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Topics

¢ Overview of FIX and connectivity
¢ Direct Market Access
¢ Algorithmic Trading

¢ Dark Pools and Smart Order Routing
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FIX - Financial Information eXchange

¢ FIX = The Financial Information eXchange Protocol

¢ FIX is a standard way of communicating trading information electronically
between brokers, institutions and markets

¢ FIX is not a piece of software, network or a service — it is just a specification of
a protocol

Buy-Side trader Sell-Side Broker

FIX Messages
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FIX - Financial Information eXchange

An example FIX message:

[BeginString<8>=FIX.4.2 | BodyLength<9>=182 | MsgType<35>=0rder-Single<D> | SenderComplD<49>=Client1 |
TargetComplD<56>=UBS | MsgSeqgNum<34>=7554 | SendingTime<52>=20090518-03:02:35 |
SenderSublD<50>=Client1 | HandlInst<2 1>=Automated execution order, private, no Broker intervention<1> |
Side<54>=Buy<1> | TransactTime<60>=20090518-03:02:34 | OrdType<40>=Limit<2> |
TimelnForce<59>=Day<0> | OrderQty<38>=100 | Symbol<55>=0005 | Price<44>=60.0000 |
SecurityExchange<207>=Hong Kong Stock Exchange<HK> | Currency<15>=HKD | Account<1>=1 |
[[DSource<22>=CUSIP<1> SecuritylD<48>=HK99000055 | ClOrdID<11>=02682870 | CheckSum<10>=215

¢ The FIX Protocol supports multiple message types...
— Single orders
— Indications of interest
— Programs / List Trading
— Allocations/Confirmations

¢ And multiple product types

— Equities, Exchange Traded Derivatives, FOREX, Fixed Income
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Using FIX - How do I get started?

The vast majority of vendor trading platforms support FIX
Bloomberg EMSX — Global EMS Eze Castle — Global OMS
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10,000+ firms use FIX globally

¢ FIX is the market standard for electronic communication between Buy and Sell side
Bankof America %~ Fjdessa" lFFG*li’;'ET:‘E’;Z OQC
¥ BARCLAYS
( @lobatiin JPMDrgan Ll 2 THOMSON REUTERS
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¢ Developed, owned and managed by leading brokers, vendors and institutional
investors to promote increased trade connectivity
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FIX — Electronic trading example

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

Order Routing/Trading system

Orders / Fills /

Buy Side Firm

Allocations
Sell Side Broker 1
Direct Market Algorithmic Single Stock Portfolio Allocations/ Fut Desk
Access Trading Desks Trading Confirmations utures Les

Internal Crossing Network / Smart Order Router

S
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Claritying the Terminology

¢ Worked (or Care) order flow
— Sending electronic orders to your usual sales-trader for manual acceptance
— Traditional trading process similar to telephoned orders

¢ Direct Market Access (DMA)

— The ability of a buy-side trading desk to route orders directly to an execution venue without
intervention by a sell-side trader

— The sell-side provides memberships, technology, trade support and credit

— Comprehensive automated checks and controls are in place to protect both the client and
the broker

¢ Algorithmic Trading

— 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

¢ Smart Order Routing
— Algorithmic model for managing multiple liquidity sources
— Can be applied to both DMA and Algorithmic trading
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Growth in DMA and Algorithmic trading

Changes to European Landscape
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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 reasons

¢ Cost
Low-touch execution leads to a lower execution charge

¢ Unbundling
Payment model allowing clients to decouple execution from advisory

¢+ Fragmentation and Liquidity (US and EU now, Asia future)
Multiple venues for trading the same stock. Algos make it easier
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Several types of algorithms have evolved

¢ Schedule driven algorithms

— Structured with fixed start and end, adheres to schedule
— VWAP, TWAP, AtOpen, AtClose

¢ Market driven algorithms
— Reactive, monitors real-time activity, reacts to events

— Volume Inline, Price Inline, Implementation Shortfall, etc

¢ Liquidity Seeking algorithms
— Pro-active liquidity seeking algorithms, most sophisticated
— e.g. UBS TAP intelligently accesses multiple ‘dark’ and ‘lit" pools

¢ Selecting the right algorithm is key

— Selecting when to use algo’s and which algorithms to use
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APAC Client Algorithm Usage

Seeing a steady move away from VWAP to more price sensitive and liquidity
seeking algorithms
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Dark Pools - Why all the buzz?

¢ Dark pools are theoretically the holy grail for institutional buy-side client
— Trading without impact

— Moving large orders quickly and with limited risk

¢ Challenging the status-quo

— New market venues in addition to the traditional exchanges

¢ Creating competition
— New companies means new marketing, new buzz

— Everyone striving to get involved
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Dark Pools

¢ In the US market dark pools have gone from relative obscurity pre-2002 to
over 40 venues that capture over 12% of US equity market volume

¢ Europe has seen even faster change
— Chi-X already seeing almost 20% of FTSE 100 volume
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Evolution of the Liquidity Pool

Growth of Dark Pool Volumes in the US
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Source: The TABB Group Estimates

3¢ UBS ’



Defining a dark pool

¢+ "Non-displayed liquidity” DENNIS THE MENACE Eyﬁetcham

WU

}\

— Displayed liquidity now being called “light pools”

— Some categorization will include alternative venues

D, e Avar 35w

¢ An old concept, new name

— This has been the role of brokers for years

¢ Categorizing dark Pools — by ownership
— Independent (Liquidnet, BlocSec, Instinet, ITG Posit, etc)

pak

_ : - YCAN YOU BELIEVE 172 THEv EUILI? A Pool.
Broker/Dealer internal dark pools (UBS PIN, CS Crossfinder, etc) TUEN PUT A EENEE. AROUND IT1"

— Consortium owned (BIDS in the US)

— Exchange owned

¢ Regulatory implications affect it differently in each market

— Some regulation means it still needs to be report to central exchanges
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Smart Order Routing

¢ Whilst common place in US trading and more recently Europe, market
fragmentation resulting from new execution venues and dark pools are
gradually bringing the concept to the Asia Pacific

¢+ The key to effective trading in a fragmented market is not only having
connections but how you treat each individual market to maximise
trading opportunities whilst minimising signalling risk

¢ For example:

¢ 10C order limited

Bid Offer 3t CBBO

: , . ¢ Multiple orders are placed
: ¢ Ping dark liquidity

in dark pools
simultaneously (order is

it
% UBS g]avfitmem UBS . %P/vle)ep based on CBBO

Bid Offer

: ¢ Sweep displayed + Preference given to fastest
liquidity venue where same price on

multiple venues

Smart order ! Liquidity
router :  pool i

+ Probability is based on

: . Bid offer one weekly historical at
: ¢ Post residual stock level

e ¢ Re-post dynamically based
— on where liquidity is
currently being seen
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In Conclusion - The business case for technology

¢ For “plain” order routing, FIX enhances the business process and is a
complement to the phone

¢ But for products and services such as....
— Direct Market Access
— Algorithmic Trading
— Efficient Crossing and Internalisation
— Smart Order routing

¢ FIX is a prerequisite as these services cannot be accessed or carried out
manually!
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UBS Disclaimer

This material has been prepared by UBS AG, or an affiliate thereof ("UBS"). In certain countries UBS AG is referred to as UBS SA.

This material is for distribution only under such circumstances as may be permitted by applicable law. It has no regard to the specific investment objectives, financial situation or
particular needs of any recipient. It is published solely for informational purposes and is not to be construed as a solicitation or an offer to buy or sell any securities or related
financial instruments. No representation or warranty, either express or implied, is provided in relation to the accuracy, completeness or reliability of the information contained
herein, nor is it intended to be a complete statement or summary of the securities, markets or developments referred to in the materials. It should not be regarded by recipients
as a substitute for the exercise of their own judgement. Any opinions expressed in this material are subject to change without notice and may differ or be contrary to opinions
expressed by other business areas or groups of UBS as a result of using different assumptions and criteria. UBS is under no obligation to update or keep current the information
contained herein. UBS, its directors, officers and employees' or clients may have or have had interests or long or short positions in the securities or other financial instruments
referred to herein and may at any time make purchases and/or sales in them as principal or agent. UBS may act or have acted as market-maker in the securities or other financial
instruments discussed in this material. Furthermore, UBS may have or have had a relationship with or may provide or has provided investment banking, capital markets and/or
other financial services to the relevant companies. Neither UBS nor any of its affiliates, nor any of UBS' or any of its affiliates, directors, employees or agents accepts any liability
for any loss or damage arising out of the use of all or any part of this material.

Options, derivative products and futures are not suitable for all investors, and trading in these instruments is considered risky. Past performance is not necessarily indicative of
future results. Foreign currency rates of exchange may adversely affect the value, price or income of any security or related instrument mentioned in this presentation. Prior to
entering into a transaction you should consult with your own legal, regulatory, tax, financial and accounting advisers to the extent you deem necessary to make your own
investment, hedging and trading decisions. Any transaction between you and UBS will be subject to the detailed provisions of the term sheet, confirmation or electronic
matching systems relating to that transaction. Clients wishing to effect transactions should contact their local sales representative. Additional information will be made available
upon request.

United Kingdom and rest of Europe: Except as otherwise specified herein, this material is communicated by UBS Limited, a subsidiary of UBS AG, to persons who are market
counterparties or intermediate customers (as detailed in the FSA Rules) and is only available to such persons. The information contained herein does not apply to, and should
not be relied upon by, private customers. Switzerland: These materials are distributed in Switzerland by UBS AG to persons who are institutional investors only. Italy: Should
persons receiving this materials in Italy require additional information or wish to effect transactions in the relevant securities, they should contact Giubergia UBS SIM SpA, an
associate of UBS SA, in Milan. United States: These materials are distributed by UBS Securities LLC or UBS Financial Services Inc., subsidiaries of UBS AG, or solely to US
institutional investors by UBS AG or a subsidiary or affiliate thereof that is not registered as a US broker-dealer (a "non-US affiliate"). Transactions resulting from materials
distributed by a non-US affiliate must be effected through UBS Securities LLC or UBS Financial Services Inc. Canada: These materials are being distributed in Canada by UBS
Securities Canada Inc., a subsidiary of UBS AG and a member of the principal Canadian stock exchanges & CIPF. Hong Kong: The materials relating to equities, corporate finance
and other securities business, and related research, are being distributed in Hong Kong by UBS Securities Asia Limited. The material relating to foreign exchange, fixed income
products and other banking business, and related research, are being distributed in Hong Kong by UBS AG, Hong Kong Branch. Singapore: These materials are distributed in
Singapore by UBS Securities Singapore Pte. Ltd or UBS AG, Singapore Branch. Japan: The materials relating to equities, fixed income products, corporate finance and other
securities business, and related research, are distributed in Japan by UBS Securities Japan Ltd. The materials relating to foreign exchange and other banking business, and related
research, are distributed in Japan by UBS AG, Tokyo Branch. Australia: These materials are distributed in Australia by UBS Capital Markets Australia Ltd and UBS Securities
Australia Ltd, licensed securities dealers. New Zealand: These materials are distributed in New Zealand by UBS New Zealand Ltd.

© 2009 UBS. All rights reserved. UBS specifically prohibits the redistribution of this material and accepts no liability whatsoever for the actions of third parties in this respect.
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