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KOREA, AND ITS SUCCESS STORY
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Miracle of Han River
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Source: World Bank
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Extended Life Expectancy
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Life Expectancy

Joining OECD (1996)

Female (KR) Female (OECD)

Male (KR) Male (OECD)
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World Longest-Living: Korean Female born in 2030
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Reason: Improved “Universal Healthcare System”
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Healthcare Accessibility

and Quality Index
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Reason: Improved “Universal Healthcare System”
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2015
Healthcare Accessibility

and Quality Index

Korea now has top 5 HAQ Index score 
among countries with 20 million or more population.
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COST OF LONG LIFE
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Worst Poverty Rate for Retirees

Worst poverty rate for retirees among OECD Countries

Retirees’ poverty rate: 48.6%, Income replacement rate: 45.2%
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Worst Poverty Rate for Retirees, with a Big Margin
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It’s Getting Worse
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6 out of 10 middle class: “will be poor after retirement”
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Do We Not Have Money?
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What About Miracle of Han River?
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Main Cause: Change in Social Structure
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Main Cause: Change in Social Structure
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Fundamental Cause:

People failed to be prepared when they were economically active
=> Failure of life time wealth management / financial planning

준비할경제적역량이있는젊은시기에준비실패
=> 생애주기자산관리의실패
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Unsustainable Society
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Population pyramid: 2015 Population pyramid: 2035
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Unsustainable Society
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dependency ratio
부양비

children old-age total

(per 100 working age population)
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“The Most Critical Challenge”

We have to solve it.

But how?
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SOLUTIONS
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Cause
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Fundamental Cause:

People failed to be prepared when they were economically active
=> Failure of life time wealth management / financial planning

준비할경제적역량이있는젊은시기에준비실패
=> 생애주기자산관리의실패
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Problem
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Fundamental Cause:

People failed to be prepared when they were economically active
=> Failure of life time wealth management / financial planning

준비할경제적역량이있는젊은시기에준비실패
=> 생애주기자산관리의실패

But it is very difficult and requires high-level expertise…
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Problem
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Fundamental Cause:

People failed to be prepared when they were economically active
=> Failure of life time wealth management / financial planning

준비할경제적역량이있는젊은시기에준비실패
=> 생애주기자산관리의실패

But it is very difficult and requires high-level expertise…
And professional services are very expensive…
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Solution
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Fundamental Cause:

People failed to be prepared when they were economically active
=> Failure of life time wealth management / financial planning

준비할경제적역량이있는젊은시기에준비실패
=> 생애주기자산관리의실패

Let’s provide personalized life-time wealth management service to “everyone”

But it is very difficult and requires high-level expertise…
And professional services are very expensive…
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Solution by Engineers
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Fundamental Cause:

People failed to be prepared when they were economically active
=> Failure of life time wealth management / financial planning

준비할경제적역량이있는젊은시기에준비실패
=> 생애주기자산관리의실패

Let’s provide personalized life-time wealth management service to “everyone”
by reducing service cost with technologies!!!

But it is very difficult and requires high-level expertise…
And professional services are very expensive…
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Universal Healthcare : Increased Life Expectancy
= Wealth Management Service for Everyone: Enhanced Social Security
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Universal Healthcare : Increased Life Expectancy
= Wealth Management Service for Everyone: Enhanced Social Security
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ISSUES
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Q1) How Much Do I Need?
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Q1) How Much Do I Need?
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Q2) How Much Should I Save?
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Q2) How Much Should I Save?
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Q2) How Much Should I Save?

34

= Saving one more percent can reduce five or more years to retire
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Q2) How Much Should I Save? = How Much Can I Spend?
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= Saving one more percent can reduce five or more years to retire

= Spending one more percent can add five or more years to retire
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Q2) How Much Should I Save? = How Much Can I Spend?

36

Carpe Diem!! Spend every dime you earn!! Stupid!! Save every dime you earn!!

vs.
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Q2) How Much Should I Save? = How Much Can I Spend?
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Carpe Diem!! Spend every dime you earn!! Stupid!! Save every dime you earn!!

vs.

What is the optimal balance between saving and spending?
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Q3) Where to Invest? And How Much to Where?
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Q3) Where to Invest? And How Much to Where?
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Lift-time wealth management is much harder…
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Q3) Where to Invest? And How Much to Where?

40

Client 1 Client 2

$90 $100

$1000 $1000

Investment Plan A Investment Plan B

Lift-time wealth management is much harder…
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Q3) Where to Invest? And How Much to Where?
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Client 1 Client 2

$90 $100

$1000 $1000

Investment Plan A Investment Plan B

one year later..

$110$110

Investment Plan B

Bellman's principle of optimality must hold
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Q3) Where to Invest? And How Much to Where?

• Important Feature) Stochastic model with recourse decisions

– Therefore, the model should be prepared for many possible scenarios and 
decision nodes (both for asset allocation and withdrawal decisions) 

42

Stage 1 Stage 2 Stage 3 Stage 4

scenario 1
scenario 2
scenario 3

scenario n
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And Many More Issues…
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And Many More Issues…

Moreover, these problems are NOT independent
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And Many More Issues…

Moreover, these problems are NOT independent

They should be solved in an integrated fashion!!
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And Many More Issues…

Moreover, these problems are NOT independent

They should be solved in an integrated fashion!!

↓

Personalized Asset Liability Management  

or

Goal-Based Investing
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We Have Pioneers of Field in This Very Room
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TECHNOLOGIES
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R&D Roadmap @ KAIST Center for WMT
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R&D Roadmap @ KAIST Center for WMT
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R&D Roadmap @ KAIST Center for WMT
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R&D Roadmap @ KAIST Center for WMT
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R&D Roadmap @ KAIST Center for WMT
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R&D Roadmap @ KAIST Center for WMT
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R&D Roadmap @ KAIST Center for WMT
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R&D Roadmap @ KAIST Center for WMT
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IMPLICATIONS
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From Client Perspective
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From Client Perspective
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Higher chance to stay financially healthy
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From Industry Perspective
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From Industry Perspective
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NO!!
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From Industry Perspective
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Unexplored Market!!

Current WM service clients

By utilizing advanced portfolio technologies, we can reduce WM service cost 
significantly, which will allow us to provide service to much larger client base.
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From Industry Perspective
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Long-Tail User Distribution

Unexplored Market!!

Current WM service clients

By utilizing advanced portfolio technologies, we can reduce WM service cost 
significantly, which will allow us to provide service to much larger client base.

= More business opportunity = More jobs
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From Industry Perspective

64

2% return from retirement accounts while market rallied by 20%
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From Industry Perspective
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2% return from retirement accounts while market rallied by 20%

Helps clients to take proper level of risks = easy to provide good services
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From Industry Perspective

66

Centralized quality control for wealth management service
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From Industry Perspective

• Beginning of business value chain in asset management industry

– Client comes to the asset manager with a certain amount of money
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From Industry Perspective

• Beginning of business value chain in asset management industry

– Client comes to the asset manager with a certain amount of money

• With proper technologies, we can let the clients know

– How much they need
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From Industry Perspective

• Beginning of business value chain in asset management industry

– Client comes to the asset manager with a certain amount of money

• With proper technologies, we can let the clients know

– How much they need

– How much they should save
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From Industry Perspective

• Beginning of business value chain in asset management industry

– Client comes to the asset manager with a certain amount of money

• With proper technologies, we can let the clients know

– How much they need

– How much they should save

=> asset managers now can instruct clients how much to invest!!
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From Industry Perspective

• Beginning of business value chain in asset management industry

– Client comes to the asset manager with a certain amount of money

• With proper technologies, we can let the clients know

– How much they need

– How much they should save

=> asset managers now can instruct clients how much to invest!!

• Beginning of business value chain in asset management industry

– No need to wait until client comes in

– When client incurs income, they can be instructed how much to invest

=> extension of business value chain!!
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From Public Perspective
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Universal Healthcare : Increased Life Expectancy
= Wealth Management Service for Everyone: Enhanced Social Security

=
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From Public Perspective
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Universal Healthcare : Increased Life Expectancy
= Wealth Management Service for Everyone: Enhanced Social Security

 Less public expenditure 
 More stable fiscal health of nation
 Better support for those who are in need 
 More sustainable society

=
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State of the Art in Robo-Advising Systems

Theories already exist thanks to pioneers and their 
colleagues

And they are ready to be deployed in the real world
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State of the Art in Robo-Advising Systems

Theories already exist thanks to pioneers and their 
colleagues

And they are ready to be deployed in the real world

Of course, there might be more practical problems 
to be addressed, but we should be able to solve 

them

75



Financial Technologies to Enhance Social Security

Woo Chang Kim, KAIST Center for Wealth Management Technologies

State of the Art in Robo-Advising Systems

Theories already exist thanks to pioneers and their 
colleagues

And they are ready to be deployed in the real world

Of course, there might be more practical problems 
to be addressed, but we should be able to solve 

them

And that is why we are here
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So, Welcome, and

Enjoy the 
Conference!!
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