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Abstract

Recently, online shopping sites have been attracting more users than conventional
physical stores. Online shopping sites can provide vendors with increased sales oppor-
tunities and present tremendous choices for consumers. Product recommendation is a
technique that can present products that may be bought by users. In this technique,
information based on a user’s preference is utilized. Many of the shopping sites, such
as Amazon?®, adopt product recommendation schemes, such as Collaborative Filteringl’Q)
and support vector machine (SVM),?’) to lead users to products purchased by other users
with similar preferences and encourage their purchase.

iGA (interactive Genetic Algorithm),? which is an interactive evolutionary computa-
tional method, is expected to be useful for recommending products according to users’
preferences through communication between systems and users. The iGA is an algorithm
derived from GAs (Genetic Algorithms).”’ The evaluation operation in GAs is replaced
with the user * s subjective preference. Ideally, iGA in a recommendation system will ob-
tains the users’ preference from their browsing history on the online shopping site, search
for products matching these characteristics, and improve the personal showcase.

When iGA is applied to shopping site system, phenotype is a product and genotype is
a design variable and the mapping between genotype and phenotype should be prepared.
However, since there are a wide variety of products on shopping sites that are updated
rapidly, extracting mapping relation from existing products into design variables by hand is
unrealistic. To address this problem, a method to generate design variables from products
automatically is proposed.

To generate the design variables automatically for iGA, the relevance of the products
based on collective preference accumulated on the web is applied. The proposed method
obtains the adjacency matrix from the recommendation relations among the products on
web, computes the genes by Principal Components Analysis and optimizes the product
recommendation by iGA. Through the experiments, it was described that the distribu-
tions of books generated by the proposed method were influenced by their authors. The
subjective experiments of finding the favorite books for users were performed and it was
confirmed that subjects searched solutions by their unique preference. It was concluded
that the proposed method is very useful for recommendation system using iGA and the

produced design variable space is appropriate for iGA search.

“http://amazon.com/
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IRET D78, NG EM % 38y — VAR L T, Z OREERZEMIE 5 BBz iIGA
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R L 72,

Table 4.1 (IR FTEHEM DT A =5 TH 5.

Table 4.1 RFHEBEMOAR AT X —%

EE S EER HIHIfETE | 7= S WA | wE | S oo B |
mystery SAFVU—HR | 7Ty IR71988(F) | 2009/12/31 - 649 4
Ry ZN—FR 2009/1/1
AWK
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4 ZVA v e Ze S HEmPUE | 2010/1/4
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AT T R) (A7) 2010/1/2
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RET-DOTH S,

THEE ORRRE 13, HEEBIRZ IS 2 S, WIHIER M SR OD Iy P TORN 1D DTH
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Table 4.2 The numbers of books written by a same author

Category Total Books | Distinct Authors | Books Written by a
Same Author

mystery 649 205 575

comic 309 135 216

computer science 703 498 213
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JFRTH % EEZ NS,

AT BZEH computer science IZB T 2 FHEEDO M TIE, HAREEIC X 28 H 6172, science
D 1RIG, #H4RILD AN % Fig. 4.6 1239, BN LT, #HED k3G EPH I 046 L
T3,

Fig. 4.6 science IZ¥ 1} % kb3 (55 1 Xot-45 2 Xo6)
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BT B U MR & ik S e EBREO2FICH® 2HG1%, 0.829 TH->7%. L L, computer
science Tld 2 DLDXILDMA G ORI E VT, WO MDD 3HATE o7, TD
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Table 4.3 KFAMEDE\ES

Dimension Authors
1 Keisuke Matsuoka, Hinowa Kogetsu, Megumi
Hatanaka
2 Keisuke Matsuoka, Hiroshi Ogiwara
3 Hiroshi Ogiwara, Ryosuke Kakine
4 Ryosuke Kakine
5 Kotaro Isaka, Megumi Hatanaka, Yu Shi-

bata (the coauthor of Megumi Hatanaka), Ira
Ishida/Takuji =~ Ichikawa/Eiichi ~ Nakata/Wataru
Nakamura/Takayoshi Honda (the coauthors of
Kotaro Isaka)

5 RBmEAOHBRERICED HHETHZEM LICKITBNIFFEELE
ER7ZILIY) X LD
5.1 EEREM

RETFEZ N TER L 7RG EBERICE T, 2—RED L) bRz T) O 2#HET %
7280, IGA Y AT LI X 2 PEHEE 2T 72,

5.2 KEBRVAT L

5.2.1 RBRIATLDEE

WRBREOBR D70, RETFIERICL > TERL ZEEHEREMZFHAT % iGA > X7 L% FE#
Lz, WESET 23 A7 L%, 41 HTHERL GEHERZEMZ Hw 570, FELWRE LZIGA ¥
ATLTH S,

5.2.2 ERIATLDAVITI—R

FERS AT LDAVE 7 2 — A% Fig. 5.1(a) IR T, A ¥ 7 2 —RICXDEIRI N 16 DR
O G, BB XA OIS E S RMmE 7 ) v 7 L GER, BlRE oo LRI N 2R
DIE#IE, Table 5.1 DMWY TH 2. BT 23 ERIE, BEEBREIHBEORKE Y 24—
N=F2L, Ry 77y 7EIN5HMlbE (Fig. 5.1(b) THRATE 5. FEMEHIZ, <7 A0
5LHEIND,

— D DEIRHIIZ B\ CTHERE INEIR T E 2O AL, R EEREDOFHTH L8 LT 5,
BeBRE 13 1D LA 2R L <l LG 0" RN Ry v EfY. $5L, AT LABI—FD
P IV T GA IS X BBENHREZITY, A V¥ 72— A LOBEMEZER T 5.

5.2.3 EERIVATFLORE{LR
K 25 LORELRIZIGA TH S, UF, KL AT LICET 2BEIERIEOFERIC O W TR S,
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Z RILH A M OMINC ad; 7ZFIEERL, ZOXBENT K7 v ¥ LAk zERT 5. T4k
bbb, BUEED R KITHN AT RA%Z LD, Z2DKIAIE > TTE 2BEHEONMOHE
WSRO A EFIR & 72 5. BLX- a TIEBUEADSERB 2 M THENL THEL T 2541131
flEfA b JACEIFIC AR S 41, BUBARDS IS < ISHLE L T 288 I BB R O H7 12 4R
SNDREDD 5.

N

PNERTFIEE LT, ~HEAEREI O, MR, EROERROMMT, —H
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51 % R L AL
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MRS 2,

T — Mg &G ER LB VT, HTOMATHR L 72k % 2 DERICER L v X 9 Ic#
EL T35, BB ot 21T) X9 %, & OEENZ IGAR T, HRE RN
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i FEERTIZE U b DM Tl L TR SN GE, WRF s 3, 7, HUMEEZERT
52 LIGEMEZTEZ 2 EORAIE SN,
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5.3

Table 5.2 iGA/XF X —%

NIA=% | fH

A% 16
BGEX 4 5 RIL
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TR FER 0.2
a 0.2
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5.4 BREER

AEITIE, BERERICE T 2 EREROE D EPBRENICEB T 2HEE 7L 2 X Lo, BRE
ANDT U — MERD 3ODHEHBEIZOWTELZR(T).

5.4.1 HEREBROERREZERDE

FEROMER, BEmIc B 2R ROME» R 6N, Fig. 5.4(a), Fig. 5.4(b) &, I ATV DK
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PEE A, B OWIWIERIZE—TdH 2 23RS B T 2 8RR I3 R e 5 b D E o7, DR
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TED, KA L 7B R S 7,

21



550 @@gwéA ALA
1 G
A 1A

(a) BB A (b) BB B

Fig. 5.4 &SmO (S 257)
5.4.2 HERERNICKITIHEEZILTY XLDLE

iIGA IC X BHEFERETL L, JCD T — % TH % Amazon DHEEFEROLIK #2179, Fig. 5.5 1%, #kE
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Table 5.3 12, HREEIC, BERE DR L 72 A D H1IZIE Amazon l@EIE 5 R Z R L 72,

W12 0.390 TH D, Amazon & DEBEMEEZ 1T TH L, iIGAICX>TOANEE I -k Tdh->
THRHliDEZ 030025, Lo L, I Amazon AAEDFHII#ERE IC X 20 b A on, HE)
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Table 5.3 ##E 12 X % S5 ® % IE Amazon 4D R

Subject | A | B | ¢ | D | E | F |
comic 0.389 | 0.250 | 0.304 | 0.556 | 0.625 | 0.714
mystery || 0.118 | 0.400 | 0.385 | 0.087 | 0.308 | 1.000
science || 0.417 | 0.412 | 0.375 | 0.538 | 0.417 | 0.600
average || 0.308 | 0.354 | 0.355 | 0.394 | 0.450 | 0.771
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