
asymmetry. Following the prior literature (e.g., Chari, Jagannanthan, and Ofer, 1988; Glosten and
Milgrom, 1985; Brennan and Subrahmanyam, 1995; Aboody and Lev, 2000), we use several
proxies for information asymmetry: firm size, analyst coverage, firm age, stock illiquidity, R&D
expenditure, and idiosyncratic stock return volatility. We then examine the relation between the
personal tax rate of fund managers and information asymmetry of stocks held in their portfolios.

Specifically, we estimate the following econometric model at the stock-quarter level, which
allows us to control for various firm and stock characteristics:

HFownershipij, =  yo + yinformationAsymmetry;.; xManager Tax;,

+ ya2InformationAsymmetry; .1 + ysManager Tax;, (2)
+> yControls; + FundFE + StockFE + YrQtrFE + €,

HFownership;j, is the total number of shares of a stock i owned by a hedge fund j divided
by the total number of shares outstanding in quarter ¢. InformationAsymmetry;.; are proxies of
information asymmetry of stock i at the end of quarter #-1. These proxies include firm size
(LnFirmSize), analyst coverage (LnAnalyst), illiquidity ({/lliquidity), R&D expenditures (R&D) and
stock’s idiosyncratic return volatility (/dioVolatility). Detailed variable definitions are in Appendix
B. Fund-level controls include lagged fund size (LnAssets), fund flow (Flow), and fund age

(LnAge). In addition, we control for several stock characteristics including market-to-book ratio
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(MB), stock price (LnPrice), momentum (Momentum), dividend yield (D/P), and market beta
(Beta). We include fund (FundFE), stock (StockF'E), and year-quarter (YrQtrFE) fixed effects to
account for unobserved manager skill, stock characteristics, and macroeconomic factors,
respectively.

The results of the security selection analyses are presented in Table X. The coefficients on
the interaction terms between tax and different measures of information asymmetry are statistically
significant and carry signs that are consistent with our expectations. That is, fund managers invest
in stocks with lower information asymmetry after increases in personal income tax rate. These
results indicate that hedge fund managers increase their equity holdings of firms that are larger,
have lower R&D expenditures, have greater analyst following, and hold stocks with greater
li