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An Efficient Method for Large-Scale Sales
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Abstract: The market scale for concerts has been expanding, and as well as revenue generated from ticket
sales, that generated from merchandise is increasing. Merchandise stores suffer from many problems, such
as chronic congestion and sales opportunity losses. However, these problems have yet to be resolved because
companies do not necessarily host second commercial events. In this paper, we discuss an efficient method for
large-scale sales in a short time by dividing work at temporary stores for commercial events. Furthermore,
we compared our method with the conventional method, and the results show that with our method, the
work time can be reduced to less than 50%. It is also assumed that labor costs can also be reduced. In
addition, we can cut down the burden on both customers and companies by reducing human error. From
these results, it could be said that our method is useful.

Keywords: cash register settlement system, alleviation of congestion, buisiness support

NTWD, 2O LX) fEFENLO % TRENE L, EH
LIV R, RO RBUE 2 BEGTRED LRI L T

%
DHREOHEFE R L, FHITE VAR AED

U A TR AR
School of Information, Kochi University of Technology,
Kami, Kochi 782-8502, Japan

a)  245130c@gs.kochi-tech.ac.jp

) shikida.mikifumi@kochi-tech.ac.jp

© 2021 Information Processing Society of Japan

& NI R L . $72, BEGEEELZT TR, &

FEELIC X B2 AMAR R &, DRICEFZLITRE &l
Twh, ZOEHIZ, RECEBEILL TV 22T, &
VWILIRFTAAFTT Y AD LD RENWETR L, #i7:
WG L2 L Y Y AF A, B4 id)E
WEASNTWSE, —FT, INSDIHB LI VAT L

225



BERAIEFREHEE Vol.62 No.1 225-233 (Jan. 2021)

ROV TV AT LAORIRE FMIIR L7WFE L LT
FHS O (1], 2] R EDVH A, TDLH) RRRO%
B, BIENEERER T TG VY VAT LEEAL
A OMBEEHENT 5121F, AT 2 0EREHLFH
Bl oToRmR Y, FEERVP SN TV RVEDL LW

2 Th, TETHREDHRHLZIAT - 205742
Y EORBBEEANY MIBWT, B lFERE
DYATLERFEL, BATDOEHE L.

GAT I TFA LAY NER, BgEa VY- ER
TV TOINT =TV AANRNY NOBHRE LTERSN
TBY, FEa s —MIEY TRARZ TV v 7, HK,
VxR, ATF—UNRT =< AZIa—THNREE,
WML, BEW, NLIh &V x y Vi3EIRIChRb, #
NHOHEETF 7 v MRGHEFI CH D IA T - I TA
VA Y PSGHELL, 2009 4F0 3,198 M5 2018 4FE1C
135,862 (5 & 10 EEMTH L8 fFIckEmL, 77 AWE
EMEFEL TS, F7o, AMHEEFRIIEE L TW5725, B8
513 2009 £ D 4,795 5 AH 5 2018 41213 7,645 HFA L 10
FERTL6MEICHIML T 3. &hTh, oy s -
Ry TFAT =T 4 A ML BNEMA] %, TH7 <A [5],
T ABE 6], 25 RILEI 2=V ANTY ¥ L [T 2B
LR EDIHFATH 5.

GAT I TFA LAY MBI AR, FAro b
WA T2 A7 v AWFE, @RI L 2IAD
HoH. BHEIELIAT - 08T A PBINED
371%057 v ARWEALTEY, WINAZT 7 v MUAD
DL EREN, BHTH [TARNV] Vv LT
1 75.4%, [, K-pop) Y% ¥ IV TIX65.9%, 7=V
v, EEEE] Uy VTR 59.3%, [Higay 7Ry S|
VX VIVTIE498% L, TATEBMEILLED D Ty XA
LR IR GV, T2, YU TINS5
fEERHS>TWAED, [25RTLI 2—TJHV] Vv v Lilh
WTh, 882%&, 7 v AWAZHLENEH V., b2
LS, FRICHGRENTFTH L Y v VBV TR
DFEENEL, 20570 LIFICHF T2 2wz 5 8.

INSDOREYT v AWFEIBWT, BAERMAHENT
WB DN [NELHICEY0 7y RBGERTCRIE R HEA
THHET, 7y AWAED D B 81.3%H0FIH L7z & [l
LTWwWa, — T, 2% OFHLI-WT Y ZWAFEE L
THRLbDEDIT72DIET v ZWEAZD D BRI 60%I1T L L
WAL TWD (8.

K87y WFEHTIZ BT 2 WA ORRE D £\,
FTHOL, K7y AWFEHIE LS THL, 7147 -
Iy T A YAy MR O —EICEEE S LSRRG &
THh Y, R CHE, A TE2LENH L. F72, %<
DAY N A D SEH B OEMERETHY, 1>
MIE o TREEOBEKRELTHESINS. 20720, &
ATANPREIA N EEZLE, WHERRD LD KRR

© 2021 Information Processing Society of Japan

DV VMREEATLIENTE RV, F/2, Eitor s
DNARY MDY v VIVRREL, SR EICk-T, &%
7y AWGEHT O wm BECFI M 2 %8, FIHES, B
T57 9 AONERE, #LEFGEERERKEIRE (R
Bh., TDH, —MIZIAT - TA A MNIB
AP E Vo TH, Killofm—2HL <, F27V 50
VAT LDWRE, BADITEALEIN TRV, ZOFREE,
K5 7 KWRFEFTIZ B\ TEYEN 2 MR TREL DT E L %
T, WFSAPHEEL PRI > TWwE, 512, 20
E9%IAT - TFA AL MEI1TERD OF#EICZ
LHE DL, HESRIS T, WG o RE L
RIFAPENLZVEITMEBIN TV LOPBIRTH 5.
REGTIE, BEANY MBI DIGEWRIES O L V%
HBESEL, FUYIMET AT LI X BRI
BORFA TR ERES L. T/, eI OEBRL
DA BN L L-EREIT, ZOMERREFNDOF
FAMEICOWTOELEZ T,

2. BEME

2.1 LIYYRTLORETAICEYT 2%, Hil

TS OSE (1], [2] T, MAS #FI L7V T LY
DYIalb—FyEHEL, EROFEAL Y EHELZY
Salb—YaryEBREEToTWES, ZOHE, Lr7L Y
DMIBRENFEANL Ve RER NI L Z#FHMEL, #hFEL L
TAFEDPHRTEDLZ ENFHITHLNTVEY, — 5T,
AT LAOEME AL, BEEMEEICOWTIEFREINT
W\,

AL S OWFFE [9], [10] TiE, 2 ANBOBEERE 23T IZH)
WG EDRF LI L, REVAT AL > TEVWYED
AT WM, BEOMESHALZL YV 2BMT 52 LT
B LA b2 L, AT 2 ORMT G
TZOWTEHliL T A, LaL, LYY AT 2BEKRIEE
boTBLT, BEMOWBERE M E R% D L D)
HH7O, FFHRERICERENEL TV,

JESEBUHTIR Y ) 2 — ¥ 3 ¥ VisloT [11] 13, i/
FEEMRIZ, LIHFBFEANBEO TN L 2 RETNEZIRE
LTwa, ZhiE, JEEHAD OICBWTRIEE OFERCME
A, BB TOERCYRER 23858325 2 L TL YN0 F#E
AN EFUL, VIRMPTFEINIBALDANICL YD
PG E BT 522 8T, RMRIC L YaKeEe L L
DRMEICHDOTH S,

RWFFETIE, BFEOWFBILER AT A2 0E61T
F=yRFHLYIa b= a2k, i lEER
E, VAT LOWMRRLEEEBEET 5.

b

;

G

2.2 REXEHICHITBL Y XTLICET BHER
FEDS OWIE [12] T, HARKEK O KB HIMESR
BETOIRERIEH & v B EOHE L WK TIZB W

226



BERAIEFREHEE Vol.62 No.1 225-233 (Jan. 2021)

T, EABGEEAIT) Y AT AIZOWTHEA RIS &h
Twab, 7, MESONYE [13] TIXFNICBIT A4 7 1
AFT I ATHLENHHENGE Y AT LIZBWT, #108k
DFEMERE, REDOTIVENL DO NA I A % HIK
T570, T)XRL FROLIEER L2 AT L O
%, EAAFTb N, KIS OFZE [14] TEZ DY AT 4
DIRFRELICBIT 5 EAFEBRT Y AT 20 Atk iiE %
o2 L, TS O [15] T, ED 125TH5H
AT LOEFEM %, EREHEREOEAICL > THHET
52 ECERE IR L. 72, FES OB [12], [16] 12
BT, AMBOEBORRICY AT LEEAT L7200
Iy hT =74 D L) BRI TOFRA LRI W ULIC
DWTOMEI N ESNTWAD,

ARG TIE, BB AIEE IR GRS IC BT 5 L
VVATLEREL, FOMPERLEELRITS.

2.3 (EEMBICK ZEBEDE(LICEAT 2%, Hild

IS ORi%E [15] TIE, IREEBOREIEH BT 2%
NEDEIE Y AT L2220V, RFEMDADEIE T -
TW/GEAEH %, EREERRELTEAT L2 LT, Kk
FEMOERE L EEMEL, R T 2 FHEICO VTR
HENTWE., ZOWFRICBT AIEESIL, KFMER
BOEEORBHICB Y, EEO O I\ THE GRS
BEIT 5 2 LMLV e ) REORISEITH Y, ¥
B ORI IZUETIE R0,

L V%W Y AT L RegiGrow [17] TlE, # 7L v + POS
AR LA 2 SRR IRE L T b, I, L URHE
FIOEDWmE Y 7Ly MKz W THEINCERHKT 5 2
LT, LIYBOTO¥ES L, BHAERT 20T
H5b.

KIFFE T, kL VEOTITbR TV BT 5E L,
FEEEITS 5 2 &C, AHBERCEGOMFILE HiET.

2.4 LU URMFHEICET 2BEME, il

LS ORFZE [9] 1, LY DIRMEXRIL, Thi®
WX LT )R T Wb TRRTAZET, LT
WHEWL VIR RHLT LI LT, RERNENL R E
RELTVE., N, BEZEPSY, LIBRDOEZ W
A== =7y PO L) RIEHEZHRE LTS, Ly
L, ZOHRIBEMEBMO 2D ORIIEICEESNT
By, FOEMHEEITHRNTVWALELWE A, F7-, A—
==y M &I, &ARERT > 72)ENE B —
FSH Y, FORKEHEREDOHIED L V28 h 4k
TAHI LWL VRETHRMEINZTH Y, RERHOTF
BEOGHT, VIEBZOLOORBERLLT LD
TiX 7% vy,

L V¥R AT & RegiGrow [17] Tl&, VY HHEDOA %
VNI BT AR L VRMAE NS E L, ¥ T Ly

© 2021 Information Processing Society of Japan

F POS ZFIH L 7-ait & KEHIC & 2 L VRME S %
EL TV, LIRS OE O S GG E N — 3 —
FlZL, S Z VTN —a— F2HIRIL 22# % 208
LIWCELEEI R4S, LaL, ANV MIBUTLWIRT
FANY MHBICE o TRV YVBEF L W0, ZO50F]
MERFEAT) AY v 7R HARSEPLEL D, T2
BEIICRME L TV A YA, DRICHH & &5HE24T9 A
¥y T R &R T A LESH ), ALY v TANDHA
HATK & .
JEEEBUEIAR Y ) 2 — ¥ 3 v VisloT [11] &, JE&HA
DI BV TRIEE DR MER, 780 %5 TOEWYRERH
BT AL TLIYNOEREARAETHL, RRIZLY
BMESCHDTHD. FD0, ZOVATLIEDA
JENRSH L VRE T TICH LREORMORHBT D 5 =R
EOSHRTH 5.

KIFFE T, VUEBHESEIL, FRETT L2 L THE
BrFE b r BIR T2 1c kY, RMOEMEHZEL T 5.

3. IREXEHICH T 2MRRMTERDIIEAL
A5

FXR VLI EREO—EEBL TV I ML, HERD
VUVEBZFELSINEHR T BRICHZ LA Ny 7 %5
L, BOTEEZATH LUVEBKO 2 D208, FRHETS
52 LICE) LIRMOMEMEE NS e RET 5.

VAT LOEERVTORNEFHHT L. /2, AT A
OWNER 1 ITRT.

T, AT NEBHENIZ A NS MEE DS, IRES
ROFEHT TV r—va >y BICREsy A—E%R/HL,
F) A FOEREZFTT A, BIZFNENOMATAED
WROBPT F) r—arhb, AHENEL—Er

=1

‘ e Al 7% L
A% s7 |

1547
A~ NEI
EXYAER
SEHEEED
=B
SR 5

PR TRIE
TTUALEE

[z [ axvares

£IimERLS
L ENRIE
ERINTE
% TLoeK
wmamLs || SRR
BEBm
SEER || oo

1 RELFROWN
Fig. 1 Time schedule of our method.
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R1 20 Ab7-h) OEHER (55 #)
Table 1 Work time per 20 people.

A#l  B#M  CH DMl FY
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Table 2 Average time for each task.
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A#Ml | 1.96 588  23.02 22.89 786  6.75
Bl |262 748  26.09 53.94 11.48 5.95
C# 230 676  28.02 29.21 845  6.86
D#l |1.70 6.70  14.47 19.45 561  7.36
e 1034 057 5.18 13.49 219  0.50
i

xR 3 AL ZADFENK 1

Table 3 Number of human errors, part 1.

13 2 Y v 7
Wiz & EIR 2o | ) I A Z2ofl
A |0 4 1 1 2
B#HL |0 4 0 2 0
CHl | 2 7 0 1 0
DAL | 1 1 0 0 1
B 3 16 1 4 3

x4 ANBMIZADFEENE 2

Table 4 Number of human errors, part 2.

3 RS S e R 4LVHL 5 W IE L
BaE v ZFoftt | LU Z2ofh | Zofh
I I I

A#L|5 2 2 1 3 1

Bl |2 1 1 3 0 0

CHl|1 3 0 1 0 0

D# |0 0 0 3 1 0

EE 6 3 8 4 1
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R 5 HEEOFIHEERN (F))
Table 5 Average time for each task.

TXT7T PFHEIIL—Ta VR

Table 7 Simulation results with average values.
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Table 6 Average time for each individual’s task.
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Table 8 Simulation results with individual’s difference.

FHA | ARy 7 d@megERE () Buegig () FZE
ek | - 44:17 61:08 16:51
2% |3 16:48 (1 [a]) 21:51 (0 [a]) 5:03
eE |2 18:38 (4 [al) 21:51 (0 [n]) 3:13
%1 21:34 (12 [A]) 24:32 (8 [1]) 2:58
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