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Introduction
The conventional wisdom is that the tax burden of
an investment strategy increases with its turnover,
as high-turnover strategies exhibit a higher
propensity to realize capital gains. Short selling in
particular is often perceived to be tax-inefficient
since realized capital gains on short positions are
generally taxed at a higher short-term capital gains
tax rate, regardless of the holding period. In our
study, we find that, contrary to popular perception,
actively managed investment strategies that take
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Deferring capital gains is beneficial for several
reasons. Long-term capital gains are taxed at a
lower rate than short-term capital gains. Further
deferral of realization of long-term capital gains
to a future period allows investors to benefit from
the time value of money with potentially more
capital available for reinvestment. Importantly,
the taxation of capital gains can be completely
avoided when assets with unrealized gains receive
a step-up of the cost basis at death or are gifted to
a charity.

advantage of short selling can not only have low

On the other hand, it is advantageous to accelerate

tax burdens, but can even result in significant

the realization of capital losses since these losses

tax benefits if executed with an eye toward tax

can be used to offset current or future capital

awareness.1

gains in the overall portfolio. Realizing short-

In this paper, we first show the tax efficiency of
strategies which employ short selling and explain
the mechanics underpinning the tax efficiency.2
We then demonstrate, through historical strategy
simulations, how introducing tax awareness into
market neutral strategies can further increase
after-tax returns. We show that the tax benefits

term losses is particularly beneficial because they
first offset higher taxed short-term capital gains.
As an example, under the assumption of a 43.4%
short-term capital gains tax rate, by realizing a
$100 short-term capital loss an investor with large
short-term capital gains tax liabilities can achieve
a tax benefit of $43.4.3

of tax-aware market neutral equity strategies

A tax-aware approach to investing recognizes that

are persistent and sustainable over time. We

realizing gains results in tax costs and realizing

then discuss the impact of liquidation taxes and

losses results in tax benefits and puts these tax

conclude with practical applications of tax-aware

costs and benefits on an equal footing with pre-tax

strategies.

alpha. Since the after-tax return of an investment

Principles of Tax-Aware Investing
What matters is not how much you make but how
much you keep, and taxes can be a significant drag
on what investors get to keep. Some common ways
for individual investors to reduce their tax burdens
include deferring the realization of capital gains
and accelerating the realization of capital losses.

strategy is the sum of its pre-tax return and its
associated tax liabilities or benefits, we can view
tax-aware strategies as those that seek attractive
after-tax returns.

Such strategies can thus be

particularly well adapted to the needs of taxable
investors in taxable accounts.
Simulation Methodology
We simulate tax-agnostic and tax-aware versions
of quantitative market neutral strategies, over a

1
2
3

The idea that combining long and short positions enhances tax efficiency has been previously discussed by Means (2002), Farr (2004), Gallmeyer et
al. (2006), and Berkin and Luck (2010).
Tax treatment depends in part on the investment vehicle used and the instruments traded. Throughout this paper we consider cash equities and
taxable separately managed accounts of individual investors. The same tax treatment would not apply to, for instance, 40 Act Registered Investment
Companies.
The 43.4% tax rate is the maximum individual federal tax rate (39.6%) plus net investment income tax (3.8%).
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period of 31 years from 1985 to 2015. Both versions

realized by the market neutral strategy that can be

use the same model, but the tax-agnostic strategy

used to offset gains realized by other strategies in

does not employ tax-aware rebalancing and thus

the investor’s portfolio.

represents the baseline case. The quantitative

Exhibit 1 | Performance of a Hypothetical ValueMomentum Market Neutral Strategy, 1985-2015

strategies combine value and momentum style
factors with equal weights. Appendix A provides
further details on methodology and tax rate
assumptions.4
The tax-aware strategy seeks to reduce tax
liabilities from capital gains and increase tax
benefits from capital losses by systematically
accelerating the realization of capital losses and
deferring the realization of capital gains. This is
achieved through an optimization that balances
the expected pre-tax benefits of liquidating
unattractive positions against the tax liabilities or
benefits associated with those liquidations.5
Understanding the Tax Efficiency of Market Neutral
Equity Strategies
Tax-Agnostic versus Tax-Aware Strategy
Performance
Exhibit 1 shows performance and turnover
statistics for the simulated tax-agnostic and taxaware strategies, each at a 4% volatility target.6
The most striking result in Exhibit 1 is that the
tax-agnostic strategy, instead of realizing a tax
liability, realizes an annual tax benefit of 0.3%,
despite its high annual turnover (670% of NAV,
274% of GNV).7 This benefit comes from tax losses
4
5

6
7
8

9

Annual Return
Pre-Tax
Tax Benefit (Liability)
After-Tax
Annual Volatility
Pre-Tax
After-Tax
Annual Sharpe Ratio
Pre-Tax
After-Tax
Turnover and Gross Notional Value
Annual Turnover, % of NAV
Annual Turnover, % of GNV
Gross Notional, % of NAV

Tax-Agnostic

Tax-Aware

5.5%
0.3%
5.8%

4.3%
6.1%
10.4%

4.8%
4.7%

4.6%
5.6%

1.1
1.2

0.9
1.9

670%
274%
246%

504%
158%
321%

Source: AQR. Data as of December 31, 2015. Please see the Appendix
for an explanation of the hypothetical data. The universe is a large-cap U.S.
stock universe. Returns are gross of fees and transaction costs and excess
of cash (Merrill Lynch T-Bill Index). Not representative of an actual portfolio
that AQR currently manages. Hypothetical data has inherent limitations,
some of which are disclosed herein.

In our analysis, tax-aware rebalancing of the market
neutral strategy increases the tax benefits from
0.3% to 6.1% per year. Pre-tax return decreases by
about 1% as the weights of the tax-aware strategy
deviate somewhat from those of the tax-agnostic
strategy.8 However, this reduction in pre-tax return
is outweighed by the increase in tax benefits. As a
result, tax awareness increases the after-tax return
from 5.8% to 10.4% and the after-tax Sharpe ratio
from 1.2 to 1.9 (see the bold numbers in Exhibit 1).
Exhibit 1 reveals that tax awareness also reduces
the turnover of the strategy.9 What explains this
surprising tax efficiency of market neutral strategies?

The main conclusions about the tax benefits of short selling and tax awareness are not affected qualitatively if we use strategies with different factor
specifications. However, in general, systematic strategies that use optimization in portfolio construction and are rebalanced with an approximately
monthly frequency are better candidates for tax-aware rebalancing.
The optimizer might “sacrifice” some of the pre-tax alpha in order to increase the after-tax alpha. It is important to note though that in our context
“sacrifice” does not mean giving up virtually certain pre-tax performance in order to achieve a tax benefit. It is a probabilistic statement relying on
numerous assumptions such as accuracy of the expected return and risk predictions and the ability of the investor to utilize realized loss offsets
optimally.
Turnover is defined as the average of all the purchases and sales and is normalized by either the net asset value (NAV) or the gross notional value
(GNV). This definition of the turnover follows the definition commonly used by mutual funds, which is calculated by dividing the lesser of purchases or
sales of securities by the monthly average of the value of the portfolio securities (https://www.sec.gov/about/forms/formn-sar.pdf).
At a target volatility of 4%, the tax-agnostic strategy is 123% long and 123% short, adding up to the GNV of 246%.
Given that the weights of the tax-aware strategy will deviate from those of the tax-agnostic strategy, long horizon investors might be concerned that
tax-aware rebalancing might lead to a progressive divergence over time of the returns of the tax-agnostic and tax-aware strategies. However, we
observe a high return correlation of 0.9 between the tax-agnostic and tax-aware strategies even at the end of our thirty year sample period, where the
correlation is calculated over a 36-month rolling window.
Another effect of tax awareness is that the exposures shift away from value and toward momentum, as previously observed by Israel and Moskowitz
(2012). This is because deferring the realization of capital gains results in holding on to recent winners, and accelerating the realization of capital
losses results in selling recent losers, which is to some extent similar to how a momentum signal is constructed.
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Inherent Tax Efficiency of Market Neutral Equity

Exhibit 2 shows that the tax-agnostic strategy has

Strategies

a pre-tax gain of 18.2% on the longs and a pre-tax

On average, equity markets go up — e.g., the Russell
1000 index had an average annual return of 12.6%
during our sample period. As a consequence, long
positions tend to appreciate, while short positions
tend to lose value.10
Moreover, under current law, all gains and losses
realized on short positions, irrespective of the
positions’ holding period, are treated as short-term
gains and losses.11 This amplifies the tax benefits
resulting from losses on the shorts: As short-term
losses first offset short-term gains which are taxed
at a higher rate, they can be particularly beneficial.
We illustrate this via a numerical example in
Exhibit 2.
Exhibit 2 | Hypothetical Annual Pre-Tax Returns
and Realized Gains and Losses of the Tax-Agnostic
Strategy, 1985-2015
20%

Gains and Losses

18.2%
5.5%

5%

the tax-agnostic strategy, a large proportion of the
gains and losses are realized. In this simulation, the
long leg realizes a 14.5% gain, roughly 80% of the
total gains on the longs, consisting of a 7.5% shortterm gain and a 7.0% long-term gain. Similarly,
the short leg, realizes a -11.2% loss, roughly 88% of
the -12.7% total loss, all of which is characterized
as short-term. The short-term losses on the shorts
of the tax-agnostic strategy more than offset its
short-term gains on the longs to result in a net
short-term loss of -3.7%. Note that the long-term
gain on the longs remains at 7.0% since there are
no offsetting long-term losses.
Multiplying the long-term gain and short-term
loss by the respective tax rates of 23.8% and 43.4%
a 0.37% tax benefit arising from dividends results

7.0%

in the 0.32% tax benefit reported in Exhibit 1.12
How Tax Awareness Boosts Tax Efficiency

7.5%

0%

Net ST Loss
-3.7%

-5%
-10%

strategy return of 5.5%. Due to the high turnover of

yields a tax cost of 0.05%. Subtracting this cost from

15%
10%

loss of -12.7% on the shorts resulting in a pre-tax

-11.2%
-12.7%

In addition to the fact that short positions on
average lose value due to stock market appreciation,
the ability to sell short increases the opportunity
set for loss harvesting, especially in bull markets.

-15%

Whether in a bull market or in a bear market, the

-20%
Pre-Tax

Realized

Pre-Tax: Longs

Pre-Tax: Shorts

Realized: Longs Short-Term

Realized: Longs Long-Term

Realized: Shorts
Source: AQR. Data as of December 31, 2015. Please see the Appendix
for an explanation of the hypothetical data. The universe is a large-cap
U.S. stock universe. Returns are gross of fees and transaction costs and
excess of cash (Merrill Lynch T-Bill Index). Sharpe ratio equals excess
return over cash divided by the standard deviation of excess returns.
Not representative of an actual portfolio that AQR currently manages.
Hypothetical data has inherent limitations, some of which are disclosed
herein.

long and short sides of the portfolio will typically
move in opposite directions. When one side is
realizing gains, the other is realizing losses. This is
what makes market neutral strategies particularly
well-suited for obtaining tax benefits through taxaware management.
Exhibit 3 shows how tax-aware rebalancing
changes the pattern of realization of capital

10 This is true even though the strategy seeks to produce positive returns whether the market is rising or falling, the aim of the strategy is to have the
longs outperform the shorts.
11 See the appendix for further details on our tax accounting and tax rate assumptions. These are derived from the Internal Revenue Code and the Code
of Federal Regulations as of 2016.
12 We explain in Appendix A that we assume that dividends on the longs are treated as qualified dividend income taxed at 23.8% and the in-lieu
dividends on the shorts are treated as ordinary expense providing an offset against ordinary investment income taxed at 43.4%. This difference in tax
rates applied to dividends on long and short positons results in a tax benefit.
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gains and losses as compared to Exhibit 2. The

As seen in Exhibit 3, when short-term losses on

difference in the pre-tax gains and pre-tax losses is

the longs and on the shorts are aggregated, the

now somewhat smaller yielding a pre-tax strategy

total realized short-term loss is -20.2% while the

return of 4.3%. The tax-aware strategy defers the

realized long-term gain is 13.8%. Multiplying the

realization of capital gains on the longs resulting

total long-term gains and short-term losses of

in a short-term realized loss of -2.2% and a long-

the tax-aware strategy by the respective tax rates

term realized gain of 13.8%. Together these two

of 23.8% and 43.4% yields a tax benefit of 5.5%.

numbers add up to a net realized gain of 11.6%,

With the additional 0.6% tax benefit coming from

which constitutes only 52% realization of the

dividends — qualified dividend income on the

22.7% total gain on the longs. In comparison, the

longs and ordinary expense on the shorts — the

tax-agnostic strategy realizes as much as 80% of

total tax benefit is 6.1% as is shown in Exhibit 1.

the gain on the longs, as we saw in Exhibit 2. The
tax-aware strategy also accelerates the realization
of capital losses so that 98% of the losses on the
shorts are realized, compared to 88% for the taxagnostic strategy.
Exhibit 3 | Hypothetical Annual Pre-Tax Returns
and Realized Gains and Losses of the Tax-Aware
Strategy, 1985-2015

the

incremental

tax

efficiency

of

tax-aware

market neutral strategies over their tax-agnostic
counterparts results from a reduction in net
short-term gains realized by long positons and an
increase in net short-term losses realized by short
positions.

25%

Benefits of Tax-Aware Market Neutral Equity

20%

Strategies over Time

15%
Gains and Losses

To summarize, in our simulated strategy analysis,

Level of Tax Benefits

22.7%

10%
5%

4.3%

0%

13.8%

Exhibit 4 shows the annual tax benefits of the taxagnostic and tax-aware market neutral strategies.

-2.2%

While on average the tax-agnostic strategy gives

-5%
-10%
-15%

-18.4%

-18.1%

Net ST Loss
-20.2%

rise to a tax benefit, in any given year it can result in
either a tax liability or a tax benefit. In comparison,
the tax-aware strategy results in a meaningful tax

-20%

benefit in most years. Importantly, the tax benefits

-25%
Pre-Tax

Realized

Pre-Tax: Longs

Pre-Tax: Shorts

Realized: Longs Short-Term

Realized: Longs Long-Term

Realized: Shorts
Source: AQR. Data as of December 31, 2015. Please see the Appendix
for an explanation of the hypothetical data. The universe is a large-cap U.S.
stock universe. Returns are gross of fees and transaction costs and excess
of cash (Merrill Lynch T-Bill Index). Not representative of an actual portfolio
that AQR currently manages. Hypothetical data has inherent limitations,
some of which are disclosed herein.

of the tax-aware market neutral strategy do not,
in our analysis, seem to deplete over time. What
makes the potential tax benefits of the tax-aware
market neutral strategy so sustainable? The next
section sheds light on this puzzle.

Understanding the Tax Efficiency of Equity Market Neutral Equity Strategies

Exhibit 4 | Year-by-year Hypothetical Tax Benefits
of Market Neutral Strategies, 1985-2015
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Exhibit 5 | Cost Basis of Hypothetical Portfolio
Positions Relative to Net Asset Value , 1985-2015
Portfolio Longs

15%

Relative Cost Basis

150%

5%

100%

50%

Russell 1000

2015

capital gains eventually causes portfolio lockup – a situation where the unrealized gains are
so large that any rebalancing of the portfolio
results in significant tax costs that outweigh the
expected economic gains from trading. Thus,
as the tax-aware strategy systematically defers
the realization of gains, its ability to continually
yield tax benefits across three decades, as shown
in Exhibit 4, seems counterintuitive. However, a
more careful inspection of unrealized gains helps
solve this mystery.
The appreciation of stocks due to the positive
equity premium causes a buildup of unrealized
gains in long positions. Shorts, on the other hand,
tend to incur losses thus creating a steady supply
of loss-harvesting opportunities. We measure the
buildup in unrealized gains using relative cost
basis — the ratio of the positions’ cost basis to
their market value. Exhibit 5 plots the evolution of
the relative cost bases of long and short portfolio

2014

2012

2010

2008

2006

250%
200%
150%
100%
50%

Tax-Agnostic Shorts

2014

2012

2010

2008

2006

2004

2002

2000

1998

1996

1994

1992

1990

0%
1984

It is a common presumption that deferral of

300%

1988

2013

2011

2009

2007

2005

2003

Long-Run Sustainability of Tax Benefits

positions.

Portfolio Shorts

Tax-Aware

Source: AQR. Data as of December 31, 2015. Please see the Appendix
for an explanation of the hypothetical data. The universe is a large-cap U.S.
stock universe. Returns are gross of fees and transaction costs and excess
of cash (Merrill Lynch T-Bill Index). Not representative of an actual portfolio
that AQR currently manages. Hypothetical data has inherent limitations,
some of which are disclosed herein.

Tax-Agnostic Longs

Tax-Aware Longs

Relative Cost Basis

Tax-Agnostic

2001

1999

1997

1995

1993

1991

1989

1987

1985

-5%

2004

2002

2000

1998

1996

1994

1992

1990

1988

1984

1986

0%

0%

1986

Tax Benefits

10%

Tax-Aware Shorts

Source: AQR. Data as of December 31, 2015. Please see the Appendix
for an explanation of the hypothetical data. The universe is a large-cap U.S.
stock universe. Not representative of an actual portfolio that AQR currently
manages. Hypothetical data has inherent limitations, some of which are
disclosed herein.

The top chart shows how, for a passive low
turnover index, like the Russell 1000, the relative
cost basis decreases over time. In contrast, for the
tax-agnostic market neutral strategy, the relative
cost basis of the longs remains close to 100%,
due to its higher turnover and more frequent
realization of gains. In the case of the tax-aware
strategy, as it defers the realization of gains on the
longs, the relative cost basis of its long positions
declines over time, but to a lesser extent than that
of the passive index due to the strategy’s naturally
higher turnover.
The bottom chart in Exhibit 5 shows the relative
cost basis for the shorts in the market neutral
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strategies. It remains close to 100% as both the

tax-agnostic counterpart as it results in a higher

tax-agnostic and tax-aware strategies seek to

after-tax post-liquidation wealth. This is due to

continuously realize losses on the shorts. By

the substantially higher tax benefits of the tax-

constantly refreshing the cost basis of the short

aware strategy that the investor gets to reinvest

positons, i.e. keeping it close to 100% of the

for many years.14 We note that the assumption

positions’ value, market neutral strategies make

of fully taxable liquidation in the last period is

loss realization potentially sustainable in the long

fairly conservative as, under the current law, a

run.

tax-aware investor has ways to reduce or entirely
avoid liquidation taxes, for example, by donating

Timing of Tax Benefits
Long-only

loss-harvesting

the appreciated shares to a qualified charity, or
strategies

tend

to

holding them until death when the cost basis of

realize higher tax benefits in bear markets due to

the shares is stepped-up to their market value.

declining stock prices. Contrary to that, the tax-

Exhibit 6 | Hypothetical Effect of Liquidation Tax on
Investor’s Wealth, 1985-2015

losses in bull markets exactly when they are

$10

needed the most — when the market performance
is strong and many other long-biased investments

return and the tax benefits of the tax-agnostic

Tax-Agnostic

strategy.
The Effect of Liquidation Tax
One consequence of deferring the realization of
capital gains is that the unrealized capital gains,
and thus the liquidation tax liability, tend to
increase over time. Exhibit 6 shows the effect of
liquidation tax on the investor’s wealth for the tax-

2014

2012

2010

2008

2006

2004

2002

2000

correlation of -0.3 between the Russell 1000 index

$0
1998

aware strategy tax benefits is 0.2, compared to a

1996

between the Russell 1000 index return and the tax-

$2

1994

markets. In the simulation herein, the correlation

1992

shorts, tends to achieve higher benefits in up

$4

1990

to tax benefits mostly by realizing losses on the

1988

markets, the tax-aware strategy, which gives rise

$6

1984

realize losses in up markets and gains in down

Investor Wealth ($)

are likely to be at a gain. Since shorts, on average,

PostLiquidation
Wealth

$8

1986

aware market neutral strategy tends to realize

Tax-Aware

Source: AQR. Data as of December 31, 2015. Please see the Appendix
for an explanation of the hypothetical data. The universe is a large-cap
U.S. stock universe. Returns are gross of fees and transaction costs.
Not representative of an actual portfolio that AQR currently manages.
Hypothetical data has inherent limitations, some of which are disclosed
herein.

Practical Uses of Tax-Aware Market Neutral Equity
Strategies

agnostic and tax-aware strategies.13 The tax-aware

There are three immediate applications of the

market neutral strategy has a higher liquidation

potential tax and pre-tax benefits realized by tax-

tax liability. However, for a taxable investor,

aware market neutral strategies.

even after accounting for the liquidation tax, the

aware strategy may help the investor offset gains

tax-aware strategy is more advantageous than its

realized by other less tax-efficient managers in her

13 Investor wealth is the sum of strategy NAV and the reinvested tax savings arising from the tax benefits.
14 This assumes a reinvestment rate of after-tax U.S. dollar 3-month LIBOR.

First, the tax-
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portfolio and act as the principal source of overall

realize losses exactly at the time when investors

portfolio tax efficiency.15 The strategy effectively

need tax offsets the most, that is, when markets

expands the opportunity set of potential managers

are up and other investments in their portfolios

as it enables the investor to consider managers

are likely to be at a gain.

who might otherwise have been too tax-inefficient
to include.

Tax-aware

market

important

practical

neutral

strategies

applications

have

such

as

The second application is reducing the risk of a

potentially making a multi-manager investment

concentrated and highly appreciated position in

portfolio more tax-efficient, helping an investor

a tax-efficient manner. An investor might hold a

diversify concentrated low-cost-basis positions,

highly concentrated portfolio that she would like

and providing a source of attractive diversifying

to diversify but is unable to do so due to a high

after-tax returns.

tax burden of large unrealized gains. A tax-aware
market neutral strategy can realize tax losses to
offset the gains realized during the transition
period.16
The third application is that even without the tax
benefit of offsetting short-term gains from other
investments, the tax-aware strategy may yield
attractive after-tax returns that are uncorrelated
to equity markets. To generate the same after-tax
return, a strategy with tax liabilities would need to
generate higher pre-tax returns to overcome the
tax drag, which can be substantial.
Conclusions
In this study we show that, counter to popular
belief, market neutral equity strategies can be
very tax-efficient because short positions give rise
to considerable opportunities for realizing shortterm losses.
Adding tax-aware portfolio construction can
further improve after-tax returns of market neutral
strategies, and may even realize tax benefits
similar in magnitude to pre-tax alpha. Moreover,
tax benefits of the tax-aware market neutral
strategy can persist in the long run. Importantly,
these tax benefits are positively correlated with
market returns because short positions tend to
15 The approach to portfolio allocation where a tax-aware passive core is used to offset capital gains realized by the trading of satellite managers was
proposed by Brunel (2001), Rogers (2001), Stein (2001) and Quisenberry (2003).
16 Farr (2004), Rogers (2006), and Wilcox et al. (2006) suggest that a strategy implementing leverage and shorting can be an effective means for
diversifying a concentrated portfolio.
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Appendix
Details of Methodology
This section describes the methodology we use in the simulation in the main body. All the results in the
paper are reported gross of management fees, transaction costs, and financing costs.17
A. Alpha Model
The portfolio construction process begins with a quantitative alpha model that yields stock-level alphas.
The model is built over a US large-cap universe similar to the universe of Russell 1000 constituents,
and combines value and momentum style factors with equal weights. Value is measured by the most
frequently used academic measure of equity value: the book-to-market ratio. Following Asness and
Frazzini (2013) we scale the book value of a firm with the most recent market capitalization of the firm.
Momentum is measured by total return over the preceding 12 months, excluding the most recent month.
B. Portfolio Construction
The strategies are rebalanced monthly over the period from January 1985 to December 2015 and target
4% risk. The portfolio is dollar-neutral and the portfolio beta versus the Russell 1000 index is constrained
to be between +0.02 and -0.02.To create tax-aware strategies, the optimizer incorporates tax implications
into the portfolio construction process.
C. Tax Accounting and Tax Rate Assumptions
Since the effects of tax lot accounting are not central to our conclusions and have been analyzed
elsewhere, we use the highest-in first-out, or HIFO, tax lot accounting method throughout the paper. The
tax rates we use correspond to the tax rates for a U.S. individual in the top federal marginal income tax
bracket in 2016: 23.8% on long-term and 43.4% on short-term capital gains.18 Gains on short positions
are almost always taxed as short-term capital gains, regardless of the holding period of the short position.
All dividends paid on long positions are assumed to be qualified and therefore taxed at a 23.8% rate.
This assumption is consistent with strategies using relatively long holding periods, as does the combined
value-momentum strategy we study in this paper. All in-lieu dividends paid on short-positions are treated
as an interest expense offsetting ordinary investment income taxed at 43.4%. This difference in tax rates
applied to dividends on long and short positions creates a tax benefit. The tax rates are assumed to
remain constant throughout the simulation period.
We assume that realized losses can be used immediately to offset capital gains of the same character
elsewhere in the investor’s portfolio. This means that an investor realizing a $100 short-term capital
loss will achieve a tax benefit of $43.4in the current year. Thus, these results are relevant for investors
who realize sufficient short-term and long-term capital gains from other investment sources. Sialm and
Sosner (2017) show how changing this assumption affects the tax outcomes for investors.

17 Sialm and Sosner (2017) find that introducing such costs does not change the main conclusions.
18 Note that many states impose additional taxes on capital income, which are not included in these rates.
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