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Synthetic Butterflies and Condors

=  Synthetic matching for simple instruments and calendar spread
instruments available for various futures products at Eurex

= STIRs product suite offers additional complex instruments like
futures condors and butterflies with four leg instruments

= Synthetic matching in condors and butterflies complements already
existing calendar spread synthetic matching and enhances
orderbook liquidity and transparency in these products
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1 - Terminology

Expiries A, B, C, D ordered by shorter expiry first, meaningA < B < C <D

Simple instrument with expiry 4 denoted
by SI(A):

2 @
(sell)

Calendar spread with expiry A < B
denoted by Spd(A4, B):

(sell) sell (buy) B
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Condor with expiry A < B < C < D denoted
by Con(4,B,C,D):

buy (sell) A
buy @GIeR:ASD) — sell (buy) B,
(sell) sell (buy) C,
buy (sell) D

H

Butterfly with expiry A < B < C denoted by
But(4, B, C):

buy (sell) 4,

buy EpaeN:Ns) —— sell (buy) twice B,
(sell) buy (sell) C
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Notation synbuy SI(A), synsell But(A, B),

2 - Concept Of Synthetic MatChing (1) synbuy But(A4, B, C) or snysell Con(A, B, C, D) is indicating
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a synthetic combination resulting in the corresponding

orderbook side.

Considering orderbook sides with best price level and accumulated quantity of best price level; except on

incoming side, individual orders are not considered

Orderbook sides are combined in such way that the combination is completely balanced and results to a closed

match path
o Example: closed match path of length 2 buy SI(A) @ sell Spd(A,B) @ sell SI(B)

Any orderbook side of a closed match path can represent the incoming orderbook side containing the incoming
order with corresponding price and quantity; all remaining orderbook sides on the passive side are creating a

synthetic path resulting to an orderbook side opposite to the incoming orderbook side
o Example: incoming sell SI(B) is opposite to buy SI(A) @ sell Spd(A, B) =: synbuy SI(B)

Any closed match path has a specific orientation; change of orientation results to the opposite side of the

incoming orderbook side

o Example: opposite orientation of above sell SI(A) @ buy Spd(A,B) @ buy SI(B)
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2 — Concept of Synthetic Matching (2)

Condition
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Match price condition:

» Sum of sign-adapted price of orderbook sides along a closed synthetic match path including incoming orderbook

side must be equal to or larger than zero (all ask prices are multiplied by (-1) before summing up)

» Consequently, the price limit of an incoming buy (sell) order must be equal to or higher (lower) than the price limit

of the synthetic path on passive orderbook side opposite to incoming aggressive one

Match quantity condition:

* Minimum over quantity contributions of all orderbook sides including incoming orderbook side along a closed

path must be strictly larger than zero

= For any complex instruments with leg ratio 1 involved in closed synthetic match path, the match quantity condition

is automatically satisfied
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3 — Condor Synthetics: Closed Match Paths for Condor

Only the most essential synthetic condor combinations are considered.

= Condor synthetics is based on 4 different closed match paths consisting of one side and additional orderbook

sides of simple instruments or

o Closed match path of length 4: buy SI(A) @ sell SI(B) @ sell SI(C) & buy SI(D) @

o Closed match path of length 3: buy SI(A) @ sell SI(B) @ @
o Closed match path of length 3: @ sell SI(C) & buy SI(D) &
o Closed match path of length 2: &) &)

= As mentioned before, closed match paths have two different orientations; only the sell side of the condor order book is given above
= Please note that the 4 different closed match paths contain the same condor with the same 4 expiries
= Other closed match paths containing one or more condors are not considered

o Condor composed of diagonal calendar spread : buy SI(A) @ @ sell SI(C) B

o Match path containing two condors: D D D
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3 — Condor Synthetics: Closed Match Paths for Butterfly

Butterflies can be treated as specific condors with second and third condor

leg identical to each other.

= Consequently, the following 4 different closed match paths consists of one side and orderbook sides of simple

instruments or

o Closed match path of length 4: buy SI(A) @ sell SI(B) @ sell SI(B) @ buy SI(C) @ @

o Closed match path of length 3: buy SI(A) @ sell SI(B) @ 45

o Closed match path of length 3: @ sell SI(B) @ buy SI(C) &

o Closed match path of length 2: @ @
= Again, closed match paths are characterized by their orientation, only sell side of butterfly orderbook mentioned above
= Please note that the 4 different closed match paths contain the same butterfly with the same 3 expiries
= QOther closed match paths containing, e.g., more than one butterfly are not considered

o Match path containing two butterflies: D D S
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3 — Condor Synthetics: Category 1 vs Category 2 Paths

To avoid crossed orderbook situations, condor synthetics distinguishes

between different categories of synthetic paths

All paths resulting to a synthetic butterfly or synthetic condor are handled as
synthetic paths of category 1 (implied-in), i.e., any price or quantity
update of a synthetic butterfly or condor path is immediately

distributed via market data interfaces

All synthetic paths resulting to a simple instrument or calendar spreads and
which contain a butterfly or condor orderbook side are treated as synthetic
paths of category 2 (implied-out), i.e., any update of price or quantity of
synthetic simple instrument or calendar spread paths derived from
condor synthetics is only triggered in case of an incoming simple

instrument or calendar spread order entering the opposite orderbook side

Synthetic paths of category 1 are used to create additional liquidity in
butterflies and condors and synthetic paths of category 2 are required to

prevent crossed orderbook situations in butterflies and condors.
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Example 1
Taking closed match path
buy SI(A) @ sell SI(B) @ sell Spd(B,C) D

the synthetic combination buy SI(A) @ sell SI(B) @ sell Spd(B, ()
is representing orderbook side.

Any price or quantity update of resulting from a
price or quantity update in the orderbook sides buy SI(A), sell SI(B)
or sell Spd(B, C) will be published immediately.

\Y%

Example 2
Taking closed match path
buy SI(A) @ sell SI(B) @ sell Spd(B,C) D

the synthetic combination sell SI(B) @ sell Spd(B,C) @
is representing synsell SI(A).

Matching of synsell SI(A) against an incoming buy SI(A) will
prevent display of crossed orderbook if incoming
buy SI(A) would be written to its orderbook instead of matching.




4 — Synthetic Matching Condition for Condors

General matching condition (reminder):

=  Sum of sign-adapted price of orderbook sides along a closed synthetic match path (incl. incoming order) must be equal to or larger than zero

=  Consequently, the price limit of an incoming buy (sell) order must be equal to or higher (lower) than the price limit of the synthetic path on passive orderbook side

opposite to incoming aggressive one

Example 1: Incoming order of closed match path buy SI(A) @ sell SI(B) @ sell Spd(C,D) @
= Match price condition: BP(SI(A))— AP(SI(B)) — AP(Spd(C,D)) — > 0 resulting to

< BP(SI(A)) — AP(SI(B)) — AP(Spd(C,D)) = = TP(Con(4,B,C,D))
= Match quantity: TQ = MIN{BQ(SI(4)); AQ(SI(B)); AQ(Spd(C,D)); } (no specific match quantity condition)
Example 2: Incoming of closed match path sell Spd(A,B) @ buy Spd(C,D)
= Match price condition: —AP(Spd(A,B))+ BP(Spd(C,D)) + > 0 resulting to

> AP(Spd(4,B)) — BP(Spd(C,D)) = = TP(Con(4, B, C,D))

= Match quantity: TQ = MIN{AQ(Spd(A,B)); BQ(Spd(C,D)); } (no specific match quantity condition)

As usual, any price advantage available on closed synthetic match path is given to incoming order, and no specific match quantity condition to be

considered.
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5 — Synthetic Matching Condition for Butterflies

General matching condition (reminder):

=  Sum of sign-adapted price of orderbook sides along a closed synthetic match path (incl. incoming order) must be equal to or larger than zero

=  Consequently, the price limit of an incoming buy (sell) order must be equal to or higher (lower) than the price limit of the synthetic path on passive orderbook side

opposite to incoming aggressive one

= Separate handling required for closed butterfly match path of length 4 involving two times inner butterfly leg (see Appendix)

Example 1: Incoming buy SI(C) order of closed match path buy Spd (A, B) @ sell SI(B) & buy SI(C) &

= Match price condition: BP(Spd(A,B))— AP(SI(B))+ BP™(SI(C)) — > 0 resulting to
BP™¢(SI(C)) = AP(SI(B)) — BP(Spd(4,B)) + =: APSY"(SI(C)) = TP(SI(C))
= Match quantity: TQ = MIN{AQ(SI(B)); BQ(Spd(A,B)); ; BQC(SI(C))} (no specific match quantity condition)

Example 2: Incoming sell Spd (B, C) of closed match path buy SI(A) @ sell SI(B) @ sell Spd(B,C) &

= Match price condition: BP(SI(A))— AP(SI(B)) — AP™(Spd(B,C)) — >0 resulting to
AP™(Spd(B,C)) < BP(SI(A)) — AP(SI(B)) — = BPV"(Spd(B,C)) = TP(Spd(B, ()
= Match quantity: TQ = MIN{BQ(SI(A)); AQ(SI(B)); ;AQ™C(Spd (B, €))} (no restrictions)

Again, any price advantage available on closed synthetic match path is given to incoming order, no deviations to condors. Special handling is required for closed synthetic butterfly

match path of length 4 exclusively containing simple instruments (see appendix).
Deutsche Borse Group 11 18 September 2025



Appendix
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Appendix — Synthetic Matching Conditions for Butterflies (1)

= In line with general matching condition outlined before, specific handling is required for closed butterfly match path

buy SI(A) @ sell SI(B) @ sell SI(B) & buy SI(C) & (and its opposite closed synthetic match path)
o Match price condition: BP(SI(A)) —2- AP, (SI(B)) + BP(SI(C)) — >0
o Match quantity condition: TQ = MIN {BQ(51(4)); (40..(SI(B))) DIV 2; BQ(SI(C)); }>o0

o In case the best price level of sell SI(B) only contains a 1 lot order, price AP, (SI(B)) is considering the second-best price level and the

quantity AQ., (SI(B)) is the quantity accumulation of both price levels
o Later, when orderbook allocation kicks in, the 1 lot price best order has higher priority than second best orders

= Thus, adapted match conditions do consider the quantity contribution of inner butterfly leg which must be strictly larger than 1, i.e.,

BQ(SI(B)) > 1 or AQ(SI(B)) > 1, to avoid that traded quantity would result to TQ = 0

*= In case of incoming outer leg order or incoming butterfly order and by considering the adapted match conditions, calculation of synthetic price and

matched quantity is straight forward by using AP, and AQ,

match path only containing

= Example: Incoming buy SI(C) order of closed path buy SI(A) @ sell SI(B) @ sell SI(B) @ buy SI(C) @

Leg or of incoming Butterfly in case of closed
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o Match price condition: BP(SI(A)) —2-AP,(SI(B)) 4+ BP"¢(SI(C)) — > 0 is resulting to
BP™¢(SI(C)) = 2- AP, (SI(B)) — BP(SI(A)) + = APSV"(SI(C)) = TP(SI(C))
o Match quantity condition: TQ = MIN {BQ(51(4)); (4P, (SI(B))) DIV 2; BQ™(SI(C)); }>o0
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Appendix — Synthetic Matching Conditions for Butterflies (2)

= Considering inner butterfly leg B of match path buy SI(A) @ sell SI(B) @ sell SI(B) @ buy SI(C) &

= Matching condition is given by BP(SI(A)) — 2 - AP"¢(SI(B)) + BP(SI(C)) — > 0 resulting to
o Match price condition: AP™(SI(B)) <1/, (BP(SI(A)) + BP(SI(C)) — ) =: BPY"(SI(B)) = TP(SI(B))
o Match quantity condition: TQ = 2 - MIN {B0(51(4)); BQ(SI(C)); s (AQre(s1())) p1v 2} > 0

o AQi”C(SI(B)) is considering an additional 1 lot order stored in the orderbook on the same side of the incoming order provided the price

APPO°k(SI(B)) of such a 1 lot order is equal to or better than AP™¢(SI(B)), i.e. APPO°k < Apinc

o Note that in case of price of passive 1 lot order AP?°°% (SI(B)) is better than price of incoming order APi”C(SI(B)), the passive 1 lot order

receives a match price advantage since matching takes place at price of AP (SI(B)) or even better

o Inany case, passive 1 lot order has higher match priority than incoming order when orderbook allocation kicks in
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= Same considerations apply to sell SI(A) @ buy SI(B) @ buy SI(B) @ sell SI(C) @ for inner butterfly leg B
= In this case, matching condition is given by —AP(SI(A)) + 2 - BP(SI(B)) — AP(SI(C)) + > 0 resulting to
o Match price condition: BP"(SI(B)) = 1/, - (AP(SI(A)) + AP(SI(0)) — ) =: APSV"(SI(B)) = TP(SI(B))
o Match quantity condition: TQ = 2 - MIN {AQ(5I(4)); AQ(SI(C)); - (BOI(s1(3)) ) DIV 2} > 0 with quantity BO{™(51(5))

enlarged by 1 lot book order if its price BPbOO"(SI(B)) satisfies the match price condition
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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.
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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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