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A

n eff icient stock market is
beneficial to society and increases
gross domestic product (GDP)
through the optimal allocation
of capital. To incorporate new information into stock prices, trading is needed.
However, for investors, trading decreases
returns because, before costs, active investing
is a zero-sum game. Still, trading levels are
anomalously high, which results in a drag
on global GDP (French [2008]). Excessive
trading can be directly linked to investor
overconf idence (see Odean [1998] and
Scheinkman and Xiong [2003]). However,
even rational portfolio managers who are not
overconfident could trade excessively to give
a signal to clients and employers that they
are worth earning their fees (see Dow and
Gorton [1997]). In fact, mutual fund performance is negatively affected by the amount
of trading (see Carhart [1997]; Cremers and
Pareek [2016]).
Market-weighted passive investing
is increasingly popular because it barely
involves trading, thus limiting transaction
costs, and incurs low implementation costs.
However, with passive buy-and-hold market
investing, one also assumes the stock market
to be efficient.1 Paradoxically, if everyone
attempted to invest passively, the market
would become highly inefficient, so trading
is necessary to ensure fair prices. Many
empirical asset pricing studies indeed show

that the stock market is inefficient with
regard to risk. The capital asset pricing model
(CAPM) predicts a positive relation between
systematic risk and return, but empirical tests
show a f lat or even negative relation. Even
in the early 1970s, some early tests of the
CAPM showed that low-risk stocks have
high risk-adjusted returns (e.g., Haugen and
Heins [1975]). This low-volatility effect or
low-risk anomaly did not receive much attention until the 1990s.2 Driven by this academic
evidence, low volatility has emerged as a distinctive and popular investment style since
the 2000s. The financial crises of 2008 highlighted that this defensive style differs from
traditional value investing, which unlike low
volatility did not offer protection during the
2008 stock market crash.
Low-volatility investing is not a passive
strategy. To construct a low-volatility portfolio or a low-volatility index, regular
rebalancing is required because the risk of
stocks varies over time. For example, most
telecom stocks were very volatile in the
1990s but became less volatile in the 2010s.
An interesting question is how much trading
is actually needed to efficiently construct and
maintain a low-volatility portfolio. There is a
growing body of literature on low-volatility
investing. Many of these studies show risk
reduction levels of around 25%, whereas
single-counted turnover levels vary between
20% and as high as 120%. Higher turnover
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implies higher trading costs, and several studies have
showed that the abnormal profits from fast strategies
such as momentum and short-term reversal vanish after
transaction costs are taken into account (e.g., Avramov,
Chordia, and Goyal [2006]).
The aim of this article is to investigate the relation between turnover and the amount of risk reduction. 3 Because differences in turnover are caused by
differences in portfolio construction methodology,
look-back period, sample period, or inclusion of international stocks, we aim to control for these separate
effects in two ways. First, we employ an empirical
literature study and regress the volatility reduction on
the amount of turnover and control for characteristics
such as methodology and sample definition. Second, we
empirically investigate the relation of turnover and risk
reduction with portfolio simulations and keep all other
things equal. These two approaches supplement each
other and help to give a robust estimate of the relation
between turnover and volatility reduction. This helps us
to answer the question of how much turnover is needed
to create an efficient low-volatility portfolio or index.
We find that an efficient low-volatility strategy
needs little trading. In addition, low-volatility stocks
are more liquid and cheaper to trade, primarily because
they are much larger than the average stock. The literature study and empirical results reveal a concave relation between risk reduction and trading levels. Each
further increase in turnover results in smaller marginal reductions in volatility. The law of diminishing
returns also applies to other factors such as value and
momentum, and integrating them into a multifactor
low-volatility strategy is an efficient way to either
increase alpha or reduce turnover further.
In the remainder of this article, we first brief ly
discuss why investors trade too much and how much
trading takes place in low-volatility stocks and estimate
the costs of trading these stocks. Second, we investigate
how much turnover is actually needed to reduce
volatility using a meta-study. Third, we empirically
test the relation between turnover and volatility reduction, in a controlled study. We also test the relation
between exposure to value and momentum factors and
turnover and integrate these factors into a multifactor
low-volatility strategy. We end with concluding remarks
and implications for investors.

TRADING LOW-VOLATILITY STOCKS

Excessive trading hurts investment returns.
For example, Carhart [1997] found that mutual fund
turnover is significantly negatively related to net mutual
fund performance, and Odean [1999] showed that most
actively trading retail investors have the lowest returns.
Excessive trading is either caused by overconfidence
or agency effects. When stocks show large price
f luctuations, this noise (Black [1986]) could work as
a catalyst, increasing the amount of trading in these
volatile stocks. Falkenstein [2009] argued that highvolatility stocks are more attention grabbing and more
prone to overconfidence, resulting in higher traded
volumes and lower returns.
Who are net buyers of low-volatility stocks?
Evidence from retail investors, mutual fund managers,
and hedge funds shows a positive relation between
volatility and trading. First, Odean [1999] showed that
most active private traders are drawn to the risky part
of the market and tend to buy high-volatility stocks.
Second, Cremers and Pareek [2016] showed that the
most successful mutual funds that outperform their
benchmarks by 2% trade little and have positive exposure
to low-risk stocks and other proven factors. Third, Blitz
[2018] showed that hedge funds are net buyers of highvolatility stocks, going against the evidence that points in
the direction of buying low-volatility stocks. From these
studies, a common pattern arises: The most active investors tend to trade in the most volatile part of the market
and have negative exposure to low-volatility stocks.
How much trading takes place in low-volatility
stocks? Schwert [1989] reported a positive relation
between stock return volatility and the dollar traded
volume in stocks. Thus, he found lower trading activity in
low-volatility stocks. Chordia, Huh, and Subrahmanyam
[2007] confirmed this finding also when controlling
for several other factors, such as value and momentum.
To measure the amount of turnover in low-volatility and
high-volatility stocks, we sort the largest 3,000 global
stocks based on their historical three-year weekly stock
return volatility. For each volatility quintile, Exhibit 1
reports the market capitalization in billions of U.S.
dollars, average daily dollar trading volume, and turnover. Turnover is defined as the percentage market value
of a stock traded in a year.
The average low-volatility stock has a turnover
of 77%, whereas the average high-volatility stock has
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Exhibit 1
Turnover in Volatility-Sorted Stocks

Notes: This exhibit shows the relation between stock turnover, volatility,
and market capitalization for the largest 3,000 global stocks as of
January 1, 2015. Panel A shows five quintile portfolios of stocks sorted
on three-year stock return volatility. Market capitalization is in billions
of USD, and average daily dollar volume is defined over the past 260
trading days. Annual stock turnover is defined as the daily dollar volume
divided by the market capitalization multiplied by 260 trading days and
expressed as percentage. Panel B shows the results for portfolios directly
sorted on turnover.

a much higher turnover of 281%, in line with findings
reported by Schwert [1989]. Thus, turnover in highvolatility stocks is almost four times higher than in
low-volatility stocks. The relation between the average
quintile volatility and average quintile turnover is
very strong: The group correlation is 99.6%. Furthermore, low-volatility stocks are almost five times larger
than high-volatility stocks—US$23 billion versus
US$5 billion. In sum, low-volatility stocks are 30%
more liquid as measured by traded dollar volume; thus,
the fact that they are bigger more than compensates for
the lower turnover. We also sort stocks based on stock
turnover. Panel B shows that stocks with low turnover
also have lower volatility, which confirms the direct link
between stock price volatility and stock turnover. Thus,
low-volatility stocks have lower turnover, and low-turnover stocks have low volatility. Unreported results also
show that turnover has predictive power for volatility,
on top of volatility.
Trading cost models often assume a positive relation of costs with volatility and a negative relation
with volume and market capitalization (e.g., Keim
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and Madhavan [1997]). A typical low-volatility stock
will be cheaper to trade because it has a higher market
capitalization; higher volume and low price f luctuations
will give brokers a lower profit and loss volatility. In an
extensive study on trading costs, Frazzini, Israel, and
Moskowitz [2012, table IV] showed that the average
low-volatility stock is 3 bps cheaper to trade compared
to an average stock. Using these results, the transaction
costs can be estimated to be 14 bps for the average stock,
11 bps for the average low-volatility stock, and 7 bps for
ultra-large stocks that dominate the market portfolio.
The difference between these costs is mainly driven by
market impact costs, which are higher for smaller stocks
with higher volatility.
Another important factor determining a transaction cost estimate is the dollar volume traded. Tracking a
low-volatility index with $10 billion will be more expensive than tracking the same index with $1 billion worth
of assets. Thus, the assets under management level is also
important, especially when strategies grow in size. In the
next section, we consider the amount of trading needed
to construct a systematic low-volatility strategy.
LITERATURE ON TURNOVER
AND VOLATILITY REDUCTION

How much turnover is needed to create and maintain a low-volatility or minimum variance portfolio?
To answer this question, we carry out a meta-study using
previous analyses presented in the literature. We started
with 89 low-volatility articles. From this long list, only
those studies that report turnover levels are included.
Finally, the sample period should be at least 20 years.
Some articles contain several robustness analyses and can
therefore be used more than once. Of course, there are
limitations to this approach. First, many studies do not
explicitly aim to control turnover because this was not
the main objective of the study. Second, many of the
studies can be based on the same underlying data, which
is different than meta-studies in the field of medicine
where samples are fully independent. Still, this method
could provide additional insights.
Exhibit 2 documents the sample per iod
(e.g., 1963–2012) and equity market (e.g., U.S. stocks)
for each study. The exhibit also reports which method
was used for portfolio construction: a ranking-based
approach versus a minimum variance optimized
approach. In total, we employ 21 analyses that report
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Exhibit 2
Literature Review, Volatility Reduction, and Turnover

Notes: This exhibit contains 21 analyses that report turnover in relation to volatility reduction. The columns contain the names of authors of the study with
year of publication, single-counted turnover, volatility reduction, universe, portfolio construction method, and sample period. The last row contains the total
and average values of all analyses.

both volatility reduction and turnover in 13 published
academic journal articles and working papers. Some
of these papers show multiple results comparing two
methodologies (e.g., Shah [2011]; Soe [2012]); some show
results for both U.S. and global markets (e.g., Baker and
Haugen [2012]; Kuo and Li [2013]). Clarke, de Silva,
and Thorley [2006] explicitly showed results with and
without a turnover constraint, and Chow et al. [2014]
showed results for two methods and two markets. These
studies are therefore included more than once in this
meta-analysis. The base-case result from the empirical
section of this article is included as one observation in
this study.4
The 21 analyses report an average volatility
reduction of 26%, varying between 19% and 37%.
The average turnover is 50%, varying between 19%
and 119%. We test whether the amount of turnover is
positively related to the achieved amount of volatility
reduction. We find a weak positive linear relation with

a statistically insignificant coefficient (t-value, 1.39).
Only 5% of the variation in volatility reduction can
be explained with the amount of turnover. Graphical
inspection in Exhibit 3 confirms this weak relation.
Exhibit 4 shows the regression outcomes, with
both single-factor models and a multifactor model.
When log turnover is used instead, we also find an
insignificant positive nonlinear relation, but the relation becomes stronger (t-value, 1.80). Quick wins can be
made for moderate levels of turnover, but they quickly
level off to zero. We therefore continue with log turnover as the explaining variable. When we control for
other variables, we find that the methodology, either
ranking or mean-variance optimization, has no significant impact on risk reduction. This is in line with the
findings of Soe [2012].
Low-volatility investing works both within countries and across countries (e.g., Baker and Haugen [2012];
de Boer, Campagna, and Norman [2013]). Interestingly,
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Exhibit 3

Exhibit 4

Volatility Reduction and Turnover: Literature
Meta-Study

Relation between Volatility Reduction, Turnover,
and Control Variables

Note: This exhibit contains 21 analyses that report turnover (x-axis) in
relation to volatility reduction compared to broad market indexes (y-axis).

Notes: This exhibit shows the low-volatility literature meta-analysis
regression results. Turnover is defined as the single-counted turnover as
reported in the different studies. Log(turnover) is the natural log transformation of the turnover variable. Method is a dummy variable that takes a
value of 1 for a minimum variance approach and 0 for a heuristic ranking
approach. The Universe dummy variable is 1 for U.S. markets and 0 for
global markets. Finally, the #Years variable measures the length of the
samples. Both the coefficient and the t-value are reported. N = 21.
** and * indicate statistical significance at the 1%, and 5% level,
respectively.

global samples show more scope for risk reduction than
U.S.-only samples (t-value, -2.24), which is probably
caused by the greater breadth and diversification potential of the global samples. The coefficient is -0.05, which
means that studies using a global sample show on average
5% more volatility reduction than U.S. studies. Shorter
samples also show more risk reduction, but at marginal
significance. When all variables are combined, the factors lose statistical significance, with universe still being
the strongest factor. Thus, international diversification
helps to improve a low-volatility strategy, a finding not
explicitly discussed in the literature on low-volatility
investing.5 These results also indicate that the implied
empirical or methodological choices leading to higher
turnover do not significantly increase the amount of
risk reduction.
To summarize, the 21 studies combined show
that the amount of turnover is weakly related to risk
reduction but subsumed by other variables, as it does
not survive the robustness tests. Based on these results,
as shown in Exhibit 3, it appears that 30% turnover
should be enough to achieve approximately 25% volatility reduction.
EMPIRICAL RELATION TURNOVER
AND VOLATILITY REDUCTION

In addition to the literature study, we directly test
the inf luence of turnover on the amount of risk reducWinter 2018

tion using simulations to control for all factors. We use
one sample with a fixed time period and apply one
specific methodology. By doing this, all other variables
that inf luence the outcomes are held constant. We consider a global database, employ a ranking approach, and
use the 3,000 most liquid stocks over the period January
1989 to December 2013. At the start of the sample, we
construct a portfolio consisting of 500 stocks with the
lowest historical three-year volatility. We use equalweighted buy-and-hold positions of 20 bps, and positions are only brought back to 20 bps if they exceed
40 bps. Rebalancing takes place on a monthly basis,
and stocks are sold when they fall out of the top 20%
of the ranking.
The market portfolio consists of all stocks weighted
by their market capitalization. For this sample period,
even the market portfolio has a turnover of 5% due to
initial public offerings, delistings, and reinvested cash
dividends. The base-case low-volatility portfolio has
32% turnover and risk reduction of 28%. Some of this
turnover can be prevented because some stocks might
drop to rank 21% and be sold and bought back when
the rank is 19% again. A way to prevent this sensitivity
The Journal of Portfolio M anagement    5

around this threshold is to sell a stock when it drops
significantly below 20%. We lower this sell threshold
in steps of 10%. A lower sell threshold means holding
on longer to a position in the portfolio and hence

Exhibit 5
Volatility Reduction and Turnover: Simulations

Notes: This exhibit contains eight global low-volatility portfolios for the
period 1989–2013, with turnover (x-axis) related to volatility reduction
compared to the market-weighted index (y-axis).

lower (single-counted) turnover. In total, we test eight
low-volatility strategies with different sell-thresholds.
Exhibit 5 shows the relation between risk reduction and
turnover of the different simulated portfolios.
Volatility reduction varies between 22% and
28% and turnover varies between 11% and 32%. The
graph looks very similar to Exhibit 3, although on a
different scale, and the relation becomes near perfect
because all other factors are held constant. The relation between turnover and low-volatility exposure is
again concave; that is, each further increase in turnover
results in smaller marginal exposure to low volatility.
The first 10% turnover gives 22.5% risk reduction, and
the second 10% turnover gives 3.5% additional risk
reduction, whereas the next 10% gives 2.0% additional
risk reduction. Clearly, each unit of additional turnover generates less additional low-volatility exposure.
In this global sample, less than 20% turnover is needed
to achieve 25% volatility reduction.
Exhibit 6 contains more detailed statistics on the
eight different low-volatility portfolios with different
turnover levels. Usually, turnover is related to alpha or

Exhibit 6
Relation between Volatility Reduction and Turnover: Simulations

Notes: This exhibit shows eight simulated low-volatility portfolios with varying degrees of turnover and the market portfolio. The 3,000 largest global
stocks are used for the period January 1989–December 2013. For each portfolio, the exhibit reports average arithmetic gross average returns, volatility of
monthly returns, CAPM alpha, market beta, the sell threshold, and the resulting turnover. The final row shows the amount of total volatility reduction.
Panel B shows the same regression results as in Exhibit 4, but now only turnover and Log(turnover) are used as explanatory variables for the volatility
reduction. N = 8 because the other variables (method, universe, and #years) are constant.
** indicates statistical significance at the 1% level.
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outperformance (see Qian, Sorensen, and Hua [2007]).
In the previous analyses, volatility reduction was used
as a proxy for alpha because alpha was not consistently
reported. The simulations show that alpha and volatility reduction are highly correlated (98%); the alphas
range from 5.3% to 6.5%. Panel B of Exhibit 6 shows
the regression analyses. Similar to the literature study,
the simulations show that log turnover gives a better
description than turnover. The R 2 goes up from 90%
to 97% and the coefficient is 0.05, in line with the 0.04
from the literature study.
TURNOVER AND FACTOR EXPOSURE

Exposure to the low-volatility factor can be
achieved at relatively low turnover and therefore at low
implementation costs. For other factors, getting efficient
exposure could be more challenging. Momentum is
known to be a high turnover strategy, and this fast
factor is not included in asset pricing models such as the
Fama and French three- and five-factor models. Still,
the momentum premium is statistically very significant.
Furthermore, value is known to generate significant
risk-adjusted returns before costs. In this section, we
will consider the relation of value and momentum with
turnover and integrate these factors into an enhanced
low-volatility strategy.
We use the same global sample of the largest 3,000
stocks for the period January 1989 to December 2013.
Value is defined as the price/earnings (P/E) ratio, and
momentum is defined as the past 12-month return,
with the last month skipped (12-1 price momentum).
Again, we use equal-weighted buy-and-hold positions
of 20 bps, and positions are only brought back to 20 bps
if they exceed 40 bps. Rebalancing takes place on a
monthly basis, and stocks are sold when they fall out
of the top 20% of the ranking. To compare the different factor strategies, we focus on gross CAPM alpha.
To change the turnover levels, we vary the sell threshold
for the different strategies.
Exhibit 7 shows that the different factor strategies
generate about 4% to 6% gross alpha, in line with results
of previous empirical studies. In all cases, the relationship
is nonlinear, and the gains in alpha are decreasing for
each additional unit of turnover. The concave relation
between alpha and turnover is in line with the results
of Grinold and Stuckelman [1993]. Still, the amount
of turnover needed to achieve these levels differs.
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To achieve a gross alpha of 6% for value 70%, turnover
is needed; for momentum, more than 160% is needed.
For all factors, a diminishing return curve means that
harvesting these factors’ premiums partly is more cost
efficient than harvesting them fully.
A recent study by Fitzgibbons et al. [2016] showed
that integrating factors is more efficient than simply
mixing factors, driving up alpha and netting some of the
trades. We therefore integrate value and momentum factors into an enhanced low-volatility strategy and create
a multifactor low-volatility strategy, again with varying
levels of turnover. For comparison, we also depict the
single-factor low-volatility strategy. Again, a diminishing alpha capture curve appears, but the multifactor
low-volatility strategy is more efficient compared to
the single-factor low-volatility strategy. In general, this
strategy generates the most alpha per unit of turnover.
For example, when turnover is increased from 20% to
30%, about 2% of additional alpha can be captured with
an integrated low-volatility approach. If the alpha target
is fixed and turnover should be minimized, an alpha
target of 4.5% requires 35% turnover in single-factor
low-volatility strategy, whereas an integrated multifactor low-volatility strategy would only require 15%
of turnover.
CONCLUSIONS AND IMPLICATIONS

Low-volatility stocks are larger and more liquid
than the average stock and therefore are relatively cheap
to trade (11 bps). In addition, only a limited amount of
turnover is needed to create a low-volatility portfolio
or index. From the literature and empirical tests, we
find that a turnover level of 30% is enough to create an
effective low-volatility strategy. Combined, the 11-bps
cost per trade and 30% single-counted turnover amounts
to 7 bps trading costs per year.
As an illustration, the MSCI Minimum Volatility Index (Nielsen and Aylursubramanian [2008])
has a turnover of 20%, whereas the S&P Low Vol
and FTSE Minimum Variance have turnover levels
of 51% and 49%, respectively.6 Thus, these low-volatility indexes have annualized transaction costs varying
between 5 and 11 bps. For 100% + high-turnover strategies, this number exceeds 20 bps. The cost of active
management should be kept as low as possible, especially
since the trading cost of a market-weighted index is
only 1 bp.
The Journal of Portfolio M anagement    7

Exhibit 7
Turnover Related to Value and Momentum Exposure

Notes: This exhibit shows the gross alpha of low volatility, value (P/E ratio), momentum (12-1M), and low volatility with integrated value and
momentum factors vs. the amount of annualized single-counted turnover. The exhibit shows four times eight simulated factors with varying degrees of turnover. The 3,000 largest global stocks are used for the period January 1989–December 2013. The single-factor low-volatility is shown in dashed lines in the
bottom-right graph for comparison purposes.

Some valid reasons to explain a higher turnover
in a low-volatility strategy could be to capture additional alpha by inclusion of factors such as value and
momentum or to manage concentration risks. The law
of diminishing returns is also visible for other factors,
such as value and momentum, and integrating them into
a multifactor low-volatility strategy is an efficient way
to increase alpha at low trading costs.
However, even a low-volatility manager or index
designer could be tempted to trade too much, either
because of overconfidence or to give a clear signal about
investment skills and indicate that the active management

fees are justified. This study shows that little trading is
needed to implement an efficient low-volatility strategy.
Investors should therefore be critical if a low-volatility
index or manager has more than 30% turnover per year.
ENDNOTES
1

At least a passive investor signals that he or she does not
expect to be able to structurally outperform the market on a
risk-adjusted basis after implementation costs. These include
transaction costs, taxes, market impact costs, and management
and broker fees.
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2

Fama and French [1992] showed that beta is not related
to return, but focused on size and value instead, which do predict return. Falkenstein [1994] and Ang et al. [2006] showed
that stocks with high (idiosyncratic) volatility have anomalously low returns, and Blitz and van Vliet [2007] gave international evidence. Blitz, Falkenstein, and Van Vliet [2014]
provided an overview of explanations for the low-risk effect.
3
Most of the CAPM alpha of low-volatility stocks comes
from risk reduction because the outperformance is relatively
small and less stable across samples. Therefore, we focus on
risk reduction but also show CAPM alpha in the simulations.
4
Coefficients and t-values remain about the same, and
conclusions do not change if this study is excluded.
5
Baker and Haugen [2012] visually showed the largest
volatility reduction for the United States, whereas Blitz and
van Vliet [2007] showed 3% more risk reduction for global
markets versus the United States (33% global versus 30%,
29%, and 29% for the United States, Europe, and Japan,
respectively).
6
The MSCI minimum volatility index starts in
April 2008, the S&P low-volatility indexes start in May 2011,
and FTSE minimum variance indexes start in August 2012.
For turnover levels, see Market watch: SPLV and VMVFX.
The FTSE minimum variance indexes have an explicit turnover constraint of 60% (5% per month).

REFERENCES

Blitz, D.C., and P. van Vliet. “The Volatility Effect: Lower
Risk without Lower Return.” The Journal of Portfolio
Management, Vol. 34, No. 1 (2007), pp. 102-113.
Carhart, M.M. “On Persistence in Mutual Fund Performance.”
The Journal of Finance, Vol. 52, No. 1 (1997), pp. 46-82.
Chordia, T., S.W. Huh, and A. Subrahmanyam. “The CrossSection of Expected Trading Activity.” Review of Financial
Studies, Vol. 20, No. 3 (2007), pp. 709-740.
Chow, T., J.C. Hsu, L. Kuo, and F. Li. “A Study of Low Volatility Portfolio Construction Methods.” The Journal of Portfolio
Management, Vol. 40, No. 4 (2014), pp. 89-105.
Clarke, R., H. de Silva, and S. Thorley. “Minimum-Variance
Portfolios in the U.S. Equity Market.” The Journal of Portfolio
Management, Vol. 33, No. 1 (2006), pp. 10-24.
——. “Risk Parity, Maximum Diversification, and Minimum
Variance: An Analytic Perspective.” The Journal of Portfolio
Management, Vol. 39, No. 3 (2013), pp. 39-53.
Cremers, M. and A. Pareek. “Patient Capital Outperformance: The Investment Skill of High Active Share Managers
Who Trade Infrequently.” Journal of Financial Economics,
Vol. 122, No. 2 (2016), pp. 288-306.

Ang, A., R.J. Hodrick, Y. Xing, and X. Zhang. “The CrossSection of Volatility and Expected Returns.” The Journal of
Finance, Vol. 61 (2006), pp. 259-299.

de Boer, S., J. Campagna, and J. Norman. “Country and
Sector Drive Low-Volatility Investing in Global Equity
Markets.” Research paper, QS Investors, 2013.

Avramov, D., T. Chordia, and A. Goyal. “Liquidity and
Autocorrelations in Individual Stock Returns.” The Journal
of Finance, Vol. 61 (2006), pp. 2365-2394.

de Silva, H. “Exploiting the Volatility Anomaly in Financial
Markets.” CFA Institute Conference Proceedings Quarterly,
Vol. 29, No. 1 (2012), pp. 1-10.

Baker, N.L., and R.A. Haugen. “Low Risk Stocks Outperform within All Observable Markets of the World.” Working
paper no. 2055431, SSRN, 2012.

Dow, J., and G. Gorton. “Noise Trading Delegated Portfolio Management and Economic Welfare.” Journal of Political
Economy, Vol. 105, No. 5 (1997), pp. 1025-1050.

Black, F. “Noise.” The Journal of Finance, Vol. 41 (1986),
pp. 528-543.

Falkenstein, E. “Mutual Funds, Idiosyncratic Variance, and
Asset Return.” PhD thesis, Northwestern University, 1994.

Blitz, D.C. “Are Hedge Funds on the Other Side of the
Low-Volatility Trade?” The Journal of Alternative Investments,
forthcoming, 2018.

——. “Risk and Return in General: Theory and Evidence.”
SSRN working paper no. 1420356, 2009.

Blitz, D.C., E. Falkenstein, and P. van Vliet. “Explanations
for the Volatility Effect: An Overview Based on the CAPM
Assumptions.” The Journal of Portfolio Management, Vol. 40,
No. 3 (2014), pp. 61-76.

Winter 2018

Fallon, J.C., and R.D. Davis. “Low-Volatility Investing
Revisited.” MFS White Paper Series, 2013.
Fama, E.F., and K.R. French. “The Cross-Section of Expected
Stock Returns.” The Journal of Finance, Vol. 47, No. 2 (1992),
pp. 427-465.
The Journal of Portfolio M anagement    9

Fitzgibbons, S., J. Friedman, L. Pomorski, and L. Serban.
“Long-Only Style Investing: Don’t Just Mix, Integrate.”
Working paper no. 2802849, SSRN, 2016.
Frazzini, A., R. Israel, and T. Moskowitz. “Trading Costs
of Asset Pricing Anomalies.” SSRN working paper no.
2294498, 2012.
French, K.R. “Presidential Address: The Cost of Active
Investing.” The Journal of Finance, Vol. 63, No. 4 (2008),
pp. 1537-1573.
Grinold, R.C., and M. Stuckelman. “The Value-Added/
Turnover Frontier.” The Journal of Portfolio Management,
Vol. 19, No. 4 (1993), pp. 8-17.
Haugen, R.A., and A.J. Heins. “Risk and the Rate of Return
on Financial Assets: Some Old Wine in New Bottles.” Journal
of Financial and Quantitative Analysis, 10 (1975), pp. 775-784.
Keim, D.B., and A. Madhavan. “Transaction Costs and
Investment Style: An Inter-Exchange Analysis of Institutional Equity Trades.” Journal of Financial Economics, 46 (1997),
pp. 265-292.

——. “Do Investors Trade Too Much?” American Economic
Review, 89 (1999), pp. 1279-1298.
Qian, E., E.H. Sorensen, and R. Hua. “Information Horizon,
Portfolio Turnover, and Optimal Alpha Models.” The Journal
of Portfolio Management, Vol. 34, No. 1 (2007), pp. 27-40.
Scheinkman, J.A., and W. Xiong. “Overconfidence and
Speculative Bubbles.” Journal of Political Economy, Vol. 111,
No. 6 (2003), pp. 1183-1220.
Schwert, W. “Why Does Stock Market Volatility Change over
Time?” The Journal of Finance, Vol. 44 (1989), pp. 1115-1155.
Shah, R. “Understanding Low-Volatility Strategies:
Minimum Variance.” Dimensional Fund Advisors Research
Paper, 2011.
Soe, A.M. “Low-Volatility Portfolio Construction: Ranking
versus Optimization.” The Journal of Portfolio Management,
Vol. 3, No. 3 (2012), pp. 63-73.
Thomas, R., and R. Shapiro. “Managed Volatility: A New
Approach to Equity Investing.” The Journal of Investing,
Vol. 18, No. 1 (2009), pp. 15-23.

Kuo, L.L., and F.F. Li. “An Investor’s Low-Volatility Strategy.”
The Journal of Index Investing, Vol. 3, No. 4 (2013), pp. 8-22.
Nielsen, F., and R. Aylursubramanian. “Far from the
Madding Crowd: Volatility Efficient Indices.” Research
paper, pp. 1-14, MSCI Barra, 2008.

To order reprints of this article, please contact David Rowe at
d.rowe@ pageantmedia.com or 646-891-2157.

Odean, T. “Volume, Volatility, Price, and Profit When All
Traders Are Above Average.” The Journal of Finance, Vol. 53,
No. 6, (1998), pp. 1887-1934.

10    Low Volatility Needs Little Trading	Winter 2018

