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The bullwhip effect is known as one of the problems in the supply chain. As a result of demand forecasting
and decision-making, demand propagates from downstream to upstream while amplifying. This phenomenon is

well reproduced by the Beer Game invented in the 1960’

s. On the other hand, in online shopping, there is a

gap between the information-flow in cyberspace and the object-flow in physical space. This gap can be a factor to
promote the bullwhip effect , but it is difficult to reproduced with the original Beer Game. Therefore, we set up

the new game called “Netshop Game”

which extended the rules and the environment. On the new game, by using

deep reinforcement learning, we are able to reproduce the local optimum that can occur in net shopping supply
chain, and confirmed that it is effective for discovering a global optimum by introducing a meta viewpoint.
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Listing 1: Netshop Game Algorithm

1 procedure DQN

2 for episode =1:n do
3 reset environment
4 for t=1:T do

5

_ ) take random action prob. e
" ) argmin, Q(s¢, a, 0)(otherwise)

6 observe reward 7; and state S¢41
7 mini-batch (sj,a]-,rj,sjﬂ)
8
) (goal)
Y= r; + min(Q(s,a,0)) (otherwise)
9 loss function (y; — Q(sj,a;,0))?
10 end for
11 end for

12 end procedure

6. FH

CYBER, PHYSICAL, META ZhZi1® player {22\
T 50,000 steps & EfR& UTHE %2475 72, 31X META
player agent OFEPHELIZONTHWIMA EH L T BT
ERUZHDTHS.
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FELTWELTHEHBY R Z e Uiz, T—= &M EGE
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Z# CYBER:¥ 4, PHYSICAL: 5 META:X 6 T»H 5.
¥7, 7 134 player OEFRHMMO L A N T T LTHS.
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R\, rewards (& episode THEZ-HINEGEITH 5.
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1Q2-J-2-03

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

. cyber
- eta
BN physical

7: reward histgram

LARLVTHOREITHE W BIRBEETWD (K43]R). 2
FUTBRILEFI S LTI 2 85542 5 A TOWRWZO MR T
IR TH LD, fEHL UAIH T T W5 episode
4 HPELRZEN. BEI 2 3= VEFIZANTWARWIZEED 5
D episode IZEERTERWMEIZ R 572, FFEH o & FEd
DN &> THEU B REEER OIS RAENT WD & F R
5N 5.

PHYSICAL player 1% SRRIZAKWTER L X)L % #ERE L
BEI £{EWKEETH 5%, episode 8, 9 DX IIZULIFLIEK
T AZEeNHY, KL LT FR HEWVEIZZ>TWS (K
52M). ThEHME T ZE»S FRIBD OFETHS.

META player ® BEI & FR IZE T b 2 AV
MMEL, T—IVER E TIZMD Agent (ZHEARTRELLED steps
BhRhRoTWVWb, NT U AZRHT Z VBTN 28
Db, episode 2, 5 DL I THIHNEME FHIH—
EDWIZ IR > T WD NH Y, EHEELZESE D700
IEARBEEEFH T 552 R U7, (K6 2/])

F 1. 7 A MER (100 episodes DY)

player steps BEI FR rewards

CYBER 182.5200 1.0658 0.9562 1051.5985

PHYSICAL 171.4000 0.8388 0.9083 982.1282

META 369.4100 0.7025 0.9471 649.0225
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1. player Bl THAETE R VWK B EZEEO T IZEL -
POMDP iZBWTHRHRADNDE T & &2ffERT 5.

2. player (Zfi-> 7= WM D G2 & T—NVRUIZREEZTDHZ
ECRATEEIZ 5T 2 HHT 5.

3. W T VB EDY L URITH LT, AR
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HI 1122\ Ti%, BE OHIfN player MO HILAE »E
MTHDI Do T VS [Leed7]. EVRAMIIAETE

RWEANER EDBEHREZR LU CHMEIADIS5NE Z &N

BTERZ, HW 2 1220 TIHIZIEFAE Y OFERIHE T
E, WME T VEEFOEEI 2ERTE. HH3OY L
ik, BELEX FROZ &THY, BEI 2K T5IZIE FR
ERFRVWERSBNEVWSBRIZEoTWS. HHFEMKT
HH FR %2 BT 1.0 158200 %7-H121& BEI BE< 25,
META player BHIEL7ZDIEZID ML —=RATDNT VAT
HBN, NT 2 ATz E D DIERII TR Z & DSFEET
H5.

10. BbHYIC

BG D3#FEI N7z 1960 FR & 3 v N BIRERE OBAEDE N
i, ¥ 7514 F =V OFROFBENAE L LRI
T2 Th D, HRIZIEAR D PRI D W TR o 8
IFRERNTH B2, ECHA by MR EDHY A1 N—
ERITIRT YR E ATIZ L 5T — X TEHNEA, AP
WA YT 4 ANV E ORI THRILIZB VT AL AR ETH
LrEZONE. T LS WRPUTB VT, FlAIEEE I
KRINGEESEAMRD TR FT b NG54, EHEZD 55
FEOLHL LOEF R FEL, BE OMEBIIEIZKREL LD
LEZHNS.

P A N—MD player &7 1 T HINMID player HMEH]IZ T
MEEDTRAMEZBRT Z VWS Z 2%, BREZLI2HhN
AR BWTIZ Bz AZ 2 DT, EEE RIS
Mz Z 0 5%, LrLZENTIRLkE UTHRSII/FTER
Wiz, DRBEILICIXEIRITR, DE D A RIS BT
DTH5.

IR B\ TIRERETT — X AW IREAYZ <, player [
THAEL DS WEHRP TS Z BN EHA D 5. P
(K72 3% DZSEEIZ O A DAY B 1z bk a i 2 T 2 2 1%
KR TN, Z D72 BBE N THEAE- A 528§
52 NTELHRERCFEVPENTH D LHFEAT VD, Af
BCRFOEIMEZRTIENTELEEZITWVS.
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