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Introduction

The introduction of the euro, structural changes in governments' fiscal positions, events
such as the global financial market crisis of 1998, and advances in the technology of
trading platforms are reshaping fixed income markets in Europe, Japan and the United
States. The process of change has seen relative supplies of government and non-govern-
ment bonds shifting rapidly in recent years as governments in the US and other countries
began paying off their debts, while Japan was issuing record amounts of debts. In that
scenario, liquidity conditions were deteriorating in the US treasury market but improving
in other fixed income markets, particularly the euro-denominated market following the
introduction of the single currency. A combination of these aspects and difficult equity
market conditions has led to increasing asset allocations to bonds in Europe. In response
to this, futures and options volumes at Eurex have continued to increase to the point
where the Euro Bund, Euro Bobl and Euro Schatz Futures contracts are the world's most
heavily traded fixed income futures and Eurex has become the largest futures and options
exchange in the world.

A natural extension to this success was to create the cash bond platform Eurex Bonds,
to accommodate trading in the underlying cash bonds in combination with the futures
products. In addition, given that the repo (repurchase agreement) market is the collat-
eralized lending facility that ensures the smooth operation of cash and futures market

activities, the ability to trade repos centrally was also created with the introduction of

Eurex Repo offering both General Collateral and Special Repo facilities.

These three facets of trading, hedging and arbitraging fixed income exposure are all
then efficiently cleared via one central clearing house, Eurex Clearing AG. Therefore,
Eurex offers a fully integrated value chain (trading, clearing and settlement) for all
three markets.

Obijectives

This brochure provides potential market users with an overview of how Eurex Bonds,
Eurex Repo and the Eurex derivatives exchanges (Eurex Deutschland and Eurex Zirich)
operate and together form an integrated triumvirate for the German government bond
market. There are separate brochures covering each of the markets in more depth.

In particular, Eurex offers a brochure titled “Interest Rate Derivatives — Fixed Income
Trading Strategies” which provides a better understanding of the fundamental charac-
teristics of fixed income securities and the associated derivative products, as well as
the indicators used to analyze them. However, this brochure will focus on a general
description of each of the trading platforms and the interrelationships between them.

This brochure is not intended to be a reference book for the European fixed income
markets, the size of the markets or their volumes. Instead, it is focused on the investors
in these markets, covering how they use the bond, repo and futures/options markets
and how Eurex products support them in their investing and trading activities.



Overview

The European Yield Curve
Prior to the start of European Monetary Union (1999), German government bonds
were the de facto benchmark for the European government bond market, due to their
liquidity and credit rating as well as the stable monetary policy, the size of the cash
market and the existence of well developed repo and derivative markets in Germany.
The introduction of the euro, creating one single currency for the Eurozone countries,
extended Germany's leading position in fixed income markets due to the elimination of
any currency risk. Companies that had previously invested in assets that matched their
liabilities in both duration and currency terms could now invest in a broader range of
fixed income debt than previously. As Germany had the most favorable credit rating
of Eurozone issuers, German euro debt was considered a safe haven. However, the
integration of securities markets across the Eurozone had begun prior to the introduction
of the euro, with significant decreases in yield spreads between the debt issuance of
other members of the European Monetary Union and the benchmark German debt.

(European) Yield Spread Differential to Ten Year German Government Bonds
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This reduction in interest rate differentials resulted in a reduction in basis risk and led
to further consolidation of the segment. This caused market participants to turn to the
Euro Bund, Euro Bobl and Euro Schatz Futures and Option contracts to hedge their
domestic debt issuance. This has further strengthened the importance of German debt
on all major points of the euro yield curve.



Euro Government Benchmark Bonds
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Securities and Derivatives Traded on Eurex Platforms

Securities

The federal government currently uses a range of securities for financing its budget.

They were designed with the following objectives in mind:

® Variety of Maturities
The federal government offers securities with maturities ranging from six months
to more than 30 years. Investors are thus at all times able to choose assets which
meet their maturity preferences. Depending on the market situation, the federal
government is able to shift the focus of its issuing activity more to the long, medium
or short end of the market.

@ High Degree of Liquidity
This is ensured by large issuance volumes, listing for official dealing and secondary
market operations by the German Finance Agency on Eurex Bonds and via the
Deutsche Bundesbank through the regional stock exchanges which takes due account
of prevailing fixed income market conditions. This enables investors to liquidate their
portfolios of listed federal securities at market-related prices or to add further amounts
to them.

@ Clarity and Transparency
Federal securities are distinguished by fixed maturities. Transparency, which is
important to investors, is ensured by Eurex Bonds quotations that are in line with
prevailing market conditions. Additionally, the annual look ahead of the issuing calen-
dar, published by the German Finance Agency, summarizes the key data for
the following year. This information is updated on a quarterly basis.
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® Personal Asset Acquisition Objectives
Some federal securities have been designed by the federal government with the
conscious aim of promoting portfolio investment by those private investors who wish
to avoid extended maturities or price risks.

@ Customer-oriented Issue Procedure
Various issue procedures are employed in line with the differing objectives pursued in
issuing federal securities.

Repurchase Agreements

Repurchase agreements (repos) are collateralized lending transactions. One party agrees
to sell securities (i.e. bonds) to the other against a transfer of funds. At the same time
the parties agree to repurchase the same or equivalent securities at a specific price in
the future. Repos are traded for diverse reasons and have become essential to the efficient
functioning of the rest of the financial markets. They also play a central role in central
bank’s implementation of monetary policies. Repos are used by central banks to manage
day to day liquidity.

Eurex Repo offers fully integrated electronic trading, clearing and settlement of repos.
By listing bid/ask prices for terms between overnight and twelve months on the plat-
form, banks trade repos in a secure and cost effective way.

Exchange Traded Derivatives
Exchange traded futures and options contracts can be derived from underlying cash
market securities such as bonds.

Eurex fixed income futures are standardized forward transactions based upon the
delivery of an underlying bond which has a remaining maturity in accordance with a
pre-defined range. The contract’s deliverable list will contain bonds with a range of
different coupon levels, prices and maturity dates. To help standardize the delivery pro-
cess the concept of a notional bond is used. Fixed income derivatives are also distin-
guished by the fact that, with the exception of exercising options, settlement takes
place only on four specific dates (settlement date) during the year and the settlement
period is two days.

Eurex fixed income options are also standardized forward contracts based on the poten-
tial exercise of the position resulting in receipt of a short (call) or long (put) futures
position. In other words, if the buyer claims his right to exercise the option, the seller is
obliged to sell (call) or buy (put) the futures contracts at a set exercise price. The option
buyer pays the option price (premium) in return for this right. The premium is settled
according to the futures-style method (i.e. the premium is not fully paid until the option
expires or is exercised). Options on fixed income futures can be exercised on any
exchange trading day until expiration (American style).



German Government Bond Market

Common Characteristics

With the exception of Treasury Discount Paper (“Bubills”), some less important floating
rate notes and some retail debt paper, federal securities have a fixed coupon with annual
coupon dates. Maturities are fixed and there is no provision for premature redemption
of the paper by the issuer by call or drawing lots. Federal securities are eligible for the
investment of mutual funds or as life insurance cover funds, as collateral for the open
market and credit operations of the European System of Central Banks (ECSB) and are
suitable for secondary market operations with the German Finance Agency. This agency
was founded with the aim of arranging the federal government's debt management in a
cost-optimal manner. Its purpose is to provide services for the Federal Ministry of Finance
for financing the budget and fulfilling cash requirements of the Federal Republic of Germany
and its special funds on the financial markets. It enters the market in the name of and
for the account of the federal government. Federal securities are issued as debt register
claims. This means that the creditor's claims are not issued as paper certificates but regi-
stered in the Federal Debt Register as a collective debt register claim. The Federal Debt
Register is administered by the Federal Securities Administration.

Administration of Federal Securities

Federal Securities

Administration

Individual debt Collective debt
register claim register claim

Beneficial owner Depository bank B Depository bank A
(in Germany) (third-party custodian/ (intermediate custodian)
intermediate custodian
e.g. central institution) <

Customer  Bank-owned Customer | Bank-owned
safe custody  securities safe custody | securities
accounts holdings accounts holdings
Beneficial owner Foreign Central securities
(abroad) J depository < depository abroad <

Source: Federal Securities Administration



Types of Securities

Federal Treasury Financing Paper

Federal Treasury Financing Paper (with maturities of up to two years, fall into the short-
term maturity category) is one of the tap issues of the federal government. The paper is
issued at monthly intervals with changes in issue terms being possible within each
month if market conditions so require. They are discount papers, i.e., the interest earned
equals the difference between the purchase price and the par value and can be bought
by anyone other than credit institutions. They are not listed on an exchange and due to
their short maturity may not be returned before maturity.

Treasury Discount Paper (“Bubills")
Since July 1996 Bubills, which likewise fall into the category of discount paper, had
been auctioned by the federal government through the Auction Group Bund Issues
("Bietergruppe Bundesemissionen”) four times a year (January, April, July, October).
However, the German Finance Agency changed the issuance rhythm to a monthly
sequence with a volume per issue of around EUR 6 billion and a maturity of six months.
Unlike Federal Treasury Financing Paper, Bubills are primarily intended for institutional
investors and foreign central banks.

Federal Treasury Notes (*Schatze")
Federal Treasury Notes are one-off issues, all of which are placed exclusively by auction.
Issues of Four-Year Federal Treasury Notes were discontinued in mid-1995 in favor of
Five-Year Federal Notes (“Bobls"). However, since September 1996 such issues have
been concentrated at the two-year area. Since the concentration at this maturity range,
EUR 10-12 billion has been regularly issued on a quarterly basis (usually in March,
June, September and December). In 2003, EUR 7 billion were auctioned for a new issue
and EUR 5 billion for the (topping-up) reopening.

Five-Year Federal Notes (“Bobls")
The Five-Year Federal Notes, which have been issued since 1979 are — in a similar way
to Federal Bonds (“Bunds”) at the long end of the market — of key importance in the
medium-term market segment. They were traditionally tap issues, launched with a fixed
coupon and variable issue prices. Bonds of the current series were sold continuously to
preferred groups (with the issue price being adjusted, if necessary) until market condi-
tions called for a change in the coupon, but for not longer than six months. Immediately
after the selling of a series of bonds in the open market had been closed, another partial
amount of the series concerned was issued by tender.
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Since May 2003, the initial maturity of Five-Year Federal Notes (“Bobls") was cut to
five years, with the direct sale within the first six months (as a tap issue) prior to the
first auction to preferred groups (mainly private investors), being ceased. Instead,

a preferred group of investors is able to buy the current and already listed issue free
of charge at the Federal Securities Administration. In 2003, three series of five year
bonds will be offered (February, May and October), each with a flat maturity of five
years. The issues will be topped-up in the following month in each case (in March,
June and November), so that the total amount outstanding will be EUR 14 billion per
issue. With the abolition of the six-month tap period, bonds can be issued with coupon
levels that are closer to prevailing interest rate levels.

Federal Bonds (“Bunds")

Federal Bonds, which have been issued since 1952, play a key role in the German fixed
income market and in financial transactions with non-residents. Their ruling terms are
important benchmarks for the euro debt securities market as a whole. In principle, all
Federal Bonds (“Bunds") are floated as one-off issues with issuance generally taking
place twice on two standardized coupon dates (January 4 and July 4) per year to accom-
modate the development of the strips market, which was introduced in 1997. This en-
abled market participants to trade the coupons and the principal payment of a strippable
bond individually in addition to trading the bond as a whole. There are no restrictions on
the acquisition of Federal Bonds (“Bunds"). The maturity of the vast majority of this paper
is generally around ten years (the standardized coupon dates might cause a new Bund
to have a maturity slightly longer); however, 30-year bonds have been issued as well.

After increasing the outstanding amount by topping-up issues (reopenings) it is more than
EUR 20 billion (for 10-year bonds) and around EUR 15 billion (for 30-year bonds).



- | Procedures for the Eederal Securities Market

The Issuance Procedures for Federal Securities
The German Finance Agency has been responsible for issuing German government
bonds (on behalf of the German government) since June 2001. Federal debt manage-
ment concerns the administration of the debt of the federal government and its
special funds amounting to around EUR 752.4 billion as of June 30, 2003. The annual
gross borrowing for 2003 is around EUR 220 billion. Finally, the interest payments
alone that the government must make in this context in 2003 amount to EUR 41 billion.

Federal Entities Involved in Federal Debt Management

Federal Ministry German Finance Federal Securities Deutsche
of Finance Agency Administration Bundesbank
Issuer Central service Service provider for Provider of bank

provider to the issuer sale and custodian services to the issuer
services of German
government securities

Source: German Finance Agency

In the past federal securities were traditionally issued by the Federal Bond Consortium
under the lead management of the Deutsche Bundesbank. However, positive experience
gained in establishing issue terms under competitive conditions by tender prompted the
federal government to make this standard practice.

To ensure the efficiency of the auction procedure, the following modifications were
made effective from 1998: Treasury Discount Paper (“Bubills”), Federal Treasury Notes
("Schatze"), Five-Year Federal Notes (“Bobls") and Federal Bonds (“Bunds”) are

auctioned under a uniform procedure.

The Auction Group Bund Issues was formed including most of the former members of
the Federal Bond Consortium. It is otherwise made up of domestic credit institutions,
international securities trading companies and securities trading banks. Membership of
the Auction Group requires adequate placing power. Placing power is currently deemed
to be adequate if the total allocated and weighted issue volume bought at auction
averages at least 0.05 percent. A list ranking members by the size of their shares in the
issue volume allocated (without quoting percentages) is published for the Auction
Group each year. Institutions failing to reach the required placing power are dropped
from the Auction Group, but can rejoin later on.



Auction Procedure
The same auction procedure is used for issuing Federal Bonds (“Bunds”), Five-Year
Federal Notes (“Bobls"), Federal Treasury Notes (“Schdtze") and Treasury Discount
Paper (“Bubills"). The terms of each invitation to bid are published. The bids of authori-
zed members of the Auction Group Bund Issues have to be submitted by e-mail using
the Automatic Bidding System of the Deutsche Bundesbank before the expiry of the set
bidding deadline. They must be for a nominal amount of at least EUR 1 million or an
integral multiple thereof. In addition to competitive bids, non-competitive bids may also
be submitted. The issuer decides on the allocation in the following way: All competitive
bids above the accepted minimum price are allotted at the actual price bid. Non-com-
petitive bids are filled at the weighted average price of the competitive bids accepted.
If a large number of bids have been received, the issuer may, in accordance with the
terms of the auction invitation, allot only a percentage of non-competitive bids and/or
competitive bids quoting the accepted minimum price (i.e. scale them down). Bidders are
informed of their allotment immediately. They have to make the cash equivalent available
on the respective value date (two business days after the bidding deadline).

Sales through Eurex Bonds and the Stock Exchanges (Secondary Market Operations)
Immediately following the issue, all bonds are listed for official dealing on Eurex Bonds
(and for secondary market operations from the German Finance Agency) and on all
German stock exchanges.

A portion of the issue amount of all federal securities is always set aside for secondary
market operations. The German Finance Agency gradually sells the amounts concerned
in the market mainly through the Eurex Bonds trading system and via the Deutsche
Bundesbank through the stock exchanges as part of its secondary market operations for
federal securities. The issuer is not credited with the amount set aside for secondary
market operations until the securities have actually been sold on Eurex Bonds or the
stock exchanges.

Selling the amount set aside for secondary market operations has become an important
issuing instrument in recent years, which enables the federal government to meet its
borrowing requirements in a flexible manner. In particular, if the amount set aside for
secondary market operations is supposed to be large, the German Finance Agency pays
attention not to lower the relative price of a bond by its activities. In case of doubt, it
does not sell anything.



Topping-Up Issues
Issues are said to be topped-up or reopened, if some months or years after a new issue
a further amount of a particular security is to be issued. In particular, this may be appro-
priate where the liquidity of an issue is to be increased further. The issue may be topped-
up in such a way that a further amount is made available to the German Finance
Agency for secondary market operations. An alternative is to increase the amount by
auction in which case the procedure is virtually the same as for a new issue.

13
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Synopsis of Securities Issued by the Federal Government

Issuing pattern

Auctions, two or three
new issues per year

Topping-up

Auctions, two to four
new issues per year

Topping-up

Auctions, new issues
quarterly (March, June,
September, December)

Topping-up

Target volumes

about EUR 20 billion to
25 billion (10 years) and
about 15 billion (30 years)

about EUR 14 billion

about EUR 12 billion

Interest payment

Annually (Longer coupon
also possible)

Annually

Annually

Maturity

10 years;
sometimes 30 years

5 years

2 years

Type of purchasers

Unrestricted
(On Issue: Auction Group
Bund Issues only)

Unrestricted
(On Issue: Auction Group
Bund Issues only)

Unrestricted
(On Issue: Auction Group
Bund Issues only)

Transferable to third
parties

At any time

At any time (except
when purchased directly
from Federal Securities
Administration)

At any time

Selling agents

Commercial banks

Commercial banks
or Federal Securities
Administration’

Commercial banks

1 The most recently listed series only.



Issuing pattern i Monthly auctions i Tap issues Tap issues

Target volumes i about EUR 6 billion Unrestricted ¢ Unrestricted

Interest payment Discount Discount Type A: Annually, Type B:
(par value less interest (par value less interest accumulation of interest
= purchase price) = purchase price) (interest is paid when the

principal is repaid)

Maturity 6 months 1 year or 2 years Type A: 6 years
Type B: 7 years

Type of purchasers Purchases in secondary market i Unrestricted with the Individuals and domestic
possible in principle (On issue: exception of credit non-profit-making,
Auction Group Bund Issues only): institutions charitable or church

organizations only

Transferability to third i At any time i At any time to i At any time to
parties i authorized transferees i authorized transferees

Selling agents Commercial banks i Commercial banks or Federal Securities Administration

Source: German Finance Agency

-
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Conventions and Market Practices for the Secondary Market for Federal
Securities

The secondary market for German federal securities is one of the largest and most liquid
markets for government bonds in the world. Federal Treasury Notes (“Schatze"), Five-
Year Federal Notes (“Bobls") and Federal Bonds (“Bunds") are traded actively on Eurex

Bonds and over-the-counter (OTC) in Germany and abroad. Positions can therefore be
entered into or liquidated at all times at a fair market price.

Planned Issues in 2003: 220.0 Billion EUR/Planned Redemptions in 2003: 194.1 Billion EUR
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Issues Redemptions Data as of June 2003
@ 30-Year Federal Bonds Federal Treasury Notes

10-Year Federal Bonds: Bonds ERP, @ Treasury Discount Paper

Treuhand agency and Federal Railway e Non-tradable German government securities and
e Five-Year Federal Notes Borrowers' note loans, MTN Treuhand agency etc.

On Eurex Bonds, the German stock exchanges and in the OTC market the vast majority
of federal securities are quoted as a percentage of their nominal value (Treasury Discount
Paper (“Bubills") is quoted in yield on Eurex Bonds and in the OTC market). The mini-
mum price movement for bonds with a residual maturity of less than two years is 0.001
percentage points. Bonds with a residual maturity of more than two years and less than
seven years are quoted in price movements of 0.005 percentage points. Finally, a mini-
mum price movement of 0.01 percentage points still applies for bonds with a residual
maturity greater than seven years.



The decision to reduce the minimum price movements was made in line with standard
practices in the over-the-counter (OTC) market and is replicated in trading on Eurex
Bonds. Normally, the price spread for federal securities is three to five basis points,
although this is generally wider for 30-year bonds. Current prices quoted on Eurex
Bonds and the price spreads in the OTC market can be obtained during trading hours
from different price vendors.

Settlement and Performance of Securities Contracts

As soon as the buy or sell order has been executed, the customer is entitled to a written
settlement note concerning the transaction. In the case of newly issued federal securities,
the settlement note shows the issue price and interest accrued, if any.

Securities contracts are settled firstly by payment of the purchase price, and secondly
by transfer of the ownership of the securities. The settlement date is the third business
day (T+3) after the date of the securities trade concerned in accordance with interna-
tional standards (a settlement period of T+2 applies for Frankfurt Stock Exchange floor
transactions and for the delivery of Eurex euro-denominated fixed income futures con-
tracts). Ownership of federal securities is transferred either by co-ownership bonds in

a collective debt register claim, or a collective certificate is credited to a safe custody
account or, at the buyer's request, transfer occurs by entry of an individual debt register
claim to the Federal Debt Register.

17
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Custody

If securities are held in collective safe custody, the depositor becomes the co-owner of
a collective securities holding. Securities of the same type, e. g. federal securities of the
same issue, may be grouped together in a collective holding. Credit institutions may
entrust another custodian (“third party” custodian) with collective custody of the
securities of their customers in their own names. The legal possibility of third-party
custody encourages collective safe custody at Clearstream Banking AG Frankfurt

(CBF — formerly “Deutsche Borse Clearing” and prior to that “Deutscher Kassenverein”).
In Germany by far the greater part of all securities (shares and debt securities) are
deposited with credit institutions, regional offices of the Deutsche Bundesbank and the
Federal Securities Administration. Securities deposited with credit institutions and regional
offices of the Deutsche Bundesbank are generally kept in third-party custody at CBF.

CBF is the central depository for securities held in collective safe custody and operates
the securities clearing system. Only credit institutions which are subject to statutory
audits of safe custody accounts or similar audits, and securities brokers or securities
firms meeting the relevant requirements may be holders of safe custody accounts.
Virtually all banks engaged in securities trading and safe custody maintain such safe
custody accounts at CBF, which is a specialized bank with a restricted range of activities
and is subject to supervision by the Federal Banking Supervisory Office. It affects the
securities transfers associated with purchases and sales. In addition, like the Federal
Securities Administration, it handles debt-servicing for the federal securities it administers.
This means that CBF ensures that all payments (interest or redemptions) are made

on time, and transfers them to the depositors. The Federal Securities Administration

is directly responsible for administering both the individual debt register claims and
collective debt register claims for CBF.

In total Clearstream Frankfurt and Clearstream Luxembourg settle more than 500,000
transactions in around 150,000 securities on 39 markets every day. They hold stocks,
bonds and funds amounting to nearly EUR 7.5 trillion in their custodianship accounts
and have over 2,500 customers in 80 locations worldwide. This highlights the fact that
while Clearstream plays an integral role for the collective safe custody of the domestic
securities market and is focusing geographically on Europe, the company's customer
base is increasingly found outside Europe's geographical boundaries. Moreover, the
European clearing and settlement market is still highly fragmented, therefore Clearstream
is pushing ahead the integration and consolidation of this market, as can be seen from
the current international links shown in the following overview.



International Links between Collective Safe Custody Providers

Account Holders

Clearstream Banking AG

Frankfurt

Account Holders
Germany

2 Securities transfers without settlement of the proceeds.
3 Securities transfers with settlement of the proceeds in euro.
4 Securities transfers with settlement of the proceeds in euro and local currency.

Account Holders

Source: Clearstream Banking AG Frankfurt
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Securities Lending

CBF has a central securities lending system which permits the transfer of securities, even
in cases where, for example, a security is not available to the seller in time (e. g. because
of late delivery in the case of chain transactions), and also to reduce the replacement
risk associated with long positions. All account holders of CBF may participate. The
lender will earn an additional income through the lending fee. The lender’s risk that a
borrower may be unable to meet his redelivery and/or payment obligations is assumed
by a system of collateralized guarantees.

Interbank securities lending also takes place outside the lending system operated by CBF;
securities may also be temporarily obtained though repurchase agreements. Finally, credit
institutions may also offer their customers securities lending facilities.

Bond Advanced Management for Borrowing and Lending

In July 2003, Clearstream launched a new borrowing and lending program that puts
German federal government bonds at the disposal of market participants without a
lending fee from late in the afternoon until early in the morning the following day.

The program, called BAMBL (Bond Advanced Management for Borrowing and Lending),
is the first building block in a comprehensive series of services that the Deutsche Borse
Group is developing to improve the settlement of cross-border transactions. As an
additional element, Eurex Clearing AG operates, when required, as an automatic borrower
for Eurex Bonds and Eurex Repo trades in the Euroclear Settlement system since the

third quarter of 2003.

With both of these measures, the Deutsche Borse Group is significantly increasing the
settlement ratio for cross-border transactions during the night-time processing cycle
and making an important contribution to the improvement of the interoperability of
settlement systems. Moreover, these steps will further enable strong growth in trading
volumes on the electronic over-the-counter markets of Eurex Bonds and Eurex Repo.

One of the benefits of the BAMBL program is that no lending fee will be charged provided
that the borrowed securities are returned no later than by the end of the first day-time
processing cycle of the next day. This does not pose any problem for cross-border trans-
actions as information about deliveries of securities by international counterparties is
usually available early in the morning. Intraday lending fees are not charged unless the
borrowed securities are not returned after the first daytime processing cycle. If the bor-
rowed securities are not returned by 2:00 p.m. CET, the standard lending rate is payable.

The majority of the section “German Government Bond Market” was reprinted from:
“The Market for German Federal Securities, Deutsche Bundesbank",

(May 2000, pages 35-70) or was taken from the website of the German Finance
Agency: www.deutsche-finanzagentur.de



Computation of Accrued Interest

In fixed income securities, besides spot settlement, the date from which interest on the
security accrues to the buyer is an important factor. In accordance with the German
interest/value date rule, the buyer is normally entitled to accrued interest from the date
of payment of the purchase price (money value date). Accordingly, the seller/issuer is
entitled to interest up to the end of the preceding calendar day (interest value date).
For the computation of interest accrued on a security purchased between two coupon
dates this means that the buyer must pay the seller the interest earned between the
last coupon date and the day before the value date (accrued interest). In compensation
he will be paid interest for the whole interest period on the next coupon date.

The calculation of interest due was changed at the introduction of the European
Monetary Union (EMU) on January 1, 1999. The old German method of assuming that
months and years had 30 and 360 days was replaced by the actual/actual method.
Therefore, both the exact number of accrued interest days are established and the exact
number of days in a given year (i.e. 365 or 366, if it is a leap year).

In line with the rules of the International Securities Market Association (ISMA) the
following procedure applies in the case of securities whose first coupon is extended.
Two notional coupon dates — one before and one after the start of the interest period
— are established on the basis of the regular coupon dates. Consequently, two notional
annual coupons exist prior to the first normal coupon date. This means that the calcu-
lation of the interest for the extended coupon is split. A check has to be made in the
process to ascertain for each period whether the computation should be based on a
365 or 366 day year.

For Treasury Discount Paper (“Bubills”) and floating rate notes (based on EURIBOR)
only, interest is computed using a 360 day year (act/360), in line with money market
conventions.
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Computation of Yield to Maturity

The income produced by fixed income securities is measured in terms of coupon,
running yield and yield to maturity (yield). The coupon, or nominal rate of interest,
gives the investor the interest earned annually as a percentage of the nominal value
which accrues. It is relevant with regard to the size of the liquidity recovery from an
investment of funds and for interest income taxation. The running yield is the coupon as
a percentage of the issue or purchase price. It is above (below) the coupon if the price is
below (above) par. The maturities of the security and redemption gains or losses are
not taken into account.

However, the sole yardstick for measuring the actual return on an investment in a security
and for comparing it with the return on alternative financial assets is the yield to maturity
(effective return, or “yield"), which also includes any gains or losses on maturity. For the
sake of price clarity and transparency, as well as for competitive reasons, the yield to
maturity should always be stated. A number of mathematical formulas are used for the
exact computation of the yield. For private investors, a rough computation of the yield
using the following general formula is often sufficient:

e (Coupon e Price gain/loss >>< 100

Remaining maturity (in years) Purchase price

In many cases the results differ only slightly from the yields computed exactly by means
of investment mathematics. The yield computation may, in addition, take into account
interest accrued and the buying costs as well as the taxation of interest income ("yield
after tax").

Discount paper (e.g. zero-coupon bonds, Federal Treasury Financing Paper or Treasury
Discount Paper (“Bubills")) has no express coupon. Income is computed as the difference
between the redemption value and the purchase price. In this connection, it should be
borne in mind that what is known as the “selling rate” of discount paper should not be
equated with the yield. In the case of discount paper, however, according to german
tax law the investor must be aware that price gains remain liable to tax irrespective of
the holding period and that income tax is payable in a single sum on maturity or sale
(with tax allowances, if any, being deducted).



Eurex Platforms

~reanizational Steuct

Eurex is a public company and is owned in equal parts by Deutsche Bérse AG and the
SWX Swiss Exchange. It was created in 1998 with the merger of DTB (Deutsche Termin-
boérse) and SOFFEX (Swiss Options and Financial Futures Exchange), both pioneers in
providing access to derivatives markets via electronic trading platforms. Aside from
operating the electronic trading platform, Eurex provides an automated and integrated
clearing house Eurex Clearing AG, thereby achieving centralized cross-border risk

management.

Through its structure Eurex offers participants a high-quality, cost-efficient and compre-
hensive range of services covering the entire spectrum from trading to final settlement
via electronic systems. Synergy effects are created for all participating exchanges with
the operation and maintenance of trading platforms which are connected to only one
clearing platform.

The separate trading platforms that are available encompass:

® Eurex Derivatives (Eurex Deutschland and Eurex Zurich) which is the fully electronic
futures and options exchange.

® Eurex Bonds GmbH was founded in October 2000 as a joint initiative of Eurex
Frankfurt AG and leading financial institutions. The organization is a private law joint
venture with the purpose of establishing and operating an electronic platform for
outright and basis trading in debt issues.

® The Eurex Repo trading platform was launched in June 1999 to initiate electronic
repo trading in Switzerland. The euro repo market (Eurex Repo GmbH) was launched
in July 2001 in Germany.

Eurex Corporate Profile

l 1100% 1100% 178.056%

Eurex Deutschland® Eurex Clearing AG Eurex Repo GmbH Eurex Bonds GmbH

5 Company under Public Law
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Eurex Bonds

The Bond Trading Platform

The introduction of the euro means that German issuers are now in direct competition
with issuers in the other countries participating in the European Monetary Union.
However, the German bond market has maintained its position as the third largest
bond market in the world and the largest bond market in Europe. Indeed, German
government bonds have also maintained their benchmark role within the European
government bond market due to their liquidity and top credit rating. This has prompted
the market to investigate ways of trading such liquid issues electronically.

Eurex Bonds was conceived as an electronic communication network (ECN) and provides
participants with an electronic platform for off-exchange, “wholesale” trading in fixed
income bonds. However, by connecting the Eurex Bonds trading platform with the
Eurex and Xetra trading systems, a direct link between the spot and futures markets is
available for the first time to enable electronic basis trading of bonds via a central
quote book. Necessary liquidity in the bond and basis trading markets is provided by
Market Makers.

For market participants, this results in significant advantages that are to be gained
from having spot and futures markets as well as the related clearing and settlement

activities all fully integrated under one roof.

An overview about Eurex Bonds trading fees is available on the Eurex Bonds website
www.eurex-bonds.com

Shareholders

In addition to Eurex Frankfurt AG, the financial institutions listed below are shareholders
of Eurex Bonds GmbH:

ABN Amro Bank N.V.

Banco Bilbao Vizcaya Argentaria S.A.

Barclays Bank Plc

Bayerische Hypo- und Vereinsbank AG

Commerzbank AG

Credit Suisse First Boston Ziirich AG

Deutsche Bank AG

Dresdner Kleinwort Wasserstein Online Ventures Ltd. London
Morgan Stanley Dean Witter Fixed Income Ventures Inc.
BNP Paribas

WestLB AG

Eurex Bonds remains open to additional partners and cooperative ventures.



Products

Bonds

Basis

The Eurex Bonds trading platform offers a variety of products.

The following bonds are tradable on the Eurex Bonds trading platform:
o All fixed income debt instruments of the Federal Republic of Germany (Bund, Bobl,
Schatz and Bubills) and the Treuhandanstalt
- Benchmark bonds: all bonds which are deliverable into the Euro Bund, Euro Bobl
and Euro Schatz Futures
- Liquid bonds: all German government bonds which are not deliverable into the
relevant Eurex Futures
® Fixed income bonds of Kreditanstalt fir Wiederaufbau (KfW), the European
Investment Bank and of the States of the German federal government
e Jumbo Mortgage (Pfandbrief) bonds from German issuers

The basis represents a combination of securities and futures contracts that has its own
price. Buying the basis involves the purchase of a certain amount of securities and the
simultaneous sale of a corresponding number of futures contracts. The exact opposite
holds true when selling the basis.

The following basis trade combinations are permissible on Eurex Bonds:

German debt issues with a remaining term to maturity of = 1.75 years and
< 2.25 years, and the current Euro Schatz Futures contract (FGBS)

German debt issues with a remaining term to maturity of = 4.5 years and
< 5.5 years, and the current Euro Bobl Futures contract (FGBM)

German debt issues with a remaining term to maturity of = 8.5 years and
< 10.5 years, and the current Euro Bund Futures contract (FGBL)

All remaining German debt issues, which are not deliverable components of the baskets
of the respective Euro Bund, Euro Bobl and Euro Schatz Futures, in combination with
a tradable future at Eurex (as defined by Eurex Bonds).

Pre-Arranged Trade Facility

All cash bond and basis instruments can also be entered via the pre-arranged trade
facility outside the quote book into the Eurex Bonds trading system for clearing via
Eurex Clearing AG.
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eb.rexx Index Family

On December 18, 2002 a new index family under the name eb.rexx was launched. The indexes
for fixed income German government bonds are derived from both traded prices and binding bid
and ask prices on the Eurex Bonds trading platform.

eb.rexx indexes are therefore the world's first indexes for fixed income bonds based on actual
traded as well as tradable and publicly available prices. In addition to an overall index for the most
liquid German government bonds, indexes for different maturity segments between 1.5 and

10.5 as well as over 10.5 years are calculated. All indexes are available as price and as total return
indexes and calculated minute by minute by the independent index provider Deutsche Borse.

The Eurex Bonds website gives online price information on the available indexes:

Index Difference : Total Last Date Time High Low

to previous : Differ- :Value

day ence
eb.rexx Gov. Ger. 1.5-2.5 (PR) i-0.16% -0.16 :100.22 :10/06/03 :2:05p.m.:100.23 :100.18
eb.rexx Gov. Ger. 1.5-2.5 (TR) i-0.12% -0.14 :114.77 :10/06/03 :2:05p.m.;: 114.79 :114.73
eb.rexx Gov. Ger. 2.5-5.5 (PR) i-0.23% -0.24 :103.11 10/06/03 :{2:05p.m.;103.22 :103.05
eb.rexx Gov. Ger. 2.5-5.5 (TR) i-0.19% -0.23 i118.34 i10/06/03 i2:05p.m.i118.47 :118.28
eb.rexx Gov. Ger. 5.5-10.5 (PR) i— 0.35% -037 :106.39 :10/06/03 :2:05p.m.:106.49 :106.24
eb.rexx Gov. Ger. 5.5-10.5 (TR) i- 0.30% -037 :120.74 :10/06/03 :2:05p.m.:120.86 :120.57
eb.rexx Gov. Ger. 10.5+ (PR) -0.10% -0.11 :108.82 i10/06/03 :2:05p.m.;109.00 :108.43
eb.rexx Gov. Ger. 10.5+ (TR) -0.05% -0.07 i125.11 10/06/03 i2:05 p.m.i 125.31 124.68
eb.rexx Gov. Ger. (PR) -0.29% -0.30 :104.57 :10/06/03 :2:05p.m.;:104.65 :104.47
eb.rexx Gov. Ger. (TR) -0.25% -030 :119.12 :10/06/03 :2:05p.m.:119.21 119.01

The eb.rexx index family is calculated in accordance with the EFFAS (European Federation of
Financial Analysts Society) standards valid in Europe and meets the demand for transparent and
easily replicable indexes.

Trading Procedure

All market participants have equal privileges when trading bonds and basis on Eurex Bonds and
may enter orders and quotes into the system. Furthermore, to guarantee sufficient liquidity in all
products, a number of market participants have committed to act as Market Makers. Moreover,
the German Finance Agency performs major parts of its secondary market operations via Eurex
Bonds. In addition, the Deutsche Bundesbank is also a Trading Member of Eurex Bonds.

Trading on Eurex Bonds is based on a market model in which quotes and orders are entered into
a central quote book. During continuous trading, orders entered into the system are executed
against the best available bid or ask prices. A time-stamp is used to prioritize orders with the same
price (price time priority principal). An automatically updated quote book that is visible to all
participants ensures trading transparency. Aggregated volumes are shown for the ten best bid

and ask quotes.



While all market participants may enter quotes into the system, Market Makers have
committed to enter a minimum of quotes throughout the trading day. Quotes are only
"good-for-day" and are automatically deleted by the system after the close of trading.
All market participants have the possibility of entering limited or unlimited buy or sell
orders into the system, with the execution parameters of “fill-or-kill" or “immediate-or-
cancel”. As a result, orders can be executed either in full, partially or not at all. Depending
on the execution parameters, the portions of orders that were not or could not be exe-
cuted are automatically deleted.

The minimum order size is EUR 1 million for all bonds and EUR 5 million (round lot) for
the basis. The minimum quote size amounts to EUR 5 million for bonds, sub-sovereigns
and Jumbo Mortgage bonds and to EUR 10 million for the basis.

Prices for government bonds are expressed as a percentage of their nominal value. This
percentage is extended to three decimal places for bonds with a remaining lifetime of
less than seven years, and two decimal places for all those with longer remaining life-
times. Prices in basis trading are expressed with three decimal places.

Trading Hours

The trading day on Eurex Bonds is subdivided into three main phases:

e Pre-Trading Period: This is the prelude to the Trading Period during which users can
make preparations for trading.

e Trading Period: This is the actual Trading Period, in which orders and quotes are
matched and transactions are immediately confirmed online. Continuous trading
with full trading functionality is enabled.

® Post-Trading Period: Following the close of trading, the Post-Trading Period takes
place, during which the system remains available for the entry of instructions or
information requests.

Pre-arranged trading for bonds and basis products is possible during the entire Eurex
Bonds trading day.

Overview Eurex Bonds Trading Hours

7:00 a.m. 8:20 a.m. 7:00 p.m.

Pre-arranged Trading Bonds

Pre-arranged Trading Basis

Continuous Trading Bonds and Basis

7:25a.m. |8:30a.m. 5:30 p.m.

mmm Pre-Trading Period e wew s Trading Period Post-Trading Period ~ (All times are CET)



Clearing and Settlement =

Since October 2000, the responsibility for both the clearing of derivatives and clearing
of all spot transactions executed on the Eurex Bonds trading system has been assumed
by Eurex Clearing AG. Eurex Clearing AG acts as central counterparty between buyers
and sellers, thus guaranteeing trading anonymity. Besides enabling centralized cross-
border risk management, market participants benefit from a reduction in margin requi-
rements as a direct correlation is made between risk positions and portfolio diversification.
In addition, the participants take advantage of using one collateral pool for all products
offered by Eurex.

Each market participant has the opportunity to choose either Clearstream or Euroclear
for the settlement of its cash market trades. As soon as a buy or sell order is executed
in the system, related settlement instructions are forwarded automatically. For Eurex
Bonds transactions, settlement takes place in accordance with the customary interna-
tional timeframe of T+3 days.

All executed basis trades are automatically broken down by the system into two com-
ponents. The resulting cash market position (the “cash leg") is forwarded directly to
the appropriate settlement organization. The number of futures contracts (the “futures
leg") is calculated simultaneously and booked into the corresponding participant's
position account with Eurex Clearing AG. These positions can be netted against existing
positions from other futures trades. Margining and regulation are in accordance with
Eurex Clearing AG's clearing conditions.

Participation

Participation is available to those banks and financial services companies that are subject
to Article 1 of the European Financial Directive 93/22/EEC. If the participant wishes to
trade bonds and basis products, the preconditions for participation are Eurex membership
and connection to the Xetra technical platform. If the participant decides to trade only
bonds, a Xetra connection and participation in the clearing process of Eurex Clearing AG
is needed. This can be accomplished either by signing a clearing agreement with a
Clearing Member of Eurex Clearing AG or by becoming a Clearing Member of Eurex
Clearing AG.

At present, no examination is required for trading, but traders are encouraged to
attend training courses in order to familiarize themselves with the trading front end.



Technology

Trading on Eurex Bonds takes place via the established Eurex and Xetra trading systems to which,

as of July 2003, over 850 participants in 18 different countries have direct access. Eurex Bonds

participants benefit from this global network as well as from its interfaces to Eurex Clearing AG and

Europe’s largest settlement organizations.

The servers on the participants’ side — so-called “Member Integration System Servers”,

or simply

“MISSes"— are linked via communications servers (“Access Points") throughout Europe with

central processing units in Frankfurt. Supported hardware/software platforms are Sun Solaris or

Microsoft Windows (Intel). To increase protection against system failure, redundancy has been

designed into all levels of the network.

The following diagram is a representation of the network showing the components at all levels of

the architecture.

Eurex Bonds Network Technology

Eurex Clearing AG

Exchange

Eurex Bonds

Eurex Host (Xetra Host)

Exchange

Operated by the
Deutsche Borse Group

Access Point1

Member Site
Administered by

<
<€

Communication Server Communication Server Communication Server Communication Server

Access Point 2

Member



Eurex Repo

The Sienifi f the Repo Trad

Repo trading plays a key role in ensuring the efficiency of the financial markets. For
commercial banks, trading in repo is the simplest and most efficient means of ensuring
constant liquidity. In connection with centralized funding concepts such as money market
transactions, currency swaps and securities lending, repo transactions are used to maxi-
mize return and minimize risk and are generally treated more leniently in terms of capital
requirements than other money market instruments due to their collateralized structure.

Repos (repurchase agreements) are basically collateralized lending transactions. One
party agrees to sell collateral (i.e. bonds) to the other against a transfer of funds. At
maturity (which can be from overnight to one year) the transaction is reversed while
the fund taker pays interest (repo rate) to the fund lender.

Activities such as trading the basis also involve exposure to the repo market. While most
of the influences that financing plays in the calculation of a futures contract's basis can
be viewed in a generic way, the basis trader must always be concerned with the specific
mechanics of achieving this financing. Opportunities that may appear profitable when
financing is applied in a generic fashion may be quite difficult to capture when the markets
reflect different conditions. Therefore, the trader needs to develop a sensitivity to the
supply and demand of the individual issues being traded as this plays a very important
role in the actual repo rate either paid or earned in the basis trade. Both the long and
short basis trader will need to use the repo market, either to obtain the funds required
to pay for the purchase of the bonds in a long basis trade or to obtain the securities that
must be delivered in a short basis trade.

Furthermore, repos have also become a very important instrument used by central banks
for providing the market with liquidity and when implementing their monetary policies.
The Swiss National Bank (SNB), for example, pursues its monetary policy exclusively by
trading repos on the Swiss Franc Market of Eurex Repo. In order to supply liquidity at
short notice, it buys securities from commercial banks and supplies them with Swiss francs
in return. Public debt management institutions can also use repo transactions to cut
refunding costs and optimize risks. As an active participant in the Eurex Repo euro market
the German Finance Agency uses a part of the amount it has set aside for secondary
market operations for repo transactions via the system.

Trading in the repo market has expanded strongly in recent years, given its importance
in “oiling the wheels" of the cash and futures markets activities. The figures from the
December 2002 survey published by the International Securities Market Association (ISMA)
estimates that the total value of the outstanding repo business of 82 financial institutions in
Europe is equivalent to EUR 3,377 billion. In a pursuit of price transparency, standardization
and simplified settlement, the share of electronically traded repos is steadily increasing.



Fast and Direct T, H

Eurex Repo is based on an electronic multiple-market trading platform on which
various markets (Swiss Franc, euro, etc.) can be simultaneously displayed. In its euro
segment, standardized baskets for the General Collateral (GC) market, the German GC
Basket, the German Jumbo Basket and the German KfW/Laender Basket (bonds issued
by the Kreditanstalt fiir Wiederaufbau and the German federal states) are offered. In a
GC repo, credit is obtained for a certain duration in return for the lending of certain
quality securities from a defined basket. The German GC Basket comprises all German
government bonds and bonds issued by the Treuhandanstalt. The German Jumbo
Basket comprises Jumbo Mortgage (Pfandbrief) bonds issued by German companies.
The KfW/Laender Basket comprises KfW bonds and bonds of the German federal states.
The minimum issue volume is EUR 500 million. In addition, bonds must have a credit
rating of AA or better according to Standard & Poors or Moody's.

“Special” repo relates to transactions based on a specific security that may be highly
sought after in the market, perhaps because it is the cheapest-to-deliver bond to deliver
into a maturing futures contract, which makes them a more valuable asset to own.

The markets can be displayed individually in separate windows on the Eurex Repo trading
front end. The “Term Overview" window assists traders in gaining an overview of the
term structure and is primarily used by GC traders. The “Collateral Group Overview"
window assists traders in gaining an overview of the collateral structure and is primarily
used by special traders. The system also offers a range of filtering and sorting functions
that allow users to adapt the user interface to their particular needs. Screen-based
trading increases trading volume, price transparency and frequency of trading. Ultimately,
this results in narrower spreads.

By listing bid/ask prices for terms between overnight and twelve months, international
banks can manage their interest rate risk with short-term repo. Each market has an
open quote book which displays the best offers while the total market depth is shown
under “details". In addition to firm quotes, the Repo trading system allows banks to
make non-binding “indications of interest (ioi)". Market participants can react to an

ioi with a specific “addressed offer”, in which case only the participant who gave the
indication of interest receives the offer(s), which may be accepted or rejected. This func-
tionality allows the system to operate in a similar manner to the OTC market in repo.

A quote may be entered into the system with a “fill-or-kill" restriction that may be a
pre-defined setting or applied on an individual basis. If this restriction is not selected,
quotes can also be accepted with partial amounts. The partial amount must not fall
below the stipulated minimum amount of EUR 1 million. Any partially accepted quotes
are reduced by the partial amount and remain in the system along with the outstanding
amount.
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Quotes are valid for the day they are entered and are automatically deleted upon close
of trading. Of course, changes to quotes can be made throughout the trading day. One
may delete them or put them on hold and then re-enter them. Throughout trading
hours, traders have an online overview of all their activities. All concluded transactions
are immediately confirmed online. In addition to these overviews, it is possible to call
up market reports that go back five days. The trading system also makes it possible to
call up anonymous information on all concluded transactions, regardless of the terms
and the market participants.

An overview about Eurex Repo trading fees is available on the Eurex Repo website
Www.eurexrepo.com

Trading Hours

Trading hours are from 7:30 a.m. to 6:00 p.m. CET. Depending on whether the parties
to an overnight transaction have security safekeeping accounts at the same central
depositary or at different ones, the overnight transaction is considered internal or external.
The close of trading for transactions cleared between Clearstream Banking AG and
Euroclear (external) is at 10:30 a.m. and the close of trading for transactions cleared
within Clearstream Banking AG or Euroclear (internal) is at 3:30 p.m.

Clearing and Settlement
Eurex Repo is the trading component of a fully integrated trading, clearing and settle-
ment solution. For the euro market, Eurex Clearing AG constitutes a central counterparty
between buyers and sellers. This guarantees that all transactions are properly processed
and that the parties involved remain anonymous. Eurex Clearing AG has a centralized
and internationally active risk management department, which incorporates Repo,
Eurex Bonds and Eurex futures and options. Therefore, margin (collateral usage) is kept
low due to the joint assessment of spot and derivative products. In addition, thanks to
direct links to Clearstream Banking AG and Euroclear, trades are automatically forwarded
to the appropriate settlement organization.



In Europe there are two important main legal agreements for participants in the bilateral
market to adhere to before they can access the market. One of these is the General
Repo Market Agreement (GRMA), which in its simple form is a 35-page document,
sponsored by the International Securities Market Association (ISMA) and the Bond
Market Association (TBMA) in New York. The other is the European Master Agreement
(EMA), which is sponsored by the European Banking Association and others, i.e. Euro-
pean Savings Banks Group. However, Eurex Clearing AG removes the issue of bilateral
trading and its credit risk issues; it also means that users do not have to spend precious
time and money on which master agreement to sign up to as they will simply sign the
rules laid down by Eurex Repo governing its market.

Participation

In principle, participation in Eurex Repo is open to all interested credit institutions and
financial services providers pursuant to Article 1 of the European Financial Directive
93/22/EEC on investment services in the securities field. Central banks and international
organizations not enjoying the status of a credit institution or a financial services provider
may be admitted if they fulfill all technological and other requirements (e. g. participation
in the clearing procedure).

Since euro repo transactions are regulated and collateralized by Eurex Clearing AG,
direct participation as a General Clearing Member (GCM) or a Direct Clearing Member
(DCM) or, alternatively, indirect participation as a Non-Clearing Member (NCM) of
Eurex Clearing AG is required. All NCMs must conclude a clearing agreement with a
GCM or a fully affiliated DCM.

At present, no examination is required for trading on the euro market, but traders
are encouraged to attend training courses in order to familiarize themselves with the
front end.
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Deutsche Borse Group

Administered by
Member

Technology

The user-friendly Eurex Repo technology is based on a Windows NT/2000 infrastructure.
Since, in most cases, such an infrastructure is already available, installing and operating
Eurex Repo is highly cost-efficient. Eurex Repo is downloaded and operated at individual
workstations via a direct Internet connection or indirectly through market participants’
local area networks. Installation and use of the front end is simple and based on standard
applications. This reduces the resources required for introduction and training to a mini-
mum. However, Eurex does offer support during the installation procedure and training
for new users.

The following diagram is a representation of the network showing the components at
all levels of the architecture.

Eurex Repo Network Technology
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Eurex Fixed Income Derivatives

characteristics of Exchanee-traded Financial Derivati

Contracts for which the prices are derived from underlying cash market securities or
commodities (which are referred to as “underlying instruments”) such as equities,
bonds or oil, are known as “derivative instruments” or simply “derivatives”. Exchange-
traded derivatives are characterized by a high degree of standardization, e. g. contract
value, tick size, tick value and settlement dates.

In terms of euro-denominated fixed income derivatives, Eurex currently offers the Euro
Bund, Euro Bobl and Euro Schatz Futures and the corresponding options on futures as
well as the Euro Buxl Future. Trading fixed income futures is an agreement to take or
make delivery of an underlying bond that has a remaining maturity in accordance with
a predefined range. The contract's deliverable list will contain bonds with a range of
different coupon levels, prices and maturity dates. To help standardize the delivery pro-
cess, the concept of a notional bond is used. The specifications of fixed income futures
are largely distinguished by the baskets of deliverable bonds that cover different matu-
rity ranges.

Eurex euro-denominated fixed income futures bear a notional coupon rate of six percent
and are based on debt instruments issued by the Federal Republic of Germany. All have
contract values of EUR 100,000 with a minimum price change of 0.01 percent, equivalent
to a value of EUR 10.

Eurex Euro Fixed Income Futures®

Underlying instrument:
German government debt
securities

Euro Schatz Future
Euro Bobl Future
Euro Bund Future
Euro Buxl Future

Nominal contract : Remaining lifetime : Product code
value of the deliverable
bonds
EUR 100,000 1%sto 2"/ years FGBS
EUR 100,000 4'/>to 52 years FGBM
EUR 100,000 8'/2to 10'/2 years FGBL
EUR 100,000 20 to 30"/ years FGBX

Eurex's fixed income futures are the world's most heavily traded bond futures. These

derivatives are the benchmark for the European yield curve and often serve as a standard

reference when comparing and evaluating interest rates in Europe to manage interest

rate risk. Due to preferences in the underlying market, Europe concentrates on the

10-year Euro Bund Future as the long-term contract and not on the 30-year Euro Bux|

Future. During 2003, the flagship contract of long-term European interest rates, the Euro

Bund Future, has reached a daily average volume of more than one million contracts.

6 A detailed overview of the contract specifications for all Eurex fixed income derivatives is available in the appendix.
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The table below highlights the liquidity of these futures contracts in terms of average
trade size, bid/offer spread and market depth.

Liquidity in Eurex Euro Fixed Income Futures?

Euro Bund Euro Bobl Euro Schatz
Average Number of Contracts 23 28 59
per Trade
Average Bid/Offer Spread 1 Tick 1 Tick 1 Tick
(Tick = 0.01 %)
Average Bid/Offer Size 300 400 1,500
(Number of executable contracts
for best bid/offer prices)
Average Order Book Depth 5,000 6,000 20,000
(Accumulated number of executable
contracts for the 10 best prices)

The associated option contracts give the buyer of an option the right to buy (call option)
or sell (put option) the futures contract at a set exercise price. The following table
features the available options on Eurex fixed income futures:

Eurex Euro Fixed Income Options

Products i Product code
Option on the Euro Schatz Future i OGBS
Option on the Euro Bobl Future OGBM
Option on the Euro Bund Future OGBL

The importance of strategy trading in Eurex fixed income options combined with

the general dispersion of liquidity in options trading are two of the most decisive factors
that have shaped the market structure in these products. Today, over 50 percent of
the total volume in Eurex fixed income options is executed via option strategies across
a full range of exercise prices with average trade sizes well beyond 250 contracts in
Options on the Euro Bund, Euro Bobl and Euro Schatz Future.

This development combined with the long history of floor-based options trading have
favored the evolution of a professionals’ market in Eurex fixed income options where
prices are primarily, but by no means exclusively, negotiated bilaterally over the phone
by market participants and then entered into the Eurex system via OTC trading facilities.

Therefore, the market for Eurex fixed income options is primarily driven by professional
Market Makers and brokers although a wide array of end users also trade these
products. Amongst others, end users include hedgers such as insurers and funds who,
for example, are looking to lock in interest rates until the next futures roll as well as
speculators from hedge funds and investment banks' proprietary trading desks.

7 Data as of July 2003



Trading Procedure

The Eurex market model is order driven and all quotes (defined as two-sided orders)

entered by Market Makers are matched using the same principle as the orders entered

by non-Market Makers. Fixed income derivatives traded on Eurex are matched using

the “Price-Time-Priority"” principle. Orders in these products are sorted by price and

entry time with market orders having the highest priority. Market depth information is

disseminated by numerous international price information vendors.

OTC Basis Trades - Fixed Income Derivatives

The OTC Basis Trade Facility allows off-exchange negotiated trades, consisting of the

purchase of a quantity of fixed income futures contracts against cash bonds, which are

entered into a separate window within the system. The futures leg of such trades is

posted to the member's position account at Eurex Clearing AG and is entered into the

respective futures contract's open interest. The basis trade facility at Eurex is available

for the following combinations of Eurex fixed income futures and debt instruments:

Future Leg/ Cash Leg for Eurex Basis Trade Facility

Euro Fixed Income Futures
Euro Schatz Future (FGBS)
Euro Bobl Future (FGBM)
Euro Bund Future (FGBL)
Euro BuxI® Future (FGBX)

Swiss Fixed Income Futures
CONF Future (CONF)

Debt instruments issued by the Federal Republic of Germany
as well as euro-denominated government debt securities issued
by other member states of the European Monetary Union with
a minimum issue size of EUR 2 billion.

Debt instruments issued by the Swiss Confederation.

Debt instruments can be combined with the corresponding futures contract according

to the following rule:

Remaining Lifetime of Cash Bond Used for Basis Trade / Futures Products Available

Time to Maturity in Years
>10.5

=85

>55

=45

>2.25

=1.0

= 8.0

Max. Maturity in Years
=<30.5

=105

<85

=55

<45

=225

i <130

Future

FGBX and FGBL
FGBL

FGBL and FGBM
FGBM

FGBM and FGBS
FGBS

i CONF

OTC Block Trades - Fixed Income Derivatives

Data as of September 2003

To facilitate trades in greater size, Eurex also offers an OTC Block Trade Facility for both

futures and options. Again, such trades are posted to the member's position account

at Eurex Clearing AG and are entered into the respective option contract’s open interest.

The minimum number of contracts that qualify for a block trade is redefined by the

exchange from time to time.
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Minimum Number of Contracts for Eurex Euro Fixed Income Derivatives?8

Product Minimum Number of Contracts
Euro Schatz Future (FGBS) 4,000
Option on the Euro Schatz Future (OGBS) 50
Euro Bobl Future (FGBM) 3,000
Option on the Euro Bobl Future (OGBM) 50
Euro Bund Future (FGBL) 2,000
Option on the Euro Bund Future (OGBL) 50
Euro Bux| Future (FGBX) : 100

The Eurex system also allows participants to enter combination orders for futures and
options, involving the simultaneous buying and/or selling of calendar months within a
specific futures contract or different option series with the same underlying. Further-
more, the availability of OTC Volatility Trade and Delta Neutral Trade facilities allow
the simultaneous trading of related option and future contracts to create delta neutral
positions, either negotiated outside of the system (OTC Vola Trade) or via a central
combination order book (Delta-Neutral-Trading Facility) respectively.

Trading Hours

The Eurex trading day is subdivided into three main phases:

® Pre-Trading Period: This is the prelude to the Trading Period. Users can make inquiries
on data or can enter, delete or adjust orders and quotes in preparation for the
Trading Period.

e Trading Period: This is the actual Trading Period, in which orders and quotes are
matched, and transactions are immediately confirmed online. Continuous trading
with full trading functionality is enabled. The entry of OTC transactions is possible
during the Trading Period.

® Post-Trading Period: The Post-Trading Period follows the close of the Trading Period.
The system remains available for the entry cancellation and adaption of orders, quotes
or instructions e.g. confirmation of OTC block trades and all information requests.

Overview Eurex Trading Hours for Euro Fixed Income Derivatives$®

8:00 a.m. 7:00 p.m.

7:30 a.m. 8:00 p.m.

Pre-Trading Period mmm Trading Period Post-Trading Period (All times are CET)

On the Eurex US exchange, additional trading hours are available for fixed income
derivatives. Please visit www.EurexUS.com for more details.

8 Data as of September 2003



Clearing

Eurex Clearing AG was founded in 1998 as a wholly owned subsidiary of Eurex
Frankfurt AG. It was created as the result of the merger of two derivatives exchanges,
DTB (Deutsche Terminbérse) and SOFFEX (Swiss Options and Financial Futures
Exchange). The two derivative exchanges already had integrated trading and clearing
systems prior to 1998. After the Eurex Exchanges (Eurex Deutschland and Eurex Ziirich)
were established, Eurex Clearing AG expanded its services from derivatives clearing
alone to include other products such as bonds and repo trades.

Any company domiciled in the European Union and Switzerland may apply for a clearing
membership at Eurex Clearing AG. The applicants must be authorized by their respective
regulatory authorities and entitled to operate in the custody and loan business as well
as accept receipt of margins in the form of cash or securities. In addition, clearing
members must show evidence of a certain level of liable capital and must pay a contri-
bution to Eurex Clearing AG's clearing fund.

Liable Capital Requirements in Millions of EUR

Clearing License

Derivatives Clearing License®
Bonds Clearing License®
Repo Clearing License°
Equity Clearing License

General Clearing Member
(GCM)

125
50
175
25

Direct Clearing Member
(DCM)

125
5

17.5
2.5

The level of contributions for Eurex Clearing AG's clearing fund depends on the Clearing
Member's “Total Margin Requirement” (independent from the products to be cleared).
With the exception of the Equity Clearing License, contributions already paid into the
fund for other clearing licenses are taken into account.

Market participants with no clearing status (so-called Non-Clearing Members — NCMs)
must enter into a clearing agreement either with a GCM or a company-affiliated DCM.
Accordingly, clearing members (GCMs and DCMs) may clear their own transactions,
those of their clients, as well as those of NCMs. NCMs may enter, exercise and close
their own orders as well as those of their clients online. The system also provides
information about the payment and delivery obligations arising from their trades.

9 When calculating capital, the capital already deposited for the Repo Clearing License is taken into account.
10 When calculating capital, the capital already deposited for the Derivatives Clearing License and the Bonds Clearing License
is taken into account.
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All products with the same risk potential are categorized in collective margin classes.

In turn, several margin classes with a similar risk structure may be grouped together

in margin groups. In both the margin classes and margin groups, risks that offset each
other are eliminated from the calculation (cross-margining), so that members are
required to furnish significantly less collateral than if the products were valued separately.
In this manner, margins can be collectively calculated for all product segments (e. g. bonds
or futures and options products) for which Eurex Clearing AG is the central counterparty.

NCMs may enter into agreements with different clearing members on a per trading
platform basis (e. g. Eurex Exchanges, Eurex Bonds GmbH, Eurex Repo GmbH). In this
case, the NCM may not take advantage of cross-margining. As a rule, however, busi-
ness transacted on a specific trading platform, such as the Eurex Exchanges, may only
be settled through a single clearing member. The transfer of business to other partici-
pants by means of the “give-up/take-up"” functionality is not affected by this.

Since there is no contractual relationship between the NCMs and Eurex Clearing AG,
transactions are essentially concluded between Eurex Clearing AG and a given clearing
member, and in turn between that clearing member and the respective NCM. Margin
deposits or fee payments, for example, are always made to the clearing house via the
contractually stipulated clearing member.

Contractual Relationship upon Conclusion of a Transaction

General Clearing Direct Clearmg Company-Affiliated
Member Member Non-Clearing Member

--é

Non-Clearing Member




Participation

Eurex offers both direct participation as a member firm of the exchange, and indirect
participation as a customer of a member. Direct participation is possible by becoming a
General Clearing Member (GCM), Direct Clearing Member (DCM), or a Non-Clearing
Member (NCM) at Eurex. The difference between these memberships is their role in

the clearing process.

Finland
-
Ireland Swedgn
. @Denmark
United Kingdom — \stherlands-
. R ,,Belgium eurex -
o o Germany o austria
A Portugal :,Fr'an’g:e i %witzerland
® Italy
/ «i=Spain
- g o ¢ X
USA ™ Gibraltar Greece
‘Australia
e Host = Access Point ® Additional Member Sites

Eurex members' workstations are linked via dedicated lines and/or Internet technology
to access points located in cities in Europe and the US. These access points are directly
connected to the host computer in Frankfurt. Indirect participation is possible by becoming
a customer of one of over 400 Eurex members based in 18 countries worldwide. Access
can take the form of traditional brokerage services as well as automated order routing.
The most recent version of the price list for Eurex derivatives is available on the Eurex

website www.eurexchange.com
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Technology

The exchange applications are distributed systems where specific member-related functionalities
are decentralized on member front end installations and core exchange functionalities (e.g. order
matching) are centralized on the exchange back end. Eurex provides standard front end exchange
applications which interface through VALUES API. VALUES API as a public interface is available to
third-party software providers and members as well. Supported hardware/software platforms are
Sun Solaris or Microsoft Windows (Intel).

The exchange back end network consists of the exchange host and the Access Point communication
servers. The Access Points are each connected to the exchange hosts via redundant leased lines.

Members are connected to the Access Points via dedicated leased lines and/or by the Internet.

The following diagram is a representation of the network showing the components at all levels
of the architecture.

Eurex Derivatives Exchanges Network Technology

Operated by the
Deutsche Bérse Group

A
Eurex Clearing AG
Exchange
Exchange

Communication Server Communication Server

Access Point

Member Site

Administered by

B B
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Interrelationships

Eurex Value Chain

While common trading systems and technology are certainly a major benefit in terms of
trading German government bonds, repo and futures and options within the Eurex
environment, even more important is the benefit of common clearing with the associated
cross-margining benefits that this allows.

Elements of the Eurex Value Chain

Participants Trading

Netting

Clearstream

Euroclear
Luxembourg

Settlement Instructions

Sub-Account Securities A nt] Sub-Ac -

Clearstream Frankfurt
Settlement
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Eurex Clearing AG ensures the fulfillment and clearing of all products traded on Eurex, Eurex
Bonds GmbH and Eurex Repo GmbH and is also open to other international products and trading
platforms. Moreover, standardized interfaces to various central securities depositories (CSDs)
guarantee efficient and low-cost settlement processes.

The clearing of selected equity transactions executed on the floor or via Xetra, the electronic
trading system of Frankfurt Stock Exchange, is possible since March 27, 2003. Additional spot
market products will follow. In the future, it will also be possible to process the transactions of
other exchanges and trading systems. Benefits to the client are obvious: less capital tied-up,
increased security and efficiency and, above all, cost reductions.

When transactions are executed, Eurex Clearing AG, as the clearing house, automatically becomes
the counterparty, i.e. the buyer for each seller and the seller for each buyer. In turn, Eurex
Clearing AG is directly connected with various international CSDs. This implies that the clearing
house not only assumes the counterparty risk for all market participants, but also simplifies settle-
ment processes for the clearing members, whilst at the same time guaranteeing anonymity from
trading to settlement.

Principle of the Central Counterparty

Market Participants Member A Member B
Trading Platform Buy Trade Sell
Sell Buy

Counterparty Eurex Clearing AG

Settlement Instructions

International Central SIS
Securities Depositories Clearstream Euroclear SegalnterSettle AG



Additional Security for all Participant

Since Eurex Clearing AG guarantees the fulfillment of all traded contracts, a multi-level
security system has been established. The mainstay of the security system is the total
risk exposure for each clearing member (margin), covered by the deposit of collateral
in the form of cash or securities. Coverage applies not only to those losses calculated
based on current prices, but also to future potential price risk, so that no collateral
shortfall should arise prior to the next calculation of margin requirements. This daily
provision of collateral is supplemented both by contributions to the clearing fund,
which are mandatory for each clearing member, and by reserves maintained by Eurex
Clearing AG. This provides the clearing house with an adequate buffer to effectively
counter any potential default on the part of a member. Should a participant delay
payment or delivery, Eurex Clearing AG has defined a clear procedure to guarantee
that risk is minimized and spread.

Eurex Clearing AG supports settlement in various currencies. Currently, products deno-
minated in euro and Swiss Francs are traded and settled. If additional products in addi-
tional currencies are introduced, Eurex Clearing AG can include them in the clearing

system. Collateral may already be deposited in the form of securities denominated in
various currencies such as euro, Swiss Francs, US Dollars, British Pounds, etc.

ot Marein Calculati

Eurex Clearing AG's Risk Based Margining!? encompasses the entire process of measuring,
calculating and administering the margin required for open positions in order to cover
any contractual risks that may arise. This provision of collateral guarantees that all open
positions belonging to a clearing member can be closed within a short period of time in
the case of default.

The margins required for deposit are reviewed for each member on a daily basis, since
new positions may have been created during the trading day and existing positions
closed through offsetting transactions. Daily adjustments are facilitated by standardized
contracts which permit continuous price monitoring. The profits or losses arising from
the day’s price fluctuations are either settled with cash (Variation Margin) for futures
and future-style options or in the form of margin deposited with Eurex Clearing AG
(Premium Margin) for traditional options.

11 A detailed description of margining including illustrative examples may be found in Eurex Clearing AG's brochure
“Risk Based Margining".
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In the following example, a maximum potential loss of EUR 4.2 million is calculated for
the bond (BUNDANL V.99/10) in a falling market. For the Short Euro Bobl Future position
(FGBM) on the other hand, a maximum loss of EUR 6.1 million may be anticipated in a
rising market. As the profit and loss potentials show inverse trends when considering both
markets together, this latter amount represents the maximum total loss to be assumed
and, therefore, is the value calculated for the Additional Margin. Cross-margining there-
fore reduces the margin requirement by EUR 4.2 million.

Market-wide Risk Based Margining

Sample Calculation Additional Margin Eurex Bonds: Long BUNDANL V.99/10

Margin Class Downside Upside Adj. Adj. Add. Margin
i Downside  : Upside

BUNDANL V.99/10 i 4,200,000 i —4,200,000 i 4,200,000 0 i 4,200,000

Total - - - - { 4,200,000

“The loss potential is indicated...”

Sample Calculation Additional Margin Eurex Exchanges: Short FGBM

Margin Class Downside Upside Adj. Adj. Add. Margin
i Downside | Upside

FGBM { 3,500,000 6,100,000  i0 { 6,100,000  } 6,100,000

Total H H H H i 6,100,000

“if each market were considered...”

Sample Calculation Cross-Margin Eurex Bonds/Eurex Exchanges

Margin Class Downside Upside Adj. Adj. Add. Margin
i Downside i Upside
BUNDANLV.99/10 i 4200000 ;i -4200,000 4200000 o 0
FGBM { 3500000 | 6100000 i 0 6100000 67100000
Total 6,100,000

The cross margining relationship shown between futures positions and the value of the
corresponding deliverable bonds is most evident when reviewing the fair value pricing
of a futures contract. An investor who wishes to acquire bonds at a future date can
either buy a futures contract today on margin, or buy the cash bond and hold the
position over time. Buying the cash bond involves an actual financial cost that is offset
by the receipt of coupon income. The futures position on the other hand, over time,
has neither the financing costs nor the income of an actual long spot bond position
(cash market). Therefore, to maintain market equilibrium, the futures price must be
determined in such a way that both the cash and futures purchase yield identical results.
Theoretically, it should thus be impossible to realize risk-free profits using counter trans-
actions on the cash and forward markets (arbitrage).



The Futures Price

The futures price is derived in line with the following general relationship (the formula
shown here has been simplified for the sake of transparency; specifically, it does not take
into account interest on the coupon income, borrowing cost/lending income or any
diverging value date conventions in the professional cash market):

Futures price = Cash price + Financing costs — Proceeds from the cash position

The difference between the financing costs and the proceeds from the cash position
(coupon income) is referred to as the “cost of carry”. The futures price can also be
expressed as follows:

Futures price = Price of the deliverable bond — Cost of carry

The basis is the difference between the bond price in the cash market (expressed by the
prices of deliverable bonds) and the futures price, and is thus equivalent to the following:

Basis = Price of the deliverable bond — Futures price

The futures price is either higher or lower than the price of the underlying instrument,
depending on whether the cost of carry is negative or positive. The basis diminishes with
approaching maturity. This effect is called “basis convergence” and can be explained by
the fact that as the remaining lifetime decreases, so do the financing costs and the pro-
ceeds from the bonds. The basis equals zero at maturity. The futures price is then equiva-
lent to the price of the underlying instrument - this effect is called “basis convergence".

Basis Convergence (Schematic)

N/

J

A “
MR AV

A\

\
A

A Price e Future Maturity date
» Time e Bond

The following relationships apply:
Financing costs > Proceeds from the cash position: Negative cost of carry
Financing costs < Proceeds from the cash position: Positive cost of carry
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- ion Eactor (Price Factor) and Ct t-to-Deliver (CTD) Bond

The bonds eligible for delivery are non-heterogeneous — although they have the same
issuer, they vary by coupon level, maturity and therefore price.

At delivery the conversion factor is used to help calculate a final delivery price. Essentially
the conversion factor generates a price at which a bond would trade if its yield were six
percent on delivery day. One of the assumptions made in the conversion factor formula
is that the yield curve is flat at the time of delivery, and what is more, it is at the same
level as that of the futures contract's notional coupon. Based on this assumption the bonds
in the basket for delivery should be virtually all equally deliverable. Of course, this does
not truly reflect reality; the consequences will be discussed below.

The delivery price of the bond is calculated as follows:

Delivery price = Final settlement price of the future X Conversion factor of the bond
+ Accrued interest of the bond

In reality the actual yield curve is seldom the same as the notional coupon level; also, it
is not flat as implied by the conversion factor formula. As a result, the implied discounting
at the notional coupon level generally does not reflect the true yield curve structure.

The conversion factor thus inadvertently creates a bias that promotes certain bonds for
delivery above all others. The futures price will track the price of the deliverable bond
that presents the short futures position with the greatest advantage upon maturity. This
bond is called the cheapest-to-deliver (or “CTD"). In case the delivery price of a bond
is higher than its market valuation, holders of a short position can make a profit on the
delivery, by buying the bond at the market price and selling it at the higher delivery
price. They will usually choose the bond with the highest price advantage — this is
otherwise referred to as the bond with the highest “Implied Repo Rate” (IRR).



The IRR describes the income that can be earned by purchasing a bond and carrying it

along with a matched short futures position. While this could represent a money market

investment in government securities (basically a repo transaction) it is rarely used for

that purpose. Typically, even the highest IRR observed within the deliverable basket will

not offer returns as high as those available through more traditional money market

instruments. The net basis (which assumes that the trader can fully leverage the purchase

of the CTD bond by borrowing the money required to purchase it in the repo markets)

measures the gap between the IRR and the general collateral repo rate. It should also

be noted that, generally, the bond with the highest IRR will also have the smallest net

basis.

This amply demonstrates the interrelationship between cash bonds, futures and repo

and is further highlighted in the following matrix. The ability to clear all of these

elements, that form the cornerstones of the European bond market, through one

entity can only be positive.

Cheapest-to-Deliver: Euro Bund Future June 2003

Current futures price EUR 114.53

Trade date 03/31/03

Delivery day 06/10/03

Settlement date 04/03/03

Number of days until delivery 68

Calculation method Act/360

Security : Coupon i Maturity : Price Yield : Conversion : Gross : Net :lmplied :Actual

(%) Date (%) Factor Basis i Basis :Repo(%):iRepo (%)

‘Bund (5 01/04/12{10742 (3977 (0934130 (0434 (0025] 242 1255

Bund 5 07/04/12:107.36 :4.029 {0.931516 :0.673 :i0.277; 1.23 :i2.55

Bund 4/ 01/04/13:103.51 :4.055 :0.892821 :1.255 i{0.920:-2.11 2.55

Source: Bloomberg
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Case Studies — How Investors Use
Eurex Interest Rate Products

The following case studies have been provided by leading investment firms
and will investigate in greater detail how these interrelationships can be
exploited by market users aiming to gain an advantage over their peers.
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Introduction

Barclays Capital, www.barcap.com

This study is a brief introduction to hedging cash bonds using Eurex fixed income futures
contracts. Initially, we will review the wide range of bonds and associated risks that can
be hedged using these futures. The case study defines what hedging means by looking
at its purpose. Simple mathematical descriptions are used to define futures and bonds.
These definitions allow us to work through some examples of hedging. In conclusion
we look at the opportunities and limitations in using futures contracts for hedging.

The Range of Futures and Bonds Examined

The range of bonds that may be hedged with Eurex products is large. Any product,
with some degree of risk, correlated to the German government bond market, can

be hedged using Eurex fixed income futures. This study will look at hedging German
government bonds, both deliverable and non-deliverable, non-German euro-denomi-
nated bonds and non-euro-denominated government bonds. Outside the scope of this
article is the opportunity to use Eurex futures to hedge swaps, corporate bonds and
new issues. The futures examined will be the Eurex Euro Bund and Euro Bobl contracts.

What Do We Mean by Hedging?

We can divide the use of futures simply into two categories — speculation and hedging.
Speculation involves using futures to take or increase risk. Hedging uses futures to
reduce risk. Often hedging is wrongly assumed to be the reverse of speculation. It is
the use of futures to reduce risk in the context of larger trading strategy, which includes
other assets. In reducing risk, the objective is to achieve a desired variance or volatility
of returns for an acceptable expected return. Here, it means trading the relationship
between a bond and a future, rather than trading the bond itself.

Risk in futures comes from a potential change in the value of a futures contract — this
in turn is derived, either from a change in the value of the cash flows of a deliverable
bond(s), or from a scarcity of deliverables. The focus will be on the former risk — the
change in the value of cash flows due to a change in prevailing interest rates.

What is the Purpose of Hedging?
So why do we hedge? Why would someone enter into a trade based on the relationship
between a bond and a futures contract?

A typical example is to express a change of view on interest rates. Imagine an investor
who is long German government bonds. As term interest rates fall, the prices of the
bonds rally. If the investor's view is that rates will rise then he/she could either sell the
bonds or sell futures. This would express the view that rates may rise and reduce the
risk of losses. This is as true for end investors, such as pension fund managers, as it is
for a Market Maker dealing with customer flows. In this instance the efficiency of futures
comes from their liquidity and their generic representation of term interest rate risk.



A Market Maker can elect to remove interest rate risk from all transactions and hence
become a specialist in cash/futures trading. In doing so the liquidity of the futures market
is used to create liquidity in the cash bond market. The continuing use of futures by
both hedgers and speculators creates a liquid market, which in turn makes Eurex futures
an effective risk management tool.

Another example would be hedging new issues. The issuer may perceive the general
level of interest rates to be appropriate to issue debt. To offset the risk of term interest
rates rising, they can sell futures. They have hedged their forthcoming issue away from
the generic risk of term rates and reduced it to the spread/relationship between their
debt and that of the underlying futures deliverables.

Defining Futures and Bonds Mathematically

Financial textbooks offer us some horrible definitions of futures. Either they ramble on
into several incomprehensible paragraphs or they delight in using mathematical notation,
which few understand. Let us try and keep it simple.

The Delivery Process

Underpinning the pricing and risk of futures contracts is the link to the cash bond market.
On contract expiry, the contract short elects to deliver any one of a predefined list of
deliverable bonds. In return, on delivery day, he/she is paid the invoice price plus the
accrued interest for the bond. This is shown in the following equation:

Invoice price = Exchange delivery settlement price X Conversion factor

Accrued interest is not shown in the equation above, as it is a given. Similarly, when
trading a bond the “quote” is in clean price form (not including accrued) but the trans-
action price will automatically add the accrued interest. Accrued interest is implicit in

all of the following analysis.

Conversion factors were originally designed to “normalize” the delivery process. They
are intended to make the deliverer more financially indifferent as to which bond he/she
were to deliver. In fact, this is true if deliverables have the same yield and if the absolute
level of yields is equal to the notional contract yield. The conversion factors are individual
to each deliverable. They are calculated from the bond'’s coupon and maturity and
remain constant for the cycle of each contract.

The Exchange Delivery Settlement Price (EDSP) is the price at which the futures con-
tract expires on the Last Trading Day — at that point, any remaining longs and shorts
go through the delivery process. A futures short makes delivery into the contract and
a futures long receives delivery from the contract.

The invoice price is the price to be paid on delivery day for a deliverable bond. It is the
strong link between the prices of deliverable bonds and the pricing of the futures.
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The Forward Price of the Deliverable Bond

So looking at the equation 1, we can see that if the conversion factor is fixed, then
the only thing that can change the invoice price is a change in the EDSP. But what is
the link between the invoice price, the EDSP and the price of bonds and futures in
the market right now?

To make the link to expiry we have to use arbitrage pricing. Let us look at the March
2003 future. Simply, arbitrage pricing states that the “enforceable” price for the bonds
in March has nothing to do with where the bonds will be in March, but is determined
by their current “forward price” for that value date. We can create that forward price
by buying the bonds now and lending them out until March's delivery date (March 10,
2003). Lending the bonds is a “sell and buy-back" type transaction with differing value
dates — also called a repo. In this repo trade, we sell the deliverable out for the current
value date and simultaneously buy it back for March's delivery value date. So let us add
together the transactions that create the forward price.

® Buy the bonds (current value date).

@ Sell the bonds (current value date). This is the first part of the repo transaction,
where we lend the bonds.

® Buy the bonds (delivery value date). This is the second part of the repo trade,
where the bonds we had lent are returned to us.

If we add these trades together, we can see that trades one and two cancel each

other out — so in effect all we have done is trade three. We have bought bonds for the
forward value date of delivery day. This is exactly what we wanted to do. The cost of
buying the deliverable now and lending it out until delivery day, creates an enforceable
price for the bond for the value date equal to delivery day. If the bond price and, for
that matter, the invoice price is any different to that when we finally get to delivery,
then we have a source for profit or loss.

So what? Well, we are getting closer. The forward price does not tell us what the EDSP
should be but it helps us create an enforceable invoice price. But what does the EDSP
have to do with the current futures price? To make the link between the current futures
price and the EDSP, we turn to arbitrage pricing again.

In this case it is fairly simple. If | buy a futures contract today and wait till expiry then
the difference between the purchase price and the EDSP comes out in margin. Every
night after the futures market has closed, the contracts are margined. The difference
between my initial transaction price and the end of day settlement price is the margin
amount. If it is a loss | pay it to the exchange and vice versa if it is a profit (neglecting
initial margin). Each day afterwards, the margin is the difference between current and
the previous settlement price. On the last day the final settlement price is the EDSP.
Let us add these trades together. Remember that is all we are doing. This may lead to
a profit or loss in our margin account, which we will fund using bank borrowing and
lending. So here are the trades.

@ Buy futures at price of X.
® Fund daily margin calls using bank borrowing/lending.



If we add these trades together, as we did for the bond trade, we have bought futures,
plus we have had to borrow or lend some margin. This is exactly what we wanted to do.
The cost of buying the futures now and funding the margin calls, creates an enforceable
price for the futures contract on delivery day. If the futures price is any different to the
sum of the trades above, when we finally get to delivery, then we have a source for
profit or loss. If we put the cost of funding the margin calls to one side, then we can
say that the enforceable EDSP must simply be equal to the price we just traded at - X.
Later on, we will use a neat trick that will allow us to largely overlook the funding cost
on margin calls.

This all means that if futures expire at a price different to the price we have traded at
then we will either make or lose money — well anyone should know that!

So now we can tie it all together — if | can create an enforceable price in bonds for value
date equal to delivery date that is any different to the enforceable EDSP muiltiplied by
the conversion factor then we have an arbitrage. The two trade values should readjust
so that the equation balances. Since we have just proved that the former is the bond
price repo’'d forward, and the latter is the current futures price (neglecting margin
effects), then to put it simply:

Current bond price repo’d forward = Conversion factor X Current futures price

Now we have the binding relationship. Basis traders vigorously trade the arbitrage be-
tween cash bonds, repo’s and futures and this link is thereby maintained. If that is true,
we can make some assumptions about the way cash bonds behave relative to futures.

In using these equations to hedge we can choose to make some assumptions. Firstly,
on interest paid in margin calls. The repo market also uses a kind of mark to market
margining much like the futures exchange. As the current value of the bond moves
away from the price when the repo trade was struck, counterparties will take or receive
further margin collateral. An in-depth discussion is beyond the scope of this article but
its effect is to counteract the effect of futures margin interest cost. So we can assume
for now, that one offsets the other and ignore both. Also we assume the actual cost of
the repo stays constant, which is almost like saying the repo rate does not change.
That allows us the following equation:

Changes in current bond price = Conversion factor X Changes in current futures price

This is the underlying principle of futures hedging under the assumptions that

@ Margin borrowing/lending costs can be offset or neglected.
® The cost of borrowing and lending the deliverable does not change.
® The Deliverable bond governing the behavior of futures does not change.
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The current deliverable bond, which governs the behavior of the futures contract
is called the cheapest-to-deliver (CTD). This can change, particularly when the
contract trades at or around par. For the purposes of this article, we will assume it
does not change.

If we know how the bond we want to hedge behaves relative to the CTD, we can use
the equation above to hedge using futures contracts.

We have overlooked what happens if the bonds you lent out to delivery date via the
repo, do not come back. The repo counterparty simply fails to return them to you in
time. You would be left failing to deliver into the futures contract — that is a significant
risk but we shall put delivery problems to one side.

Methods of Hedging

As mentioned in the first chapter, hedging distils our trade to the relationship between
different securities. We will call the bond that we want to hedge, the Target Bond.

In the case of futures hedging we are really talking about how we believe our Target
bond moves relative to the CTD. There are many ways we can assume that bonds
move relative to each other. These are just a few examples.

Duration Hedging

In the following examples we are hedging out relative yield changes. This is the most
common form of hedging, but remember it is by no means the only one. The funda-
mental principle is that bond yields move in parallel. What does that mean? When we
look at yield, we discount all cash flows of a bond at the same rate — the yield. That is
the same as saying that we re-invest all the cash flows to maturity and then discount
them all at the same rate. Any practitioner will tell you, that is a pretty big assumption.
We make the same assumption for the CTD bond also, and that does offset the first
assumption if the coupon and maturities on the Target and CTD bonds are similar.

Example 1 - Hedging the CTD

Hedge 14 million of Bund 5 percent 04-Jan-2012 with March 2003 Euro Bund Future.
The Bund 5 percent Jan-2012 has a duration of 7.69 and a conversion factor of
0.932800. We do not need to know the duration when hedging the CTD. From equation 3
we observe that a given change in the cash bond causes a corresponding change in the
futures contract when multiplied by the conversion factor. If the CTD moves by one
point in price then we expect the futures to move by 1/0.93280 (=1.072 points).

So we need to multiply our hedge amount by the conversion factor (Conversion Factor
Method). Hence the correct hedge would be

14,000,000 X 0.932800 = 13,059,200 nominal



We divide this answer by the nominal size of one contract (EUR 100,000) to get the
number of contracts:

13,059,200
100,000

= 131 contracts

Example 2 - Hedging a Non-CTD

Hedge 23.5 million of Bund 5 percent 04-Jul-2012 with March 03 Euro Bund Future.
The Bund 5 percent Jul-2012 has a (modified) duration of 8.02. This means that if
the yield changes one percent (100 basis points) then the price would change by 8.02
percent of its nominal value. That would create a change in value of:

8.2
23,500,000 X ——— = 1,884,700
100

The duration of the CTD Bund 5 percent 04-Jan-2012 is 7.69. The Conversion Factor is
0.932800. A one percent change in yield would create the following change in value of
100 thousand (100,000 nominal) of the CTD:

7.69
100,000 X —— =7,690
100

By rearranging equation 3, a one-contract position in futures contracts
(one contract = 100,000 Nominal) would have the following change in value:

7,690
0.932800

= 8,244

We need to offset a change of 1,884,700 in the bond using futures contracts. If we
divide 1,884,700 by 8,244 it will tell us the number of contracts we need to hedge the
Target position:

1,884,700
8,244

= 229 contracts

An interesting result is that this is not necessarily the correct hedge if the Bund 5 percent
04-Jul-2012 were the CTD. In that case we would need to know its conversion factor.
This subtlety is what causes the basis on non-CTD deliverables to change as the market
moves. We can summarize all these steps into one equation:

Target position X Target duration — Number of
1
- X CTD duration X Nominal size of contract contracts
CTD Conversion factor to hedge
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Example 3 - Hedging a Non-German Government Bond
Hedge 45 million of French O.A.T. 7.25 percent 25- Apr-2006 with March 2003 Euro
Bobl Future.
The OAT has a duration of 3.29. The CTD has a duration of 4.70 and a conversion
factor of 0.969159. Using Equation 4 we get:
3.29

45,000,000 X 1 = 305 contracts

70,969159 X 4.70 X 100,000

Example 4 — Hedging a Dollar Denominated US Government Bond

We can use equation 4 to hedge a non-euro-denominated bond. US Treasuries are
quoted in semi-annually compounded yield and trade in dollars. Therefore we need
to change their expression of risk to one with respect to changes in annual yield and
from US Dollars to Euros.

Luckily, we have the following equation to relate annual and semi-annual yields:

14 Annual yield <’I + Semi-annual yield \\’

100 200

From this we can deduce that the duration with respect to annual yield changes can be
calculated if we know the semi-annual duration and the semi-annual yield too. It is
given by the following equation:

Semi-annual duration .
= Annual duration

<1 + Semi-annual yield
200

We also need to turn our duration from dollar terms into euro terms. This is quite simple.
We divide the Dollar denominated annual duration by the currency rate.

Hedge 45 million of US Treasury 4.5 percent 15-Jan-2012 with Euro Bund Future.
The US treasury has a semi-annual duration of 7.86 and a semi-annual yield of 3.922.
The CTD has an annual duration of 7.69 and a conversion factor of 0.932800. The
euro currency rate is 1.071. We calculate the annual duration, expressed in euros, of
the treasury is 7.20:

45,000,000 X 7.20 = 393 contracts

1
09328 X 7.69 X 100,000



Limitations

The assumptions we have made have lead to limitations. By quantifying the risks of
these suppositions we can assess whether they are small enough to accept for the life-
time of a hedge trade or whether they themselves must also be hedged.

In terms of modelling the contract we have supposed that repo rates and the CTD
remain constant. A hedger must assess the risk of these changing over the period of
the trade and if so how that affects his/her strategy.

With respect to hedging we have only looked at hedging yield changes — we have not
so much assumed that yields move in parallel, but that we are happy to reduce our trades
to that risk. We could go on to look at hedging in terms of forward rate risk, multifactor
curve risk or risk based on the observed correlation of a security and the future.

Conclusions

Hedging using Eurex fixed income futures has the great benefit of liquidity and a strong
correlation to German government bond risk. Underpinning both of these is the delivery
mechanism. The fact that many thousands of futures contracts can, and do go through
the delivery process, strengthens the stability of bond futures as a hedge. In almost all
these cases we use the CTD as a transport mechanism to model the futures contract.
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“The Basis" is a very important reference price in the trading community to quote
Bonds and to engage in various trading strategies. The basis, especially for deliverable
Bonds, is traded in high volumes and on tight bid /offer spreads. However, for the real
money investor the basis is only of limited relevance and more an informational tool.

This case study will give an insight into basis trading and will make it clear which
opportunities this facility offers to the trading community.

Terminology
Basis: The difference between today's price of a bond in the cash market and that bond's
delivery price priced via the future:

Basis = Cash bond price — (Futures price X Conversion factor e pond)

The basis of the cheapest-to-deliver (CTD) must be zero at the delivery date. The basis

consists of three components:

@ Net interest carry: net interest carry is typically the largest component of the basis.
It is a measure of the coupon rate on the cash bond net of the repo financing cost.

@ Delivery option value: the seller of the future has the option to deliver any of a number
of deliverable securities (delivery basket).

@ Net Basis: when the basis differs from the sum of the net interest carry and the delivery
option value, investors can realize arbitrage profits.

Conversion Factor

The price factor multiplied by 100 is the theoretical price, assuming a yield of six percent,
of the bond on the delivery date of the corresponding contract. Using this factor for
conversion purposes allows the different deliverable bonds to be comparable with respect
to their different coupons and remaining lifetimes in the event of physical delivery.

Basis Convergence (Schematic)

Prior to delivery date

Basis

»

A Price e Cash price e |nvoice price (Future X Factor) Delivery date
> Time



Net Basis (or Value Basis) in the gross basis corrected by the cost-of-carry. Indicates
under- and overvaluation of the future in relation to the respective cash bond.

Implied Repo what the repo rate would have to be in order to make the net basis zero
or the yield of return for a cash and carry arbitrage (buy the bond and sell the future).

Delivery Options

Although the delivery options are worth practically nothing in the Eurex fixed income
futures contracts at present, it is worth including a brief explanation, as the situation
could well change in the future.

When you buy the net basis, you have got something similar to a long option position,
in the sense that your downside risk is limited to the net basis paid.

Because of the effect of the conversion factor on the determination of the CTD bond,
changes in absolute and relative levels of yield can provoke a change in the CTD,
which in turn, would provoke a change in basis levels.

The following hypothetical example assumes that a trader has a very bearish view

of the market, and thinks that a correction is long overdue. The net basis in the CTD
on the Euro Bund March 2003 Futures contract (DBR 5 percent 01/12) is trading at O
(the future level is 112.28), and the trader decides to buy EUR 100 million of the cash
bond and sell the future. Two weeks before delivery, yields are up by 150 basis points
(bps), and the basis bought at 0 is worth 0.23 (with the Euro Bund Future trading at
100.85). What happened? The CTD bond changed as yields went up, such that the
forward price/ conversion factor was not lowest for the DBR 01/12 anymore, but the
DBR 5 percent 07/12, and consequently the futures contract used this bond for pricing
resulting in a change in basis of the old CTD.

As a rule of thumb

@ As market yields go below six percent (the notional coupon for the three bond futures
contracts), the CTD shifts towards shorter duration bonds and vice versa.

@ Steeper yield curves mean that the CTD will tend to be a longer maturity bond and
vice versa.

In practice, to price the delivery option, you would need to develop a system that com-
bines both effects and calculates a theoretical CTD, theoretical future price and net
basis for each combination of yield levels and basket curve shape, but this goes beyond
the scope of this case study.

617



62

Hedging

100,000,000

There has been a lot of discussion about the proper hedge calculation when executing

a cash-futures trade. A distinction for the kind of hedge to employ should be based on

the type of trade. A distinction between two types of trades can be made:

@ Basis trades are trades where a trader wants to have an exposure to the different
options implied in the futures contract.

@ Cash-futures trades are trades where a trader wants to hedge interest rate risk using
futures contracts, for products that are included or not in the futures deliverable basket.

Basis trades

By definition, in this kind of trade, a trader wants to play the basis, that is he wants to
buy or sell the options embedded in the future contract, gaining exposure to their
directional and curve components. This will comprise of a futures position and a cash
position in one of the bonds within the deliverable basket.

In this kind of trade, the hedge ratio (HR) can be determined by the conversion factor
(CF), according to the following formula:

Cash bond nominal position
Future contract nominal

X Conversion factor

Assuming that a market participant wants to trade the net basis in the DBR 07/12 for
March 2003 delivery:

@ Today: December 16, 2002

@ Net basis of the bond: 0.24

@ Futures price: 112.55

® Gross basis: 0.66

® Repo rate: 2.85 percent

o CF: 0.929856

The trader wants to benefit from an increase in the value of the net basis, because he
thinks that the probability of the market rallying or the curve flattening (both of which
would make the basis pay) implied in the net basis are too low. Consequently, he decides
to buy EUR 100 million of the net basis at 0.24 (which means buy the bond and sell
the future simultaneously). The number of futures contracts that he has to sell against
the purchase of the bond is:

100,000 X 0.929865 = 930

This is the number of contracts that guarantees that a movement of 1 cent in the
basis translates into a one-cent profit or loss in the nominal position, and is therefore
the most appropriate hedge for a basis trade.



Assuming the trader is planning to go to delivery, there is a further adjustment required.
Remember that the hedge is calculated by using the conversion factor. As an example,
imagine a long position of EUR 75 million of the CTD in the Euro Schatz March 2003
Futures contract (BKO 3 percent 12/04) — given a CF: 0.951276, the trader would sell
713 contracts. The problem is that the trader is long EUR 75 million, and the hedge
would allow the delivery of only EUR 71.3 million. Consequently, he would need to sell
37 contracts to match the nominal of the cash and futures position, this difference in
contracts being known as the “tail”. The trick is that, as the cash-future convergence
is only complete at settlement, you need to theoretically execute this tail at exactly
the settlement price, which can be complicated on the last day of trading if the front
month is illiquid.

Cash-future Trades (non Deliverable Basis)

These are trades where the participant wants to hedge against interest rate levels by
using futures contracts. This example describes the standard method used by the market,
although there are alternative methods.

For a futures contract, consider the present value of a basis point (PVBP) of the future
as the spot PVBP of the cheapest-to-deliver bond (CTD) divided by the conversion factor.
Then use this PVBP future, to calculate the hedge ratio with the formula:

Cash bond nominal position CPVBP cash bond
Futures contract nominal PVBP

HR =

future

Imagine hedging EUR 100 million of DBR 01/07. The PVBP of the bond is 3.938, and
that of the CTD for the March 2003 Euro Bobl Futures contract (DBR 5.25 01/08) 4.742.
The CF is 0.969159. This gives a PVBP future of 4.742/0.969159= 4.892902, and a
hedge of:

100,000,000 3.938

100,000~ 4.892902 = 830

This is also the system that the market generally uses to calculate the so-called non-
deliverable basis. Actually, there is no such a thing as a non-deliverable basis, as bonds
which are not in the basket are not linked to the future by the conversion factor
mechanism. What the market standard implies is a trade comprised of one future
position and one cash position, whereby the cash price can be generated as:

Cash price = Gross basis + Futures X Hedge ratio (for EUR 100,000)

The hedge ratio for every non-deliverable bond is calculated by some electronic plat-
forms for basis trading between seven and ten days before the maturity of the previous
future contract, using the previously explained system, and are applied for the whole
life of the next futures contract. Theoretically, this is incorrect, as the PVBP of a bond
changes with the passage of time and yield variations, but the idea of having a fixed
figure per bond and contract facilitates the configuration of trading systems and has
remained as standard.
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50,000,000

Using an example of a non-deliverable basis trade, the basis of the OBL 140 (4 percent
08/07) is trading currently at 6.21. The hedge ratio for this bond against the March
2003 Euro Bobl Futures contract is 0.886. Imagine selling EUR 50 million of the basis at
6.21. If the March 2003 Euro Bobl Future is trading at 110.10, your theoretical cash price
will be:

110.10 X 0.886 + 6.21 = 103.7586

If the trader bought EUR 50 million OBL 140 at this theoretical price, 443 March 2003
Euro Bobl Future would need to be sold. The hedge ratio comes from:

100,000 X 0.886 = 443

Trading Strategies

The following three strategies are examples where basis trades can be used to express
a market opinion.

Trading a Rate Cut View With a Basis Position

A trader believes that the probability of a rate cut by the European Central Bank (ECB)

before the March delivery is higher than the one priced by the market, and is looking

at different ways to trade this. Currently (12/18/02), looking at the delivery basket of

the Euro Bund Future, the implied repo rate (IRR) of the CTD (DBR 5 01/12) is 2.72

percent, whereas the GC repo to the delivery date (03/10/03) trades at 2.81 percent.

Therefore, taking the basis position will cost 9 bps in three months. With the basis

position, the trader could profit in two cases:

@ If, as expected, the ECB cuts rates before March 10, 2003, the basis will push higher
to adjust for the new, lower financing rate.

o If there is some kind of special value attached to this bond in the repo market, which
implies that you can finance at better terms than the current 9 bps spread.

Playing the Curve with the Basis

Monitoring the delivery basket of the Euro Bund Future regularly, a trader realizes that
the net basis of the second CTD (DBR 5 07/12) is trading at 0.215 (Future at 112.36,
Basis at 0.64 and the term repo at 2.81 percent). At the same time he looks at the yield
spread between DBR 07/12 and the CTD (DBR 5 01/12), and sees that it is trading at
a 4.5 bps spread. Thinking that this part of the curve should flatten, and being bullish
on the market, he decides to take a long position on the basis of the second CTD. He
does not want to have any short term interest rate risks, and therefore lends out the
bond in the repo market to the delivery date. Now he has a position that exposes two
types of movements:



e If there is a flattening in this part of the curve, as expected, he will profit, as the net
basis will reflect this change in yield spread. Assuming that the market level remains
the same but the yield spread between the two bonds goes down to 2 bps, the net
basis of the DBR 5 07/12 jumps from 0.215 to 0.41, which fully reflects the 2.5 bps
move* 7.935 (PVBP of the DBR 07/12).

o A directional exposure, as the basis will pay if the future goes higher (rates go down),
and go lower if the market sells off, with an exposure limited to the 21.5 cents he
paid initially.

Trading a New Issue with the Basis

On some occasions, a new bond which has not been issued yet, but will be issued
before the expiration of the respective futures contract, plays an important role in the
determination of basis prices, as it is anticipated to be the CTD or not far away from
CTD. Currently this is the case in the Euro Schatz Futures contract where the CTD
when the futures contract begins to trade is a non-issued Schatz, which will be the
shortest duration bond in the basket.

When the Euro Schatz Futures contract March 2003 begins to trade actively (around
the last week of November), the CTD bond (BKO 3 percent 12/04), had not been
issued, although the market knows that there will be an auction for a new Schatz
maturing on 12/10/04 on December 11, 2002. With this data a conversion factor could
be calculated for the bond (simply by making a coupon estimation, and calculating

the price that gives a six percent yield at the maturity of the contract) and, by estimating
a yield spread to the other bonds in the basket, one could assume that the bond
would be the CTD for the contract. Armed with this information, a trader may spot an
opportunity for a basis trade. Given that at that moment, the DBR 7.375 01/05, was
trading at a net basis of 0.05 cents one could use the new Schatz as CTD to calculate
a theoretical future level. Assuming that a trader was correct in his assessment of the
yield spread between the two bonds, this basis could have been trading at 10 cents.
Consequently a long position on the DBR 01/05 net basis should be taken.

In this trade, one would have made money if the estimation of the yield spread between
the “When Issued” bond and the DBR 01/05 was correct. The important point, though,
is that the existence of the basis allowed one to trade this spread before the existence
of the bond.
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Introduction
The calendar spread is the price difference between two delivery months, usually the
front and back month contracts, on the same underlying, calculated as

Calendar spread = Front month price — Back month price

Eurex offers a calendar spread trading facility where the user can execute the two trans-
actions of buying the front month futures contract and selling the back month futures
contract (or vice versa) at the same time, eliminating execution risk. In this paper, we
will restrict the discussion of the calendar spread to the spread between the front and
back month futures contract (i.e., “the roll") because open interest in the third delivery
month is usually very small. Technically, of course, spreads involving the third month
contract are also calendar spreads.

Theory

Implied Calendar Repo Rate and the Front Month EURIBOR Contract

A first step to analyse the “fair value" of a given calendar spread is to translate it into an
implied repo rate for the period between the two deliveries. If the cheapest-to-deliver
(CTD) of the front and back month contract are identical, this rate is the repo rate at
which a speculator would be indifferent to buying the roll, taking delivery in the front
contract, and then delivering the same bond into the back contract. If the actual finan-
cing were available more cheaply, the speculator would buy the trade, if financing were
more expensive, the speculator would sell it. The implied calendar repo rate is given by:

Days
(R = 360 ((CFs X Back + Al + 365 Coupon _1>
Days CF X Front + Al
CFe Conversion factor of the CTD for the front month contract
CFg Conversion factor of the CTD for back month contract
Front Price of the front month futures contract
Back Price of the back month futures contract
Alg Accrued interest on the CTD at the front delivery date
Days The number of calendar days between the two deliveries

Coupon  Coupon of the CTD

The main assumptions are that there is no intervening coupon (or, equivalently, that
the coupon can be reinvested at the coupon rate), and that the CTD is identical. This
formula can be understood as simply a rate of return calculation with the assumption
that the net bases of the CTD in both contracts are zero.



If the CTD changes between the back and front month contracts, there is no immediately
obvious definition of an implied calendar repo rate. In general, one would explicitly use
the front contract net basis (NB) of the back contract CTD and write:

Days
ICRR = 360 CFB X Back + A|F+ 365 X Coupon _1>
Days CF; X Front + Al; + NB;

This formula reverts to the previous one in the case of no CTD change where NB; = 0.
The value chosen for the front month contract net basis is usually its actual market
level, but NB; = 0 is sometimes used because this value corresponds to the arbitrage
trade outlined above. Note, however, that this value represents only one side of

the arbitrage because a non-CTD bond in the front contract is unlikely to be received
in delivery.

One of the most important drivers of the actual calendar repo rate, and thereby the
carry, is the forward EONIA or EURIBOR futures contract rate between the two deliveries.
This (unsecured) rate is an important driver for the General Collateral (GC) repo level
between the two dates, and repo traders will generally spread the forward repo quotes
off the GC rate. The market rate for the forward EURIBOR rate is approximately given
by the front month EURIBOR contract, which expires roughly two weeks after the front
month Eurex bond futures contract delivery. For a 1 cent move in the EURIBOR contract,
financing costs change by one bp between the deliveries if the spread to GC remains
constant. Roughly speaking, this translates into a change of 0.25 cents in carry costs
per 100 euro notional of the bond between the quarterly delivery dates. Therefore, one
would, ceteris paribus, roughly expect the Eurex rolls to move by one tick for every
four bps move in the front EURIBOR contract. This means that when the front end

of the curve is very volatile, it may be useful to hedge the forward carry with EURIBOR
futures contracts. The hedge ratio is one EURIBOR contract for every ten Eurex con-
tracts, i.e., simply the ratio of the nominal amounts. Note that for CTD issues trading
very far away from par, the hedge ratio needs to be adjusted, but this adjustment is
usually too small to result in a change of the number of hedge contracts. Of course,
normally the spread to GC for the CTD repo rate is more volatile than the EURIBOR
contract, so the roll moves will usually be driven by the idiosyncrasies of the contract
deliverables.
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For example, on March 3, 2003, the Eurex front and back month Euro Bund Futures
contracts were trading at 116.73 and 115.85, respectively, implying a calendar repo
rate of 2.12 percent for the CTD in both contracts, DBR 5 percent 01/12. The March
2003 EURIBOR future contract implied a money market rate of 2.42 percent, reflecting
the general market opinion that the ECB would likely cut its main refinancing rate from
2.75 percent at its next meeting on March 6, the Last Trading Day of the Eurex March
2003 delivery fixed income contracts. The implied calendar repo rate was 30 bp below
the implied EURIBOR rate. The secured GC rate traded 10 bp below the EURIBOR rate.
Therefore the implied calendar repo rate was 20 bps below the GC repo rate. A trader
rolling a long position in the front month contract was implicitly taking a view on the
ECB rate decision by locking in this forward financing rate before the ECB decision
occurred (the rate decisions are announced at 1:45 p.m. Frankfurt time, while the
trading in the front month delivery contracts stops at 12:30 p.m.). If the ECB were to
cut rates by 25 bps or not at all, the carry on the CTD would be worse than expected
(assuming the spread to GC would not be affected by the decision), lowering the fair
value of the back month contract. To establish a hedge for this risk, the trader could
sell March 2003 EURIBOR contracts. A change in the repo rate between the delivery
dates of 25 bp would change the fair value of the back month contract in the bond
future by about seven ticks (note that the approximation of one quarter of the EURI-
BOR change would be six ticks, but the CTD was trading nine percent over par),

i.e., EUR 70. By definition, one EURIBOR future contract changes by EUR 625 in value
for a 25 bps move in rates. For a roll position of EUR 10 million notional, i.e., 100 Euro
Bund Futures contracts, the hedge would therefore be to sell eleven (100 X 70/625)
EURIBOR futures contracts.

Whether it is really worthwhile to hedge rolls with money market contracts depends on
two factors: the extra cost in executing and monitoring the EURIBOR future contract
leg of the trade versus the risk assigned to the forward carry, and the expectations
about repo specialness of the CTD between the delivery dates. In the past, CTD issues
have shown significant repo specialness, in particular when these CTDs were small.
When there is a significant chance that the CTD will trade at GC-50 bps between the
two deliveries, the real risk in the carry between the deliveries is less the GC level, but
rather in how far the special rate for the CTD can deviate from GC. A hedge designed
to hedge out the uncertainty about GC is therefore not really effective in this case.
This concern may recede, however, as the large funding needs of the German govern-
ment lead to larger issue sizes and hence less repo specialness for CTD issues.



CTD Changes and Duration Adjustment

When the CTD changes between the front and back month contract, two complications
arise in evaluating the calendar spread. First, the roll will depend on the yield spread
between the two issues, which in most cases will be strongly correlated with the overall
curve steepness. Second, the spot PVBPs (Price Value of one basis point) of the contracts
are significantly different and the roll becomes directional as the contract with the larger
PVBP will react more strongly to parallel yield changes. Both effects tend to work in the
same direction for the Euro Bund Futures contract traded on Eurex because a change in
yields will typically affect the benchmarks as well as the contracts. Because, due to the
low yield environment, the Euro Bund Future CTD issues are currently at the short end
of the basket, while the benchmarks have the longest maturities, market sell-offs usual-
ly coincide with a steepening of the basket. Therefore, the calendar spread would rise
more than implied by parallel yield changes alone. The situation is less simple for Euro
Schatz and Euro Bobl Futures contracts, where the benchmark either is CTD (Schatz),
or at least close to it (Bobl). The situation in the Euro Bobl Futures contract promises to
remain interesting. At the time of writing, the German Finance Agency has changed
the supply in mid-term government bonds (OBL) schedule, in order for OBLs to play

a much more important role in the Euro Bobl deliveries going forward. By adjusting the
maturity dates of the new OBL issues to suit the Eurex delivery schedule, an OBL will
now be the shortest bond in every other (March and September) Eurex Euro Bobl
contract delivery basket. Because in the current low yield environment there is such a
strong bias for the shortest bond to be CTD, this should ensure a combined CTD and
benchmark status for these issues.

Eurex Position Limits and Delivery Problems

The dominant position of the Eurex fixed income futures contracts in the European fixed
income markets means that the volume of economically deliverable bonds is much
smaller than the open interest of the contracts. From time to time, therefore, there is
speculation that delivery will be unsuccessful due to a lack of deliverable bonds. In such
situations, the cash and carry arbitrage analysis underlying the fair value calculation for
the front month contract can no longer be assumed to exist, and the front month con-
tract can start to trade with a negative net basis. Such a situation can lead to an increase
in the calendar spread as shorts in the front contract try to close out the position before
delivery.

The position limits introduced by Eurex in June 2001 for the first time are designed to
address this problem and help to smoothen out the roll process. Although the run-up
to the very first Euro Bobl delivery with position limits in force showed that the under-
lying cash market can still lead to strong dislocations in the roll, so far the market has
not experienced any delivery problems with the limits in force. The accompanying
section on basis trading provides a more thorough discussion of the delivery process
and its impact on the front month contract pricing.
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The position limits themselves can have an impact on the rolls in that they can potentially
force holders of long positions to roll relatively early. One of the results of a lower
probability of delivery problems is that there is less incentive to speculate on the roll
itself, leading to a reduction in the liquidity of the back contract before the bulk of
positions are being rolled.

Tax Effects

For some investors, long positions in the cash market versus short positions in the futures
are not necessarily a complete hedge. This is because the gains and losses on the futures
positions are necessarily marked to market when they are rolled, while accounting
standards may prevent a similar mark to market on the cash position. In such circum-
stances, roll timing may be affected by the absolute market level to a larger extent
than by the richness or cheapness of the roll itself. In other words, it may be optimal
to roll a position when there is a tax or accounting loss, even though a relative value
analysis would suggest that the timing is wrong. Such effects depend to such a degree
on accounting standards that their discussion is beyond the scope of this paper.

Practical Examples

Simplest Case: Rolling a Hedge Position with a Clear CTD Situation and without
Change in CTD

Assume that on March 3, 2003, a trader is long EUR 200 million of the French issue
FRTR 5.25 percent 04/08 with a PVBP of 4.98, hedged with a short position of 2,044
front month (March 2003) Euro Bobl Futures contract with a PVBP of 4.87. In this
case, there is a very clear CTD situation and the CTD of the front contract, DBR 5.25
percent 01/08, is also the CTD of the back contract, and one could assume that both
contracts will have the same PVBP. The hedge could therefore be rolled by simulta-
neously buying 2,044 front and selling 2,044 back contracts.

As discussed above, the roll establishes an exposure to the ECB refinancing rate decision
that can be hedged out with the front EURIBOR contract as has been discussed above.
The hedge position for the Bobl roll in this example is long 229 front EURIBOR contracts.

First Complication: Unclear CTD Situation

In practice, the back month contract will typically have a higher PVBP as there is usually
a nonzero probability of a CTD switch. Because current market yields are significantly
below the Eurex notional coupon of 6 percent, the CTD is most likely the shortest bond
in the delivery basket. However, the further out the delivery, the more likely is a market
sell-off or a basket steepening that could make a longer bond CTD. We therefore find
that even when the front and back month contract CTDs are identical, the back con-
tract will have a slightly higher PVBP. In the present example, the PVBP for the back
contract is 4.88, and the roll trade would be to buy back the 2,044 front contracts and
sell 2,039 back contracts. Given that executing identical amounts in the calendar spread
can be done in one transaction, the likely execution is to sell 2,039 lots of the roll and
simultaneously buy back the remaining five lots of the short front contract position.



Given that despite market volatility, the current CTD of the back contract is likely to
be the same as the front contract, what is the intuition behind the difference in the
number of contracts in the hedge? Simply speaking, a long CTD, short Eurex fixed
income futures contract position, can be thought of as a long out of the money put.

If rates rise, it becomes more likely that there is a CTD switch towards the back end of
the basket because the bias for short bonds to become CTD declines as rates rise.

This creates the chance to deliver the new CTD instead of the old one and earn the
invoice price difference (note that at current yield levels, this option is far out of the
money). Like any put, this option has a negative delta that decreases slowly as it moves
further out of the money. In order to keep the overall position delta-neutral, more
contracts will have to be sold as time passes, and as the put expires the total short
position will be identical to the option-free 2,044 contracts (assuming that the passage
of time and changes in prices can be neglected, of course). In other words, the five
contracts difference between the front and back contract hedge positions reflect the
delta of a far out-of-the money option embedded in the delivery rules for the Eurex
fixed income contracts. Note that the put-like optionality here arises from the current
level of interest rates relative to the notional coupon. If rates were around six percent,
the option structure would resemble a straddle with near zero delta and the PVBP of
front and back month futures contract would be similar, while even higher rates would
make the option look similar to a call.

Further Complication: CTD Change

When the CTD of the back contract is not the same as that of the front contract, the
initial adjustment is that the back contract will usually have a higher PVBP. This is
because the main reason for a CTD change is that the front contract CTD drops out of
the basket, and the new CTD is a longer bond. As a result, rolling the hedge will result
in a smaller position in the back contract than the original front contract. Assuming,

for example, that the back contract had a PVBP of 5.63 (the change in maturity in the
Bund contract is typically six months given the issuance pattern of the German govern-
ment and we have for this hypothetical calculation assumed that DBR 4.75 percent
07/08 was the back contract CTD), the back contract position is only 1,768 lots. Again,
the roll will be executed in two parts, with 1,768 lots rolled through the calendar spread
facility and the remaining 276 contracts bought back separately. There is now theoreti-
cally a higher execution timing risk, but this risk is still relatively small compared to the
overall position.

The actual trade timing, however, is now less transparent because the roll is strongly
directional. Assuming a parallel market move of ten bp upwards, the front contract will
move down by 48 ticks, while the back contract will drop by 56 ticks, in other words,
the roll will move upwards by eight ticks. This does not at all affect the efficiency of the
hedge discussed in this example, because the total change in value of the front contract
position (2,044 lots times 48 ticks) is still the same as for the back contract position
(1,768 lots times 56 ticks), aside from rounding errors. However, it highlights that
“working" the roll at a fixed price might be an inefficient trade specification to a futures
broker because the fair value of the roll actually depends on the overall market level.
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Contract Specifications — Fixed Income Futures™

Eurex Product Code FGBS

Contract Value { EUR 100,000 i EUR 100,000 i EUR 100,000 i EUR 100,000 i CHF 100,000

Price Quotation In percent of the par value, with two decimal places.

Delivery Day The tenth calendar day of the respective quarterly month, if this day is an exchange trading day; otherwise, the following exchange trading day.

Notification Clearing members with open short positions on the Last Trading Day of the maturing delivery month must notify Eurex which debt instruments they will deliver. Such notification
must be given by the end of the Post-Trading Period (8:00 p.m. CET).

Daily Settlement Price i The volume-weighted average price of the last five trades of the day, provided that these are not older than 15 minutes; or, if more than five trades have occurred during the
final minute of trading, the volume-weighted average price of all trades that occurred during that period. If such a price cannot be determined, or if the price so determined
does not reasonably reflect the prevailing market conditions, Eurex will establish the official settlement price.

Trading Hours 8:00 a.m. until 7:00 p.m. CET. 8:30 a.m. until 5:00 p.m. CET.

12 The Euro Schatz, Euro Bobl, Euro Bund, Euro Buxl and the CONF Future have been admitted for trading in the US.
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Eurex Product Code

Contract Value

Price Quotation

Last Trading Day

One Euro Schatz Futures contract.

i In points, with two decimal places.

One Euro Bobl Futures contract.

Six exchange trading days prior to the first calendar day of the option contract month.

One Euro Bund Futures contract.

Exercise

American style, i.e. an option can be exercised up to the end of the Post-Trading Period (8:00 p.m. CET) on any exchange

trading day during the lifetime of the option.

Exercise Prices

Trading Hours

Option series have exercise prices with
intervals of 0.1 of a point (e.g. 103;
103.1; 103.2). For each contract month,
there are at least nine call and nine put
series, each with an at-the-money exercise
price as well as four in-the-money and
four out-of-the-money exercise prices.

i 8:00 a.m. until 7:00 p.m. CET.

Option series have exercise prices with
intervals of 0.25 of a point (e.g. 104;
104.25; 104.5). For each contract month,
there are at least nine call and nine put
series, each with an at-the-money exercise
price as well as four in-the-money and
four out-of-the-money exercise prices.

Option series have exercise prices with
intervals of 0.5 of a point (e.g. 104;
104.5; 105). For each contract month,
there are at least nine call and nine put
series, each with an at-the-money exercise
price as well as four in-the-money and
four out-of-the-money exercise prices.

12 The Option on the Euro Schatz, Euro Bobl and the Euro Bund Future has been admitted for trading in the US.
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Glossary

Accrued Interest
The interest accrued on a bond from the last interest (coupon) payment date to the
valuation date.

Additional Margin
Additional margin serves to cover the additional liquidation costs that potentially could
be incurred. Such possible close-out costs could arise if, based on the current market
value of a portfolio, the worst case loss were to occur within a 24-hour period. It is
used for options (also options on futures) and non-spread futures positions, bonds and
equity trades. For bonds and equity trades, the additional margin is calculated for
security positions but not for the corresponding cash positions.

American-Style Option
An option which can be exercised at any time before expiration.

At-the-Money Option
An option whose exercise price is identical to the price of the underlying instrument.

Basis
The difference between the futures price and the price of the corresponding underlying
instrument, defined as Cash Price — Futures Price. In the case of fixed income futures,
the futures price must be multiplied by the conversion factor.

Bond
An instrument for borrowing funds on the capital market, where creditors’ claims are
vested/certificated in the form of securities.

Call Option

Aright to buy an asset at a certain price at, or up to a certain date. In the case of options
on Eurex fixed income futures, the contract gives the buyer the right to enter into a
long position in the underlying futures contract at a set price, up to a given date. In the
case of Eurex cash-settled options, a call option represents the right to receive a cash
settlement if the final settlement price is higher than the option’s exercise price.

Cash-and-Carry Arbitrage
The creation of a risk-free or neutral position by simultaneously buying assets and
selling the corresponding futures contract, usually entered into in order to exploit mis-
pricing in the cash and/or derivatives markets. The opposite position is called reverse
cash-and-carry arbitrage.



Cash Settlement
The final settlement of a contract by the payment or receipt of a cash amount instead
of the physical delivery of the underlying instrument. In the case of a financial futures
contract (for example, the Three-Month EURIBOR Future), final cash settlement is
determined on the basis of the Final Settlement Price.

Cheapest-to-Deliver (CTD)
The bond, deliverable against a futures contract, for which delivery is most attractive in
terms of cost.

Clean Price
The present value of a bond, less accrued interest. Usually, bond prices are quoted as
clean prices.

Closeout
An open position is offset (closed out) by the execution of a transaction that is equal
but opposite to that which established the open position. This means that a long position
can be closed by an offsetting short position, and vice versa.

Conversion Factor
The factor used to “equalize” for the difference in issue terms between the notional
bond underlying a bond futures contract and the real bonds eligible for delivery.
When multiplied with a bond futures price, the conversion factor translates the futures
price to an actual delivery price for a given deliverable bond, as at the delivery date of
the corresponding contract. An alternative way of explaining the conversion factor is to
see it as the price of a deliverable bond, on the delivery date, given a market yield of

6 percent.

Convexity
A parameter used to take the non-linear price-yield correlation into account when cal-
culating the interest rate sensitivity of fixed-income securities.

Cost of Carry
The difference between financing costs and the income received on the cash position
(net financing costs).

Coupon

1. Nominal interest rate of a bond.
2. Part of the bond certificate vesting the right to receive interest.

Cross Hedge
Strategy where the hedge position does not precisely offset the performance of the
hedged portfolio due to the stipulation of integer numbers of contracts or the incon-
gruity of cash securities and futures and/or options.
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Daily Settlement Price
The daily valuation price of futures and options, as determined by Eurex, on which the
determination of daily margin requirements is based.

Delta
The change in the option price in the event of a one point change in the underlying
instrument.

Derivative
Financial instrument whose value is based on one underlying instrument from which
they are derived. Hence the expression “derivatives”.

Discounting
Calculating the present value of one or more future cash flows.

European-Style Option
An option that can only be exercised on the Last Trading Day.

Exercise
The option holder's declaration to either buy (for a call) or sell (for a put) the under-
lying instruments at the conditions set in the option contract.

Exercise Price (Strike Price)
The price at which the underlying instrument is received or delivered when an option
is exercised. Also known as the strike price.

Expiration
The date on which the option right expires. Also known as the expiry, or expiry date.

Fill-or-Kill (FOK) Orders
A restriction applied to an order by a participant when entering the order. Fill-or-kill
orders are filled immediately and completely or, if this is not possible, they are cancelled
without execution.

Final Settlement Price
The price of a contract on the Last Trading Day, which is determined by Eurex according
to specified rules and guidelines.

Financial Future
A standardized contract for the delivery or receipt of a specific amount of a financial
instrument, at a set price, on a certain date in the future.

Fixed Income Products
Futures and options on short, medium and long term German government bonds, also
futures (only) on Swiss government bonds. Eurex's Euro Bund (FGBL), Euro Bobl (FGBM)
and Euro Schatz (FGBS) Future are the world's most heavily traded fixed income futures.
Eurex also offers options on Euro Bund, Euro Bobl and Euro Schatz Futures.



Futures Spread Margin
This kind of margin is levied in order to cover those risks associated with a futures spread
which could arise between today and tomorrow. It is used when an account contains
several futures positions whose risks neutralize each other to a certain extent. In calcu-
lating this amount, long and short positions are offset against each other, whereby con-
tracts with different expiration months are deemed comparable to one another (e.g.
long Euro Bund September versus short Euro Bund December). Futures spread margin
therefore provides protection against the non-perfect price correlation that exists
between two contracts (long and short) of differing expirations.

Futures-Style Premium Posting
The method used by Eurex Clearing AG to margin options on futures. Option premium
is not paid until exercise or expiration. Options are marked-to-market daily, and Variation
Margin and Additional Margin are collected or paid out.

Greeks
Option risk parameters (sensitivity measures) expressed by Greek letters: i.e. delta,
gamma, theta, etc.

Hedge Ratio
The ratio of the size of a position in a hedging instrument to the size of the position
being hedged.

Hedging

Using a strategy to protect an existing portfolio or planned investments against
unfavorable price changes.

In-the-Money Option
An option whose intrinsic value is greater than zero.

Intrinsic Value
The intrinsic value of an option is equal to the difference between the current price of
the underlying instrument and the option’s exercise price. The intrinsic value is always
greater than or equal to zero.

Leverage Effect
The leverage effect allows participants on derivatives markets to enter into a much
larger underlying instrument position using a comparably small investment. The impact
of the leverage effect is that the percentage change in the profits and losses on options
and futures is greater than the corresponding change in the underlying instrument.

Lifetime
The period of time until maturity/expiration for futures and options contracts.

Long Position
An open position in a contract of a buyer.
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Macaulay Duration
An indicator used to calculate the interest rate sensitivity of fixed income securities,
assuming a flat yield curve and a linear price/yield correlation.

Margin
Margin is collateral which has to be deposited by the Clearing Member for contract
fulfillment (i.e. additional margin, futures spread margin) and serves to cover the risk
of the clearing house. Eurex calculates margin using the Risk Based Margining system.

Mark-to-Market
The expression “mark-to-market” indicates that a daily revaluation and settlement
of profits and losses (settlement price yesterday versus settlement price today) will
be made.

Maturity Date
The date on which the final obligations (delivery/cash settlement) defined in a contract
are due.

Maturity Range
The classification of deliverable bonds according to their remaining lifetime.

Modified Duration
A measure of the interest rate sensitivity of a bond, quoted in percent. It records the
proportional change in the bond price on the basis of changes in market yields.

Notification
The process of giving notice of delivery against a short fixed income futures position,
notification involves the declaration by the holder of the short position which eligible
bond he wishes to use for delivery.

Notification Day
The day when the notice of delivery against a short fixed income futures position
is given.

Notified Position
Position notified for delivery, short positions of fixed income futures which (at the
time of the delivery fulfillment) had been notified for delivery by the seller of the future
for delivery.

Opening of a Position
The purchase or sale of an options or futures contract which establishes a new position.

Option
The right (but not the obligation) to buy (“call") or to sell (“put”) a specific quantity
of a specific underlying instrument, at a fixed price, on, or up to, a specified date.



Option Premium
The amount of money that the options buyer must pay the options writer. At Eurex
Clearing AG, there exists traditional-style premium posting and futures-style premium
posting.

Out-of-the-Money Option
A call option where the price of the underlying instrument is lower than the exercise
price. A put option is out-of-the-money if the price of the underlying instrument is
higher than the exercise price.

Over-the-Counter Trades (OTC)
A method of trading that does not involve an exchange. At Eurex, transactions in Eurex
listed products where the price has been agreed off-exchange, and the transaction has
been recorded at Eurex for settlement and margining purposes. Eurex offers three types
of OTC trades: OTC Block Trades (for options, equity index futures and fixed income
futures), OTC Basis Trades (for fixed income futures traded against certain cash bonds)
and OTC Vola Trades (delta trades against exchange-traded option trades, or OTC
Block Trades in options).

Physical Delivery
Settlement of a transaction through the delivery of the physical underlying instrument
against payment.

Position Limit
The maximum number of contracts in a particular product that may be held by one
exchange participant or one customer for its own account.

Present Value
The current value of a future cash flow. The present value of a security is determined
by its aggregate discounted repayments.

Put Option
A right to sell an asset at a certain price at, or up to a certain date. In the case of
options on fixed income futures, the contract gives the buyer the right to enter into a
short position in the underlying futures contract at a set price on, or up to, a given
date. In the case of cash-settled options, a put option represents the right to receive a
cash settlement if the Final Settlement Price is lower than the option's exercise price.

Remaining Lifetime
The remaining period of time until maturity/expiration for outstanding futures and
options contracts.

Repo
The process of borrowing money by combining a sale of an asset (usually a fixed
income security) with a repurchase of the same asset at a later time, at a slightly
higher price (which reflects the interest rate).
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Reverse Cash-and-Carry Arbitrage

The creation of a low-risk or neutral position by simultaneously selling assets and
buying the corresponding futures contract, usually entered into in order to exploit
mispricing in the cash and/or derivatives markets. The opposite position is called
cash-and-carry arbitrage.

Risk Based Margining

Eurex's calculation methodology to determine collateral to cover the risks taken.

Short Position

An open seller's position in a contract.

Spread Positions

In the case of options, the simultaneous purchase and sale of option contracts with
different exercise prices and/or different expirations. In the case of financial futures, the
simultaneous purchase and sale of futures with the same underlying instrument but
with different maturity dates (time spread), or of different futures (inter-product spread).

Synthetic Position

Tap Issue

Tender

Tick Size

The use of other derivative contracts to reproduce a future or option or cash under-
lying position.

A fixed-income security (bond) which is issued in varying amounts and at different
times, usually in response to investor demand. The terms of the bond (issuing conditi-
ons, coupon and maturity) remain unchanged, but the tap price can vary according to
market conditions.

1. A method of issuing securities (predominantly fixed-income securities, but also
shares). A tender is an invitation by the issuer to bid for the securities offered.
Depending on the type of tender auction, the securities are sold to each successful
bidder at the individual bid (“Yankee auction"), or all successful bidders pay the
price of the lowest successful bid (“Dutch auction”).

2. A similar mechanism as described under 1. above may be used in central banks'
open-market operations, predominantly for securities repurchase transactions
(“repos™). The process of auctioning funds (liquidity made available to commercial
banks for refinancing) is called a “repo tender".

3. An offer to purchase some or all of shareholders' shares in a corporation. The price
offered is usually at a premium to the market price.

The smallest increment in which the price of a derivatives contract may trade (minimum
price movement).



Tick Value
The monetary value represented by a one-tick movement in the price of a future
or option.
Time Spread
This is the simultaneous purchase and sale of two futures contracts based on the
same underlying instrument, but with different maturity dates. The buyer of the spread
combination buys the first maturity and sells the second.

Time Value
The component of the option price arising from the possibility that the investor's
expectations will be fulfilled during the remaining lifetime. The longer the remaining
lifetime, the higher the option price. This is due to the remaining time during which
the value of the underlying instrument can rise or fall (a possible exception exists for
options on futures and deep-in-the-money puts).

Underlying Instrument
The financial instrument or security upon which a derivatives contract is based, the
underlying instruments of Eurex contracts are shares, equity indexes, money market
interest rates or synthetic fixed income securities.

Variation Margin
Variation margin (a daily offsetting of profits and losses) occurs as a result of the
mark-to-market procedure used for futures and options on futures. Through variation
margin, the gains and losses incurred as a result of the price changes in open positions
during a given trading day are offset against each other. In contrast to other kinds of
margin, variation margin is not an amount which must be deposited as collateral, but is
rather a daily cash settlement of debit and credit balances.

Volatility
The extent of the actual or forecast price fluctuation of a financial instrument (underly-
ing instrument). The volatility of a financial instrument can vary, depending on the
period of time on which it is based. Generally, market participants calculate historical
volatility (based on an instruments’ price movements in the past), or implied volatility
(the volatility implied by option prices traded in the market). Risk based margining
employs the historical volatility, calculated on a daily basis, which is then multiplied by
a risk factor that has been determined statistically for each underlying instrument by

Eurex Clearing AG, and the resultant product is used to establish the margin parameter.

Worst Case Loss
The largest possible liquidation loss that could potentially arise prior to the end of the
next trading day. This amount is secured by provision of additional margin.

Yield Curve
The graphic description of the relationship between the remaining lifetime and yield
of bonds.
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Sales Contacts

Frankfurt

Neue Borsenstrale 1
60487 Frankfurt/Main
Germany

Key Account Austria, Denmark,
Finland, Germany, Netherlands,
Norway, Portugal, Spain, Sweden
Gabriele Ristau

T +49-69-211-157 41
F+49-69-211-14477

Key Account Asia/Pacific
Jianhong Wu

T +49-69-211-15534
F+49-69-211-14438

Zurich
Selnaustrasse 30
8021 Zurich
Switzerland

Key Account Greece, Italy,
Middle East, Switzerland, Turkey
Markus-Alexander Flesch

T +41-58-854-2948

F +41-58-854-24 66

London

One Canada Square
Floor 42

Canary Wharf
London E14 5DR
Great Britain

Key Account Gibraltar,
Great Britain, Ireland
Hartmut Klein

T +44-20-7862-7220
F +44-20-7862-9220

Paris

17, rue de Suréne
75008 Paris
France

Key Account Belgium,
France, Luxembourg
Laurent Ortiz
T+33-1-5527-6772
F+33-1-5527-6750

Chicago

Sears Tower

233 South Wacker Drive
Suite 2450

Chicago, IL 60606

USA

Key Account Canada, USA
Richard Heckinger
T+1-312-544-1000
F+1-312-544-1001



Further Information

Eurex Website
On the Eurex website www.eurexchange.com a variety of tools and services are
available, a selection is given below:

Brokerage Services — Investors can inquire online to find appropriate brokerage services
(Investors > Institutional Investors > Member & Vendor Search > Brokerage Service Search).
E-News — Register in the MyEurex section to automatically receive information about
Eurex and its products by e-mail.

Margin Calculation - Eurex offers the Eurex MarginCalculator (Clearing & Settlement >
Risk Based Margining > Eurex MarginCalculator) which allows users to determine
margin requirements for all products cleared by Eurex Clearing AG.

Price Information - Look up delayed price information (Quotes) for all Eurex derivatives.

Publications
Eurex offers a wide variety of publications about its products and services including bro-
chures about derivatives trading strategies, contract specifications, margining & clearing
and the trading system. Furthermore, Eurex offers information flyers which provide a
brief overview about specific products traded at the exchange.

Selected brochures:

e Equity and Equity Index Derivatives — Trading Strategies

® Interest Rate Derivatives — Fixed Income Trading Strategies
e Products

® Risk Based Margining

All publications are available for download on the Eurex website www.eurexchange.com
(Knowledge Center > Publications). The “Publication Search” facility (About Eurex >
Press & Communication > Publications > Publication Search & Ordering) provides a key-
word search for all Eurex publications.

Print versions are available via the Eurex Publications Service:

Frankfurt Zurich
T +49-69-211-11510 T +41-58-854-2942
F +49-69-211-11511 F +41-58-854-24 66

e-mail publications@eurexchange.com

Trainingscenter
The Learning Portal trainingscenter.deutsche-boerse.com gives you one-stop access to
all Eurex training sessions and exams to satisfy your individual training needs.
T +49-69-211-13767
F +49-69-211-13763
e-mail trainingscenter@eurexchange.com

The following educational tools can be ordered on CD via the Learning Portal:
e All about Eurex Futures

e All about Eurex Options

e Eurex StrategyMaster

® Eurex MarginCalculator

e Eurex OptionAlligator (option price calculator)



N\
/

© Eurex, July 2006

Published by
Eurex Marketing

Eurex Frankfurt AG
Neue Borsenstrale 1
60487 Frankfurt/Main
Germany

Eurex Zurich AG
Selnaustrasse 30
8021 Zurich
Switzerland

www.eurexchange.com

Order Number
E2E-091-0706

ARBN Number
Eurex Frankfurt AG ARBN 100 999 764

© Eurex 2006

Deutsche Bérse AG (DBAG), Clearstream Banking AG (Clearstream), Eurex Bonds GmbH (Eurex Bonds), Eurex Repo GmbH (Eurex Repo), Eurex Clearing AG
(Eurex Clearing) and Eurex Frankfurt AG are public companies and are registered under German law. Eurex Ziirich AG is a public company and is registered
under Swiss law. Clearstream Banking S.A. (Clearstream) is a public company and is registered under Luxembourg law. U.S. Futures Exchange, L.L.C.
(Eurex US) is a limited liability company and is registered under the law of the U.S. state of Delaware. The administrating and operating institution of
the Frankfurt Stock Exchange (FSE) is DBAG. The administrating and operating institution of Eurex Deutschland is Eurex Frankfurt AG (Eurex). Eurex
Deutschland and Eurex Ziirich AG are in the following referred to as the “Eurex Exchanges”. All intellectual property, proprietary and other rights and
interests in this publication and the subject matter hereof (other than certain trademarks and service marks listed below) are owned by DBAG and its
affiliates and subsidiaries including, without limitation, all patent, registered design, copyright, trademark and service mark rights. While reasonable care
has been taken in the preparation of this publication to provide details that are accurate and not misleading at the time of publication DBAG, Eurex,
Eurex Bonds, Eurex Repo, the Eurex Exchanges, Eurex US, Eurex Clearing, Clearstream and FSE and their respective servants and agents (a) do not
make any representations or warranties regarding the information contained herein, whether express or implied, including without limitation any implied
warranty of merchantability or fitness for a particular purpose or any warranty with respect to the accuracy, correctness, quality, completeness or time-
liness of such information, and (b) shall not be responsible or liable for any third party’s use of any information contained herein under any circumstances,
including, without limitation, in connection with actual trading or otherwise or for any errors or omissions continued in this publication.

This publication is published for information only and shall not constitute investment advice. This brochure is not intended for solicitation purposes but
only for use as general information. All descriptions, examples and calculations contained in this publication are for illustrative purposes only.

Eurex offers services directly to members of the Eurex Exchanges. Those who desire to trade any products available on the Eurex market or who desire
to offer and sell any such products to others, should consider legal and regulatory requirements of those jurisdictions relevant to them, as well as the
risks associated with such products, before doing so.

Eurex derivatives (other than DAX® Futures contracts, Dow Jones STOXX 50° Index Futures contracts, Dow Jones EURO STOXX 50° Index Futures
contracts, Dow Jones STOXX® 600 Banking Sector Futures contracts, Dow Jones EURO STOXX® Banking Sector Futures contract, Dow Jones Global
Titans 50°* Index Futures contracts, Dow Jones Italy Titans 30°* Index Futures contracts, MDAX® Futures contracts and Eurex interest rate derivatives)
are currently not available for offer, sale or trading in the United States or by United States persons.

Trademarks and Service Marks

Buxl®, DAX®, Eurex®, Eurex Bonds®, Eurex Repo®, Eurex Strategy Wizard*, Eurex US®, FDAX®, iNAV®, MDAX®, ODAX?®, SDAX®, StatistiX®, TecDAX®,
VDAX-NEW?®, Xetra®and XTF Exchange Traded Funds®are registered trademarks of DBAG.

Xemac® is a registered trademark of Clearstream Banking AG. Vestima® is a registered trademark of Clearstream International S.A.

SMI®, SMIM®and VSMI® are registered trademarks of SWX Swiss Exchange.

STOXX®, Dow Jones STOXX® 600 Index, Dow Jones STOXX® Mid 200 Index, Dow Jones STOXX® TMI Index, VSTOXX® Index and Dow Jones EURO
STOXX®/STOXX® 600 Sector Indexes as well as the Dow Jones EURO STOXX 50° Index and the Dow Jones STOXX 50® Index are service marks of
STOXX Ltd. and/or Dow Jones & Company, Inc.

Dow Jones, Dow Jones Global Titans 50°* Index, and Dow Jones Italy Titans 30°* Index are service marks of Dow Jones & Company, Inc. The derivatives
based on these indexes are not sponsored, endorsed, sold or promoted by STOXX Ltd. or Dow Jones & Company, Inc., and neither party makes any

representation regarding the advisability of trading or of investing in such products.

The names of other companies and third party products may be the trademarks or service marks of their respective owners.
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