TE AL 5 T9 Rl = [E R &

oM-08

O000000000000000000 Profit Sharing 00 O
good oooo

gobbobd oogobbobuoooboobob

1 0oggd

O000o000o0oooooooooooooooo
000 Deep Learning OO0 OO0 OO0O0O0OOODOOO
O0000000o0o00ooO 1]0201300 Volodymyr
Mnih 000 O OO Deep-Q-Network[2] 0O 00O
000000000000 Q Learning[3] O O Deep
Learning 00000000000 ODODOOOOOO
000 (4j0o00o0oooooooooooooooo
0o0ddooooooooooooooOoooooo
00000000000 0D0Q LearningO0O0O00O0O
Oo0oooooooooooon

00000000000 Profit Sharing[5]| 0000
000000000000 Q LearningO00OOODOO
0000oooooooooooooooooooo
00000doooooooooooooooooo
gooobooobooboobooobooboboooa
Oo0odooooooooooooooooDooooo
00000oooooooooooooooooDoo
oo

OO0 O00OD00OProfit ShearingO OO ODOOOOODO
O0O00D00O Deep-Q-Network DO DD OOOOOO
0 0ODeep-Q-Network 0000000000 OOOCO
goooooooooooooooooooon
00000oooooogoooooooooooo
Deep-Q-Network 0O OO OO OO

2 buooobbodooooboobobo

Deep Learning OO0 OO OO0O0O0O0O0O0O0O0DOOO
000000 4Uoooo0ooooooooooooo
gobooboobooooooobooboooboo
oooboooooooboooooooobooooooon

ooboooooooooboooboob 10000
gbooboboooboobobobobooboono
gooboooobooobooooboobooboooobog
ooboooooooooboobobooooboooooo
gboboobooooboobobobobobooao
gboboboboboboboboboboboo

Profit Sharing using Convolutinal Neural Network
Yuta Nakaya and Yuko Osana (Tokyo University of Tech-
nology, osana@stf.teu.ac.jp)

2-215

B
it
a
= = 7 v = 7
= = 1 ~ = 1 2 <
& H = H
1
| I | I E | I

01:000000000000000000

ooooooooooboooobooobboooooog
goboobooobobooobooobooooboog
gboooobobOooooboobooooboon
obooooobooooonoo

3 Q Learning

Q Learning(3| 0000000000 0OODODOOOO
goboobooboooboooboobooboooboo
gbobooobooooboooooooboooboooooo
ooboobooooooboooooboobooooboboobooooon

Q(0m7 aac) — Q(Om am)

+o T+7w§3ﬁwq@L¢)—quaﬁ (1)
0000q(0p,a,) 000 2000000 0, 1000
00, 0000000000000r00000a0
000 (0<a<1)0y000O0 (0<y<1)0000
00 0 maxy o ¢(0),a,) 0000000000
000000000000000000000000
0O000000000000000000

4 Profit Sharing

Profit Sharing[5|0 0 0000000000000
gobooboooooooobooboooooog
ooboooobooobbobobooooboooboooboog
oobobooooboobooooboobbooooboog
(ODOoUO0)0DoOoOoUooOoOoUooOoOO

q(0z,az) < q(og,a,) + 10 F(x) (2)

0000g(og,a,) 000 2000000 0, 0000
00 e, 0000000000000-000000

Copyright ©2017 Information Processing Society of Japan.

All Rights Reserved.



TE AL 5 T9 Rl = [E R &

000000000000000000 F(z)000
000000000000000000000000
000000000 F(z)O

1

T e

3)
ooo0000O0O0OoO|cA|00000oooon
O00ooooowoooooooood«00000
oobooooooobooobooboooboboooobooo
ooooooooboobooooboobbooooboog
gboooooboooooon

5 Deep-Q-Network

Q Learning 000000000 O0O0DOOODOO
ooboooboooooobooooboooobooog
ooboooooooooooooboooboooobog
gobooobooboooboboooboboooooog
oobooooooooboboooboobooooo
ooboobboobooooboobooooboooboog
OOOOO0OOO0ODO0O00D0 Q Learningd 0000
OO0 Deep-Q-Network 00O O0O0OCO0OOOOOO
Deep-Q-Network 0O 000D 0OOO0OOOO0OOO
oooooooobooobooboboooboooobooog
goooboooooobooooooobooooooon
gooooo

6 000O0O00DOO Deep-Q-Network

OOO0ODDOO0OO00000 Deep-Q-Network 00 00O
Profit Shearing 0000000000 OCOOOO
O0000QLearning0 00000000 OCODO
oo00o00oooOoOoooOOo0oOooooOoooo
000000000o00ooDOD0oooODO0oOOo
co0o0oO0oO0OopoooOo0oooOoOOooOooooooDo
OO00O0000OO000000 Profit Sharing0 00O
oo0o0o0oO0ooooOO0oboOoOoUOgooooOoooo
gooooooooooo

goooooooooooDODO

T (@

ST
Oo0oOr,000-000000O0|C*-|000 70O
gbooobooobooboboboobodrn0oonod
0000000000000 00Profit Sharing 00
oooooooooooooobooooooooon
oooooooooooooooboooOooboboon
oo

2-216

20 F

15 |

10

Score
o

210 b

215 b

A Deep-Q-Network
20 A A / Reward distribution Deep-Q-Network —

20 40 60 80 100
Episode

O 2: PongOOOOOOOOO

2500

‘ Deep-Q-Network
Reward distribution Deep-Q-Network

The number of get negative rewards

5 10 15 20
Episode

30
(x100000)

O3 PongOODOOODOO0OOOOOODODOODDO
oo

v obooogo

Deep-Q-Network 0 000000 OO Atari2600 O
000 PongODODOOOOODOODOODOODOOO 2
oodo0ooooooooOoOooooooooooo
ooboooboobo0os3sgooobooobooooboog
O00oooooooooDoDoooOogdoooooo
000000ooooooooooooooooDoo
oooooooooo

gooo

[1] A. Krizhevsky, I. Sutsukever, and G. E. Hinton : Im-
ageNet classification with deep convolutional neural
networks. In Advances in NIPS, pp. 1097-1105, 2012.

[2] V. Mnih et al. : “Human-level control through deep
reinforcement learning,” Nature, No.518, pp. 529-
533, 2015.

[3] C. J. C. H. Watkins, and P. Dayan : “Technical
Note: Q-Learning”, Machine Learning, Vol.8, pp. 55—
68 1992.

[4] Y. LeCun, L. Bottou, Y. Bengio, and P. Haffner :
Gradient-based learning applied to document recog-
nition. Proceedings of the IEEE, Vol.86, No.11, 2278—
2324, 1998.

[5] J.J. Grefenstette : “Credit assignment in rule discov-
ery systems based on genetic algorithms,” Machine
Learning, Vol.3, pp.225-245, 1988.

Copyright ©2017 Information Processing Society of Japan.

All Rights Reserved.



