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Abstract: This paper proposes a method to estimate consumer’s lifestyle by focusing on micro purchasing
behavior. The method acquires relevance model for each product category between lifestyles and purchasing
histories with detailed product ID (JAN code) beforehand based on consumer panel survey. The model ac-
quisition employs Neural Network, a machine learning method. Appropriate relevance models are adaptively
selected for each lifestyle and combined to achieve optimal performance on lifestyle prediction. The method
is useful to realize smart recommendation such as suggesting products with reflection of each consumer’s

lifestyle.
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Table 2 Age distribution of lifestyle types.

101 | 204% | 30f% | 4018 | 501X | 601k ESEllEis

FIRTF bV HEER 72 368 695 749 542 356 2782

®2WF EiRKEETR 19 321 526 578 433 203 2080

B3NS REANT U AEMRIR 18 154 318 427 294 195 1406

FART HiEATEEIR 1 47 119 147 79 25 418

BSHRT TUT 4 7HEIR 5 57 109 103 45 18 337

At 115 947 1767 2004 1393 797 7023
£ 1 HEEORWS (N B, KFEWTHY, HEWEMW ) BB L 20k

Table 1 Characteristics of participants. HIN— LT3
B L FERB AR 4. SATALAI
10 £& 59 56 115
20 £t 450 497 947 KRELITBWTIE, IS [16] OFEFE L Rk, 33 Tl
30 £ 837 930 1767 NI EEEOMERSLPHEERICET LT v r— MEEPS
40 % 1007 997 2004 T2 AR 2 8 L, ChaeI14 7251
50 1% 733 660 1393 DREREFZ L EZ B LI2T 5. ARIL, FIHMGEL E
60 % 509 288 797 FTATAZANERENLZENLTE L., LHL, Kk
&t 3595 3428 7023 LT FA TAT AN, T vr— bOEMEOEDPS
BEMIIESNEHOTHY, ZMONELHEIZL T
MNEFROREHNL. FREDBES A (R, F40) BoNbIAT7AY A VIFZEILL, FIRMMEDE T A 7
R 1ITRT. AT ANVIZDRIZ—HT DD TN LIZEET 5.

T v — ME#RIE, %L%O%@%iﬁ%ﬁ@t@Té BAKINZIE, 3ECHM LT =515 INLET V7 —

HHORBEHRTH 5. ’anEJIEE 2ix, “hrm) —IZKE

fifio 7z G LHT Tn 57, %ﬂ7/1 [
7EFEEZLTWDL EOEFIZOWVWTOERS “rLna
EIZEAEAF XYL Y ILTWERW, “HY Y EEED

LWwE ALV S DR EDP& I oW TR REH
WEINTn5

i ATERIE, HEE D, WAZ T2 HEE, M
B, JAN a—F, 8%, e, EHOMIZL > THR I
5&:—F@$Af%5 1La—Fid, 1EmOEA L

WA LT b, RO ianid, Aff i % B
tElﬁﬁ(lélgfﬁ (Fast Moving Consumer Goods) & L, 286
@%@ﬁm@ﬁ IHEENTBY, @i JAN 2—F
¥ 1E, 193,601 TH 5. ZORGAEAERICIE, FHD
PAR IS DWW TIZ SR, HIREE T &0 T X TOME e
MRk ST b

F/2, SCTIEHiLE, T (T F4) OARTHD,
EDIEHIPERTIEHZETEATO RV LICERET 5.
72 zIE, AVE VAR NT AREEE O Y=
YAANT AL EEE, NFEba e AA L
T7AELTHbNL, JEEOERIE, A—/—, o=
IVAANT, A=ty ¥ — - FAAAT Y NALT,
¥R FIv FALT, WOFAAHY L FANT, A
JE - 78—, B, £ - B, 100/ -99M Y3y
7, REEWUE, N2 - FAE, WoehE (KIOSK %), il

© 2017 Information Processing Society of Japan

MEHR (R 1,600 M) 205, SCHEK [16] TR S 47z 20 [
OEMEHEFEL L 1THEZMB L, Shbidd 5H
BAERAEH TR E T o7, HEE “dTIEFE S,
“IhdHTIIFE A", “CHLLTHLV, “bFTHTITFE
LV, “HTIEE DL W OLPFRINKT, £BIUKLIC
LT5, 4, 3, 2, 1OEBEZIEFREL LTHZTWS
R [16] T, “KFtEEZDITTWE?, “A—X—T0DH
WIS D 72T R CEFE W, “RIETL2ED R W
Bmhid 5”7 OEMEH S 55, Kig L TIEHED L 728
MIEHD 2072720, 38T 5 EEZ MK L TWiwn,
Wi, N~y 7 2k vl - & il L
720 F72, RT¥oygicld, A7) —REiELZwT 5o
g L7z (AT ofERI2 oW TR A1 2 B0
ZE). WEREISHRLBEMEEANICE > TWwE EE 2
SNBD, T TIRHMLLBMREZRSICT L2012, X
Bk [16] [, B ROENT 1 2OWMTZOWHEED T
ATAZANERETLIEET D, BETALTATA LD
Ty, Wramer W TEBEMICGZ L 0% HiE
THHBEHZOBMESA (L) & LIk 2 IR

5. BEEFERICLDZSATIIZIILOHETE

KRETIE, HEEDTA T AY A NDBR N D REMIC
My 2METEZML L THWSZ LT, 94 7A5 1
RV THEE § 2 TR IRET 5.

300



BERIEF =R EE Vol.58 No.2 298-307 (Feb. 2017)

5.1 REHME

FA T AY A NDEND Gl OB AN S R L R i
FHREMICE > TR L7720, TRTOMWEMEEAGRE
2% & f % M2 v i AT IANRIEL, 94 7 A5 A4
WL BECAPHELTLE)DOTE W LEESITE
Rz, Fiz, A OMREARRICE ENLHEA SR
AP E, JE&, D T4 7 28 A IVHEN D RE
Wb, 2T, HEED 1 REIIBIT LM EHT &
DR RBEABRICEILTIA 7 A5 A VOHEIZER %
BHArmE L CTHw L Z e TE R, WEZEDITA 7 A
TANZEREICHEE T LRSS L EE 2T,
ARG SC T AR O & ISR BT OO 1 o AT R R
F—%ty bD1lla— K& LTH, SimHEEI K S
A TATANERTEREZHALLIIT S, 20 2 TET
A7 AF A WNZDWTHEERESI DB TV 5 B b i O 1
AR OAZIMIB L TIA 725 A NV EHET ST
RRFETH. TIT, MR SN LMW & DR X
DY, BEAICTA TAZANVIZH IR T W EEZ,
H—ophdfiz1la—Fe LTk 2kic+s. H1
ICREFEOMELRT. KREEFEE, F4AT7A5 4N
AT HET N A MR L ICHEEL, WEHEsH
VWE TV & HENRIT 5 AT 7 = — AL ERSNE
TIVEHWTHEEZAT)IWE 7 = — 2L o TR S
5. K7 —AOFMIIONWTIE, FNFN5AE, 5.5
[N

HB, KL o729 4 7 AT A NIF, 4B THR:
I ICHBZE ORI EERICHT AT v 7 — M OfER
EFRHWCGEREINZ3DTHD. ZOITATAY A )VIFHE
B ZAREETIE 2 <, BEMNITIEZL I XY FE2AT) i<
I =BG U CHZOFAMEDS BT 4 7 A5 A LS

ERIOH EET ABE-EIR)

5

FATREA ) F]
HEETILER

B=27v7

[ & EFRE |
HEEBR XX%: -+

= EEETLEER
-

1 74T AY A NVHEEFE
Fig. 1 Lifestyle prediction method.
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Table 3 Data items for predicting the life style.
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Table 4 Data items for predicting the life style.

T —XHH Utk 1

S 1D ISR [F1 2 485 AN T —
SR % (A 31 7 AT —
RAEES (1 R &) 24 AN T—
A LA GeR) 1 AT —
PR AL (%0 1 AN T —
B SR GE) 1 AT —
AL (0 1 AN T —
P R P SR BN BR (R 286 AT —

© 2017 Information Processing Society of Japan

DF =7 % FMIHH L7z, B 2 @ Prior (2 LTI L
T2HETIA T A ANV EHEE LIHEREZRT. 37.6%D
ERRERTTIATAIANEHETEDL I L MR-,

6.2 REFEOHTERE

RETTIE, FTREFEOBELMHERT 5720, FHiisr
MOE L AT v TIZBT 5 mEEH AL O A TOHEERET
IZOWTRT. RICREFHEOMERTEHL2ICL, £
DEEERT.

6.2.1 PASIEEENG TOHETERE

RIATIE, WEamEEE 4 OEmEATEROMRTT A 7 A
T AN EHEE L7 OHEE RS & HEE A L 72 NN 12 &
BHEETIVOFEREE 2R L, WAL O AT OHE
ERENEHLPIZT 5.

14 FEREAE 4 OGS AT O AT (X (7) IR L7
WPTERER Ay THWT) ELZBEDOTI A TS5 L)L
DHEENEEZRT. M2 T, SHEhBAEHRD) b, IE
R AL 5 B WA O REZRLT
WA, WA AR TH WA ORI [
2 41.1%, [a——F Y > 2] 13403%TH Y, FATHF
7% [Prior] LV BEWZ & 2R L. F72, 94T A A
W EICH—DOW B EINT 52 LT [Z72b)IHE
IR, TERHEIR], [HEmEEIR] = (72774 7R
IR CBWTHATIIGE & L0l 5 BB CHEE T & 2 R an
PO o7z, 72720, [FENT  AERIR] 2BV
TIEFAEDATIIZEL D DKL % % Z &b THER S
nir.

REICTATAY AN LD F ED PGSR % R
T. TELYEERTHIUL [a——-F ) 7] % [
fRZ |, HRHEERTHIUE [TIEHE], (AU ] %547
AZANT IR DI ER L. T, 947 R%

70

B Prior mRIRA
60 1 Ba—t—Ryr”
BEF /N - GRS

BAR—Y KU s —
[ D

50 A

40 -

30 A

20 -

P P Pl P P R

(27pY) i) Ci39)
K2 747254 NVOHERHE (FE, EfE) O

Fig. 2 Comparison of lifestyle prediction accuracy (F-measure,

CHrpgdn) (727 47)

Accuracy rate).

303



BERIEF =R EE Vol.58 No.2 298-307 (Feb. 2017)

K5 ETAT7AYANVOHEEITHE L 70 B L e (F i)

Table 5 Optimal product types and accuracy rate of each life style (Accuracy of learn-

ing, Accuracy, F-measure).
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Fig. 3 Number of purchaser and accuracy ratio.
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Table 6 Result of the prediction model (Learning accuracy rate, Evaluation accuracy

rate).
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Fig. 4 Lifestyle prediction accuracy of proposed method

(F-measure, Accuracy rate).

[FrEaiEEIR] & [7 2774 7HBRIR] I2o0WTIEFL
PR CBRATIIED T T 0.3%, W OB —%
an R VTS 6.1% D T) HEDWEETH - 7278, &%
FHETRIATT LD FAED 10%L EERIEZIMELTEY
ARl 2 B A TS BU IS L TWw AR EERZ SN
. INHORRLY, RETHEOHMIES L SN
RETEL, BAETABREOL-—FZHRLLZLaX >

© 2017 Information Processing Society of Japan

EOHEERENICIIEN A O N, HEKEDSS 2 AL
FABRORETH L. T2, HWETLI4 TAZ AV
EoTlE, 2L ZHBWEAHIHEEIHI WAL E
Ao, FOL)RIGEIETEDNY &R LH R ERD
BIMFASLETHS ).

7. bV

KT, MEEBICL > THAINLEED HREMD
5I4 T AL AINHHR BN DI 2 BEEATE) =
HLTHWLZET, 947 AT ANV EEVIEETHEET
LERERREL. 6 ETRLETA 7 A A VST

305



BERIEF =R EE Vol.58 No.2 298-307 (Feb. 2017)

L, BT LEMEE LG L ClEmICEET A2 L
THRATIIZEL D bRV 44.0%D IEfRRTHETE S 2 L,
DT AT AT AND FESKIEICIAES S5 2 & AR
T&7-.

HEEDITA TAIANVERRT LI EICE-T, HE
FZlEoEmR Y —EA R L aXA Y R4 A5 L) &k
7% Oneto One ¥~—7 74 Y IPNFEWRTEL, 1272L, 7
AT AY A WITE B IR TIE R <, BIIZE CCHTE
DIALTATANDELNDL X )T v — bO&F 4T
ILENDH L, U L TRTHEE, Rl 91
TAZA NP TOEHBDT A TAZ AWML LT, H#E
AR GIEE Y BB CTE 5 L VI FIEDH 5.

LHIE, BIATAYANDESL L LIEEHEDN L
Higd 720, BFEEEMESLY T =224 T T vy
N =25 O TEE W HEE T TV OREEE L G &
ToTwaow., F7z, HEREIEETLNNTA—FI1C
DWTHHGELERE L CTHEMIHL IS L.,

XHIHEE L7294 7 A% 40V E W CEENEHREUS
EOREEERL, T4 7 AY AT &R O AN
BHEON LA AL 2L T 2 L bk
ThHb. T/, KX TH-2HHEEME, BASNI:
BoL it ivash, EER TSRS A, A4,
NS DO DIREZAL L G bl L EAN O b #EET LT
WE 72w,

BE OAWREZED L IZHY, MREHA v 7 -V
ALt Fas - A0S b~—r T4 v 7O %57,
AT CTHWT—% [i-SSP7—% (A v5—=V v 7
W) —=ANXANT—=8) | IZELT, A&t v 7—2o
WhEzT, £, S FaEs - A o9 A b~—7
TAYIDROLERREIRX Y M Wni-Znwi, Z2IZRLT
EHT D

SENH

1]  FR#ASH, AF5E (http://corp.rakuten.co.jp/) (&
4 2016-04-11).

2] # IEWR ! E-commerce ¥ ICBITHE v ST —F D
PRk & AR, EHHuBET AR E 15 RIS 095 E Hi
J—=7 3 av 7 (2012).

(3]  3&@AA >~ b Ponta, AT (http://www.ponta.jp/) (£
1% 2016-04-11).

4 T4+, AT (http://tsite.jp/) (2 2016-04-11)

5]  HHZ D TSNS T A A MRS EFESE TS
TR E DR ANHED DT 572000 M LR, TR
WFZEA IT 1 — K~ v 7 3 — AUTUMN2013 (2013).

6] HIELILr7 =RV, A =17 T h— FOIEESH,
H#E MJ (GLa@#iE), AT (https://messe.nikkei.co.jp/
rt/news/112860.html) (S8 2016-04-11)

[7]  Straughan, R. and Roberts, J.: Environmental segmen-
tation alternatives: A look at green consumer behavior
in the new millennium, Journal of Consumer Market-
ing, Vol.16, No.6, pp.558-575 (1999).

8] Ht MHE . IATASANEMBETHOMMNE > v
T—HEHIZOWTORE L HADIEL, BIMfiKTF KB

© 2017 Information Processing Society of Japan

FLEE, Vol.28, pp.55-77 (2006).

[9]  Boer, M., McCathy, M., Cowan, C. and Ryan, I.: The in-
fluence of lifestyle characteristics and beliefs about con-
venience food on the demand for convenience foods in
the Irish market, Food Quality and Preference, Vol.5,
pp-155-165 (2004).

[10] Buckley, M., Cowan, C. and McCarthy, M.: The conve-
nience food market in Great Britain: Convenience food
lifestyle (CFL) segments, Appetite, Vol.49, pp.600-617
(2007).

(11] /hSe %, HIE ", M B, AR — ATEERE T —
¥ L TATAYAINVHAITHED R T T IV, &
LEAEHORE C, Vol.133, No.9, pp.1785-1795 (2013).

[12] —MMMEANGREY AT 2% LYY —, ATk
(http:/ /www.dsri.jp/jan/about_jan.htm) (ZH 2016-05-
14).

(13 EIET-EE, ANTEEEE, PR, SR, R 3, A
B M2 7 A5 MO ETEICET 271472
ANVOHEE, F 6T —F TELFER AT 2 v M
+57+—72 (DEIM2014), F3-5 (2015)

(4] EIETEE, PR, NI, PR, fRR 0, A
B HRUEEIC BT ARG L OV TOMEEATE) A
HLZI4 725 A VDHESE, <VF AT 4T - 58 1
MEENANT PRI T L, pp.672-683 (2015).

[15] KB H#: T4 TAZANH0 R 5 EREREITE), HEE
Y IRG SR &5 3CRE, Vol.22, No.2, pp.101-113 (2011).

[16] A4 FH, I & ANB— BEEETEHICET S
KEWE T — S BIEIC X AREATH TN AT 4 D FEH—
CAZED DD N 7 T 3 A =¥ 7, Nk
27E, Vol.26, No.6, pp.670-681 (2011).

[17] Ishigaki, T., Takenaka, T. and Motomura, Y.: Customer-
item category based knowledge discovery support sys-
tem and its application to department store service,
Asia-Pacific Services Computing Conference, pp.371—
377 (2010).

(18] FHiE H, T B, ANB— I BES T AETIVICL
% it = U il 0 Sk b BT | 0 FE S O B, AN
HBEF R EREHRLE, Vol.25, pp.1-4 (2011).

[19] Riedmiller, M.: Advanced supervised learning Multi-
layer perceptrons from back propagation to adaptive
learning algorithm, Computer Standards and Interfaces
Special Issue on Neural Networks, Vol.16, No.3, pp.265—
275 (1994).

[20] Breiman, L.: Machine Learning, Vol.45, pp.5-32,
Kluwer Academic Publishers (2001).

fit %
Al EFAHOFER

FTATAYANVOREHEICET 5 KW T o ORR %
= A1 IIRT.

306



BERIEF =R EE Vol.58 No.2 298-307 (Feb. 2017)

RAL TATAY A OFBE S 2 K504 Of R
Table A-1 Result of factor analysis.
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