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Introduction

Securitv of Trade P ine at Eurex Clearing AG

Eurex Clearing AG acts as the central counterparty and guarantees the fulfillment of all
transactions in futures and options on Eurex as well as for other trading platforms such
as Eurex Bonds (cash market for bonds) and Eurex Repo (market for repurchase agree-
ments). With the introduction of Eurex Clearing AG as the central counterparty (CCP)

for equities”, the scope of services of Eurex Clearing AG is extended.

When a trade is executed in these markets, Eurex Clearing AG stands between the
buyer and seller as clearing house for, and counterparty of, both contractual partners.
The clearing house enables the parties to the transaction to make further decisions fully
independently of each other and limit counterparty risks to a single contractual partner.
The clearing system of Eurex Clearing AG, with its integrated safety and control mecha-
nisms, thus guarantees fulfillment of every contract executed on Eurex Exchanges,
Eurex Bonds and Eurex Repo or relevant equities.

In order to ensure this high degree of security, Eurex Clearing AG protects itself against
the risk of default by any of its members. The mainstay of this security system is margin,
i.e. the funds or securities which must be deposited by Clearing Members as collateral
for a given position. The amount specified for such should not be excessive, but it also
may not be set at a level that is too low. Oversecuring a position would tie up liquidity
of the exchange participant unnecessarily, while an undersecured position could represent
a potential threat to the guarantee of contract fulfillment.

Throughout this process, not only the losses calculated on the basis of current market
prices, but also potential future price risks must be covered so that no collateral shortfall
arises prior to the next calculation of margin requirements. The job of an efficient mar-
gin system is to find the right measure of protection for all market participants without
causing an undue burden on any one of them and unnecessarily blocking liquidity.

The requirements for clearing membership establish clearly defined conditions with respect
to the creditworthiness of exchange members participating in the clearing process. This
is a key component of the protection provided by the Eurex system.

Tin the first step, Eurex Clearing AG becomes the counterpart for on-exchange trades executed at the Frankfurt Stock Exchange
(on Xetra or on the trading floor) in equities that are subject to collective safe custody, denominated in Euro and listed on Xetra.



Admission to Trading

Direct participation in exchange trading on Eurex Exchanges, Eurex Bonds, Eurex Repo
and the Frankfurt Stock Exchange is possible as long as all admission requirements are
fulfilled by the applicant. Some of the mandatory conditions for admission are:

® Regulation of a domestic regulatory authority.

® Participation in the Eurex Clearing AG clearing process either directly, as a Clearing
Member of Eurex Clearing AG, or indirectly, by signing an agreement with an existing
Clearing Member.

o Fulfillment of the technical requirements of Eurex Exchanges, Eurex Bonds, Eurex
Repo or the Frankfurt Stock Exchange respectively, including maintenance of certain
hardware and software, as well as observance of prescribed network requirements.

e Admission and registration of traders.

Comprehensive information on admission to trading is provided in

o the rules and regulations of Eurex Exchanges?and Frankfurt Stock Exchange’

e the terms and conditions for participation and trading on Eurex Bonds GmbH* and
Eurex Repo GmbH?®.

2 see: www.eurexchange.com > market place > rules and regulations.
3 See: www.xetra.de > admission > rules and regulations.
4 See: www.eurex-bonds.com > access to Eurex Bonds > rules and regulations.

5 See: www.eurexrepo.com > euro market > publications > terms and conditions for participation and trading
on Eurex Repo GmbH.



Admission to Cleari

Admission to direct participation in the clearing process can take place in the form of a
e General Clearing Membership (GCM) or
e Direct Clearing Membership (DCM).

Participation as a GCM or DCM requires issuance of the appropriate license, for which

the following requirements in particular must be fulfilled:

e A credit institution or bank as defined by relevant laws (KWG and BankG, respectively,
in Germany).

e Sufficient liable equity capital in the given local currency as per the provisions of
applicable laws.

Diagram 1.1: Minimum Capital Requirements

Clearing License General Clearing Member Direct Clearing Member
i Liable Equity Capital i Liable Equity Capital

Derivatives Clearing License® EUR 125 million EUR 12.5 million

Bonds Clearing License i EUR 50 million { EUR 5 million

Repo Clearing License’ EUR 175 million EUR 17.5 million

Equity Clearing License i EUR 25 million i EUR 2.5 million

e Granting of a clearing guarantee issued by a third-party bank. The amount of the
contribution provided shall be determined by Eurex Clearing AG for each Clearing
Member.

e Maintainance of current accounts with the central banks or other fund clearing insti-
tutions stipulated by Eurex Clearing AG, as well as securities accounts at those central
custodian organizations designated by Eurex Clearing AG.

e Necessary technical installations and personnel required for back-office clearing
operations.

Should the institution not be able to fulfill these requirements or decide against holding
clearing membership, it may participate as a Non Clearing Member (NCM). The require-
ment for such is a valid clearing agreement between the institution and a GCM or a
company-affiliated DCM.

Comprehensive information on admission to clearing is provided in the clearing conditions®.

6 When calculating capital, the capital already deposited for the Repo Clearing License is taken into account.

7 When calculating capital, the capital already deposited for the Derivatives Clearing License and the Bonds Clearing License
is taken into account.

8 See: www.eurexchange.com > market place > rules and regulations.



Clearing of T i

Only a market participant which has been admitted as a Clearing Member may be a
counterparty of Eurex Clearing AG. Companies may become General Clearing Members
(GCM) or Direct Clearing Members (DCM) of Eurex Clearing AG and may apply for

one or more clearing licenses.

Diagram 1.2: Clearing Licenses

Clearing License Cleared and settled products
Derivatives Clearing License e Futures and options products
e Futures leg of basis trades®
Bonds Clearing License e Fixed-rate bonds of the Federal Republic of Germany

or the Treuhandanstalt

e Jumbo Pfandbriefe of German issuers

e Issues of the Kreditanstalt fir Wiederaufbau (Reconstruction
Loan Corporation), the European Investment Bank and the
German States

e Securities leg of basis trades*

Repo Clearing License General Collateral and Special Repo with:

e Fixed-rate bonds of the Federal Republic of Germany
or the Treuhandanstalt

e Jumbo Pfandbriefe from German issuers

e Bonds issued by Kreditanstalt fur Wiederaufbau and
German States

Equity Clearing License e Shares held in collective safe custody that are traded
on the FWB floor or via Xetra

A General Clearing Member (GCM) may settle its own transactions, those of its custo-
mers, as well as those of market participants which do not hold a clearing license (Non
Clearing Members—NCM). A Direct Clearing Member (DCM) is entitled to clear only
its own transactions, those of its customers, and those of its corporate affiliates which
do not hold a clearing license. If a market participant does not itself hold a clearing
license, it must clear its transactions via a General Clearing Member or a company-affil-
iated Direct Clearing Member. In such cases, the contractual party of the NCM will not
be Eurex Clearing AG directly, but rather the GCM or company-affiliated DCM, which
in turn is the contractual party of Eurex Clearing AG. Customers have contractual rela-
tionships solely with the respective market participants which execute customer orders
and settle the transactions that have been made.

9 The basis trade is a combination of a security and a futures contract, which has a price of its own. The purchase of a basis trade
implies the purchase of a certain amount of securities and the simultaneous sale of the corresponding amount of futures contracts.



Diagram 1.3: Contractual Relationship upon Conclusion of Transaction

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

Each Clearing Member is obliged to demand from its customers and NCMs margin
amounts which are at least as high as the levels that result from the Eurex Clearing AG
method of calculation.

Non Clearing Member

At Eurex Exchanges, the give-up trade functionality allows market participants to hand
over a trade during order entry, or subsequent to matching, to a Clearing Member other
than the one they have a clearing arrangement with.

The financial clearing guarantees which must be put up by all Clearing Members are
placed in the Eurex Clearing AG guarantee fund, so that a sufficient safety buffer is
available with the clearing house in the case of the insolvency of a member.



Settlement of Transactions

Although the Clearing Member is responsible for settlement, there is the possibility to
stipulate a separate settlement institution for the settlement of transactions. Prerequisites
for settlement are an account at the Bundesbank (of the Federal Republic of Germany)
and a securities account at one central depository recognized by Eurex Clearing AG.
These accounts are to be held either by the settlement institution or the Clearing Member
with the necessary power of attorney.

Each custodian institution shall use appropriate technical equipment (back-office instal-
lation) in order to guarantee correct recording, accounting and supervision of all trans-

actions.

Diagram 1.4: Contractual Relationship upon Conclusion of Transaction

General Clearing Direct Clearing
Member Member

Settlement Institution Settlement Institution

Company-Affiliated
Non Clearing Member

--é

A combination of the functions trading, clearing and settlement per financial institution
is possible.

Non Clearing Member




Risks Associated with Different Product Types

Options at Eurex Exchanges =

The contractual substance of every options transaction is a specific right: the right to
opt. This right to opt is traded in the form of a so-called options contract. The purchaser
of an options contract (buyer) acquires, against payment of a premium, the right

- to buy (call option) or

- to sell (put option)

- a pre-determined amount (contract size)

- of a specific security or asset (underlying instrument)

- on or before a specified date (expiration)

- at a pre-determined price (strike or exercise price).

The seller of an options contract (writer) assumes the respective obligation, and for doing
so is entitled to receive the options price (premium) paid by the buyer. Should the buyer
of a call (option to buy) exercise his or her right, the seller is obliged to deliver the
underlying instrument to the buyer at the pre-determined price (strike or exercise price).
On the other hand, should the buyer of a put (option to sell) exercise his or her right,
then the seller is obliged to acquire the underlying instrument at the pre-determined
price. If the underlying instrument is not deliverable, then settlement of the contract will
take place in cash. Since the buyer of a traditional option acquires a right, but no obli-
gation, he incurs no further capital risk than the amount of the premium paid. If prices
develop favorably for him, he can either sell the position at a profit or exercise the
option. On the other hand, if the market were to go against him, he may simply allow
the option to expire without any further costs arising. For this reason, the buyer of

a traditional option is not required to put up any margin because, once the options pre-
mium has been paid in full, no risk of non-performance of the contractual provisions
remains. In the case of futures-style options, the premium is due in full only at the end
of the contract’s term or upon exercise of the option, so that here the buyer of the option
is required to put up a security deposit as well.

The writer of an option assumes the obligations as described above. If market prices
develop unfavorably, the fulfillment of the writer's contractual obligation for the case
that the option were to be exercised must be ensured. However, the writer does not
necessarily have to continue carrying this potential liability through to expiration of the
contract, because he may offset the position prior to expiration by making an appropriate
offsetting transaction.



Futures at Eurex Exchanges

Financial futures is a generic term for exchange-traded, standardized forward contracts
involving specific financial instruments. Such contracts are always based on the firm
contractual agreement

- to purchase (buyer of a futures contract)

- or to deliver (seller of a futures contract)

- a standardized quantity of a particular financial asset (underlying instrument)

- at a pre-determined price (price of the futures contract)

- at a pre-determined future point in time (delivery date).

Thus a financial futures contract fixes a price today for a financial instrument, but fulfill-
ment of the contract will only take place at some later date.

In comparison to traditional forward transactions which are individually negotiated
between both parties to the contract, the standardization of exchange-traded financial
futures affords the investor considerable advantages. Above all, it enables previously
established sell (short) or purchase (long) positions to be offset via appropriate opposite
transactions (closing transaction). The actual fulfillment of the contract, i.e. the delivery
or purchase of the underlying instrument, can therefore be avoided. Only the profit or
loss arising from the difference between the entry and exit price remains.

Both parties to a financial futures contract, i.e. the buyer as well as the seller, have
assumed an obligation. For that reason, it must be ensured that the buyer will pay,
and the seller can deliver, on the pre-determined delivery date. Both positions are thus
accompanied by risk. However, neither the buyer nor the seller is obliged to keep his
position until the end of the contract's term. Both have the possibility to eliminate their
risk exposure by executing an offsetting transaction.

11



Bonds at EurexBonds

Contractually, a transaction in bonds is the exchange of bonds (fixed income securities)
for cash. The buyer of the bonds acquires on day T

- a specific amount (par value)

- of a specific bond

- that is exchanged at a specific point in time (standard settlement period)

- at a specific amount (delivery versus payment).

At settlement, the seller of the bonds receives the sales price from the buyer and is
required to deliver the respective bonds. In addition to the sales price, the buyer is
required to pay the seller the accrued interest on the bonds up until settlement.

Repos at Eurex Repo

Contractually, a repo transaction is the sale of a security for cash with the simultaneous

agreement to repurchase the security. The buyer receives in return for payment of a

specific amount on day T

- a specific amount (par value)

- of a specific bond

- that will be re-purchased at a specific point in time which is agreed to when the
contract for the sale is made

- at a specific price plus accrued interest (delivery versus payment).

Given the agreed upon repurchase, a repo transaction simply creates a temporary
exchange of bonds for cash between two parties.

While the front leg of a repo transaction is generally settled T+2 (exceptions are TOM-
NEXT and overnight transactions, which are settled T+1 and T, respectively), the settle-
ment of the term leg can occur up to 1 year after the settlement of the front leg. On
the trading day, the counterparties agree upon the price at which the bond for the repo
trade will be repurchased on settlement day. The risk of repos lies in that the bonds
underlying the transaction in the time between the conclusion and repurchase of the
transaction experience price changes.

The seller of the repo transaction (buyer of the term leg) carries the risk of falling bond
prices while the buyer of the repo transaction (seller of the term leg) carries the risk of
increasing bond prices.



Equities at Frankfurt Stock Excl

Contractually, a transaction in equities is the exchange of equities for cash. The buyer
of the equity acquires on day T

- a specific number of shares

- of a specific equity

- that is exchanged at a specific point in time (standard settlement period)

- at a specific amount (delivery versus payment).

At settlement, the seller of the equity receives the price at which the equity trade was
executed from the buyer and is required to deliver the respective equity on the specified
valuation date.

13



Principal Elements of Risk Based Margining

Margining encompasses the entire process of measuring, calculating and administering
the collateral that must be put up for coverage of open positions. The provision of
collateral is intended to ensure that all financial commitments related to the open positions
of a Clearing Member can be offset within a very short period of time.

What Is Risk Based Marelnine?

It is obviously advantageous for the investor if he/she must only provide coverage for the
risk of the positions in his/her account rather than paying the full value of the contracts
themselves. The amount of collateral which must be deposited is calculated on the basis
of the total risk exposure of the entire account. The total risk exposure is determined from
the price risk of the derivate and cash positions held in the account. The risk reducing
effect of combinations of positions is taken into consideration in this calculation, in that
equal but opposite risks within the account are offset against each other. As a result,

an optimal degree of security is achieved with a minimum amount of collateral having
to be provided by the market participant.

How are Correlated Risks Offset? =

In order to segregate different futures contracts within a portfolio into “bundles” that
carry similar risks, they are grouped together into so-called “margin classes” based on
the underlying instruments themselves. For example, all DAX® options, together with
the DAX futures, comprise the DAX margin class. Similarly, there is a separate class for
every other type of equity index and interest rate future. In the case of equity options,
all contracts with the same underlying security are grouped together. Unrealized profits
and losses on futures contracts within the same margin class are offset against each other.

This process is known as “cross margining”. It promotes liquidity because by offsetting
equal but opposite risks it leads to considerably less collateral being required to cover
the various positions in an account than would be the case if the sum of all margin
requirements for each individual contract had to be deposited. If two or more margin
classes whose underlying instruments are correlated with respect to their risk structure
are combined, a "margin group” results. Within a given margin group, cross margining
is again possible, i.e. the offsetting of equal but opposite risks. Therefore it makes sense
to group together into a single margin group the FGBL margin class (which includes
Euro Bund Futures and the relative Options), the FGBM class (Euro Bobl Futures and
the relative Options), the FGBS class (Euro Schatz Futures and the relative Options) as
well as the margin class for German bonds and jumbo mortage bonds (Jumbo Pfand-
briefe), because the underlying instruments of each margin class are exposed to exactly
the same risks.



For Which Time E Marein Reu ts Calculated?

The level of margin required from each member is re-calculated on a daily basis, because
transactions made during the trading day lead to new positions being established and
existing ones being offset through appropriate opposite transactions. Nevertheless,
Eurex Clearing AG calculates the margin during the day and reserves the right to make
an intraday margin call. In addition, this process again promotes liquidity. If margin
requirements were continuously measured on the basis of risk exposure up to the end
of the contract term, this would lead to excessive margin being required due to the
broad range of price movements which could arise during the life of the contract
(compare Diagram 3.1).

Diagram 3.1: Price Development until Maturity of the Contract

Purchase price

Range of price fluctuations Possible prices

of the derivative

upon maturity
of the contract

A\ 2

Date of purchase Maturity of the contract

A Price
» Time

The daily adjustment of margin requirements poses no problem because exchange-
listed, standardized futures contracts, bonds and equities enable prices to be continuously
monitored (see Diagram 3.2). The profits and losses arising from intra-day price move-
ments are compensated either by cash being exchanged between the counterparties
(variation margin) or in the form of higher margin payments from the seller being
deposited with Eurex Clearing AG (premium margin).

15
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Diagram 3.2: Daily Margin Adjustment

Settlement
price day 2
Settlement
price day 1
Purchase price

A

Margin intervall

for day 2
Date of purchase  End of Day 1 End of Day 2 End of Day 3
A Price
» Time

Which Risks Should be C 2

The amount of risk that needs to be covered is represented by the highest possible costs
to offset a given account on the following trading day, using the assumption of the worst
possible price movement that could take place in the positions held in the account. The
calculation of margin requirements for proprietary account and agent account positions
is performed separately. The worst possible price movement is also referred to as the
“worst case loss".

Risks which are exactly equal but opposite, namely those arising from long and short
positions held in the same contract with the same expiration date or in the same security,
would lead to unnecessarily high margin requirements if viewed separately. In order to
avoid this, all such open long and short positions in the respective contracts are first off-
set against each other so that either an excess of long positions (i.e. a net long position)
or an excess of short positions (net short position) results. Equity trades can be marked
to have the selected processing method applied. Risk positions that result from trades
marked for gross processing (so-called gross risk positions) are considered as individual
risk positions. The net risk positions otherwise generated are accumulated and considered
as a so-called aggregated net risk position. In order to avoid unnecessarily high margins
for equity trades, the existing short risk positions and long risk positions are summed up
afterwards on either side to calculate the resulting margin.



Which Factors Determine the A ¢ of Security Required?

The primary task of risk based margining is to estimate the maximum costs that could
arise by the immediate liquidation of a portfolio or a delivery failure. In order to determine
the worst case price movement that could arise for the individual contracts or securities,
the previous price behavior of the (underlying) securities (for example, in the case of
equity options, the past price movements of the underlying shares) is analyzed.

Margin requirements are determined using a mathematical model with various parameters
as well as current cash market prices. Among the most important parameters is the
volatility of the (underlying) security.

Volatility expresses the price variations that arise between consecutive trading days,
whereby "historical volatility” (as its empirical counterpart) acts as a means of comparison.
Historical volatility, i.e. price movements observed in a given security during the past,
provides a clue to the potential maximum price range in which the instrument can be
expected to trade in the future. Wide price variations signify high volatility, while only a
modest degree of price fluctuation demonstrates low volatility (see Diagram 3.3).

Diagram 3.3: Examples of Different Degrees of Price Volatility

A\ 4

Observational time span

A Price of underlying
» Time
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In calculating volatility, Eurex Clearing AG normally goes back 30 or 250 trading days.
The 30-day or, as the case may be, the 250-day historical volatility creates a basis for
the future expected volatility.

In an effort to cover the risk of extreme price fluctuations, margin parameters for each
individual product are fixed based on volatility and various current market estimates.
The margin parameter defines the maximum price fluctuation from one trading day to
the next, i.e. in 99 percent of all cases, the price of the underlying does not lie outside
the predicted “margin interval”. These margin parameters are adjusted and published by
Eurex Clearing AG.

H Tt tical Pri f the Contracts Calculated?

Once the minimum and maximum potential prices of the underlying security have been
determined using the margin parameters, then the resulting theoretical prices of the
associated contracts are calculated. At Eurex Clearing AG, this calculation takes place
with the help of various options pricing models.

However, because certain trading strategies exist in which the largest potential for loss
upon liquidation can occur at a very specific exercise price, all exercise prices which lie

between the minimum and maximum theoretical prices of active options series are also
used as additional projected prices of the underlying instrument.

The volatility factor used in this calculation is the “implied volatility” which is derived
from the daily closing prices of the option.



Types of Margin

Premium Margin

Premium margin must be deposited by the writer of an option. It covers the potential
loss that could be incurred if the writer were forced today to liquidate the position. The
premium margin is continuously adjusted, i.e. if prices fluctuate so that the potential
loss upon liquidation increases, the writer will be obliged to deposit additional premium
margin. If on the other hand, prices fluctuate so that the potential loss upon liquidation
decreases, the writer will receive a credit for his premium margin.

Premium margin is calculated for all positions in options products that are subject to the
procedure known as “traditional-style premium posting”. This involves those options
for which the premium is paid in full at the time of purchase (equity and equity index
options). The premium margin covers the costs that would arise upon liquidating all
positions of a specific margin class at their respective closing prices. The purchaser of a
traditional option need not deposit any margin because, with the payment of the options
premium, he acquires a right but not an obligation to take any further action. His maxi-
mum close-out risk simply amounts to a total loss of the options premium if the contract
is allowed to expire without having been exercised or sold in a closing transaction.

In the case of options on futures, no premium margin is required because here a daily
profit and loss adjustment (variation margin) is made by the procedure known as
“marking-to-market”. The profit of one party to the contract is the loss of the other
party. The resulting gains and losses are either debited or credited to the appropriate
account on a daily basis via the mark-to-market process.

Current Liquidatine Marei

Current liquidating margin is collected from buyers or sellers of bonds and equities.

The current liquidating margin covers losses that would occur in the case that a position
were closed out today. As with the premium margin, the current liquidating margin is
readjusted daily.

Contrary to premium margin, the current liquidating margin is collected from either the
buyer or seller, depending on the relation of the agreed upon purchase price to the current
market price.



Variation Margin

For those products which are handled on a mark-to-market basis, Eurex Clearing AG
books the trading day’s profits and losses of all open positions held in an account.
Marking-to-market is carried out on futures and options on futures. Using variation
margin, profits and losses that arise due to the price fluctuations of open positions are
offset daily.

In this particular instance, the difference to other types of margin is the fact that, here,
it is not a matter of depositing collateral, but rather one of offsetting in cash the daily
profits and losses in an account.

With the mark-to-market procedure, the owner of a long position which was purchased
at a lower price than the daily settlement price is credited with the difference between
the two prices, whereas the owner of the related short position must pay that difference.
When options positions are marked-to-market, calculation of the appropriate credits
and debits depends on how the value of a call or put position changed during the
trading day.

The mark-to-market procedure ensures that each position is revalued at the daily settle-
ment price. The difference between today's and the previous day's settlement price is
offset by daily compensating payments.

Therefore, the essential effect of marking positions to market is the “extraction” of
potential liquidation profits or losses, so that on the last trading day only the difference
between the daily settlement price of the previous day and the final settlement price of
all open positions has to be calculated.

In the case of options on futures, the final valuation is made at the final settlement
price of either the expiration date of the option or the day on which it was exercised.

Additional Margin

Additional margin serves to cover through the next trading any potential additional
costs that could arise if the positions had to be liquidated immediately. These possible
close-out costs would arise if, based on the current prices of contracts/securities held
in an account, the worst case loss would occur during the subsequent trading day.
Additional margin is imposed on options (also options on futures), non-spread futures
positions, as well as equities.



Futures Spread Margin

If an account holds a number of futures positions that are based on the same underly-
ing instrument, then the long and short positions can be offset against each other as
long as they have the same maturity (“netting of positions”). In such a case, the price
risks are equal and opposite.

Only those long or short positions remain which have expiration dates that are not
identical. These positions can also be offset against each other (spreading) because,
generally speaking, the associated risks roughly offset each other, e.g. a long FGBL
Sept. versus a short FGBL Dec. Counterbalanced positions of this kind are called
“spreads”, and those which are not are referred to as “non-spreads”. However, a latent
risk still exists, one arising from the fact that contracts with differing expiration dates do
not demonstrate a perfect price correlation. The purpose of futures spread margin is to
cover this risk until the next trading day.

Diagram 4.1: Types of Margin on Eurex

{Premium | Variation i Additional { Futures Spread
i Margin i Margin i Margin i Margin

Current Additional
i Liquidating i Margin
i Margin H H

21



22

Risk Based Margining of
Traditional Options

Traditional options are all those options for which the premium must be paid in full by
the buyer upon purchase. At Eurex Clearing AG, these are equity options and options
on equity indexes.

| ~ntion Poslil

Since the purchaser of an option acquires a right, but not an obligation, to exercise, he
is not subject to any further risk once he has paid the option premium. If prices move

in his favor, he can either close out the position at a profit or exercise it. If the market
goes against him, he can simply allow his right to expire without incurring any additional
costs. For this reason, no margin is required from the options buyer.

short Obtion Positi

There is a differentiation made between two kinds of short positions: “covered” and

“uncovered”.

In the case of a covered short position, the underlying securities are on deposit and thus
provide 100 percent collateral for the position, so no margin is charged. For example,

a writer sells one BASF call and simultaneously deposits 100 BASF shares in a depository
account in favor of Eurex Clearing AG. In the case of options that are settled in cash
(e.g. equity index options), there is no such thing as a covered position because no
physical delivery of securities will take place.

If a customer exercises an option, then a writer holding a corresponding short position
will be selected by a random process from among all those with similar short positions
in the Eurex system. This procedure is called "assignment”. Obviously, every writer of
an uncovered short position could potentially incur the costs associated with being forced
upon exercise to acquire the underlying securities. That is why, theoretically at least, the
writer must first deposit margin in an amount which corresponds exactly with that of
the options premium. In practice, however, the premium margin is charged at the close
of the trading day on the basis of the daily settlement price.



short Option Adiustment

In addition, of course, the risk of adverse price movement through to the close of the
next trading day must be covered. For that purpose, a calculation based on the margin
interval is made to determine how high the theoretical maximum liquidation loss could
be through the following close. This amount is then covered by a deposit of additional
margin.

The sum of premium margin and additional margin is the total margin amount which
must be put up by the writer.

Theoretical options prices are calculated with the help of various options pricing models.
In the case of options which are considerably out-of-the-money, the risk exists that the
prices determined in this manner are too low, because large price fluctuations in the
underlying security tend to cause exaggerated reactions in these options.

Open short positions are therefore subjected to an additional “short option adjustment”
calculation which is used on out-of-the-money options when all theoretical prices within
the interval are lower than the short option adjustment. It is intended as a protection
against abruptly increasing volatility, and at times can lie considerably above prices calcu-
lated using the options pricing model.

One component of the short option adjustment calculation is the so-called “out-of-the-
money minimum", which is determined by Eurex Clearing AG and used as a system
parameter. From that, the short option adjustment is calculated as follows:

- Margin x  Out-of-the-money- + Daily settlement price
parameter minimum of the option

Diagram 5.1: Sample Calculation of Short Option Adjustment

Contract C ALV MAR 02 390.00

Margin parameter 1% Out-of-the-money minimum 25%
Closing price of equity EUR 333.85 , Daily settlement price of option§ EUR 1.39
Short option adjustment (EUR 333.85 X 0.11) X 0.25 + EUR 1.39 = EUR 10.57
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If the short option adjustment for the call option (put option) is higher than the theo-
retical option price at the upper (lower) range of the margin interval and the risk of this
option is not covered by other positions, then the theoretical option price will be
replaced by the short option adjustment. Diagram 10.5 shows a portfolio for which the
short option adjustment is used.

The short option adjustment is not used if the risk of the short position is covered by an
opposing position in the same underlying instrument. All long call (put) positions with
at least the same maturity and the same or lower (higher) exercise price as well as long
(short) futures can be used to cover a short call (put) position. Varying contract sizes
which can occur due to capital adjustments are taken into account for this coverage.
For those covered short positions only the regular margin is calculated.

Sample Calculation

A concrete example will now demonstrate how margin is calculated on traditional
options. The DAX option will be used for the sake of illustration (Diagram 5.2).
The same procedure applies for other equity index options or uncovered equity options.



Diagram 5.2: Sample Calculation for Traditional Equity Index Options

Tick size 0.1 points , Tick value EUR 0.50

Daily settlement price x 142.3 points 4,801.95 points

Premium Margin

Daily Tick value Tick size Premium- Daily Tick value Tick size Premium-
settlement price Margin i settlement price Margin

Additional Margin

Projection Daily settlement price Projection™
Underlying instrument 4,461.95 <+— -340 4,801.95 +340 —>» 5,141.95
Option 38.2 142.3 3447

Difference Tick value Tick size Additional Difference Tick value Tick size Additional
Margin Margin

Total Margin

Premium Margin EUR-711.50 Premium Margin EUR 711.50
Additional Margin EUR 520.50 : Additional Margin EUR 1,012.00
Margin Credit EUR-191.00 : Margin Credit EUR 1,723.50

10 For the sake of simplification, projections on exercise prices lying between minimum and maximum prices, as well as any close-out costs for credits
resulting therefrom, have been omitted because the portfolio contains no combinations, but rather consists of only one position.
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For a long position, a zero balance or — as is the case in this example — a paid-in credit
will always result. Margin will therefore never be due in an account that consists solely
of long positions. If a number of long and short positions of the same margin class are
being held, then either a paid-in credit or the need to deposit more money can result.

Any credit can be applied against margin obligations arising from other margin classes

held in the account.

Exercised Equity Opti

If an equity option has been exercised, margin will continue to be required until delivery
has taken place. This, however, is no longer based on the option, but rather on the
underlying security that is to be delivered. The difference between the exercise price
and the settlement price is due as premium margin — price changes in the underlying
security are covered by additional margin. Diagram 5.3 shows an example:

Diagram 5.3: Sample Calculation for Exercised Equity Options

Contract 1 C BMW 4000 Margin parameter 1%
Trading unit 100 Closing price BMW EUR 43.20
Buyer (Receiver of the shares) Seller

Premium Margin

Final settle- Exercise price  Trading Unit Final settle- Exercise price Trading unit

ment price ment price

-(43.20 - 40.00) X 100 —»  EUR-320.00 :(43.20 -  40.00) X 100 —»  EUR 320.00
Liquidation- Liquidation
proceeds loss

Additional Margin

Final settle- Margin Trading unit Final settle- Margin Trading unit

ment price parameter ment price parameter

43.20 X 1% X 100 —»  EUR 475.20 :43.20 X 1% X 100 —  EUR475.20
Liquidation Liquidation
loss loss

Total Margin

Premium Margin EUR-320.00 : Premium Margin EUR 320.00

Additional Margin EUR 475.20 : Additional Margin EUR 475.20

Total Margin EUR 155.20 : Total Margin EUR 795.20




Risk Based Margining of Futures

Variation Margin

For Eurex futures (interest rate and equity index futures), a daily offsetting of profits

and losses takes place according to the so-called mark-to-market principle. This means

that every day, the current prices of all positions are compared to the previous day's

levels. The resulting profits and losses are then credited or debited to the exchange

participant’s account, thus preventing profits or losses from accumulating.

In the following example (Diagram 6.1), the DAX future will be used for the sake of

illustration.

Diagram 6.1: Sample Calculation of Variation Margin

Contract FDAX MAR 02

Tick size 0.5 points Tick value EUR 12.50

Position Long 10 contracts i Bought at 4,976.5 points
Day 1 Day 2 Day 3

Daily settlement 5,083.5 points 5,010.0 points 5,065.5 points

price

Variation Margin

X

X

X

Day 1
Tick difference
214 Ticks
Day 2
Tick difference
—147 Ticks
Day 3
Tick difference
111 Ticks

bought at

4,976.5

Tick value
EUR 12.50/Tick X

Daily settlement price
day 1

5,083.5

Tick value

EUR 12.50/Tick X

Daily settlement price
day 2

5,010.0

Tick value

EUR 12.50/Tick X

Daily settlement price
day 1
5,083.5

10 Contracts =

Daily settlement price
day 2
5,010.0

10 Contracts =

Daily settlement price
day 3
5,065.5

10 Contracts

Tick difference

214

Variation Margin
EUR 26,750

Tick difference

-147

Variation Margin
EUR -18,375

Tick difference

111

Variation Margin
EUR 13,875
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Spread Margin

After the daily offsetting of profits and losses has taken place, the required coverage of
potential liquidation costs that could arise until the end of the next trading day must be
determined.

To do this, first all long and short positions of a given delivery month are offset against
each other. This procedure is called “netting”. Depending on whether there is a surplus
of long or short positions, one speaks of having a “net long" or “net short” position.
Afterwards, a check is made whether any spreads can be constructed from the long and
short positions in the account that have varying delivery months (“spreading”), i.e.
long and short positions of varying maturities are compared. For any spreads that result
from this comparison, the spread margin rate is applied. This rate is considerably lower
than that for additional margin, because the risks associated with the long and short
positions offset each other to the greatest degree.

In calculating the spread margin, a differentiation is made between spot-month spread

margin and back-month spread margin. The expiration month closest to the current
date is called the “spot month"”, and the associated contract is the “front contract”.

All other expiration months are considered “back months” and their related contracts
are referred to as “deferred contracts”. This procedure takes into account the fact that,
for futures contracts which are physically deliverable (e.g. Bund Futures), the volatility
increases during the last few days leading up to the delivery date. Therefore, as the
expiration of a contract approaches, the risk also rises that the price correlation between
the spot-month and the back-month contract becomes increasingly unbalanced. In
other words, the possibility increases that the risks of long and short positions no longer
compensate for each other.

As long as the spot-month has not yet been reached, the margin calculation is based
on the normal spread margin rate (i.e. the back-month spread margin rate). Once the
month starts in which the front contract will expire, then it is automatically assumed
that this contract will demonstrate a higher degree of volatility. From this day onwards,
all spread pairs containing a front-month position must be backed at the higher spot-
month spread margin rate.

When spreading is being done, the attempt is always made first to create spreads that
include front contracts. Only when that is no longer possible is spreading carried out
among the deferred contracts.



Taking the sample calculation shown in Diagram 6.3, and assuming that it is now
January, the method of calculating spread margin will continue unchanged until the end
of February because the delivery month of the front contract (in this instance, the
March contract) has not yet been reached. As of the first day of March, however, the
calculation of the spread margin rate is accomplished under otherwise unchanged
parameters in the following manner:

As of March 1st, all spread pairs which contain the front month contract (March), will
be charged the higher spot-month spread margin rate (here, EUR 240) instead of the
back-month spread margin rate (EUR 160) (see Diagram 6.2).

From March 1st through to the expiration of the contract, this procedure leads to a
considerably higher spread margin (in this instance, EUR 14,400 instead of EUR 10,400).

When it comes to equity index futures contracts, this phenomenon of increased volatility
in the days prior to final settlement does not arise because no physical delivery of the
underlying instrument will take place. For that reason, the spot-month and back-month
spread margin rates are the same.

Diagram 6.2: Spread Margining in the Delivery Month

Spread Margining

Type of Spread Spread Position Spread Margin Rate ~ Spread Margin
March /June Spread 50 X EUR 240 = EUR 12,000
June / September Spread 15 X EUR 160 = EUR 2,400
March /September Spread 0 X EUR 240 = EUR 0
Total Spread Margin EUR 14,400

Additional Marein for Non-Soread Futures Positi

After all spread pairs have been constructed, a number of long or short positions remain
for which no spreads can be made (i.e. non-spread positions). These positions carry the
full risk of liquidation losses through to the end of the next day and must consequently
be secured by additional margin.



Sample Calculations

The sum of the spread margin and additional margin results in the total margin which
must be deposited by the Clearing Member by the next trading day.

Using Euro Bund Futures as an example, the calculation of total margin is illustrated in
Diagram 6.3. This method of calculation is the same as that used for other interest rate
and equity index futures.

In January, a market participant is holding various Euro Bund Futures positions. The
following margin calculation results:

Diagram 6.3: Sample Calculation for Futures

Netting Spreading

i Remaining

i Long i Net Mar/Jun-i Jun/Sep-i Mar/Sep- i Non-Spread
Contract i Position i Position Spreads i Spreads i Spreads i Positions
March {100 i-50 Short -50 i o
June i 140 {130 Long 50 i 15 i {65 Long
Septemberi 5 i =15 Short 1=13 ¢ i 0
Spread Margining
Type of Spread Spread Spread Spread In calculating spread margin,

Position  Margin Rate Margin the spread positions are
Mar/ Jun-Spread 50 X EUR160 = EUR 8,000 Pﬁired-olff_ Sﬁp(:lar;’;tel);1 and
Jun/ Sep-Spread 15 X EUR160 = EUR 2400 | enmultiplied by the appro-
priate spread margin rate"'.

Mar/ Sep-Spread 0 X EUR160 = EUR 0
Total Spread Margin EUR 10,400

Additional Margin

Remaining In calculating additional
Non- margin, the remaining non-
Spread Additional  Additional spread position of 65 con-
Positions  Margin Rate Margin tracts is multiplied by the
March 0 X EUR 1,600 = EUR o @ additional margin rate" of
Juni 65 Long X EUR 1,600 = EUR 104,000 | EUR 1:600. This represents a
projected margin interval of
September Y X EUR 1,600 = EUR 0 i 160 ticks at EUR 10 per tick.
Total EUR 104,000
Additional Margin

Total Margin

Total Spread Margin EUR 10,400 :
Total Additional Margin EUR 104,000
Total Margin EUR 114,400 '

M The margin parameters for additional spread margin are adjusted per margin class by Eurex Clearing AG and published.



Risk Based Margining of
Options on Futures

Method for Calculating Future-Stvle Marei

The premium margin associated with traditional options does not apply to options on
futures. It can be ignored because a premium debit or credit for existing losses/ profits
takes place as a result of the daily settlement of unrealised profits and losses via the
mark-to-market procedure. Also, additional margin covers potential losses Eurex
Clearing AG could incur in a worst-case situation until the next trading day.

Eurex options on futures are subject to “futures-style premium posting”. This means
that upon exercise or expiration of a contract, the remaining unpaid balance of a portion
of the premium is due in addition to the daily settlement of profits and losses. In other
words, the options premium must only be paid in full at the end of the contract's term
or upon exercise of the contract. This procedure provides an advantage to the holder of
a long position, in that he does not have to pay the options premium in full at the time
the transaction takes place.

Another advantage of this method is that the unrealized profits and losses on positions
that result from marking-to-market are credited or debited on a daily basis. In applying
this daily settlement of profits and losses, the calculation of credits and debits depends
on how the value of a call or put position has changed.

In order to finally arrive at the originally agreed upon options price when exercise or
expiration of the contract occurs, the buyer must make one more premium settlement
payment in the amount of the settlement price on the day of the exercise or, as it were,
the final settlement price upon expiration. Again with this method of settlement, the
maximum risk assumed by the buyer is limited to the amount of the options premium.

Under this procedure, it is not possible for the writer to receive interest income from the
reinvestment of the options premium. Therefore, in comparison to traditionally-settled
options, the seller demands a higher options premium than traditional options premiums
as a means of compensating for the opportunity loss.

The purchaser enjoys a clear advantage from a liquidity point of view because the
mark-to-market process means that he does not have to pay the full amount of the
options premium upon purchase of the option. Instead, additional margin is due, which
can be deposited in the form of interest-bearing securities or cash.

The writer, of course, does not receive the full amount of the options premium, but he
also does not have to pay premium margin, rather only the variation margin plus addi-
tional margin which he, too, may deposit in the form of securities or cash. As a result,
only a small amount of the writer's liquidity is tied up. This creates a strong argument
for the futures-style margin procedure, in which both sides benefit from the low level
of liquid capital that must be committed.
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Sample Calculation

Using the example of an option on Euro Bund Futures, a margin calculation using the
futures-style procedure will be illustrated (Diagram 7.1). This procedure also applies for
margin calculations on other options on futures.

Diagram 7.1: Sample Calculation for Options on Futures

Tick size 0.01 points  Tick value EUR 10

Underlying instrument : :
FGBL MAR 02 11430 i 114.64 i 11459

Day 1

Variation Margin on the Option

Tick Tick value Variation Tick Tick value Variation
difference margin i differenz margin
debit credit

Additional Margin on the Option

Projection daily settlement price Projection
Underlying inst. 112.70 <+— -16 114.30 +1.6——» 115.90
Option 0.63 1.13 2.06

Tick Tick value Additional Tick Tick value Additional
difference margin : difference margin



Day 2

Buyer Writer
Variation Margin on the Option
daily settlement price day 1 daily settlement price day 2 Tick difference
Option 1.13 1.30 17
Tick Tick value Variation Tick Tick value Variation
difference margin i difference margin
credit debit
17 Ticks X  EUR 10/Tick X 10 Contracts = EUR 1,700 —17 Ticks X EUR 10/Tick X 10 Contracts = EUR -1,700

Additional Margin on the Option

Projection daily settlement price Projection
Underlying inst. 113.04 <+«—-16 114.64 +1.6 —>» 116.24
Option 0.71 1.30 2.28
Worst case: option price falls by 59 ticks from 1.30 points Worst case: option price rises by 98 ticks from 1.30 points
to 0.71 points. to 2.28 points.
Tick Tick value Additional Tick Tick value Additional
difference margin difference margin
59 Ticks X EUR 10/Tick X 10 Contracts = EUR 5,900 98 Ticks X EUR 10/Tick x 10 Contracts = EUR 9,800
Previously deposited Margin call Previously deposited Margin call
EUR 5,000 —» EUR 900 EUR 9,300 —» EUR 500
Day 3
Buyer i Writer
Variation Margin on the Option
daily settlement price day 2 daily settlement price day 3 Tick difference
Option 1.30 1.25 5
Tick Tick value Variation Tick Tick value Variation
difference margin i difference margin
debit credit
-5 Ticks X EUR 10/Tick X 10 Contracts = EUR —500% 5 Ticks X  EUR 10/Tick X 10 Contracts = EUR 500
Exercise of the Option
Premium Settlement Payment on the Option
daily settlement price Ticks
Option 1.25 125
Ticks Tick value Premium Ticks Tick value Premium
settlement settlement
payment payment
debit : credit
—125 Ticks X EUR 10/Tick X 10 Contracts = EUR-12,500i 125 Ticks X EUR 10/Tick X 10 Contracts = EUR 12,500
Creating a Futures Position
New Position: 10 FGBL MAR 02 Long New Position: 10 FGBL MAR 02 Short
Variation Margin on the Future
Exercise price of the Option daily settlement price day 3 Tick difference
Future 114.00 114.59 +59
Tick Tick value Variation Tick Tick value Variation
difference margin difference margin
credit debit
59 Ticks X  EUR 10/Tick X 10 Contracts = EUR 5,900 : —59 Ticks X EUR 10/Tick X 10 Contracts = EUR -5,900

Additional Margin on the Future

Worst case: Future falls by 1.6 points/ 160 ticks.

Worst case: Future rises by1.6 points/ 160 ticks.

Tick Tick value Additional Tick Tick value Additional

difference margin difference margin

160 Ticks X EUR 10/Tick X 10 Contracts = EUR 16,000 i 160 Ticks X EUR 10/Tick X 10 Contracts = EUR 16,000
Previously deposited Margin call Previously deposited Margin call
EUR 5,900 —» EUR 10,100 EUR 9,800 —» EUR 6,200
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Risk Based Margining
for Bonds and Repo

Clearing for Bonds andRepo =

Eurex Clearing AG provides clearing services for the following bonds and repo transactions:
e Cash and forward trades in certain highly liquid fixed rate government bonds, and
® Repo trades on the above mentioned bonds which comply with the following
conditions:
— Exclusively fixed term repos
— Fixed price repos, i.e. without rate resets during the life of the repo
— One security per repo
— There are no substitutions (underlying bond traded in both legs of a repo cannot
be changed during the life of the repo).

All'bond positions are split for calculation purposes into separate cash and bond positions.
Additionally, coupon compensation payments that must be processed are identified and
set up as cash positions. Notifications and allocations will continue to be considered as
futures positions until they successfully settle, i.e. they are not treated as bond positions
in the margin calculation.

Current Liquidating Margin (CLM)

In order to protect Eurex Clearing AG against shifts in market rates, the Current
Liquidating Value of a cash payment (CLVC) is calculated conservatively. The rate used
to discount positive cash positions is below market rates (Risk Adapted Interest Rate-
Down — RAIRD). The rate used to discount negative cash positions is above market
rates (Risk Adapted Interest Rate-Up — RAIRU). All cash positions are netted and the
CLVC is then calculated.

Bond values can be calculated by referencing market prices as of the valuation date.
The cash amount determined for the bond po