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An Improved ℓ0-norm Mean-Variance Portfolio with 

Smart Beta Strategies

Background

Methodology
In the project, we propose an improved design for the ℓ0-norm MV model by incorporating smart 

beta strategies. Then, we develop the corresponding algorithm and simulation scheme. 

The main overview of our method is below: 

Results

How to Construct a Portfolio ?

Portfolio 

optimization

Classic Mean-Variance (MV) Portfolio

Risk Return Budget

𝐰 ∈ ℝ𝑛: a weighting vector with 𝑛 assets       𝚪 ∈ ℝ𝑛×𝑛: covariance matrix of the daily return vectors

𝐮 ∈ ℝ𝑛 : a mean return vector       𝜆: a risk aversion parameter that controls trade-off between risk and return

Objective
➢ To promote sparsity, we 

introduce an explicit sparsity 

control.

➢ We develop three new 

strategies and incorporate 

them into an optimization 

problem.

➢ We backtest the current 

markets, such as S&P500 and 

FTSE350.

➢ Experiment results 

demonstrate the superior 

performance of our ℓ0-SMART 

compared with the old ones.

Any pain points to it?

• Non-sparse results

• Not practical

• Sensitive to inputs

• Less predictive ability
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S&P500 result

(K = 30)

FTSE350 result 

(K = 20)
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Beat S&P500!

Beat FTSE350!

➢ In cumulative 

returns, ℓ0-

SMART can 

beat the market.

➢ In Sharpe ratio 

and Calmar 

ratio evaluation, 

ℓ0-SMART 

outperforms the 

comparison 

method.

Early termination: If the cumulative return of 
the portfolio falls below our expected value 
after a 10-day testing period.

Rolling window for training and operation


