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Integrated Trading Solutions

Northern Trust’s Integrated Trading Solutions team are dedicated to
helping our clients solve their challenges across the trading spectrum.
Achieving alpha is more difficult than ever before, and by outsourcing their
trading functions, clients can focus on investment decisions that deliver
meaningful results. Northern Trust’s outsourced trading capability
combines worldwide trading expertise in equities and fixed income,
exchange traded derivatives, futures and exchange traded funds (ETFs)
across global markets

Northern Trust currently supports more than 90 Integrated Trading
Solutions clients across the globe, including in the United Kingdom, United
States, the Netherlands, Switzerland, Australia, New Zealand and Asia.

For more information on Northern Trust’s annual Integrated Trading
Solutions Summit or any of the themes discussed, get in touch:

Amy Thorne Gerard Walsh

Head of Integrated Trading Global Head of Client
Solutions, EMEA, Banking & Solutions, Banking & Markets,
Markets, Northern Trust Northern Trust
AT355@ntrs.com GCW3@ntrs.com

Introduction

Northern Trust hosted its 4th annual Integrated Trading
Solutions Summit in London in March 2024, bringing together
the asset manager community, Northern Trust’s Banking &
Markets leadership team, and expert market practitioners to
examine how asset managers can stay relevant and competitive
as the market landscape continues to evolve.

An exclusive event for Northern Trust’s existing and prospective
outsourced trading clients, the Summit offers participants a unique
opportunity to connect with peers in an intimate and confidential setting,
to benchmark their thinking on our industry’s most pressing challenges,
and explore common concerns.

In an age of disruption the challenges facing the investment industry are
substantial. As asset managers continue to grapple with cost pressures as
they navigate growing regulatory and technological requirements, this
year’s Summit explored key themes ranging from the current state of
generative Al and its momentum in the financial services sector, through to
regulation, research and costs and the move T+1 with its significant
implications for portfolio management.
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Riding the Wave of GenAl

Asset managers continue to grapple with cost pressures as they navigate growing regulatory
and technological requirements. Consolidation is an ongoing trend, the bifurcation of active
and passive continues, and more than ever firms need to think about their unique value
propositions. Whether re-assessing business models or enhancing customer relationships, how
they engage with technology and Al, or their operational approaches, asset managers need to
master the art of differentiation if they want to thrive.

An area where investment businesses can differentiate themselves is how they think about and engage with
GenAl, according to experts, who spoke about the substantial opportunities — and challenges - that GenAl poses
to the investment industry.

Paul Raspin, Founder and Managing Director at Stratevolve, outlined how it has become organisations’ most
strategic business priority for 2024, given the speed at which GenAl is growing and transforming the landscape.
The OpenAl chatbot platform ChatGPT, for example, was launched in November 2022 and took just five days to
hit one million users. By January 2023 it had 100 million users and now that figure stands at 180.5 million',
bringing GenAl well into the mainstream.

According to Raspin, within the financial services industry:

30%

Most executives have had
some sort of exposure to
GenAl. 80% of executives
have exposure in a work
or personal setting, and
40% use some form of
GenAl on a daily basis

30% 40%

Approximately 30% of 40% of boards have
financial services firms are raised GenAl to a board
engaging with GenAl level issue in 2024 alone

experimentation within
one business function,
while mature firms are
more likely to use it across
five different

business functions

11

On average, expectations are
that this technology, through
productivity alone, could add

9% to 15% to the bottom line.

PAUL RASPIN

Founder & Managing Director
Stratevolve

Asset Servicing at Northern Trust

A professor of mine said famously
that productivity isn’t the only thing,
but it is the most important thing.
This is the first time in my career that
something truly transformational in
this area may be at hand, and I'm
very, very excited about it. The latest
generation of tools has the potential
to boost growth, sustain debt, raise
living standards, and justify strong
asset prices.

Chief Economist
Northern Trust




From Inflection
to Execution

Speakers felt that businesses should be
putting in place both Al and GenAl
strategies, pointing out that having a robust
Al strategy resulted in productivity savings
and benefits from GenAl. By using a top
down approach, users can create a more
joined up and comprehensive framework,
one that uses data and GenAl in a more
integrated way.

“Itis really important to think about how your
strategy is positioned relative to the other
strategies within your organisation. It needs
to be positioned to support your overall
corporate strategy, because as advanced as
itis, GenAl s still a technology, and therefore
ultimately it is an enabler,” said Raspin,
pointing out that any GenAl approach also
had to fit in with technology and digital
strategies, and cloud and infrastructure
developments within an organisation.

Barton warned about operating any GenAl
strategy in a silo. “The worst outcome we
have seen over the last year or two are
organisations that have a specialist Al group
that then fails to get it out there because they
didn’t speak to their business or

technology people”

Asset Servicing at Northern Trust
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There are a number of
pressures that you are all
experiencing in asset
management and wealth
management, and that
includes downward fee
pressure, the move from
active to passive, increasing
costs, and increasing
regulation. Organisations are
also really grappling with how
they introduce new products
and diversify those products
to be successfully launched
into the market. So thatis a
whole lot of pressure. What
GenAl does is potentially
alleviate those pressures,
through productivity savings
in particular.

PAUL RASPIN

Founder & Managing Director
Stratevolve
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There are challenges on the
talent, and on the asset and
wealth side in particular. We
have very few firms that are
actually thinking about
putting this technology into
production, for many reasons
including the security aspect
and the privacy aspect. And
so there are firms like OpenAl
and Microsoft that are
working relentlessly to solve
that problem.

THOMAS BARTON
Vice President

Artificial Intelligence
Blankfactor

11

The year 2023 was the year of
inflection, and | would say
2024 is the year of execution.
There are a lot of challenges,
and regulation is not keeping
pace with the technology, but
we are confident that we can
mitigate that risk and

move forward.

THOMAS BARTON
Vice President

Artificial Intelligence
Blankfactor
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GenAl: Data is Your Asset

The importance
of data

14

What is really different here is the
value of data. It is about having
unique data that gets put into these
large learning models where you can
get a unique output. That output
gives you some form of

competitive differentiation.

PALLAVI GUPTA

Managing Director, Banking and Financial
Services

Stratevolve

Why context
is everything

11

When you train these models, it is
really important to understand the
overall context. That training can only
come through people that have
business domain expertise. It can be
internal, or it can be external. It can
go through your solution providers,
but if you do not provide a model
with the right context and
understanding, itis going to be
prone to error, and you’re going to
end up with these biases and
hallucinations that just won't justify
the investment and the outcomes
you expect.

PALLAVI GUPTA

Managing Director, Banking and Financial
Services

Stratevolve

What data means
to organisations

11

| spent the better part of a yearin
asset management defining
everything. What type of data is it?
What is the domicile? What is the
vehicle type? What does duration
mean to us? What does ESG mean to
us? Without context, asset
projections fail, but when we use
product types that are well defined,
we get better answers and

better output.

THOMAS BARTON
Vice President

Artificial Intelligence
Blankfactor

The Future as Robot

On the issue of how much of a role GenAl
will play in investment decision-making and
advice, speakers stressed the importance of
businesses making their own decisions, but
the need to engage with the

fast-moving issue.

“This is still a relationship-driven business.
The technology is great, and we can
generate some real insights, but ultimately,
think of who is going to place assets with you
and what it takes for them to place $100
million under management. It is your
relationship and your investment. It is also
about your uniqueness and your
differentiated offerings and knowledge,’
according to Barton.

When it comes to research however, Barton
is unequivocal. “Yes, this will be your analyst
of the future. This will happen. We're already
seeing analysis happen in minutes and you
will be so much more productive”

Asset Servicing at Northern Trust
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ESG regulatory changes are forcing
managers to make a greater degree
of fund level ESG disclosure.
Regulators are concerned about

greenwashing and there is now a
greater level of proof required on the
part of the asset manager. For an
industry that has had a really hard
time recently, ESG is one of the few
bright spots where they have been
able to grow their active AUM, but
now that burden of proof is rising.

NEIL SCARTH

Principal
Frost Consulting

Regulation, Research and Costs

Itis difficult to imagine a time where regulation has added so much complexity to margins, but
regulation is giving the industry a lot to think about, in different areas.

For non-US managers, a key issue is the cost of
research. In the UK, Rachel Kent was appointed chair
of the Edinburgh Reforms’ investment review last
year, as the government raised concerns about the
‘quality and quantity of investment research
produced in the UK as compared to other
jurisdictions’, which it said could in turn undermine
valuations and make the UK a less attractive place to
list, and make it harder for companies to access
private capital.? The Review concluded that
unbundling requirements under MiFID Il have had
some ‘adverse impacts’ on the provision on
investment research, and that not all of their benefits
have been achieved

“Under MiFID Il you had to get the consent of the
asset owner to use their money for research and as a
result the vast majority of managers started funding
research out of their own P&Ls. The problem was
this was a huge expense and the result is they had to
cut their research budgets by something like 75%,
and the investment professionals and asset
managers are at an information disadvantage
relative to managers in the US whose funding
system has not changed,” pointed out Neil Scarth,
Principal, Frost Consulting.

Under new research guidelines, managers can use
client money for research payments without their
consent, as long as they divide those costs fairly
between clients, benchmark their research spending
and inform clients of the method of payment.
“There is an opportunity for asset managers to
move this very significant cost off their P&L at a time
when their margins are under pressure. This cost
when transferred to asset owners is extraordinarily
small but for asset managers is extraordinarily large,”
Scarth added.

According to Frost Consulting, asset managers pay
only several basis points versus average equity
returns of approximately 700 basis points per
annum. But when research costs were transferred to
the P&L of the asset manager, it became their
second largest cost, right after staff compensation.*
There is a market risk concern here. Frost Consulting
points out that in the first quarter of 2020, markets
collapsed by approximately 25% because of Covid.
As a result, European asset management AUM/
revenues fell by 25% and pre-tax profits for
European managers fell by approximately 50%.°
Another 2008 event could be devastating for asset
managers, according to Scarth.
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Moreover, there are performance concerns.
Research from Evercore ISl in conjunction with Frost
Consulting in 2020 showed the correlation between
lower spending on external research and fund
underperformance, which was significant.® “If you
want to cut costs, this is not the place to do it. US
asset owners understand that the amount being
spent is completely dwarfed by these performance
differentials,” said Scarth.

One way for managers to address this issue is
through Commission Sharing Arrangement (CSA)
mechanisms, tools which can help asset managers
make their budgets more sustainable.

Commission management is also important when it
comes to ESG research costs, which are rising
substantially. Manager spending on ESG inputs in
2020 were $2 billion, but had the potential to grow
to $5 billion by 2025, according to UBS estimates.’
These figures will only increase over time. AUM
growth in ESG related assets for investment firms is
expected to rise to $33.9 trillion by 2026, up from
$18.4 trillion in 2021, according to PWC. With a
projected compound annual growth rate of 12.9%,
ESG assets are expected to account for 21.5% of
total global AUM by 20278

“A lot of managers don'’t realise that many of these
ESG inputs may qualify as research under the
regulatory definition. If managers can qualify them
as research in the CSA model, then they may be able
to move that cost off their P&L,” said Scarth.

He pointed out that there is a significant duration
mismatch between what ESG funds are trying to
achieve, which is carbon neutrality by 2050, and
what underlying managers are paying for and trying
to finance. “If there is any significant volatility
between now and 2050 it will have a negative
impact on manager P&Ls — which must fund the
ESG spending. The time frame required to achieve
ESG objectives is way longer than any historic
economic cycle. We can’t go thirty years without
some market volatility, and managers might find it
difficult to fund those ESG strategies.”

Experts agreed there was a tipping point to be
reached - some high profile large managers would
have to pass research costs back to asset owners
before anyone else followed.

Asset Servicing at Northern Trust

Variable Costs
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All costs should be assessed in the
context of value. We are seeing more
and more firms come to solutions
providers like us on a variable cost
basis. Managers have decided for
the first time in a decade that they
are going to take the entire jigsaw
puzzle apart, and they want to know
if we can help them at every pointin
the value chain of decisions.

11

Asset management businesses are
focused much more on their primary
activities around investment
management. They want to retain
their proven value from asset
management, because that is where
you differentiate yourself. But then,
alongside that, they want to drive
every other possible cost to a
variable cost. The value chainis up
for grabs for the first time in

twenty years.

GERARD WALSH

Global Head of Client Solutions, Banking &
Markets, Northern Trust




Key Considerations

-3

£
Trade Allocation: SIFMA/ICI best
practice recommendation is to
allocate trades intraday and no later
than 19:00 EST

Trade Affirmation: New cut-off is
21:00 EST on TD, a 14.5 hr reduction
versus current T+1 cut-off

%

R

Trade Settlement: New final cut-off is
15:10 EST on T+1, 24 hr reduction

H
ENTY
Securities Lending: 24 hr reduction in
time to complete recalls

FX: 24 hr reduction in time to execute
securities-related spot FX trades e.g.
window post market close for AUD/
USD execution closes from 28 hours to
4 hours

Moving to T+1 and the implications
for portfolio management

Last year, the US Securities and Exchange Commission (SEC) announced that that it was
transitioning from a securities settlement cycle of trade date plus two (T+2) to trade date plus
one (T+1). From 28 May 2024, trades executed on any given day must be settled within one
business day instead of two, reducing the settlement timeframe by a full business day.

Shortly after the SEC announcement, Canadian and
Mexican regulators announced their own transition
to T+1 would also be implemented in May. The UK,
EU, and Australia are all conducting impact studies

with a view to moving to T+1 in the future.

Whilst there was an expectation that pressure from
industry heavyweights would delay the US
regulation, this has not been the case. T+1 is
something that asset managers and asset owners
need to grapple with now.

For market participants the shift to T+1 poses
substantial challenges and considerations that
require thought and preparation. “It’s definitely not
just a middle and back office processing problem”
explained Walsh.

T+1 impacts portfolio management decision-
making, and has implications for liquidity, the cost of
liquidity, cash mismatches and real time data flows.
While 85% of managers impacted will be US-based,
there is a balance of US$25 trillion of trade that

comes from outside the US, and given the time zone
differences between the US, EMEA and APAC,
investors globally will be faced with a compressed
settlement window.

According to Walsh, the SEC rule has introduced a
tension that didn’t exist before between brokers and
managers. “When the US moved from T+3to T+2 in
2017, it left loads of processing slack time in the
system. There is none of that now, it is now four
hours as opposed to a whole day. There are so many
complications for a portfolio manager to think
about. T+1 only affects you if you decide to trade a
US dollar instrument, but everyone trades a US
dollar instrument, and the world has to convert
currencies to trade US dollars. That’s the thing that
will catch people out. Every basis point is precious”

Investors will feel the impact across exchange
traded fund (ETF) trading, block trading, program
trading, stock loan recalls and Market on Close
(MOC) and Limit on Close (LOC) block orders, as
well as trades across time zones.




ANNUAL INTEGRATED TRADING SOLUTIONS SUMMIT: AN AGE OF DISRUPTION

Six Key Portfolio Management Decision-Making Considerations

&

ETFs

To complete orders, market makers effectively create a
synthetic basket of stocks. Behind the scenes, the
market maker has to buy and sell each individual
component of the order so that the investment in and
out of an ETF matches what happens with the synthetic
buy and sell.

This brings up liquidity issues and settlement
mismatches. Not every exchange in the world is T+1,
they are T+2 and T+3, and some markets are already
even T+0, so market makers have to know and
understand how they are going to cope with ETF flows
when there is a liquidity mismatch. Now that we are
moving to T+1 it throws the issue into stark focus,
because the vast majority of ETFs list on American
exchanges. Most of the rest of the world’s market is on
T+2.

While this will be less of a challenge for market makers
with scale who have their own treasury functions,
whether smaller, niche players will be able to cope with
these new stresses remains unclear.

Block Trading

Characterised by the exchange of large volumes of
securities, transitioning to a T+1 settlement period
introduces challenges around settlement risk and
operational efficiency. Managers often trade at scale
across numerous destinations, and processing time is
needed to ensure that these trades flow properly.

Nobody is concerned about the flow that goes well,
but everyone is concerned about a flow that might
break and might hold up confirmation of an

entire trade.

Block Trade Market on Close (MOC) and
Limit on Close (LOC)

MOC and LOC instructions will require more
operational adjustments from firms as the US and
others shiftto T+1.

If managers want to get their trade done at a single
price into the deepest liquidity pool, particularly in the
US, that’s the end of the US trading day. So there is a
risk of orders bumping into heightened demand as
the world starts to get to grips with T+1.

Walsh believes that managers will move away from
existing MOC and LOC approaches, with brokers
shifting to more modern benchmarks like arrival price,
something that is commonplace in other markets, like
London. “We think that firms will decide there are
better ways of getting things done’”

Asset Servicing at Northern Trust
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Stock Loan Recall

Walsh highlighted complexities around processes and
potential market impact: “One of the things you are
doing in a stock loan program is that you are signalling
to the person you've loaned it to that you want it back.
Generally, the parts of the industry that you've loaned it
out to are firms that short, which are always looking for
market signals. So a market signal that needs to be
sent out twenty-four hours ahead to meeta US T+1
cycle would be a signal to a group of people that
something is going on with that stock. Ina T+2
environment that market signal is currently not
exposed to the market”

Program Trading

Block trading’s ‘more complicated sibling’, program
trading involves executing a large number of stock
trades automatically, based on pre-defined criteria and
strategies. Because the trading involves investing or
divesting from a number of different instruments or
securities simultaneously, the process can become
complicated. A more compressed settlement time
increases that complexity.

“Managers will have to take care. They will have to
understand what their cash profile looks like and look
at any mismatch of inbound cash versus the second
part of the instruction they want to do. From our own
experience, it is often that one of the things that needs
repairing is when an instruction to buy and sell goes
the wrong way, which happens more often than you
might think,” noted Walsh. It means that many firms will
have to review their processes - particularly when it
comes to trades related to foreign exchange - for the
first time in a decade. “Almost all trading will get done
but the matching, clearing and settlement cycle are
not being done as three discrete activities, but as one
single lifecycle”

Back-to-Back Trades Across Time Zones
Liquidity is another issue that will have to be
addressed, as back-to-back trades across time zones
become more challenging. “For a lot of the world,
when the market closes on a Friday in New York, it is
already Saturday morning,” pointed out Walsh.

It means there is a rush to trade before markets close,
and liquidity in the US dollar experiences a sharp
decline from 1pm on Fridays. At 4pm, when NASDAQ
and NYSE markets close, an hour of FX trading
remains, and in that period liquidity is more
constrained than at any other time of the

week globally.

“There’s always a prefunding solution but somewhere
you've got to get the capital, you've got to get
someone to give you a big overdraft because
individual actors within the settlement cycle need to
have cash in the bank account. At scale, that would be
costly and itis a performance drag. Nobody wants to
be prefunding the entire US dollar trading that they do
because it's so much bigger than any other proportion
of trading that you are doing,” explained Walsh.

Asset Servicing at Northern Trust
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Wider Implications “

US managers who do a lot of bond trading may also have challenges, because all bonds are moving to be on This is a clear portfolio management
the same settlement cycle as US Treasuries, which are already at T+1, Walsh also said. “Lots of firms do use a lot issue, and there are at least six

of international bonds in their portfolios. If they are using US corporate bonds or municipal bonds they need to portfolio management decision-
think through this whole process themselves” making considerations, particularly
when you approach the end of the
week in any market that is not Wall
Street or in the New York time zone.

Ultimately, the managers who will be least affected by the new US T+1 settlement cycle are those that do US
dollar-based trading in a New York time zone, without any foreign exchange component, as Walsh pointed out.
For the rest, in every market in the world, T+1 settlement cycles are the future, and preparation will be key.

GERARD WALSH

Global Head of Client Solutions
Banking & Markets, Northern Trust

https://www.namepeppercom/chatgpt-users

~

https.//www.gov.uk/government/news/new-chair-appointed-to-drive-forward-edinburgh-reforms-investment-research-review
https://assets.publishing.service.gov.uk/media/64a838381121040013ee6522/UK_INVESTMENT_RESEARCH_REVIEW_- RACHEL_KENT_10.723.pdf
https://b0bb1e66-51c9-4555-9ca6-485a1ad3ff51 filesusrcom/ugd/610488_dd106edcf34e42b8afd35e7d723aa4ff pdf
https://b0bb1e66-51c9-4555-9ca6-485a1ad3ff51 filesusrcom/ugd/610488_dd106edcf34e42b8afd35e7d723aa4ff pdf
https://b0bb1e66-51c9-4555-9ca6-485a1ad3ff51 filesusr.com/ugd/610488_a70924ad301046df9b977d5¢125c679a.pdf
https://b0bb1e66-51c9-4555-9ca6-485a1ad3ff51 filesusr.com/ugd/610488_dd106edcf34e42b8afd35e7d723aa4ff pdf/

https://www.pwc.com/gx/en/news-room/press-releases/2022/awm-revolution-2022-report.html

w

IS

«

o

-

®

Asset Servicing at Northern Trust




IMPORTANT INFORMATION AND DISCLOSURES - MARKETING COMMUNICATIONS:

© 2024 Northern Trust Corporation. Head Office: 50 South La Salle Street, Chicago, lllinois 60603 U.S.A. Incorporated with limited liability in the U.S. Products and services provided by subsidiaries of Northern Trust Corporation may
vary in different markets and are offered in accordance with local regulation.

Northern Trust Banking & Markets is comprised of a number of Northern Trust entities that provide trading and execution services on behalf of institutional clients, including foreign exchange, institutional brokerage, securities
finance and transition management services. Foreign exchange, securities finance and transition management services are provided by The Northern Trust Company (TNTC) globally, and Northern Trust Global Services SE (NTGS
SE) in the European Economic Area (EEA). Institutional Brokerage services including ITS are provided by NTGS SE in the EEA, Northern Trust Securities LLP (NTS LLP) in the rest of EMEA, Northern Trust Securities Australia Pty Ltd
(NTSA) in APAC and Northern Trust Securities, Inc. (NTSI) in the United States. For legal and regulatory information about our offices and legal entities, visit northerntrust.com/disclosures.

This communication is issued and approved for distribution in Australia and New Zealand by NTSA, in the United Kingdom by NTS LLP and in the EEA by NTGS SE. Please see below for regulatory status disclosures for Northern
Trust’s legal entities.

This communication is provided on a confidential basis for the sole benefit of clients and prospective clients of NTSA, NTS LLP or NTGS SE and may not be reproduced, redistributed or transmitted, in whole or in part, without
the prior written consent of NTSA, NTS LLP or NTGS SE. Any unauthorised use is strictly prohibited. This commmunication is directed to clients and prospective clients that are categorised as (i) ‘wholesale clients’ in Australia and/or
New Zealand and (ii) as eligible counterparties or professional clients within the meaning of Directive 2014/65/EU on markets in financial instruments (MiFID ), or in the UK, as amended by the Markets in Financial Instruments
(Amendment) (EU Exit) Regulations 2018. For Asia-Pacific markets, it is directed to expert, institutional, professional and wholesale clients or investors only. NTSA, NTS LLP and NTGS SE do not provide investment services
to retail clients.

This communication is a marketing communication prepared by a member of the NTSA, NTS LLP or NTGS SE Sales or Trading department and is not investment research. The content of this communication has not been prepared
by a financial analyst or similar; it has not been prepared in accordance with the legal requirements designed to promote the independence of investment research and it is not subject to any prohibition on dealing ahead of the
dissemination of investment research.

This communication is not an offer to engage in transactions in specific financial instruments; does not constitute investment advice, does not constitute a personal recommendation and has been prepared without regard to the
individual financial circumstances, needs or objectives of individual investors. NTSA and NTS LLP do not engage in proprietary trading, and NTSA, NTS LLP and NTGS SE do not engage in market making in securities or corporate
advisory activities. NTSA, NTS LLP and NTGS SE do not hold a proprietary position in any of the financial instruments or issuers referred to in this communication, unless otherwise disclosed.

This communication may contain investment recommendations within the meaning of Regulation (EU) No 596/2014 on market abuse (MAR), and in the UK, as amended by the Market Abuse (Amendment) (EU Exit) Regulations
2019. For more information about NTS LLP and NTGS SE’s investment recommendations please refer to the author’s MAR link provided in this communication, where applicable.

CONFIDENTIALITY NOTICE: This communication is confidential, may be privileged and is meant only for the intended recipient. If you are not the intended recipient, please notify the sender ASAP and delete this message from
your system.

PRIVACY NOTICE: Please read our privacy notice at northerntrust.com/privacy-policy to learn about how we use the personal information you may provide and the rights you have in relation to it.

ABOUT NTS LLP: NTS LLP is registered in England & Wales under number OC324323; registered office: 50 Bank Street, Canary Wharf, London E14 5NT; authorised and regulated by the Financial Conduct Authority; member of the
London Stock Exchange.

ABOUT NTSA: NTSA is registered in Australia (ABN 79 648 476 055); registered address: Level 12, 120 Collins Street, Melbourne, VIC 3000, Australia; place of business address: Level 40, 225 George Street, Sydney, NSW 2000,
Australia. NTSA holds an Australian Financial Services License (No. 529894) and is authorised and regulated by the Australian Securities & Investments Commission.

ABOUT NTGS SE: NTGS SE is registered in Luxembourg under number B232281. Registered office: 10, rue du Chateau d’Eau, L-3364 Leudelange, Grand-Duchy of Luxembourg. Northern Trust Global Services SE is an authorised
credit institution in Luxembourg under Chapter 1 of Part 1 of the Luxembourg law of 5 April 1993 on the financial sector. It is authorised by the European Central Bank (ECB) and subject to the prudential supervision of the ECB
and the Luxembourg Commission de Surveillance du Secteur Financier (CSSF). NTGS SE, UK Branch: UK office is at 50 Bank Street, Canary Wharf, London E14 5NT. Authorised and regulated by the European Central Bank and
Luxembourg Commission de Surveillance du Secteur Financier. Authorised by the Prudential Regulation Authority and with deemed variation of permission. Subject to regulation by the Financial Conduct Authority and limited
regulation by the Prudential Regulation Authority. The nature and extent of consumer protections may differ from those for firms based in the UK. Details of the Temporary Permissions Regime, which allows EEA-based firms to
operate in the UK for a limited period while seeking full authorisation, are available on the Financial Conduct Authority’s website.

NOTICE TO U.S. INVESTORS: NTS LLP and NTGS SE are not U.S. registered brokers or dealers, and they are not registered with the Securities and Exchange Commission or members of FINRA. This communication is intended
only for “major U.S. institutional investors” and is not intended for individual or noninstitutional investors and should not be distributed to any such individuals or entities. Interested “major U.S. institutional investors” should contact
Northern Trust Securities, Inc. (NTSI), our U.S. registered broker-dealer affiliate, or another U.S.-registered broker-dealer, to effect transactions in any securities discussed herein. Northern Trust Securities, Inc. (NTSI), Member FINRA,
SIPC and a subsidiary of Northern Trust Corporation. Products and services offered through NTSI are not FDIC insured, not guaranteed by any bank, and are subject to investment risk including loss of principal amount invested. NTSI
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