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Industry Background



Flows in presence
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Client

ECNs, EXCHANGES
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INDUSTRY BACKGROUND
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Challenges

Fragmentation of liquidity Integration with order management N
connectivity to multiple venues Connectivity

SOR system

Growing number of liquidity providers with
all their own rules

. Open neutral platforms and networks Adgaregation
Best Execution gared
Prove best execution when orders have been

executed over several venues in the form of Automation and execution quality
child orders or partial fills Pefrr;joi;;eer

Cut Execution costs
Manage if not cut rising execution costs

Scalability and system resilience

Cross-asset

. . . . class
Streamline the sales and trading Reduce technical complexity
desk .
Automate the workflow High performance improving probability ow Latency

of execution

Fast time to market
Easy to deploy and modify — responsive to Flexible solution tailored to specific
the market changes needs

Lightweight
solution
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Traditional Trade Flow
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Changing Market Place — Fragmentation

Institutional

\Clients

Commercial
Clients
Investment
Banking

Broker-Dealers Retail
Brokerage ,
/ /' Retall
Corporate Clients §

Clients

Individuals

A\

= Possible dealing routes
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Electronic Trading

Indication of

Electronic trading High
adoption by asset class
Electronic trading
Asset Class 2010
Equity 98%
Execution Algorithmic trading
FX 78% Latency
Options 85%
Low 'High-frequency
Futures 90% Lat. trading
: L -
Fixed Income 61% o
Short Long

(Source: Aite Group) Position holding period
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Trend towards trade automation
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HFT in equities now
approaching 70% of volumes by
10% of financial institutions

Algorithmic Trading Adoptionby Asset Class (Source: Aite Group)
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Simplified FX Trade Flow
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Liquidity

Reuters BANKS

»\y,regatui

Internal
Liquidity
Pool

Prime Broker Single Bank
Access Portals

Aggr. Jation

Currenex
Hotspot
Lava

Multi Bank
Portals

Internal
Liquidity CLIENTS
Pool
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Smart Order Routing
today



Where are Smart Order Router customers?
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Aggregate Clients by Geography

North America
67%

Asia
‘2%

South America 1%

EMEA 30%

Sourca; Vendor sury ey rasponsas, Alte Group astmatas
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Spending for Smart Order Routing

51,400

51,200
51,000

Us$Mmilions

¢ § § § 3

Source: Aite Group estimates
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Smart Order Routing
system outlook



SOR Components
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SOR For Equity Trading

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Internal External
Liquidity Provider Liquidity Provider

Tolyo Stock
Exchange

OMS Price Market Data
Aggregation

A

“Osaka Security
Exchange

EMS

Voice
(Manual entry)

X SBI Japannext
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Market Data

Sales portals Market Data

Dark Pools
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Trading Engines

e e e e R Ta TR mtaT: (Internal Market)
Order

Execution
Report

o

Institutional

New order, E

. Order update, E

Retail ) o Order Cancellation| =
Liquidity :

Buy-side portfolio Orchestration New order, Order update,
Order Cancellation .

[ ]

Order Execution Report

Order Entry System Smart Order Routing System Liquidity Providers



SOR for FX trading

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Internal External
Liquidity Provider Liquidity Provider

Existing OMS Price Market Data
Aggregation

EBS Ai

Market Data

Market Data

Marry

(Internal Market)

New order,
Order update,
Order Cancellation

Liquidity
Orchestration New order, Order update,
Order Cancellation

Order Entry System Liquidity Management System Liquidity Providers



Smart Order Routing
tomorrow



Smart Order Routing - Future

» Product Diversification

» More sophisticated microstructure measurement
e Latency monitoring tool

» Better Reporting
« TCA

» More digest, More data
e economic indicators, event indices
 machine readable news
* NeWs sentiment score
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SOR for Product Diversification

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Internal External
Liquidity Provider Liquidity Provider

L N ERR L FFoemmnnny
A [

OMS Price Market Data
Aggregation

A

EMS & Venue Equities

Voice
(Manual entry)

X Venue Bonds

Market Data

Sales portals Market Data N ‘
Trading Engines Engine THI : |
-Order (Internal Market) -"

Execution

Institutional

Report

New order, E

. Order update, E

Retail ) o Order Cancellation| =
Liquidity :

Buy-side portfolio Orchestration New order, Order update,
Order Cancellation .

[ ]

Order Execution Report

Order Entry System Smart Order Routing System Liquidity Providers



00:34:23.944
11:14:04.042
1116553812
11:20050.052
122243689
12:36:50 695
12:49:19.9435
14:38:02.943
150553790
15:06:13.000
16:31:45.04
16:31:55 631
154945 .004
1915814 726
20:09:19.547
20:09:54 796
04:09:34 780
1915302511
1913599 476
11:85:22 595
120225855
15200495892
112820728
125747130
132413 667

=1 0g
=10
15k
=1 0§
=1L 0§
=1L 0§
=10
=10
=1 0§
=1 0§
=1L 0§
=1 0g
[=I0g
15k
=1 0§
=1L 0§
(=I5
=10
15k 1
=1 0§
=1 0§
=1L 0§
=10
=10
15k

Positive, Negatie, Neutral scores

013
0.0z
0.25
0.23
0.32
0.z20
0.34
014

a1y
a1y

013
1
1

RN P o QY PREUR P PR PR Y

[
—

Lo B

mEmE '
Eal RN R T B o RE R

- -

&
P
=
0.454
0.133
0.114
0.614
0.133
0.450
0.605
0.164
0125
0125
0.612
0.612
0.613
0.2
0125
0125
0.352
0.611
0.611
0112
07y
0.145
0125
0.4
0.342

Ay
5
£
3
&

0.005
0.025
0.0
0.135
0.025
0.005
0175
0.135
0318
0318
0170
0.1vyo
0166
0.355
0.042
0.042
0107
0174
0174
0.7o0
0.645
0.544
0.0356
0.0o07
0.085

Qo000
0000
14111
14111
0:0:0:0:0
33333
33333
11,111
14111
2022
4:d4:4-4-4
=X = =} o =
TrETT
0:0:0:0:0
0:0:0:0:0
14111
00000
0000
14111
00101
11,333
1:1:3:3:3
0000
000,00
33T

ARTICLE
ALERT

ARTICLE
ARTICLE
ALERT

ARTICLE
APPEMD
ARTICLE
ARTICLE
APPEMD
APPEND
APPEMD
APPEMD
ARTICLE
ARTICLE
APPEMD
ARTICLE
ARTICLE
APPEMD
ALERT

ARTICLE
ARTICLE
APPEMD
ALERT

ARTICLE

. &
§ S
; _
&

ke

Arrowy to by smaller rival for 34585 million U= WWHO LEM RTRS MREG SPWR H
B% RAISES IBM =186 M= TO BUY FROM NEUTRAL - THEFLYONTHEW, RCH US CA LEM RTRS

1S RESEARCH MEWS-UBS raises IBM to buy - theflyonthewall.com RCH IS C& LEM RTRS
RESEARCH ALERT-LBS upgrades 1B to buy - theflyorthewsall.com  RCHDPR HOWR SPAR US LEM RS
IBh =IBM.N= SHARES RISE 1.1 PCT TO $55.50 BEFORE THE BELL AFTERCH US CA LEM RTRS

Before the Bell - Bed Bath & Beyond, IBM rize early DPR HOWWR US ST HOT LEM RTR
HEADLINE STOCKS - LS. stocks to watch Jan & US ST FIM RESF RES BUS HOT L
UPDATE 1-RESEARCH ALERT-UBS upgrades 1BM to buy from neutral S RCH DPR HOWE SPAWE BUS LI
US RESEARCH MEWS-Credit Suisse recommends trading buy on G |RCHUS CA LEM RTRS

US RESEARCH MEWS-Credit Suisse recommends trading buy on G | RCHUS CA LEM RTRS

HEADLIME STOCKS - US. stocks on the move on Jan 8 LS ST FIM RESF RES BUS HOT L
HEADLIMNE STOCKS - U5, stocks on the move on Jan 8 US ST FIM RESF RES BUS HOT L
HEADLIMNE STOCKS - U5, stocks on the move on Jan & US ST FIM RESF RES BUS HOT L
UPDATE 1-Sears aims to drive sales with virtual showroom RET US Wi LEM RTRS

S STOCKS-Indexes higher; updgrades boost tech sector LS STH BUS MU FIM MEWS LEM
S STOCKS-Indexes higher; upgrades boost tech sector LS STH BUS MURI FIM MEWS LEN
|BM appoirts new Greater China CEO CM ASLE ELIHK TW F EMRBG LEM |
CES-Yiza, Mokia turn mokile phones into mobile wallets WWEL ELIROPE Wiy DE MORD LIS
CES-Visa, Nokia turn mokile phones into mobile wallets WWEL ELURCPE Wiy DE MORD US
A% ECWYARDS CUTS IBM <IBM M= T HOLD FROM BUY - THEFLY ONTERCH US DPR HEWWR SPAR LEM R
RESEARCH ALERT-AG Edwards cuts [BM to hold - theflyonthesyall.com RCH US DPR HOWE SPAE LEM R
UPDATE 1-RESEARCH ALERT-AG Edwards downgrades 1BM US RCH DPR HEWWR SPWR LEM R
FACTROR-LUK coampanies cut, close final-salary pensions B WEL EUROPE FUNMD FIM RTW F
BANC OF AMERICA RAISES IBM <IBh.M= PRICE TARGET TO $110 FROIRCH DPR US LEM RTRS EMT HOWW
RESEARCH ALERT-BofA raises price targets on [BM, &pple, EMC RCH DPR US LEM RTRS EMT HOWY

41 metadata fields for each company scored in article
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Impact of daily news sentiment on price
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Crvverall Price, Daily Met Positive Sentiment Weighted by Relewvance
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