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THE AVAILABILITY OF NEW TECHNOLOGIES AND A RENEWED FOCUS ON DIGITAL MARCH 2019

In Part | of this white paper series, we examined some of the forces and events that are
disrupting or will disrupt the role, structure, behavior and competitive environment for the
capital markets and their institutions. Here, we take it a step further by bringing to light one of
the transformative forces that may exceed the impact of all others, and that is the accelerating
pace of technology change and innovation. We examine how this new technology phenomenon
is challenging current front office risk platforms and systems in a major way. This, by the way,
creates the need for a rapid response from market players.

Itis clear that technology is affecting the derivatives industry in a multitude of ways. And the
pace of change and invention is accelerating and shows no sign of slowing. Let’s take a look
at what | think are the principal technology-driven enablers and influencers that will reshape
competition in the capital markets in the years ahead.

DIGITAL IS NOW MAINSTREAM

First and foremost, digital has become mainstream and has driven significant advances

in efficiency and cost management. This extends across the financial services arena,

from payments, retail banking, and wealth management to, of course, derivatives trading.
Derivatives trading, however, has been somewhat of a laggard in the digital arena, but can no
longer afford to remain so due to regulatory demands (MiFID I}, intense price competition and
the threat of disintermediation.

In my view, it has become compulsory for capital markets institutions to push for a digital
transformation of their businesses. With emerging technologies coming onto the scene that
are challenging what it will take for success in the short and long term, banks must leverage
innovations to close gaps that will surface quickly and build an IT model that will drive success
now and in the future.

Another key driver behind the adoption of emerging technologies is insufficient risk
assessment and compliance. According to a recent research report examining front office
risk management (FORM) technology, published by Chartis Research, the increasing scale
and complexity of trading in recent years is causing banks to recognize the need to upgrade,
standardize, consolidate and externalize their risk systems.

] i From my perspective, this will be very evident in
Buy Side Trading Desk Budget . . i =
Allocated to Risk Technology regards to front office pricing functions, specifically
for derivatives, and the application of pricing valuation
adjustments, more commonly known as the XVAs.
Irrespective of how a bank or buy-side firm decides to
manage its XVA costs, the growing use of this powerful
6% 10% front office risk management function is having an
2017 2018 |mp9rtant influence on the evolution of r_lsk systems. It
requires great computational power, owing to the scale,
diversity and speed of the data involved, and the number

of complex calculations required.

Source: Greenwich Associates, May 2018

[ believe these are four technology forces that need to be made priorities as the landscape
in the front office evolves:
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1. Data & Analytics

Industry wide there is an increasing focus on data quality, management and analysis.
Market leaders are investing more and more in data solution technologies that address
accuracy, completeness, and timeliness—as well as to meet the regulatory requirements
that demand much stronger data governance. Market participants are faced with having
to crunch millions of data points regarding market performance, economic indicators,
inventory information, and performance across asset classes. And they have to do so in
order to make smarter and more informed decisions—and to better mitigate risk.

The issue is not about being able to collect a lot of data. It's about being able to effectively
derive, analyze, and squeeze value from that data. Having strong capabilities for data-
intensive analytics and enhanced data management will enable investment managers to
increase their effectiveness and efficiency as well as discover, for example, clearer market
entry and exit signals, and even generate faster and better insights regarding risk profiles.
Finally, a strong data foundation is an essential pre-requisite in order to build artificial
intelligence/machine learning, about which | address next.

2, Artificial Intelligence

While Al is still very much a maturing industry, it is gaining traction quickly, including in the
derivatives space. Al could, in fact, be a game changer for risk management. The capital
markets have been hammered with a regulatory tsunami since the financial crisis and, as
aresult, a more stringent and prescriptive regulatory environment is having a significant
impact on front office risk management technology. In fact, in the same Chartis FORM
Technology report referenced above, it claims that banks can no longer put off upgrades

to systems that were built for a different era and observes how in recent years banks have
increasingly recognized the need to upgrade, standardize, consolidate and externalize their
compliance and risk management processes and systems.

So, what we are seeing today is that some institutions are deciding to put artificial
intelligence to work to augment their current front office risk management processes.

The ability of machine learning models to crunch enormous calculations and analyze

huge amounts of data with more granularity and deeper analysis can potentially improve
analytical capabilities in risk management and compliance, helping traders make more
informed decisions at not only a securities level, but across their entire derivatives

book of business. By incorporating a broader set of financial and non-financial data,

Al applications in risk management could include specific functions such as identifying the
right counterparty with whom to trade, discovering potential counterparty risks, unveiling
additional costs within a portfolio, or identifying new trading patterns that could be used
to adjust trading strategies—all in more efficient and automated ways.

While research on this area is in early stages, Al could potentially transform XVA pricing
and risk calculations. Derivatives risk calculations are becoming more difficult to assess
and it may become necessary to use Al as an approach. To put it simply, XVA is about
computing potential risk now and in the future, and to accurately reflect the capital that

a trade consumes over its lifetime and to ensure products are priced correctly to
customers. But XVA measures are extremely complex, as are the calculations, and require
an enormous amount of compute power to handle the data being generated. Al could
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be the solution for conducting XVA calculations, interpreting how to optimize XVA costs,
and could provide signals to the risk and trading functions to help them better interpret
data and make the most prudent trading decisions to optimize best performance.

3. The Public Cloud & Managed Services

As the volume of data—and the need for it—continues to explode, the industry is now
seeing significant shift towards more flexible infrastructure, such as on-premise cloud,
public cloud, or a hybrid of both. The public cloud, in particular, is starting to find high
levels of adoption as acceptance of the cloud matures. And, according to Greenwich
Associates, this is no longer just for non-core services—institutions are getting more
comfortable with moving the processing of core market data to the public cloud.

Capital markets firms are under continued pressure to reduce cost structures, and some
cloud solutions provide a low-cost and scalable infrastructure. In some cases, the cloud
offers the ability to quickly gain access to massive amounts of compute power without
having to significantly increase technology costs. Financial services institutions with legacy
systems, on the other hand, could have hugely burdensome migration costs to contend
with, leaving less budget available for capital investment into new technology, driving

a vicious cycle of increased operating costs.

Companies in the investment sector are also increasingly using the public cloud to improve
access to business-critical data. According to the results of interviews published in
ComputerWeekly.com with senior IT executives at 250 capital markets companies, ranging
from small hedge funds to large banks, public cloud investments will consume 47%

of IT budgets by 2019. This compares with 30% in 2017.

Trading Desk Budget Allocated The interviews, which were carried out by data

to Technology Infrastructure provider Thomson Reuters, also revealed that a
quarter of the firms expect to mostly use the public
cloud within a year for accessing market data. Almost
all (90%) said they would do so within four years.
These firms are driven by data to help them make the
right investments, support regulatory reporting and
automate back-office processes.

2015 2018

Source: Greenwich Associates, February 2018 Cost pressures, however, are not the lone driver
behind moving to the cloud: it can provide agility and
horsepower to execute strategic business initiatives. This is another instance of technology
shifts creating second and third order impacts such as innovations in microservices and
changing business models where the cloud becomes the meeting venue of data providers,
vendors, regulators and all financial institutions.

4. Blockchain/DLT

We are not there yet, but | believe that in a few years we may very well see blockchain and
its distributed ledger technology (DLT) become an integral part of financial institutions’
technology and operational infrastructure. In a recent report, blockchain research group

NUMERIX 4



THE AVAILABILITY OF NEW TECHNOLOGIES AND A RENEWED FOCUS ON DIGITAL MARCH 2019

Diar reports that venture capital investment in blockchain startups was up 280% ($3.9
billion] in the first three quarters of 2018 compared to the whole of 2017.

Blockchain has become a rapidly trending topic among investors and institutions. DLT
advocates, and there are many who have popped up, say the technology can reinvent,
revolutionize and redefine businesses and even whole economies. It is my personal view
that the fundamental transformative potential of the technology for the financial services
industry is significant.

For example, there is broad belief that distributed ledger technology, if implemented

at scale, will change the way capital markets and Wall Street conduct business. The
magic of DLT lies in its potential to eliminate multiple layers of 3rd party “middlemen”
from the value chain and replace them with a single shared ledger trusted by all parties.
Transaction processing in many areas of financial markets is notoriously complex,
inefficient, and involves a plethora of actors. DLT utopians envision a world where

these processes are replaced by shared ledgers, eliminating the cost of middlemen,
reconciliation, and vastly reducing transaction processing errors.

For OTC derivatives, the potential to record “smart contracts,” essentially self-executing
bits of code which represent a trade, onto a distributed ledger has been flagged as a way
to gain huge efficiencies in post trade processing. OTC trade processing is complex, very
manual, and notoriously inefficient and the trades are long lived. A number of high-profile
initiatives are underway in the OTC derivatives markets, most notably the DTCC-led effort
around credit derivatives processing and the ISDA Common Domain Model.

The benefits of greater efficiency and the streamlining of processes could create
massive cost savings for financial institutions. Goldman Sachs estimates that
implementing blockchains in markets for cash securities can result in $11 billion to
$12 billion in annual savings to the banking industry, with additional savings if they
were applied to derivatives markets.

SYSTEMS LANDSCAPE HAS NOT EVOLVED

As it may now be obvious, new technologies can, in certain ways, massively change how
financial institutions operate and conduct many aspects of their business. It is my contention
that, considering all the issues they are facing, particularly a more rigorous regulatory and
profit-squeezing environment, capital markets participants will soon, if not already, have no
choice but to “refresh” their strategies for competing in the today’s and tomorrow’s game.

However, while the calendar says 2019, many technology systems have not evolved with the
times—scores of firms are still operating under outdated legacy systems that were built for a
different, pre-global financial crisis era. The capital markets have changed radically over the
last several years. When a bank is unable to change with them, it can become its own worst
enemy. Few places exemplify the impacts of this change more than the disparate, cluttered
and inefficient systems strung together to support front office risk. Yesterday's infrastructure
won't deliver tomorrow’s profits.

As highlighted in the aforementioned Chartis Research report on front office risk
management technology, typically different risk components and systems are entwined and
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embedded within trading systems and transaction processing platforms, and run on different
analytics, trade capture and data management technology. As a result, many banks now
have multiple, varied and overlapping FORM systems. Consequently, consensus around

the need for a flexible, cross-asset, dynamic front office risk system outside of monolithic,
book-of-record systems has emerged.

Think about how much rides on a company’s IT systems and the risks of not being able to

keep pace with new client, market, regulatory and compliance demands? Fortunately, and

this is true of most Tier 1 and some Tier 2 banks today, the conversation among senior
managements is changing from “Why fix it” to “Must fix it”. While some of the largest banking
organizations have built their now modern systems in house, others took the external route
and purchased new technologies from vendors. Though some of these vendors have embraced
the best of financial technology innovation, upgrading and integrating a new set of focused
tools remains a challenge and, therefore, the battle with legacy technology systems is an
ongoing concern for many banks.

In the report, Chartis acknowledges that in recent years banks have increasingly recognized
the need to overhaul their risk systems. Change has been gradual, says Chartis Research,
but it is undoubtedly emerging in both “build in-house” and “buy-from-third-party” scenarios.

The report also notes that it's not just sell side institutions that are changing their attitudes
to their FORM systems. Buy side institutions, such as hedge funds, have similar, although
simpler, upgrade requirements and face the same challenges as the sell side. In this regard,
moving to next-generation FORM is a challenge facing all trading institutions.

FINTECH FORWARD

Chartis Research additionally considers the challenges faced by vendors to adapt to
meeting new demands as the front office risk landscape transforms. To remain relevant
to the transformative needs of banks, especially in the front office, it is emphasized that
tech providers must adapt their strategies and build new technologies that prioritize
openness and flexibility.

In attempting to address the complex requirements of FORM systems, vendors will need to
manage with an inconvenient contradiction: managing the multifaceted and complicated
functionality necessary for an effective system, but at the same time building in ease of use.

It's my opinion that next-generation front office systems should consist of broad functional
coverage across multiple asset classes and strong support for a wide range of XVAs
underpinned by real-time functionality. A unified platform, with diverse technology options for
more flexible and efficient consumption of analytics and results, will be the winning strategy.

INNOVATION CALLING

From our view, financial institutions are seeking front office risk support in a variety of ways.
What we learned from our client experiences is that the winning technology strategy is not
black and white. It’s highly diverse and continues to emerge.
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The front-to-risk value chain is our focus at Numerix—it’s a focus on developing real-time
solutions that enable market participants to capture market opportunity by delivering
unmatched speed, accuracy and flexibility from structuring and pricing to hedging to
execution, risk analysis and risk management, and trade lifecycle management.

To receive a copy of the Vendor Spotlight report featuring Numerix as a leader in front office
risk technology, request it here.
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