
It wasn’t long ago that the use of simple 
rules-based approaches to extract excess 
returns seemed like a pretty radical idea.  
Now, these rules are being widely adopted 
and applied in increasingly complex ways.  
Through multi-factor portfolios, smart beta 
is being turned on its head.
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If there has been a disruptive 
force in the asset management 
industry in recent years, it 
would have to be smart beta. 
In bridging the gap between active and 
passive management, smart beta has 
been instrumental in helping investors 
rethink their core exposures (See “The 
New Policy ‘Policy,’”) and a key tool for 
maximizing risk-adjusted returns 
more efficiently. As with any new 
innovation, though, best practices for 
implementation remain, well, in beta. 
In this article, we take a fresh look at the 
approach that we helped pioneer and is 
considered by many to be the current 
go-to technique for constructing core 
“set-it-and-forget-it” smart beta 
portfolios. We think there may be an 
even better way to maximize smart beta. 
In our previous approach, we identified 
the risk premia, or factors, on which we 
wanted to focus. We then created 
individual sub-portfolios weighted 
according to each and merged them 
“top-down” into one combination 
portfolio. In the more evolved approach, 
we seek to harness the powerful 
interaction between factors by weighting 
securities based on the simultaneous 
attractiveness of each security across 
multiple factors, thus constructing the 
portfolio from the bottom up. 

The Factor Diversification Effect

In the 1970s, academics began to find 
that some of an active manager’s 
outperformance had less to do with 

superior stock selection than previously 
thought.1 These researchers found 
it could actually be chalked up to 
systematic risks or mispricings 
associated with distinct, identifiable 
market factors. Since the 2008 financial 
crisis, smart beta has emerged as the 
mainstream realization of those early 
ideas. It’s an answer to the default 
exposures contained in the cap-weighted 
market index, enabling investors to be 
more intentional with their bets while 
still benefiting from the transparency 
and low costs associated with passive 
investing. More recently, portfolios 

combining multiple factors have become 
popular. The rationale comes down to a 
simple issue of diversification. While 
factors such as value, size (reflecting the 
premia associated with small-cap 
stocks), volatility (low-volatility stocks), 
quality and momentum have historically 
earned a long-run premium over the 
market, each has experienced periods 
when it has fallen out of favor with 
investors and underperformed. They 
have not, however, experienced periods 
of underperfomance at the same time. 
Some factor pairs such as value and 
momentum naturally diversify each 
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Figure 1: Correlation of Excess Returns (Gross USD Monthly Returns) 
March 1993 to December 2014

Value Volatility Size Momentum Quality

Valuation Tilt 1.00

Low Volatility Tilt 0.13 1.00

Low Size Tilt 0.60 -0.02 1.00

Momentum Tilt -0.42 0.23 -0.22 1.00

Quality Tilt -0.38 0.53 -0.36 0.31 1.00

Underlying factors are shown in the first row with the relevant tilted strategy underneath. Excess returns are the 
returns to the tilted strategies minus the benchmark (MSCI World). 

Source: State Street Global Advisors (SSGA), FactSet. Data is from March 31, 1993 through December 31, 2014.

The correlation coefficient measures the strength and direction of a linear relationship between two variables. It 
measures the degree to which the deviations of one variable from its mean are related to those of a different variable 
from its respective mean.

The calculation method for value-added returns may show rounding differences.

The data displayed is a hypothetical example of backtested performance for illustrative purposes only and is not 
indicative of the past or future performance of any SSGA product. Backtested performance does not represent the 
results of actual trading but is achieved by means of the retroactive application of a model designed with the benefit 
of hindsight. Actual performance results could differ substantially, and there is the potential for loss as well as profit. 
The performance may not take into account material economic and market factors that would impact the advisor’s 
actual decision-making. The performance does not reflect management fees, transaction costs, and other fees a 
client would have to pay, which would reduce returns. Please reference Appendix for the model methodology and 
other important disclosures. A complete list of the firm’s composites and their descriptions is available upon request.
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other based on their definition. When 
a stock’s price rises, it often becomes 
more momentum-like (as long as its 
price is rising faster than others) and 
simultaneously less value-like (since 
value is typically defined as book-to-
price, earnings-to-price or some other 
fundamental-to-price). Other factors 
tend to diversify each other based on 
cycles of investment sentiment. Quality 
and volatility are a good example of 
this principle. 

Smart beta has been 
instrumental in helping 
investors rethink their core 
exposures. As with any new 
innovation, though, best 
practices for implementation 
remain, well, in beta.

Figure 1 shows the correlation of 
representative factor portfolios from 
March 1993 to December 2014. The 
portfolios were developed with market 
securities from the MSCI World Index. 
The securities ranked higher on the 
relevant factor were overweighted 
relative to the benchmark while 
the securities ranked lower were 
underweighted. (The definitions for the 
factors are the ones commonly used in 
the literature.2 The construction of these 
portfolios is discussed in Bender and 
Wang [2015]3 .) Correlations are 
generally low and are sometimes 
negative. The highest correlations are 
between value and size and between 
volatility and quality. The lowest 
correlations are between value and 
momentum, and value and quality.

Rolling excess returns averaged over 
the preceding three years are shown in 

Figure 2. For example, between 2004 
and 2007, quality and momentum 
significantly underperformed the 
market, but value and size significantly 
outperformed it. There have been only 
a handful of periods, all short-lived (for 
instance, during the abrupt shift out of 
the prolonged post-dot-com-bubble in 
2003), where all the factors were 
trending downward.

In short, we believe the evidence for 
deploying a portfolio consisting of 
multiple factors is persuasive. The 
multi-factor portfolio is better suited 
for all seasons, potentially reducing 
the chances for extended periods of 
underperformance and the temptation 
to try to time one’s factor bets, which is 
never an easy task. Yet even though we 
helped to develop the multi-factor 
approach and use it to manage 
portfolios, we recognized that the 
way we combined factors was perhaps 
ripe for further refinement. 

Figure 2: Alleviating Timing Risk as Seen Through Returns Over Time 

Gross USD Monthly Returns, December 1994 to December 2014
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The relevant tilted strategies are shown for each underlying factor. Excess returns are the returns to the tilted 
strategies minus the benchmark (MSCI World). 

Source: SSGA, FactSet. Data are from December 31, 1994 through December 31, 2014.

The calculation method for value-added returns may show rounding differences.

The data displayed is a hypothetical example of backtested performance for illustrative purposes only and is not 
indicative of the past or future performance of any SSGA product. Backtested performance does not represent the 
results of actual trading but is achieved by means of the retroactive application of a model designed with the benefit 
of hindsight. Actual performance results could differ substantially, and there is the potential for loss as well as profit. 
The performance may not take into account material economic and market factors that would impact the advisor’s 
actual decision-making. The performance does not reflect management fees, transaction costs, and other expenses 
a client would have to pay, which would reduce returns. Please reference Appendix for the model methodology and 
other important disclosures. A complete list of the firm’s composites and their descriptions is available upon request.
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Diversification + Interactions:  
An Even More Powerful Combo

The most common way to create a 
multi-factor portfolio is to combine 
single factor portfolios (such as the ones 
shown in Figures 1 and 2) into one 
portfolio. Providers generally start by 
scoring and sorting every security based 
on its relative attractiveness according to 
each factor. For example, they’ll have one 
portfolio with all of the securities scored 
first to last on their value characteristics 
as measured by price-to-book, earnings-
to-book or another metric. Another 
portfolio will rank all of the securities on 
their low-volatility characteristics, as 
measured by historical volatility, 
historical beta and other criteria. Then 
they’ll apply multipliers to the securities 
(or subsets of securities) that reflect the 
rankings in each factor pecking order. 
The ultimate weights are assigned to the 
securities based on their average 
rankings across the four sleeves.

This combination approach is analogous 
to “building blocks.” It benefits from 
clear performance attribution and 
flexibility in reallocation across factors. 
Still, we have long realized it contains an 
inherent flaw.

The flaw has to do with the interaction 
effects between factors, the importance 
of which was first highlighted by AQR’s 

Cliff Asness in his research4 on the 
give-and-take between value and 
momentum. The easiest way to 
appreciate the concept is with a quick 

thought experiment. Imagine a universe 
of stocks and divide each of them into 
quartiles for Factor A and again for 
Factor B. Assign each of these eight 

643210

Value – Momentum 
Frequency

Summed Scores

Figure 4: Interaction Effects Captured in the Distribution of Aggregate Scores
Distribution by Numbers of Names

Value – Quality
Frequency

Source: SSGA, as of May 20, 2015.

For illustrative purposes only.
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Figure 5: Multipliers Assigned to Sub-Portfolios in Backtests

Multiplier Sub-Portfolio (Fractile) Starting Weight Final Weight

0.05 1 0.05 0.0025

0.15 2 0.05 0.0075

0.25 3 0.05 0.0125

0.35 4 0.05 0.0175

0.45 5 0.05 0.0225

0.55 6 0.05 0.0275

0.65 7 0.05 0.0325

0.75 8 0.05 0.0375

0.85 9 0.05 0.0425

0.95 10 0.05 0.0475

1.05 11 0.05 0.0525

1.15 12 0.05 0.0575

1.25 13 0.05 0.0625

1.35 14 0.05 0.0675

1.45 15 0.05 0.0725

1.55 16 0.05 0.0775

1.65 17 0.05 0.0825

1.75 18 0.05 0.0875

1.85 19 0.05 0.0925

1.95 20 0.05 0.0975

Note: The starting weight is five percent for each sub-portfolio. Since each sub-portfolio holds five percent of market 
cap, this is equivalent to holding market cap weights. 

Source: SSGA. For illustrative purposes only.

Bottom Up: A Smarter Form of Beta

4 State Street Global Advisors  |  IQ Q3 2015 Excerpt



individual quartiles a numerical value 
(0, 1, 2 or 3) from the least to the most 
desirable. Then combine the portfolios 
for Factors A and B by summing the 
scores. That leaves us with 16 unique 
combinations (aggregate scores) for the 
pairing, as shown in Figure 3.

Now, let’s move our thought experiment 
into the real world. Let’s assume Factor 
A is value, Factor B is quality, then 
calculate the scores and aggregate them. 
Next, let’s repeat this assuming Factor A 
is value and Factor B is momentum. As 
shown in Figure 4 , the distribution of 
stocks that score the best (with a 
combined score of 6) on value-quality is 
quite different from the distribution for 
value-momentum. Many more stocks log 
the highest possible score on both value 
and momentum than on value and 
quality. If multipliers were applied to the 
sub-portfolios shown in Figure 45, a 
much higher percentage of securities 
in the value-momentum multi-factor 
portfolio would receive the highest 
multiplier. But those differences in the 
joint distribution of the factors would 
fail to be captured when using a top-
down approach. 

To understand how these factor 
interactions impact real portfolios, 
we tested the impact of a “bottom-up” 

portfolio versus a top-down, 
“combination” approach in global 
developed-market equity portfolios. 
We considered four factors — value, 
volatility, quality and momentum — in 
our portfolio using the same definitions 
as those used in Figures 1 and 2. We 
constructed the experiment as follows:

Combination Portfolio
We created single-factor portfolios, 
calculating and sorting the security 
scores for each of the four factors. We 
divided each factor portfolio into 20 
ranked sub-portfolios, where each 
sub-portfolio held five percent of 
market-cap weight. Then we applied a 
fixed set of multipliers (linearly 
interpolated between 0.05 and 1.95 in 
increments of 0.10) to each sub-portfolio. 
(The multipliers are shown in Figure 5.) 
Finally, we rescaled the weights so that 
they summed to 100 percent. The 
combination portfolio was an equally 
weighted average of the four individual 
factor portfolios, rebalanced monthly. 

Bottom-Up Portfolio 
As in the combination portfolio, we 
assigned scores to securities for each 
factor. But, instead of first creating four 
individual sleeves, we averaged all of the 
scores (equally weighting the factors) so 

that each security was ranked based on 
its attractiveness with regard to each of 
the factors simultaneously. Then, as 
before, we grouped the securities into 20 
sub-portfolios, each of which held five 
percent of market cap based on their 
average scores. We then applied the same 
fixed set of multipliers. Finally, the 
weights were rescaled so that they 
summed to 100 percent. The factor 
definitions, universe and rebalancing 
frequency were the same as above.

The results of the backtests appear 
in Figure 6. The bottom-up portfolio 
backtested annualized returns are 
higher than any of the underlying 
component factor returns and higher 
than the combination. The difference is 
not insignificant  — a spread of 86 basis 
points. Moreover, the volatility of the 
bottom-up portfolio is significantly 
lower while the risk-adjusted return 
increases from 0.73 to 0.84 between 
the two approaches. 

Will the bottom-up approach always 
produce better performance than the 
combination? This outcome cannot be 
guaranteed in all cases. However, we 
suspect that for various combinations of 
the most well-known factors — including 
value, quality, volatility and momentum 
— investors will likely benefit from the 

Figure 6: Combination Vs. Bottom-Up Approach, Four-Factor Global Developed Market Portfolios 
January 1993 to March 2015, Gross USD Returns

Value Portfolio Low Volatility Portfolio Quality Portfolio Momentum Portfolio Combination Portfolio Bottom Up

Annualized Return (%) 11.63 10.69 10.40 10.91 10.94 11.80

Annualized Volatility (%) 17.05 13.77 15.05 15.07 15.06 14.12

Risk-Adjusted Return 0.68 0.78 0.69 0.72 0.73 0.84

Excess Return (%) 3.49 2.55 2.26 2.77 2.08 3.66

Tracking Error (%) 7.12 5.19 4.43 4.52 4.78 5.10

Information Radio 0.49 0.49 0.51 0.61 0.59 0.72

Source: SSGA. Data are from January 31, 1993 through March 31, 2015.

The data displayed is a hypothetical example of backtested performance for illustrative purposes only and is not indicative of the past or future performance of any SSGA product. 
Backtested performance does not represent the results of actual trading but is achieved by means of the retroactive application of a model designed with the benefit of hindsight. 
Actual performance results could differ substantially, and there is the potential for loss as well as profit. The performance may not take into account material economic and market 
factors that would impact the advisor’s actual decision-making. The performance does not reflect management fees, transaction costs, and other expenses a client would have 
to pay, which would reduce returns. Please reference Appendix for the model methodology and other important disclosures. A complete list of the firm’s composites and their 
descriptions is available upon request.
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ability of our updated methodology to 
take advantage of the interaction effects 
between factors. 

The bottom-up portfolio returns 
are higher than any of the 
underlying component factor 
returns and higher than the 
combinations. The difference is 
not insignificant — a spread of 
86 basis points.

As previously noted by our team, we 
first introduced the approach in 2012. 
We have been using it to manage our 
multi-factor portfolios since. At this 
point, you might even say it’s out of beta. 
For investors ready to consider replacing 
some of their passive, active or even 
earlier-iteration smart-beta exposures, 
we think it represents another small 
leap forward.  

1 S. Basu, Investment Performance of Common Stocks 
in Relation to Their Price-Earnings Ratios: A Test of the 
Efficient Market Hypothesis, Journal of Finance, 1977, vol. 
32, issue 3, pages 663–82.

2 Value is measured as exponentially weighted five-year 
averages of earnings, cash flow, sales, dividend and book 
value in the denominator and price in the numerator. The 
five price/fundamental ratios are equally weighted. Low 
volatility is measured as 60-month variance of returns. 
Quality is measured as return-on-assets, debt-to-equity 
and five-year variability in earnings per share. These three 
measures are equally weighted. Momentum is measured as 
trailing 12-month return minus the last month’s return.

3 Bender, J., and Wang, T., “Tilted and Anti-Tilted Portfolios: 
A Coherent Framework for Advanced Beta Portfolio 
Construction,” Journal of Index Investing, Summer 2015.

4 Asness, Cliff, “The Interaction of Value and Momentum 
Strategies,” Financial Analysts Journal, March/April 1997.

5 The data shown are as of May 20, 2015. Momentum is 
defined as previously discussed. Value here is proxied by 
annual P/B, and quality is proxied by return on equity.

For investment professional use only. 
Not for use with the public.

The backtested performance shown was created 
by the Global Equity Beta Solution teams at SSGA. 
The data used was only the data which would 
have been available at the time when the historical 
portfolios were generated, now what is available now. 

These processes help to eliminate various forms of 
survivorship bias, both in terms of a “smarter model” 
and in terms of making decisions based on information 
that was not available at the time. The backtested 
performance depicted is not reflective of any SSGA 
investment product or Strategy, and is provided only 
as an illustrative example of nonspecific Advanced 
Beta investment processes, over the twenty-two year 
period from 1993–2015. 

The testing methodology is a rules-based process 
to generate historical portfolios. The stocks in the 
universe are ranked and allocated into different 
buckets according to its corresponding factor score 
such as value, low volatility, quality, momentum or 
combined factor score. A fixed linear multiplier is then 
applied to each bucket in the way that stock’s cap 
weight is tilted by this fixed ratio. The final security 
weight is then normalized such that the total weight 
adds up to 100% to form the final portfolio.

The Backtested results shown do not represent the 
results of actual trading using client assets but were 
achieved by means of the retroactive application of an 
investment process that was designed with the benefit 
of hindsight, otherwise known as backtesting. Thus, 
the performance results noted above should not be 
considered indicative of the skill of the advisor or its 
investment professionals. The backtested performance 
was compiled after the end of the period depicted and 
does not represent the actual investment decisions 
of the advisor. These results do not reflect the effect 
of material economic and market factors on decision 
making. In addition, backtested performance results do 
not involve financial risk, and no hypothetical trading 
record can completely account for the impact of 
financial risks associated with actual investing.

No representation is being made that any client will 
or is likely to achieve profits or losses similar to those 
shown. In fact, there are frequently significant 
differences between backtested performance 
results subsequently achieved by following a 
particular strategy.

The backtested performance may be reported 
on a gross of fees basis. Additional fees, such as 
the management fee, would reduce the return of 
an investment product that utilized one of these 
investment processes. For example, if an annualized 
gross return of 10% was achieved over a 5-year period 
and a management fee of 1% per year was charged 
and deducted annually, then the resulting return 
would be reduced from 61% to 54%. The performance 
includes the reinvestment of dividends and other 
corporate earnings and is calculated in US dollars.

This material has been prepared or is distributed 
solely for informational purposes only and is not 
a solicitation or an offer to buy any security or 
instrument or to participate in any trading strategy. 
It is not intended to supplement or replace the 
confidential offering memorandum and related 
offering materials of any SSGA product, which should 

be the sole basis for making an investment decision. 
All of the recommendations and assumptions included 
in this presentation are based upon current market 
conditions as of the date of this presentation and are 
subject to change. Past performance is no guarantee 
of future results. All investments involve risk including 
the loss of principal. All material presented is 
compiled from sources believed to be reliable, but 
accuracy cannot be guaranteed.

The views expressed in this material are the views 
of Jennifer Bender and Taie Wang through the period 
ended 7/31/2015 and are subject to change based 
on market and other conditions. This document 
contains certain statements that may be deemed 
forward-looking statements. Please note that any 
such statements are not guarantees of any future 
performance and actual results or developments may 
differ materially from those projected.

Investing involves risk including the risk of loss 
of principal.

The information provided does not constitute 
investment advice and it should not be relied on as 
such. It should not be considered a solicitation to 
buy or an offer to sell a security. It does not take 
into account any investor’s particular investment 
objectives, strategies, tax status or investment 
horizon. You should consult your tax and financial 
advisor. All material has been obtained from sources 
believed to be reliable. There is no representation or 
warranty as to the accuracy of the information and 

State Street shall have no liability for decisions based 
on such information.

The whole or any part of this work may not be 
reproduced, copied or transmitted or any of its 
contents disclosed to third parties without SSGA’s 
express written consent.

Risk associated with equity investing include stock 
values which may fluctuate in response to the 
activities of individual companies and general market 
and economic conditions. 

Companies with large market capitalizations go in 
and out of favor based on market and economic 
conditions. Larger companies tend to be less volatile 
than companies with smaller market capitalizations. 
In exchange for this potentially lower risk, the value of 
the security may not rise as much as companies with 
smaller market capitalizations.

Investments in mid / small-sized companies may 
involve greater risks than in those of larger, better 
known companies.

Although subject to the risks of common stocks, 
low volatility stocks are seen as having a lower risk 
profile than the overall markets. However, a portfolio 
comprised of low volatility stocks may not produce 
investment exposure that has lower variability to 
changes in such stocks’ price levels.

Diversification does not ensure a profit or guarantee 
against loss.
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