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Thank you
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About Speaker

* ACADEMICPOSITIONS

Associate Professor, Industrial and Systems Engineering Department, KAIST, Daejeon, Korea, 2009-
Head, KAIST Center for Wealth Management Technologies, 2016 to Present

Visiting Professor, Department of Economics and Finance, LUISS Guido Carli, Rome, Italy, 2014
Visiting Fellow, ORFE Department, Princeton University, Princeton, NJ, USA, 2013 to 2014

Guest Researcher, Hausdorff Research Institute for Mathematics, University of Bonn, Germany, 2013

« EDUCATION

Ph.D., Operations Research & Financial Engineering, Princeton University, Princeton, NJ, USA, 2009
M.A., Operations Research & Financial Engineering, Princeton University, Princeton, NJ, USA, 2007
M.S., Industrial Engineering, Seoul National University, Seoul, Korea, 2001

B.S., Industrial Engineering, Seoul National University, Seoul, Korea, 1999

* EDITORIAL POSITIONS

Associate Editor, Optimization and Engineering (SCIE Listed), 2014 to Present

Editorial Board Member, Journal of Portfolio Management (SSCI Listed), 2013 to Present
Associate Editor, Journal of the Korean Institute of Industrial Engineers, 2012 to Present
Associate Editor, Management Science and Financial Engineering, 2012 to Present
Associate Editor, Quantitative Finance Letters, 2012 to 2016

Guest Editor, Special Issue on FinTech, IE Magazine, 22 (4), 2015

Guest Editor, Special Issue on Financial Engineering, JKIIE, Volume 38 (4), 2012
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About Speaker

* INDUSTRY POSITIONS
- SE, A7 A ZHHA T 222 2], 2016 to 2018
— X2ug, AHEXAMR 8, 2016 to 2018
- LR SSATA} =2, 2014
— Consultant, Global Capital Econometrix, Palm Beach, FL, 2014

— Founder and Executive Advisor, DPT Capital Management, LLC, Princeton, NJ, 2010 to 2014

* Aninvestment firm founded in 2010 by Prof. John M. Mulvey of Princeton University, Robert L. Lerner and Dr.
Woo Chang Kim in 2010

* ADelaware limited liability corporation and is registered as a Commodity Trading Advisor (CTA) pursuant to
the Commodity Exchange Act, and also is a member of the National Futures Association as a CTA

* Managed up to USD 8oM including US-based managed accounts, fund of CTAs, UCITS fund of European
insurance company, and off-shore unit trust fund for Japanese pension plan

* Provider of FTSE Target Exposure Commaodity Index Series (http://www.ftse.com/products/indices/Target-
Exposure-Comm)

— Instructor Officer (Retired as Lieutenant Jr. Grade), Republic of Korea Navy, 2001 to 2004

* PUBLICATIONS

— Book

* Kim, Woo Chang, Jang Ho Kim, and Frank J. Fabozzi (2015) “"Robust Equity Portfolio Management:
Formulations, Implementations, and Properties”, Wiley [amazon link]
— 30+ scholarly articles on portfolio management, optimization, and quantitative investment (for the
full publication list, refer to my CV in the following link:
https://dl.dropboxusercontent.com/u/10481130/CV%20-%20Wo00%20Chang%20Kim.pdf)
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Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Robo Advisor?

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Robo Advisor?

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Robo Advisor?
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Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Woo Chang Kim, KAIST Center for Wealth Management Technologies




ApA2 84t 0| O] 2f: 4 X} A &1 F | £ 0] A

How to Sell Your Medicine?

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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“A Dart Throwing Monkey Can Do As Well As Experts”

“A blindfolded monkey throwing darts at a newspaper’s financial pages could select
a portfolio that would do just as well as one carefully selected by experts.” in A
Random Walk Down Wall Street (1973) by Burton Malkiel

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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“A Dart Throwing Money Can Beat Experts”

“Malkiel was wrong,” stated Rob Arnott, CEO of Research Affiliates, while
speaking at the IMN Global Indexing and ETFs conference earlier this
month. “The monkeys have done a much better job than both the experts
and the stock market.”

Robert D. Arnott, Jason Hsu, Vitali Kalesnik and Phil Tindall (2023) “"The Surprising Alpha
From Malkiel’'s Monkey and Upside-Down Strategies”, Journal of Portfolio Management
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-6

Uniformly Distributed Random Portfolio vs. Mutual Fund

-6

Mutual funds performed worse than randomly constructed portfolios!!

Kim, W. C., & Lee, Y. (2016). A Uniformly Distributed Random Portfolio. Quantitative Finance, 16, 297-307

* Comparison between the Sharpe ratio distributions of
— UDRP in U.S. equity universe (blue)
— U.S. domestic equity mutual funds (white bar)
* AllU.S. mutual funds classified as ‘Equity Domestic’ from CRSP database
1975-1978 035 1979-1982 02 1983-1986 035 1987-1990 o1 1991-1994
0.3 0.3 0.1
0.25 013 0.25 0.08
0.2 0.2
0.1 0.06
0.15 0.15
0.04
0.1 0.05 0.1
0.05 0.05 0.02
0 - 0 0 0
4 2 0 2 4 ¢ 6 4 2 0 2 4 ¢ 6 -4 2 0 2 4 6 6 -4 2 0 2 4 ¢ - 4 2 0 2 4 6
Sharpe Ratio Sharpe Ratio Sharpe Ratio Sharpe Ratio Sharpe Ratio
1995-1998 0w 1999-2002 02 2003-2006 035 2007-2010 03 2011-2014
0.3 0.3
0.15 0.15
0.25 0.25
0.2 0.2
0.1 0.1
0.15 0.15
0.05 0.05 0.1 0.1
0.05 0.05
-4 -2 0 2 4 ¢ — -2 0 2 4 ¢ % -4 -2 0 2 4 ¢ % -4 -2 0 2 4 ¢ e 4 2 0 2 4 6
Sharpe Ratio Sharpe Ratio Sharpe Ratio Sharpe Ratio Sharpe Ratio
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Uniformly Distributed Random Portfolio vs. Hedge Fund

* Comparison between the Sharpe ratio distributions of
— UDRP in U.S. equity universe (blue)
— U.S. domestic equity hedge funds (white bar) from Barclay hedge fund DB

2003 2004 2005 2006
0.1 0.16 0.2 16
0.14 14
0.08
0.12 0.15 12
0.06 0.1 ).1
0.08 0.1 08
0.04 0.06 06
0.04 04
0.02
0.02 02
0 0 0!
- -6 4 2 0 2 4 6 -6 4 2 0 2 4 6
Sharpe Ratio Sharpe Ratio
0.2 25 0.16 0.2
0.14
).2
0.15 0.12 0.15
15 0.1
0.1 0.08 0.1
).1 )
0.05 0.05
05
0 0 0
6 4 2 0 2 4 6 -6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6
Sharpe Ratio Sharpe Ratio Sharpe Ratio Sharpe Ratio
2011 2012 2013 2014
0.25 0.14 14 0.25
0.12 12
0.2 0.2
0.1 ).1
0.15 0.08 08 0.15
0.1 0.1
0.05 0.05
0

- -6 -4 -2 0 2 4 6
Sharpe Ratio Sharpe Ratio Sharpe Ratio Sharpe Ratio
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Uniformly Distributed Random Portfolio vs. Mutual Fund

Woo Chang Kim, KAIST Center for Wealth Management Technologies



nputs from Clients for Retirement Accounts (WM)

* Age

* Current + future projection on income cash flow stream
* Amount of required cash for retirements

* Other desired expenses

. Target — Wedding for kid
e Numb
e Currer
* Pensic
e Risktdq Income |
A Education for kid Retirement money
° ny m
o Future

* Canyou prepare several portfolios that can serve everybody?

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Glide Path for Target Dated Fund (TDF)

https://www.blackrock.com/institutions/en-gb/solutions/defined-contribution/life-path/glidepath

Woo Chang Kim, KAIST Center for Wealth Management Technologies 17
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Asset-Only (AM) vs. Retirement Accounts (WM)

Robo-service for asset-only accounts can be fully offered only with several
pre-selected portfolios with different risk target.

— The robo system plays the role of the “sales person”.

— Hard to distinguish from existing investment products such as mutual funds,
ETFs, hedge funds, etc.

However, for retirement accounts, the robo system needs to solve
optimal asset-liability management (ALM) problem for each client.

— The robo system provides technical supports for “PBs”.

14

— Needs to provide “fully customized financial planning service for individuals”.

* Note that ALM studies have been only conducted for large institutions due to the
technical difficulties and high costs.

— Inspired by TDF, yet tries to provide a “individualized and customized TDF”

Asset-only (AM) vs. retirement accounts (WM): two completely different
products: ready-made products with different sizes vs. fully tailor-made
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How to Sell Your Funds?

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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How to Sell Your Funds?

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Size of Global Fund Management Industry (2010)

* Total asset size = $117T
— revenue from global car & automobile manufacturing industry = $2T
— revenue from global pharmaceutical industry = $1T
— revenue from global telecommunications services industry = €1.2T
— revenue from global telecommunications equipment industry = €400B
— GWP =$80T, USA GDP = $16T, China GDP = $10T

e Conventional Assets = $80T

— $30T in retirement accounts (pension plans)

* $16Tin DB plans

« $14TinDCplans = good candidates as robo clients
— $25T in mutual funds

— $25Tininsurance funds

* Alternative assets = $37T
— Sovereign wealth funds
— Hedge funds
— Private equity funds
— ETFs
— High-net-worth individuals
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Two Types of Retirement Accounts

I

]

While the aggregate asset size is gigantic
(20% of GWP), individual account size is
small, which makes “customized life-
time WM service” impossible

Vgl A=AlET, A

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Two Types of Retirement Accounts

Towers Watson Global Pensions Asset Study 2015

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Two Types of Retirement Accounts

60%
50%

40%

N0/

Towers Watson Global Pensions Asset Study 2015

Woo Chang Kim, KAIST Center for Wealth Management Technologies



ApA2 84t 0| O] 2f: 4 X} A &1 F | £ 0] A

[

Case of Korea

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Woo Chang Kim, KAIST Center for Wealth Management Technologies



ApA2 84t 0| O] 2f: 4 X} A &1 F | £ 0] A

=

It's Just a Beginning

Woo Chang Kim, KAIST Center for Wealth Management Technologies

27
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Case of the United States

Woo Chang Kim, KAIST Center for Wealth Management Technologies

28
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Case of the United States

You have the right to know 1) how much money they are making from the sale
and 2) whether it's a good fit for your financial plan or a conflict of interest.

Of course, vou will still have acge
financial services industry says

wanted.

http://www.forbes.com/sites/johnwasik/2016/04/06/new-dol-rule-a-40-billion-bonus-to-retirement-savers/#4ca09be342c0

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Case of Japan

http://diamond.jp/articles/-/40142

Woo Chang Kim, KAIST Center for Wealth Management Technologies

30



Woo Chang Kim, KAIST Center for Wealth Management Technologies

KPMG Japan

31
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Case of Korea

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Case of Korea

Woo Chang Kim, KAIST Center for Wealth Management Technologies 33
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http://www.yonhapnews.co.kr/bulletin/2015/03/13/0200000000AKR20150313158200004.HTML

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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No More Protection By Regulations
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By utilizing advanced portfolio technologies, robo advisors reduce WM service cost
significantly, which allow them to provide service to much larger client base.

. Long-Tail User Distribution

Asset Size

R
R

merka buzz word, and the key pomt is “technology
0 ln't mean NphaGo . It means more chbs —
Current WM service clients

Robo advisor clients:
anyone who needs WM service
It’s a platform to help human advisors, not a replacement!!

Woo Chang Kim, KAIST Center for Wealth Management Technologies
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R&D Roadmap @ KAIST Center for WMT

Clients

Ul/UX

<

education

Understanding

Clients

Modeling
Market Uncertainties

Making

Optimal Decisions

- Asset only investment
-  Retirement accounts

Interactive
Machine
Learning

<

education

Human advisor
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News Opportunities

* Industry perspective

* Academic perspective

Woo Chang Kim, KAIST Center for Wealth Management Technologies



Woo Chang Kim, KAIST Center for Wealth Management Technologies
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Blockchain



Confidential



Conventional Way







History

2008.08 Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin@gmx.com
www.bitcoin.org

Abstract. A purely peer-to-peer version of electronic cash would allow online
payments to be sent directly from one party to another without going through a
financial institution. Digital signatures provide part of the solution, but the main
benefits are lost if a trusted third party is still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.
The network timestamps transactions by hashing them into an ongoing chain of
hash-based proof-of-work, forming a record that cannot be changed without redoing
the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires minimal structure. Messages are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of-work chain as proof of what happened while they were gone.



Basic Stats 2016-01-15 og: 00am, 24 Hour-period

Blocks Mined (R =2 = == %) 140

Time Between Blocks(E S 2t2| Al2t JHA) 10.29=F

Bitcoins Mined(Xlil 2 = H Ol =) 3,500 BTC (25 8TcC * 140)

Total Transaction Fees(& Hdl = &) 31.92437418 BTC

No. of Transactions(E i 2 & H 5) 184994

Total Output Volume(Z =& &) 1,247,978.20836808 BTC
Estimated Transaction Volume(0il &t &| H 2l 2F) 215,764.80002924 BTC
Estimated Transaction Volume (USD) 82,644,391.36 USD (55t o 1,000%)
Market Price(Al & 1) $383.03 USD

Trade Volume(H 2l &F) $8.824.647.48 USD



Technology



Foundation Technologles

* Internet
e Cryptography
e Peer-to-peer Network



New Concepts

e Proof of work
e Open Ledger

10



Detall of Blockchain



Blockchain & Mining



e A Block is made every 10 minutes by average.

e Miners compete to create block by solving proof-of-w
ork.

e First miner broadcast mined block with proof-of-work
to the Bitcoin network.

e A Block consists of a header and at least one transacti
on.

e A Block can hold many transactions, but size limit is 1
M Byte.

13



Blockchain O| &t ?

BT EIHSE EArSE ZH AN B

- Solution to the double-spend problem
- BitTorrent P2P file-sharing technology plus public key

cryptography combined to make a new form of currency
- =oketE SO0 2o S& L= HAHLIS

L8P BED|E0 9t 22 LSS0l

2t HeHOICH SR HBAA

RoiZg ANeSS S SHE HAHS ALEGHO
W2ECS0l AEE HASS MRS 220 SBEOR 5|

Block Height 277316

Header Hash:
0000000000000001b6b9a13b095¢96db
41¢42928b97e12d944a9b3 1b2¢cTbdcd

1 Previous Block Header Hash:
00000000000000027bbd252417c0374
5526102 1eBa%a74442b0128410569

1 Timestamp: 2013-12-27 23:11:54

} Difficulty: 1180923195.26

1 Nonce: 924591752

¥ Merkle Root: O1008C26e50763691548bb8b2

[T R —

| 323735173577 effoc 555025 1ebdecTclde

Transactions

Block Height 277315

Header Hash:
000000000000000227bbd25a417c0374
«55261021e89¢a74442b0128410569

1 Previous Block Header Hash:
00000000000000027e7bafe7bad39fa
13bSa83daed76505(7d 107121632249

1 Timestamp: 2013-12-27 22:57:18 -
} Difficulty: 1180923195.26
1 Nonce: 4215469401

: Merkle Root: 5e04974030e0ab2debb92378f5
1 O SHes 155020

........ £
Transactions

Block Height 277314

Header Hash:
00000000000000027¢7ba6fe7bad39fa
f3b5a83daed76505f7d1071a1632249

| Previous Block Header Hash:
} 00000000000000038386097cc6f2c1d
} fell6csed793302326bi1645920041

} Timestamp: 2013-12-27 22:55:40
: Difficulty: 1180923195.26
1 Nonce: 3797028665

: Merkle Root: 02327049330a250441 7653679
1 TEBTXSIaSO96TOD1 AR SOSCSEITalb 326
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: Block Header
: Coinbase
: Transaction 1 Max Size of a block: 1 MB
: Transaction 2
O O O
[ Transaction 7 ]

15



Block Header

Field Purpose Size (Bytes)
Version Block version number 4
hashPrevBlock 256-bit hash of the previous block head | 32
er
hashMerkleRoot 256-bit hash based o all of the transacti | 32
ons in the block
Time Current timestamp as seconds since 19 | 4
70-01-01T00:00 UTC
Bits Current target in compact format 4
Nonce 32-bit number (starts at 0) 4

16




Block Chaining and Fork



Block Chain & Trust
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“Internet of Finance”
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Global Bitcoin Nodes Distribution



Select Firms Investigating
Blockchain Use Cases

Exploring blockchain potential

Blockchain firms at accelerator

Researching blockchain in London lab

Experimenting with bitcoin-like rewards

Blockchain-based ‘Internet of Things’ on digital cash

Hired decentralized ledger employee

Enterprise-wide blockchain initiative

Planning blockchain-based stock exchange

Invested in 21 Inc

Invested in Ripple Labs for blockchain exposure

US Federal Reserve

Reportedly talking with IBM about digital cash

Exploring program with Ripple

Exploring how to incorporate blockchain technology

Source: CNBC
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financial institutions acknowledging the
disruptiveness of the blockchain

Lloyds Bank has sponsored hackathons that include blockchain and digital
currency projects.

*BNP Paribas has looked into ways to incorporate bitcoin into one of its currency
funds.

*JP Morgan is one of the founding members of R3. Jamie Dimon wrote in his letter
to shareholders that the firm needs to look to Silicon Valley innovators to prevent the
bank's demise.

«Credit Suisse is a founding member of the R3 blockchain partnership.

*Deutsche Bank is opening three blockchain innovation labs: in Berlin, London, and
San Francisco.

Bank of America has filed a patent for blockchain-based wire transfers.

*UBS has started the Level 39 co-working space to encourage blockchain initiatives
within the bank.

*Barclays has partnered with Techstars to invest and incubate blockchain
companies. Safello and Everledgr are two blockchain companies of those
blockchain companies.

*Royal Bank of Scotland to pilot blockchain proof-concept in early 2016.
«Citigroup — Citi is working on “Citicoin” for cross-border payments and is an
investor in portfolio company Chain.

(source: Pantera capital, 2015) 26



Venture Investment :
Seven Bitcoin Industry Sectors

Infrastructure

Wallets
Exchanges
Universal
Payment Financial
Processing Services

Source: CoinDesk
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Millions

Investment in Universal Bitcoin Companies Has Flatten
ed, While Infrastructure Grew 70% QoQ

— 2013 to 2015 VC Investment by Ecosystem Category ($m)

&
w
o
o

Universal

$250
$200
$150

$100

$50 nfra.

$0
Q22013 Q32013 Q42013 Q12014 Q22014 Q32014 Q42014 Q12015 Q22015 Q32015

—Payment Processor =——Exchange Universal =—Mining =——Financial Services ——Wallet ==Infrastructure

Data source: CoinDesk

State of Bitcoin Q3 2015
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Bitcoin VC Investment No Longer Outpa
cing Early—Stage Internet Investment

Bitcoin vs Early Internet VC Investment ($m)

700

Millions

$639
$607

600

500

400 $362

300

$250

200

100

2014 Bitc 1995 Inter 2015 Bitcoin - P 1996 Int
oin net rojected ernet

Note: Internet figures include only first sequence venture deals. Year end projection extrapolated from YTD run rate. All figures unadjusted for inflation,
changes in the cost of launching a startup over last two decades, etc. Further methodology discussion.

Data sources: CoinDesk, PricewaterhouseCoopers

State of Bitcoin Q3 2015
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Blockchain Venture Investment
From Financial Institution

“WALL STREET ADDRESSING BLOCKCHAIN"

30



By Blockchain and
Distributed Ledgers

2015.5
2015.1

2015.10
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The promise of the blockchain

The trust machine

The technology behind bitcoin could transform
how the economy works

Oct 31st 2015 | From the print edition

36



MElI, TOIXIHI S = 424 2, =M J= &
ggg‘ér&%buted ledger initiative adds 42 additional bank members

Morgan Stanley

*HSBC

*State Street

Commonwealth Bank of Australia
Mizuho Bank

eUniCredit

*Nordea

*BNY Mellon

*Mitsubishi UFJ Financial Group
sCommerzbank

eNational Australia Bank

*Royal Bank of Canada

*SEB

*Societe Generale
eToronto-Dominion Bank
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private blockchains and distributed ledger systems

such as those being offered by startups such as
Digital Asset Holdings, Eris Ltd and R3CEV.

Barry Silbert: Private Blockchains Will 'Capitulate’ to Bitcoin

34



Banks Embracing
Blockchain Technology in Three Ways

Engaged in independent m
experiment or partnered
with bitcoin startups

Published reports on
blockchain or bitcoin

Invested in bitcoin startups

Sources: Fidor Bank, CBW Bank, RBS, ANZ, Westpac, Commonwealth Bank , Santander, Lloyds Bank, BNP Paribas, Goldman Sachs, BBVA, Barclays,
Let's Talk Payment, CoinDesk
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Accenture: Asia-Pacific Banks Should Develop

Blockchain Strategies Novernber 4, 2015
"0MI0f Ej 8 Y JEI‘l".-‘l =as8’/|8S
0 x1|0| 7| A|--9-'6'|-'— Mz}
H S°“ f 7-IEH 01I*1 "10}" b}
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Deloitte Outlines Concept for Central Bank-

Backed Cryptocurrency Published on July 10, 2015

The idea of a central bank-backed cryptocurrency has been floated in
the past, as shown by concepts like Fedcoin and comments by the

central bank of Singapore.

Deloitte concludes that while a central bank-backed cryptocurrency "may
not replace bitcoin or any other virtual currency or paper fiat currency in

its entirety”,

36

(src: coindesk, November 4, 2015)



Bank+= Qf “blockchain”0j|

Self-regulating platform

Blockchain has a provide proof-of-work concept,
where peer computer nodes approve every
transaction. “crowd sourced regulation.”

Legally sound and binding

The actors (users) and their actions (sending
money or assets to somebody else) are recorded
on the blockchain. Any disagreement between
two counterparties can be traced and proved in a
court of law.

(src: bitcoinmagazine “Top 4 Reasons Banks Should be Excited About Blockchain”,2015.11.3)

TFot=7t

Built-in business continuity

The blockchain, being a peer-to-peer network, with
many distributed nodes and supporting computer
servers, is highly reliable. Every participating node
has a copy of the entire blockchain ledger. This
makes the whole network fault-tolerant

Evolving model with no baggage

The blockchain can fork into newer versions based on
the changing environment and business demands. In
tune with the overall Bitcoin philosophy, such
changes will have to be adopted by all the users and
would have to be equally beneficial.

37
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2 ASHEl A e
used to encode and confirm/transfer all property

agaus . Reduce bank’s infra.

Currency, Stock, Private Equity, Bonds, Derivatives, Crowdf.
SSEM 7|5

o
Land Titles, Business Licenses, Passports, Voter IDs, CO Sts by

Death Certificates, Proof of Insurance

HAEM I8 $15~$20 billion

Contracts, Signatures, Wills, Trusts, Escrows

Physical Asset Keys b 2 O 2 2
Home, Hotel Rooms, Rental Cars, Car Keys pe r yea r y °
Intangibles:
Patents, Trademarks, Reservations, Domain Names

Bitcoin is a Mechanism of Money Transfer Former Wall Street executive Blythe Masters says
Rather Than a Currency. distributed ledgers(“Blockchain”) will change the way
the financial world operates.

NYSE, NASDAQ, IBM

Barclay, FIDO

Citi, Wellsfargo

UBS, GoldmanSacks

Wall Street Bank BNY Mellon

EBA, Fincen, UK, Fed

Australian Bank Westpac, ANZ
Estonia LHV Bank

Overstock : Digital Corporate Bond
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Bitcoin as a Commodity: What the CFTC's

Ruling Means
Published on September 21, 2015 at 11:50 BST

United States Commodities Futures Trading

Commission (CFTC)
the CFTC asserted for the first time that bitcoin

is a “commodity”.

IRS : Bitcoin as a Property & Asset
CA= : Bitcoin as a Digital Money

NY== : Bit license
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Bitcoin transactions will be exempt from Value Added Tax
(VAT), the European Court of Justice (ECJ) has ruled

Published on October 22, 2015 at 09:58 GMT

"Virtual currencies can be exchanged tax free
in the European Union, following a ruling from

40



BNP Paribas: Blockchains Will Destroy or
Rebuild Securities Services 2015.7.3

"In its purest form, a distributed blockchain system allows all market
participants direct access to the DSD (Decentralised Securities
Depositary), to the exchange and to the post—trade infrastructure

(clearing & settlement). If this setup develops then existing industry
playvers might be redundant.”

Singapore Central Bank Funds Blockchain
Recordkeeping Project 2015.7.1

"The potential benefits of such a distributed
ledger system include: faster and more
efficient processing, lower cost of operation,
and greater resilience against system
tairlure.”

The Monetary Authority of Singapore, the city—state's central
bank, has funded a blockchain—based record-keeping system

as part of a five—year $225m investment plan aimed at financial
technology.

41



Standard Chartered Exec Touts Blockchain Tech for
Trade Finance. 2015.7.14

"The banking industry is starting to see the many potential
benefits of its underlying technology. For banks, the
blockchain has the potential to become a technology model
for a low-cost and transparent transaction infrastructure."

Group Chief Innovation Officer
at Standard Chartered Bank

Visa Working on Blockchain Tech in Innovation Labs

PwC: Cryptocurrencies Will Create Technology-Driven

Markets PricewaterhouseCoopers (PwC) 2015.8.11

"[Cryptocurrencies] have the potential to disrupt conventional market strategies,
longstanding business practices, and established regulatory perspectives — all to the benefit
of consumers and broader macroeconomic efficiency."
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Australian Securities Exchange
'Considering' Blockchain Technology

Published on October 26, 2015 at 10:51 GMT

The Australian Securities Exchange (ASX) is seriously considering replacing its current
clearing and settlement system with blockchain technology,

Funke Kupper's comments come after the National Bank of Australia and the
Commonwealth Bank of Australia — which is experimenting with Ripple's technology —

joined distributed ledger startup R3CEV's project,
st HICHO et LE= AlD = ESXCI2Z HAZ M AIAE! “Chess” 0ff &HE

RBS, 2016 blockchain J|= A& 3} 0 A

announced involvement in the R3 syndicate

Royal Bank of Scotland is going to become one of the
first main banks to launch a service based on
blockchain technology. Actually, this move may
disrupt the way the banking sector works.

include payment services, financial settlements and
asset registers.
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Blockchain/Distributed Ledger Use Cases

44



REDUCING SETTLEMENT LATENCY AND
COUNTERPARTY RISK
Digital Asset brings 21st century
technology to existing financial
infrastructure. We develop technology
that aids efficiency, transparency,
compliance and settlement speed using
cryptographic, distributed ledgers.

The first is to develop a platform that could
handle the billions of dollars worth of
transactions that occur in the financial
industry. The second is to build a sort of
sandbox for experimenting with these new
tools, and the third is to learn from these
experiments what works and where the
technology can best be used in financial
services.
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UBS Developing Blockchain—based
‘Settlement Coin’ 2015-09-16

‘Settlement Coin’

The new virtual currency will bring blockchain
into official financial system. "Settlement coin"
will be exchangeable for fiat currency in the ratio
of one to one. Thus, users will be able to avoid
settlement risks while benefiting from the faster
and cheaper technology. UBS also
demonstrated the possibility to digitize assets
using a distributed registry blockchain.

UBS’s smart-bonds, as described by Alex Batlin,
are bonds where “risk—free interest rates and pay

ment streams were fully automated, creating a se
If-paying instrument”

Sources: CoinDesk, Bitcoin Magazine, cointelegraph
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Visa Debuts Bitcoin Proof—of—Concept

for Car Leasing October 27, 2015

Visa and DocuSign unveiled a new
proof-of—concept this week that
leverages the bitcoin blockchain for
recordkeeping.

Visa's partnership with DocuSign

to conduct a car leasing PoC via the
Bitcoin blockchain,

HEEM HEU Is, SO0 Jf

SHE =SS HE.
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o
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Nasdaq to Unveil Blockchain—Based Platform
October 27, 2015

Nasdaq is set to unveil its new
blockchain—based platform, which will
facilitate share transfers and sales on
its private market.

HIAZE Dl =4 Hell E3HZE(Nasdag Ling)
Ol 2=
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Blockchain Use Cases Around Securities Transaction
s and Settlement are Receiving Particular Attention

« US retail giant Overstock has sold a $5m "cryptobond” to FNY Managed Ac
counts, a New York-based trading firm.

* The sale is part of a proof of concept from the Utah-based e-tailer showcasi
ng how financial instruments can be digitized and traded on cryptographic d
istributed ledgers such as the bitcoin blockchain.

* The cryptobond sold to FNY will pay 7% interest over a five-year period.

Source: CoinDesk

State of Bitcoin Q3 2015
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Notable Q3 Public Announcements of Blockchain Initi
atives by Governments and Financial Services

Deloitte has partnered with an Australian digital ~ The UK government is exploring the use of bl

currency trade group to develop new accounting ~ ©€kchain technology in a bid to improve the tr

guidelines for businesses that handle bitcoin. ansparency and accuracy of its record keepin
g.

Barclays, UBS and BNP Paribas announced they are partnering with E
thereum to promote efficiency and social good.

Source: CoinDesk

State of Bitcoin Q3 2015 49



London Law Firm to Digitise Contracts Using
Blockchain Technology

Published on October 22, 2015 at 18:13 GMT
"Any important document can be placed

[on the blockchain] and is always
accessible by the person who stored it.
For the users of the contract,
ultimately, this will assist in bringing
down legal fees, and could also lead to
automated legal services to a certain
extent.”

Software School Tackles Fake Degrees Using the
Blockchain published on October 23, 2015 at 12:13 GMT

"It 1s much more efficient, secure, and
simple than what you can find today in the
ndustry. We think first about our students —
we want to make sure that our certificates
will always remain valid and verifiable by
employers. It will also keep them safe and
Impossible to copy or hack.”
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Citigroup Is Testing Its Own Bitcoin:

| ° ° ° |

Citicoin
The day has come: Banks can't ignore
Bitcoin anymore. Not even the biggest of the big.
First up is Citigroup, the New York City—based
global banking giant recently revealed to
the /nternational Business Times that it is
developing its own version of Bitcoin. Predictably
branded ‘Citicoin,” the virtual currency was coded

by Citigroup’s research and design arm, Citi
Innovation.

USAA Adds Bitcoin Balance Check Option for
Coinbase Users (Us military-focused insurer) November 3, 2015

American financial services company
USAA is rolling out a pilot program that
will let some of its customers view their
Coinbase bitcoin balances through their
USAA online and mobile accounts.
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Thank you very much

gloryever@gmail.com

010.9548.1501
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Thank You!ll
And For More Information
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