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Problems & Ideas
• Problems of traditional (GP- or RL-based) alpha mining 

approaches:
– Alphas sometimes grow too complex, damaging their interpretability.

– Complex alphas sometimes lead to unexpected overfitting.

• Ideas: Utilize inherent financial knowledge in LLMs to 
generate interpretable alphas and build a RL-LLM hybrid 
framework to leverage the advantages of both paradigms.

A diagram showing the working process of the RL-LLM hybrid alpha generator HARLA. The RL-based optimization loop

and the LLM-based one share the same alpha pool to continuously and alternately improve upon it.

              

         

         
          
        

 
          

          

          

        

           

          

 

          

             
                    

 

           

     

        

               

                       

                               

                          

                             

               

         

         
           

    
    
 

                           

                      

                 

                      

                          

       

                          
                           



Main Contributions
• Contributions:

– Utilizing LLMs for formulaic alpha generation, and leveraging their 
inherent financial knowledge to produce interpretable and diverse 
alpha expressions.

– A hybrid optimization framework integrating LLM-generated alphas 
into an RL-based workflow. This includes scheduling and feedback 
mechanisms to maximize synergy between the two methods while 
managing computational overhead.

– Extensive experiments showing the effectiveness of our approach.

Results of correlation analysis and investment simulations. Our hybrid method achieves an average information coefficient

(IC) of 0.0515, a 75% improvement over the baseline RL framework. Backtest experiments reveal that our framework

achieves a cumulative excessive return more than twice of the baseline.


