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오늘의주제: AI 자산관리와보험

§ 시장을이기는투자전략
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§ 나보다나를잘아는인공지능

자료 출처: AD STARS
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오늘의주제: AI 자산관리와보험

§ 우리가직면하고있는가장큰변화: AI & Big Data

– 초개인화서비스에서가장중요한것은데이터
– 인공지능의역할

• Data에서 information을추출하고 insight로만들어내는것
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Section 1

개인의자산관리는어떻게접근해야하는가:
Goal-based Investing (GBI)
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개인자산관리

§ 기존의자산관리서비스는주로고액자산가에집중

– 이들의투자목적은적절한위험수준을유지하며자산을
최대한늘리는것

§ 하지만점점보통사람들을위한자산관리의필요성이
증가하고있음

– 기대수명의증가

– DC퇴직연금으로의전환
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개인자산관리

§ 보통사람을위한자산관리

– 소비목표가매우중요함
(미래의소비목표는 ‘부채’의개념으로도볼수있음)

– 따라서 ‘자산-부채관리’의관점에서접근해야함
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목표기반투자 (goal-based investing)

§ Behavioral Portfolio Theory에서 Goal-Based Investing 
(GBI)가제안되었음 (Shefrin and Statman, 2000)

– 개인들은여러개의소비목표를가지고있고,
각각에대해다른우선순위또는위험성향을가지고있다

§ GBI는소비목표의달성확률을최대화하는것을목표
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목표기반투자 (goal-based investing)

UNIST Financial Engineering Lab. 9

Cannot 
achieve 
goal

Cannot 
achieve 
goal

Goal 

scenarios0

Portfolio 
value

S

MPT (High risk)

Goal

scenarios0

Portfolio 
value

S

MPT (Moderate risk)

Goal

scenarios0

Portfolio 
value

S

GBI

Goal

scenarios0

Portfolio 
value

S

MPT (Low risk)

Over-
achieve

Over-
achieve



목표기반투자 (goal-based investing)
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목표달성확률을 늘리기 위해서는
기대수익률이 중요한 것이 아니라

시나리오에 따른 동적인 자산배분이 중요



목표기반투자 (goal-based investing)

§ 본연구에서는개인을위한 GBI모형을제시

– 단순화된개인자산부채관리모형으로볼수있음

– 모형의단순화는소비목표의우선순위를통해이루어짐

§ 아래두가지모형을결합

Multi-stage Stochastic Programming (MSP) + Goal Programming (GP)
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multi-period decision making decision making with prioritized objectives



Multi-stage Stochastic Programming (MSP)
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Multi-stage Stochastic Programming (MSP)
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Multi-stage Stochastic Programming (MSP)
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Multi-stage Stochastic Goal Programming (MSGP)
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Goals

1) Post-Retirement Living
(priority 1)

2) Child Education
(priority 2)

3) Luxury Life
(priority 3)

4) …

Maximize Prob (Goal 1)

Subject to Constraints

MSP Problems

Maximize Prob (Goal 2)

Subject to Constraints
MaxProb (Goal 1)

MaxProb (Goal 1)

MaxProb (Goal 2)

Maximize Prob (Goal 3)

Subject to Constraints
MaxProb (Goal 1)
MaxProb (Goal 2)

MaxProb (Goal 3)

Optimization Results

§ Sequential Optimization



Multi-stage Stochastic Goal Programming (MSGP)
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§ Parameters set by scenario tree

§ Parameters set by client

𝑟!,#$ Return of asset i from time t to time t+1 under scenario s

𝜋!,# Probability of scenario s at time t

𝑑!,# Discount factor from time 0 to t under scenario s

𝑥%,&⟼ Cash savings at time 0

𝐺!
( Level of consumption goal at time t with priority p

𝐼! Investment at time t

Current wealth

Income level

Consumption goals 
(along with their priorities)



Multi-stage Stochastic Goal Programming (MSGP)
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§ Decision variables

§ Decisions from previous iteration

𝑐!,# Total consumption until time t under scenario s

𝑥$,&
)*+ Purchase amount of asset i at time 0

𝑥$,&#,-- Sell amount of asset i at time 0

𝑥$,& Final amount of asset i at time 0

𝑥$,!,#⟼ Amount of asset i at the beginning of period t under scenario s

𝑥$,!,#
)*+ Purchase amount of asset i at time t under scenario s

𝑥$,!,##,-- Sell amount of asset i at time t under scenario s

𝑥$,!,# Final amount of asset i at time t under scenario s

𝑐!,#
(.% Total consumption achieved at previous step until time t under scenario s



Multi-stage Stochastic Goal Programming (MSGP)
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max$𝐸[𝑑𝑡𝑐𝑡]
𝑡

=$$𝑑𝑡,𝑠𝑐𝑡,𝑠
𝑠

𝜋𝑡,𝑠
𝑡

 

Subject to   𝑥1,0 = 𝑥1,0⟼ − 𝑥1,0𝑠𝑒𝑙𝑙  

𝑥𝑖,0 = 𝑥𝑖,0
𝑏𝑢𝑦 , 𝑖 ∈ 𝐴 ∖ {1} 

𝑥1,0𝑠𝑒𝑙𝑙 −$𝑥𝑖,0
𝑏𝑢𝑦

𝑖≠1

= 0!

𝑥𝑖,1,𝑠⟼ = @1 + 𝑟0,𝑠𝑖 C𝑥𝑖,0, ∀𝑠 ∈ 𝑆, ∀𝑖 ∈ 𝐴 

𝑥𝑖,𝑡,𝑠 = 𝑥𝑖,𝑡,𝑠⟼ + 𝑥𝑖,𝑡,𝑠
𝑏𝑢𝑦 − 𝑥𝑖,𝑡,𝑠𝑠𝑒𝑙𝑙 , ∀𝑠 ∈ 𝑆, ∀𝑖 ∈ 𝐴, 𝑡 = 1,… , 𝑇 

@𝐼𝑡 − 𝑐𝑡,𝑠C𝑓𝑡,𝑠 +$𝑥𝑖,𝑡,𝑠𝑠𝑒𝑙𝑙

𝑖

−$𝑥𝑖,𝑡,𝑠
𝑏𝑢𝑦

𝑖

= 0, ∀𝑠 ∈ 𝑆, 𝑡 = 1,… , 𝑇 

𝑥𝑖,𝑡+1,𝑠⟼ = @1 + 𝑟𝑡,𝑠𝑖 C𝑥𝑖,𝑡 ,𝑠, ∀𝑠 ∈ 𝑆, ∀𝑖 ∈ 𝐴, 𝑡 = 1,… , 𝑇 − 1 

𝑑𝑡,𝑠 =J
1

1 + 𝑟𝑢,𝑠1
𝑡

𝑢=1
, ∀𝑠 ∈ 𝑆, 𝑡 = 1,… , 𝑇!

𝑥𝑖,𝑡−1,𝑠1
𝑏𝑢𝑦 = 𝑥𝑖,𝑡−1,𝑠2

𝑏𝑢𝑦 ,	 	 	 𝑥𝑖,𝑡−1,𝑠1
𝑠𝑒𝑙𝑙 = 𝑥𝑖,𝑡−1,𝑠2

𝑠𝑒𝑙𝑙 ,	 			ct−1,s1 = ct−1,s2!

∀𝑠1, s2 ∈ 𝑆	 𝑠ℎ𝑎𝑟𝑖𝑛𝑔	 𝑠𝑎𝑚𝑒	 𝑝𝑎𝑟𝑒𝑛𝑡	 𝑛𝑜𝑑𝑒,	 	 	 ∀𝑖 ∈ 𝐴,				 𝑡 = 2,… , 𝑇!

𝑐𝑡,𝑠 ≤ 𝑐𝑡,𝑠
𝑝−1 + 𝐺𝑡

𝑝 , ∀𝑠 ∈ 𝑆, 𝑡 = 1,… , 𝑇 

𝑐𝑡,𝑠
𝑝−1 ≤ 𝑐𝑡,𝑠, ∀𝑠 ∈ 𝑆, 𝑡 = 1,… , 𝑇 

𝑥𝑖,0
𝑏𝑢𝑦 , 𝑥1,0𝑠𝑒𝑙𝑙 , 𝑥𝑖,𝑡 ,𝑠

𝑏𝑢𝑦 , 𝑥𝑖,𝑡,𝑠𝑠𝑒𝑙𝑙 , 𝑥𝑖,𝑡,𝑠 ≥ 0, ∀𝑠 ∈ 𝑆, ∀𝑖 ∈ 𝐴, 𝑡 = 1,… , 𝑇!

!

Objective function
(Expected total consumption)

Decisions on the first node

Non-negative constraints

Consumption constraints

Non-anticipative policy
constraints

Asset value and discount rate
calculations

Asset balance equations

Asset buy and sell constraints



MSGP: Demo
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MSGP: Demo
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MSGP: Demo
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Section 2

금융서비스의초개인화:
개인의금융활동분석
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마이데이터 = Game Changer
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자료 출처: 정보통신신문



마이데이터 = Game Changer

§ 서비스관점에서의마이데이터
– 마이데이터이전

• 각금융사가각자당사고객데이터를보유
• 한고객의전체금융활동(소비, 저축, 투자등)을알수없음
• 특정금융활동에대해서도해당기업이유일한거래처일
가능성이낮음

• 따라서고객데이터를분석하더라도실제고객에게와닿는
서비스가나오기어려움

– 마이데이터이후
• 한고객의전체금융활동 (소비, 저축, 투자등) 을알수있음
• 고객의실제상황과니즈에맞는서비스개발이가능함
• 고객의모든금융활동을알수있다면어떤스토리를만들
수있을지생각해보아야
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현재연구중인개인금융활동데이터

§ 가계금융재무제표
– 자산,부채,소득,지출
관련세부내역

– 매년 20,000명
– 통계청가계금융복지조사
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§ 의료비데이터
– 100만명의건강보험청구
내역

– 국민건강보험
표본코호트DB

§ 증권거래데이터
– 수십만명의증권거래
내역

– 신한금융투자

§ 카드소비데이터
– 1,700만여명의업종별
월별카드소비데이터

– BC카드
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UNIST 산업공학과 이정혜 교수님 연구팀
(데이터마이닝 연구실)과 공동 연구로

진행되고 있습니다.



가계금융건강검진
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가계금융건강검진
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가계금융건강검진
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가계금융건강검진
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⌘ 본 연구가 목표로하는 최종 분석 결과의 예시 입니다. 실제로는 아직 갈 길이 멉니다.
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개인맞춤형의료비예측및보험추천
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자료 출처: 동아사이언스
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개인맞춤형의료비예측및보험추천
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Section 3

마무리
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AI자산관리와보험의 (가까운) 미래

UNIST Financial Engineering Lab. 39
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AI자산관리와보험의 (가까운) 미래
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AI자산관리와보험의미래

§ 진정한의미의종합적인자산관리서비스

– 소비목표
• 은퇴, 주거, 의료비, 교육비, 자동차, 식비등
• 각소비목표에특화된 cashflow계산및편리한 UI/UX
• 고객데이터에기반한소비목표금액예측

– 다양한금융활동
• 대출, 저축, 소비, 투자등
• 고객데이터에기반한패턴분석
• 재무건전성, 건전한투자를위한실질적인조언, 추천
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Thank you for listening!


