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FIX — Financial Information eXchange

» FIX =The Financial Information eXchange Protocol

» FIX s a standard way of communicating trading information electronically between brokers,
institutions and markets.

= FIXis not a piece of software, network or a service — it is just a specification of a protocol

FIX Messages
Buy Side Trader Sell Side Trader

5
\\ - Execution Rpt (Partials)
\ Execution Rpt (Partials)
N : Execution Rpt (Partials)
(I —

ey




In support of

i?ﬁCbE]z FACE | FIXrrorocol

INDUSTRY-DRIVEN MESSAGING STANDARD**

FIX — Electronic Trading Example

= Connecting electronically via FIX gives access to a wide range of services

Order Routing / Trading system

Order / Fills / Allocations
/ Sell Side Firm \

Direct Market Algorithmic Single Stock Portfolio Futures, FX,
Access Trading Desks Trading FI Desks

Internal Crossing Network / Smart Order Router

Trading Venues
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Algorithms: Definition, Background & Benefits

= Algorithmic Trading
= Trading strategies that use computer programs to execute trades
= Placing an order of a defined quantity into a strategy that automatically generates the timing and size of market orders
= Typically constrained to trade to a benchmark, price or time
= In-house or vendor provided models or broker provided models

= Benchmark or Scheduled-driven algorithms
=  Structured with fixed start and end, adheres to schedule
= VWAP, TWAP, Implementation Shortfall, etc.
= Market-driven algorithms
= Reactive, monitors real-time activity in the market, reacts to events
= Volume Inline, Price Inline, etc.
= Liquidity Seeking algorithms
= Intelligently accesses multiple pools of liquidity — exchanges, alternative lit and dark pools
= Dagger, Sniper, TAP, etc.
= Selecting the right algorithm is key
=  Selecting when to use algorithms and which algorithms to use

Algos are tool, they do not replace human judgement
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The drivers towards DMA and Algorithmic Trading

= Control
= Client wants more control over how the order is executed
= Speed
= Sometimes want to lift an offer “right now”
= Anonymity and Confidentiality
= Wants to trade in secret for a variety of reason
= Cost
= Low-touch execution leads to a lower execution charge
= Unbundling
= Payment model allowing clients to decouple execution from advisory
= Fragmentation and Liquidity
= Multiple venues for trading the same stock. Computer algorithms make it easier
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Types of Algorithms: ModelEx

ModelEx

= Profile based trading m Trigger-based liquidity = Rule-based trading
strategies seeking strategies strategies
= VWAP = Step = Reload
= TWAP = Relative Step = Float
= With Volume m Aggressive Step = Hide and Pounce
= IS (Implementation = Work and Pounce = Float and Pounce
Shortfall)

Custom strategies can be developed incorporating any aspect of the above models
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Algorithms: Advanced

= Core algorithms strategies are based on appropriate and statistically significant
signals that maximize the intra-day alpha by careful use of passive and
aggressive orders

= Conditional or Tactical suites of algorithms can be geared specifically to
capture liquidity and to minimize market impact

= Algorithms can incorporate signals that cover reversion and momentum
indicators, market behavior, liquidity and order book queuing

» Custom and hybrid strategies give clients flexibility to configure their own
trading strategies

» Co-located algorithms that leverage super-fast market data feed and extremely
low latency of executions

= Algorithms can be used to access to dark pools providing maximum price
improvement opportunities
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Usage of Electronic Trading in Asia (Greenwich)

= 78% Sales Trading
= 18% Electronic Trading
= 4% Program Trading

® Sales Trading ® Electronic Trading
® Program Trading
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Usage of Algorithms (Nomura Asia)

» Estimate of algrithm usage:

54% VWAP

24% with Volume

2% Target Strike

2% TWAP

5% Smart DMA

13% Conditional/Tactical

= VWAP
= Target Strike
= Smart DMA

® With Volume
®E TWAP
®m Conditional/ Tactical
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Growth in DMA and Algorithmic trading in Europe

Changes to European Landscape

% Turnover Low Touch High Touch
28% 2%
2007 ]
32% 68%
2008 I
36% 64%
2009 ¢ I I
40% 60%

2010 & T

Source: The TABB Group, 2008
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Related Innovations

» Increase order acceptance rate and execution performance (e.g., Queues orders pre-
opening, during blocking period and lunch break

= Offers clients a consistent trading experience across all destinations, including simulated
Smart DMA order types, odd-lot handling, order splitting, where not natively supported by the
exchange

= Enables advanced order types and broader FIX support, including Reserve, Discretion,
Pegged, and Stop orders

= New anti gaming logic enhancements

= Improved flexibility for client usage through release of minimum initial fill, subsequent fill

NX Dark Pool and leave size restrictions

= Expansion with pre open/post close and opening / closing auction crossing

= New alerts: auction price indicator, corporate actions, price move vs. sector and stock etc.

»= |Improved alerts: market close explicit time parameter, enhanced ack message for target

TradeSpex | Alerts )
e close orders showing trade schedule etc.

= Alerts support and recognise re-opened orders vs. new orders

= |mproved passive order placement logic — ability to place and amend passive orders

. across primary, visible and dark ATSs
Smart Order Routing _ o 5 _
= Dynamic order rebalancing intraday — ability to alter venue preferences intraday based on

execution patterns
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Disclaimer

This publication contains material that has been prepared by one or more of the following Nomura entities: Nomura Securities Co., Ltd. ("NSC") and Nomura
Research Institute, Ltd., Tokyo, Japan; Nomura International plc and Nomura Research Institute Europe, Limited, United Kingdom; Nomura Securities
International, Inc. ("NSI") and Nomura Research Institute America, Inc., New York, NY; Nomura International (Hong Kong) Ltd., Hong Kong; Nomura Singapore
Ltd., Singapore; Nomura Australia Ltd., Australia; P.T. Nomura Indonesia, Indonesia; Nomura Advisory Services (Malaysia) Sdn. Bhd., Malaysia; Nomura
Securities Co., Ltd., Taipei, Taiwan; or Nomura Securities Co., Ltd., Seoul, Korea. This material is: (i) for your private information, and we are not soliciting any
action based upon it; (ii) not to be construed as an offer to sell or a solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation
would be illegal; and (iii) is based upon information that we consider reliable, but we do not represent that it is accurate or complete, and it should not be relied
upon as such. Opinions expressed are current opinions as of the date appearing on this material only and the information, including the opinions contained herein
are subject to change without notice. Affiliates and/or subsidiaries of Nomura Holdings, Inc. (collectively referred to as the “Nomura Group”) may from time to time
perform investment banking or other services (including acting as advisor, manager or lender) for, or solicit investment banking or other business from, companies
mentioned herein. The Nomura Group, its officers, directors and employees, including persons involved in the preparation or issuance of this material may, from
time to time, have long or short positions in, and buy or sell (or make a market in), the securities, or derivatives (including options) thereof, of companies mentioned
herein, or related securities or derivatives. Research analysts, including those that may have been responsible for the preparation of this report, receive
compensation based on various factors, including quality and accuracy of research, firm’s overall performance and revenue, client feedback and the analyst’s
seniority, reputation and experience. NSC and other non-US members of the Nomura Group, their officers, directors and employees may, to the extent it relates to
non-US issuers and is permitted by applicable law, have acted upon or used this material, prior to or immediately following its publication. Foreign currency-
denominated securities are subject to fluctuations in exchange rates that could have an adverse effect on the value or price of, or income derived from the
investment. In addition, investors in securities such as ADRSs, the values of which are influenced by foreign currencies, effe ctively assume currency risk. The
securities described herein may not have been registered under the U.S. Securities Act of 1933, and, in such case, may not be offered or sold in the United States
or to U.S. persons unless they have been registered under such Act, or except in compliance with an exemption from the registration requirements of such Act.
Unless governing law permits otherwise, you must contact a Nomura entity in your home jurisdiction if you want to use our services in effecting a transaction in the
securities mentioned in this material. This publication has been approved for distribution in the United Kingdom by Nomura International plc, which is authorised
and regulated by The Financial Services Authority (‘FSA”) and is a member of the London Stock Exchange. It is intended only for investors who are “eligible
counterparties” or “professional clients” as defined by FSA, and may not, therefore, be redistributed to other classes of investors. This publication has also been
approved for distribution in Hong Kong by Nomura International (Hong Kong) Ltd. NSI accepts responsibility for the contents of this material when distributed in the
United States. This publication has also been approved for distribution in Singapore by Nomura Singapore Limited. No part of this material may be (i) copied,
photocopied, or duplicated in any form, by any means, or (ii) redistributed without Nomura's prior written consent. Further information on any of the securities
mentioned herein may be obtained upon request. If this publication has been distributed by electronic transmission, such as e-mail, then such transmission cannot
be guaranteed to be secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The sender
therefore does not accept liability for any errors or omissions in the contents of this publication, which may arise as a result of electronic transmission. If verification
is required, please request a hard-copy version.
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