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Portfolio allocation
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• In asset management, there is a gap between mainstream used 
methods and new machine learning techniques around RL

• DRL has achieved strong results in challenging tasks
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Traditional methods

• Portfolio: Markowitz (1952), and various 
extensions: Minimum variance, Maximum 
diversification, Maximum decorrelation, Risk 
Parity

• In terms of ranking: Sharpe Ratio (1966), 
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These are indeed optimization
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All methods are indeed convex optimization

5

Minimum variance portfolio Maximum diversification portfolio



What about RL?
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where R    is a cumulative reward to be defined later and 

a                sis the action given by a policy that is a function of states

(more to come)

A more general objective

With general constraints



Why RL and not supervised?
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RL consists in finding the optimal action    (the 

portfolio allocation) according to states  .       

(financial information) given a reward      (the best 

net portfolio final performance)

Supervised Learning (SL):
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Reinforcement Learning (RL):

Quite general and encompasses classification 

and regression. Goal is to infer a function from 

labelled training data that maps inputs into 

outputs

𝑆𝑡      
𝐴𝑡
∗

𝐴𝑡
∗ = 𝜋(𝑆𝑡)      

𝑅𝑡      

RL learns and finds the optimal portfolio 

allocation in an interactive environment by 

trial and error using feedback from actions 

and rewards



Observations
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• Regular observations: 

• Past returns

• Empirical standard deviations                                               
useful to detect regime changes

• Contextual information:

• Equity data

• Fixed income data

• Credit data

• Interactions between variables

      Two-dimensional tensor



What about the different RL Algorithms?
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Objective

• Action: long only allocation that sum to 100% in 11 assets :

• Equity indexes (4) : S&P 500, Eurostoxx 50, Nikkei 225, FTSE 100.

• Bonds (4): US 10-year TNote, European Bund, UK 10-year Gilt, Japanese Government Bond 
10-year.

• Commodities (3): Brent Oil, Gold, and Copper

• Reward: Get the highest Sharpe out of sample
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Features
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Results
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Conclusion

• Deep learning and reinforcement techniques show great potential in 
financial portfolio allocation as it:
• Can extract valuable insights from intricate financial data for better investment 

decisions.
• Can adapt behavior to context

• Traditional financial techniques can be formulated as equivalent 
reinforcement learning problems.

• An experiment confirmed DRL outperformed conventional methods :
• Higher annual returns
• Superior risk-adjusted returns (Sharpe ratio)
• Better management of maximum drawdowns.
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