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Volatility Timing

• Bollerslev, Hood, Huss, and Pedersen (2016) show that under the 

assumption that the conditional Sharpe ratio is constant, investor’s 

optimal position is equal to the proportion of Sharpe ratio to the expected 

volatility and it depends on the volatility and not on the expected returns:

• 𝑥𝑡 =
 𝑆𝑅
𝛾

𝐸𝑡 𝑅𝑉𝑡+1
,  where 𝑆𝑅 is the constant conditional Sharpe ratio defined 

as 𝑆𝑅 ≡  
𝐸𝑡 𝑟𝑡+1

𝑒

𝐸𝑡 𝑅𝑉𝑡+1
, 𝛾 is the risk aversion of the investor, 𝐸𝑡 𝑅𝑉𝑡+1

is the predicted volatility, and 𝐸𝑡 𝑟𝑡+1
𝑒 is the expected excess return.

• The framework give us the opportunity to describe the risk targeting 

behavior of investors since if they target to a constant volatility of 

𝜎𝑡𝑎𝑟𝑔𝑒𝑡 =  𝑆𝑅
𝛾, 𝑥𝑡 is greater (lower) than 1 when 𝐸𝑡 𝑅𝑉𝑡+1 is below 

(above) 𝜎𝑡𝑎𝑟𝑔𝑒𝑡.
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Barroso and Santa-Clara (2015)

• Barroso and Santa-Clara (2015, Journal of Financial Economics) scale 

the US momentum factor by its six months realized volatility. 
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Barroso and Santa-Clara (2015)
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Moreira and Muir (2017)

• Moreira and Muir (2017, Journal of Finance) show that targeting volatility 

works for the market, value, momentum, profitability, return on equity, 

and investment factors.
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Building a paper

• Extend the sample!!!

– Using data from other major stock markets minimizes the biases that arise 

due to data snooping (Lo and MacKinlay, 1990) and offers an independent 

assessment of the empirical findings. 

– Analyze the Global SMB, HML, RMW, CMA, and WML factors
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Building a paper
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Building a paper

• Contribution?

– Replication …

• Quit?

– Never!!!
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Building a paper
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• Long-only positions

– These factors are not investable as they ignore stock liquidity, transaction 

costs, and risk constraints, issues that are important for portfolio managers.
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Building a paper
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Building a paper

• Contribution?

– Extended sample

– Long-only position

• Volatility timing does not work for long-only positions!

• Ok, most likely we will publish the paper, but

– We will not publish it at a top journal!
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Building a paper

• Which component drives the superior performance of the scaled factors?
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Our paper - Findings

• The risk-scaling strategy always works for the momentum factor, while 

for the value, operating, and investment factors the results are mixed 

since they depend on the sample period and the market. 

• Their superior performance, however, is driven by the small 

capitalization stocks and in some cases by the short leg of the factor. 

• Managing the volatility of the long-only style portfolios does not improve 

the return-to-risk ratios significantly. 

• Our results suggest that volatility timing may be beneficial for asset 

managers who can hold long and short positions in small-capitalization 

stocks and it does not lead to significant gains when we use real-life 

investable portfolios.
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Contribution

• First, we develop a method to decompose the performance of the risk-

scaled factors to its constituents (small, large, long, and short legs). 

– If the superior performance statistics of the risk-scaled factors are attributed 

to either the small or the short leg of the factors, investors would not be able 

to access these premiums due to liquidity, transaction costs, and risk 

constraints. 

• Second, in line with the current practice of institutional investors, we 

focus also on the risk-scaled long-only style portfolios, and extend the 

literature since Barroso and Santa-Clara (2015) and Moreira and Muir 

(2017) examine the performance of the long/short volatility-managed 

factors. 

• Third, we apply the risk scaling strategy to an extended universe of 

markets to investigate whether the reported findings that are based on 

the US market hold also for other. 
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Dataset

• We use the US capitalization weighted daily and monthly returns of 

Fama and French (1993), Fama and French (2015) and Carhart (1997) 

factors for the period from January 1964 to December 2017

– MKTRF, SMB, HML, RMW, CMA, WML

• We also from Kenneth French’s database the six US portfolios formed 

on size and book-to-market, size and operating profitability, size and 

investment, and size and momentum.

16



T. Angelidis, tangel@uop.gr 

Methodology

• The volatility-managed portfolio 𝑟𝑡+1
∗ is calculated as:

• 𝑟𝑡+1
∗ =

𝜎𝑡𝑎𝑟𝑔𝑒𝑡

 𝜎𝑡
𝑟𝑡+1, where 𝑟𝑡+1 is the static (raw) portfolio. 

• The choice of the volatility target does not affect the Sharpe ratio of the 

risk-managed portfolios and hence for each factor, we set ex post 𝜎𝑡𝑎𝑟𝑔𝑒𝑡

to  produce a risk-managed portfolio with the same volatility of that of the 

raw. 

• Following the work of Barroso and Santa-Clara (2015) we use a six 

month period (126 daily observations) of daily returns to compute  𝜎𝑡. 
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Evaluation

• We evaluate the performance of the volatility-managed portfolios by 

using the Sharpe ratio, the risk-adjusted alpha, the appraisal ratio, and 

the breakeven transaction costs that offset the potential benefits of the 

strategies.

• We also evaluate the strategy by estimating the following equation:

• 𝑟𝑡
∗ = 𝛼 + 𝑏𝑀𝐾𝑇𝑡 + 𝑠𝑆𝑀𝐵𝑡 + ℎ𝐻𝑀𝐿𝑂𝑡 + 𝑟𝑅𝑀𝑊𝑡 + 𝑐𝐶𝑀𝐴𝑡 + 𝑤𝑊𝑀𝐿𝑡 + 𝜀𝑡,

• where 𝐻𝑀𝐿𝑂 is the orthogonal HML defined as the sum of the intercept 

and the residual of the regression of HML on 

𝑀𝐾𝑇, 𝑆𝑀𝐵, 𝑅𝑀𝑊,𝐶𝑀𝐴, and 𝑊𝑀𝐿 (Fama and French, 2015).
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Evaluation

• To study whether the long-only style portfolios outperform the 

unmanaged, we follow the framework of Angelidis, Giamouridis, and 

Tessaromatis (2013, Journal of Banking and Finance) who develop a 

methodology that evaluates the performance of mutual fund manages 

against their benchmark (in our case the static portfolios).

• We first estimate the following equation:

• 𝑟𝑡
x = 𝛼𝑥 + 𝑏𝑥𝑟𝑡 + 𝜀𝑡

𝑥.

• Then we calculate the sum of the intercept 𝛼𝑥 and the residuals 𝜀𝑡
𝑥 of 

the regression which produces the realized excess returns  𝑟𝑡
x,e = 𝑟𝑡

x −
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Evaluation

• To illustrate what 𝛼𝑒, 𝑏𝑒, 𝑠𝑒, ℎ𝑒, 𝑟𝑒,  𝑐𝑒, and 𝑤𝑒 measure, assume that 

the volatility-managed long-only 𝑟𝑡
𝑣𝑚 and the static 𝑟𝑡

𝑠 portfolios are 

described by the six-factor model:

• 𝑟𝑡
vm = 𝛼𝑣𝑚 + 𝑏𝑣𝑚𝑀𝐾𝑇𝑡 + 𝑠𝑣𝑚𝑆𝑀𝐵𝑡 + ℎ𝑣𝑚𝐻𝑀𝐿𝑂𝑡 + 𝑟𝑣𝑚𝑅𝑀𝑊𝑡 +

𝑐𝑣𝑚𝐶𝑀𝐴𝑡 + 𝑤𝑣𝑚𝑊𝑀𝐿𝑡 + 𝜀𝑡
𝑣𝑚,

• 𝑟𝑡
s = 𝛼𝑠 + 𝑏𝑠𝑀𝐾𝑇𝑡 + 𝑠𝑠𝑆𝑀𝐵𝑡 + ℎ𝑠𝐻𝑀𝐿𝑂𝑡 + 𝑟𝑠𝑅𝑀𝑊𝑡 + 𝑐𝑠𝐶𝑀𝐴𝑡 +

𝑤𝑠𝑊𝑀𝐿𝑡 + 𝜀𝑡
𝑠.

• If we multiple the former equation with 𝑏𝑥 and substract it from the latter, 

we get:

• 𝑟𝑡
vm − 𝑏𝑥𝑟𝑡

s = 𝑟𝑡
x,e = 𝛼𝑣𝑚 − 𝑏𝑥𝛼𝑠 + 𝑏𝑣𝑚 − 𝑏𝑥𝑏𝑠 𝑀𝐾𝑇𝑡 +  𝑠𝑣𝑚 −
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Main results
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Contribution framework

• To formally investigate whether the outperformance of the factors is 

attributed to the small capitalization stocks,  we estimate a regression of 

each component multiplied by the monthly weight 
𝜎𝑡𝑎𝑟𝑔𝑒𝑡

 𝜎𝑡
on 

𝑀𝐾𝑇, 𝑆𝑀𝐵,HMLO, 𝑅𝑀𝑊,𝐶𝑀𝐴, and 𝑊𝑀𝐿 in order to decompose the 

alpha. 

• Specifically, for each of the four portfolios components 

𝑆𝑚𝑎𝑙𝑙𝐿𝑜𝑤, 𝑆𝑚𝑎𝑙𝑙𝐻𝑖𝑔ℎ, 𝐵𝑖𝑔𝐿𝑜𝑤, 𝐵𝑖𝑔𝐻𝑖𝑔ℎ of the factors we estimate the 

following equations:
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Contribution framework
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•
𝜎𝑡𝑎𝑟𝑔𝑒𝑡

 𝜎𝑡
𝑆𝑚𝑎𝑙𝑙𝐿𝑜𝑤𝑡 = 𝛼𝑆𝑚𝑎𝑙𝑙𝐿𝑜𝑤 + 𝑏𝑀𝐾𝑇𝑡 + 𝑠𝑆𝑀𝐵𝑡 + ℎ𝐻𝑀𝐿𝑂𝑡 +

𝑟𝑅𝑀𝑊𝑡 + 𝑐𝐶𝑀𝐴𝑡 + 𝑤𝑊𝑀𝐿𝑡 + 𝜀𝑡,

•
𝜎𝑡𝑎𝑟𝑔𝑒𝑡

 𝜎𝑡
𝑆𝑚𝑎𝑙𝑙𝐻𝑖𝑔ℎ𝑡 = 𝛼𝑆𝑚𝑎𝑙𝑙𝐻𝑖𝑔ℎ + 𝑏𝑀𝐾𝑇𝑡 + 𝑠𝑆𝑀𝐵𝑡 + ℎ𝐻𝑀𝐿𝑂𝑡 +

𝑟𝑅𝑀𝑊𝑡 + 𝑐𝐶𝑀𝐴𝑡 + 𝑤𝑊𝑀𝐿𝑡 + 𝜀𝑡,

•
𝜎𝑡𝑎𝑟𝑔𝑒𝑡

 𝜎𝑡
𝐵𝑖𝑔𝐿𝑜𝑤𝑡 = 𝛼𝐵𝑖𝑔𝐿𝑜𝑤 + 𝑏𝑀𝐾𝑇𝑡 + 𝑠𝑆𝑀𝐵𝑡 + ℎ𝐻𝑀𝐿𝑂𝑡 + 𝑟𝑅𝑀𝑊𝑡 +

𝑐𝐶𝑀𝐴𝑡 + 𝑤𝑊𝑀𝐿𝑡 + 𝜀𝑡,

•
𝜎𝑡𝑎𝑟𝑔𝑒𝑡

 𝜎𝑡
𝐵𝑖𝑔𝐻𝑖𝑔ℎ𝑡 = 𝛼𝐵𝑖𝑔𝐻𝑖𝑔ℎ + 𝑏𝑀𝐾𝑇𝑡 + 𝑠𝑆𝑀𝐵𝑡 + ℎ𝐻𝑀𝐿𝑂𝑡 + 𝑟𝑅𝑀𝑊𝑡 +

𝑐𝐶𝑀𝐴𝑡 + 𝑤𝑊𝑀𝐿𝑡 + 𝜀𝑡.

• 𝑎 = −𝛼𝑆𝑚𝑎𝑙𝑙𝐿𝑜𝑤 + 𝛼𝑆𝑚𝑎𝑙𝑙𝐻𝑖𝑔ℎ − 𝛼𝐵𝑖𝑔𝐿𝑜𝑤 + 𝛼𝐵𝑖𝑔𝐻𝑖𝑔ℎ.

• = 𝛼𝑆𝑚𝑎𝑙𝑙𝐻𝑖𝑔ℎ − 𝛼𝑆𝑚𝑎𝑙𝑙𝐿𝑜𝑤 , large = 𝛼𝐵𝑖𝑔𝐻𝑖𝑔ℎ − 𝛼𝐵𝑖𝑔𝑙𝑜𝑤 , long  =
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Contribution results
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Long-only results
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The investible factor and style indices

• We use investible factor and style indices to investigate whether the 

volatility-managed strategy can generate excess returns under a 

practical investment framework. 

– The Fama-French portfolios are not investable and institutional investors 

cannot replicate. 

– For example, on December 2017 the small (large) capitalization-Low (high) 

momentum portfolio contains 954 (345) stocks with an average capitalization 

of 520 (35,290). 

• For this reason, we use the (1) DJ thematic market neutral total return 

indices, and (2) MSCI style indices to examine if institutional investors 

can take advantage the academic evidence on managing the volatility of 

factor and style portfolios.
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The investible factor and style indices
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The investible factor and style indices
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Robustness - 1927M01 to 2017M12
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Robustness - 1927M01 to 1963M12
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Robustness - Global
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Robustness - Global
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Conclusions and future research

• Volatility targeting, a strategy that increases (decreases) the current 

portfolio weights if the historical volatility is lower (higher) than the target 

volatility, it may produce significant risk-adjusted alphas and higher 

Sharpe ratios than a static position. 

• We demonstrate that it can be extremely beneficial for investors who can 

hold long and short positions in small capitalization stocks, but it does 

not reward them when we consider either long-only portfolios or 

investable indices.

• Why volatility targeting does not work for small capitalization stocks?
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Thank you!

Timotheos Angelidis

tangel@uop.gr

Author home page: http://econ.uop.gr/~tangel/inden.html
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