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• Experienced in Developing & Operating
Technology Agnostic AI-Based 
Enterprise Scale Products

• Master’s in Data Science and Working @ 
Allegis Group as MLOps Engineer

ABOUT THE SPEAKER
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POWER OF DATA 
FUELED  AI-BASED 
INVESTMENT 
DECISIONS
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Developed an Automated Stock Portfolio Management System and overall 
net gain in terms of a dollar amount, using:

• Multi-Agent Reinforcement Learning
• Top 10 Stable & Volatile Stocks each from S&P
• Combination of Leading, Lagging, and Coincident Technical Indicators
• Sentiments from News Publications
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VISION
Portfolio Management Using Multi-Agent Reinforcement Learning



©2024 Databricks Inc. — All rights reserved

Development Environment Libraries
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TOOLS & TECHNOLOGIES

• Google Collab

• VS Code

• Pandas

• TexBlob

• OpenAI Gym

• Stable Baselines3

Data Source

• Yahoo Finance (Stock Prices)

• Kaggle (News)

• FRED
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ARCHITECTURE
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IMPLEMENTATION
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Kick-off

Time Period Selection

- Idea Inception 
- Reviewed Pre-Existing Work

Explored GDP & Stocks Historical Data 

How effective can a Multi-Agent 
Reinforcement Learning Algorithm be 

for Automated Stock Portfolio 
Management?
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IMPLEMENTATION
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Portfolio Selection

Data Collection & Pre-Processing

Select 5 most and 5 least volatile stocks

- Found News Publication Dataset & Conduct Sentiment Classification
- Figured Out Technical Indicators
- Refined & Pre-Processed Stocks Dataset
- Pre-Processed the Technical Indicators Data Set
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IMPLEMENTATION
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Model Construction

Figured out the Reinforcement Learning
Strategy, the existing Packages & Libraries
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IMPLEMENTATION
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Environment Setup

Setup the Environment, Observation & 
Action Space, and associated methods

Agents Selection

Select Deep RL Agents & their respective 
hyperparameters
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IMPLEMENTATION

11

Ensemble Strategy 
Development

Development of Multi-agent strategy

A Higher Sharpe Ratio 
Indicates Better Risk-
Adjusted Performance 

When Comparing Similar  
Portfolios
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RESULTS
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5 Most & 5 Least Volatile Stocks

Backtest Stats & 
Account Summary

Cumulative return improved by 
approximately 35.34% compared to 
baseline
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RESULTS
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Backtest Stats & 
Account Summary

5 Most Volatile Stocks

Cumulative return decreased by 
approximately 8.56% compared to 
baseline
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RESULTS
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Backtest Stats & 
Account Summary

5 Least Volatile Stocks

Cumulative return improved by 
approximately 53% compared to 
baseline
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GENERATIVE AI 
BASED STOCK 
RECOMMENDATION 
SYSTEM
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• UI/UX was developed on Streamlit
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VISION
Generative AI Based Stock Recommendation System

• To utilize Generative AI for Stock Investment 
Decisions

• Developed a Recommendation System
Constituting Multiple Modules Chained
Together by Langchain

• RAG & ReAct Based Recommendations to
eliminate hallucinations and provide quality
outputs
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WORKFLOW

User Prompt

Get the Stock Ticker

Fetch Historic Data on 
Stock

Get Financial 
Statements

Scrape the Web for 
Stock News

LLM ReAct based 
Verbal Analysis

Output 
Recommendation: Buy, 

Sell, or Hold with 
Justification
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DEMO
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• There are multiple AI-Powered Techniques for
Stock Portfolio Management, Both Predictive
& Generative.

• Combination of Predictive & Generative AI
models can be used to leverage strengths of
both in the Autonomous Stock Portfolio
Management System

CONCLUSION

19

• Databricks offers a robust suite of tools and 
capabilities e.g., ML Runtime & MLflow to 
empower the development and scaling of 
such AI products. 
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Q/A

github.com/anasim1
linkedin.com/in/ayesha-nasim-b31819b5/

medium.com/@ayeshanasim6914

Follow Me On:

https://github.com/anasim1
https://www.linkaedin.com/in/ayesha-nasim-b31819b5/
https://medium.com/@ayeshanasim6914
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