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Abstract: In this paper, we have expanded the compound reinforcement learning method to optimize port-
folio weights from optimizing the investment ratio. Compound reinforcement learning is an extension of
ordinary reinforcement learning to maximize discounted compound return by introducing double exponential
discount. There are studies that determine one investment destination from multiple assets, but learning
methods using compound reinforcement learning with optimal weights for each asset when owning assets
as portfolios have not been clarified. Therefore, we aim to learn the optimum weight for each asset of the
portfolio. The investment ratio that maximizes compound return is called Kelly criterion. We set out to
obtain weight that matches Kelly criteria. For that purpose, we applied this proposed method to multi-
armed Bandit problems. After that, we confirmed its application by evaluating investment performance with
geometric mean return. As a result, we found that asset management as a portfolio increases geometric mean
return than choosing one among multiple investment outlets. Furthermore, since the weight for each asset
learned was close to the Kelly criterion, we were confirmed that the optimum weight can be learned by this
proposed method.
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Fig. 3 Transition of geometric mean return in case of wp,o =1
in Portfolio 1.
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Fig. 4 Transition of geometric mean return in case of default

weight values are w0 = 1/4 respectively in Portfolio 1.

— BE=EFE
— fERFE

0.10 4

BAESYF—

0.05 4

-q\«ﬁHAJMREv,,/’/fﬂﬂ.ﬂu_

l(I)” 1(;1 1(;2 1(;3 1(;4 1(|)5 165
ATy TH
K5 K=F7x0F 2B 2EAOYIMESENZEN w,0 = 1/4
DL E DT & — > DIERE

Fig. 5 Transition of geometric mean return in case of default

weight values are wy,,0 = 1/4 respectively in Portfolio 2.
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Fig. 6 Transition of weight in the proposed method in case
of default weight values are wo = 1/4 respectively in

portfolio 1.
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K5 K= 7204 1OFHLEREME) ¥ — >
Table 5 Learned weight and expected return on assets for

portfolio 1.

A B C D
SR U7-E | 0443 0364 | 0.192 | 0.000
FEAE L oF | 0.011 | 0.001 [ 0.009 | 0

WY #— 1.170

K6 K—r7r0F 20FH LEAEMEY) Y-
Table 6 Learned weight and expected return on assets for

portfolio 2.

A B' C D'
LU E A 0.558 | 0.198 | 0.148 | 0.096
PRESE & D 7| 0.003 | 0.002 | 0.001 | 0.002

Wi #— 1.071

HADERIN 1 THAZ L2 &b LB EDOR—
TA)FOT ) —HEEICL L IEREAL, K—F7 1)
F 113 wa = 0454, wp ~ 0.363, we ~ 0.183, wp ~ 0
THY, R—=b7+0F 21T wa ~ 0561, wg ~ 0.196,
wer ~ 0.149, wpr ~ 0.094 TH > 7-.
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