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Ladies and gentlemen, good afternoon.

A. Revolution in communications

“What hath God wrought?” read the first telegraphic message sent by Samuel Morse on 24th
May, 1844.

The telegraph marked a revolution in communications at the time.

o Transatlantic telegraph cables cut communications between America and Europe
from about 10 days — the time it took for steam ships to sail across the Atlantic —to a
matter of minutes.

o In fact, the mid-19th century leaps in transport and communications technologies
ushered in the first phase of economic and financial globalisation.

Ground-breaking as the telegraph was, a text message that takes minutes to arrive will be
considered glacial by today’s standards. It will certainly not be able to support the frenetic pace
of communications in the global financial system.

Thankfully, we have SWIFT. Last year, there were 5.6 billion messages carried globally on
SWIFT’s network.

o Close to half the messages related to international payments, which lies at the heart
of global banking.

o Technology has transformed cross-border finance.

Smart Financial Centre

It is MAS’s conviction that innovation and technology will be critical to the future growth and
success of Singapore’s financial sector. Earlier this year, MAS shared its vision of a Smart
Financial Centre: a financial centre where innovation is pervasive and technology is used
widely.

It is about pursuing innovation and technology to:

. increase efficiency;

. manage risks better;

o create new opportunities; and
o improve people’s lives.

We are walking the talk.
o We formed a new FinTech & Innovation Group (or FTIG) within MAS.

o FTIG’s mission is to formulate policies and strategies to create a conducive
ecosystem for innovation while fostering safety and security.
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. MAS has committed $225 million over the next five years under the Financial Sector
Technology and Innovation scheme.

We have been working closely with the industry as well as reaching out to the broader “fintech”
community.

. We have been talking to start-ups, software providers, and experts and practitioners
in various fields of financial technology, including data analytics, cyber security,
blockchains, and digital payments.

° We have learnt much from these interactions.

The response from the industry has been encouraging.

. Insurers such as Aon and Metlife as well as banks such as Citibank, Credit Suisse,
DBS, HSBC, and UBS have already set up innovation labs in Singapore.

. Aviva has announced plans for a “Digital Garage” and AXA for a “Data Innovation
Lab” here.

° MAS is working with several other banks and insurers on their plans to establish and

expand their analytics and innovation teams in Singapore.

At the heart of a Smart Financial Centre must be a progressive information technology
architecture. Two key characteristics of such an architecture are:

. common standards; and

o seamless data sharing.

Common standards

Let me begin with common standards. They are key to making systems interoperable and
harnessing fully the benefits of new payments technologies.

Lack of standardisation leads to fragmentation, inefficiency, and inconvenience.
o Take for example electronic funds transfer.

o Without a common standard, an application written to effect funds transfer for one
group of financial service providers may need to be rewritten to work with another
group of financial service providers that operate on different interface standards.

Common standards allow systems and applications to operate efficiently and seamlessly when
different financial service operators and solution providers come together.

) The EMV chip is one of the most impactful examples of a common standard. It is all
the more impressive as it was an industry initiative without any government
involvement.

o NFC, or near-field communications, represents the next big thing in common

standards. It is enabling contactless payments on mobile devices like smart phones.

Yet another good example of a common standard is ISO 20022. This is the international
standard for electronic data exchange among financial institutions.

o Its growing adoption has helped to make payments platforms interoperable and
reduce inefficiency.

Fast and Secure Transfers

A successful example of ISO 20022 adoption in Singapore is “Fast And Secure Transfers” or
“FAST”. This is a secure electronic funds transfer service that is available 24/7.

2 BIS central bankers’ speeches



o We started with 14 participating banks in March 2014, we now have 19.
o FAST usage has risen steadily, clocking 18 million transactions since its launch.

FAST offers several advantages for bank customers in Singapore.

o You can pay someone almost instantaneously from your computer or mobile device
at any time of the day.

o You can receive confirmation of payment within seconds.

o If you are a company, whether big or small, near-instant payment and confirmation

round-the-clock makes a huge difference if you rely on cashflow to pay suppliers
frequently. With the whole transaction going electronic, you can look forward to more
efficient reconciliation of your payments with your financial accounts.

o In short, FAST is almost as convenient as cash, yet potentially safer and cheaper.

While the take-up of FAST has been encouraging for person-to-person payments, it has some
ways more to go for merchant payments.

On the payee side, a barrier to adoption by merchants is the challenge of integrating electronic
payments with the existing work flow of confirming and reconciling receipt of payment, which
is currently done at the cash register. Two of our banks have come up with solutions for this.

o Standard Chartered Bank has had some success with helping food courts, fast food
joints, convenience stores and taxi companies accept electronic payments by Dash.

o DBS has just announced a new product called FasTrack, which lets you order and
pay for coffee before you even arrive at the counter.

Itis good that there is a proliferation of innovative e-wallets, payment apps and mobile payment
solutions in Singapore.

o But just as man is not an island, neither should payment solutions be limited to
themselves.

o For widespread take-up and usage of any digital payments solution, interoperability
is critical.

o And this is where FAST comes in.

With the common standard provided by FAST, banks can more readily collaborate on
innovative payment products that are interoperable, without having to worry about
incompatibility.

On the payer side, a barrier to adopting digital payments is the hassle involved in on-boarding
payees.

o People should be able to pay each other electronically as simply as writing a cheque
or handing over some cash.

o It should not matter which bank that | bank with nor should a payee be identifiable
only by his bank account number.

o Few of us can readily recall our own bank account numbers, let alone be familiar with
those of our friends and family.

| am pleased to note that the participating banks are studying a mobile addressing system for
FAST.

o This means that you will be able to make payments through FAST as long as you
know the payee’s mobile number.
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. May | suggest to the industry to go one step further and explore an “all-in-one”
addressing system?

. This means being able to pay someone through FAST using also the payee’s email
address, social network account, or other proxies.

Unified Points-of-Sale
Let me move on from card issuance to card acceptance.

In Singapore’s retail payment scene, multiple Points-of-Sale (POS) terminals at the payment
counters are a common sight. They are a source of clutter and inconvenience. And as more
stores and restaurants introduce self-checkout facilities to improve productivity, these multiple
terminals have become a source of confusion as well.

Our vision is a unified POS — a single terminal, preferably mobile, that can read all kinds of
cards. This will:

° allow merchants to enhance efficiency by simplifying front-to-back process
integration; and

. enhance the shopping or dining experience of customers.

A unified POS requires merchant acquirer systems to be able to communicate with one
another. This interoperability can be achieved through standardisation. The technology exists
but it requires some effort and some cost.

| am pleased that The Association of Banks in Singapore has formed a working group to look
into standardising the POS applications to operate efficiently and seamlessly. | commend them
for their resolve to address a long-standing bane in our retail payment scene.

What have we learnt from all these experiences with common standards?

. The technology behind common standards is not all that complicated and is becoming
less of an impediment to systems integration.

o What is more important is for operators, subscribers, and consumers to recognise the
larger collective benefits from investing in an infrastructure for interoperability and to
work out a framework to ensure its commercial viability for all participants.

Seamless data sharing

A second key characteristic of a progressive information technology architecture is seamless
data sharing.

By some estimates, the universe of digital information is growing at about 60% each year. It
will grow even faster as embedded sensors become more common. How to make sense of all
this data?

We must get the basics right in data management.

o First, quality data. Data must be rich in quality, free from error, and commonly
understood.

o Second, aggregated data. To extract maximum value, data must be efficiently
aggregated. The value of each data point increases as it is connected to other data
points.

. Third, intelligible data. Data must be formatted so that it is machine-readable as well

as machine-usable.

— For example, it is much easier for a system to process data provided in simple
text formats such as CSV files rather than in a PDF report.
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Greater availability and deeper analysis of data helps us understand the world around us with
a clarity and depth that was not possible before. In particular, mashing together diverse data
sets offers the possibility of new types of insights.

New software algorithms crunch the enlarged Big Data sets to make more reliable predictions
on repayment and hence improve performance of loan portfolios.

o For example, a lender to small businesses requires access to the company’s bank
and credit card accounts, to constantly monitor the company’s cash flow and hence
ability to repay the loan.

Application programming interfaces

Despite the greater availability of data and the possibilities for harnessing this data opened by
technology, financial institutions continue to face challenges on the data front.

. More data means more cost.

o While technology has significantly reduced the unit costs of data gathering, it has
ironically also raised the potential total cost of data by opening more possibilities for
data mining and analysis.

One way to improve access to data without raising costs significantly would be for the industry
to pool relevant data together.

o The benefits of aggregating data across the industry can be seen from our experience
with the credit bureau, which has allowed banks to make better credit underwriting
decisions.

o However, concerns over confidentiality and market sensitivity have held back data

sharing among financial institutions and restricted public access to data.

One effective way to achieve seamless data sharing is through the publication of open
Application Programming Interfaces, or APIs, by financial institutions for data submission.

o In essence, an API documents how a system operates, what inputs it will accept, and
what outputs the system will provide.

o APIs allow different systems to interact with one another without the need for human
intervention.

o In effect, APIs allow users to seamlessly merge multiple data sets from different
sources into a single rich data set.

Using APls, systems can be linked to create a system of systems, where the whole is greater
than the sum of the parts. Smartphones are a good example.

o Every notification you receive from Twitter or Facebook comes through an API and is
displayed on your screen by another API.

More efficient transactions
Financial institutions are already making use of APIs to enhance efficiency in transactions.

o SWIFT itself is a good example. Previously, international fund transfers were a
manual process. Banks sent telex messages to each other to debit funds from one
account and credit it to another. The speed of response depended on whether
someone was waiting by the telex machine!

. Now, transferring funds only requires banks to send a SWIFT message containing
payment instructions to another bank for funds to be moved, at any time in the day.

Some banks are selectively opening up their systems to customers, employees, and others.
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o Silicon Valley Bank plans to offer an API for payments by the end of the year. This
will allow their tech-savvy customers’ systems to process payments without human
intervention.

o BNY Mellon has built an internal online API catalogue for services such as pricing,
calendars, market and reference data, etc. This has helped its developers to
significantly reduce steps to build new innovative apps.

More efficient data submission

Another potential benefit from APIs will be a reduction in the cost of regulatory data submission.

Currently, data submission to MAS is still partly manual. We will improve this process. Our
vision is for data to flow seamlessly in both directions between systems in the financial
institutions and MAS. This will reduce the ongoing cost of regulatory submissions.

This is not a trivial exercise, given the volume and diversity of financial data. Well-crafted APls
are essential for this vision to work. MAS will closely engage the industry to ensure that these
APIls are clear, simple to implement, and extensible.

Conclusion

| spoke earlier about the telegraph. Despite the breakthrough in world travel and
communication enabled by the telegraph and other technologies, the globalisation of the late
19th century soon faltered and reversed.

There is a lesson here. Technology alone does not make connections or create better
understanding: it merely gives us the means to make those connections.

. What is more important is the spirit of openness and collaboration.
o Common standards and seamless data sharing are in this spirit.
. They will enable us to maximise the benefits of digital and mobile technologies — reap

enormous cost efficiencies and extend our reach and understanding.

And it is this spirit of openness and collaboration in innovation that will help create a Smart
Financial Centre. We have only just begun.

Thank you.

6 BIS central bankers’ speeches




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /SymbolMT

    /Wingdings-Regular

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



