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Preface
Good customer service is the lifeblood of any business. The concept of customer
service is essential to the way in which the IT function in any organisation inter-
acts with the business. The primary role of IT is to support the business and
hence the need for IT professionals working in any organisation to look upon
their business counterparts as customers. The question that springs to mind is:
how do you provide a service to the customer if you don’t have a thorough
understanding of their requirements?

To gain an insight into the customer’s specific requirements, IT profession-
als have to understand the way in which the customer’s business works. To
achieve this, they need business knowledge of any industry to which they offer
their support services.

The trading industry, as well as the exchange industry, is no exception. It is
crucial for the IT professional to understand the business practices in both these
industries to ensure the provision of a good level of service.

The trading industry is growing at a fast pace, given that trading of securi-
ties is no longer restricted to exchanges. Retail investors now trade financial
products from currency to contracts for difference (CFDs) through a number of
providers over the internet and this has, in part, led to the growth of the trad-
ing industry.

Traditional exchanges have to adapt to a rapidly changing business envi-
ronment in the face of stiff competition from relatively new entrants into their
industry. The advancement in technology has allowed electronic communication
networks (ECNs) and other alternative execution venues to threaten the domi-
nance of the traditional exchanges. In response, traditional exchanges are look-
ing to strengthen their positions through mergers and acquisitions and also
investment in technology that can enable them to offer the same levels of serv-
ice as these alternative execution venues.

Business Knowledge for IT in Trading and Exchanges



vii

Contents

Preface iv
Acknowledgements v
Contents vi
Introduction xi

1 Overview of Trading and Exchanges 1
Introduction 2
The Players in Trading 3
History of Trading 5
Traders’ and Investors’ Roles in the Marketplace 8
Trading Sessions 10
Insider Trading 11
History of Exchanges 13
The Business of Running Exchanges 15
Three Business Models for the Stock Exchange Industry 16
The Global Exchange Industry 17

2 Trading in Different Asset Classes 23
Introduction 24
Definition of an Asset Class 24
The Trading Life Cycle 24
Trading in Equities 27
Trading in Fixed Income 29
Trading in Foreign Exchange 36

3 Types of Order 39
Introduction 40
Benefits of Using Orders 40
Some Essential Terms 41
Market Orders 41
Limit Orders 42
Stop Orders 43
Stop-Limit Orders 43
Trailing Stop Orders 44
Tick-Sensitive Orders 45
Market-If-Touched Orders 45
Market-Not-Held Orders 46
Other Order Instructions 47
Order Presentation Systems 48

4 The Business Environment 49
Introduction 50
Environmental Factors affecting the Trading Industry 50

Contents



viii

Competitive Landscape 52
Profile of Major Exchanges around the World 54
Profile of Major Players in Trading 56
Clearing and Settlement Firms 58
Depositories and Custodians 61
Mechanics of T+3 Settlement Cycle 61
Credit Rating Agencies 62
Indices 63
Security Identifier Types 64

5 Trends in Trading and Exchanges 69
Introduction 70
The Growth of Electronic Communication Networks 70
The Growth of Algorithmic Trading 72
Trading in CFDs 75
Trading of Structured Products 77
Emergence of Retail FX Trading 78
Popularity of Spread Betting 80
Rise of Fixed-Odds Betting 81
Increasing Popularity of Direct Market Access 83
Popularity of Day Trading 86
Popularity of Swing Trading 88
The Emergence of Liquidity Pools 89
The Emergence of E-minis 90
The Rise of Exchange-Traded Funds 93

6 Liquidity and Volatility 99
Introduction 100
Definition of Liquidity 100
The Search for Liquidity 101
Dimensions of Liquidity 102
Liquidity Demanders and Suppliers 103
Volatility 105
Trading in Volatile Market Conditions 106
The Volatility Index 110

7 Concept of Arbitrage 113
Introduction 114
Definitions of Arbitrage 115
Theoretical Underpinnings of Arbitrage 115
Types of Arbitrage 119
Conclusion 126

8 Electronic and Algorithmic Trading 127
Introduction 128
Definition of Electronic Trading 128

Business Knowledge for IT in Trading and Exchanges



ix

Differences between Electronic Systems and Traditional Markets 129
Overview of Electronic Market Structures 130
Interaction between Various Market Participants in Electronic Trading 130
Electronic Trading in Different Asset Classes 133
Algorithmic Trading 136
Algorithmic Strategies 136
Transaction Cost Analysis 144

9 Common Systems Used in Trading and Exchanges 145
Introduction 146
Comparison of Open Outcry and Automated Trading Systems 146
The Procedure of Online Order Execution 147
Profiles of Systems 149
List of Other Systems 154
Factors Driving Users’ Choice of Electronic Trading Platforms 156
Electronic Trading Platform Characteristics and Services 157

10 IT Projects 161
Introduction 162
Implementation of Electronic Trading Systems 162
Implementation of Cloud Computing in Exchanges 165
Case Study on the Implementation of Cloud Computing 167
Infrastructure Optimisation – Front to Back Office – 

Trade to Settlement 169

11 Commonly Used Terminology 175
Introduction 176
List of Terms 176

12 The Future 187
The Future: What does it hold for IT and Business in 

Trading and Exchanges? 188
Consolidation in the Exchange Sector 188
Increased Competition from Alternative Execution Venues 189
Increasing Role of Technology in Trading 189
Emergence of New Trading Hotspots 190
Changes in the Nature of Trading 191
How did Credit Derivatives contribute to the Credit Crunch? 193
Conclusion 193

Appendix 195
Bibliography 196

Contents



xi

Introduction

The impact of trading on the state of the global economy is underscored by the
events of September 2008, notably the short selling of banking stocks by
traders in the wake of the financial crises that led to the collapse of Lehman
Brothers, once the world’s fourth largest investment bank, the rescue of Merrill
Lynch by Bank of America and the bail-out of AIG, the world’s largest insurer, by
the US Federal Reserve to the tune of $85 billion in exchange for nearly an
80% stake in the company.

The Financial Services Authority (FSA) in the UK and the Securities and
Exchange Commission (SEC), both regulators, banned the short selling of finan-
cial stocks and decreed that hedge funds, the ardent adopters of “naked” short
selling, had to disclose their short positions.

When the news broke, the US markets soared, with the Dow Jones index
closing up 400 points or 3.86% on the day.

Understanding the effects of the activities of traders on the workings of the
financial markets is key to the self-development of the modern-day IT profes-
sional and students as well.

This book provides a springboard for the discerning IT professional or stu-
dent to achieve business alignment to the business of trading and an under-
standing of the business models of exchanges.

It is laid out in the customary 12 chapters that make up the other titles in
the series. It opens with an overview of trading and exchanges. In this chapter,
topics such as the roles of traders and investors in the financial markets, trad-
ing sessions, insider trading and the business models of exchanges are dis-
cussed. The next chapter is on the trading activities in different asset classes
from equities to fixed income.

Chapters 3 and 4 are about the types of orders used for trading assets and
the business environment in trading and exchanges respectively. Chapter 5 con-
tains information about the recent trends in trading and exchanges while Chapter
6 discusses the concepts of liquidity and volatility in the financial markets.

Arbitrage is the subject matter of Chapter 7 and the discussions therein
include the theoretical underpinnings of arbitrage and the different types of
arbitrage.

Chapter 8 is where IT meets business in trading and exchanges as it dis-
cusses the concepts of electronic and algorithmic trading.

Chapter 9 is about the common systems used in trading and exchanges and
contains a discussion of the procedure of online execution that contests the
conventional thinking amongst individual investors about how their trades on
internet-based trading platforms are executed.

In Chapter 10, several IT projects that could be executed in investment
banks, brokerages and exchanges are discussed.

The last two chapters, 11 and 12, discuss the terminology commonly used in
trading and exchanges and the future of trading and exchanges from both an
IT and business perspective respectively.

Introduction
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Readers are advised to read this book in conjunction with other titles in the
series such as Business Knowledge for IT in Investment Banking, Business Know -
ledge for IT in Investment Management and Business Knowledge for IT in
Hedge Funds in order to gain a broader insight into trading as well as
exchanges. 

Business Knowledge for IT in Trading and Exchanges
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Case Study on the Implementation of Cloud
Computing

A case study on the implementation of Nasdaq Market Replay will be used in
this section to illustrate cloud computing.

Nasdaq Market Replay86

A universal experience in the stock market is wondering “what happened?” A
trader sees a situation flash by on their trading screen and wonders whether a
similar opportunity may arise again. An investor receives a trade confirmation
and wonders why the trade occurred at a price they weren’t expecting. What
these people need is a way to rewind and replay the market, slow it down and
zoom in to the second and even the millisecond level to see exactly what hap-
pened.

Since its inception, the NASDAQ stock market has continuously invested to
increase market transparency by rolling out new and improved data products.
As trading accelerated over the years, NASDAQ OMX realised that even their
most sophisticated market participants were losing the ability to understand
what was happening. Market events happen too fast and the datasets are too
large and expensive to store and retrieve. Even participants with large budgets
have to take older data offline to prevent their databases from becoming too
slow and expensive. NASDAQ saw the problem and began looking for a way to
provide low-cost, permanent instant replay for the market.

Unfortunately, they met the same hurdle faced by their customers. The NAS-
DAQ stock market trades all NASDAQ-, NYSE-, and AMEX-listed stocks, some
6,000 companies in all. Even limiting their product to the most fundamental
information produced 50 GB of data each day. The cost of keeping years of data
in a database ready for immediate retrieval looked set to put their product at a
price point that would have been prohibitive to most investors.

During the summer of 2007, they learned about two new technologies,
Adobe AIR and Amazon S3, and realised that they could combine them to solve
their data challenges. Adobe AIR enabled them to build a powerful client-side
application that would do most of the data manipulation and rendering on their
client’s computer. That enabled them to build a very simple data service, stor-
ing the market data in text files that they could make available on Amazon’s
inexpensive, scalable and reliable Simple Storage Service (S3).

Data model
NASDAQ OMX could avoid using a database on the server side because the
data required for replay and analysis is very well organised. It’s entirely sequen-
tial by date, stock symbol and time. There is a very clean and simple way to
break the data into individual files. One file covers a single stock symbol on a
single day for a single 10-minute time period (all time periods are standardised

10. IT Projects

86 By Claude Courbois, Associate Vice President, Global Data Products, NASDAQ OMX Group.



168

9:25–9:35, 9:35–9:45, etc.). The filename identifies the stock, date and time
period of the data in the file. They run a process that transforms real-time mar-
ket data into the required files and sends them to Amazon S3.

A user begins a replay by entering a stock symbol, date and time. The client
application translates that symbol, date and time information into a filename.
The client then reaches out to S3 and asks for the file that it needs. S3 is very,
very fast at finding files and sending back the contents.

There are many advantages to building their data product on a commodity
service like Amazon S3. The most important is that they have a huge ability to
scale their product in terms of the amount of data they store and the number
of customers they serve. Amazon S3 already contains billions of files and has no
problem handling millions of requests incredibly quickly. Even their most ambi-
tious growth expectations will not tax the infrastructure.

Amazon provides them with a level of reliability that would have been very
expensive to build in on their own. All of the data is stored on servers in three
different data centres. If one copy is overloaded or corrupted, another copy
immediately takes its place.

On the cost side, there are two main advantages to building the product in
the cloud. The first is that they get this enormous scalability in very small incre-
ments. They pay only for what they use, but always have more capacity avail-
able. Buying the same level of scalability on their own would require large incre-
mental costs, part of which would be for servers that would be sitting idle.

Second, their costs are entirely predictable. Amazon has a published price
list of each increment of service that they use. They know exactly how much it
costs to store their data and they know exactly how much it costs for each cus-
tomer query. This facilitates planning and enables them to price the service as
competitively as possible without any “padding” for unexpected costs.

User interface
Because of the size and complexity of stock market data, NASDAQ OMX could
not have stored the data in text files on Amazon S3 without a powerful client
application. They needed the capacity to prepare the data for the visualisations
and calculations required by users. The combination of Adobe Flex and AIR
enabled them to create the client application they needed.

AIR supports more robust data processing on the client side than they could
have achieved in a browser. This made it possible for them to push most of the
workload of creating a replay and other analysis to the user’s desktop. For exam-
ple, the client application calculates the consolidated best bid and offer for
every millisecond in a replay without any help from their servers.

NASDAQ OMX also had the benefit of beginning their application user
interface with standard Adobe Flex 3 components. They made modifications to
those components for their particular application, but it saved development
costs to start with tools that were already available and tested. As an addition-
al benefit, the components they built can now be shared across web properties,
enabling them to share the maintenance cost of the application components
across multiple products.

Business Knowledge for IT in Trading and Exchanges
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These advantages helped NASDAQ OMX create a user interface with the lat-
est Web 2.0 features that were not offered by other historical market data
clients. Market Replay enables users to view the quotes and trades at any point
in time, replay the market in simulated real time and zoom to view events at the
millisecond level. Investors can validate the quality of their trades. Brokers and
traders can review events at the time when their trades occurred to determine
whether there was a problem or a missed opportunity. Brokers can send clients
a NASDAQ-validated screenshot of the moment a trade occurred to validate
their performance.

Conclusion
Web 2.0 and cloud computing enabled NASDAQ OMX to launch a revolution-
ary stock market tool by dramatically reducing the cost of storing, distributing,
and manipulating that data. They can provide every quote and trade update for
every US-listed security to an unlimited number of end-users without delays and
without ever needing to take data offline. And they do it in a user interface that
brings the latest Web 2.0 features to financial data for the first time.

For professional market participants, Market Replay has greatly reduced the
cost of analysing market data. For example, brokers can reduce the time and
costs associated with fielding calls from customers or regulators about the qual-
ity of their trades. Analysts can quickly revisit the market impact of news and
other events to find opportunities they can use in the future.

For individual investors, Market Replay increases confidence in the market
by enabling them to see exactly what happened at the time of their trades. This
is a level of accessibility to market information that has traditionally only been
available to the most sophisticated professional traders. NASDAQ OMX now
makes this level of access available at a price point that makes it possible for
individual investors to get access through online brokers and financial portals.

10. IT Projects
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