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Abstract: In the marketing field, sales promotion is used extensively because it can directly work on con-
sumer buying behavior. The measurement of the effect of the sales promotion is required though it is difficult
because the effect is complexly affected from other factors. In this research, we estimate the effect of sales
promotion on a shopping trip and purchase behavior by assuming dynamic market response. Probability
model of the occurrence of the shopping trip and purchase behavior is constructed. This model is transformed
to state space model and we estimate the time course of the effect of the individual promotion. We have
targeted two items in analysis using ID-POS data of a supermarket. The result implies that the effect of
long-term promotion is different between two items. More specifically, the effect of the promotion of the
item that is high price and high discount becomes weaker than the one that is low price and low discount in
long-term period though it is continued for both items in analyzed period.
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Fig. 1 A directed acyclic graph of model. A circle is temporally

varying term, and a square is observed data.
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£ 2 EIEHOV—k—TVHFEHENA N 5 ICHET A HRE

Table 2 Statistics for sausage sales best 5 of all stores.

ity WGt Bk FSP IZ & AR 4k
V—t—7 A 371.25 37607 25652

V—+t— B 260.76 13360 167

V—t—7 C 189.25 12369 0

vV —+t—7 D 238.69 8010 3017

V—t—Y E 219.69 7234 1072

xR 3 FEHOMGIGEEANA b 51T 26EHRE
Table 3 Statistics for natto sales best 5 of all stores.
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Table 4 Purchase rate in sausage category of target customers.

Rint P SrEdE
V—t—Y A 966 0.76
vV—t—YB 13 0.31
V—t—YC 02 0.08
V—t—YD 14 0.29
V—t—YE 0.02 2.14
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Fig. 2 Monthly sales of sausage A (top: store in Hokkaido,

bottom: store in Kanto). The thin part of the graph
is the number sold by the FSP price and the dark part
of the color is the selling quantity at the normal selling
price. The use situation of the FSP is hardly different

depending on the region.
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Fig. 3 Monthly sales of natto A (top: store in Hokkaido, bot-

tom: store in Kanto). The thin part of the graph is
the number sold by the FSP price and the dark part
of the color is the selling quantity at the normal selling
price. The use situation of the FSP is hardly different

depending on the region.
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RIRIZY ==V ALMEAD @2, OECERLL720
IZ 92 OFHREMZILZ R 13 IRT.
B2roy—tt—TVABITHWEADE—VATU
E—vavHREefe LTHEEICS R 283k LT
WBEEZOND., 7277 LY—t—Y AREREICBWTIE
WEA L DBEBWEZ R LA, BPEEENR VTR
TN, fEEORNG L LIZHEDENENOEMOME
2B 5 FSP AHZRIZY —+k— T A 9782.8%, #E A
53.6% & V72O NS IMEAMET L7z Tld 2wk
REENG, BRI & fEr ] & oR%, EilZoREsE
SR 2DV TURIEK [21] ORE T, 55 & O RFDH
ZIUIHZ 213 ESIMEAMET L, E5 &S
EWIE SRR T T 5 L HE SN TWAE., KT
G & OEE <, EF ISP EVY —2—T A PR
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£5 62, OfAHE (REATHEEEL, o IABSHEET)
Table 5 Statistics of ¢>f” (The upper row shows the average

value, the parenthesis shows the variance).

V—t—=Y A ME A
JE&RBE ARG & FSP FIH 1.03053 1.03743
AR OGRS D v A (0.00058) (0.00042)

1.04757 1.04663
FSP OFIH oA+ v X (0.00073) (0.00066)
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R 51213 @2 OBETOFENFELR L. 0D D
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I BB LA B ) ELEETH 5.
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FSP DM EATEI NG 2 B B 2 e 3 5 720 1R)E -
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ML 2T L7z, TOMER, t— VAT E—T 3
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YR
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W2 xF L.
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fF %
A.1 Particle Swarm Optimization

Particle Swarm Optimization (PSO) (& Kennedy 5 |2
Lo TIRE SN RRNFGEILTETH S [8). FOEBOR
FTHEIBC RN EOEY D &2 B BRI ISR e
RCHAET AT S L VI IRFEIEDNFHTH 5.
DF N, HENOEEIIHTICATEI T 50 Tld% <, ko
oM EBNOEREHEICHAG DY D 2 & TR
RS S

REILTHED 1 2TH D PSO O E LU TS
5N 5.

o WEMPHEBBEAATL2LHAUBERTVITY XLT

»H5b.

o AT TEH A 2\ 720 JEAR Y 70 AR S CTREE DS
TEETH D, HEROFHE L TEHAISHEZERT
5.

PSO (%, BEZEZEMIALE L EE L Fi-> S Bk T (4
FH) BPEEL, BHTORZXMEY Y 3 v ko2
NEDY a U IEENBZ LT, BHT-OME & #EER
BT 5. KT i OFAER k12815 n KILOAEN
7 MVERENY P VEENEN @y, v LT 5 L ER
R,

Thyl,i = T + Ve (A1)

Vit = Wy; + c171(pbesty ; — @y, i)+
cora(gbest, — xy ;) (A.2)

ThHb. 72721, r, ro 12005 1 O—KEELE, w, e,
c WENTNOHIIN T HEAINT A =5, (pbest,, ; I$
Rt i 2SAERIEL bk F CTICRE Lo BiR, gbest, |37
RTORFIIBITBAER k FTICHEELREMFTH
5. B A1 12 PSO BT 2K T OHEMEJE D&M
Y. BRABBEONE o), 55 ZNENO BFEN
729 N7 M (pbest, ; —xy;), FEEEDR BB~
INT ML (gbesty, — xy,;), BLOHENRT PLOEA
ff SHIEAEACTHENRY MVEERT L. B L2EEN
7 MV w1 O RONE @ppq,; (SEENT 5.

A2 WFT714ILR

Wr7 407, 52 5NBHEORLNC X > TR
BHEETNEGA (FHIA - 7 1 V55 - RS AR)
 MAAOKAFEHOTUTOL ) IEMT 5 .

(B, oMY ~ plaa|Yar) (A-3)
{F50, - FM0Y ~ plaa| Vi) (A.4)
(s, s} ~ plaa| V) (A.5)

(A.6)

{1)7(11), .. .,UT(lM)} ~ p(vy).
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N
)/ XK,2
Xk+1,2 Vs
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A1 PSO BT % Particle D)
Fig. A-1 Movement of Particle in PSO.
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Ve Xk+1,1
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\

/ Xk—1,1

ZIT, M, n BLUOY, KT, B, BEln T
BONBIEOHEEGTH L. KFHPLVITEGA0 DK
R CEBTE 505, DA ORILIE T ELEOR T
DWULEER D,
BFTANTOTLVIT) ALITEDOEB)TH A,
(1)j=1,...,M 22T | KIEDEE fi ~ polx) %4
%9 5.
(2)n=1,..., N IZOWCTLLFDORT v 7% KT,
(a)j =1,...,M 22T I RICOEL o] % 4K

+5.

(b)ji=1,..., M IZOWT I AT LAETIWVIZEDONT
Pl REHT 5.

(¢)j=1,....M b:Ob\“Cjifﬁazp(yﬂpg),@) &t
HY5.

(@) {p”, ... oMy 25 {al oMY I S
e M mogcim L, {17, 1) 24k
B .

g (3O, .. s B EROKBT T AV DT

VT ANEBEORFERET DHIBIET 52 L1
Y VEBCTES, BRI (O, s RS A
p(1,.. ., 7,|Yy) O FHEAOEIUELRT O DL L, 2(d)
FUTICERET 5.

(dj)‘] =L...,M 22T (Sibj_?L\n—p R ?gll\n—ppslj))T
DYV Tk, (SSsz, .. .78521‘71,8%'") s

WY B, KL, f) =5 CLEEEmRE TS, L%
KELCLEDE, plan|Yasr) 1 E plan|Ys) & & EPT 225
BICHI DO#HE LI & ) 3 ANEIL S 5720, LidsH 0
KRELLBWIE) PRV, 20720, @FE L =202,
KARTH 50 A TICTSIE) BRVWE STV [9).
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