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REFINING A PENSION'S

ACTIVE RISK, IMPROVING
PERFORMANCE

“How can we maintain our allocation to systematic equity strategies while increasing
the likelihood of outperforming our benchmark?”

The Client

$7 billion Canada-
based defined benefit
pension plan.

The Challenge

Portfolio underperfor-
mance due to inefficient
factors that were also
inefficiently combined
together in a multi-
factor approach.

Our Approach

Precision in factor
exposures intends to
result in expected
outcomes.

The client’s equity portfolio included a combination of allocations to passive, fundamental
active and quantitative active. It is the quantitative active allocation within this client's
portfolio that is of interest for this case study.

Identifying why the portfolio had underperformed

After a period when its quant equity portfolio had trailed the MSCI World Index
benchmark, the client wanted to discover why this had happened in preparation for
improving performance. Ahead of our appointment to manage the portfolio in 2021,
NTAM identified two reasons:

1 Inefficient individual factor implementation. In other words, factors had been
implemented in a naive manner that unintentionally led to uncompensated
sector biases.

Inefficient multi-factor portfolio construction. The underperforming multi-factor
2 solutions within the client’s quantitative allocations utilized a portfolio construction

approach that resulted in underlying investment managers taking positions that

in effect diluted each other’s exposures. In some cases, they were taking opposing

positions that were resulting in cancellation of each other’s exposures resulting in

no net active exposure vs. benchmark for the overall portfolio while paying higher

fees that are associated with active manager allocations vs. passive.

Constructing the portfolio with a laser focus on
compensated risks, while seeking to avoid unintended
exposures

Our approach is to implement factor portfolios efficiently, taking only intended risks. By
contrast, traditional factor implementations tend to naively have unintended exposures
that result in unexpected outcomes. The pension plan’s portfolio was following MSCl's
factor models, utilizing these to select style exposures. However, upon engagement with
NTAM it realized that MSCI's models were leading to exactly the type of unexpected
outcomes it wished to avoid.
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NTAM'’s approach starts with an evaluation of factor exposures of individual securities
on a basis that is both region and sector neutral, as we aim to avoid unintended biases.
For example, when evaluating securities’ quality characteristics, our portfolio
managers compare these to other securities within their respective regions/sectors.
Taking a regional sector such as European industrials, we would rank each security by
its quality score. We then separate the securities in the region/sector into quintiles and
rank them (i.e, Q1,Q2, ..., Q5). Consequently, the client’s portfolio was constructed
without unintended biases, as the quality quintiles themselves did not have any biases.

Additionally, NTAM makes sector neutrality a constraint when optimizing the portfolio.
Thatis, we set limits relative to the benchmark so that the resulting portfolio does

not exhibit significant biases at the sector or region levels. Below are examples of
information that we shared with the client to educate them about our principles and
one of the metrics we use to optimize allocations.

FACTOR PURITY — CORE PRINCIPLES

Common Themes and Core Beliefs
All strategy design principles are aimed at a single goal: factor efficiency and stability.

REGION AND SECTOR SPECIFIC

MULTI-DIMENSIONALITY SCORING (WHERE APPROPRIATE)

Factors are unobservable and must Factor definitions can vary by region Most factors have a low signal-to-

be triangulated. and sector to avoid apples-and- noise ratio. Some mechanism must
oranges comparisons. be in place to control signal variance.

REGION AND QUALITY RELATIVE

SECTOR NEUTRALITY SCREEN SCORING

Region and sector misweights are Low-quality stocks add noise Absolute factor scoring does

not a reflection of true factor premia. to all factors. We never hold low- not reflect the dynamics of
quality names. the underlying market.

PEER RELATIVE FACTOR PURITY

Not All Strategies Deliver Pure Factor Exposure

While it is not possible to achieve a perfect FER ratio (1.00), the below example illustrates
how disparate and low the true factor exposure is across the industry.
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Efficient multi-factor portfolio construction following
intersection approach

When constructing the multi-factor portfolio, NTAM utilizes an integration or intersection
approach because our research shows that it offers the best way to implement
diversified factor combinations while minimizing the challenges of factor dilution or
cancellation. The client noted that other well-known asset managers had suggested
sub-optimal portfolio construction methodologies of combining factors that have
resulted in client’s portfolio underperforming its benchmarks.

The below exhibits summarize NTAM'’s approach to multi-factor portfolio construction.

MULTI-FACTOR APPROACH — INTERSECTION DELIVERS SUPERIOR RISK-ADJUSTED RETURNS

Effectively Combining Factor Exposures
The impact becomes more pronounced as additional factors are added. Moving to
three factors causes the percentage of stocks not held to be reduced to just 12.5%.
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Source: Northern Trust Quantitative Research. US stocks 1978 to 2015. For illustrative purposes only. lllustrative portfolio does not show
actual performance history. Return shows annual return and risk shows annual standard deviation. For illustrative purposes only. Past
performance is not indicative or a guarantee of future results. Index performance returns do not reflect any management fees, transaction
costs or expenses. It is not possible to invest directly in any index.
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Customizing Northern Trust Quality Large Cap Core

Our Solution We delivered a Quality Large Cap Core multi-factor strategy utilizing the intersection

A multi-factor strategy approach discussed above. At the client’s request, this was customized to include three

based on the intersection
approach.

factors — quality, value and momentum.

Maximizing the likelihood of outperformance

The Benefits The client achieved its goals of implementing factor investing efficiently without
unintended risks. This allowed it to keep the quantitative factor portfolio yet maximize
the likelihood of outperformance and lower the tracking error. What's more, it benefited
from NTAM’s commitment to ongoing research into factor investing. The client also
gained the flexibility to customize the investment strategy in the future to match any
changes in its investment views or to reflect any changes to the broader pension plan.

Efficient, effective factor
investing supported
by ongoing research.

In summary, NTAM’s solutions delivered the below client benefits:

1 Generating excess returns above 3 Control for uncompensated
strategy benchmark (MSCI World) exposures
Minimizing volatility i.e,, 4 Limiting tracking error to
maximizing sharpe ratio an acceptable level

Efficiently investing in companies displaying all
client-selected factors

The Result Our approach to constructing efficient investment strategies by focusing only on
intended risks, while avoiding risks known to be uncompensated, puts the
portfolio in a strong position to outperform over the long term.

Increasing the likelihood
of outperformance
over time.

ABOUT NORTHERN TRUST ASSET MANAGEMENT

Northern Trust Asset Management is a global investment manager that helps investors navigate changing market environments,
so they can confidently realize their long-term objectives.

Entrusted with $1.0 trillion in assets,* we understand that investing ultimately serves a greater purpose. We believe investors
should be compensated for the risks they take — in all market environments and any investment strategy. That’s why we combine
robust capital markets research, expert portfolio construction and comprehensive risk management to craft innovative and
efficient solutions that deliver targeted investment outcomes.

As engaged contributors to our communities, we consider it a great privilege to serve our investors and our communities with
integrity, respect and transparency.

*AUM as of June 30, 2022. Article published as of June 30, 2022. For more recent AUM, please visit northerntrust.com.
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How helpful ‘ ‘
was this?

northerntrust.com

IMPORTANT INFORMATION

For Use with Institutional Investors Only. Not For Retail Use.

The case studies presented are intended to illustrate products and services available at Northern Trust. They do not necessarily represent
experiences of other clients nor do they indicate future performance. Individual results may vary. The information contained herein is intended
for use with current or prospective clients of Northern Trust Investments, Inc. The information is not intended for distribution or use by any
person in any jurisdiction where such distribution would be contrary to local law or regulation. Northern Trust and its affiliates may have positions
in and may effect transactions in the markets, contracts and related investments different than described in this information. This information is
obtained from sources believed to be reliable, and its accuracy and completeness are not guaranteed. Information does not constitute a
recommendation of any investment strategy, is not intended as investment advice and does not take into account all the circumstances of each
investor. Opinions and forecasts discussed are those of the author, do not necessarily reflect the views of Northern Trust and are subject to
change without notice.

This report is provided for informational purposes only and is not intended to be, and should not be construed as, an offer, solicitation or
recommendation with respect to any transaction and should not be treated as legal advice, investment advice or tax advice. Recipients should
not rely upon this information as a substitute for obtaining specific legal or tax advice from their own professional legal or tax advisors.
References to specific securities and their issuers are for illustrative purposes only and are not intended and should not be interpreted as
recommendations to purchase or sell such securities. Indices and trademarks are the property of their respective owners. Information is subject
to change based on market or other conditions.

All securities investing and trading activities risk the loss of capital. Each portfolio is subject to substantial risks including market risks, strategy
risks, adviser risk and risks with respect to its investment in other structures. There can be no assurance that any portfolio investment objectives
will be achieved, or that any investment will achieve profits or avoid incurring substantial losses. No investment strategy or risk management
technique can guarantee returns or eliminate risk in any market environment. Risk controls and models do not promise any level of performance
or guarantee against loss of principal. Any discussion of risk management is intended to describe Northern Trust's efforts to monitor and
manage risk but does notimply low risk.

Past performance is not guarantee of future results. Performance returns and the principal value of an investment will fluctuate. Performance
returns contained herein are subject to revision by Northern Trust. Comparative indices shown are provided as an indication of the performance
of a particular segment of the capital markets and/or alternative strategies in general. Index performance returns do not reflect any management
fees, transaction costs or expenses. It is not possible to invest directly in any index. Net performance returns are reduced by investment
management fees and other expenses relating to the management of the account. Gross performance returns contained herein include
reinvestment of dividends and other earnings, transaction costs, and all fees and expenses other than investment management fees, unless
indicated otherwise. For additional information on fees, please refer to Part 2a of the Form ADV or consult a Northern Trust representative.

Forward-looking statements and assumptions are Northern Trust’s current estimates or expectations of future events or future results based
upon proprietary research and should not be construed as an estimate or promise of results that a portfolio may achieve. Actual results could
differ materially from the results indicated by this information.

If presented, hypothetical portfolio information provided does not represent results of an actual investment portfolio but reflects representative
historical performance of the strategies, funds or accounts listed herein, which were selected with the benefit of hindsight. Hypothetical
performance results do not reflect actual trading. No representation is being made that any portfolio will achieve a performance record similar to
that shown. A hypothetical investment does not necessarily take into account the fees, risks, economic or market factors/conditions an investor
might experience in actual trading. Hypothetical results may have under- or over- compensation for the impact, if any, of certain market factors
such as lack of liquidity, economic or market factors/conditions. The investment returns of other clients may differ materially from the portfolio
portrayed. There are numerous other factors related to the markets in general or to the implementation of any specific program that cannot be
fully accounted for in the preparation of hypothetical performance results. The information is confidential and may not be duplicated in any form
or disseminated without the prior consent of Northern Trust.

This information is intended for purposes of Northern Trust marketing of itself as a provider of the products and services described herein and
not to provide any fiduciary investment advice within the meaning of Section 3(21) of the Employee Retirement Income Security Act of 1974, as
amended (“ERISA”). Northern Trust is not undertaking to provide impartial investment advice or give advice in a fiduciary capacity to the recipient
of these materials, which are for marketing purposes and are not intended to serve as a primary basis for investment decisions. Northern Trust
and its affiliates receive fees and other compensation in connection with the products and services described herein as well as for custody, fund
administration, transfer agent, investment operations outsourcing and other services rendered to various proprietary and third party investment
products and firms that may be the subject of or become associated with the services described herein.

Northern Trust Asset Management is composed of Northern Trust Investments, Inc. Northern Trust Global Investments Limited, Northern Trust
Fund Managers (Ireland) Limited, Northern Trust Global Investments Japan, KK, NT Global Advisors, Inc,, 50 South Capital Advisors, LLC,
Belvedere Advisors LLC, Northern Trust Asset Management Australia Pty Ltd, and investment personnel of The Northern Trust Company of Hong
Kong Limited and The Northern Trust Company.

© 2022 Northern Trust Corporation. Head Office: 50 South La Salle Street, Chicago, lllinois 60603 US.A.

Issued in the United Kingdom by Northern Trust Global Investments Limited. Issued in the EEA by Northern Trust Fund Managers (Ireland)

Limited.
1-092922-2336579-092923
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