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|IOC Competitiveness Score
A (Close-to-)Zero-Knowledge KPI

Methodology for Measuring Latency
Competitiveness
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Can Measure Speed but what Matters in Rank

Participants’ Toolbox: Want to know:

Own latency Where do | rank?

= pure wire-to-wire (t11-to-t1) How many people ahead/behind?

» infra/connectivity (t9d-to-t11 and t3a-to-t3n) | What is the gap?

= Hit rate |Is someone faster? How many?
Competitors latency TMI

= Winner's latency (for lost races)
= N-1 trades (latency of fastest loser)
= ExchangeOrdID (# of losers)
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Challenges

= Data not deterministic

= Participant A is not always faster than B in races where both participate.
= Data incomplete

= no (or little) data for all possible pairs of participants
= Data ,inconsistent”

= not necessarily transitive, i.e., A>B>C need not imply A>C
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scoring (David 1987), whereas CBI lacks this desirable
property. We therefore recommend that DS should
always be used in preference to CBI when calculating
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Winners and Losers

B | =

Dyadic Interactions

W B wins
w2 W
A - ) 3L
B - PN SL2
L1 B 13 L3
12 3 13 -4

Wins & Losses

W

O O o o

1ms time

Dominance Matrix

Loser Loser
L1 L2 L3 L4 Ppin W L1 L2 L3 L4
1 1 1 O W .55 .55 .55
1 1 O ‘ E L1 .45 55 .55
0 1 0 S L2 45 45 .25
0O O 0 = L3 .45 .45 .45
O O O L4

*biased towards 50% based on binomial CDF

27/09/24



David‘s Score
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sum of my win sum of my win sum of others® win sum of others® win
percentages percentages (weighted percentages percentages (weighted
by win percentage) by winpercentage)
Normalize:
DS, = 100 « 2k — 1P
= *
& UB — LB

Lower bound (LB): Score of hypothetical perpetual loser
Upper bound (UB): Score of hypothetical consistent winner

Reference: David, H.A. (1988) The Method of Paired Comparisons. Charles Griffin & Company, London.
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Properties

= Wins against more competitive losers raise
score.

=  Additional losers increase score.

= Moving ahead amongst losers improves
score.

= No information about latency differences
(and not needed).

= No information about number of
participants.

= No information about rank (not even 1%Y).

can use any subset of trades (by winner
latency, by time, by trigger/target, ...).

Score depends on competitiveness of
races joined.

Point-in-time value not useful, only trend.

shares a lot of properties with ELO score
from chess.
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Synthetic Examples

Score [-]
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« Track competitiveness over time.
* More granular than hit rate.

* In example: Competitiveness increases
before improvement in hit rate is seen.
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Subscores

trigger — target

FESX
FETP
FGBL
FDAX
FGBX
FDAX
FESX
FOAT
FDAX
FESX
FESX
FGBM
FGBL
FSMI
FDXM

O T e e O

FESX
FBTP
FGBL
FDXM
FGBX
FDX5
FDAX
FOAT
FDAX
FDXM
FDX5
FGBM
FGBX
FSMI
FDAX

races

2975
2560
2184
1907
1870
1455
1451
1444
1340
1045
731
700
601
583
560

joined

452
321
194
263
187
7
590
116
186
161
46
100
139
11

won

84
41

198

13
18

12
49

I0C Competitiveness Score [-]

o e Score can be computed for arbitrary

ison , i subset of races.
. ' 23 = by winner's reaction time
1g——o i : _ _: B 85.4 )
g L s = by trigger/target
“e Pt = Qver date/time ranges
81.1 B4 B4.; -
60 b e s = by traded instrument
pe e = by trigger size
65.6 O B 83,6 -
248D »88.7 = Dy trade size
84,70 = | -
7380 [
EERIE =] b B850

45.7 O— ; = 87.0
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Delivery

Anticipated Options:

Part of ,Private HPT" offering
A7

Both

Neither

Other

None
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Disclaimer

© Deutsche Borse Group 2024

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 Wertpapierbérse (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 Bdrse AG or an affiliate of Deutsche
Borse Group:

1585®; A7®; BuxI®; C7®; CDAX®; CEF®; CEF alpha®; CEF ultra®; CFF®; Classic All Share®; Clearstream®;
CX®; D7®; DAX®; DAXglobal®; DAXplus®; DB1 Ventures®; DBIX Deutsche Bdrse India Index®, Deutsche Borse®;
Deutsche Borse Capital Markets Partner®; Deutsche Bérse 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®; INAV®; 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 iISTUDIO® 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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