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Xetra Midpoint

* Launched 202412009.
* No pre-trade transparency, i.e., dark order book.
* For all instruments for which Xetra is reference market.
- mipoint to Xetra mid price.
* In-process - no latency arbitrage.
« Minimum-acceptable quantity (MAQ).
- complex matching logic (> polynomial complexity)
 Limit (off-tick)/market, GFD/IOC/FOK orders.
* Price-volume-time priority.
« Sweep order - dark-to-lit.
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We Don’t Want This

« Without reference price waiver (e.g. LIS),

dark venues must match at reference price.

« Dark pools adjust price via fiber feed from
primary.

« Arbitrageurs can observe mid change on
primary and snipe stale mid price on dark
pool.

* Primary->dark latency comprises large
chunk of volume.

Stale Mid Notional [%]
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- Matching on Stale Mid Prices
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pre—tr/ade half-spread

We Do Want This g1 7 =

A i
« Seemingly: No downside of flagging every 1
aggressive order as midpoint sweep. ]

« Expect: same toxicity in midpoint and lit book.
* Empirically:

T7—>IVIID

mross Markout [bps]
1

- Mid-mid less toxic than CLOB. w
- Sweep orders less toxic than aggressive A
CLOB-only orders. ]
Stable over time. N E_
No deterioration with growing volumes. :

Why?
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A Self-Sustaining Less Adverse Equilibrium

Aggressive|Gross Markout [bps]
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+0.62 bps

+0.07 bps

|OC Sweep orders (almost) perfect A/B
test for comparing market impact of dark
vs. lit trades.

Fill against mid or CLOB unknown at time
of sending request.

Minimize market impact for parent
orders.

Temporary market order beneficial when
position closed quickly.

Foregoing possible price improvement
optimal for HF Ts.
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,Duplicated-then-Canceled Liquidity*

Observation:

Participants cancel ,duplicated” orders on other venues after a
fill.

Hans Degryse, Rudy De Winne, Carole Gresse, and Richard Payne, Duplicated
Orders, Swift Cancellations, and Fast Market Making in Fragmented Markets,
2016 (https://papers.ssrn.com/sol3/papers.cfm?abstract id=3356695).
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3356695

Not All Levels Are Created Equal

1] XEUR | FGBL.5.JUN25.5EP25.5PD
2025-06-04 15:00:03 401700252 1749049203401700252

MMs sell @ask :
@ ask level survives

profit == half-spread?

_ bid level collapses
MMs buy @bid

15.06:40
Time (in UTC)

Aggressive SELL MIXED Aggressive BUY
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Enter Adverse Selection

« Much more volume trades on collapsing
level than on surviving level (>10:1).

* Fill on collapsing level
—> loss of half-spread (>90%)
* Fill on surviving level
—> profit of 1.5 x spread (< 10%)

 Probability improves towards front of queue

Internal

Surviving Level Volume Share [%]
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Location, Location, Location
... in the Queue

DQ60 by Filled Volume Ahead

(FESX, 20220401...20220531)

20 4
« Assume 100 shares get filled on surviving

level, 1,000 on the collapsing level.
 First 100 traded shares on the level: 50:50
* Anything after 100 shares: always “bad” fill

15 -

10 -

* In practice:

Avg. Gross DQ60 [EUR/lot]

* no fixed cutoff |
net profit

* probabilities vary gradually

00 4

gross loss

e Chartis for futures (and old) but holds h - -
universally_ ...th Lot Traded on Level [-]

18 September 2025

Internal



Multiple Queues

Incoming flow

« Equities on multiple venues. m

« OQutright & calendar spreads.
* |Instruments with synthetic matching.

Which queue am | in?
— | | | |

? — | | | |
— | | | |
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Approach “Pick A Lane”

« Join a single queue.

« Only good fill when order in the “right” queue.

“good” volume

All good!

Internal
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Approach “Hedge Your Bets”

« Smaller volume in each queue.

« High probability of good fill but only for fraction of volume; overall (for same volume) no
better.

25% good!
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Approach “XOR” a/k/a Duplicated-then-Canceled

* Full volume in each queue.

« Once volume is filled, cancel remaining.

« Maximizes effective queue position.
« Small chance of overfill.

« The more queues (lit or dark) you join, the

better.
All good!

|

“good” volume

|

Internal

Externality of fragmentation
“Ghost liquidity”

All good!
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Canary Fills

Incl. “naked” trades.

I I
0.2 HEEl Xetra Trade (after =100 ms gap)

° Trades On Other VenueS ShOrﬂy after a trade mmm Subsequent Cboe Trades (same side & price) - if any
are more toxic than the average trade.

* Holds in both directions (only XETR->Cboe
shown in chart).

« Partly unavoidable (orders sent to multiple
venues to avoid latency arbitrage a la “Flash
Boys™).

T+10 s Gross Passive Markout [bps]

« Some avoidable only with MW.

1.2 4

« Plenty of toxic fills even beyond fiber latency.

Fiber Tatency
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) Trade-Oﬁ: Worth gIVIng up queue pOSItlon? l Dlata:DAX40, 20250L0I1..20250630
(Not necessarily a subsequent fill.) : :
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Xetra Retail Execution

/




Launched 20240520 for equities, ETFs from 20250301.

Retail liquidity provider (RLP) orders can only interact with
retail member organization (RMO) orders.

RMO orders can match against any order.
—> additional, interleaved orderbook only for retail
Best of both world for retail traders:
* Possible price improvement.
 Full liquidity of CLOB.
3 real-time level-2 feed (not via member feed)

DAX constituents: = half of RMO volume is matched against
RLP.
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RLPs can harvest low-information flow.
No negative impact on CLOB trading 17.5

observed (liquidity, markouts, ...). 150-
RLP itself has become very competitive. 125

Gross T+10 s RLP Markout [bps]

¢ .

CLOB
(Instruments w/ KLP Trades)
754 Data: 20240520-20250520, ETF from 20250301 ©2025 Deutsche Borse AG
N T T 1 1 1
DAX MDAX SDAX OTHER EQUITY ETF

18 September 2025

Internal



RLP More Than Just An Afterthought

A LOT of RLP liquidity.

Usually with very good queue position (no dange of

being sniped).

Internal

MsgSegNum: 184 Time: 07:00:01.660006939Z

BASF SE NA O.N. | 300 (1)
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RLP Make the Worst-Case Less Bad

« HUGE price improvements for large trades 100 1 —-
in illiquid (non-DAX/MDAX/SDAX 1 mmo | meanl
constituents). 0 2 2 —E

« 1,000’s EUR for individual trades.

« “Direct” price improvement (RLP inside
BBO) only around 3 EUR / trade.

* “Indirect” price improvement (reduced depth
of trade) much larger > 10 EUR / trade.
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Liquidity Cannibalization?

= Does the RLP liquidity come at the cost of
CLOB liquidity? — No.

» RLP liquidity exceeds CLOB liquidity.
= RLP liquidity is genuine additional liquidity.

Internal
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This content is for informational purposes only. None of the information constitutes investment advice or an offer to
sell or the solicitation of an offer to buy any contract, share or other financial instrument. This content is only for use
as general information and all descriptions, examples and calculations contained are for illustrative purposes only.

Deutsche Borse AG, Frankfurter Wertpapierbdrse (FWB®, the Frankfurt Stock Exchange), Eurex Frankfurt AG,
Eurex Deutschland and Eurex Clearing AG and Deutsche Borse Digital Exchange do not represent that the
information in this publication is comprehensive, complete or accurate and exclude liability for any consequence
resulting from acting upon the contents of this or another publication, in so far as no willful violation of obligations
took place or, as the case may be, no injury to life, health or body arises or claims resulting from the Product Liability
Act are affected.

Securities traded on the Frankfurt Stock Exchange and Eurex derivatives (other than EURO STOXX 50® Index
Futures contracts, EURO STOXX® Select Dividend 30 Index Futures contracts, STOXX® Europe 50 Index Futures
contracts, STOXX® Europe 600 Index Futures contracts, STOXX® Europe Large/Mid/Small 200 Index Futures
contracts, EURO STOXX® Banks Sector Futures contracts, STOXX® Europe 600 Banks/Industrial Goods &
Services/Insurance/Media/Personal & Household Goods/Travel & Leisure/Utilities Futures contracts, Dow Jones
Global Titans 50 IndexSM Futures contracts, DAX® Futures contracts, MDAX® Futures contracts, TecDAX® Futures
contracts, SMIM® Futures contracts, SLI Swiss Leader Index® Futures contracts, RDXxt® USD - RDX Extended
Index Futures contracts, Eurex inflation/commodity/weather/property and interest rate derivatives) are currently not
available for offer, sale or trading in the United States nor may they be offered, sold or traded by persons to whom
US tax laws apply.

The fund shares listed in XTF Exchange Traded Funds® are admitted for trading on the Frankfurt Stock Exchange.
Users of this information service who legally reside outside Germany are herewith advised that sale of the fund
shares listed in XTF Exchange Traded Funds may not be permitted in their country of residence. The user makes
use of the information at their own risk.

Legal validity of this disclaimer

In the event that individual parts of or formulations contained in this text are not, or are no longer, legally valid (either
in whole or in part), the content and validity of the remaining parts of the document are not affected.

Trademarks

The following names and designations are registered trademarks of Deutsche Borse AG or an affiliate of Deutsche
Bdrse Group:

1585®; A7®; Buxl®; C7®; CDAX®; CEF®; CEF alpha®; CEF ultra®; CFF®; Classic All Share®; Clearstream®;
CX®; D7®; DAX®; DAXglobal®; DAXplus®; DB1 Ventures®; DBIX Deutsche Borse India Index®, Deutsche Borse®;
Deutsche Borse Capital Markets Partner®; Deutsche Borse Commodities®; Deutsche Borse Venture Network®;
Deutsches Eigenkapitalforum®; DivDAX®; eb.rexx®; eb.rexX Jumbo Pfandbriefe®; ERS®; eTriParty®; Eurex®;
Eurex Bonds®; Eurex Clearing Prisma®; Eurex Improve®; Eurex Repo®; Euro GC®; ExServes®; EXTF®; F7®;
FDAX®; FWB®; GC Pooling®; GCPI®; GEX®; Global Emission Markets Access — GEMA®; HDAX®; iINAV®; L-
DAX®; L-MDAX®; L-SDAX®; L-TecDAX®; M7®; MDAX®; N7®; ODAX®; OkoDAX®;PROPRIS®; REX®; RX REIT
Index®; SCHATZ-FUTURE®; SDAX®; ShortDAX®; StatistiX®; T7®; TecDAX®; Technology All Share®; TRICE®;
USD GC Pooling®; VDAX®; VDAX-NEW®; Vestima®; Xcreen®, Xemac®; Xentric®, Xetra®; Xetra-Gold®; Xpect®;
Xpider®; XTF®; XTF Exchange Traded Funds®; We make markets work®

The names and trademarks listed above do not represent a complete list and, as well as all other trademarks and
protected rights mentioned in this publication, are subject unreservedly to the applicable trademark law in each case
and are not permitted to be used without the express permission of the registered owner. The simple fact that this
publication mentions them does not imply that trademarks are not protected by the rights of third parties.

The STOXX® indices, the data included therein and the trademarks used in the index names are the intellectual
property of STOXX Ltd., Zug, Switzerland and/or its licensors. Eurex' derivatives based on the STOXX indices 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.

STOXX iSTUDIO® is a registered trademark of STOXX Ltd., Zug, Switzerland.
EEX® is a registered trademark of European Energy Exchange AG.
TRADEGATE® is a registered trademark of Tradegate AG Wertpapierhandelsbank.

Flexible is better.® is a registered trademark of Axioma, Inc.
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