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Introduction

This presentation summarizes the results of the case study conducted in the light of the introduction of the
Passive Liquidity Protection (PLP) into the DAX® Index Option (ODAX) product on August 24th, 2020 at Eurex. The
results shown here indicate the positive effects PLP has on latency arbitrage, trading, liquidity provision and
stimulating diversity and competition in the market.

This presentation is structured as follows:
1. Motivation: What is the problem and what to we want to achieve?
2. Case Study ODAX - What did we achieve in the DAX® Index Option?

3. Concluding remarks and further information
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Motivation:

What is the problem and what to we want to
achieve?
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Problem: latency arbitrage is constraining liquidity

provision in options trading

Motivation

= |n alatency sensitive trading environment, providing passive
liquidity in the order book is becoming less attractive as market
participants need to act fast to avoid being hit if the underlying

price moves

: : : Ad lecti
= On the other side, the number of attractive client trades on the forVI?(;Eiedisti e

quote is limited as clients tend to place their order within the g;%‘gduegje'ﬂyfﬁze
order book spread instead of hitting the passive quote move
= This triggers a vicious circle where many liquidity providers

avoid pricing competition and order book quality decreases

Objective

Latency
trades on Quoting wider
passive and more
guotes conservative
increase

Clients do not
interact with resting
liquidity

= Enable market participants to show their true pricing and quoting capabilities by mitigating the risk of latency arbitrage

= Solution should not foresee any special treatment of a particular participant group, no changes to technical protocol

and impact on non-latency sensitive participants should be very small
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Solution: PLP can stop this vicious circle and re-initiate
passive competition

— PLP in a nutshell — How does PLP affect trading?

PLP provides a uniform latency differentiation to all
passive orders and quotes in the order book that
can be utilized to react on transparent market

Sratling signals before being executed

Mt Improved
glé?t?rllgltr)r/\cl)sre liquidity As a consequence, the number of adverse trades
. picture : . . : :
Initiation by U for passive liquidity providers will decrease which
reducing adverse @ will make liquidity provision more attractive
selection via

protection for
passive liquidity

Competition in liquidity provision will increase and
_ e thus the order book liquidity picture available to all
Increased execution

against resting participants will improve
liguidity by clients

With more clients executing on the improved order
book liquidity, passive liquidity provision will
become further attractive
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Case Study ODAX

What did we achieve in the DAX® Index
Option?
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Status quo and setup — PLP in the DAX® Index Option

Facts about the DAX® Index Option

The DAX® Index Option is one of Eurex’s flagship products, referencing the broadly established German blue chip
stock market index DAX®, one of the most well-known German market indicators

With approximately 24 million contracts traded in 2020 and more than 120 active trading participants, the DAX® Index
Option is of significant relevance for many investors

Case study setup

On August 24, 2020, PLP was introduced to the DAX® Index Option with a deferral time of 1.5 milliseconds —i.e., all
aggressive orders are delayed by 1.5 milliseconds before they can interact with orders and quotes in the order book —
passive orders and quotes are not delayed.

Eurex observed and continues to observe market quality indicators prior and after the introduction of PLP, specifically,
3 months prior to the launch of PLP (Pre-PLP — since May) as well as 3 months after the launch of PLP (3mPost-PLP
— till November) and 6 months after the launch of PLP (6mPost-PLP — till February)

Results are compared to identical market quality indicators of a control product that does not have PLP activated, the
EURO STOXX 50® Index Option, in order to control for seasonal, volatility or macroeconomic changes not related to
the PLP introduction
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PLP effects on latency arbitrage

getting liquidity
Initiation by more picture

reducing adverse attractive
selection via
protection for

assive liquidi Increased
P quidiy execution

against resting
liquidity by
clients

Measuring latency arbitrage 1) DAX® - MM Interaction 2) DAX® — Latency Arbitrage

. " . 30% 70%
= Eurex examines two distinct performance measures in

order to determine the level of latency arbitrage
1) Amount of market maker interaction, i.e., the share of @

60%

) 20% 50%
overall executed volumes trades between professional

liquidity providers (MM interaction)

40%

2) Share of overall market maker interaction, where the 10%
i .. . . . . Pre-PLP  3mPost-PLP 6mPost-PLP 30%
passive liquidity provider tried to withdraw from trading Pre-PLP 3mPost-PLP 6mPost-PLP
but was executed beforehand (Latency Arbitrage) 1) Control - MM Interaction

40% 40%

@ @ ”

2) Control - Latency Arbitrage

Effects on latency arbitrage 300 @

= The DAX® Index Option saw a significant decrease in
both measures, which continues to be observable after 6
months. In the same observation period, the control saw
a steady increase in both latency arbitrage measures

20% 20%

10%

10%
Pre-PLP 3mPost-PLP 6mPost-PLP Pre-PLP  3mPost-PLP 6mPost-PLP
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Protected Volumes link PLP and | ...
latency arbitrage reduction @

assive liquidi
i quidity execution

against resting
liquidity by
clients

Measuring Protected Volumes

= Protected Volumes are defined as non-executed orders, = 3m - Post PLP Passive Counterparty
where the passive counterparty was able to update or Agent Market Making | Proprietary |  Total
remove the passn_/e order before execution only due to . *§ Agent 0% 0% 0% -
the PLP deferral time @ o
© @ Market Making 1% 82% 12% 95%
= Protected Volumes are only observable for products 35 _
) < § Proprietary 0% 3% 2% 5%
with PLP, and thus cannot be compared to the control
_ o Total 1% 85% 14% 100%
= Protected Volumes causally link PLP to the reduction in
latency arbitrage as it shows the origin of the non-
executed orders 6m — Post PLP Passive Counterparty
= After 3 and 6 months, the overwhelming majority of non- Agent | Market Making | Proprietary [ Total
executed orders are found between professional ® g Agent 0% 0% 0% 0%
. . . . . . . 7) o
liquidity takers and liquidity providers 2§ Market Making 1% 830 12% —
. . . o £
= Client trading is not affected by PLP, no shadow or 28 Proprietary 0% 3% 1% 4%
ghost liquidity is hindering client interaction with other
Total 1% 86% 13% 100%

trading participants
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@' roviding
liquidity is Improved

getting liquidity
Initiation by more picture
reducing adverse attractive

selection via

protection for

assive liquidi Increased
P quidiy execution

PLP effects on order book competition

against resting
liquidity by
clients

Measuring competition 1) DAX® — HHI 2) DAX® — Trading Participants
0.12 45

1) Eurex measures the Herfindahl Index based on the

traded order book volumes (HHI). A Herfindahl Index
of 1 indicates a monopoly, decreasing HHI indicates @ @ @
I 35 (

an increase in market competition. 0.09
. | I

Pre-PLP  3mPost-PLP 6mPost-PLP

2) To measure competition on top of the order book, the
median number of trading participants continuously
active on the best price level over a month is counted O PP 3mPostPLP BmPos.PLP

(Trading Participants) .
1) Control — HHI 2) Control — Trading

Effects on competition 0.12 Participants

45
QQ .

participants at the best price level also increased. In

comparison, the control saw only minor improvements

in both measures during the observation period 0.06 25
Pre-PLP 3mPost-PLP 6mPost-PLP Pre-PLP  3mPost-PLP 6mPost-PLP
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competition as additional trading participants joined
trading the order book in ODAX. The number of 0.09
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PLP effects on the liquidity picture

Measuring the liquidity picture

» Eurex uses several metrics to measure liquidity, two
measurements are considered in this assessment:

1) Quoted Bid-Ask spread in index points on a daily

basis, averaged over all instruments (Quoted Spread)

2) Median offered sizes on bid and ask side on a daily
basis, averaged over all instruments traded (Offered

Sizes)

Effects on the liquidity picture

= On the first date of activation, quoted spreads in the

DAX® Index Option already improved significantly, so did
offered sizes. In comparison, the control saw only minor

improvements in the liquidity picture during the

observation period

EUREX
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Providing

liquidity is Improved
getting liquidity
Initiation by more picture
reducing adverse attractive
selection via
protection for

ive liquidi Increased
passive liquidity execution
against resting
liquidity by
clients

2) DAX® — Offered Sizes

@
' I

Pre-PLP  3mPost-PLP 6mPost-PLP

2) Control — Offered Sizes
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PLP effects on Client Executions and Client

Aggressiveness

Measuring Executed Volumes and Client Aggressiveness

Eurex relies on two distinct measurements:

1) The average daily volumes (ADV) executed by clients in
the order book per product (ADV Traded)

2) The overall share of aggressively executed client
volumes against resting liquidity in the order book (Client
Aggressiveness)

Effects on Executed Volumes and Client Aggressiveness

= Client ADVs declined in the DAX® Index Option.
Compared to the control, a difference in development is
only observable after 3 months, after 6 months both
products share the same development.

= Concerning client aggressiveness, the DAX® Index
Option shows a stronger increase after 3 months, this
difference reduces slightly after 6 months

EUREX 12
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1) DAX® — ADV Traded
(in thousand)

20
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Pre-PLP

1) Control — ADV Traded
(in thousand)
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Pre-PLP 3mPost-PLP 6mPost-PLP

3mPost-PLP 6mPost-PLP

10%

5%

0%

20%
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Providing
liquidity is

Improved
getting liquidity

Initiation by more picture

reducing adverse attractive

selection via

protection for

passive liquidity

Increased
execution
against resting

liquidity by
clients

1) DAX® — Client
Aggressiveness

Pre-PLP 3mPost-PLP 6mPost-PLP

2) Control — Client

Aggressiveness

Pre-PLP 3mPost-PLP 6mPost-PLP
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Conclusions & Outlook

Where do we want to go?
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Conclusions

e The order book liquidity picture

a in the DAX® Index Option
Order book competition in the DAX® Index |mpro:j/§d S|grt1)|f|(;]antly
Option increased according to both acc?r O:ng ;OI Otd miasires
measures applied, while order book filpSi(Ij?t ’ V\i/ctluer:;t(:;e?:(c))ntrol
competition at the control only slightly 9 y F} _ 4 sliahtl
increased over the same time period g a groulzhon y mcriase S 'Igdt y
over the same time perio
Providing Improved g
o e
getting more : )
The amount of latency Initiation by attractive picture After 6 months it cannot be
arbitrage trades in the reducing adverse seen yet that PLP fosters
DAX® Index Option ;sé?gtciggnvifgr client .execution_s in the order
decreased significantly passive liquidity book in comparison to the

according to both control group, although client

Increased execution

measures applied, against resting aggressiveness is strongly

while latency arbitrage liquidity by clients increasing, which is positive.

at the control group Due to its rather long term

increased over the nature, this effect was

same time period expected to take more time
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Disclaimer

© Eurex 2020

Deutsche Borse AG (DBAG), Clearstream Banking AG (Clearstream), Eurex Frankfurt AG, Eurex Clearing AG
(Eurex Clearing) and Eurex Repo GmbH (Eurex Repo) are corporate entities and are registered under German law.
Eurex Global Derivatives AG is a corporate entity and is registered under Swiss law. Clearstream Banking S.A. is a
corporate entity and is registered under Luxembourg law. Deutsche Boerse Asia Holding Pte. Ltd., Eurex Clearing
Asia Pte. Ltd. and Eurex Exchange Asia Pte. Ltd are corporate entities and are registered under Singapore law.
Eurex Frankfurt AG (Eurex) is the administrating and operating institution of Eurex Deutschland. Eurex Deutschland
is in the following referred to as the “Eurex Exchange”.

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, Clearstream, Eurex, Eurex Clearing, Eurex Repo as well as the Eurex
Exchange 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 timeliness 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 contained in this publication.

This publication is published for information purposes only and shall not constitute investment advice respectively
does not constitute an offer, solicitation or recommendation to acquire or dispose of any investment or to engage in
any other transaction. This publication 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 and Eurex Clearing offer services directly to members of the Eurex Exchange respectively to clearing
members of Eurex Clearing. Those who desire to trade any products available on the Eurex market or who desire to
offer and sell any such products to others or who desire to possess a clearing license of Eurex Clearing in order to
participate in the clearing process provided by Eurex Clearing, should consider legal and regulatory requirements of
those jurisdictions relevant to them, as well as the risks associated with such products, before doing so.

Only Eurex derivatives that are CFTC-approved may be traded via direct access in the United States or by United
States persons. A complete, up-to-date list of Eurex derivatives that are CFTC-approved is available at:
http://www.eurexchange.com/exchange-en/products/eurex-derivatives-us. In addition, Eurex representatives and
participants may familiarise U.S. Qualified Institutional Buyers (QIBs) and broker-dealers with certain eligible Eurex
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equity options and equity index options pursuant to the terms of the SEC’s July 1, 2013 Class No-Action Relief. A
complete, up-to-date list of Eurex options that are eligible under the SEC Class No-Action Relief is available at:
http://www.eurexchange.com/exchange-en/products/eurex-derivatives-us/eurex-options-in-the-us-for-eligible-
customers... Lastly, U.S. QIBs and broker-dealers trading on behalf of QIBs may trade certain single-security futures
and narrow-based security index futures subject to terms and conditions of the SEC’s Exchange Act Release No.
60,194 (June 30, 2009), 74 Fed. Reg. 32,200 (July 7, 2009) and the CFTC’s Division of Clearing and Intermediary
Oversight Advisory Concerning the Offer and Sale of Foreign Security Futures Products to Customers Located in the
United States (June 8, 2010).

Trademarks and Service Marks

BuxI®, DAX®, DivDAX®, eb.rexx®, Eurex®, Eurex Repo®, Eurex Strategy WizardSM, Euro GC Pooling®, FDAX®,
FWB®, GC Pooling®, GCPI®, MDAX®, ODAX®, SDAX®, TecDAX®, USD GC Pooling®, VDAX®, VDAX-NEW® and
Xetra® are registered trademarks of DBAG. All MSCI indexes are service marks and the exclusive property of MSCI
Barra. ATX®, ATX® five, CECE® and RDX® are registered trademarks of Vienna Stock Exchange AG. IPD® UK
Quarterly Indexes are registered trademarks of Investment Property Databank Ltd. IPD and have been licensed for
the use by Eurex for derivatives. SLI®, SMI® and SMIM® are registered trademarks of SIX Swiss Exchange AG. The
STOXX® indexes, the data included therein and the trademarks used in the index names are the intellectual property
of STOXX Limited and/or its licensors Eurex derivatives based on the STOXX® indexes are in no way sponsored,
endorsed, sold or promoted by STOXX and its licensors and neither STOXX nor its licensors shall have any liability
with respect thereto. Bloomberg Commodity IndexSM and any related sub-indexes are service marks of Bloomberg
L.P. PCS® and Property Claim Services® are registered trademarks of ISO Services, Inc. Korea Exchange, KRX,
KOSPI and KOSPI 200 are registered trademarks of Korea Exchange Inc. BSE and SENSEX are trademarks/service
marks of Bombay Stock Exchange (BSE) and all rights accruing from the same, statutory or otherwise, wholly vest
with BSE. Any violation of the above would constitute an offence under the laws of India and international treaties
governing the same.

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

Eurex Deutschland qualifies as manufacturer of packaged retail and insurance-based investment products (PRIIPs)
under Regulation (EU) No 1286/2014 on key information documents for packaged retail and insurance-based
investment products (PRIIPs Regulation), and provides key information documents (KIDs) covering PRIIPs traded on
Eurex Deutschland on its website under the following link: http://www.eurexchange.com/exchange-
en/resources/regulations/eu-regulations/priips-kids.

In addition, according to Art. 14(1) PRIIPs Regulation the person advising on, or selling, a PRIIP shall provide the
KID to retail investors free of charge.
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