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Growing Pressures on an Imperfect Payments System

Market Forces...
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Millennials with Advancing 2008 Growing Fraud & Cyber Globalization of
New Expectations Technology Financial Crisis Regulation Attacks Trade Flows
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Payments System

Traditional Challenges...

End to End Client Managing Payee
Risk Cost Timeliness Experience Transparency Information
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Challenge—Friction in Payment Flows and Infrastructures
« Cumbersome, outdated infrastructure and technology

» Inefficient processes, in many cases the incremental result of
compliance with new regulatory mandates over many years

* Processing costs

o Lack of transparency for payments, timing, and liquidity
throughout end to end process

« Customer fees can be high and unpredictable
« Sub-optimal user experience

» Lack of speed, for most payment rails

Traditional Challenges...
End to End Client Managing Payee
Risk Cost Timeliness Experience Transparency Information
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Opening the door to potential disruptors who promise a
better client experience.
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Note: All trademarks used are owned by their respective owners.
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Fintechs are also active in Latin America...

Payments :

CrowdTransfer
CurrencyBird
Khipu

Flow

Masblu

Puntopagos

150 Fintechs :
 Vindi

« Foxbit
 MolP

Payments and
bitcoin

 Volabit
» PagoFacil
« ComproPago

Enterprise
financial
management

e Facturama
» Reachcore

» Factigo
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Blocktech in Financial Services Virtualscape
Applications & Solutions

=== bBrokerage ---. == Exchanges FEEey ',----Softw.alletS e Hard Wallets ===~ === Investments -=

\ -

# . B com L] ~ )
{ coinbase thagos ‘.'. :f mBT 1cmnhase ‘: :f B veockcnam ﬂerltZ 1 ; i I‘" Grayscale™ [aal=[*Ials ":
| Unocoin  sxBTCC | | T (B emsame | ST S e | B cnbosol- -l
i {  {POLONIEX BTCo | P i | Yuanbac KOIBANX" &

ElTFlHEx e B o . : H ' oy !
| SITRINEX o CIRCLE ! :E;ﬁcom.de “F GEMINI} ¢ Xapo d RN FE . Bitbond & weirund i
' | (O mow : bread coinki - -
E @ comni uug.. . 3 i : L) BTso 'E E — allet CDInkItEE == Microtransactions ==, E_ [|ghthuuse -
i safello P R B ﬁ (@) Coinffeine @ P : M””'E“‘HD ' e ST R ChengeTip | | dangpu.com |
! _ & volabit | : MIUM — = BitOass | ) 2 W comprism & | eesiesh i :
' 1 [ = .
\ m ;NS BT. O e we? A____W ProTip e L T C $
coins.ph ] ! L s
_______________ ! sECUre i . —— i — I
..... Merchante —oomv A, J o pTredmeRiatoms G n symblont Yy o- Monay arvices .

{ bitpay 3 mines Coinkite' ) ~==~co it tSo N 0Nt JHIEDGY LN NASDAQ Piivate Market * | s“CRYPTOPAY N
! = Coinify | _e=== Compliance ===~ 1. OrderBook i ¢ -‘7-) Digital Asset Holdings + 1ABRA &_ -
' . Nl OrderBoo Paw 'y ) (@ tetrer
' PEX . ﬂcﬂmp — i | third @snluunns L } c|earmqt|c$ 1#Bait : :QBntwaIa % i
' W connap  coinbase] ST qq  PROTUS @oinuT P ; 41 simplex IR i
|\@ Colnﬁ-lmple tmpag“‘_‘-: : _ _ o k_ _J} : (] Attl'rjf itions ! H - i | coinx REBIT l

B r | I egoxszes \- ) [ STroMIAL Splonute { Quphold -~ _ ssllEn |

PR gl s L LA™ 1 CryptoCorp |u,-=--|ﬁ[.3§|m [ | 1 m I ATMs I 1 ] () EITMEXL .k,__,. {;|-||1 i

bitcoinity. CoinMarketCap * Tredls L * e alBike:

! Dryptocgﬁ s o I E O COIN LTI =' E‘I’EHAEXDH.-&I“E_,PJ MEX | " ¥ LocalBitcoins. . k‘. i “ g\m alEiteoins . |
| e’ (SRETRADR | i !} g WU v | I"*_Lj Robocoin  bitxatrm | :'.SI[-ELI-:{.-\IDIU\-’ BlinkTrade |

] 1 v L% ) ol g !

' . ! i naroker ./ i 1 ! 1 . il MELOTIC i
i CoinGosia | i TABTRADER| | @)pitaccess @@z oioct | g :

LI S — T — PaYmentE s, 5 ! b oxmarkets ﬁlﬁ'lapﬂlﬂt 11 skyhook ‘ fmemmmm—————————
~==Trade Finance r===» [ »EA ol L @ ! K. ik ‘l' :-:f; btcpoint = cery ! A RITVA Banks wesws
D samcic OIS ' Ghooin #gmnts i am—— i } GE ! ! BBVA% UBS m :
(M cHRONICLED ] 'ﬂ. BLADE i i ] LAMASSU i, Landen )
! © oo WAVC ! ) cazesouo ' [-- Payroll & Insurance ==, 58 srcamvrnene = COMOUTIET | ! stack Exchange igl S2CCO |
! afskuchan ' I'L.— Gem cuber ! i » paybits S bitwaGcE” : E. (/‘ jenesiscoin ™~ t | i E:‘r MELLOM *MRC[J‘“-’Q :
\ thlng‘:haln P \{] SETL.io Safe*-ﬂa‘ﬂh 3 PRI W Modenem Ccncnerge d '(.'ﬁdmcﬁibanhmnnl

L}

'MIDDLEWARE & SERVICES

»=== Services --B-‘-?-,.'I poe SDf'twari Deu;r:ﬁlopment r———— l,-. General APls ==y - Special APls === ',_____C_ Platforms ====~_ l' Smart Contracts =
§ CRYPTONOMEX +  EEIEEERES) Hydrathain i sleoeecio 3 EEES { | I Open Assets | e Counterparty £y Monelas § A
EOC!I‘IBEI"ISYS s A G openchain E'rl'srqov“m“ N coinbase @ bitcore | :mbltblnd iie] E: i (@)erocoin a l.(.l:llnSlJark N ETH Baas
s - MYPERLEDGER bi=tares

' AU ) | @MultChain Mumfold “U& CECEEEE S b puncners, | |I”I| ': SEEIENER
! pL oy \_Coinkite A factom 'l Tendermint e 3y B

INFRASTRUCTURE & BASE PROTOCOLS
o= Public -==« ,~ Special =, P e Payment;i ————— =~  TTTTrrerssrreserreess Miners isssssssssssssannns :
Opitcoin | fegr -] vonero | —
:“ bm: ::: m?sltnellar: e m g =m | BlId BEEd O Em _j

Source: http://startupmanagement.org/blog Note: All trademarks used are owned by their respective owners.

Information Classification: Confidential :‘ BNY MELLON



Blockchain Exploration at BNY Mellon

Initiative

Participants

Objectives

BNYM Role & Opportunities

U_nde_rstand working 9f Use BKoin for blockchain
Internal Bitcoin and blockchain to .
) ) awareness and education.
create an internal coin.
PTDL Grou
P London Stock
(Post Trade SCEELE Explore blockchain for BNY Sl i) peiiliel 71 1t
: + . Business use-case group as well
Decentralized : : Post Trade activities
Financial as Technology group.
Ledger "
Institutions
Group)
BNY Mellon to participate in
Create common standards | . . .
R3 CEV 40+ global identifying business use-cases
: : and technology platform S
Financial : and defining the technology
L - for blockchain-based ) )
Distributed Institutions . : : architecture. Opportunity to
solutions for financial
Ledger Group : access common standards, work
services. ) ) . o
with other Financial Institutions.
Ripple Ripple Labs Payments & Settlement Opportunity to optimize cross
improvements. border payments.
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Ripple Proof of Concept (POC)

Test Environment Experimentation with Ripple Connect Software and
Ripple Ledger/Network

» Ripple Connect Software — payment communications and quoting process
» Ripple Ledger/Network — transaction settlement, ledger based on Blockchain tech
* Modeling a cross-border low value payment use case

Potential benefits to confirm via the POC

« Greater straight through processing via up-front quoting process

« Expedited payment settlement, near real-time

» Lower processing costs

* Improved payment status transparency and real-time liquidity monitoring
« Certainty of end to end fees for clients

Sending Fl Receiving Fl
https

‘g
»ofet
-QI S
Ripple Connect <2 ripple Ripple Connect
Software Software

e

Ripple Ledger

Note: All trademarks used are owned by their respective owners.
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BKoin: Executing Blockchain within BNY Mellon

Internal application built using Bitcoin core

Allows exchange of “BKoins” between internal BNY Mellon users
Tracks user balances and transaction history using private blockchain
Uses private peer-to-peer network within BNY Mellon infrastructure

BKoin P2P Network

Tranadar Eoing =

FramcArun Batty fou] B [EEEI

To | Saket Sharma - .
'* _| I NEXEN

— T

LA L 1 Do iong 1] U

MOGEL  Sriram L] DafnerHg 10

BKOIN
TRANSACTION

BKOIN
APl

MCHAEL  Lion 1 I R L

BKoin 101110 101110 101110

NEXEN is BNY Mellon’s new API driven ecosystem and portal for client interfaces Blockchain 101110 = 101110 =" 101110
with BNY Mellon platforms. 101110 101110 101110
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Blockchain - Potential Benefits

Managing
Payee

Settlement,
Liquidity, &

End to end
cost

Transparency Banking

Information

v

Systemic Risk

Potential Benefits Qutstanding Questions

» Capable of recording movement of digital ¢ Open source —is it secure?

assets real-time. _
e AML/OFAC compliance?

» Public/private encryption key technology -

difficult to hack without private keys. * How much transactional data can be

incorporated into a blockchain?

 Encodes all transactions into blocks. _
 Timetable for network effect?

e Quick, global confirmation of transactions. . _ _ _ o
» Difficulty of integration with existing platforms?

» Decentralized - no one place for cyber

attack or failure. » Does long-term benefit justify short-term cost of

integration and multiple infrastructures?
* New product opportunities using a single
messaging & settlement infrastructure.
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SWIFT Global Payments Innovation—Improving the speed
and transparency of cross-border payments

 Collaborative effort between SWIFT and 40+ global banks

 Aims to improve client’s correspondent banking experience by increasing speed,
transparency and predictability of cross-border payments through:

- Same day use of funds

— Transparency and predictability of fees
- End-to-end payments tracking

— Transfer of rich payment information

* Initially targeting corporates for B2B payments
« Underlying technology will involve peer-to-peer messaging
- Blockchain and distributed ledger technology will be explored in the future
» Targeting a pilot by September 2016
 BNY Mellon intends to participate in the pilot for USD payments.
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Global Payments Innovation — Ecosystem Vision

Open model

Bank access channels
SWIFT for corporates

Bank access channels

—— Domestic payment systems —»
SWIFT

= of value proposition - —_

Operational quality

Global payments innovation
initiative (gpii)

Global reach
provided by banks connected
to domestic payments systems

Set of multilateral SLAs
with customer at cenire
Bank access channels

SWIFT for corporates
Smart collaboration
{e.0. enhanced compliance practices,
optimised intraday liquidity flows)
Embrace innovation
< (eg.peertopeermessaging,
real time settlement mechanism)

Bank access channels

SWIFT

Accessible by

any bank

Differentiate vs
non-gpii banks

Source: SWIFT
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SWIFT Global Payments Innovation Initiative—Benefits

Managing

Payee Settlement

End to end IUEIRESS Transparency

Risk

cost

Banking
Information

v v v

» Greater efficiency in managing cross-border payment flows

» Improved ability for banks to provide SLAs and status updates for designated cross
border payments

» Greater predictability of, and visibility into, payment delivery

* Increased speed

- Greater fee transparency
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Payments on Behalf of (POBO) structure has been evolving...

* POBO : evolution towards greater centralization of cash management

Decentralized Payment Regional In-house PQBO/ROBO
Factory SSCs Bank (single
(netting) global hub)

POBO Process

» Business unit receives invoice, approves it and sends to Payment
Factory

* Payment factory sends payment instruction to bank on behalf of
business unit and sends a debit entry to the company’s in-house bank

» Bank executes the payment

» Company’s in-house bank debits the business unit’s internal account
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Though more successful in Europe and Asia, POBO is
encountering challenges in Latin America...

Benefits and Challenges of POBO

» More efficient working capital  Local, complex tax implications

managemen . :
anagement = Differing regulations on non-

* Reduced costs: account resident accounts and non

maintenance, transaction fees residents paying for local
entities

» Decreased cross border and
FX payments, with better * Many countries require Central
spreads Bank approval

» Greater control and fraud
prevention

» Better, consolidated view of
supplier relationships
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BNY Mellon is modernizing our approach to payments to
help clients overcome challenges

Expanding suite of solutions

Collaborating within the industry

Payments modernization

Teaming with disruptors
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NEXEN: New open source cloud-based platform
Providing a foundation for clients and the industry to build upon

NEXEN is driven by five core components that are transforming how our services are developed and
delivered. NEXEN creates a flexible environment where we can be responsive to clients’ needs.

BXP is a cloud-based platform that lowers our costs and delivers resilient,

Platform secure solutions that scale and accelerate time to market.

Reports, predictive analytics and insights generated from the multitude of
transactions at BNY Mellon.

Digital Pulse

Application Program Interfaces (APIs) allow integration between BNY Mellon
services and our clients’ solutions.

Integrated business solutions, capabilities and data delivered across all access

Sl devices.

A virtual store offers enhanced customization and choice with best in-class

App Store apps from a wide range of providers.
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Disclosures

BNY Mellon is the corporate brand of The Bank of New York Mellon Corporation and may be used as a generic term to reference the corporation as a whole and/or
its various subsidiaries generally. This material and any products and services may be issued or provided under various brand names in various countries by duly
authorized and regulated subsidiaries, affiliates, and joint ventures of BNY Mellon, which may include any of the following. The Bank of New York Mellon, in New
York, New York a banking corporation organized pursuant to the laws of the State of New York, and operating in England through its branch at One Canada
Square, London E14, England and registered in England and Wales with numbers FC005522 and BR0O00818. The Bank of New York Mellon is supervised and
regulated by the New York State Department of Financial Services and the US Federal Reserve and authorized by the Prudential Regulation Authority. The Bank of
New York Mellon, London Branch is subject to regulation by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. The Bank
of New York Mellon SA/NV, a Belgian public limited liability company, with company number 0806.743.159, whose registered office is at 46 Rue Montoyerstraat, B-
1000 Brussels, Belgium, authorized and regulated as a significant credit institution by the European Central Bank (ECB), under the prudential supervision of the
National Bank of Belgium (NBB) and under the supervision of the Belgian Financial Services and Markets Authority (FSMA) for conduct of business rules, and a
subsidiary of The Bank of New York Mellon. The Bank of New York Mellon SA/NV operates in England through its branch at 160 Queen Victoria Street, London
ECA4V 4LA and is registered in England and Wales with numbers FC029379 and BR0014361. The Bank of New York Mellon SA/NV (London Branch) authorized by
the ECB, NBB and the FSMA and subject to limited regulation by the Financial Conduct Authority and the Prudential Regulation Authority. Details about the extent
of our regulation by the Financial Conduct Authority and Prudential Regulation Authority are available from us on request. The Bank of New York Mellon, Singapore
Branch is subject to regulation by the Monetary Authority of Singapore. The Bank of New York Mellon, Hong Kong Branch is subject to regulation by the Hong Kong
Monetary Authority and the Securities & Futures Commission of Hong Kong. If this material is issued or distributed in Japan, it is issued or distributed by The Bank
of New York Mellon Securities Company Japan Ltd. as intermediary for The Bank of New York Mellon. Not all products and services are offered in all countries.

BNY Mellon Capital Markets EMEA Limited, an indirect wholly owned broker dealer subsidiary of The Bank of New York Mellon Corporation, is an investment firm
authorised and regulated by the Financial Conduct Authority UK (FCA) under registration number 580200 and provides services to Professional Clients and Eligible
Counterparties but not to Retail Clients (in each case as defined in the FCA Rules) in the European Economic Area. BNY Mellon Capital Markets EMEA Limited is
not licensed in any other jurisdiction and accordingly, it does not target, promote or offer its products and services to clients outside of the European Economic Area
(EEA) and nothing in this communication shall be construed as intended for any persons outside the EEA or for any non-EEA persons. BNY Mellon Capital Markets
EMEA Limited is registered in England with company number 03766757 and operates from its registered office and place of business at 1 Canada Square, London
E14 5AL. Past performance is not a guide to future performance of any instrument, transaction or financial structure and a loss of original capital may occur. Calls
and communications with BNY Mellon Capital Markets EMEA Limited may be recorded, for regulatory and other reasons.

The information contained in this material is intended for use by wholesale/professional clients or the equivalent only and is not intended for use by retail clients. If
distributed in the UK, this material is a financial promotion.

This material, which may be considered advertising, is for general information purposes only and is not intended to provide legal, tax, accounting, investment,
financial or other professional advice on any matter. This material does not constitute a recommendation by BNY Mellon of any kind. Use of our products and
services is subject to various regulations and regulatory oversight. You should discuss this material with appropriate advisors in the context of your circumstances
before acting in any manner on this material or agreeing to use any of the referenced products or services and make your own independent assessment (based on
such advice) as to whether the referenced products or services are appropriate or suitable for you. This material may not be comprehensive or up to date and there
is no undertaking as to the accuracy, timeliness, completeness or fitness for a particular purpose of information given. BNY Mellon will not be responsible for
updating any information contained within this material and opinions and information contained herein are subject to change without notice. BNY Mellon assumes
no direct or consequential liability for any errors in or reliance upon this material.
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This material may not be distributed or used for the purpose of providing any referenced products or services or making any offers or solicitations in any jurisdiction
or in any circumstances in which such products, services, offers or solicitations are unlawful or not authorized, or where there would be, by virtue of such
distribution, new or additional registration requirements.

Money market fund shares are not a deposit or obligation of BNY Mellon. Investments in money market funds are not insured, guaranteed, recommended or
otherwise endorsed in any way by BNY Mellon, the Federal Deposit Insurance Corporation or any other government agency. Securities instruments and services
other than money market mutual funds and off-shore liquidity funds are offered by BNY Mellon Capital Markets, LLC.

The terms of any products or services provided by BNY Mellon to a client, including without limitation any administrative, valuation, trade execution or other services
shall be solely determined by the definitive agreement relating to such products or services. Any products or services provided by BNY Mellon shall not be deemed
to have been provided as fiduciary or adviser except as expressly provided in such definitive agreement. BNY Mellon may enter into a foreign exchange transaction,
derivative transaction or collateral arrangement as a counterparty to a client, and its rights as counterparty or secured party under the applicable transactional
agreement or collateral arrangement shall take precedence over any obligation it may have as fiduciary or adviser or as service provider under any other
agreement.

Pursuant to Title VII of The Dodd-Frank Wall Street Reform and Consumer Protection Act of 2010 and the applicable rules thereunder, The Bank of New York
Mellon is provisionally registered as a swap dealer with the Commaodity Futures Trading Commission (“CFTC”) and is a swap dealer member of the National
Futures Association (NFA ID 0420990).

BNY Mellon (including its broker-dealer affiliates) may have long or short positions in any currency, derivative or instrument discussed herein. BNY Mellon has
included data in this material from information generally available to the public from sources believed to be reliable. Any price or other data used for illustrative
purposes may not reflect actual current conditions. No representations or warranties are made, and BNY Mellon assumes no liability, as to the suitability of any
products and services described herein for any particular purpose or the accuracy or completeness of any information or data contained in this material. Price and
other data are subject to change at any time without notice.

Pershing Prime Services is a service of Pershing LLC, member FINRA, NYSE, SIPC, a wholly owned subsidiary of The Bank of New York Mellon Corporation (BNY
Mellon). Member of SIPC. Securities in your account protected up to $500,000. For details, please see www.sipc.org.

The financial products (other than deposit products) mentioned are not insured or protected by any government, state or federal agency (including the
Federal Deposit Insurance Corporation), are not deposits of or guaranteed by BNY Mellon or any bank or non-bank subsidiary thereof, and are subject
to investment risk, including the loss of principal amount invested. References to Assets Under Management and Assets Under Custody and/or
Administration are as of June 30, 2015 and are preliminary.

This material may not be reproduced or disseminated in any form without the prior written permission of BNY Mellon. Trademarks, logos and other intellectual
property marks belong to their respective owners.

1. Assets under management include investment boutiques and wealth management.

The Bank of New York Mellon, member FDIC.

© 2016 The Bank of New York Mellon Corporation. All rights reserved.
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