ASSET MANAGEMENT

WHAT YOU NEED TO KNOW
WHEN BUILDING FACTOR-BASED

PORTFOLIOS

Prepared for Bankers Trust Forum

Meggan Friedman
Senior Investment Strategist
Northern Trust Asset Management

_?_
N, NORTHERN TRUST
N/

northerntrust .com | © 2018 Northern Trust



TODAY’S AGENDA

S How Behavioral Finance affects portfolio
37 construction

Page
8

What are Factors?

Why Behavioral Finance is relevant today

P : . :
Bl How to incorporate Factors in a portfolio

northerntrust.com | © 2018 Northern Trust



ABOUT BEHAVIOR CONCEPTS:
When the

your

WHAT IS BEHAVIORAL FINANCE?




GLOBAL EQUITIES PERFORMANCE
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Source: Northern Trust Investment Strategy, Index data for the various return calculations above are as follows: U.S. is the MSCI U.S. Equities IMI; Emerging
Markets is the MSCI Emerging Market Equities Index; Dev. ex-U.S. is the MSCI World ex-U.S. IMI; Global Equities is the MSCI ACWI (All Country World
Index) and is a market capitalization weighted index designed to provide a broad measure of equity-market performance throughout the world. Indexes are
gross of fees and indexes cannot be invested in directly. Past returns are no guarantee of future results. Charts are as of December 31, 2017.
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COMMON PITFALLS CLIENTS FACE

Anchoring

Herd Mentality
(aka "FOMQO?)

Regret Maximization

1 Image Source: http://content.time.com/time/magazine/article/0,9171,2099712,00.html
2 Image Source: www.rolandberger.com/en/Blog/Buying-into-simplicity.html
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COMMON PITFALLS PORTFOLIO MANAGERS FACE

Sunk Cost
Representativeness

“Recency” Bias

Catering

1 Image Source: http://content.time.com/time/magazine/article/0,9171,2099712,00.html

2 Image Source: www.rolandberger.com/en/Blog/Buying-into-simplicity.html
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THE PROBLEM

PERFORMANCE AROUND HIRING/FIRING OF MANAGER

3 Year Information Ratios (1994 to 2003)

1.08
0.97

-0.11

Before Manager Hired After Manager Hired After Manager Fired

From Goyal, A. and Wahal, S., “The Selection and Termination of Investment Managers by Plan Sponsors,” Journal of Finance 63(4) 1805-1847, 2008
Data based on 3400 plan sponsors between 1994 and 2003
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WHY IS BEHAVIORAL FINANCE A RELEVANT DISCUSSION TODAY?

* It's Managed in
Portfolios

* It's Not Just Theory vs.
Practical Application

» Assets Could be at Risk

* Pricing Pressures
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What Are Factors?
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DEFINING FACTOR INVESTING

Factor investing seeks to identify and target these drivers of return through systematic strategies
that can be implemented in risk-controlled portfolios.

Low
Volatility

Dividend
Yield

Momentum
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FACTORS HAVE DRIVEN EXCESS RETURNS FOR 50 YEARS

St(i/?gllggtnor Skill Annual
Exposure “Stock Picking” Excess Return?

6.60% -1.56% 4.94%

1Excess monthly returns over T-Bills, annualized.
Source: Carhart, Mark M. “On persistence in mutual fund performance.” The Journal of Finance 52.1 (1997): 57-82.
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FACTORS AND THEIR RISK PREMIUMS

ANNUALIZED RETURN OF COMMON FACTORS (1997-2017)
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10.3%

Past performance is no 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. Factor returns are defined as the equally weighted top or bottom 40% of the MSCI World Index. Ranking is based on exposure to factor as defined by Barra
(Value, Momentum, Volatility, Dividend Yield, Size) and Northern Trust Quality Score. Factors are winsorized to remove extreme 5% of outliers.

Source: Northern Trust Quantitative Research, Data as of 12/31/2017
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FACTORS AND THEIR RISK PREMIUMS

SHARPE RATIOS OF COMMON FACTORS (1997-2017)

0.90 -
0.80 | 0.77

070 - 065 0.67
. - 0.61

os0 { 0.46 0.47

0.40 |

0.30 |

0.20 |

0.10
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Past performance is no 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. Factor returns are defined as the equally weighted top or bottom 40% of the MSCI World Index. Ranking is based on exposure to factor as defined by Barra
(Value, Momentum, Volatility, Dividend Yield, Size) and Northern Trust Quality Score. Factors are winsorized to remove extreme 5% of outliers.

Source: Northern Trust Quantitative Research, Data as of 12/31/2017
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FACTOR RATIONALES

Factor Behavioral Explanations
Low Volatility - Lottery effect
- Overconfidence
Value * Representativeness
» Anchoring
Size » Overlooked
* Neglected
Momentum - Over/under-reaction to negative/positive news
: * Lottery effect
Quality Y

» Qverconfidence
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Are you currently
engaged In
factorinvesting?

Do you use a Morningstar
Style Box Approach?
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Intentionally or
Unintentionally?

Are you being compensated for It?
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AAAAAAAAAAAAAAA

TAKING INTENTIONAL
RISK AND BEING
COMPENSATED FOR IT
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CLASSIC STYLE BOX CONSTRUCTION APPROACH

EQUITY STYLE BOX

Large @
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Medium

Small

Value Blend Growth

Source: Northern Trust Quantitative Research, MSCI Barra. Actual investor data as of March 31, 2016.
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CANCELLATION: THE MOST COMMON PROBLEM

ACTUAL INVESTOR PORTFOLIO EXAMPLE

Strategies Growth Value Momentum Size Volatility
Small-Cap Value - + — + —
Small-Cap Growth + — + + _
Small-Cap Growth + - + + —
Mid-Cap Value — + — — _
Mid-Cap Growth + — + + +
Large-Cap Value — + — — _
Large-Cap Value - + — — +
Large-Cap Growth + — -+ — +

Note: “+” denotes an addition to factor exposure, while the “~” denotes a detraction from factor exposure.
Source: Northern Trust Quantitative Research, MSCI Barra. Actual investor data as of March 31, 2016.
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COMPLEX APPROACH TO MIMIC AN INDEX

EQUITY STYLE BOX

Large @
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Medium

Aggregate
i Portfolio

Small

Value Blend Growth

Source: Northern Trust Quantitative Research, MSCI Barra. Actual investor data as of March 31, 2016.

northerntrust.com | © 2018 Northern Trust



THE RESULT: LOW ACTIVE RISK AT A HIGH FEE

ACTIVE RISK NET OF FACTOR EXPOSURE

4.30% _ B _
Over-diversification

deteriorated portfolio ~ |

2.80% 2 60% 5 500 active risk

3.30% 3.25%

1.70%

1.40% \
0.60%

Small-Cap Small-Cap Large-Cap Mid-Cap Small-Cap Large-Cap Large-Cap Mid-Cap  Aggregate
Value Growth Value Growth Growth Value Growth Value Portfolio

High fees not diversified away

45 40 65 47 20 25 38 29 35
bps bps bps bps bps bps bps bps bps

Past performance is no 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. Factor returns are defined as the equally weighted top or bottom 40% of the MSCI World Index. Ranking is based
on exposure to factor as defined by Barra (Value, Momentum, Volatility, Dividend Yield, Size) and Northern Trust Quality Score. Factors are winsorized to

remove extreme 5% of outliers.
Source: Northern Trust Quantitative Research, Data as of 12/31/2016
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ASSET MANAGEMENT

THE SOLUTION
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PORTFOLIO ANALYSIS — CASE STUDY

ORIGINAL PORTFOLIO

Expected Alpha 1.8%

Passive FUNCETIEE, Expected Active Risk 4.4%
Active

Expected Information Ratio 0.41

Note: This representative portfolio analysis was selected in order to illustrate how factors have been implemented in this unique equal weighting approach
that uses passive, fundamental active, and factor-based management.

Source: Northern Trust Quantitative Research, MSCI, Barra (USE3/GEM2 used for domestic/global, respectively), Russell. Please see important information
on Hypothetical Returns at the end of this presentation. For illustrative purposes only. Past performance is not indicative of future results. Returns reflect
the reinvestment of dividends and other earnings and are shown before the deduction of investment management fees. Returns of the indexes also do not
typically reflect the deduction of investment management fees, trading costs or other expenses. It is not possible to invest directly in an index. Indexes are
the property of their respective owners, all rights reserved.

The case study presented is 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.
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PORTFOLIO ANALYSIS — CASE STUDY

ORIGINAL PORTFOLIO FACTOR EXPOSURE

B Positively Compensated B Negatively Compensated
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-0.60 Size

Note: This representative portfolio analysis was selected in order to illustrate how factors have been implemented in this unique equal weighting approach
that uses passive, fundamental active, and factor-based management.

Source: Northern Trust Quantitative Research, MSCI, Barra (USE3/GEM2 used for domestic/global, respectively), Russell. Please see important information
on Hypothetical Returns at the end of this presentation. For illustrative purposes only. Past performance is not indicative of future results. Returns reflect

the reinvestment of dividends and other earnings and are shown before the deduction of investment management fees. Returns of the indexes also do not
typically reflect the deduction of investment management fees, trading costs or other expenses. It is not possible to invest directly in an index. Indexes are
the property of their respective owners, all rights reserved.

The case study presented is 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.

IMMATERIAL
EXPOSURE
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SOLUTION: TARGETED RISK EXPOSURES

ADDING TARGETED FACTORS

Expected Alpha 2.0%

Fundamental
EllE Expected Active Risk 2.7%

Expected Information Ratio 0.74

Note: This representative portfolio analysis was selected in order to illustrate how factors have been implemented in this unique equal weighting approach
that uses passive, fundamental active, and factor-based management.

Source: Northern Trust Quantitative Research, MSCI, Barra (USE3/GEM2 used for domestic/global, respectively), Russell. Please see important information
on Hypothetical Returns at the end of this presentation. For illustrative purposes only. Past performance is not indicative of future results. Returns reflect
the reinvestment of dividends and other earnings and are shown before the deduction of investment management fees. Returns of the indexes also do not
typically reflect the deduction of investment management fees, trading costs or other expenses. It is not possible to invest directly in an index. Indexes are
the property of their respective owners, all rights reserved.

The case study presented is 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.
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PORTFOLIO ANALYSIS — CASE STUDY

NEW PORTFOLIO FACTOR EXPOSURE

B Positively Compensated
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-0.20
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-0.60

Note: This representative portfolio analysis was selected in order to illustrate how factors have been implemented in this unique equal weighting approach
that uses passive, fundamental active, and factor-based management.

Source: Northern Trust Quantitative Research, MSCI, Barra (USE3/GEM2 used for domestic/global, respectively), Russell. Please see important information
on Hypothetical Returns at the end of this presentation. For illustrative purposes only. Past performance is not indicative of future results. Returns reflect
the reinvestment of dividends and other earnings and are shown before the deduction of investment management fees. Returns of the indexes also do not
typically reflect the deduction of investment management fees, trading costs or other expenses. It is not possible to invest directly in an index. Indexes are
the property of their respective owners, all rights reserved.

The case study presented is 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.
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SOLUTION: TARGETED RISK EXPOSURES

ORIGINAL PORTFOLIO ADDING TARGETED FACTORS

Fundamental

Fundamental Active

Active

Expected Alpha 1.8% Expected Alpha 2.0%

Expected Active Risk 4.4% Expected Active Risk 2.7%

Expected Information Ratio 0.41 Expected Information
Ratio

Note: This representative portfolio analysis was selected in order to illustrate how factors have been implemented in this unique equal weighting approach
that uses passive, fundamental active, and factor-based management.

Source: Northern Trust Quantitative Research, MSCI, Barra (USE3/GEM2 used for domestic/global, respectively), Russell. Please see important information
on Hypothetical Returns at the end of this presentation. For illustrative purposes only. Past performance is not indicative of future results. Returns reflect
the reinvestment of dividends and other earnings and are shown before the deduction of investment management fees. Returns of the indexes also do not
typically reflect the deduction of investment management fees, trading costs or other expenses. It is not possible to invest directly in an index. Indexes are
the property of their respective owners, all rights reserved. The case study presented is 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.

0.74
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Relative
Change

+11%

-38%

+80%
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3 Actionable Items

Assess your current risk profile —is it in alignment with your

and your clients’ risk tolerances?

Assess your current factor exposure — you are probably taking

risk, are you being compensated for it?

Examine due diligence process at the asset manager level —

looking at factors, identifying premia capture?
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CONTACT INFORMATION

Tom Nussbaum

Mutual Fund and SMA Sales
Northern Trust Asset
Management

Phone: 508.272.5533

Email: TAN3@ntrs.com
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DSICLOSURE

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
technigue 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 not imply low risk.

Past performance is no 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.
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DISCLOUSURE

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 investment recommendations or advice within the meaning of the Department of Labor’s Final Fiduciary Rule (29 CFR §2510.3-21).
Northern Trust is not undertaking to provide impartial investment advice or give advice in a fiduciary capacity to the recipient of these materials. To
the extent that the recipient of these materials has authority to act on behalf of a benefit plan that is subject to Title | of the Employee Retirement
Income Security Act of 1974, as amended (“ERISA”), Northern Trust provides information with the understanding that the recipient: (1) is a fiduciary
under ERISA with respect to any plan transaction(s) contemplated herein and is responsible for exercising independent judgment in evaluating any
such transaction(s); (2) is independent of Northern Trust; (3) is a bank or similarly regulated financial institution, insurance carrier, registered
investment adviser, registered broker-dealer, or a plan fiduciary that holds, or has under management or control, total assets of at least $50 million;
(4) is capable of evaluating investment risks independently, both in general and with regard to particular transactions and investment strategies.
Please advise Northern Trust immediately if any of the foregoing understandings is incorrect. Further, 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 Global Investments Japan, K.K., NT Global Advisors Inc., 50 South
Capital Advisors, LLC and investment personnel of The Northern Trust Company of Hong Kong Limited and The Northern Trust Company.

© 2017 Northern Trust Corporation. Head Office: 50 South La Salle Street, Chicago, lllinois 60603 U.S.A.
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