
Yang Wang
CSLT / RIIT

Tsinghua University

wangyang@cslt.riit.tsinghua.edu.cn

2016/5/20 1

Research on portfolio selection

mailto:fanmiao.cslt.thu@gmail.com


1. OLPS

• OLPS is an open-source toolbox for “On-Line Portfolio Selection” 

presented by Bin Li.

• OLPS is built on matlab.

• OLPS  implements a collection of classical and state-of-the-art 

strategies powered by machine learning algorithms. 
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1.1   Introduction



1. OLPS

• Three types of calling method are provided, including OLPS_gui.m, 

OLPS_pgui.m and OLPS_cli.m

• Returns : daily returns and cumulative returns

• Risk Analysis 

• Sharpe Ratio, Calmar Ratio, Sortino Ratio, Value at Risk, and Maximum Draw 

Down.

• Portfolio Analysis
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1.2   Property



1. OLPS
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1.2   Property

Analysis an 
algorithm

Compare 
multiple 

algorithms



2. Portfolio selection
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n 𝑝𝑒𝑟𝑖𝑜𝑑𝑠, m assets.

𝑡 = 1,… , 𝑛, the asset (close) prices is represented by 𝑷𝑡 ∈ 𝑅+
𝑚

Close price 𝑝𝑡,𝑖 relative price 𝑥𝑡,𝑖

𝑥𝑡,𝑖 =
𝑝𝑡,𝑖
𝑝𝑡−1,𝑖 like this



2. Portfolio selection
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For the 𝑡𝑡ℎ period, portfolio vector is 𝒃𝑡 = 𝑏𝑡,1, … , 𝑏𝑡,𝑚
𝒃𝑡 ∈ ∆𝑚, where ∆𝑚= {𝒃𝑡 ∶ 𝒃𝑡 ≽ 0,  𝑖=1

𝑚 𝑏𝑡,𝑖 = 1}

Daily return

Final return

𝑠𝑡 = 𝒃𝑡
⊺𝒙𝑡 =  

𝑖=1

𝑚

𝑏𝑡,𝑖𝑥𝑡,𝑖

𝑆𝑛 𝑏1
𝑛, 𝑥1
𝑛 = 𝑆0 

𝑡=1

𝑛

𝒃𝑡
⊺𝒙𝑡
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3. Strategies
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3. Strategies
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3.1  Benchmarks · Uniform Buy and Hold

UBH buys the set of assets at the beginning and holds

the allocation of assets till the end of trading periods.



3. Strategies
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3.2 Benchmarks · Best Stock 

BS is a special BAH strategy that buys the best stock 

in hindsight.



3. Strategies
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3.3 Benchmarks · Uniform Constant Rebalanced Portfolios

CRP is a fixed proportion strategy, which rebalances to 

a preset portfolio at the beginning of every period.

(UCRP) chooses a uniform portfolio as the preset portfolio



3. Strategies
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3.3 Benchmarks · Uniform Constant Rebalanced Portfolios



3. Strategies
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3.4 Benchmarks · Best Constant Rebalanced Portfolios

BCRP sets the portfolio as the portfolio that maximizes

the terminal wealth in hindsight.
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3.5  Follow the Winner · Universal Portfolios

UP uniformly buys and holds the whole set of CRP 

experts within the simplex domain.

In some sense, Cover’s algorithm divides its

money evenly among all CRPs



3. Strategies
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3.6 Follow the Winner · Exponential Gradient 

EG tracks the best stock and adopts regularization term

to constrain the deviation from previous portfolio.
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3.7 Follow the Winner · Online Newton Step

ONS tracks the best CRP to date and adopts a L2-norm

regularization to constrain portfolio’s variability
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3.8 Follow the Loser · Anti correlation

cross-correlation matrix

𝑿𝑡

𝑿𝑡−𝑤+1
𝑿𝑡−𝑤

𝑿𝑡−2𝑤+1
LX1

LX2
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3.8 Follow the Loser · Anti correlation

𝑿𝑡

𝑿𝑡−𝑤+1
𝑿𝑡−𝑤

𝑿𝑡−2𝑤+1
LX1

LX2

A(h) = |Mcor(h, h)| if Mcor(h, h) < 0,else 0.
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3.8 Follow the Loser · Anti correlation
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