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Assumption #1: 모든투자수익이정규분포를따른다는가정à Lognormal Distribution

Theory: Limitations of MPT
Post Modern Portfolio Theory

Source: Tony Yiu, Rom & Ferguson, YIG

• 모든투자수익이정규분포를따르지않는다 (ex: S&P 500은 neg. skew)
• 5개주요 index가 60% 확률로정규분포를따르지않음 (Rom & 

Ferguson)
• PMPT는투자수익에더적합한 fitting을제공하는 lognormal 

distribution 활용 (3 parameter: !, #, $ – extreme value)

PDF =
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Assumption #2: risk = 변동성 (variance, standard deviation) à MAR & Downside Risk (Downside Deviation)

Theory: Limitations of MPT
Post Modern Portfolio Theory

Source: Rom & Ferguson, Investing.com, YIG 

MPT PMPT

Mean MAR

• “Risk = 변동성”으로가정하는 MPT의경우평균에서벗어난모든움직임이리스크로고려됨à upside 변동성이큰것이패널티로적용

• PMPT는 “MAR(Minimum Acceptable Return) 아래로생기는변동성”을리스크로정의하며실제투자자에게유의미한 Downside Risk 도출

• Downside Risk는 Downside Deviation 을활용해측정

• MAR을조정해투자자의리스크선호도및시장전망반영가능 (bull market: higher MAR, bear market: lower MAR)
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성과지표의업그레이드: Sharpe ratio à Sortino ratio

Theory: Limitations of MPT
Post Modern Portfolio Theory

Source: Investopedia, YIG 

MPT PMPT
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6-step Implementation Process

Implementation: Overview
Post Modern Portfolio Theory

Source: YIG 

1. 포트폴리오구성자산별 ! (extreme val.) 구하기 (optional)

2. 포트폴리오의 lognormal function 구하기

3. MAR 선정

4. Downside Deviation 구하기

5. Sortino ratio 구하기

6. Sortino ratio maximizing optimization을통해최적포트폴리오비중도출
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Source: Forsey, YIG

Random Sampling: Bootstrap Procedure Simulation for attaining ! 

• Base data: 3 years, monthly returns data (3개년치월수익률)
• 랜덤으로 12개월수익률 sampling à compound à 랜덤연수익률
데이터확보

• 위 random sampling 과정을여러번 (2,500 번) 반복해 large sample 
data 확보

• (optional) 시각화를위해히스토그램도출

maxmin mean

−4#

• Sample data의 mean, stdev, min, max 계산

• Min, max 중 mean과더가까운값선정

• 해당값을 mean으로부터 4 * stdev 만큼멀리이동à $
• Ex) mean = 12%, std = 8%, min = -15%, max = 70% → extreme value = 

-15% - 4(8%) = -47%

$

Implementation #1: 포트폴리오 구성 자산 별 ! 구하기 (optional)
Post Modern Portfolio Theory
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Source: Forsey, YIG

포트폴리오 mean, stdev, ! 구하기 Lognormal function 공식

Portfolio !:
• Min = weighted combination of the min of all 

assets in portfolio

• Max = weighted combination of the max of 
all assets in portfolio

Implementation #2: 포트폴리오의 lognormal function 구하기
Post Modern Portfolio Theory
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Source: Forsey, YIG

MAR Selection Downside Deviation Calculation

MAR을조정해투자자의리스크선호도및시장전망반영
가능 (bull market: higher MAR, bear market: lower MAR)

• 투자자리스크선호도: 우리의경우 DB GAPS 
상위권이목표이기때문에 top 20를달성하기위한
MAR 채택가능 (현재대략 5%)

• 시장전망: 9월 FOMC 이후, 미국기준금리추가인상
가능성이높아진환경에서 bearish 한시장예상à
lower MAR

MAR = 5%
MAR = 5%

Implementation #3, 4: MAR 선정, Downside Deviation 구하기
Post Modern Portfolio Theory
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Sortino Ratio Optimization for DB GAPS

Source: YIG 

Max Sortino Ratio

Optimal Portfolio Weight

['KODEX 200', 'TIGER KOSDAQ150', ... , 'KOSEF Enhanced Cash']

Number of iterations 
performed by optimizer

Implementation #5, 6:Sortino ratio 구하기, Optimization 
Post Modern Portfolio Theory
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Implementation: Python
Post Modern Portfolio Theory 

Source: YIG
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PMPT 결론

Insight
Post Modern Portfolio Theory 

Source: YIG

1. 포트폴리오투자수익률은정규분포를잘따른다..! (특히 DB GAPS)

2. à따라서 PMPT가 MPT 대비갖는 edge가크진않았다

3. Random Sampling과확률분포함수(PDF)를사용하는방법론이다보니 

Sample Size에따라결과값의변동폭이컸다

4. Lognormal로특정 ‘market scenario’의수익률분포를도출해미래시장

수익률을전망하는 lognormal을구할수있다


