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Not All Factor Exposures  
Are Created Equal
Eric SorEnSEn, Mark BarnES, nick alonSo,  
and Edward Qian

Approaches to quantitative equity 
investing have evolved markedly. 
Thirty years ago, active and 
index-enhanced approaches 

applied standard optimization to a set of 
presumed alpha factors to obtain portfolio 
weights superior to a capitalization-weighted 
alternative. These were largely anchored in 
value, momentum, and other demonstrable 
factors. For example, consensus earnings fore-
cast revisions were the darling of quants in 
the 1990s, until they became arbitraged away.

The focus was on the alpha generation. 
The capital asset pricing model (CAPM) 
was a troublesome constraint. Factor expo-
sures did not have unique tickers, and the 
approach was eschewed by most (if not all) 
fundamental stock pickers.

HARVESTING OLD GROWTH

As with timber harvesting, old growth is 
now logged away, and the focus is on second 
growth and beyond. With the recent decade’s 
acceptance of smart (alternative) beta, the 
CAPM constraint is dissipating; the focus is 
turning to transparent methods of construc-
tion. However, factors remain a viable com-
ponent. This new direction for quantitative 
equity strategies is a hybrid—blending smart 
beta with proven factor (alpha) exposures. 
Effectively, this is an alpha–beta blend. If done 
properly, it is elegant and provides value added.

The benef its are apparent. First, 
it frees investors of the hamstringing of 
capitalization-weighted approaches (now 
much too bloated). Second, it brings a 
refreshingly clean transparency. Third, it 
does not cost as much (lower management 
fees and trading efficiencies).

In this article, we present an approach 
for evaluating the alternatives. Four portfo-
lios are of interest: factor weighted (FW), 
cap weighted (CW), equal weighted (EW), 
and risk parity weighted (RP). We analyze 
these four portfolios for eight of the fac-
tors in the Barra Global Equity Model 
for Long-Term Investors (GEM LT) risk 
model. We compare these portfolios based 
on standard performance statistics. We also 
consider new metrics such as performance 
participation rates and portfolio sector 
concentrations. What does it mean to “beat” 
the index?

RUN OF THE MILL

Most smart beta portfolios use sim-
plistic rules. Often there is an absence of both 
sophistication of technique and experience 
of the investor. The objective appears to be 
a purely mathematical deviation from cap 
weights, with an attached cost that is similar 
to capitalization-weighted indexes.

The term passive no longer has its sin-
gular meaning. Today, it is common for many 
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multiple-factor smart beta strategies to be offered at a 
cost of a few basis points. Indeed, if the premise is that 
smart beta for a few basis points can beat a capitalization-
weighted benchmark (also at a few basis points), the buy 
decision is quite easy. However, what does beat mean? 
What horizon is relevant? What should be the pertinent 
comparative metrics?

When factors are added to the mix, the various 
strategies can be quite disparate. Some factor-targeting 
strategies bring unintended consequences. First, a 
smart beta portfolio targeting one factor might have 
embedded (unwanted) exposures to other factors. 
Second, a smart beta portfolio might lack diversif ica-
tion over important dimensions such as fundamentals, 
sectors, and countries.

PRIME TIMBER NOT SLASH

Not all factor exposures are created equal. Sur-
prisingly, most researchers do not incorporate the con-
cept of diversification based simultaneously on risk and 
stock return correlation. In previous research, Alonso 
and Barnes [2016] analyzed the top quintile of stocks for 
a given factor score and observed the portfolios using 
four different weighting schemes: FW, CW, EW, and 
RP. They found that performance improves in both 
higher return and lower risk when the factor exposure 
is diversified across other dimensions. The improvement 
in performance stems, in part, from reduced exposures 
to unintended factors. In other words, using risk inputs 
to build truly diversified portfolios of factor exposure 
delivers excellent exposure to the intended factor with 
minimal adverse effects.

In this article, we offer a framework for analysis 
that holds the factor exposure constant while permit-
ting the selection of stocks to vary according to different 
weighting schemes. This enables a richer window on 
portfolio performance.

CLEAR CUTTING AT ITS BEST

Our framework compares different weighting 
schemes that generate portfolios with the same expo-
sure for a given factor. First, we build a portfolio using 
a simple factor-weighted scheme for the top quintile of 
stocks, ranked by the factor. For example, if the factor 
is dividend yield, then we rank stocks by dividend yield, 
select the top quintile, and then weight those stocks 

proportionally to their dividend yield ranks within 
the portfolio. We use the factor definitions included 
in the Barra GEM LT risk model and restrict ourselves 
to those factors that are expected to have positive risk 
premiums (earnings quality, dividend yield, earnings 
yield, investment quality, size [small], momentum, 
growth, and profit). Note that for the size factor we 
invert the Barra size score so that small size stocks rank 
higher than large size stocks. The FW portfolio provides 
the baseline factor exposure that the CW, EW, and RP 
portfolios are required to match. The RP portfolios bal-
ance risk across sectors and across stocks within sectors, 
consistent with our prior research. The investable uni-
verse constitutes the MSCI World Index. We proceed 
to perform backtests assuming monthly rebalancing 
over the period January 1995 to October 2017 for each 
weighting scheme.

Formation of the non-FW portfolios takes the fol-
lowing steps. We start with the stocks in the FW port-
folio as a baseline and reweight them using a non-FW 
weighting scheme (e.g., EW). If the portfolio’s factor 
exposure is lower than that of the FW portfolio, we 
remove the stock with the lowest factor score and repeat 
the process until the portfolio’s factor exposure matches 
that of the FW baseline portfolio.

Compared to the FW portfolio, all of the other 
portfolios are concentrated in fewer names to match 
the factor exposure. Because the ordering of stocks is 
the same for all of the portfolios, the non-FW portfo-
lios hold subsets of the stocks that are in the baseline 
FW portfolio. This requirement may not be optimal, 
but it reduces other deviations between portfolios that 
would cloud the analysis. Exhibit 1 shows the average 
factor exposure for each portfolio. All factor portfolios 
have very similar exposures. We adopt the convention of 
retaining the last stock removed that would have pushed 
the exposure above that of the baseline FW portfolio. 
These are Barra exposures, which explains why the 
MSCIWI has near-zero exposure.

Exhibit 2 shows the average number of stocks in 
each portfolio, with a comparison to the full MSCI 
World Index. Note the number of names needed to 
match the baseline factor exposure. As the number of 
names decreases, the portfolio is concentrated more in 
the high-factor stocks. By design, these portfolios all 
have similar factors scores but very different character-
istics, including a different number of names.
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COMPARISON OF PERFORMANCE

Exhibit 3 shows standard performance statistics of 
the portfolios for each single-factor strategy, as compared 
to the MSCI World Index: annualized geometric average 
return, excess return (in excess of the 3-month T-bill 
rate), annualized portfolio volatility, and Sharpe ratio.

The results indicate that there is a positive payoff 
to the factors over this period. This is true for almost all 
factor strategies. Generally, the portfolios have higher 
volatility than the MSCIWI, with the exception of those 
in the investment quality and dividend yield strategies, 
which is expected. The EW portfolios tend to have 
higher volatility because small-capitalization stocks 
overweighed in the EW portfolio have higher volatility. 
The RP portfolios have the lowest volatility, consistent 
with the philosophy of risk weighting.

COMPARISON OF PARTICIPATION RATIOS

How do the portfolio strategies add value over a 
market cycle? If a portfolio outperforms the benchmark 

when the benchmark is up but performs in line when 
the benchmark is down, is that good or bad? We can 
categorize this portfolio as cyclical in that its advantage 
lies in periods when the market is up. Conversely, a port-
folio with benefits accruing primarily when the market 
is down can be considered defensive. Understanding 
participation, then, gives a better idea of how different 
weighting schemes determine portfolio performance 
patterns independent of the factor exposures. This is 
important for investors who have a preference regarding 
the cyclicality of their portfolio’s performance.

Investors have some expectation of a factor strat-
egy’s return and volatility characteristics. In addition to 
using return and volatility characteristics to compare 
different factor portfolios, our approach adds charac-
teristics based on participation rates that are also useful 
for describing strategies. Upside participation and down-
side protection can be rigorously defined and empiri-
cally analyzed for strategies relative to an index (Qian 
[2015]). From upside and downside participation rates, 
we derive the average participation and the participation 
advantage, which is the difference between upside and 
downside participation rates. The average participation 
gives an intuitive measure of the strategy’s cyclicality 
or defensiveness, whereas the participation advantage 
indicates the efficiency of the strategy’s ability to gen-
erate value by exploiting the asymmetric co-movement 
of the portfolio with the benchmark. Using all six of 
these characteristics—return, volatility, upside participa-
tion, downside participation, average participation, and 
participation advantage—we can better understand how 
strategies fit into an overall equity allocation.

Exhibit 4 captures this for four hypothetical port-
folios. Portfolio A has an upside participation of 1.0 
and thus has the same return as the benchmark when 
the benchmark is up. It also has a downside participa-
tion of 1.0, which yields an average participation of 1.0 
and a participation advantage of 0.0. Portfolio B has an 
upside participation of 1.1 and a downside participa-
tion of 0.9. This means that the portfolio will beat the 
benchmark by approximately a factor of 0.2 over a full 
market cycle, as indicated by the participation advan-
tage. However, the average participation is 1.0, which 
indicates that the portfolio is neither cyclical nor defen-
sive but rather neutral. Our convention is that portfo-
lios with average participations above 1.0 are cyclical, 
and portfolios with average participations below 1.0 are 
defensive. The distance from 1.0 indicates how strongly 

E x h i B i t  1
Average Portfolio Exposure by Factor Strategy

E x h i B i t  2
Average Number of Names by Factor Strategy  
and Portfolio 
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cyclical or defensive the portfolio is. Portfolio C has 
no advantage on the upside but does on the downside, 
meaning that this portfolio is defensive with an average 
participation of 0.9. Finally, Portfolio D has an advan-
tage on the upside but no advantage on the downside, 
which means this portfolio is cyclical with an average 
participation of 1.1.

Exhibit 5 shows participation relative to the full-
market MSCIWI. We observe the following:

• For several of the factor strategies (earnings quality, 
earnings yield, size, and growth), the portfolios 
tend to be cyclical. Conversely, other factors are 
defensive and tend to pay off more in down markets 
(including dividend yield, investment quality, and 
profit). The remaining factor, growth, is relatively 
neutral.

• RP tends to be more defensive than the other 
three, although dividend yield jumps out as an 
exception.

• Earnings quality, size, and growth show fairly low 
participation advantages across the board. Others 
show considerable potential, with participation 
advantages generally around 0.20–0.25. That is, 
some factors should be considered more opportu-
nistic than others over the cycle.

E x h i B i t  3
Backtest Performance Characteristics of Portfolios

E x h i B i t  4
Hypothetical Portfolio Statistics Show a Range 
of Defensive Characteristics
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Exhibit 6 shows participation patterns relative to 
the baseline FW portfolio, which we use as a proxy for 
the factor return. Here, the interpretation of participation 
is how the portfolio performs when the factor is paying 
off or not. The differences in these participation rates 
can be quite small; most of the advantages are zero 
or even positive. In particular, the EW participation 
advantage is generally very close to zero, indicating that 
having an agnostic weighting scheme does as well as 
factor-weighting for a given factor exposure. The RP 
advantage is generally much higher than zero, indi-
cating that there is a more significant asymmetry to its 
participation. This finding is important because it shows 
that using risk inputs to build diversified factor portfolios 
yields advantages over other, more common approaches.

This highlights the defensive nature of the RP 
portfolio. In general, the upside participation is fairly 
high, indicating that the portfolio participates meaning-
fully when the factor is paying off. However, it also has 
fairly low downside participation, suggesting that having 
a diversified exposure to the factor helps when the factor 
return is negative. Notice that this defensiveness does 
not come strictly from diversifying across stocks because 
the EW portfolio does not show this defensiveness rela-
tive to the factor. RP defensiveness comes from bal-
ancing across sectors and favoring lower-risk stocks over 
higher-risk stocks in the portfolio.

One reason for differences in behavior between 
the RP and other portfolios comes from the sector 
positioning. In particular, performance is affected by 

E x h i B i t  5
Participation of Strategies Relative to the MSCI World Index
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sector concentrations in the portfolio. We calculated the 
weight in each portfolio for cyclical (consumer discre-
tionary, industrials, financials, and technology), neutral 
(energy, materials, and telecommunications), and defen-
sive (consumer staples, healthcare, and utilities) sectors. 
Exhibit 7 shows the average weight in each sector cat-
egory and the difference of Cyclicals-Defensive. The 
pattern that stands out is that the FW, CW, and EW 
portfolios all tend to favor cyclical sectors, whereas the 
RP portfolio tends to have very balanced exposure to 
cyclical and defensive sectors by design, which gives it a 
defensive performance pattern despite having the same 
factor exposures as the other portfolios.

DISCUSSION AND CONCLUSIONS

Our purpose here is to highlight the consequences 
of using different portfolio construction methodolo-
gies to achieve factor exposures. We isolate differences 

in portfolio characteristics attributable to different 
weighting schemes. Our results indicate that once the 
desired factor exposure is obtained, it is critical to build 
the portfolio with the most desirable characteristics. 
Comparisons of the FW and EW portfolios suggest that 
there is low payoff to factor exposures within the top 
factor quintile, and factor weighting therefore is not 
very useful, particularly because it can result in portfolio 
concentrations.

By focusing on portfolio construction, a portfolio 
will yield the desired defensiveness relative to both 
the market and the factor payoff. The results here sup-
port our previous findings (Alonso and Barnes [2016]). 
Using a risk-aware weighting scheme, exemplified here 
by the RP portfolio, solves many of these problems by 
building a diversified portfolio that has the desired factor 
exposure.

This approach suggests that an appropriate way for 
investors to manage factor portfolios is first to match the 

E x h i B i t  6
Participation of Strategies Relative to the Factor Portfolio
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E x h i B i t  7
Cyclical, Neutral, and Defensive Sector Exposure for the Various Strategies

factor exposure of the reference benchmark and second 
to build a portfolio that deviates from the benchmark 
in other dimensions. Once a portfolio has the desired 
factor exposure, other portfolio characteristics become 
more important. A factor-weighted portfolio construc-
tion methodology implies that the most important char-
acteristic is the factor exposure itself: the stocks with 
higher factor scores get more weight. This can even 
be exacerbated in optimized portfolios (not discussed 
here), in which marginally higher factor scores can 
lead to much higher weights. The implied rationales 
of the other portfolio construction methodologies are 
different, although they all share the implied view that 
factor weighting within the portfolio is not important. 
For CW, the implied view is that the portfolio should 
give more weight to larger stocks, either because there 
is some expected payoff to larger-capitalization stocks 
or for some other reason, such as liquidity or turnover 
considerations. The EW portfolio implies that there is 

no distinction between stocks for any reason and so it 
is appropriate to invest equally in all stocks. Finally, 
the RP portfolio implies that once the required risk 
exposure is attained, the most important consideration 
is building a risk-balanced portfolio.
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The opinions expressed in this article represent the current, good faith views of the author(s) at the time of publication, are provided for 
limited purposes, are not definitive investment advice, and should not be relied on as such. The information presented in this article has been 
developed internally and/ or obtained from sources believed to be reliable; however, PanAgora does not guarantee the accuracy, adequacy 
or completeness of such information. Predictions, opinions, and other information contained in this article are subject to change continually 
and without notice of any kind and may no longer be true after the date indicated. 

The views expressed represent the current, good faith views of the author(s) at the time of publication.Any forward-looking statements 
speak only as of the date they are made, and PanAgora assumes no duty to and does not undertake to update forward-looking statements. 
Forward-looking statements are subject to numerous assumptions, risks anlJ uncertainties, which change over time. Actual results could 
differ materially from those anticipated in forward-looking statements. 

HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS,SOME OF WHICHARE DESCRIBED 
BELOW NO REPRESENTATION IS BEING MADE THAT ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR 
LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE ARE FREQUENTLY SHARP DIFFERENCES BETWEEN HYPO-
THETICAL PERFORMANCE RESULTS AND THE ACTUAL RESULTS SUBSEQUENTLY ACHIEVED BY ANY PARTICULAR 
INVESTMENT PROGRAM. ONE OF THE LIMITATIONS OF HYPOTHETICAL PERFORMANCE RESULTS JS THAT THEY 
ARE GENERALLY PREPARED WITH THE BENEFIT OF HINDSIGHT. IN ADDITION, HYPOTHETICAL TRADING DOES 
NOT INVOLVE FINANCIAL RISK, AND NO HYPOTHETICAL TRADING RECORD CAN COMPLETELY ACCOUNT FOR 
THE IMPACT OF FINANCIAL RISK IN ACTUAL TRADING. FOR EXAMPLE,THEABILITYTO WITHSTAND LOSSES OR 
TO AD HERETO A PARTICULAR INVESTMENT PROGRAM IN SPITE OF TRADING LOSSES ARE MATERIAL POINTS 
WHICH CAN ALSO ADVERSELY AFFECT ACTUAL TRADING RESULTS. THERE ARE NUMEROUS OTHER FACTORS 
RELATED TO THE MARKETS IN GENERAL OR TO THE IMPLEMENTATION OF ANY SPECIFIC INVESTMENT PRO-
GRAM WHICH CANNOT BE FULLY ACCOUNTED FOR IN THE PREPARATION OF HYPOTHETICAL PERFORMANCE 
RESULTS AND ALL OF WHICH CAN ADVERSELY AFFECT ACTUAL TRADING RESULTS. 

The S&P 500 Index is an unmanaged list of common stocks that is frequently used as a general measure of U.S. stock market performance. 

RISK CONSIDERATIONS 
International investing involves certain risks, such as currency f luctuations, economic instability, and political developments. Additional 
risks may be associated with emerging market securities,including illiquidity and volatility. Active currency management, like any other 
investment strategy, involves risk, including market risk and event risk, and the risk of loss of principal amount invested. 

Derivative instruments may at times be illiquid, subject to wide swings in prices, difficult to value accurately and subject to default by the 
issuer. Strategies that use leverage extensively to gain exposure to various markets may not be suitable for all investors. Any use of leverage 
exposes the strategy to risk of loss. In some cases the risk may be substantial. 

This material is directed exclusively at investment professionals. Any investments to which this material relates are available only to or will 
be engaged in only with investment professionals. Past performance is no guarantee of future results. 

PanAgora is exempt from the requirement to hold an Australian financial services license under the Corporations Act 2001 in respect of the 
financial services. PanAgora is regulated by the SEC under US laws, which differ from Australian laws.




