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At first, this project aimed to investigate the online shopping market by
analyzing the huge size of data provided by a Japanese online shopping industry. It was, however,
found that there is no correlation between the demand and the price. For this reason, we have
changed our purpose to analyze the market consisting of the retail stores and DV(Direct Vendor), and

built a mathematical model from a game theoretical point of view. The proposed model has clarified
the conditions under which the social welfare becomes larger under the market with both DM and
retail stores than that under the retail stores only. These conditions are easily satisfied in Japan
as the internet environment is sufficiently realized.

DV



8 X CcC—19,. F—19—1. z2—19 (Htm)

1. BB S YO

A H—Fy bOERE, EOHESERIZLY, X —%y bEFIA L@ ERGENEHICERE L
TE BRAGOT Y URENCHYTD. SHI0E, A4 B Y7 AT, Yo7—ELREL TR
v MBRIZER L TE/. 20X 91, ZhET/HEEHTOMAZP.LE LTELEEFOMETEIO
MR DEIEN, HEROAEZu i, TLEva vy Rl R b EgnmkERA LT a
B0 BDY 505, UTTHBERTOMAZF T4 va vy B T ERERL, 74
va vy BT EuIEE L2 %E DV(Direct Vendor) EFESZ & 45, ¥, ZZTIEA v F—F v b
ERIRAT 208 DITEROMREFT LN & ET 5.

2. WEOHBY

AWFFE T, ENERFIIZEHT 208 L CERI & v gt s niz, BRHEEELHET —2 %26 &1, %
v MBIROBESTIGICET 200175 2 L2480 M E L. UL, ftE% R —4%
T LIce 2 A, 22 TOWREREEMBICITIMRMEBEN W ERT Lot I, TWEEK
DORIEICHENTHD LB LNAIEFHOFMNT — &, TNENOIEHOTIME LI/ EOX—L720
L7 =2 s N ol To XS eMEICEm L, A TIEFEEERE LT, F—AEERICES
<Ry MBIRENFEIEHOEETRE SN TAT-DOBBET VEARET AL L L. &bl R0
BEET MCHSE, HRIEAENRKELIRDEOOLRMGERALNCT S Z 2R AT, By M@ERIC
B L CThE& 223 e SN TWAIL-11] b DD, FRBNHEEEAICE 2 B OV TERMST A2 I 7=
MRITIFEAER SN,

3. WDk
(1) B EE

Z Z Tli¥, Balasubramanian[12]72%, i@{EERFEZ & JEERVNEIE & OB G2 o4 B - DICRE LT
FNEEETDHZ LT, REOBELLONMERARD. ZOXIRBHMORD, EF3%d+ 5 3 M
OTFETAD S B, AT 5RO THET 5,

HITTEEH & /NGB ENTEET D, Hi5I1E Salop[13]0IRETHIMBRTSETHY, HEDESITL &
T 5. HEEIIME LRI MALTEBY, FEEEIL 1 EMOMOTEELRFDL, £ OEMKIL v T
HD. ZO IR KRENEDETS. ZOREICLY, HEEOHEA A NSRBI Z B\ S 220
W ARET 5. K JEERNEIER 2 M2 RGE L TR, M 1 B OREIC —EDRREH ¢ 2 ET 5.
Z OB IIIESA N R EIC AR L TEB Y, F0O8IE N Th 5. JEMRNZIIM A2t p THRIEL T
WAL RN SIFERO/NFIETH Y, Whw BT Y v T v REAZABOER L U TEEHA
W2 TMERGET 2RETHD. MWEEDEHE/NEN DM EZBATIEE, WEEFBENGFEEL TS
HS G IESRLNEE CRET 2 MLENH 5. HEEDIEGE NS 2 AT 258121%, HALIEE
B2 ¢ OBEEARTAET S, B2 TEFR/NGE A S FEEE ¢ B 7 (LB SR D I 2SS )N
FADOMEBATHEA, AT A NItz &725. HEEEIEIEHOMHICONTOEREZRAE L TE
D, BHOEAI A "RR/INERDIEHNOMEEATS. $72, CEOEEEHIIBET IO ET 5.
Balasubramanian [12] 3774 X 512, EEHHZMEE L CHLHIMEMEORTITIIFEL 52T, o TH
FOBEHICHEEEGEZ 20N THD. £F3FA—HF v, ¢, N, p, LIZIETHY NIZ2U EOBEKREKET
HDHETDH, NITEEHEETLOBBIITERE LN E VERVD, N OBBEIZESE L T higimno
AEZHB LB 27200, B, BROBIIIEZEZRWEDET5. AR TITHES L IRFEEED RO
BEH o120, RENIHEEORRE, NEORE, TOARFHTHIMERELED SHELET 5.

(2) JESRL/ NGBS
JEERTR N O LY I DT 0OBE, BICB W CIME BICEREIC N RIESAEE SN D Z L LR
5 ENBRGITREN, WHME BLOKNEIESHOY =7 3R LIS,

Pi=c+ Uy $" =Wy @
oL, HWEERRILNEOZALIT
b, HBREAFIRATEZOND.

(3) DV s&fithish
TS JESE N e DV IFEL TERY, T _XTOHEEHIL, T o0y v U7 2RBIRKICANL
HZLMTEAHEZ DVEHTREMEZ L ETE. oL &, EEAUNGEE DV O = 71X 1I1R



TRV RS, M1IZBWT, RITZEHA/ NG &2
FLTRY, BEEZOSTEEFEOMIMOE IR A F
AvvayTov=T, BEORVBEEOMIIOES
MIESERNED Y =T 2R LTV A,

T, HEE DV EZRHET AR, EnMnToT
WCHEL ETORR (V—RFZA L) 2HFOVNERDH D
T &, HEMEREBEFICE S THhLEATINE 9

OHEEATZ 72N L, [Ehoa X saBHT 50 Direct Vendor's share
BERHDH. ZOMBENEHETLIaA N0 ERT
LLTn. Zolx, JEEEUNE L DV OB STEE B1 DM ZEfiiisTcoy =7

T B0 0<6< by DAL T D UERDH D, Fiz, IEERYINEOR ML Y = 71X
pR:C+Q+L7 SR:L—F%
3 6N 3N 3t (4)
L, DVoZFhix

pD:C—Q—FL, SD:E_QQ_N
3 3N 3 3t 5)

L%, ZOMRENG, HEBEBIONEORR, I HICHREEIT

2 2
U”:v—c+0N—ég—jEn Uf:l-aw+89N+é£, )
9¢ 9 36N 18 t N
2
USC:fu—c+5(9N—7—9—L
9t 9 36N
b,

(4) DV Rogfmiss

Z TSGR T oM EE BN DV 2FHATREZOTIERL, —E0FEEq OHH DV ZFHIH
TEHRBIZHHILODLEEEL, O<a<1Th?b. 5T, DVEFIHTZ 2WMEH TR LIy
HLTNDHDETD. THUHDEEFKRD K S 7B 2SN TND.

DVICix, w&ur, 7L, 294, HELERZEAEL T 28R DL, BROT 0L o12A
VH—F v hERHEE LELOUEFELET D, TFEARICRELTCE A VX —3y Feritt s L@k
FAT 272018, 1> Z—Fy FEAHATIRES PC RCAVREFNIRTHIFALETHY, Zhb
TR TIIFEMENTWA EITEZARW. 20D, 0<a<lELz 2L, adfEiTnh 1ok
S EEBZLND. ZDEE, DV AEMIHTB W TSR/ NE & DV OWENFIET 5720 D 5%M1T

1+« 1+«
4\/1—04_2&\/1—04_3&_475 31a t

1+a] N’ 2l+a) N

11—«

max

2c¢ [1 -2 @)

ThD. DV EZFIATIBICHEBEZ NART 23X FTh5 0 RO FIRERKOMEL & 254, TEHH
INEN e DIEEEZERL 1 —a OEBELTELSSE L TIRZIET S L2912k TLED.
F7-, Balasubramanian[12]235H# LT\ 2 L 5120 AR(DD FIREZE 2 % & DV OFERA & 7
D DV IiIEHSE 6B LCLES.
UEDOL S RREDT, JESR/NEOBEAIEIS L = 7 ITRO L H 12k D.

a ] L[Q—a] SR_l—a a 20N(1+ a) — t(1 — 3a)
1+2a) 2N 1+2a) N 2Nt(1 4 2a) ®)

pR:c—{—H[

ZHIZH LT, DV OB L Oy =T Iidko L B80 TH 5.

D_C_Q[l—i—a] L[B—f—a] SD_at(3+a)—29N(1—|—a) )
b= 1+ 2a 1+2a) - 21(1 + 20)

2 4N
Thd. ZoLE, WEE, DIeoREZENZXROR(10), AD)THEZLNS.



o t—20N ° —4t 4Nc+ 5t — 4N
, 80°N* — 480Nt a 46°N* — 280Nt (10)
—2t(32Nc — 3t — 32Nv) —#(64Nc + 31t — 64Nv)

16(1 + 2a) Nt

“+a

Ul =

U,:21+a(%ﬁN+2pﬂuf—a2a+awp43+aﬁ2
v 8(1 + 2a)* Nt (11)

IbIT, HAEAR
70’ (t —20N)* — 44(4Nc +t — 4Nv)
y 80° N’ — 480Nt e 40°N* — 280Nt
i —2t(32Nc — 3t — 32Nv) —t(64Ne + 31t — 64Nv) (12)
§ 16(1 + 2a)* Nt

L7es.

DLk, JE&E/NETY, DV 52w, DV REMiisEn ek 28 E R Lz, LLFTIE, 5
SR NETYS DV Sefm sy, JEERVNETTS L DV Rl OMBHE AR, NROARE X LIZITHEE
EEIRT S,

4. WA
(1) JESR NS vs DV 22 fliTis
JESTR T L DV Sl il 2 L IRD = L N E 2 .
0<0< by RBKMEDTCIRROK MR KT 5.
Up <Ug, U;>Uy (13)
SFEY, DVEMHSICENTE, WEEARILESRNETEOZNE D bAX 2D, INEOAE

FZEDHTHS.
—77, HRBEAIZOWTITIRD & 5 22 R/NBER DRI T 5.

2t 2t

L3
N
Zhid, DV 2RI 2BRICHBEENAET L a2 MR LRENSTNIE, DVATBIIEATL L
THREANREILS QD ZLZERLTND.

(2) JEERL/NGETYS vs DV AT T
JEEFI/ e & DV RSElm e 4 i Lo RITRD £ 51270 5.
KDDL T TIE, HRFEET D HEICIN T

ouU,-Uf

oa

RN L, DV BREINEM SN 21ZL, DV AEHITHICH T 2HEERR &/ NRliEoLh & DERK
ELARDIEEBERLTND., ZRITaDEPIKREARDIFE, LY EL OMBHICE > TORRALAHY
ZBHTHTHS.
INFEORFNOWTE A EERM DO Z ENE R, RDOERHED T TIX

>0 (15)

o0, -y (16)
Oa
MKV SLE, DVERENSEHINDIZE, DV AEHETHICE T 2HEERE /RIS OZN & OEN
INEL 72D,
Zhicx LT, HEREAIC ST, RMDOKRAAOEEE I VEELL L

4,LH1—&M1+Q—SQ—4t 14 7a
l—a l—a F,O <0<

t
%{1_2 L+a] 23+ T7a) N

a7

max

—

DRI UE, DV OBAIC L » THEEANKE L 25, LirL, RADPEI LT E, DV OsA
PREERAEZRELTD 2 8T,
ek, KANky



a>£§:§i&%3
14

LEHEND., I DV Z2FRATIRENTETNIZTHIEERELSARB LMD, REOFREE L bF

WITDZLNTE, AV F—Fy MEEOREL aDEERELTIERTHS. LarL, XA TEKRK

ENTWB OO FIRIZHR L TRE 2L, BEOHATEIXRADOFGMFEFEICHE ST\ EE

zZbhb.

(3) HEEAENKEL RDIDDOEM

RADDHY L7201 (v, 0) 23 2 DEEEEICHAE L2 MR B2, DV 0B AIC k- THE
REAENPKE L RDEDIIE, HEEN DV 2FATABICAHT a0 2H5BENSTH L
NRARTHY, TOMEEZIERLTWA I ENHETE S, &I, TOMEITNEEHOM N, &
T, DVAHBRBEOREE IEEFELTIREDLZ L0005,

DV ~OBAGENMZ 52 L1, SHANRKEETDIZEEZBERLTBY, A F—3v FERATH
BEGICHERERBRTEDL 0, Q1IN EL B EZOND. BTV Z—Fy NEAWTFER
MR IAY, R EZZ TR0, ZOERTH 0 2/ S T8N H 5. £, HERSN
5 DVICE BRI, 0 2/0ELT5ZLIFEIETHRL.

INHDZEND, T4 vav B IRERLTEILAH, (ERDJEHB/ NI E > TidEEL
WIRBE L 72020055 b DD, HEEETHEIIRELRoTETWVDLEEZLND.

3 4 3+ t
2N = a v
20+ a) N
R DU
N 1+7a it
] i
4 1+(Y72a’ 1+a73a74f 561 70) N
g— Vl—-a 11—« 2
1+« N

0 J73 =5 517 — 3 1 o
14 26

M2 HEFENRKRESLRDE

BB LB UMb, BBV L /NG N O RIFTRBIC W T b AR 2 iam 23 FTRE T
HHN, FEEORERERETS.

<BE >

[11D. Grewalet al., Internet Retailing: Ena- -blers, Limiters anDVarket Consequences, Journal of Business
Research, Vol.57, No7, pp.303-313, 2004.

[2] BIGEEB, EFRAIE| DRFEN/NTTIGC G 2 558, AMKpGH#EX FintE, Vol.6, No.3, pp.57-69, 2011.

[3] $RARKER, A v & —F v MBI D IHEE OAEIREREE L EBATENCBIT 20198, /@5, Vol.44,
No2, pp.31-46, 2012.

(4] 7> RV a— B Vo YA NAID, BFFRIIOEFF > F4 > -2/ 37 X, HNT)
N, BTV T 2 —va s, 2000

[5] Ei&EASHE, Brmsodim & RE, FIRAFRFS, 2001.

(6] ZHNEET, #Fr<FERoFE#H> L <PPSERIER, BARFEFEHM, 2000.

[7] RWHRES, 7> & —F > p 2~ —XDEH F 21— /uifiGOgk, NTT HER, 1997

(8] “FHIfEG, ERIGI Lk, ARAZAKS, 2001

9] HAY), A v 2 —Fy MBIREHEF O X7, W . BHFBEXFAE B4 #, Vol .44,
No.l, pp.69-82, 2005.

[10]J. Bouckaert, Monopolistic competition with a mail order business, Economics Letters, Vol.66 , No.3, pp.303-
310, 2000.

[11]S. C. Michael, Competition in organizational form Mail order versus Retail stores 1910-1940, Journal of Economic
Behavior and Organization, Vol.23, No.3, pp.269-284, 1994.

[12] S. Balasubramanian, Mail vs Mall: A Strategic Analysis of Competition between Direct Marketers and
Conventional Retailers, Marketing Science, Vol.17, No.3, pp.181-195, 1998.

[13]S. C.Salop, Monopolistic competition with outside goods, Bell Journal of Economics, Vol.10, No.l, pp.141-

156, 1979.



J. Kiniwa and H. Sandoh 8
A Multiplier Effect Model for Price Stabilization Networks 2019
Complex Networks and Their Applications 561-572
DOI
K. Kikuta 2126
A property of the undominated core for TU games 2019
44-52
DOI
2078
2018
173-179
DOI
V. Baston and K. Kikuta 217
A search problem on a bipartite network 2019
European Journal of Operational Research 227-237

DOl
https://doi.org/10.1016/j .ejor.2019.02.029




J.Kiniwa, K.Kikuta, and H.Sandoh

Asynchronous Price Stabilization model in Networks 2019

Proc. of the 11th International Conference on Agents and Artificial Intelligence (ICAART) 121-128
DOI

J. Kiniwa, K. Kikuta, and H. Sandoh 60

A PRICE STABILIZATION MODEL IN NETWORKS 2017

Journal of the Operations Research Society of Japan 479-495
DOI

https://doi.org/10.15807/jorsj .60.479

H. Sandoh and R. Suzuki 61

PRICE COMPETITION AND SOCIAL WELFARE COMPARISONS BETWEEN LARGE-SCALE AND SMALL-SCALE RETAILERS 2018

Journal of the Operations Research Society of Japan 40-52

DOl
https://doi.org/10.15807/jorsj .61.40

13 1 2

2019




2019

IDR 2019
2019
IDR 2019
2019

17

2019




K. Oyo, T. Yamada, and H. Sandoh

Segmentation of media users according to life value

29th European Conference on Operational Research

2018
IDR 2018
2018
IDR 2018
2018
IDR 2018

2018




IDR 2018

2018

2017

J. Kiniwa, K. Kikuta, and H. Sandoh

Equilibrium Bidding Protocols for Price Stabilization in Networks

The 4th International Conference on Behavioral, Economic, and Socio-Cultural Computing

2017

2018




(KIKUTA Kensaku)

(30126487) (24506)
(KINIWA Jun)
(90177882) (24506)




