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Factors and Factor Exposures

Asset owners and asset managers are increasingly interested in so-called “smart
beta” indexes, a category that includes factor and alternatively weighted indexes.
In a series of four FTSE Russell Insights, we explore the concept of factors in
depth. We examine the differences between factor indexes and other types of
smart beta indexes, illustrate how factor exposure is embedded in an index and
suggest how factors can be combined most effectively.

In this Insights, the first of the series, we start with definitions: what are factors
and how is factor exposure measured?

The rise of interest in factors

Interest in factors is on the rise amongst investors. Consulting firm PWC’
recently forecast a tripling of the assets under management in index-based
investment strategies worldwide between 2012 and 2020, and suggested that
factor investing would be a key part of this trend. According to PWC:

“The growth of passive strategies will...be fuelled by new innovations in this
space, such as factor investing...factor investing will ‘cross over’ from the realm
of active managers, through highly sophisticated institutional passive investors,
and into the mass-market retail space”.

" http://www.pwc.com/gx/en/asset-management/publications/pdfs/pwc-asset-management-2020-
a-brave-new-world-final.pdf
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Source: PWC, “Asset Management 2020: A Brave New World”

PWC’s forecast was reinforced by a recent survey of asset owners, conducted
by FTSE Russell. Just under half (47%) of the 214 respondents to the 2015
FTSE Russell Smart Beta Global Survey,? with collective assets under
management of over U.S.$2 trillion, said they were now evaluating combinations
of factor strategies as part of their future asset allocation plans.

What is a factor?

In the context of finance and investment theory, a factor is a common
(systematic) driver of securities’ returns. The component of stocks’ returns that
is driven by factor exposure is seen as distinct from the return component that
derives from stock-specific (non-systematic) risk.

Single and multi-factor models

Classical investment theory assumed that there was a single type of systematic
risk, called market risk. Under the Capital Asset Pricing Model (CAPM), a
theoretical framework introduced in the 1960s, a single market factor explains
stocks’ returns. This market factor carries an associated risk premium, called
the equity risk premium, which investors earn for holding stocks rather than
traditionally perceived assets like cash or government bonds. CAPM also
introduces the concept of beta, a measure of the sensitivity of a particular stock,
index or portfolio to movements in the overall market.

However, critics pointed out that the single factor model had limitations

in describing stocks’ real-life behaviour. In particular, said critics, other
characteristics, such as valuation and size, also helped explain stock
performance. Under the so-called value effect, stocks with lower price-to-
earnings ratios have shown a tendency to outperform those with higher price-
to-earnings ratios over the long term. And over time and in many securities
markets, smaller-capitalisation stocks have outperformed the shares of
larger companies.

2 See “Smart beta: 2015 global survey findings from asset owners”, FTSE Russell.
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In 1993 Eugene Fama and Kenneth French published a paper?® in which

they examined three factors: a market factor, a size factor and a value factor
(measured as the ratio of book to market value of equity). The authors provided
empirical evidence that this three-factor model is a better representation of stock
returns than the single-factor, market model.

Over time, other factors, such as momentum, volatility, quality, liquidity and
yield have been examined empirically and used by investment practitioners.
The FTSE Russell Global Factor Index framework includes seven equity market
factors. These factors are shown in the table.

FTSE Russell Global Factor Index Framework

Name of Factor Factor Measured As

Liquidity The median ratio of absolute daily return to daily
traded value over the previous year — Amihud Ratio.

Momentum Cumulative total local eleven month return

Quality Composite of Profitability (Return on Assets),
Efficiency (Change in Asset Turnover), Earnings
Quiality (Accruals) & Leverage

Size Full Market Capitalization

Value Composite of trailing Cash-flow Yield, Earnings
Yield & country relative Sales to Price Ratio

Volatility Standard Deviation of 5 years of weekly
(Wed/Wed) local total returns

Yield A company’s twelve month trailing dividend yield

Source: FTSE Russell

What causes factor returns?

Academics have put forward different arguments for the existence of factor-

based returns. Some are risk-based, while others are behavioural or structural.
Risk-based arguments suggest the existence of risk premia as compensation for
investors willing to accept exposure to a particular factor; behavioural arguments
focus more on collective behavioural traits amongst investors and the potential
inefficiencies which these may cause; structural explanations for the existence

of factor returns contend that constraints on investors, such as an inability to sell
short, help generate excess returns for particular systematic investment strategies.

For example, a risk-based argument for the value factor return premium is that
investors are being compensated for the higher default risk in companies with
lower valuations. Similarly, the size factor premium could reflect compensation
for the fact that small-capitalisation stocks tend to be riskier, less diversified in
their business activities and more sensitive to economic shocks. A risk-based
argument for the liquidity factor premium is that investors require excess returns
to hold stocks with higher trading costs.

3 http://www.sciencedirect.com/science/article/pii/0304405X93900235
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Researchers have claimed* that momentum in stock returns may result from

a tendency for investors to underreact in the short term to new information
affecting the shares they hold. Over time, as investors reassess the information,
they then drive positive (or negative) trends in share prices. In turn, this may lead
to a longer-term overreaction to the original news.

The low volatility effect, according to some observers,® may be explained by a
preference for “lottery” stocks—those promising exceptional gains. According to
this theory, certain investors overpay for such high-volatility stocks, causing low-
volatility shares to outperform over the long run.

A structural explanation for the low volatility effect is that many investors’ inability
to use leverage causes them to overweight high-volatility (high beta) stocks,
causing the expected return on those stocks to fall. Another structural explanation
for the effect is that investors’ tendency to use a benchmark for performance
measurement discourages arbitrage between high beta and low beta stocks.

Measuring factor exposure

Once a factor has been defined, the factor exposure of an index can be
measured as the sum of the factor scores of the index’s constituents, multiplied
by each constituent’s weight in the index.

In the equation below, X is the exposure of the index (or portfolio) to the factor of
interest, and Wj and Zj are the index weight and the factor Z-Score,® respectively,
of each index constituent j with respect to the same factor:

X= XjeyWj*Z

Standardising factor exposures in the form of factor Z-Scores enables
meaningful comparisons to be made over time. However, calculating the history
of an index’s factor exposure requires knowledge of the index’s past holdings
and weightings, something which is not always available.

An alternative approach, which does not rely upon holdings information, is to use
a returns-based analysis: the index’s past excess returns (by comparison with a
capitalisation-weighted index) are regressed against the returns to a set of factor
portfolios. The factor exposures (or factor “loadings”) of the index are then the
beta coefficients of the regression. However, the use of a regression as a way to
measure factor loadings must be done with care as a poorly defined model may
result in misleading or erroneous conclusions.

Factors and smart beta

A factor index is constructed with the objective of providing exposure over time
to a factor of interest. The term “smart beta” is often used to describe indexes
which seek to provide a different risk/return profile than standard indexes, which
weight stocks by their market size (capitalisation). Smart beta therefore includes
factor indexes and alternatively weighted indexes. In the second Insight of this
series we explore the differences between these two categories of index.

4 See, for example, https://fnce.wharton.upenn.edu/files/?whdmsaction=public:main file&fileID=4929
5 See, for example, http:/forum.johnson.cornell.edu/faculty/huang/stocks_as_lotteries.pdf

5 The factor Z-score is the normalized factor score: raw factor scores are converted to normalized
scores by subtracting the sample’s mean from each score and then dividing by the sample’s
standard deviation.
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For more information about our indexes, please visit ftserussell.com.

© 2016 London Stock Exchange Group companies.

London Stock Exchange Group companies includes FTSE International Limited (“FTSE”), Frank Russell Company (“Russell”), MTS Next
Limited (“MTS”), and FTSE TMX Global Debt Capital Markets Inc (“FTSE TMX?”). All rights reserved.

“FTSE®”, “Russell®”, “MTS®”, “FTSE TMX®” and “FTSE Russell” and other service marks and trademarks related to the FTSE or Russell
indexes are trademarks of the London Stock Exchange Group companies and are used by FTSE, MTS, FTSE TMX and Russell under licence.

All information is provided for information purposes only. Every effort is made to ensure that all information given in this publication is accurate,
but no responsibility or liability can be accepted by the London Stock Exchange Group companies nor its licensors for any errors or for any
loss from use of this publication.

Neither the London Stock Exchange Group companies nor any of their licensors make any claim, prediction, warranty or representation
whatsoever, expressly or impliedly, either as to the results to be obtained from the use of the FTSE Russell Indexes or the fitness or suitability
of the Indexes for any particular purpose to which they might be put.

The London Stock Exchange Group companies do not provide investment advice and nothing in this document should be taken as constituting
financial or investment advice. The London Stock Exchange Group companies make no representation regarding the advisability of investing
in any asset. A decision to invest in any such asset should not be made in reliance on any information herein. Indexes cannot be invested in
directly. Inclusion of an asset in an index is not a recommendation to buy, sell or hold that asset. The general information contained in this
publication should not be acted upon without obtaining specific legal, tax, and investment advice from a licensed professional.

No part of this information may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without prior written permission of the London Stock Exchange Group companies. Distribution of the
London Stock Exchange Group companies’ index values and the use of their indexes to create financial products require a licence with FTSE,
FTSE TMX, MTS and/or Russell and/or its licensors.

The Industry Classification Benchmark (“ICB”) is owned by FTSE. FTSE does not accept any liability to any person for any loss or damage
arising out of any error or omission in the ICB.

Past performance is no guarantee of future results. Charts and graphs are provided for illustrative purposes only. Index returns shown
may not represent the results of the actual trading of investable assets. Certain returns shown may reflect back-tested performance. All
performance presented prior to the index inception date is back-tested performance. Back-tested performance is not actual performance,
but is hypothetical. The back-test calculations are based on the same methodology that was in effect when the index was officially launched.
However, back-tested data may reflect the application of the index methodology with the benefit of hindsight, and the historic calculations of
an index may change from month to month based on revisions to the underlying economic data used in the calculation of the index.
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About FTSE Russell

FTSE Russell is a leading global provider of benchmarking, analytics and

data solutions for investors, giving them a precise view of the market relevant

to their investment process. A comprehensive range of reliable and accurate
indexes provides investors worldwide with the tools they require to measure and
benchmark markets across asset classes, styles or strategies.

FTSE Russell index expertise and products are used extensively by institutional and
retail investors globally. For over 30 years, leading asset owners, asset managers,
ETF providers and investment banks have chosen FTSE Russell indexes to
benchmark their investment performance and create ETFs, structured products and
index-based derivatives.

FTSE Russell is focused on applying the highest industry standards in index
design and governance, employing transparent rules-based methodology
informed by independent committees of leading market participants. FTSE
Russell fully embraces the IOSCO Principles and its Statement of Compliance
has received independent assurance. Index innovation is driven by client needs
and customer partnerships, allowing FTSE Russell to continually enhance the
breadth, depth and reach of its offering.

FTSE Russell is wholly owned by London Stock Exchange Group.

For more information, visit www.ftserussell.com.

To learn more, visit www.ftserussell.com; email index@russell.com, info@ftse.com;
or call your regional Client Service Team office:

EMEA North America Asia-Pacific

+44 (0) 20 7866 1810 +1 877 503 6437 Hong Kong +852 2164 3333
Tokyo +81 3 3581 2764
Sydney +61 (0) 2 8823 3521
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