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« B0% of enterprises are
actively using one or more
elements of Al, including ML

Opportunity

makers said they would be
making Al investments in the
next 3 years.

- Financial services are in the
top 5 sectors where Al will

e a gt + What does Al mean?
Artifiial Intelligence for « Human computer interactions
- Personalization
+ Decision making
« Pattern detection and recognition

+ Prediction




Opportunities: Overview

Hew Value Propositions

- use proxy data to
insure new risk
categories
- develop unigue
strategies and new
investment products
- develop real-time pre-
and post-trade risk
: management solutions
Radical - deploy new order
| Types to protect
Change in investors from risks
Capabilities proactively

and
Business
Models

Al/ML Complexity




Smart Money Bets on Open Source
Adoption in Al/ML FinTech Applications

Open Source
Program i
Management Final thoughts

| Open Source |
' Strateqy

Challenges |
Opportunities |

LAILA PASZTI/10.11.18




Infrastructure

Challenges

Overcoming execution challenges and
meeting timelines ...

(e “The Mew Physics of Financial Services.” httpu/veaw 3 weforem org/docs)
WEF_Mew_Physics_of_Financial_Sarvices pdf)

F &( - & /~ Data
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Companies
are open
sourcing Al
projects

Solutions

Case Study (1)

Case Study (2)




Open Source Al Makes Business Sense.....

- Technology companies are open-sourcing their Al systems
- Amazon's Alexa

- Google's TensorFlow
- Even DARPA!

- Why?
- Complexity of Al systems
- Less value in the actual code than in the way data is utilized
- Improving functionality; configure code with data sources

« Open-source ML automation tools typically address a subset of the core processes associated with modeling, training, and
refinement.

- Most support ML programming in Python or R and come integrated with common ML libraries (e.g. TPOT, Scikit, Machine
JS, etc)

- On the other hand, commercial ML automation products also provide ML-pipeline automation features including front end
collaboration, exploration, processing, and back-end management (e.g. H20.ai Driverless Al, TellMePlus, etc.)




Open Source FinTech Tools: Case Study (1)

+ Data storage
« Man AHL open source licensed its tick store (specialized type of data tool for storing high frequency financial services market data), Arctic.

« Arctic is the primary market data store for the hedge fund manager's quantitative researchers (“guants"); impressive scalability (~hundreds of
millions of rows per second for each MongoDB instance)

» Licensed under LGPL v.2.1

« By building Arctic on MongoDB, Man AHL realized a 40x cost savings when compared to its legacy time series data store and processing
performance improved by 25x.

- Use cases for write-intensive workloads outside financial service e.g. loT applications and social media feeds




Open Source FinTech Tools: Case Study (2)

« Data analysis tools
- Popular data analysis tool Pandas was developed at AQR Capital Management
+ BSD licensed

+ Pandas address key features missing in Python (handling CSV files, dealing with spreadsheets and other data
manipulation); Pandas instrumental for popularity in Python

+ Benefits to AQR more nuanced:
« Indirect benefit to popularizing underlying programming tool Python

» Pandas creator now works at another fund, Two Sigma, and continues to work full time on Pandas
- Mandate includes making sure data science tools for Python continue to develop

+ Open source project longevity is an important goal
= Without community support, no bug fixes or patches
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Open Source as a
Business Strategy

1. Analyzing Goals for the Open 2. Evaluating market need for Example Option 1:
Source Project your product ML Product = Data Pre- - replace core data processing
- To what extent does your - Conduct a competitive analysis processing + Feature lools with open source Pandas;
product implement a new of the space Engineering/algorithm bundle up with the model
platform e.g data storage or - Separate offerings into chunks selection/model training + j:ilauﬂa:':grliisl?lzhr-::?:sl ?\Inl'ﬂlze” the
automation? that could be bundled/licensed/ Model Evaluation roviding and supparting the
- Is it in your interest to sold/open-sourced separately e FYIEDH Iibrafy" 9
maintain ownership of that Conclusions:
platform - Company's core data Option 2:
« Lower development processing tools provide only a - focus on the model evaluation
costs little more functionality than solution to be sold as a separate
- Better product -= more 3. Marketin ur vision Pandas; this feature is not a product
users/customers T Determing minirmum resource competitive advantage G
+ Competitive set - the model e'u'all.!a_nnn has no | Option 3: _
advantage? freeware competition - open source the entire product
« Counter: Infrastructure - the developer libraries are

surpassed by Python but has
little Java or R competition Fe'y

yr

costs

4. Which license to use?
= Permissive v. viral

14.
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Open Source
Management Program:
Compliance

1: Administration

2: Compliance Management

Disclosure, License
Review and Compliance
Approval

3. Audits and Verification

16.
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Initiation

Developeridentifies Third
Party Software within
scope of review process

J

Determinelf Previously
Approved/Denied

Search Previously
Requested Repository.
Was Third Party Software
previously denied for
same usage pattern?

Yes

Identify alternate

t Apprpved
wved

20.
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Permissive Less Permissive Less Restrictive Restrictive

* Apachev 20 . GNU General Public
ESDM . License (GPL)
Apache v1.1 . GNU Lesser General Public
W3C Software Notice . License (LGPL)
and License GNU Affero General Public
Open Symphony License IBM Public License (IPL) License (AGPL)
Microsoft Public License (MS-PL) Creative Commons
Artistic License Attribution NonCommercial
Perl Artistic License Sharehlike License
Open Software License v2.0
Creative Commons Attribution
v2.0 and v2.5
Academic Free License v2.1
Code Project Open License
(CPOL)
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Mozilla Public License 2.0 (MPL-2.0)
1.10, “Modifications”
means any of the following:

a. any file in Source Code Form that results from an addition to,
deletion from, or modification of the contents of Covered Software;
or

LR such ! You
compliant prior to 30 days after Your receipt of the notice.

5.2. If You initiate litigation against any entity by asserting a patent infringement
claim (exduding declaratory judgment actions, counter-claims, and cross-claims)
alleging that a Contributor Version directly or indirectly infringes any patent, then
the rights granted to You by any and all Contributors for the Covered Software
under Section 2.1 of this License shall terminate.

b. any new file in Source Code Form

Software. 3. Responsibilities

Al distribution of Covered
Modifications that You create
terms of this License. You

of the Covered Software is
they can obtain a copy of this
restrict the reciplents’ rights

Restrictions:

Potentially viral

Modifications are covered by third party license
Defensive patent-related termination clauses, broad
(as in MPL-1.1) or narrow (as in MPL-2.0)
Automatic termination upon breach

5.1 or 5.2 above, all end user
3.1 Distribution of Source Form ) whih hove bosn vaRéy

Mozilla Public License 1.1 (MPL-1.1)

8.2. If You initiate litigation by asserting 3 patent infringement claim (excheding declatory
Judgment sctiors) sgainst Initial Developer or a Contributor (the Initial Developer of Contributon
againgt whom You file such action is referred to as “Participant”)  alleging that:

(a) such Participant’s Contributor Version directly or indirectly infringes any patent, then any
and all rights granted by such Participant to You under Sections 2.1 andfor 2.2 of this License
shall, upen &0 days notice from Participant terminate prospedtively, unbiss if within 60 dayvs after
recsipt of notice You either: (i) sgres in writing to pay Participant 3 mutually sgresable
reasonable rovalty for Your past and future use of Modifications made by such Participant, or (i)
withdraw Your litigation claim with respect to the Contribubor Verslon sganst such Participant. If
within §0 days of notice, & reasonable royalty and payment arrangement are not mutually
agreed upon in writing by the parties o the Btigation clam is not withdrawn, the rights granted
by Participant to You under Sections 2.1 andior 1.2 sutomatically terminate af the expiration of
the 60 day notice perkod specified above.

(b)) amy software, hardware, or device, other than such Paricipant’s Contributor Version,
directly or indirectly infringes any patent, then any rights granted to You by such Participant
under Sections 2.1(b) and 2.2(b) sre révaloed effective a8 of the date You first made, vted, sold,
distributed, or had made, Modifications made by that Participant.
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GNU General Public License [EEE

T POy ek e 10 COpY PR of OB a8 07 Part of T wOrk o 8 MrShe0n Mg COPYTON [OnTestan, o I e makong of B0 et oopy. The
e wodk m caledd 8 modifed vereon” of B mecier work o 8 owork Based on” B sarer work.

Do) e P, Pl Tl ot Progiin o @ et D o) P Paogram

T propagate” i work mesar K 0o aeyTurs wilh & Tusl wilboul perrmron, ool meke you deecly of b e i

COGYTN e ACH SRBCUNG 800 B DOMEUAS ©F MOBAAY] 8 [relts COTy PIODBJI0ON FCs COMSNG BSIANON (el o mefoul MOCaon] mng
wendatin o the pubisc and o owome untes. o sciobes as wel

T “eontwy” @ wor et ity ofel of SRooagabon sl ivabies ot (afes K Flion o Seciral G Minh rACHon with & cner ough @ Comgutin' freon
e o Al o A COQY S Pl CORverpTY)

5. Conveying Modified Source Versions.

Wiona mary Conmvery @ work based on the Program. or e moddcabons i produce § om the Frogram. n T foem of souroe oode under e lerses of sechon 4
v Tl i SH0 Sl 8 oF eirk OB

» ) T wesrle Sapll Carfy profmunanl Aoboi. SEabng Pl you moddded 4 i gevang @ relvant dale

= B The work sl Carty promnend noboes. SSbng Tl & o nebeane under Ss. Lenss and any congeons. adced urder secion 7 Thes requeement mockdes:
T recuaremend i sechon d o Eeep misct sl noboes”

= £ You must keanss the snine work, 88 & whols, usdir the Licenss 1o anyons who comes. nlo possessnn of & oopy This Lioenss will Tansion spply, siong
walh ary apphcable secion T addibonal erms, 1o P whols of the work, and all is parts, mmuwm-m Thes Licamss gaes mo
[permws0n i boenae e work o any ofes wry. Dul i does nol such o you hare

w ) W vt . sl RCH i SRR Sach Ml Smpliy Appeogreie Legal Mol Sowerver Ihmumm"““

A compiation of & Cowesd work wilh oiher saparale and indepandent works, which e aol by Iheir naters axtansions of the coverad werk, and whch ans nol
combanad wilh i SuCh B85 10 1nm & larger program . in of on @ wolame of & SIomge of drelntubon meSum, & caled an "aggrepaln’ il the comgdation and it esiing
copymghl ane nol wsed i bmit the acoess o legal rghts of e complaon’s users beyond what the ndnidual works permd. Inchuson of & cosened work in an
BOgregaln does nol cause Ihis License 1o appty 1 Ihe other pans of the sggregae.

. Conveying Non-Source Forms.

Wicna ity Comvery & Covened work in obpec] Code fom under the lermes of sechors 4 and 5. proveded thal you also conmry the machme-cesdabie Cormespondng
Songron under The lsms of Bk Lioense, 0 one of Bets ways
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GNU Affero General Public License

13. Remote Metwork Interaction; Use with the GNU General Public License. W

NesharifsAanchng BNy o pIosSECn of WS Loeess, il you Mmooty T POQEam, your MOged versan mus! DEomiseedly ofies ol Usees NDGracing wilh it remobsly
thioigh & compuier nahwor (f YOur WIEON SUPROTS SUCh INSTACTON) AN opReMunly 10 Moess Thi CoMesponding Sounce of YOUT Vsion by (rovidng access i
i Comeipondng Souts Fom a natwon Sehd 8l 1o chargs, Tiough some Standand of Cusiomany means of iacltabng cogyng of wolware Ths Cofespondng
Source shall nciude the Comesponding Soure for any work covend by verson 3 of the GNU Genanal Publc Licanss i & n
e

P o the

GNU Lesser General Public License M

A "Combined Week” is 8 work produced by comiiming of inking an Application wilh Be Libeary. The parkcular version of the Libeary with wéich the Combs
was made is also calied the “Linked Viersion™.

| —
3. Object Code Incorporating Material from Library Header Files,

Thes obgect code form ol an Ag may

- from & hoader fils Bt = part of the Library. You may convey such obgect code under lemes of your
choml, proseced Tl if the ncorporatied maleral & nol ssded 1o numancal parameters, dalh sFuChee youls and Ccessons, of small macros, inkne Tunchons and
Templates (len of fewer ines n length) you do both of the loliowng

4. Combined Works.

Yiou may comvey & Comianad Wiork under teems of your chows thal, laken iogethar, eflscively 3o nol resincl modiicalion ol the pomons of B Library conlained n
the Combined Work and reverse angmessmg ior debugging such modiicatons, # you also do sach of the iollowng

= 1) Usa o sultable shard sboany mechansm ior inkng with the Libvary. A sultable mecharssm & one thal (a) uses al nom Bma a copy of fe Library
‘Bpady presenl of T uSers COMpuler sysiem . and (D) will opercale properly with & maddied verson of the Library hal is inlenace.compalitiks wah tha
Lirked Varsion
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1. FinTech generally has been spurred by open source projects
2. Al FinTech applications can similarly leverage open source

3. Conduct a detailed evaluation of your product and business to
determine optimum strategy for open source utilization: license-
in and/or release

4. Sound compliance practices can mitigate risk associated with
open source

31.



LAWYERS + STRATEGISTS

Laila Paszti
Attorney
GTC Law Group PC & Associates
416.707 2818
Ipasztimglelawgroup com
www.gtclawgroup.com

This material is provided for your convenience and does not constitute legal advice or create an attorney-client relationship. Prior results do not guarantee similar outcomes. Attorney Advertising
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