ECOO0OO0O0O0O0ODOODOObOoboOoOoboOobDoo
gogboobuooooboboooon

goboooooon

5215C005-0 goood
gooad gooa

A Study of Coupon Effect Maximization Model Based on Purchase

Behavior Data Learning on EC Site

1 000OO0oooo

pCcO0O00000D0ODOOO000ObO0O0OOOooDoOO
gobooboobooboobooboboobooo
uoobooboobobobOobobOob webog
gobooboobbobooboboboobobooboo
goboooboooboooboobooboobooboo
gobooboobooboboboboobooboo
gobooboooboobbobbobboobooboo
googoo

gobobooobooboobuoobobboboo
goboobooboobboboboobooobooboo
goboobooobooboobooboobooboo
gooobooboobooooboobooboboooobo
goboboooboooboobooboobooboo
gobgooboboobooboobooboobooboo
gboooogobobobooooboooooboooooonog
gooooooboooboobooboooooo

gbbooobooobooboboobbooboobobooo
ooooooOooOoOoOoooOoOoUUUOooDOoo oo
gobboboboobobooboooobobobobo
gobobooboobooboobooboobooboo
goooooooobboboooecOboooooobooog
oooooooboooboobobooooo

gbobecbOoobooboobooboooooobo
gobooboobobbobooboobooboo
gobgoobobooboboboobboobooboo
gobobooobooboobooboobooboo
gobgoobooboobobobbobboobooboo
goboooobooboobooooooboobooooono
goboooobecoboboboOooooooOoooooog
gobooooooobboboboobooobbooboo
gobooboooobbobooobooobooboo
goboooooboooboobooboobooboo
goboooobooboobooboobooboo
goood

goooboooobooboooooboobooboooo
goboooobooobboobooobooobboobooo
000 20000000000o0ooooooooo
goboobooboooboboboobooboboo
goboobooboobboobooboobooo
gbobobechobooboboobooboobobo
gobgoobobooobooboobooboobooboo
oobobooobooboboooooboooonD ecod
gboooogoboboboooobooooobooooono
gooo

2 00

21 0OO00OO0OO0OO

gbooboecoboooboobooboboonbo
00000000 Emotion Intelligence 1 O OO ODOO

Kaitaro ENDO

goboboooboboooooboooooboobooog
gobooobooboobooboooboobbobobo
gogooobooobobboobooboobooboo
IDOO0O0O0OOoobOobOoobobooboboobon
gobooboobooboboboboobbobobo
gobobOo0oeEcOobooooobooooooboooog
gboboooboobooboobobbooo Iboooo
goooooooooooooboolioboboobooong
OeEcOddb20000ooo0ooobooonoooon 2
goboooboobi100booboobgo ecoog
gboobooooboboboboboobobooooboon EC
gogbogooboobooboboboobobbobobo
goboooobooboobooboobobooboo
goboboboooan

01 o0decodogooooogooo
goooooo 164,238
0O pvOo 2,330,988
Average 14.19
Median 6
Average || 1,367,243
Median 374,134
Average 10,169
Median 7,527
CVR 0.029

PV

0000 (msOD

oooooo (@)

0 10000 CVR(Conversion Rate) 0000000
gboobooboobooooobobobooboobooobobo
goobooooboooooo ecoguoooooooog
gogboogob 2900000000000 000D00O00
ooooooo

2.2 Aspect Model

O0o00ooboooooooooooooooooooo
gooooooooobooooooobooooooooo
goooooooooooooooooooouooooo
0000000 Aspect Model2] 000 0O0O0OO0ODOOO
00000000000 00000000000000a0
O00oOoIooooooDooo0U={u:1<i¢<I}0
NODOODOOODOO A = {a, : 1 < n < N}O
Z ={%:1<1<L0}0L00000000ODO0O0O
Og. 000000000000 0b00000o0ooooo
00000000000 10 Aspect ModelOOOODOO
goooooooooo

WIEITA

2 TAT I

O 1: Aspect Model DO DO OOOOOOOOO



0000000000000000000000000
00000000000000000000000000
000000 e, 0000000 (u,a,) 000000
0000 P(z)0 P(ui|)0 Plan|z) 000000 (1) O
0ooooo

L

P(uj,an) = Y P(z1) P(uilz) P(an|2). (1)

=1

0000 P(2)0 P(us|z)0 Plan|z) 00000000
0000000000000000000000000
000000 (2)00000000000000000
0oooo

I N
D) IR PRI
i=1n=1

00006(uj,an) 0000 ;00000 @, 0000
00000000000000000000000000
0()00000000000000000000000
0000000000000000000000000
EMOOO0O0O00 30000000000

23 0OO0OO0OO0OO0OOOO

pCcO0b0bO0ooooobooooboboobobooboo
gboboboobobobobobobobooboboon
O000o0O0ooo0ooooooooooooon 1o
00000000 s(1<s<S)00ooooogg psO
ooooopooocoooooopo yuooooo

exp(Vs)

Ps = ———=—.
* T exp(Vs) + 1

(3)

gboobovs0b0b000 sgbogooooooobo
O00 4000000000 000000000

Ve = B s + cs. (4)

0000z = (25,25,...,2%) 000000000
0 KOOODDOOOODOOO KOOOOOOOO0O0O8=
(B1,B2,...,8xk)T 00000000000 00000
000000000 T0O00000000000000
00000000000 AO000O0000000O0O
00000000000O00000

3 00000

3.1 OOObO0Oan

goooooooecOoboobOOo0oOoooooDooOoOoOog
gboobboooooobooboobboobboobooo
gbooboobooboobooooooooooooogbon
OO0000000000 (Aspect Model 0000000
000)ooooooUoUoodooooooooooo
goboobooboobooboobooobooboo
gooobooobboboooboobbooboobbo
gboooogoboobooooboooooobooooooo
gboooogobooboooobooooooboobooog
goboobooboobooobooboobooboo
goboobooboobobobooobooobooboo
gobgooboobobbobbooboobooboo
gobooobooboobobobooboobooboo
gbooobobooboboobobon.

3.2 000000000

000000000000000000000000
O0r000000 s0000000 10000000
00000000000000000000NODOO
0000000ys = (,45,...,y%) T 00000000
000000000000000000000y5000
000 s0000,00000000000000 10
000000000000000000

00000 s00000000 (rs,ys) 0000000
0000000 S000000000 {(rs,ys)}>_, 00
0000000000000000000000

000000000000 Z={z1,20,...,2,} 000
00000 s0000000000wseZO000000
0000000000000KOOO0OO0OO0O000O0 K
000000000 a5 = (25,25,...,2%) 0000

00000000 4e2z0000000000000
00000000000000 Plaslz) 00 (5000
ooooooo

N

Z (anl|z) = (5)

00000 sO0000 rs,ys OO0O0O0O P(rs,ys) OO
goboboboooon

L

P(rs,ys) = ZP(ZZ)P(TSM)P(?JS‘ZZ)
=1

L Yn
;P z)P T’slzl)(zn]\;yn) H (P(an|2l)> .

n=1

(6)

0 (60000 P(rslz) 00000 P,000000
0000000000000000000O000O0

_ . exp(Vi)
P(TS‘Zl) - PlS - eXp(‘/ls) + 1’ (7)
1s = Bl s + el (®)

0000V, 000000 000000000 sO
ooog = 8,8,...,8.)T 000000 0000
000000000000 00D00000000n
0000000000000D0O00 20000

AN bV BEZ TR

R - HRR T4 7 AHERE
02 00000000000000000

3.3 EMOOODODODOOOOO0OOOOOOO
O0OD0O0DO0OOEMOOOOOO 3000000000
0000000000000 000000000000
OLLOO (9000000000
S
LL =" log P(rs,ys). (9)
s=1
00000 (9)000000000000000 %0
O0D0000DO0DEMOOOOOOODOODOO0



000 LLO0O00000000000000000EM
0000000 200000000000000E-step
0000000000000000000000000
0000 Mstep DOEstep 0000000000000
000000 LLO00000000000000000
0200000000000000000000000
O000O0OEstep 0000000 @s,rs,ys(0 0000
00000000000000)00000000000
00000000 00000 P(g|es,rs,ys) D000
00000000 (1000000000000

U E-step U

P(z) P(rs|®s, z) P(ys|z1)

Sl P(2)P(rs|@s, 21) P(ys|z)
(10)

M-stepO0ODO (10)0000000O0ODOOOOOOOO
000 P(z), Plan|z), P(rs|lzs,z) DO O0O0O00OO

0 M-step U

P(z|xs,7s,ys) =

S
Zs:l P(zl‘m57 Ts, yS)

P(z) = —F S .
ZlZl Zs:l P(Zl|w87 Ts, yg)

(11)

S
Zs:l P(Zl |m87 Ts, ys)y%
N S :
Zn:l Zs:l P(Zl|m87 Ts, y&)y%

O000P(rs|zs, ) 0000000000000000
0s0000000000 000000000 x50
00000000000000 LL,,: 00000000
0ooooooooo g =@,6,....85) 00000
0O (130000000000

Plan|z) = (12)

= XS: |:TS(ZBZT:1:S) — 10g{ exp(é ,BlTws) + 1}

(13)
000000000 s00000000 P(rs|es, 2) 0
0 (14000000000

exp(Vis) (14)

3.4 0OO0OO0OOOOOO

gboboooboobobobooobobooobEeECO
gobooboboboobobobooboobooboo
gbobooobooboobooooobooboobo
gooobooooooboooooobooooono
gbooooooooooboboooooboooooDo
gobooooooobboboooboboobbobooo
gboobboob sgboboooobobobgoDeo
gobooboobooooobboboobboobooboo
gbooboboobobon

gboobooboootoobooboboobobo
gobgoooobooboobooboobobooboo
gbooboboobobooboboobon

000+ 0000000000000 0000
0000000000000 0D0O00000000
P(z), P(an|z), P(re«|@s, ) 00Oy 00000000
0s00000000000000000000000
000000 000000000000 P-0000
O @5 000000

P(Zl)P(Ts*|ﬂfs*,zl)15(ys*|zl) P (15)

= * .

T = - -
=1 21:1 P(z)P(rs|@s+, 21) P(ys~|21)

0 (15 00000P, 00 )00« 00000
0000000000000000000000000
00000 BUD000ADONDDOOD 2§ 000 1
00000000000000000000000000
0000000000000000000 <) 0000
OO0z =10000000000000002 =000
00000000000000000000000000
0000000000000000000 400000
000000000000000000 P (zf =1)0
0000000000000000 Pe(azf =0) 00
(15 00000000000000

0000000000000000000000000
00000000000000000000000000
00000000000000000 (16)000000
0000000000000000000000000

Py (zk. =1)
Py« (zF, = 0)

s*

> €. (16)

gbod¢>10000000EcOobnoooboonDO
goboboboooboan

4 0000O0O0OO0OOOO0ODOOOOOOO0DOO0

gobgoboboboboobooboobobbo
gobgoobooboobobooboobobbobbo
gogbgoobooboobobobobooboobbobobo
gpoog

4.1 0000

gobooboooboooboobooboobobbo
gbo2000 8b000b0oooooomoooboon
gpvoOoooooOOOO0OoooooooooboboOoo
goboboooboobooboobo L=100000
goobooobooobobboobo4b8000ono
goboogooboo

g200000b0000004ao0o0

oo \ 0oo
oooo 000000 (ms)
PV 0o0oooo
oooo SP=0, PC=1

00000000000 |000000
00o0oooo {0,1}
00000000000 | {01}
00000000000 | {o1}
0ooooo {0,1}

4.2 0000

gs3gboboboboobooboboobobbo
gooboboolb 0000 0000000000



0300000000000 00000

oo oooooa

oooo PV oooo

ooooooo

ooooo oooo

ooooo oooooao 0000 P(z)

ooao ooooad

0o 4 ‘ 8D12‘ 12D16‘ 16D20‘ 200 24

gooooo oooo

0.609 | 0.158 0.213 0.439 | 0.863 | 0.576 0.802

0.105

0.727 0.298 0.464 0.676 0.156 0.076

0.427 | 0.968 0.737 0.077 | 0.302 | 0.550 0.789

0.808

0.885 0.499 0.429 0.024 0.083 0.046

0.188 | 0.389 0.332 0.859 | 0.548 | 0.957 0.613

0.775

0.241 0.721 0.308 0.566 0.090 0.046

0.768 | 0.748 0.932 0.245 | 0.766 | 0.661 0.752

0.032

0.666 0.486 0.173 0.842 0.120 0.064

0.450 | 0.429 0.055 0.364 | 0.965 | 0.820 0.529

0.911

0.071 0.372 0.954 0.185 0.100 0.057

0.216 | 0.607 0.241 0.239 | 0.633 | 0.162 0.976

0.179

0.430 0.655 0.587 0.351 0.046 0.023

0.228 | 0.416 0.951 0.362 | 0.019 | 0.876 0.544

0.415

0.220 0.187 0.605 0.948 0.171 0.092

0.280 | 0.464 0.271 0.731 | 0.098 | 0.279 0.020

0.034

0.762 0.929 0.705 0.709 0.029 0.016

ol |wlo|lao|e|w|n ]|~

0.218 | 0.558 0.503 0.391 | 0.409 | 0.153 0.287

0.970

0.556 0.925 0.043 0.767 0.192 0.103

=
IS

0.238 | 0.631 0.225 0.324 | 0.073 | 0.327 0.968

0.566

0.455 0.949 0.282 0.389 0.013 0.0062

gbooooobooboobobooooobobooooo
gobooooboboobooboooooooboooooDo
gobooooobooboobuoobooboobooo
goboooobooobooboobooobbooboo
O000oOoOoOouUooooooooooOoDoOoOP(x)O
gboboboo3000b0b0 0000000 19.2
goboobobooboobbobooboobooboo
gobgooboboobooboobooboobooboo
000o0ooo0ooooboog z00o0oo0o

4.3 OO

gobobooobooboobooboobboboo
gbooboboobbob0 »»00000000000DO
gboboobooboobbooooboobobooooo
goooooooooopcObbObObOIDObDOOOO
ooobO (@ooosp)ooboob0ODODODDOOOOOO
gbooooooooboboooooooboooooo
gospO00Ob0 pCcOO0ODODOODODODODO
goboobooboobooboobo ecobgoo
pCODOO0O0ODOO0OO0ODOOOOODOOOOOOODOOO
gbobooboood x0b00b00b00b0obobo
gbhled200000000000000O0DOOOODOO
good

U00000 2z, 00 0000O00O00OOOOOODOO
gboooooboobooboboooooboooooo
goooooobooobboboobooobooboo
gboobooboobobooboboboboboboboo
goboobooobooboobooboobooboo
gboobobooboboobo

goboboooboobooboobobooboboo
goboobboobobOo0bOl 4,2, 00000000
goboobbed4b0do20000000000ODOO
oobooboobooboobooboooboo ecd
gbooobooboooboobobooobo

Uo0obD0oo0obo0ooooboobobOo0onoOn zg, 27
0000000000 z,zs0000000000D00OO
g4000000000D0O00DOOCODODDODODOOO
gobooobooboobobobooboobbooboo
gbooooobobobooooboooooboooooog
goboooobooooobooooooboooooDo
1gboooboobooooboooouobob1oboo
goboobooboooobobooobbuoobooboo
gbobooogoobobo g oboboooobobo
gooooooo

gooboobboooboobboobOn 2,25 U
Ubobobbob 0040000000 20000
obooooooboboboooboobobooooooDo
gbooooobooooobooooooboooooDg
UbooboboobobobobbOobbun 0000
goboooboobooobooboobooboo

goboobooobooobooooboo
goo0oooDoobOob0o0ooooDOoboOO 2,270
goooooodgn .,0000000000000D0O
goooboobooboooboobooboooooo
gobooobooboobooboobooboobobo
o000 »0000000000D000D00D0ODOO
goilgbooobooboboobooooboobob
gbobooobooobooboooboooboboooboo
goooooboooboobobooooobobooog
goboooooooobobobobobobooboon

0400000000000000000
0oooo [ 2] a4 [5s5] 7

Average || 24.33 16.57 | 20.26 17.22
Median 15 10 12 10
23.76 18.89 | 22.82 20.21
12.70 7.51 9.11 7.92

0.98 1.14 117

0.85 0.75 0.79
8,143 | 12,508 10,756
6,901 6,975 8,024
3,232 | 2,360 2,991
0.071 | 0.049 0.051
0.024 | 0.842 0.948

PV

Average

Median

0000 Dwell (min)

1.13

0.76
7,288
5,504
3,881
0.028
0.185

Average

Median

Dwell/PV (min)

Average

Median

gooooooooo (o)
ooooog
ooooog

oooo (O)

5 ODOooobogoooon

gbodb ecobooobbooobooboboooboo
gobgooboobooboboboobobbobobo
goboobooboobobbooboboobbobobo
gobgoobooboobooboobobbobbo
gobooboooobbobbobboobbobobo
gbooooobooooo

gbooobooooboobbooobooboboooboo
goooobooboobuobobooboobobobo
gobooobooboobooboooboobobobo
gobobobobooboboooboboobo

oood

[1] J.H. Aldrich, F.D. Nelson, “Linear probability logit
and probit models,” Sage Publications[] 1984.

[2] Hofmann T, “Probabilistic latent semantic index-
ing,” Proc.of the 22nd Annusl ACM Conference on
Research and Development in Information Retrieval,

pp. 50-57, 1999.

A.P. Dempster, N.M. Laird, D.B. Rubin, “Maximum
likelihood from incomplete data via the EM algo-
rithm,” Jounal of Royal Statistical Society. Series B,
vol. 39, no. 1, pp. 1-38, 1977.

8l



