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Project Workflow & Journeys
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Objective: Rank and weight decision forecasts for 110 stocks on a weekly basis.

Week 0 - 1: Random rank and decisions 

Week 2 - 4: Random rank, ARIMA model to forecast returns and MVO based 

on historical and forecast returns for weight decisions 

Week 5 - 6: Created features from market data to train on ML models and 

NNs for multiclass classification, weight decisions remained the same

Week 7 - 9: Performed alpha evaluations, further feature engineering, and 

trained ML models to forecast returns used for weight decisions by MVO 

Week 10+:  Focused on mining good quality alpha factors, fine-tuning the ML 

models, trying different optimization methods



Data Collection and Processing
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Objective: collect the data, QC and resolve issues to ensure the data is of good shape on an on-going basis. 

From 2020-01-01 to the latest daily data

• Market OHLC data

• Asset Class (Stock, ETF, and Crypto)

• GICS industry & sector 

Data issues and solutions:

• Missing observations: refilling with mean/median/previous values

• Outliers: trimming or winsorizations w/ and w/o Z-score methods



Alpha Generation
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Objective: feature engineer the clean and processed data to find qualified predictive features to train models

•  WorldQuant – 101 Alphas (https://arxiv.org/pdf/1601.00991.pdf)

• Technical indicators

• Volume

• Volatility

• Trend

• Momentum



Alpha Evaluation
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Objective: evaluate alpha factors and cherry-pick for predictive modeling 

• ICIR 

• Zero-investment portfolio

• Cross-sectional regression



Alpha Evaluation
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Predictive Modeling
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Objective: use selected alpha factors to train ML models on a multiclass classification problem for rank forecasts, 

and a regression problem for return forecasts, hyper-params fine-tuned with time series CV method.

Multiclass Classification 

Models experimented: GLM, Decision Tree, Random Forests, Boosting Trees (LightGBM, XGBoost), Neural 

Networks, LSTM.

Regression

Models experimented: ARIMA, GLM, Decision Tree, Random Forests, Boosting Trees (LightGBM, XGBoost), 

Neural Networks, LSTM.

Finally, we chose LightGBM for both problems given considerations on the efficiency and performance.



Portfolio Optimization
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Objective: construct the optimal portfolio that can produce good long-term risk-adjusted portfolio returns.  

Methods 

• Equally Weighted

• Cap Weighted

• Mean-Variance Optimization

• Maximize Sharpe Ratio Optimization (Last chosen)

Constraints

• Long-only

• Long-short (Last chosen)



Backtesting

9 | Data Driven Methods in Finance

Objective: verify if the ultimate historical performance would beat against 4 provided benchmarks and among other solutions both in 

the long-term and short-term.

We developed a backtesting pipeline to check the historical performance per proposed strategies, for example, below are the two 

strategies’ performance evalution, WoW and the overall.



Conclusions and Future Endeavors

10 | Data Driven Methods in Finance

Conclusions
• Forecasting returns is a challenging work relying only on the market data

• Relying on feature engineering and complex modeling without meaningful justifications may lead to a data snooping issue

• Careful designed portfolio optimization strategy is likely to overperform the benchmarks

• Consistently outperforming all benchmarks over the long term is challenging. To increase the likelihood of achieving better 

performance, it is necessary to continually evolve both the feature engineering and modeling techniques

Future Endeavors
• Better feature engineering on alpha factors

• Source more alternative datasets, such as, sentiments from news, articles, websites, etc.

• Alternative modeling techniques to better capture linearity and non-linearity relationships

• Alternative Rank forecasting methods

• Alternative decision forecasting methods



Disclaimer
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This presentation material is for educational purposes only and does not offer investment advice or pre-packaged 

trading algorithms. The views expressed herein are not representative of any affiliated organizations or agencies. 

The main objective is to explore the specific challenges that arise when applying Data Science and Machine 

Learning techniques to financial data. Such challenges include, but are not limited to, issues like short historical 

data, non-stationarity, regime changes, and low signal-to-noise ratios, all of which contribute to the difficulty in 

achieving consistently robust results. The topics covered aim to provide a framework for making more informed 

investment decisions through a systematic and scientifically-grounded approach.


