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Professor Mulvey and Professor Yao. It is my greatest honor and pleasure to have

you here, and | thank you for coming all the way to Korea.
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Growth of Passive Investment Market and Need for

Personalized Asset-Liability Management Service
(TAIE AJERO| M D WA XHAMEE| MH|AQ| Sty

John M. Mulvey is a Professor and founding member of the Bendheim Center for Finance at
Princeton University. His specialty is financial optimization and advanced portfolio theory. For
over thirty-five years, he has implemented asset-liability management systems for numerous
organizations, including PIMCO, Towers Perrin/Tillinghast, AXA, and CalPERS. His current
research addresses regime identification and factor approaches for long-term investors,
including family offices, and pension plans, with an emphasis on optimizing performance and
protecting investor wealth (and surplus wealth). He has published over 150 articles and
edited 5 books. He is working on a book “Machine Learning in Finance.”
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= |. What's New in the Passive Investing and Asset Allocation Domains?

Il. Need for Integrated and Consistent Methods for Managing Wealth
* Asset only vs. asset liability management

* From mass production to mass customization

[ll. Opportunities

IV. Special Circumstances — The Republic of Korea
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Historical Perspective

= Early days: Four major asset categories:
* Stocks, bonds, cash, and real estate

* Straightforward benchmarks
— 60% stock, 40% bonds
— 70% stock, 30% bonds

= 1960s and 1970s — Mutual funds (expensive, relatively hard to trade, only covered
select markets)

= 1980s — Growth of passive index funds
* PRINCETON'S ROLE: Burt Malkiel and John Bogle (S&P500 index fund)

= 2000s — Growth of passive ETFs and rule based ETFs

October 2016 John M. Mulvey, Princeton University 4
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Looking to U.S. University Endowments

= Long term investors with great incentives to excel

Leaders in institutional money management

= Massive move to assets outside the original four categories

* Private equity, real assets, independent returns and so on

Diversity Rules!

Leading universities have had much success (Yale, Princeton, Harvard, Duke)

October 2016 John M. Mulvey, Princeton University
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Princeton University’s Asset Allocation

70% of assets in Alternatives!

Princeton
University

—1———
| |

Equit Private Real
iy equity-25% assets-21%

International
equity -
developed-6%

Fixed income
& cash-5%

Independent
return-24%

| Domestic
equity - 9%

International
equity -
emerging-10%

What are the benchmarks for alternatives?

What about passive equivalents?

October 2016 John M. Mulvey, Princeton University




@%;&- 'l 2

Average Allocation Across University Endowments

Asset Allocation for U.S. Colleges and Universities 2014

(NACUBO 2015)
Survey Average Endowments over $1b

Equities 36% 31%

Domestic Equities 17% 13%

International Equities 19% 18%

Fixed Income 9% 8%

Alternatives 51% 57%

Short-term 4% 4%
securities/cash/other

Alternatives span many markets, structures, and strategies

October 2016 John M. Mulvey, Princeton University
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Example of the Diversity in Defining Asset Categorles

Duke’s Target Asset Allocation & Asset Category Descriptions (June 30 2014)
Source: Duke (2014)

Duke University

I
Equity-49% i Commaodity-13% ‘ Real estate-11% ] ‘ Fixed Income
|

Private
:: 2 investments in Direct
P i ¥ ¢ v Commodity- i f Other/
Public Equity Private Equity 8 Energy, power, commodity Credit-13% Rates-5% e
related equities bt ® exposure Inflation-9%
timber

public Public
nhllgatmm incl. ohligations, incl.

Debt, asset-

backeds etc treasuries &

agencies

treasuries &
agencles

Corporates, Ban k}

October 2016 John M. Mulvey, Princeton University
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Examples of Subcategories in Hedge Fund Land

Institutions Subdividing Absolute Return/Hedge Fund Categories

Institution

Georgia Institute of Technology
Williams College

U. lllinois Foundation

U. North Carolina at Chapel Hill

University of California

University of Texas System
University of Washington
Pennsylvania State University
The Ohio State University

University of Virginia

October 2016

Equity-related Hedge Fund
Category

L/S equity hedge funds

Global long/short equity

Marketable strategies: Hedged equity
L/S equity

Opportunistic equity

Developed country equity, Emerging
markets

Capital appreciation: Opportunistic
Hedged strategies: Equity related
Long/short equities

Long/short equity

Other Categories

Multi-strategy hedge funds

Absolute return
Marketable strategies: Credit/absolute
return/distressed

Diversifying strategies
Absolute return Strategies, Cross-Asset
Class Strategy

Credit-related fixed income, Investment
grade fixed income, Real estate, Natural
resources

Capital preservation: Absolute return
Hedged strategies: Credit relate, Hedged
strategies: other

Relative value /macro, Credit funds

Marketable alternatives & Credit

John M. Mulvey, Princeton University

Factor Investment Approaches

s | i
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%
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* FACTOR INVESTING is aimed at explaining the multiple risks underlying
complex modern securities

= Motivation: Alternative investments have a blend of risks

Example: Junk bonds (bonds and equity), private equity (equity, leverage, smoothing)

= Explosive Growth in “Passive” Rule-Based ETFs

* Take advantage of factors driving performance

— Momentum, size, value, carry, and so on

October 2016

John M. Mulvey, Princeton University
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UPCOMING: Mass Customization

= Investors strive for adequate performance to achieve goals

= Lessons from passive investments:
* Cost is a critical ingredient for long term success

* Mass production has been largely achieved
= Passive investments and FinTech allow for mass customization

= People have begun to accept that computer systems, carefully developed,
can support many service sector decisions

¢ Health
e Education

* Finance

October 2016 John M. Mulvey, Princeton University 11




ALM: Engineering Analogy

= Purposes of asset liability Management ALM

Helps us determine the glide path to achieve goals
— Stay high - relative to target

— Assists with setting contribution/savings
Find optimal way to achieve goals

= Q)Whatis an Investor’s Funding Ratio?

= Becoming understood —> CFA level three exam

A High-Tech Domain!!

October 2016

John M. Mulvey, Princeton University
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Asset Allocation Versus ALM

= Traditional portfolio model
* Assetonly

* Single period

* Traditional risk measures (volatility) T

Horizon
= Difficulties

* Individuals and institutions invest for a purpose (inventory)

— Assets, liabilities, and goals should be optimized together
— Contextual risks are critical

0 What is probability of missing long-term goals?
O What can be done to protect the surplus?

* Higher performance occurs when addressing dynamic nature of
investing via ALM

October 2016 John M. Mulvey, Princeton University
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Asset-Liability Management (ALM) '

= Analogy — Operations Management
* Old ways — production models, inventory models, and demand models
developed independently (1960 and 1970s)

* Modern approach —integrate all activities to improve performance and achieve
the goals of the organization —> Supply Chain

0 FinTech Information technology is available (data, computational
capabilities, machine learning approaches)

O incentives are massive, even small improvements have long term
impacts

October 2016 John M. Mulvey, Princeton University 15

+

Part Ill: Opportunities




%{%}y_. H| 2,
Opportunities

= Discover rule based “passive” indexes and ETFs that can provide benefits
(recall new asset categories)

= Apply pattern recognition methods (machine learning) to determine the
best combination of asset categories to meet the needs of individual
investors —mass customization

= Take advantage of economic regimes --a regime aware ALM structure

= GOAL: Robust solutions within a mass customization structure

October 2016 John M. Mulvey, Princeton University 17
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Factors as Building Blocks (critical ingredients)

Danish Pension System ATP — Factors for Assets (Ang)

lllustrative breakdown of assets into risk factors

Expectad retum
per invested DHK

factor
Interestrate oo oct rote Other
Inflation Interest rote factor factor foctors
foctor factor
Commodities  Index linked ‘Governmant Corporata Other
bond bond bond liquid

Liability-related factors for ALM — Real economic growth, inflation (hard to link to asset
returns)

October 2016 John M. Mulvey, Princeton University 18




Most Funds Experienced Contagion durimodﬂ@sh
—> Massive Change in Covariance Matrix |

Most Hedge Funds Experienced the Classic Pattern of Contagion during the 2008 Crash
Note: stark differences between normal 2001-2007 period (left side) and crash 2008 period (right side)

(heavy line = correlation > .5; light line = correlation
between .2 and .5; no line = correlation < .2)

@&

\.__\.\ '\II. If'l
'E" —~— \ .I'\ / g
s '
e =
e b

¢ =
ce @

October 2016 John M. Mulvey, Princeton University 19

Identify Two Regimes via Machine Learn&,i il @
(University Endowment Study) '

Two-Regimes for the S&P 500 Index (1990-2015)

S&P

500 1000 1500 2000
1 1

0
|

4 - . -
1980 1995 2000 2005 2010 2015

time

October 2016 John M. Mulvey, Princeton University 20
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lllustrative Example (Large U.S. Pension S&/stem Stu‘dy)

= Assume that the current state of the economy is defined by Real GDP
growth and inflation:

October 2016

GDP Growth

A
GDP Growth: High GDP ‘Grc?wth: H!gh
Inflation: Low Inflation: High .
GDP Growth: Low GDP Growth: Low
Inflation: Low Inflation: High
v

John M. Mulvey, Princeton University 21
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Scatter Plot of Inflation and Real GDP 1948-2015
1 . 2
= oy
° . ~ .'.'O&--- ®e =
wilyien .
; » ° "J“ ® e ‘.o'.o .® . % :
3 - e ® . & . b » 4
October 2016 John M. Mulvey, Princeton University 22
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Historical Patterns (time series of inflation and real GDP)

October 2016 John M. Mulvey, Princeton University 23
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Four Regimes are Stable Across Time

Time Period 1948-2014
Frequency  Quarterly

Regime 1 Regime 2 Regime 3 Regime 4

Regime 1 0.83 0.09 0.07 0.01
Regime 2 0.05 0.83 0.00 0.13
Regime 3 0.10 0.00 0.84 0.06
Regime 4 0.04 0.07 0.08 0.80

October 2016 John M. Mulvey, Princeton University 24
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Performance under Regimes

Real Returns of Major Asset Categories (1973-2015 monthly)1

Geometric Mean of Return (Annually)

U.S.Equity  IntLEquity  U.S.Treasury Corp.Bond Real Estate  Commodity TIPS Risk Free
5.8354% 4.6518% 4.0300% 3.5651% 5.3212% 2.4234% 2.9045% 0.6919%

Geometric Mean of Return (Annually)

U.S.Equity Intl.Equity U.5.Treasury Corp.Bond Real Estate Commeodity TIPS Risk Free
Regime 1 15.2834% 13.4923% 6.9086% 5.1891% 9.1384% 9.7553% 3.7975% 1.4420%
Regime 2 0.8939% 6.4105% -0.1339% 1.4991% 3.9968% 4.7818% 1.0627% 0.7616%
Regime 3 11.0503% 10.6285% 5.1594% 7.4233% 13.7547% -0.8822% 6.1820% 0.2001%
Regime 4 -2.8658% -10.2222% 4.3173% 0.3051% -4.6992% -3.4542% 0.6718% 0.3682%

Regime 1 = growth+ and inflation-, Regime 2= growth+, inflation+, Regime 3 = growth-, inflation-, Regime 4 =

growth-, inflation+

October 2016 John M. Mulvey, Princeton University
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Mass Customization Opportunities
= Improve rule-based passive indexes
* Generate performance that ‘tracks” alternative investments
* Take advantage of factors and regimes (regime aware ETFs)
= Develop products and solutions that fit the needs of groups of individual
investors
* Better annuities
* Better life cycle products
* Software to help educate individual investors
= Address cultural considerations
* Massive differences in acceptance and definition of risks
October 2016 John M. Mulvey, Princeton University 26
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Unique Circumstances: Republic of Korea

= Emphasis on high technology and well trained workforce

= Relatively small population — more homogeneous than other countries such as U.S.

= Long term focus for industries and well being — savings versus consumption

= Ripe for careful applications of mass customization
* TAKEAWIDERVIEW
* WORKTO ENHANCE INVESTMENT INDUSTRY AND KOREAN ECONOMY
* DOABLE GOALS

October 2016 John M. Mulvey, Princeton University 28




Global Pension Assets Study 2015

Total Assets 2014 % GDP in USD

(USD billion) billion®

Australia 1,675 113.0%
Brazil' 268 12.0%
Canada 1,526 85.1%
France 171 5.9%
Germany? 520 13.6%
Hong Kong 120 41.2%
Ireland 132 53.7%
Japan? 2,862 60.0%
Malaysia 205 60.7%
Mexico 190 14.6%

Netherlands 1,457 165.5%
South Africa 234 68.6%
South Korea 511 35.3%

Switzerland+ 823 121.2%

UK 3,309 116.2%

uss 22,117 127.0%
Total 36,119 84.4%

Towers Watson Study 2015

October 2016 John M. Mulvey, Princeton University
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Enterprise Risk Management

= Decisions about rendering savings and contributions
= Decisions about investments inside Korea versus outside Korea

= Decisions about split between DB and DC plans

N

= Decisions about optimal asset allocation to improve economy and pension

system

Goal to improve Pension System AND Korea!!

October 2016 John M. Mulvey, Princeton University
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Advantages of a Healthy Wealth Management Industry

= Stable source of capital for long-term investments

* Infrastructure, energy independence, new technologies

= Countercyclical behavior — purchase stocks when prices drop

= Expands macro economic toolkit

= Improves morale and better outcomes for economies with aging
populations

October 2016 John M. Mulvey, Princeton University 31

Conclusions




Conclusions

= Alhealthy investment Industry provide key advantages for a developed country.

= Personalized wealth management requires computational expertise and
considerable financial management experiences. It’s a high tech domain!

= The Republic of Korea has the opportunity to be a leader in FinTech over the next
decades. You understand how to take advantage of technology and optimize!

October 2016 John M. Mulvey, Princeton University 33
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= The Elements of Machine Learning, 2nd Edition, T. Hastie, R. Tibshirani, and J.
Friedman (2009).

= Towers Watson, Global Pension Asset Study 2015.
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History - Pension Payroll, GDP and US Inflation

* Pension Payroll and GDP showed a strong relationship

$4
$3 S
$2 e
$1 - T T T T T
1987 1992 1997 2003 2008 2014
Valuation Year
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DB/DC Asset Split: Change Over Last 10 Years

muDC uDB
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90%

80%

70%

60%

50%
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0%
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Global Pension Assets vs. GDP in USD

« Global pension assets to GDP ratio (P16)
increased from 82.1% at the end of 2013 50,000
to 84.4% at the end of 2014.

40,000
» The Netherlands has the highest ratio of /\/—,
pension assets to GDP (166%) followed = 30,000

by the US (127%), Switzerland (121%)
and the UK (116%) .

o During the last 10 years, the pension
assets to GDP ratio grew the most in the
Netherlands and the UK (51 and 37

20,000

USD billion

10,000

percentage points respectively). It 0 g g s 2
declined in Switzerland, Brazil, Japan and ‘“ s 8w
France during the same period.

2005
2007
2mo
2011
2mz2

2m3

2014e

Pension Asset Vialue (USD bn) s Gross domestic product, cument prices (USD bn)

Nov 2015, National Assembly John M. Mulvey, Princeton University 39
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@l -
'«"I# - |l| '\.._
Pension assets as % of GDP
Market
2004 2014e Changet
Australia 84% 113% 29%
Brazil 16% 12% -4%
Pension assets as % of GDP
Canada T4% 85% 11%
France 7% 6% -1% 200%
Germany 10% 14% 3% 150%
Hong Kong 27% 41% 14%
100%
Ireland 44% 54% 10%
Japan 63% 60% 3% 50%
Malaysia® - 61% - 0%
N £ 3 © g 2 8 2 E 8 8
Mexico 6% 15% 9% %gg'gégaégﬁégggggg
= 2 = - w =
Netherlands 114% 166% 51% 8% g8 = § 8 2 2 é 3 2
o I & =
South Africa 65% 63% 3% @ £ 5%
2004 m2014e =
South Korea? — 35% —
Switzerland 142% 121% -21%
UK 79% 116% 37%
us 95% 127% 32%
Nov 2015, National Assembly John M. Mulvey, Princeton University 40




Global Pension Assets Growth Rates

Compound annual growth rates — USD

» In 2014 global pension assets are
estimated to have increased 1.5% on
average, compared to a 8.3% increase
seen in 2013, measured in US dollar terms.

» During the last 10 years, the most rapidly
growing pension markets have been
Mexico (16.1%), Australia® (11.7%), Hong
Kong (10.0%), Brazil (9.7%) and Canada
(7.3) when measured in US dollar terms.

» On the other hand, Japan and France
showed the slowest rates of growth in US
dollar terms since 2004 (-0.3% and 1.4%
respectively).

! For France and Canada, change in methodology in 2008/2009. For UK it was in
2012

21-year growth does not capture net contributions in markets

3 In the case of Australia, the existing contribution rates as well as the fact that
retirees can cash in all their benefits (i.e. no compulsion to lock in o annuities),
can have a significant impact on expected asset growth.

*5 and 10-year CAGR are not available for Malaysia. 10-year CAGR not available
for South Korea.

Source: Towers Watson and secondary sources.

Nov 2015, National Assembly

al i

Growth rates to 2014e (USD)

Market {3:;:3:2_ 1-year 5-year 10-year
atn2m3) | (3112113- | (31712008 | (31/12/04-
Actual 311214) | 311214) | 31/12/14)

CAGR? CAGR CAGR

Australia3 18.3% -4.1% 8.9% 11.7%
Brazil -3.8% -15.8% -1.8% 9.7%
Canada’ 3.5% 3.7% 6.5% 7.3%
France' 5.7% 5.2% 5.1% 1.4%
Germany 5.6% 5.0% 2.7% 6.3%
Hong Kong 12.9% 4.7% 9.2% 10.0%
Ireland 18.4% 4.8% 5.0% 4.5%
Japan -8.6% -1.2% -1.0% -0.3%

Malaysiat 5.3% -3.1% —_ —_
Mexico 7.4% -2.6% 10.1% 16.1%
Netherlands 8.1% 7.6% 8.0% 7.0%
South Africa -9.9% 2.8% 3.2% 5.0%
South Korea?* 30.6% 0.4% 15.0% =

Switzerland 9.9% 1.7% T.4% 4.5%
UK 8.7% 5.7% 9.5% 6.5%

us 20.4% 9.0% 10.0% 6.6%
Average 8.3% 1.5% 6.5% 6.9%

John M. Mulvey, Princeton University
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Wealth Management in Tsinghua Fi
(Sl w3 ME Q| X2 7|=HT)

_.__..f“ 4 l‘\_-)\:\.;
¥

X SICH S Andrew Chi-chih Yao Il 3=

Professor Andrew Chi-Chih Yao was born in Shanghai, China and grew up in Taiwan. He
received a Bachelor of Science in Physics in 1967 from National Taiwan University, a doctorate
degree in Physics from Harvard University in 1972, and another one in Computer Science
from the University of lllinois in 1975. From 1975 onward, Professor Yao served on the faculty
at MIT, Stanford, UC Berkeley and, during 1986 — 2004, at Princeton University as William and
Edna Macaleer Professor of Engineering and Applied Science. In 2004, he left Princeton to
join Tsinghua University in Beijing. He is currently the Dean of IlIS (Institute for
Interdisciplinary Information Sciences) at Tsinghua. He is also a Distinguished Professor-at-
Large at the Chinese University of Hong Kong.

At Tsinghua University, Professor Yao founded IlIS and built it into a world-renowned
interdisciplinary research center, including a cutting-edge quantum computing
laboratory. The elite undergraduate programme started by Professor Yao in 2005 (fondly
nicknamed the “Yao Class” by students) has produced outstanding graduates in computer
science, eagerly sought after by first-rate graduate schools everywhere.

Professor Yao’s research interests are in the theory of computation and its applications,
including cryptography, communication, algorithmic economics and quantum computing. He
is recipient of the prestigious A.M. Turing Award in year 2000 for his groundbreaking
contributions to the theory of computation. He has also received numerous other honors and
awards, including the George Polya Prize (1987), the Donald E. Knuth Prize (1996), and
honorary degrees from the City University of Hong Kong (2003), the Hong Kong University of
Science and Technology (2004), the Chinese University of Hong Kong (2006), the University of
Waterloo (2009), the University of Macau (2012), and the Hong Kong Polytechnic University
(2014). He is a member of the US National Academy of Sciences, the American Academy of
Arts and Sciences, the Chinese Academy of Sciences, Academia Sinica, and The Academy of
Sciences of Hong Kong.



Wealth Management 1in Tsinghua
FinTech

Andrew C. Yao

Institute for Interdisciplinary
Information Sciences (IIIS),

Tsinghua University

Building a Tsinghua FinTech Institute at
[TIS

m Faculty members in Financial Technology,
Computational Economics, Game Theory, AI, Big
Data, and Cloud Computing

m Aims to apply these state of the art research
to improve efficiency and competitiveness of
the financial industry

m Major Industrial Partners

o Mingyuan Group, Ant Financial Group, NetEase
Finance , BOCOM Group

B & 5 E] WBER @ﬁﬂ! BOCOM

MING YUAN GROUP CO., LTD. ANTFINANCIAL @Fﬁ%ﬁ‘é

m Major Academic Partners include:

RE
V.Y PY I I3




Purpose

Conducting research and use advanced
technology (AI, big data) to enhance the
capacity of global financial industry

Supporting policy dialogue and practical
cooperation between the technology
industry, the financial industry,
regulators, and policy makers;

Nurturing world—-class academic
researchers, industry leaders and policy
makers by developing fine academic
programs in FinTech.

Scope of Research

o Blockchain/Cryptocurrencies/Distributed
ledgers

o Big data personal and SME credit
modeling

o Wealth Management and Insurance robo—
advisors

o Al-assisted financial modeling and
economic forecasting

o Technologies to bring greater financial
inclusion




Example 1: Asset Allocation and
Robo-Advisor

Changle Lin

Changle’s Research and Industry Applications :

1. Extend asset allocation framework to incorporate income and
spending decisions, in addition to investment decisions.

2. Use the framework to build customized asset allocation
system for institutional investors.

3. Build asset allocation platforms ( “robo-advisor” ) for personal
investors.




Are the asset allocation models really
applicable for a particular investor?

Finance Professors:

“You should diversify your
portfolio and find the
efficient frontier!”

You :

“Is this portfolio right for me?”
“1 have incomes, spending and
other idiosyncratic externalities”
“‘How can a single line of
efficient frontier good enough
for everybody ?”

For Each Investor

« utility function
* business
assets

* salary
incomes

« others

» stochastic control

» stochastic
programming

* multi-stage
optimization

« robust optimization

* single period,
static CAPM

* multi-period,
dynamic ICAPM
* regime-
switching setting
« factor-based
market
dynamics

« term structure
dynamics

Specific
investor
characteristi
cs

—

Optimizer

Market
Dynamics

Analytical Platform:
« critical relationships
« try different policies
* case studies

Spending : -
Policy Visualization

Investment
Policy

Simulator




Investors

a. For an Oil-based Sovereign Wealth Fund:

anjea

ssauIsng paziwoisnd

For a family office:

R — . W W e e e i

anjeA

ISNQ PaZIWOo}SN) =

sse?

G Fimad Wamt (NOK )

G Final Wonatty

Integrated investment

policy

O Pt W 18 )

Integrated investment

policy

Investors
m Analyze different policies:

. = /

Spending policy

m Answer critical questions:

S
N
i
!
)
:I\\\ |
N -
N < e
- \\\ - " .

Investing in your own business”

ST

Investing to increase ROE?




We are collaborating with internet giants to develop Robo—advisor

Al interaction
+ Big data technology

Interactive depicts financial o) HovERE

picture
Layer « machine learning to

classify clients

EERIER Or.8

F
24

* Large-scale
optimization
* Distributed system of

Optimizer computation
* Data integration

* Term structure capital
market assumptions
Market * Factor-based
. econometric model
Dynamics + Machine learning
techniques; alternative
data source

Investment Engine
Powered by Tsinghua
University

Example 2: Al Based Financial
Research Engine

Ling Huang and Wei Xu




Overview of China Wealth Management

= China market characteristics
o Total value exceeds $23 trillion and grows 9.4%/yr. in next 5 years **
a Mainly using commercial banks (60%) and securities firms (20%) for
wealth management **
= The people: the world's largest middle class population (109
million) **
o Younger: population with assets >$1M USD has average age of 39 ***

o New money: still at the stage of creating wealth and willing to hold an
aggressive portfolio and risky assets

o Eager to learn: actively involved in the management of their own wealth

** Credit Swiss {2015 Annual Wealth Report)
*** HUREN Research Institute Survey 2015.

Serving China Middle Class and Mass
Market

High and ultra-high
net worth RMB 6 M +

Quasi high net worth
RMB 1-6 M

Net worth RMB 100K-1M

360 Million

teteteeeeet

1 Billon

SI%

Mass Market <RMB 100K

Source: Bain & Company, Credit Suisse
Note: Assuming ¥1M investment from each of 100K users, the amount of asset under management could reach ¥10B )




Financial Research Platform Overview

-

Market Sentiment Investment Signals Extraction

and News Research via NLP and Quantitative
Personalization Q&A Engine Modeling

Big Data, Artificial Intelligence and Quantitative Investment

Personalized Financial News and Market
Overview

~

Real-time News analysis, Market analysis & Personalized
global news  rank & summary signal extraction filtering and
K recommendationj

Large-Scale Artificial Intelligence and Personalization Engine

Easy access to personalized financial news and professional market analysis




Research Engine: Financial Answer

Machine

~

@tock fundamental analysis:

O Revenue break-down, profit break-down,
regional exposure

O Top line growth rate, margin trend, earnings
growth rate

O FCF yield, ROIC, FCF volatility, leverage ratio
O Competitors analysis, differences vs.
competition

G Valuation

Stock technical analysis:
O Stock supply and demand analysis
U Stock holder analysis

U Management team trading and cost
analysis

évents research: \

O How do defense (or oil or airline) stocks react
to terrorism incidents in Europe?

U4 Which cement stocks go up the most when a
Category 3 hurricane hits Florida?

U Which Apple supplier’s share price goes up
the most when the company releases a new
iPad?

O When Netflix beats earnings, how do shares
of Amazon historically perform the next day? j

Company news and public communication:
O Important news and sentiment analysis

U Management views and continuity
analysis

O Corporate structure and team analysis

Research Engine: Query and Knowledge

Extraction

Research
Q&A engine

Natural Language
Interface

Asset pricing
‘\sengine

-,

Time-series
Analysis

1 Unstructured
,N and structured data:
natural disasters
political developments
corporate earnings
product launches
FDA drug approvals

Risk
Management

Machine
Learning

,,
Learnin Knowledge
N g Vs 9

o ’,’ extraction engine

e




‘Demo: Company Relationship

@ Chrome File Edit View History Bookmarks People Window Help

and Q&A

& QM= = B Tue03AM Q

L ® g Company Networks x

e C @ 10.2.2.75:8989

Q. SELECTOR it et stock goes up 29%

filter by relationship:
ALL :

[ Jr——
[ Jee——

company:
APPLE INC ]

O DETAIL INFORMATION

Toavt

Edit View Window Help

& Q= = = Tel26PM Q

" Search everything in articles - x

® 10.2.3.39:8000/#/sear

=articles&n=108&p=1

- AHI Kmowledge - POl matching any keywerds, /regex/, fisld:term, ..

1-10 of 50,939 results for everything in articles

1. articles| Tb892c75-0451-4057-895f-60e2799¢6211 ) in dd_app

[

. articles( 3a1fae10-eeb4-43af-bdb5-adBaa23eals0 ) in dd_app

w

. articles( 7265e155-Te1e-4bch-039f-0fe6d56a42d4 ) in dd_app

=

. articles( a39152ec-2615-4df3-9886-aa27effbb388 ) in dd_app

I

. arficles 191801e4-4aa3-4bdf-b6c-d288bbeBdded ) in dd_app

L N ] data — root@ubuntu; ~[Spouse_ex; fi

~/Downtoads — ubuntu@liuxin: ~fyodaqa — -bash

~Ispouse. iefinput — -bash
Lings-MacBook-Pro-2:data hling$ ssh root@1@.2.3.39
root@le.2.3.39's password:

Last login: Tue Sep 6 @3:18:24 2016 from 18.100.1.89
root@ubuntu:~# cd froot/spouse_example/input
root@ubuntu:~/spouse_example/input®
root@ubuntu:~/spouse_example/input#
root@ubuntu:~/spouse_example/input# less articles-10080.tsv
root@ubuntu:~/spouse_example/input® less articles-1800.tsv
root@ubuntu:~/spouse_example/input# less articles-1000.tsv
root@ubuntu:~/spouse_example/input# less articles-18080.tsv
root@ubuntu:~/spouse_example/inputs less articles-1080.tsv]]

t — ssh root@10.2.3.39 — 181=11

-.jdats —

— 3sh root@10.2.3.39

T
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Your Next Investment

ETF Solutions:

An evolution of asset allocation using ETFs

October 2016

This Material has been prepared using various sources and statistic data which are deemed credible, but contents of this material cannot be construed as a guarantee against future results.
Therefore, any potential investor must take an investment decision under such investor's own judgment and responsibility and Samsung ITMC shall not be held responsible for the outcome of the
investment decisions made by investors. The content of the presentation reflects the presenter’s point of view and is unrelated to the

1g Asset Manag ’s official point of view.
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l. Driving Changes in
the Asset Management Industry




What are driving changes in the Asset Management Industry?

= Regulations, Demographics

= Technology is the main driving change in the Asset Management Industry

Regulation
+ RDRin UK
» DOL Fiduciary Rule

Technology

+ Increasing demand for
personally customized
services

Asset Management

* Increasing demand for
multi-asset solutions

Demographics
+ Emerging Middle Class

» Demand for Immediacy

Aging Population

Source: Samsung Asset Management

KODEX ‘“”' 2 A MANAcEMENT

New Technology, New Opportunities!

= Today, investors require immediacy, connectivity, ubiquity
= These three requirements can be fulfilled by advanced technology

= With new technology, retail investors can access customized asset management solutions
even with modest capital

= Also, demand for solutions is growing and popularity of indexation is continuing

Immediacy

a Shift from Institutional to
Retail Money

; ‘ By Technology \ 9 Meet demand for Asset
Investors’ Needs Allocation Solutions

e Continuing Popularity of
Indexation

Ubiquity Connectivity

Source: Samsung Asset Management

KODEX ‘“”' 3 A MANAcEMENT




New Players, New Threats to traditional players

= Creating New Market Opportunities:
1) Low to medium net worth Individuals, 2) People previously not actively interested in investing

= New Threat: Allows tech-savvy, non-traditional players to enter the market

Creating New Markets

<«— Currently served —5 @ occmmmm e New o >
customers Markets
Source: Samsung Asset Management
KODEX " 4 A Macenenr TP

Since the global financial crisis, goal-oriented products rise!

= The end of Product-Push Approach

= Since the global financial crisis of 2008, Asset Managers have been searching for a better way to
provide clients with goal-oriented products

= Multi-Asset Strategies, particularly ETF Managed Portfolios (EMPs), have emerged as a good
solution

= EMP market is expected to double to over $700bn by 2020 (BlackRock Estimate).

Global MAS (Multi Asset Strategies) and EMP (ETF Managed Portfolios)

12.5%

$350 Billion
p—
EMP

MAS 2015

$2.8 Trillion

Source: BlackRock, 2016. 5

KODEX-{:""

19%

$706 Billion

P

EMP

MAS 2020

$3.7 Trillion

R Mo P




New demand for Multi-Asset Products is growing faster

= The Growth of Multi-Asset Products & Solutions
= New demand expected (ex: Target-dated & Lifecycle funds increased from $40bn in 2000 to $1.1tn in 2014)
= The development of building blocks to implement such strategies still in process

5-year Cumulative Monthly Historical growth of
Mutual Funds Cash Flow Target Date & Lifecycle Funds
=D - . .
= w—E quity 1200 1 g AUM - Tgt 100
g 300 ' B AUM - LifCyel ¢ - 90
o Bond 1,000 - - 20 §
3 < B0 MuticAsset # Combined Net CF B
53 200 4 800 - * 70 g
3 5 L& 3
S 150 = * . £
Eﬁmn 3 600 - + 50 g
EE 50 g 3
3E 400 - R L5 3
4 00 —_ —_— . w3
- c
E kol \-—\’___—-’——- 200 - £
E * e 10
(100} o - Lo
- ST L S LY CO n v A
FFFE I FEF S SEFETEESE LT
Source: Deutsche Bank
KODEX " 6 A MRnacement

What are Efficient Building Blocks?

= Multi asset solutions require efficient building blocks which provide:
1) Easy & Clean access to the asset class
2) Transparent investment process
3) Low Cost

= ETFs are therefore the most efficient building blocks

Building Block Efficiency Matrix

Easy Transparent| | Low Cost
access to investment Product Type
the asset process
class ETF “ﬁfﬁ?'
Management | passive 1 2
Style
Efficient Building Blocks Active 3 4

Source: Deutsche Bank
Note: 1 to 4 (more to less efficient)

KODEX " 7 A MANAcEMENT




Solutions using ETFs : Who’s Ahead?

¢ BlackRock, Vanguard, State Street, Charles Schwab

¢ BlackRock, Vanguard,

Charles Schwab

* Fidelity

Solution
providers

* \Welathfront, Betterment

ETF
Providers

¥

ETF
Market

Solutions

Solutions
Platform

* BlackRock
* Charles Schwab

BlackRock (iShares)

Vanguard

Charles Schwab

Wealthfront, Betterment

ETF Providers

Provides ETF line-ups
to all asset classes

Provides ETF line-ups
to all asset classes

* Provides ETF line-ups
to all asset classes

ETF Solution
Providers

Acquires Future
Advisor in 2015 to
provide automated
investment advice

Vanguard Personal
Advisor Services
launched in 2015

: 2 years in pilot service

+ Affiliate provides ETF
Managed Portfolio
(Windhaven)

» Provides solutions via
algorithms

ETF Solutions
Platform
(TPM)

iShares Connect links
Solution Providers and
investors

* Advisor Platform
(OneSource)

Source: Samsung Asset Management

KODEX "

SAMSUNG
ASSET MANAGEMENT

4% Il. Changes in ETF Asset Management
Landscape in Korea




Opportunities: @O Favorable Regulatory Changes

= Gov’t deregulations to boost asset management industry

- Initiation of Korean-style ISA
— Dividend tax (15.4%) exemption for overseas-focused equity funds (up to KRW 30mn p.p.)
- Promotion of advisory services

— Pension Trust Funds scheme to be adopted

= Deregulation to impact ETFs

- Retirement Pension Plans now allowed to hold synthetic ETF(excl. leveraged ETFs)

- Usage of derivatives in ETFs expanded
: More innovative products now possible such as 2X Inverse

KODEX " 10 S Mcemen <™

Actions: ETF line-up Expansion & Solutions

= |Issuers continue to roll out new products
: Overseas asset-based ETFs numbered 18 in 2012 but 66 in 2016

= However, fixed income and overseas still underrepresented in market place

= ETF line-up expansion to continue in tandem with kick-off of asset allocation solutions

Year 2012 Current (2016. 8)
34 31
23
14
7 9 9
@ » = o — Q 0 w @ ®»®» 4 T - O W o T O - O
s & & § 3 % 3 8 s £ 3 5 32 35 s 8§ 9 3 3
= S 3 = 3 pr] 3 Q 8 8 3 o & ¢ 3§ 5§ < 2 g4
= 4 = o 7 S 2 — 8 & 2 — 3 o &
= Q Q > Q =] Q Q
g ¢ = g ¢ 8 & 2
3 < 3 3 <
(0] [V} (0]
Domestic ETF (117) International ETF (18) Domestic ETF (160) International ETF (66)

Source: KRX, Samsung Asset Management
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Actions: Foster Overseas ETFs

= Solve Tax Issues

: Currently, there are tax discrepancies between overseas-listed products and Korean- listed products

= |mprovements in Overseas ETFs

: Controversy exists over disparity between price/ NAV, and ETF managers must remedy this issue

Comparison between Overseas-listed vs. Korea-listed

Tax Scheme

Tax Rate

Offset of
Profit/Loss

Tax Exemption

Included in
income tax?

Source: Samsung Asset Management

KODEX "

Korean-listed ETFs
(excl. Domestic Equity)

Dividend income tax

15.4%

X

X

Overseas-listed ETFs

Capital gains tax
22.0%
O

Up to KRW 2.5million

X
Separate taxation

12

Overseas stocks trading amount

14.1 ($on)

7.9
5.7

3.1 29

2011 2012 2013 2014 2015
Source: KSD

SAMSUNG
ASSET MANAGEMENT

Opportunities: 2 New Channels

= Robo-Advisors

. In line with other markets, new channel-based IT Technology has evolved in Korea

- Large Financial Companies — Artificial Intelligent HTS, Robo Wrap
- Small Fintech Companies — MOU with large Brokerage House

= |FA (Independent Financial Advisors)

= Pension Trust Funds will be introduced in Korea soon

Source: NAVER image

KODEX "
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ETFs via New Channels in US

= ETF Asset Managers will be able to utilize ETF solutions through newly-developed channels
such as retirement pension plan, IFA, and etc

= ETF Asset Managers play a core role to promote |IFA channel by educating them on ETFs
as well as Solutions

In US, ETFs in RIA have grown faster than others Charles Schwab’s Robo Advisor Service
o ETF AUM by Channels Charles Schwab’s Robo Advisor Service
600 - Schwab Intelligent Portfolios™
500 - * Launched in March 2015
400 | » Retail version of Robo Advisor
2Q15
300 H | ! 3Q15 L . .
! Institutional Intelligent Portfolios™
200 4Q15
1016 + White label version for RIAs
100 1 2Q16 » Advisors are able to apply their own branding
Q
0 ‘ — ' to the services
Broker/Dealer RIA Wirehouse
Source: Access Data, Broadridge Company
KODEX ‘“’ 14 Ao MANAGEMENT

A New Era calls for a New Strategy

= ETFs are still very much a trading tool
- In Korea, Individuals account for 43% of total trading and mostly leveraged ETFs

= All and all, ETFs as stand alone products may have hit growth plateau and
new demand must be created: Multi-Asset Solutions

— Much work remains for seamless support
* Product line expansion, tax, etc

= New clients must be reached
- Retirement pension, IFA, etc

= New Technology leads to new opportunities but also new threats to existing business

- Nonetheless, new tech must be embraced - we must ensure that ETFs are part of the new
paradigm

KODEX ‘“ " 15 A MANAcEMENT
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SAMSUNG ASSET MANAGEMENT CO., LTD.
11, Seocho-daero 74-gil, Seocho-gu, Seoul, 06620, Korea Tel : 02-3774-7600 Call Center : 080-377-4777 (Mon~Fri 08:00~17:00 Local Time)
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