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2003: Herlocker et al., 1999: Resnick et al.,
1994: Sarwar et al., 2000). Y¥HHOZ o|Y3
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F(Model/Process Errors)% ®l°J8 27 (Data
Errors) 7 72 £7% 4 3lch(Herlocker, 2000).
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g & dlojE] ntEq] A3ttt
dlo]E]: EBIB Research &£3&2 2877
FOE A7t o] R AFAZE FE
AT 30 AFoZ T Ut &
TR AEFENA) A gEAEe
37748 3E ER2s FAE 3 W ok A
& 28709 NEAFLRE FAH it

s A

o ox
°1-'

in
ol mlm

rlo

I

2o
a

Ao M35A H2E 20064 48

W MEFHAAH: WebCF-Exp

<A Hole: A A HAle FEFHE ATE
A=E ZF 0749 o]l 30%e nAID
Adsdt, agm, AE FEFE BE2L A
WS 34 DY AHEITE dolE mlEY A

ary
[¢)
st

4 -
mlm

EAE go]ElE o] &atdd nAdA MAgH
Zz23 229 A2 agn A9 g 7
2 WebCF-ExpFdA|l2dle] Z38ztst o)4
diole| & A&ste] 20709 M
Eyi=s

& o (o o?'.,

Qo] ~8 7

5.1.4 AEZA}
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Ar7]5E& nAo] oJgialy] 48 FHH oo 3}
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A QA FH o)A FAA HEE A Ho|2F Yolk
7] #J3td EBIB Research ££%3&3 o] &3l &
 HERALE AT dstE AEFAE
T A9 JEA| A8 & 34 & e 27}
& % 9A °]EM] oj29) o Ee} A
& Yotry] Yot AF1E

5

Az,

T

ro

-
A

!

N

20| B3k},

505



YA - 3ol - QA Y - ZRE

AR1. Aol o] AAFUA?

oA FEF 20709 AEAE oL F FAR
ARee AED #d9 AYe ATasn, 49
Aeigo]x ojsf FEE YAE(Likert) 54 Hx=
2 o ofFo(1), oAHH4), BEeItH(3), 4o
(4), wi¢ olgfstr] deh(5)E AHEAZE AE sl
destA st

FHAZE F7td dRdE o2 & § 7
Ao =& S FAER Lolrr] Y8l &
2e AEE st

AE2. ANE 29 A= ol27t FAEFE Tl
oo o= P EFo] HAFYUA?
AE 13 A 2 54 Hx2g AHgst 2 2
=l el 1431 =80 g4 @mk(1), E%"l e
A FRTH2), HFIT(3), Z&o] HAH4A), Bl
=go] HAHE) & AHgAte] oS FolHsith

5.2 4% &1}
5.2.1 WebCF-ExpFH A 2819] A3

(E 2)= WebCF-ExpF A3 712 WebCF-
PTFAWY Y] Aeg vug Aot} 43dM=
AF8IA %] WebCF-ExpFd¥H2 7]& WebCF-
PTFAWY 3 FU3 F48Ho2 AWrsd &
7V Aol F A A4

S

J
=2 0
< H7kebr)

(8 2) FHYYe

sl dwrA o goj AHEE = B E=(Precision)
st 4 5E(Recall) & B7HER AR tHSarwar
et al., 2000). FgxE Zﬂ%% z 2N AE
H7pihgeln
ZE2 o] :rL“HG} *‘% %"ﬂ*‘] dupt ge
AEol FHHAEA Frtste Wyt dwide
2 A9 AR JEES FH] YaA
E o2 ¢4 FHAEY &, FH8E AF I
< Asjok "o, AriA W FelM = S
AHestezhe Bopd 2 Ayt g2y i F2
Felzgd o g e Folo AR o
Ao MeE B AFA4(Cho & Kim, 2004) &} 4
g 5ol Xﬂ?}??} ‘%Iﬂ“‘ 7IRre. 2 o] 29| & 30
T FE 1042, 282 FH3E
MFR(Most Frequently Referred
produc t)Fabg o2 desigct. AAg e
Z08HE Fasly] whehd
ARAAE B 2 AT7AA At AR7lsol
Z7}e WebCF-Exp FAHAI2®]o] T oS
' E’:‘?‘ 7| & WebCF-PT FAwY Bo 22 g4
AUt oA ARCE M7 Ad &
A E‘, e ﬁ@%‘(Palred Samples T-Test) & 4
AT (E 3)& 4 22 BAFE AXEz
lth. WebCF-ExpF2 W% WebCF-PTHFAH
Heol RELE 747 1129 oz, AFxg JdEE
o] Ha (X 29 U3 44 0.196% 0.123,
0.495%) 0.4252 WebCF-ExpFdue F3x

WebCF-Exp 344

WebCF-PT 24

# 8% (Precision) 0.196

0.123

o & & (Recall) 0.495

0.425
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devles Foiet HeEed Jlet oY 4FFHAI2H: WebCF-Exp

(& 3) 4A #2 SHZ

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 WebCF-Exp_Precision 19554 112 .20419 1.9294E-02
WebCF-PT_Precision 12321 112 10221 9.6581E-03
Pair 2 WebCF-Exp_Recall 49524 112 41359 3.9081E-02
WebCF-PT_Recall 42525 112 .31951 3.0191E-02
g dFEo] & Ao ekt WebCF-ExpF 3 WebCF-PTH2 WS 4
A

(B HE A 2 23S AX e den, gxrt alol7t gleAlol] tigh A% k(Test Value)d
WebCF-ExpF ¥4t WebCF-PTHAMWS 8 t#2 5.05501%, zAf=(dhe 11199, P
gxe dEEe AaBA= 44 0.700, 0.8479] 0.000L.2 f94F 5% WA Fesitte & 5 3l
3 Pato]l 27 0.0002.2 o4 5% o}, wetd WebCF-Exps 43} WebCF-PTFA
o5t AA#A} wohn & 4 Ut el A G Aole /o Ao ey

(£ 5)e HAZ %9 Aboj(Paired Differences) . %3 WebCF-ExpFd W3 WebCF-PTFA
7t depdeAE AMsta g A gg BE¥, Y dZE Aolst sleAld did tg 3.335

(F 4) 4 78 Mo

Paired Samples Correlations

N Correlation Sig.
Pair 1 WebCF-Exp_Precision &
WebCF-PT_Precision 12 700 .000
Pair 2 WebCF-Exp_Recall & 119 847 000

WebCF-PT_Recall

(B 5) ¥4 #= 4%

Paired Samples Test

Paired Differences

Mean Std. Deviation  Std. Error Mean t df Sig. (2-tailed)
Pair 1 WebCF-Exp_Precision &
- 7. . 15140 . : . .
WebGF-PT Precision 2321E-02 1.4306E-02 5.055 111 000
Pair2  WebCF-Bxp Recall & ¢ go01¢ 02 22241 2.0988E-02 3335 111 001

WebCF-PT_Recall

o
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Exp3d4E3 WebCF- PT%XL §ge A5% 3
T Zole A4 frold Ao veyitt oebA A
7150 F7hd WebCF-ExpFaiie] of 5

5.2.2 AR e so] 0] L3}
20748) Aol 29 BHYES Fohrs] 9

2ol HBS 5o FHE ARS ol 83te] ¥

43} 2ARAS MG (E 6)e 2e

| hat

24 Bl @ AEAEY A7 BAGA NE
=2

=

a

£ A9EA, d4do] 55.95%, &

Adol 44.05%2 o] T BStx, oﬁ‘ﬂgil—_
21~2547} 52.98%= 7V Bt AdREy=

Ago) 67.26%2 7V 21, A7, 7g¢}5 A
g, 3= o2 vehddh ded A7
3 o] 85.71%2 thHEe $&A7} dEH
AHgel d&dtths AE € F AU SRk Ol

¢

rlo

2t JHY &Y EZRE FEFHS B ¢S
B 43] ool 49 40%E S THES BFo
o ol gzA 0T AEFAS TE HYo| Y
SR} 22.02% % 5 HAR B SHFL Y
o ags 3 e AFe P e 1~29
38.69%. $1& 29.17%. 43 °|% 19.64%, 3~4

3] o]} 12.50% o2 YENt A& 3
2 A7t el W g9 B

il

o
R0
e az

olo
jial)
L

(¥ 6) SEXof et HIzgx

S k-3 LIk

. 94 55.95

74 44.05

15~204 51 30.36

a2 21~254] 89 52.98

26~ 304 26 15.48

314 o) 2 1.19

AN 44 26.19

A% 5 2.98

AAEE A 3 1.79
g 113 67.26

3 1.79

14 vjg 1 0.60

olgly 19 o] ~2vd mjnt 9 5.36

A-g712 24 ol ~3d wgt 14 8.33
3d o] 144 85.71
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(B 7) SEXol oigt 45582 Hiesx

L HlE H-&
s 37 2202
RES 1~28 29 17.26
we g 3~43] 19 1131
43) o4 83 49.40
B 49 29.17
%ff;j& 1~23] 65 38 69
2 5 3~43 21 12.50
43 o2} 33 19 64
MA /337 68 17.44
o /AHAE 56 14.36
L E/2EE 51 13.08
BIAE(QB/ZNES) A1 10.51
FAAE 38 9.74
ARE BAAE 36 9.23
4 eE 22 5 64
23 we
et A% 22 564
2BE/YHEE 14 3.59
7\t 14 3.59
of /4] 2= 8 2.05
AE/A% 7 179
23 /AT 2~ 7 1.79
z 4 103
RN 2 051

E9 WEEo| ‘4% 2% dat 3 w2 4 o W WS 3y ZERE OB (F 8)F
FH RS ¥ NA/AA7E 1744%2 N 5 2 39749 £98 29 o)%o A3 m(579)
< 248 2}7\]%3’— AF/HAAF 14.36%. 3%  4), npE FR(1E), Foju & (2YL)o) A
F/A3F 13.08%, T3H4E 10.51% 59 <2 H AEFY FHKE ojslaled 2 HFE 9
2 Yt o 283, A9 10970419 A BE sp3ivkz)

AE1 (ARAEolaE ofgel] AMFUA?) 2 ol 19 HA Toie dAY FBY npAY

AUSAT M3 M2z 20064 48 509




Mg - olzfof - AT H - ZRE

;ﬁii ZAE 0] ot} & o|HL A3 H|LE A e 898 JRE g4,

€ 7Fd 170l %A 1 AEel B8 B € ¥ed £ 5

ofsfsiol dh= Elo]ER
T e 2RIV yE
01‘5 BYE 7T Ao dg ZEIL A A AHE Zlec] 249 odlE FeU o £&3

< 4A

274¢ ¥ v 28¢ 9902 A8d0) MBS Ao Yehith dF Sof 22e| 497, As,
2 ARE 40 AT A @ 4 Utk B¢ 4YoE Tl wed 4ud AEme] 2ol
2459 Fold APH0E Bgo] I oY 4 adZ2 HAEs el AT zu 4m7e A
WE o] 23 el 9 FUE AL 2 ke U4E Qe W 2o Fus sss
& 4 95 Y 498 17912 AN Holde

$e 4T 9e AUE ¥ 29md Jes  AdoE 18912 ANAGT £ 2& At Ea
FH50l A5, 3, 2ASe] 49E A oA Pl Hel A2 Yol 5% AHE HA AL Y

(& 8) dyolefufo|ag] ol

Avelg o]~ By | 2FEd
1 (o9 A= (5719 ) 3.8061 0.992
2 |o] BEL E/PIERELR YA Fol H7he] 40%7F A BUY. (7 3.609| 1.060
3 |7 e (=) 3.5361 1.069
4 [ BubryE 9E (2 E) 3.472| 1.035
5 |ol AEE 33 we 37 F 64%7F 7o AAHU (19) 3.443| 1.127
6 |°) 4EE JA aAdo] P AEEFH A FUT(U1%) 3.417| 1.229
7 |°] BFE A Foll 717 Bo] Folg FEFLE o|F9 AFZ WA HAFUR (7]18) 3.277| 1.005
8 |AEX3 vE(gx) 3.261| 0.993
9 [Autrude vEUlE) 3.247| 0.950
10 [zAde] 4% B7d A= (aE) 3.217| 1.260
11 | o ge v & (de]E) 3.210| 1.028
12 | 3E23] v & (ol &) 3.207| 0.942
13 [o] AFL aAET fAR A3wg 7k 3099 oI RE 7o s 24 HAGHSR.(7]e) [3.173| 1.104
14 |o] 3%2 32 4A % AR i LAHAFYS. (71%) 3.155| 1.253
15 | 3Ex3] ¥ &(71%) 3.152| 0.969
16 |29y BE BFE 3= (HolE) 3.149( 1.051
17 (2499 AE £578 A3x(le) 3.138( 1.197
18 |70} H]%(?l%) 3.100( 1.150
19 |7 vl & (B0 & 3.049( 1.206
20 | =& AgAl Zi?‘ﬂ FH A 2E of FFo] aido] e Aojgta dF FFUTh (V1) |3.023| 1.116
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foted MEFHAI2Y: WebCF-Exp

( 9) HHQIEHo|A~ 7ol WE olsh¥T Z4ET

Sum of Squares df Mean Square F Sig.

Between Groups 88.048 19 4.634 3.913 .000

Within Groups 2186.428 1846 1.184

Total 2274 476 1865
T AU} e dHd ARdEso A F e R o= Ax Z=go] HAFUAY) A dig Hot
goluoke B4 A% B9 27 ot % Aed 33 EEAAE O (E 10)% 2o
on 20W3} o] WA 93 BE5d TS w ARES H7 (F 99 A9 g2 o8 =
Mg ojalE FEU g0l HA dete A2 4 (F 1009 =80 d A=Y £ G| fA
% % 3ok, dthe A% ¢ 4 oo oAe dgdeel2)

ojAL BAALRE EMEH, (X Do 2ok (FE 42, oAlErt 2EFE FujYA 2H ] 7=t
e oW FEo dHdEHol2rt FHAAE FoRlte AL ST 59 1~49 ARE B
EAR R ZFs] A dudeEol s oJdids FARE HERE PR nAe] Mie HE, o) 3
of tlal FAHEA(ANOVA)E 213 478 2y E a7l AAARE sl 3] TP o
o, BNAHRES A Fae 3. 9130]1 PE & e RS 4 5 o =g 4 o)
°] 0.0002.2 Fo+E 5% Wl A ¢ frefsivtn o " EUEH 2L vpAE FR £ Fof 9
& & ot a2 Ayl a °?ﬂ°ﬂ gt AR Fod 94 Fgdttn B S 9tk 20
AR oje g =7t detdinta & 4 ok Mo dioeisol A F 19707 FEEs 39 o4

F7EE AFEAL 3 A YR 18MP 4 ojghe e ATl

2549 23,6, 8,9, 10, 11, 13, 16, 178 AAsi=d =20] st
™

FARCE o Aot ln, AERE 203 v AERALS neishd A9 3749 AulEsol A
AYRd 2 11ME SARCE §948 Ao7t de 7 YRR T 2L A5 £ & doH,
Aes UehgAw, vela 4uHdE 29 Aole A 997RI 9 ARlEH ol rt F Ao whet
FARCE gl Aoz vepdth olg AsdlM Ao W3 AEAY ZHE FPIEH B
¢ F e AME JAPAEAA o] AF F AL Ao wdE 4 ot aelm, 20M
AR REoz o] NSL(ERANSG AA 245 Ze Z3d FHoZ #HI AWE 3hx Hahe
o] 7b4 Bol 7uid EHFFA dF viAE AR Hur5e 298z o) JAHAAC YA 4
2 UeET shAlR g Fehe dgREe g4 & e s ¢ 7 Ut
AN dgata &e Ao F2Eo] Ao £ | {39 A o] a7t AHA T
7k ele Aoz uddd. A=d =gE F AWE FAALE ASA
A2 (AN E dgUeso] 27t FARE Toldd (E 1DE SRS AN 298 RdFEd |

NI
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(¥ 10) HdeleimolA0} Fojolrof £28 & BT

AIE g o] 2 Hqa | EFBA}
1 [ol2e] Max(57]9 &) 3.7101 1.038
2 | o] BEL EIPIEGELR AR Fol A7) 40%7F 89 BUT(U1€) 3.609| 1.060
3 |7k u & () 3.536 | 1.069
4 | o] AEFE FH B 24 F 64%7F 7o AHFUC 3.3711 1.014
5 |0l A&& At Foll 7HE gol 7ojE AELR o9 FFez A% HUFUR (%) 3.277 1.031
6 [ AExY v (ay=E) 3.261{ 0.993
7 o] BFE FA nAH] Fojgt FEEH FARMTRTR) 3.253| 1.229
8 | vty 22 vl & (aHE) 3.248| 1.036
9 |ty e uE0le) 3.235| 0.947
10 o] 4FS 2AEH A A5 e g 71 3039 7o} FEE 7o A dAFUd(7l%) |3.185| 1.108
11244 3 78 da=(a=) 3.181| 1.251
12| Zv7 22 vl & (dol &) 3.180| 0.989
13| AEx3 v E0w) 3.162| 0.972
14 | 34E23 & (o] &) 3.161| 0.926
15| a8d9 4% £78 A3=(7]%) 3.149| 1.218
16 | nAde] 4% E7E H3E(dolE) 3.138( 1.058
17 | 7ol ¥ & (V1<) 3.090| 1.111
18 | & Aol AF5HE 34 A 2R o] AFel 2ol A Aolgtn A5P5HTHlE) | 3.058| 1.120
19| 7of Hl-&(go] &) 3.049| 1.206
201 0] AFL F2 4TAY fEFA ] A A HAFUHI1%) 2.825| 1.250
& 3.16001H, P#E 0.00022 FoFF 5% < I g+ g
ol A uf-- -9 —5} ox ¥ 4 g 1Bz Ay F7I2 APERA S 3 49, AERE 18HH 4
Aeldlo] 2 frEol wet AHEAF Fojfzel] F3F  ®HRF 2, 3, 6, 8, 9, 10HH} FAHCE #og

(B 11) dEETo|A 7o 2 Fojol =4Zn

Sum of Squares df Mean Square F Sig.
Between Groups 74.606 19 3.927 3.160 .000
Within Groups 2295.169 1847 1.243
Total 2369.775 1866
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An Explanation based Recommender System using

Collaborative Filtering
. WebCF-Exp

Jae Kyeong Kim* - Hee Ae Lee** - Do Hyun Ahn*** - Yoon Ho Cho****

Abstract

The continuous growth of the Internet and e-commerce has allowed companies to provide
customers with more choices on products. Increasing choice has also caused product overload
where the customer is no longer able to effectively choose the products he/she is exposed to.
A promising technology to overcome the product overload problem is recommender systems
that help customers find the products they would like to purchase. To date, a variety of
recommendation techniques have been developed. Collaborative Filtering (CF) is the most
successful recommendation technique, which has been used in a number of different applications
such as recommending movies, articles, books, Web pages, etc. However, its widespread use
has exposed some limitations, such as sparsity, scalability, and black box.

Many researchers have focused on sparsity and scalability problems but a little has tried
to solve the black box problem. Most CF recommender systems are black boxes, providing no
transparency into the working of the recommendation. To overcome the black box problem, it
is developed a recommender system named WebCF-Exp (Web usage mining driven Collaborative
Filtering with Explanation facilities).

Explanation facilities make it possible to expose the reasoning and data behind a
recommendation. Therefore, they provide us with a mechanism for handling errors that come
with a recommendation. Furthermore, it is proposed to use web usage mining and product
taxonomy to enhance the recommendation quality for e-commerce environment. Web usage
mining populates the rating database by tracking customers shopping behaviors in the Web,
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thereby leading to better recommendations. The product taxonomy is used to improve the
performance through dimensionality reduction of the rating database.

The overall procedure of WebCF-Exp consists of two phases: recommendation phase and
explanation phase. The recommendation phase is divided into four sub-phases: grain
specification, customer profile creation, neighborhood formation, and recommendation
generation. The explanation phase consists of white box model and black box model. A white
box model is one way to build explanation interfaces using detailed process or data such as
neighbor ratings, the ratio of click, and the ratio of purchase. Black box model is the other
way of which there is no detailed process or data available. In black box model, we focus on
ways to justify recommendation that are independent of the process such as marketing or
event information.

WebCF-Exp recommender system is operated by four agents: Web log analysis agent, Data
transformation agent, Recommendation agent, and Explanation agent. Web log analysis
agent manages Web log database through periodic collecting, parsing and analyzing Web
server log files such as access logs, referrer logs, agent logs and cookie files. Thus, the users
can easily access and analyze them like other operation databases. Data transformation
agent creates and manages the data mart that provides data indispensable to accomplish
recommendation tasks. Recommendation agent makes a personalized recommendation list for
each target customer. Explanation agent provides interfaces which expose the reasoning and
data behind a recommendation. Twenty different explanation interfaces are developed as
white box model and black box model.

To test the performance of WebCF-Exp, it is developed a prototype internet shopping mall
named EBIB (e-Business & Intelligent Business) and interactive interfaces. Experiments
are conducted with the data provided by EBIB Research Internet shopping mall. Our
experimental result shows that WebCF-Exp recommendation system shows better
performance than the CF recommendation system without explanation facilities. And
explanation types of five stars, simple graph, and showing the evaluation results of similar
customers, show better performance than other types. Furthermore, as customers
understand explanation interfaces better, it results that customers purchase more products.

Key words: Collaborative Filtering, Recommendation system, Explanation, Internet shopping
mall.

HASAT %353 X223 200613 44 519



