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“Can any twenty-year period
in recorded history have witnessed

even a tenth as much financial innovation?”
Merton Miller, 1986

“Disruptive innovation
does not occur in finance.”

L o Richard Lyons, Jennifer Chatman, and Joyce Caneel, 2007
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“An IBM 7090 computer can solvea 100- o
asset Markowitz optimization in 33

minutes and can handle 249 assets at “Today such a problem
most. can be solved in microseconds;
The simplified (market) risk model reduces we can routinely solve problems
computation to 30 seconds and it can with tens of thousands of assets and
handle 2,000 assets.” substantially more factors

William Sharpe, 1963

in well under one second.”

Stephen Boyd, Kaspar Johansson, Ronald Kahn,

Philipp Schiele, Thomas Schmelzer, 2024

——

— |

IBM 7090 at NSA Ames, September 1961. Courtesy NASA.
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Innovation and the Goal of Asset Management

Perspective of active management:

* Investors need consistent, positive performance
but investment ideas don't work consistently or forever

* The only way | know to deliver consistent positive performance is through constant innovation

- We need to constantly develop new ideas to replace old ideas that no longer work

* Broader investment perspective:
- Markets evolve

- Client needs evolve
- Investment management is highly competitive.

- Innovation is critical to meeting client needs (which can differ from client requests)

* Successful asset management requires innovation
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Classifying Innovation (per Clayton Christensen)*
Sustaining Innovation: COMMON -
N\

e Improving existing products based on
what clients want

* Examples: Updated car models,
improved valuation models

A

Q
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£

e
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a

New Technology
>

*The Innovator's Dilemma, 1997 Time
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Fostering Innovation in Asset Management Firms

While the broader industry works on all types of innovation,

we are focused on creating disruptive innovation

Culture

* Heterogeneous talent base

* Independenticonoclastic thinkers
of various perspectives

* Collegial and collaborative
environment, unconstrained
by status or hierarchy

Disruptive
Innovation
Patience &
Resources
Disruptive innovations
focus on what clients need

more than what they want,
so adoption can be slow.
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Networks

Especially with academics
in finance, statistics, data science,
and optimisation

Evangelism

Scale

Recent innovations have
focused on benefits of
scale, which has become
increasingly important,
especially for systematic
investors

Driven in part by
technology demands
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How have the goals
manifested in the
history of asset
management?

JANA ANNUAL CONFERENCE 2025

This talk will focus on
four innovations in particular:

* Mean-variance portfolio construction
* Origins of systematic active products
* Unstructured data for alpha forecasting

* Al and active management through scale

In all cases,
financial and technological
innovations interact
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Mean-Variance (Markowitz)
Portfolio Construction

Developed by a 24-year-old graduate student in 1952

— A brilliant insight loosely fostered by the academic environment.
A truly revolutionary ("Zero to One") innovation
— There really wasn't anything before this

A purely academic idea at the time
— Computers: almost entirely government-owned and focused on military applications
including nuclear weapons design

— Optimisation: a topic in introductory calculus.
Markowitz developed an algorithm in 1956 to solve it numerically.

You can tell we are in a young field: the founder died in 2023
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Origins of Systematic Active
Investment Products

Late 1970s

Development of equity risk

models: Barra

1979

Wells Fargo Investment
Advisors launches Yield Tilt
Fund, the first quant fund

1985

US Alpha Tilts: Joint
venture of Wells Fargo
Investment Advisors and

Barra
Observation
Some Barra factors have statistically (e N
significant alphas: Value, p— §
Momentum, Small Size | & BARRA |

Note: In 1985, being able to calculate B/P ratios for every S&P 500 stock was an edge.

In 2025, anyone with an internet connection can do that.
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FACTOR TILTS & TIMING STRATEGIES

presentation to

Wells Fargo Scientific Advisory Board

Richard Grinold
November 1985
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Origins of Systematic Active
Investment Products

Culture
Open to questioning our approach and
what clients need.

Disruptive

Innovation
Patience &

Resources

Clients don’t ask for this.
Adoption can be slow.
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Networks

Especially with academics

in finance, statistics, data science, and
optimisation

Enabled by the

Evangelism

development of factor
models of equity risk
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Unstructured Data and S
Investment Returns Return

My own historical perspective

Focus on the post-GFC period

Pull: Cap-weighted Index Active

i Benchmark Return Ret
* Explosion of unstructured data and UL LSS L eturn

the development of technology to
analyze it

Push:

* GFC and the Quant Crisis Return from
Q Average (Static) “Pure Alpha”

Exposures to Smart Return
Betas

“Risk Premia “Informational

Behavioral Anomalies” Advantages”

Source: The Future of Investment Management,
Chapter 5,2018 (Ronald N. Kahn)
FOR WHOLESALE CLIENTS ONLY —
JANA ANNUAL CONFERENCE 2025 NOT FOR DISTRIBUTION TO RETAIL CLIENTS 111
CBOMO0725A/S-4714691-12/19




Disruptive Innovation:
Unstructured data for Alpha Prediction

Enabled by technological advances

* Dramatic decrease in storage costs

* Dramatic increase in compute power and bandwidth

* Smart phones with their rich data collecting capabilities

Attributes required for disruptive innovations facilitated the innovation:
* Culture: Open to questioning our approach and what clients need.

* Networks: Especially with academics in statistics, data science, and optimisation
* Scale: This is a resource-intensive effort.

Key challenge for applying this new technology to investing:

* Relationships change over time

* Returns are very noisy and hard to predict

* Imperfect information
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Data availa ble for Natural language processing
Systematic Investing

Conference call sentiment

strong
negatively
19905 2025 consent improved
improvements

Accounting

data

Capturing the “true” activity in China

Broker
estimates
q o000
: ~ - 1 .m.
. e g
Prices, 2
Volumes '

Source: BlackRock. For illustrative purposes only.
JANA ANNUAL CONFERENCE 2025

FOR WHOLESALE CLIENTS ONLY - NOT FOR DISTRIBUTION TO RETAIL CLIENTS

CBOMO0725A/5-4714691-14/19

113



Growth Of Equity
Security Selection Signals

How Systematic
Active Investing Has

1,000
Evolved ., 800
o2
£.2 600
Technology, E o
technology,
200
technology...
0
. Y M>HO LA DA O NN DD
NN NN O
With unstructured data, we have gone from a EANPI MNP A NP NP MG A

handful of ideas (Value, Momentum, Quality,

Small Size, Low Volatility) to thousands of ideas Time needed to run a 5 year daily

Machine learning for signal weighting has gone global equity simulation

from an interesting idea to an absolute necessity

3 hours

We could not have done any of this without the
many advancements in technology

1.8 seconds

Source: BlackRock, as at 30 June 2025.
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Al and Investment Management
November 30, 2022: Release of ChatGPT

* Significant technological advance that
has grown increasingly powerful since then

Historical perspective:
* The field has a multi-decade history

* Useful to think of Al developments
as continuations of the quest for automation

Applications of Al to systematic active:
* Efficiency tools
* Human in the loop:
* Thematic robot
* Many other examples
* No human in the loop:
* Sentiment analysis

This is a disruptive innovation in progress
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Human

' 4

Machine
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JANA
5 ~INT~
Lookin g Forward erma wivs iepeRnce
Rich Sutton’s Bitter Lesson:

*  Brute force computation versus adding human insight?

*  Moore’s Law, with its doubling of computer power
every 18-24 months, swamps everything else

Examples:

*  Computer chess, Go,
Speech recognition, Computer vision

What does this mean for investing?
* Technology will become increasingly important

*  Westill only understand a small fraction
of what drives residual returns

* There exist great opportunities looking forward
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JANA

DEPTH WITH DIFFERENCE

Thank You
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Important Information LA

Issued by BlackRock Investment Management (Australia) Limited ABN 13 006 165975, AFSL 230523 (BIMAL).

For the exclusive use of the recipient, which warrants by receipt of this material that it is a wholesale client as defined u nder the Australian Corporations Act 2001
(Cth).

This material provides general advice only and does not take into account your individual objectives, financial situation, ne eds or circumstances. Before making any
investment decision, you should assess whether the material is appropriate for you and obtain financial advice tailored to yo u having regard to your individual
objectives, financial situation, needs and circumstances. Refer to BIMAL's Financial Services Guide on its website for more information. This material is not a financial
product recommendation or an offer or solicitation with respect to the purchase or sale of any financial product in any juris diction.

Information provided is for illustrative and informational purposes and is subject to change. It has not been approved by any regulator.

This material is not intended for distribution to, or use by, any person or entity in any jurisdiction or country where such distribution or use would be contrary to local
law or regulation. BIMAL is a part of the global BlackRock Group which comprises of financial product issuers and investment managers around the world. BIMAL is
the issuer of financial products and acts as an investment manager in Australia.

BIMAL, its officers, employees and agents believe that the information in this material and the sources on which itis based (which may be sourced from third parties)
are correct as at the date of publication. While every care has been taken in the preparation of this material, no warranty o f accuracy or reliability is given and no
responsibility for the information is accepted by BIMAL, its officers, employees or agents. Except where contrary to law, BIM AL excludes all liability for this
information.

Any investment is subject to investment risk, including delays on the payment of withdrawal proceeds and the loss of income or the principal invested. While any
forecasts, estimates and opinions in this material are made on a reasonable basis, actual future results and operations may differ materially from the forecasts,
estimates and opinions set out in this material. No guarantee as to the repayment of capital or the performance of any product or rate of return referred to in this
material is made by BIMAL or any entity in the BlackRock group of companies.

No part of this material may be reproduced or distributed in any manner without the prior written permission of BIMAL.

© 2025 BlackRock, Inc. or its affiliates. All Rights reserved. BLACKROCK, BLACKROCK SOLUTIONS, ALADDIN, iSHARES and the stylised i logo are registered and
unregistered trademarks of BlackRock, Inc. or its affiliates. All other trademarks are those of their respective owners.
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