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Author: Invesco Key takeaways

— Institutional investors need a disciplined way to separate valid factors from
the growing “factor zoo”.

— Apractical framework can help assess factors through economic
theory, robust risk and return evidence, validity across asset classes and
geographies, and real-world implementability.

— Theresearch finds stronger support for value, momentum, quality and low
volatility than for size.

This article draws on the paper Factor Investing: From Theory to Practice, published
in The Journal of Beta Investment Strategies, Volume 13, Issue 4 (Winter 2022), by Tarun
Gupta, Managing Director, Systematic Equities, Jay Raol, former Head of Fixed Income
Factors, and Viorel Roscovan, Senior Quant Research Analyst, Quantitative Strategies
Research.

Factor investing has become a mainstream part of institutional portfolio construction.
It offers a systematic way to target characteristics that may help explain risk and return
across securities, markets and asset classes. However, as the field has grown, it has
become more challenging to decide which factors are genuinely useful in practice.

Academic and practitioner research now includes hundreds of proposed factors,
sometimes described as the “factor zoo”. Many of these factors may look compelling in
a backtest, especially when tested in a narrow market or over a specific period. Yet they
may fail when applied in live portfolios, across regions, or after accounting for trading
costs and investment constraints.

This distinction is important as investors expect factor allocations to be transparent,
repeatable and scalable. They also need to fit within real portfolios, with limits on
liquidity, turnover, benchmark-relative risk and implementation cost. A factor that works
only intheory may be of limited use if it cannot be implemented efficiently.
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and/or Qualified Domestic Institutional Investors approved by local regulators only in the People’s Republic of China; for certain specific institutional investorsin
Malaysia uponrequest; for certain specific institutional investors in Brunei; for Qualified Professional Investors in Korea; for certain specific institutional investorsin
Indonesia; for qualified buyers in Philippines forinformational purposes only; for Qualified Institutional Investors in Japan; for wholesale investors (as defined in the
Financial Markets Conduct Act) in New Zealand, for Institutional Investo's in Chile and Peru; for Institutional or Professional Investors in Colombia; for Institutional
Investorsinthe USA. The documentisrestricted to Institutional Investors and Advisorsin Canada. Itis notintended for and should notbe distributed to, or relied
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A practical framework for evaluating factors

In Factor Investing: From Theory to Practice, the authors set out a simple framework
for assessing whether a factor should be considered valid. The framework uses four
tests: economic theory, robust risk and return evidence, cross-asset and cross-region
validation, and implementability.

Thefirst testis economic theory. A factor should be supported by a clear and credible
reason for why it may exist. That rationale may be behavioral, structural, risk-based, or a
combination of different explanations. The key point is that the factor should not be a black
box or a statistical coincidence. It should be grounded in a body of research and debate
that gives investors confidence that the effect is not simply the result of data mining.

The second test is robust risk and return evidence. A factor should demonstrate
attractive risk and return characteristics over meaningful periods and should not depend
too heavily on one definition, market environment, or set of assumptions. For investors,
this helps reduce the risk of building portfolios around signals that look strong only
because of a specific historical sample.

The third test is validity across asset classes and geographies. A factor that appears

only in one market may still be interesting, but broader evidence can provide a stronger
basis for institutional use. Testing across equities and fixed income, as well as developed
and emerging markets, can help investors assess whether a factoris more likely tobe a
durable driver of risk and return.

The fourth test is implementability. This is where theory meets the realities of portfolio
management. A factor may appear strong in along-short model portfolio or broad
theoretical universe. But institutional investors typically operate within real-world
constraints, including liquidity, capacity, transaction costs, long-only mandates and
benchmark guidelines. Accounting for those constraints can materially change the
results.

Whichfactors pass the test?

The paper applies this framework to five well-known factors: value, momentum, quality,
low volatility and size. These are among the most widely researched factor categories
and are familiar to many institutional investors.

Value captures the idea that securities trading at lower prices relative to fundamentals
may outperform more expensive securities over time. Momentum is based on the
tendency for assets that have performed well recently to continue performing well for

a period. Quality focuses on companies with stronger fundamentals, such as stable
earnings, resilient business models or effective management. Low volatility reflects the
tendency for lower-risk assets to deliver attractive risk-adjusted outcomes. Size is based
on the view that smaller companies may outperform larger companies over the long run.

The authors find compelling evidence for value, momentum, quality and low volatility
across the four tests they apply. To test the second and third criteria in their framework,
the authors create model factor portfolios that allow them to scrutinize the performance
of each factor to determine its efficacy. They test each factor style on two asset classes,
equities and fixed income, for two regions, developed markets and emerging markets.
The data for their equity market sample runs from January 1997 to June 2022. The data for
their fixed income sample runs from January 2000 to June 2022.

Inthe equity sample, their test shows generally positive results for both regions for all
the factors evaluated, except for the size premium. The size factor delivers the smallest
returns for both regions and is negative for the developed region. In the fixed income
sample, the only negative returns delivered are for the size factor. However, the authors
note that the factor portfolios must also be tested forimplementation constraints.
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Figure1-Long-short performance characteristics for generic universes

Equity Fixed Income

Developed Emerging Developed Emerging
Value
Return (ann.) 4.2% 8.8% 2.1% 3.9%
Standard deviation (ann.) 10.9% 7.8% 1.4% 3.6%
Information Ratio 0.39 113 1.56 1.08
t-statistic 1.96 5.73 7.39 5.02
Momentum
Return (ann.) 10.5% 9.3% 0.9% 1.6%
Standard deviation (ann.) 16.2% 10.0% 4% 5.2%
Information Ratio 0.65 0.93 0.23 0.30
t-statistic 3.27 4.69 1.07 1.38
Quality
Return (ann.) 6.4% 2.5% 1.0% 2.6%
Standard deviation (ann.) 7.0% 5.0% 1.7% 4.5%
Information Ratio 0.92 0.50 0.59 0.57
t-statistic 4.66 2.51 2.7 2.67
Low Volatility
Return (ann.) 5.2% 6.6% 1.5% 2.5%
Standard deviation (ann.) 7.3% 7.5% 2.1% 4.5%
Information Ratio 0.7 0.88 0.70 0.55
t-statistic 3.57 4.45 3.30 2.59
Size
Return (ann.) -2.3% 2.5% -0.1% -0.2%
Standard deviation (ann.) 10.0% 13.3% 2.4% 5.5%
Information Ratio -0.23 0.19 -0.01 -0.04
t-statistic -1.16 0.94 -0.04 -0.16

Source: Factor Investing: From Theory to Practice, Gupta et al. October 2022, Journal of Beta Investment Strategies. Notes: This exhibit presents
performance characteristics for selected long-short factors in both equity and fixed-income samples. The table reports annualized returns,
annualized standard deviations, annualized Information ratios, and corresponding t-statistics. Our equity sample runs from January 1997-June
2022, and our fixed income sample runs from January 2000-June 2022. For illustrative purposes only. Past performance does not predict future
returns.
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Why implementation can change the outcome

One of the paper’s most useful messages is that factor implementability is as important
as factor existence for those seeking to harvest factor premiums and capture factor
exposures effectively. For example, a backtest may include smaller or less liquid
securities that are difficult to trade at scale. It may also assume low transaction costs or
unconstrained long-short positioning. These assumptions can overstate the practical
value of a factor.

When the authors apply implementation tests, including narrowing the universe to more
investable securities and considering long-only portfolios, the results remain broadly
supportive for value, momentum, quality and low volatility. Size performs less well under
these practical constraints.

This has clear implications for institutional portfolio design. Investors can consider only

those factors that are implementable in practice and survive the effects of trading costs

and other market frictions. Incorporating real-world frictions allows investors not only to
focus on the factors that may deliver an attractive risk-return trade-off after accounting

for transaction costs and investment constraints but also helps to align the factor toolkit
to their objectives.
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Investment risks
The value of investments and any income will fluctuate (this may partly be the result of exchange-rate
fluctuations), and investors may not get back the fullamount invested.

Importantinformation

This document s for Professional Clients only in Dubai, Jersey, Guernsey, Isle of Man, Ireland,
Continental Europe (as defined below) and the UK; for Qualified Clients/Sophisticated Investors
inIsrael; for Institutional Investors only in the United States, for Sophisticated or Professional
Investorsin Australia; in New Zealand for wholesale investors (as defined in the Financial Markets
Conduct Act); for Institutional Investors in Chile and Peru; for Institutional or Professional Investors
in Colombia; for Professional Investors in Hong Kong; for Qualified Institutional Investorsin Japan; in
Taiwan for Qualified Institutions/Sophisticated Investors; in Singapore for Institutional/Accredited
Investors; for Qualified Institutional Investors and/or certain specific institutional investorsin
Thailand; for certain specific sovereign wealth funds and/or Qualified Domestic Institutional
Investors approved by local regulators only in the People’s Republic of China; for certain specific
institutionalinvestorsin Malaysiaupon request; for certain specific institutional investors in Brunei;
for Qualified Professional Investors in Korea; for certain specificinstitutional investorsin Indonesia;
for qualified buyers in Philippines forinformational purposes only; for Institutional Investors and
Advisorsin Canada. Itis notintended for and should not be distributed to, or relied upon by, the
public orretail investors. Please do not redistribute this document.

For the distribution of this document, Continental Europe is defined as Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Italy, Liechtenstein, Luxembourg, the Netherlands, Norway,
Portugal, Spain, Sweden and Switzerland. This is marketing material and not financial advice. It is not
intended as arecommendation to buy or sell any particular asset class, security or strategy. Regulatory
requirements that require impartiality of investment/ investment strategy recommendations are
therefore not applicable nor are any prohibitions to trade before publication.

This overview contains general information only and does not take into accountindividual objectives,
taxation position or financial needs. Nor does this constitute arecommendation of the suitability

of any investment strategy or product for a particular investor. Investors should consult a financial
professional before making any investment decisions. Itis not an offer to buy or sell or a solicitation of
anoffer to buy or sell any security orinstrument or to participate in any trading strategy to any personin
anyjurisdictionin which such an offer or solicitation is not authorized or to any person to whom it would
be unlawful to market such an offer or solicitation. It does not form part of any prospectus. While great
care has been taken to ensure that the information contained hereinis accurate, no responsibility can
be accepted for any errors, mistakes or omissions or for any action takenin reliance thereon.

The opinions expressed are those of the individuals expressing them personally and may differ from
the opinions of other Invesco investment professionals. Opinions are based upon current market
conditions, and are subject to change without notice. As with all investments, there are associated
inherent risks. Please obtain and review all financial material carefully before investing. Asset
management services are provided by Invescoinaccordance with appropriate local legislation and
regulations.

This material may contain statements that are not purely historical in nature but are “forward-looking
statements.” These include, among other things, projections, forecasts, estimates of income, yield
orreturnor future performance targets. These forward-looking statements are based upon certain
assumptions, some of which are described herein. Actual events are difficult to predict and may
substantially differ from those assumed. All forward-looking statements included herein are based on
information available on the date hereof and Invesco assumes no duty to update any forward-looking
statement. Accordingly, there can be no assurance that estimated returns or projections can be
realized, that forward-looking statements will materialize or that actual returns or results will not be
materially lower thanthose presented.

By accepting this document, you consent to communicate with us in English, unless youinformus
otherwise.

Allinformationis sourced fromInvesco, unless otherwise stated.
Alldata as of August 2026, unless otherwise stated. All datais USD, unless otherwise stated.
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Restrictions ondistribution

Australia

This document has been prepared only for those persons to whom Invesco has providedit. It should not
berelied upon by anyone else. Information contained in this document may not have been prepared or
tailored for an Australian audience and does not constitute an offer of a financial product in Australia. You
may only reproduce, circulate and use this document (or any part of it) with the consent of Invesco.

Theinformationinthis document has been prepared without taking into accountany investor’s
investment objectives, financial situation or particular needs. Before acting on the information the
investor should consider its appropriateness having regard to their investment objectives, financial
situationand needs.

You should note that this information:

+ may containreferences to dollaramounts which are not Australian dollars;

+ may containfinancialinformation whichis not prepared inaccordance with Australian law or practices;

« may notaddress risks associated with investmentin foreign currency denominated investments;

+ anddoes notaddress Australian taxissues.

+ Issuedin Australia by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

Canada

In Canada this document is restricted to Institutional Investors and Advisors, is for educational purposes
only, does not constitute investment, tax or legal advice and should not be relied on as such. Thisis not
tobe construed as an offer to buy or sell any financial instruments and should not be relied upon as the
sole factorinaninvestment making decision. As with allinvestments there are associated inherent
risks. Please obtain and review all financial material carefully before investing. All material presented is
compiled fromsources believed to be reliable and current, but accuracy cannot be guaranteed.

+ IssuedinCanadaby Invesco CanadaLtd., 130 King Street West, Suite 1900, Toronto, Ontario M5X 1E3
Canada.

Furtherinformationis available using the contactdetails shown:

+ IssuedinAustria, Belgium, Denmark, Finland, France, Germany, Greece, Italy, the Netherlands,
Spain, Sweden, Luxembourg, Norway and Portugal by Invesco Management S.A., President
Building, 37A Avenue JF Kennedy, L-1855 Luxembourg, regulated by the Commission de Surveillance
du Secteur Financier, Luxembourg.

+ Issuedin Switzerland and Liechtenstein by Invesco Asset Management (Schweiz) AG, Talacker 34,
8001 Zurich, Switzerland.

+ Issuedinthelsle of Man, Ireland, Jersey, Guernsey, Israel and the United Kingdom by Invesco Asset
Management Limited which is authorised and regulated by the Financial Conduct Authority. Invesco
Asset Management Ltd, Perpetual Park, Perpetual Park Drive, Henley-on-Thames, RG9 THH, UK.

+ IssuedinDubai by Invesco Asset Management Limited. Index Tower Level 6 -Unit 616, P.O. Box
506599, Al Mustagbal Street, DIFC, Dubai, United Arab Emirates. Regulated by the Dubai Financial
Services Authority.

Israel

This document may not be reproduced or used for any other purpose, nor be furnished toany

other person other than those to whom copies have been sent. Nothing in this document should be
considered investment advice orinvestment marketing as defined in the Regulation of Investment
Advice, Investment Marketing and Portfolio Management Law, 1995 (“the Investment Advice Law”).
Neither Invesco Ltd. Norits subsidiaries are licensed under the Investment Advice Law, nor does it carry
theinsurance asrequired of alicensee thereunder.
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HongKong
- Issuedin Hong Kong by Invesco Hong Kong Limited S |[B3% B E B AR AT, 45/F Jardine House,
1Connaught Place, Central, Hong Kong.

Japan

+ IssuedinJapanby Invesco Asset Management (Japan) Limited, Roppongi Hills Mori Tower 14F, 6-10-1
Roppongi, Minato-ku, Tokyo 106-6114; Registration Number: The Director-General of Kanto Local
Finance Bureau (Kin-sho) 306; Member of the Investment Management Association of Japan and the
Japan Securities Dealers Association.

New Zealand

Thisdocumentisissued only to wholesale investors (as defined in the Financial Markets Conduct Act) in
New Zealand to whom disclosure is not required under Part 3 of the Financial Markets Conduct Act. This
document has been prepared only for those persons to whom it has been provided by Invesco. It should
not be relied upon by anyone else and must not be distributed to members of the publicin New Zealand.
Information contained in this document may not have been prepared or tailored for aNew Zealand
audience. Youmay only reproduce, circulate and use this document (or any part of it) with the consent
of Invesco.

This document does not constitute and should not be construed as an offer of, invitation or proposal to
make an offer for, recommendation to apply for, an opinion or guidance on Interests to members of the
publicin New Zealand. Any requests for information from persons who are members of the publicin
New Zealand will not be accepted.

+ IssuedinNew Zealand by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins
Street, Melbourne, Victoria, 3000, Australia, which holds an Australian Financial Services Licence
number 239916.

Singapore
+ Issuedin Singapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01Republic
Plaza, Singapore 048619.

Taiwan
« Issuedin Taiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047, Taiwan (0800-
045-066). Invesco Taiwan Limited is operated and managed independently.

United States

+ Issuedinthe United States by Invesco Advisers, Inc., 1331Spring Street, N.W., Suite 2500, Atlanta,
Georgia, 30309.
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