
THE FUTURES
BOND BASIS

Second Edition





THE FUTURES
BOND BASIS

Second Edition

Moorad Choudhry



The Securities & Investment Institute

Mission Statement:

To set standards of professional excellence and

integrity for the investment and securities

industry, providing qualifications and promoting

the highest level of competence to our members,

other individuals and firms.

The Securities and Investment Institute is the UK’s lead-

ing professional and membership body for practitioners

in the securities and investment industry, with more

than 16,000 members with an increasing number work-

ing outside the UK. It is also the major examining body

for the industry, with a full range of qualifications

aimed at people entering and working in it. More than

30,000 examinations are taken annually in more than

30 countries.

You can contact us through our website www.sii.org.uk

Our membership believes that keeping up to date is

central to professional development. We are delighted to

endorse the Wiley/SII publishing partnership and recom-

mend this series of books to our members and all those

who work in the industry.

Ruth Martin

Managing Director



THE FUTURES
BOND BASIS

Second Edition

Moorad Choudhry



Published in 2006 by John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester,
West Sussex PO19 8SQ, England

Telephone (þ44) 1243 779777

Email (for orders and customer service enquiries): cs-books@wiley.co.uk
Visit our Home Page on www.wiley.com

Copyright # 2006 Moorad Choudhry

All Rights Reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, scanning or otherwise, except under the terms of the Copyright, Designs and
Patents Act 1988 or under the terms of a licence issued by the Copyright Licensing Agency
Ltd, 90 Tottenham Court Road, London W1T 4LP, UK, without the permission in writing of
the Publisher. Requests to the Publisher should be addressed to the Permissions Department,
John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex PO19 8SQ,
England, or emailed to permreq@wiley.co.uk, or faxed to (þ44) 1243 770620

Designations used by companies to distinguish their products are often claimed as trademarks.
All brand names and product names used in this book are trade names, trademarks or registered
trademarks of their respective owners. The Publisher is not associated with any product or
vendor mentioned in this book.

This publication is designed to provide accurate and authoritative information in regard to
the subject matter covered. It is sold on the understanding that the Publisher is not engaged
in rendering professional services. If professional advice or other expert assistance is
required, the services of a competent professional should be sought.

The views, thoughts and opinions expressed in this book are those of Moorad Choudhry in his
individual private capacity and should not be taken to be the views of KBC Financial Products or
KBC Bank N.V., or of Moorad Choudhry as an employee, officer or representative of KBC
Financial Products or KBC Bank N.V.

Other Wiley Editorial Offices

John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, USA

Jossey-Bass, 989 Market Street, San Francisco, CA 94103-1741, USA

Wiley-VCH Verlag GmbH, Boschstr. 12, D-69469 Weinheim, Germany

John Wiley & Sons Australia Ltd, 42 McDougall Street, Milton, Queensland 4064, Australia

John Wiley & Sons (Asia) Pte Ltd, 2 Clementi Loop #02-01, Jin Xing Distripark, Singapore 129809

John Wiley & Sons Canada Ltd, 22 Worcester Road, Etobicoke, Ontario, Canada M9W 1L1

Wiley also publishes its books in a variety of electronic formats. Some content that appears
in print may not be available in electronic books.

British Library Cataloguing in Publication Data

A catalogue record for this book is available from the British Library

ISBN-13 978-0-470-02589-5 (PB)
ISBN-10 0-470-02589-1 (PB)

Project management by Originator, Gt Yarmouth, Norfolk (typeset in 12/16pt Trump Mediaeval).
Printed and bound in Great Britain by T.J. International Ltd, Padstow, Cornwall.
This book is printed on acid-free paper responsibly manufactured from sustainable forestry
in which at least two trees are planted for each one used for paper production.

www.wiley.com


To Alan Fulling . . .

whose impact on my life has been much greater than

he could possibly imagine



CONTENTS

Preface xiii

About the author xix

1 BOND FUTURES CONTRACTS 1

1.1 Introduction 2

1.1.1 Contract specifications 4

1.2 Futures pricing 11

1.2.1 Theoretical principle 12

1.2.2 Arbitrage-free futures pricing 16

1.3 Hedging using bond futures 21

1.3.1 Introduction 21

1.3.2 Hedging a bond portfolio 26

1.3.3 The margin process 31

1.A Conversion factor for the long gilt future 34

Selected bibliography 38



2 THE GOVERNMENT BOND BASIS 39

2.1 An introduction to forward pricing 41

2.1.1 Introduction 41

2.1.2 Illustrating the forward bond basis 43

2.2 Forwards and futures valuation 46

2.2.1 Introduction 46

2.2.2 Forwards 47

2.2.3 Futures 49

2.2.4 Forwards and futures 50

2.2.5 Relationship between forward and

future price 52

2.2.6 The forward–spot parity 54

2.2.7 The basis and implied repo rate 57

2.3 The bond basis: basic concepts 60

2.3.1 Introduction 60

2.3.2 Futures contract specifications 62

2.3.3 The conversion factor 67

2.3.4 The bond basis 75

2.3.5 The net basis 78

2.3.6 The implied repo rate 82

2.4 Selecting the cheapest-to-deliver bond 92

viii CONTENTS



2.5 Trading the basis 94

2.5.1 The basis position 94

2.6 Exercises 97

Selected bibliography 100

3 BASIS TRADING AND THE IMPLIED

REPO RATE 103

3.1 Analysing the basis 104

3.1.1 No-arbitrage futures price 105

3.1.2 Options embedded in bond futures

contracts 110

3.2 Bond delivery factors 112

3.2.1 The cheapest-to-deliver 112

3.2.2 Selecting delivery time 114

3.2.3 Changes in CTD status 117

3.A General rules of the CTD bond 119

3.B A general model of the CTD bond 121

Selected bibliography 122

4 THE FUNDAMENTALS OF BASIS TRADING 123

4.1 Rates and spread history 124

4.1.1 Net basis history 124

4.1.2 The implied repo rate 128

CONTENTS ix



4.2 Impact of the repo rate 129

4.2.1 The repo rate 130

4.2.2 Short bond position squeeze 134

4.3 Basis trading mechanics 136

4.3.1 Using the conversion factor 137

4.3.2 Trading profit and loss 138

4.4 Timing the basis trade using the IRR 139

4.4.1 The implied repo rate (again) 139

4.4.2 The IRR across futures contracts:

Bloomberg illustration 143

Selected bibliography 145

Appendices

A REPO FINANCING AND THE CONCEPT

OF THE ‘SPECIAL’ 147

A.1 Classic repo 150

A.2 Basket repo: Illustration using Malaysian

government bonds 151

A.3 Special bonds in repo 155

B RELATIVE VALUE ANALYSIS: BOND

SPREADS 159

B.1 Swap spread and Treasury spread 161

B.2 Asset–swap spread 163

x CONTENTS



B.3 Z-Spread 165

B.4 Cash–CDS basis 169

References 173

C LIFFE LONG GILT DELIVERY HISTORY,

MARCH 1996 TO JUNE 2001 175

Glossary 199

List of abbreviations 227

Index 229

CONTENTS xi





PREFACE

This book is aimed at all those with an involvement

in cash bond and bond futures markets. This includes

traders and salespersons in investment banks, as well as

fund managers. Others such as post-graduate students in

finance may also find the contents useful. The first

edition of this book was a (hopefully!) succinct and

accessible look at the government bond futures basis.

The concept of the basis can be applied in any financial

market, not just that of government bonds, and refers

essentially to the price differential between cash and

derivative (or synthetic) versions of the same asset. The

second edition of the book builds on this and also intro-

duces more background on futures contracts as well as

more illustrations. The expanded approach should help

to answer the question of ‘What exactly is the basis?’

and ‘How does one trade the basis?’. We also introduce

in this edition an accessible account of the Z-spread,

which is a bond yield spread used in relative value

analysis. This is becoming increasingly relevant in an

era of credit derivative basis trading, which, however,

must remain the preserve of another book. Government

bond markets do not exist in isolation, and while there

are certainly dedicated desks of traders in banks whose



sole job it is to trade the government basis, some of our

readers will be interested in the interaction between

risk-free and credit-risky markets. But we remain true

to our original purpose, hence we place the introduction

to bond spreads in an Appendix! This second edition also

provides, for reference purposes, background informa-

tion on repurchase agreements or repo. The most impor-

tant element in a basis trade is its financing, which is

carried out in the repo market. Hence, this additional

detail is again placed out-of-the-way in an Appendix.

Government bond futures contracts, traded on an ex-

change and representing a very liquid product, are a key

component of the global bond markets. The nominal

value of bonds represented by daily trading in the futures

markets far exceeds the actual nominal value of the cash

bond market itself. The difference between the price of a

cash bond and its implied price as given by a futures

contract is the basis. The basis has a significant impact

on the use of bond futures for both hedging and specu-

lative purposes. Given its importance, it is vital that

market participants have a clear understanding both of

the basis itself as well as its dynamics.

The cash government bond market is the cornerstone of

the debt capital markets, and provides the benchmark

rate of return against which all other asset returns are

priced and assessed. This reflects, in advanced econo-

mies, its status as a risk-free market. The futures market

is arguably as important as the cash market, as futures

contracts are the main hedging and risk management

tool used by cash bond traders and investors. As such,
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futures contracts are essential to maintaining liquidity

and market transparency.

Government cash and derivatives markets exist in a

symbiotic relationship. Hence, it becomes important to

understand the relationship between the two markets.

The objective of this book is to address key questions on

the exact definition of the basis, how the basis behaves

in practice and how one should analyse the basis if one

wishes to trade it. As we mentioned at the start, the

concept of the basis exists for all derivative contracts.

The price differential between a barrel of crude oil and

the same barrel represented by a futures contract is also

the basis. Generally, the basis for an oil contract should

reflect the difference in cost between delivering a barrel

of oil now or storing and delivering it later – there will be

storage costs to cover. The difference with a bond con-

tract is that, unlike with crude oil, holding a government

bond actually produces income, provided that the yield

on the bond is above the bond’s financing (or repo) rate,

so the basis for a bond futures may actually be negative.

This reflects that the price of the bond implied by the

futures contract may be lower than the cash price – this

flies in the face of logic but is easily explained, as we

shall see.

We have already defined the basis then – the price differ-

ential between the cash asset price and the asset price

for future delivery implied by the futures contract. For a

bond future, the basis is the price difference between

the cash bond and the futures contract, but adjusted by

the contract’s conversion factor. The conversion factor
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equates the futures contract to the bond, because, as we

shall see, there are a number of different bonds all repre-

sented by the same contract. Using conversion factors in

essence means we are able to assess all cash bonds on a

like-by-like basis (no pun intended!).

What about trading the basis? It is a form of arbitrage

trading, in this case the simultaneous trading of cash

bonds and bond futures contracts to exploit a perceived

mis-pricing in one or both instruments. If we ‘buy the

basis’ we are buying the bond and selling the future,

while ‘selling the basis’ is the simultaneous sale of the

cash bond and purchase of the bond future. These days,

market makers will quote you a price that enables one to

execute both sides of the trade at once. This eliminates

the need to ‘leg into’ the trade, which is when one

side, either cash or future, is transacted first. This can

be a risky approach because the market may well have

moved before the other leg can be executed, which

means the trade is off-side right from the start and has

no chance, or little chance, of making a profit.

We will explore this further in the following chapters.

CONTENT OF THE BOOK

The objective of this book is to describe and explain

the basis in non-technical terms. We do this by taking

examples from the United Kingdom gilt market, al-

though the basic principles will be applicable in any

bond futures market. As such, we consider:
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. the futures contracts themselves, including contract

specifications and the concept of the cheapest-to-

deliver;

. price and delivery data for a sample of gilt contracts;

. the drivers of the basis and its dynamics;

. the mechanics of basis trading;

. a detailed explanation of gross and net basis, and the

implied repo rate.

We wish to provide an introductory description and

analysis of the futures bond basis; readers who wish to

investigate the bond and derivatives markets to greater

depth may wish to consult the author’s book The

Bond and Money Markets: Strategy, Trading, Analysis,

published by Butterworth Heinemann (2001) or his later

book Fixed Income Markets: Instruments, Applications,

Mathematics, published by John Wiley & Sons (2004).

Further information on the fixed income markets is

available at the fixed income research website:

www:yieldcurve:com

Comments on the text are welcome and should be sent

to the author care of John Wiley & Sons.
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Chapter

1

BOND FUTURES

CONTRACTS



A widely used trading and risk management instru-

ment in the bond markets is the government bond

futures contract. This is an exchange-traded standard-

ised contract that fixes the price today at which a speci-

fied quantity and quality of a bond will be delivered at a

date during the expiry month of the futures contract.

Unlike short-term interest rate futures, which only

require cash settlement, bond futures require the actual

physical delivery of a bond when they are settled. They

are in this respect more akin to commodity futures con-

tracts, which are also (in theory) physically settled.

In this first chapter we review bond futures contracts

and their use for trading and hedging purposes.

1.1 INTRODUCTION

A futures contract is an agreement between two

counterparties that fixes the terms of an exchange that

will take place between them at some future date. They

are standardised agreements as opposed to ‘over-the-

counter’ or OTC ones, as they are traded on an exchange,

so they are also referred to as exchange-traded futures.

In the UK financial futures are traded on LIFFE, the

London International Financial Futures Exchange which

opened in 1982. LIFFE is the biggest financial futures

exchange in Europe in terms of volume of contracts

traded. There are four classes of contract traded on

LIFFE: short-term interest rate contracts, long-term in-

terest rate contracts (bond futures), currency contracts

and stock index contracts.
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Bond futures contracts, which are an important part of

the bond markets, are used for hedging and speculative

purposes. Most futures contracts on exchanges around

the world trade at 3-month maturity intervals, with ma-

turity dates fixed at March, June, September and Decem-

ber each year. This includes the contracts traded on

LIFFE. Therefore, at pre-set times during the year a con-

tract for each of these months will expire, and a final

settlement price is determined for it. The further out one

goes the less liquid the trading is in that contract. It is

normal to see liquid trading only in the front month

contract (the current contract, so that if we are trading

in April 2005 the front month is the June 2005 future),

and possibly one or two of the next contracts, for most

bond futures contracts. The liquidity of contracts dimin-

ishes the further one trades out in the maturity range.

When a party establishes a position in a futures contract,

it can either run this position to maturity or close out

the position between trade date and maturity. If a pos-

ition is closed out the party will have either a profit or

loss to book. If a position is held until maturity, the

party who is long futures will take delivery of the under-

lying asset (bond) at the settlement price; the party who

is short futures will deliver the underlying asset. This is

referred to as physical settlement or sometimes, confus-

ingly, as cash settlement. There is no counterparty risk

associated with trading exchange-traded futures, because

of the role of the clearing house, such as the London

Clearing House (LCH). This is the body through which

contracts are settled. A clearing house acts as the buyer

to all contracts sold on the exchange, and the seller to all
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contracts that are bought. So in the London market the

LCH acts as the counterparty to all transactions, so that

settlement is effectively guaranteed. The LCH requires

all exchange participants to deposit margin with it, a

cash sum that is the cost of conducting business (plus

brokers’ commissions). The size of the margin depends

on the size of a party’s net open position in contracts (an

open position is a position in a contract that is held

overnight and not closed out). There are two types of

margin, maintenance margin and variation margin.

Maintenance margin is the minimum level required to

be held at the clearing house; the level is set by the

exchange. Variation margin is the additional amount

that must be deposited to cover any trading losses and

as the size of the net open positions increases. Note that

this is not like margin in, say, a repo transaction. Margin

in repo is a safeguard against a drop in value of collateral

that has been supplied against a loan of cash. The margin

deposited at a futures exchange clearing house acts

essentially as ‘good faith’ funds, required to provide

comfort to the exchange that the futures trader is able

to satisfy the obligations of the futures contract.

1.1.1 Contract specifications

We have noted that futures contracts traded on an ex-

change are standardised. This means that each contract

represents exactly the same commodity, and it cannot

be tailored to meet individual customer requirements. In

this section we describe two very liquid and commonly

traded contracts, starting with the US Treasury bond
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