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Abstract

We study dynamic portfolio choice of a long-horizon investor who uses deep learning methods
to predict equity returns when forming optimal portfolios. Our results show statistically and eco-
nomically significant benefits from using deep learning to form optimal portfolios through certainty
equivalent returns and Sharpe ratios. Return predictability via deep learning also generates sub-
stantially improved portfolio performance across different subsamples, particularly during reces-
sionary periods. These gains are robust to including transaction costs, short-selling and borrowing
constraints.

Keywords: Return Predictability, Portfolio Allocation, Machine Learning, Neural Networks, Em-
pirical Asset Pricing

JEL codes: C45, C53, E37, G11, G17

*Jozef Barunik gratefully acknowledges support from the Czech Science Foundation under the EXPRO
GX19-28231X project.

TDepartment of Accounting and Finance, Lancaster University Management School, Lancaster, LA1 4YX,
UK. E-mail: m.babiak@lancaster.ac.uk Web: sites.google.com/site/mykolababiak

Hnstitute of Economic Studies, Charles University, Opletalova 26, 110 00, Prague, CR and Institute of
Information Theory and Automation, Academy of Sciences of the Czech Republic, Pod Vodarenskou Vezi 4,
18200, Prague, Czech Republic. E-mail: barunik@utia.cas.cz Web: barunik.github.io


m.babiak@lancaster.ac.uk 
https://sites.google.com/site/mykolababiak/home
barunik@utia.cas.cz 
https://barunik.github.io/

	Wp677.pdf
	Introduction
	Evaluating Predictability via Portfolio Performance
	The Simple Linear Approach
	From Linear Regression Towards Deep Learning
	Optimal Portfolios
	Performance Evaluation

	Empirical Results
	Data and preliminary results
	Portfolio Results

	Further Analysis
	Subsample Analysis
	Drivers of Portfolio Performance
	Alternative Measures of Performance
	Portfolio Performance with Transaction Costs
	Borrowing and Short-selling Constraints
	Different Rolling Window Sizes

	Conclusion

	Wp677.pdf
	Introduction
	Evaluating Predictability via Portfolio Performance
	The Simple Linear Approach
	From Linear Regression Towards Deep Learning
	Optimal Portfolios
	Performance Evaluation

	Empirical Results
	Data and preliminary results
	Portfolio Results

	Further Analysis
	Subsample Analysis
	Drivers of Portfolio Performance
	Alternative Measures of Performance
	Portfolio Performance with Transaction Costs
	Borrowing and Short-selling Constraints
	Different Rolling Window Sizes

	Conclusion


