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Prediction

Motivation
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Cross-sectional approach via Restricted Boltzmann Machine

Sell Buy

Long-Short strategy

<Past data>

OptimizationFeature 1 Feature 2 ���
Stock 1 X 11 X 12 ���
Stock 2 X 13 X 14 ���
��� ��� ��� ���

Feature 1 Feature 2 ���
Stock 1 X 11 X 12 ���
Stock 2 X 13 X 14 ���
��� ��� ��� ���

Feature 1 Feature 2 ���
Stock 1 X 11 X 12 ���
Stock 2 X 13 X 14 ���
��� ��� ��� ���

Feature 1 Feature 2 ���
Stock 1 X 11 X 12 ���
Stock 2 X 13 X 14 ���
��� ��� ��� ���

Feature 1 Feature 2 ���
Stock 1 X 11 X 12 ���
Stock 2 X 13 X 14 ���
��� ��� ��� ���

Feature 1 Feature 2 ���
Stock 1 X 11 X 12 ���
Stock 2 X 13 X 14 ���
��� ��� ��� ���

Future Return

�
Relative Attractiveness

� Sor
t

Step1 Step2
(Mutual Fund)



Our Model: Restricted Boltzmann Machine 
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Hidden variables

Visible variables

10 Features at time T
Relative Attractiveness
at time T+1

Sampling

Ø Restricted Boltzmann Machine 



Ø Input : Past data sets
ü {Features of each stock at time T , Relative attractiveness of each stock at time T+1�}

�Only used for training

• Preprocessing for cross-sectional data:
Converting each feature and stock returns to {0, 1} 
by cross-sectional median within stock universe 
at each time point
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ü # of features : 10

ü Stock universe : TOPIX500 (approximately 500 stocks)

No. Feature (Factor)

1 Book-to-market ratio

2 Earnings-to-price ratio

3 Dividend yield

4 Return on equity

5 Return on asset

6 Current ratio

7 EPS Revision(1 month)

8 EPS Revision(3 months)

9 Past stock return(1 month)

10 Past stock return(12-1 
months)

Our Model: Input data sets



Tentative Result: Convergence in the learning step
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Ø Gradient Ratio

�CD: Contrastive Divergence

ü Past data sets: 120 
months
(Dec 2008 – Nov 2018) 
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Tentative Result: Back test for Single Period

Ø Performance at Jan 2019

Ascending Order by Prediction

ü Rank Correlation: +0.08
(Spearman)

ü Performance: +0.94%
(Long – Short: Quintile)



Discussion

11

Ø Next
Single period prediction 

Ø Done
Performance evaluation by 
sequential updates

Ø Future
Multiple period predictions:

Expand output variable from one time point (T+1) to 
multiple time points (e.g. T+1, T+2, T+3)
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