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An Collabarative Filtering Method based an Asscdiative (uster Oplimization

for Recommendation Systan

Lee, Hyun Jin - Jee, Tae Chang

{Abstract)

A marketing model is changed from a customer acquisition to customer retention and it is
being moved to a way that enhances the quality of customer interaction to add value to our
customers. Such personalization is emerging from this background. The Web site is accelerate
the adoption of a personalization, and in contrast to the rapid growth of data, quantitative
analytical experience is required. For the automated analysis of large amounts of data and
the results must be passed in real time of personalization has been interested in technical
problems.

A recommendation algorithm is an algorithm for the implementation of personalization,
which predict whether the customer preferences and purchasing using the database with
new customers interested or likely to purchase. As recommended number of users increases,
the algorithm increases recommendation time is the problem.

In this paper, to solve this problem, a recommendation system based on clustering and
dimensionality reduction is proposed. First, clusters customers with such an orientation, then
shrink the dimensions of the relationship between customers to low dimensional space.
Because finding neighbors for recommendations is performed at low dimensional space, the
computation time is greatly reduced.

Key Words : Recommender system, collaborative filtering, Multidimensional Scaling, Personalization

I AR FAIN AHEAT} Aok YRS PSS 2T
£ et FHA 2 Qe A 24 A
Jelel Bz Aot g Fusk Qe 4 0 Ao sHEe @ 5 JES e eCRMY @
NN AHEAA AZE R 9dek FAN2e Tk Eobol®l, Amazon, CDnow & AAVIAY Aol Ed] A
$¥lo) G453 JOHL. EF FUIE 2 AFY 87
F e Aol AFEHY LA Fa AL aloll A AEAE(context) JHE FMoad FA A~

= Qutheta ARENIA

CREMATEYS =2A 19



PN

T

g1

bAbg

°
il

afo] A}

o}

[9)

Q

[

LA

271 H7H

A ol

1
T

]

H
24| Ed|A

73 BA 4(Pearson correlation coefficient)E ©]

$AS G 7

I

14 e mE AL

HEO 2 T A3k gk Al

shitel olelglel b

o

AT e Az A

1Ak o]

t,
Z

T

=2

=

(9

0

}

to] W71 2Ed, 3

Hole}

A
e} of

TE°] AP 3 Y],

=2
=
il

bl 9

o 43 4
9
4%, WelAle

145

(g

t

uy|AE} tge] GroupLens

1

Ao Hie

el A}
FAHES 7

=

]

A
Rud

15

bt 7

Z‘

HY 78 712 1t

[e]

1)

3402 o)l

23t Jugey Bye

e A8 @9lol v ALgRe)
be Alole, An BHge A8 o

0

[¢]
=]

X

Azt ARl of

BE ugo s MU a7tk A3 H7] W] AH2 AlgAt

18 o

°|tH3].

=
&}
o

—

B e AHgRe] HABIIY 3

[e)
‘]

3t

A= 1 T2l
A 335
ree

3

|

A
LEhy

A zgle] K
% (rule-based filtering), W-&7]4t L ¥ 2 (content-based

filtering), ¥¥4 FE]8(collaborative filtering) 40|

d

12
gl

?_

7h olel

2
H
=2

=

[}

Az %
3
5}
x|

q

gl

A

=

S L)

1%

g Qe AR mst

o

1]
Hoz £
}\O

A vl

Nr = B % o E R W OW B %o
TRy Bt m R T R do ke
Hom ke D P T gy
FERZegEiocal

o N = z
in Eﬂm]ﬂaﬂag%ﬂ?
of oMuALuE 5p T TR

" o Sy o B 8 oo
ol B W = " °%F $ =T
1_|L1r\_‘q)AJIWLﬂJXIJ|O m_/VI
X o e N LS -
I - CTC I TR e %o

—_— (SIS =,

ORI IG
bow B owdT LD D
TR OEXO‘.%O owamaw_,ﬁd7E]‘A_l
‘_tﬁmﬁﬁﬂwﬂﬂiﬁbﬂl%dﬂi
= T B ‘HOIC;muA\o,IﬂrIO
TomEw s 2P A

i ) i
ﬂWWEﬂW%ﬁoﬂoqﬁﬂdoW@
%%%%Mﬂr?%%ﬂﬂﬁ
®ONF W o i ap W o W T T

N
i:,ﬁ%?mmwjﬂmuﬂuw_u%ﬂa
ol mr =™ g O X B o g T
~ " T or T Moo PR A
HﬁmmAHIdMMﬂLdu Mﬂwmo@ﬂ
C oy Mo .&l [=a i ~ ‘ﬂ_ ,Wﬂ 2 wﬁ
S = n
_Aﬂ.u‘A_.ﬂl‘Ll ‘UI‘IO‘Irﬂ ..JZlLO MW
woEe N R g N .xTa«Eﬂ
B oo HOE = X U o or
oy T W o= Ay X7 I IS S

Al GO e
TR LR ,WIMEE,NH
=0 = No Xy _ 8 W o TH

ﬂm_lﬁAT ﬂAl;i qm‘lﬁo‘l{
Jogr N oer o =) 1__/|thA|rl o
ﬂﬂﬂauiwu\.mﬂA Njo 7d|.,?
do o o] W & oF T oy B 5
‘H,Alw_olz.:uo&o.mw‘lle dﬂ\HOIE.._WU“nﬂ
_ m —_— = ﬂo A_I o ;0,_ o N
5> = o ©° g °% ha Nd&oﬂ
=1 _ —
uwmfiﬂmﬂm“ %V&Nrwo
wﬂﬂommmow,ﬂl.‘olﬁﬁo#awoﬂ
N TR B o B x5 of E
~oEEgRELTITy
L) X oo g
Mﬂrﬂ@ﬁ%%%ﬁ@r%ﬂ
NJ oS W TN T WM WA do o W
= X oF o Ne ™ e T N
T o W oo gl B omh o o AT
N ome o PR T o No Nm I o

ey

=
=

=

1 TH11]. Sarwars2 SVD
2

(9

] ALEA-32 37} 3

A71E RS A%

9

Ase

s

9

3L
st

AvE 3o M Al

o
=

to] AAEE S Addes

9

gl #AE #dATE

20 M6 H32

!



3 A5 71 994 249

319 tH12-13]. Lindense mAAe] 4, A

FUYE I L XueFe 245 23
3 2YEU FAEE AL AVFE Fole 2
78 4 gs}a e EERER

. A|otsl= A|2H

3.1 Aljtsk= Al=Fe] A4

tlo

2J_‘
N
s
S
o)
>
2
e
K3
T
fr
>i
ﬂlO

tow FAgE e 24

.

ok

o

= _1 °
)

=

>,

o

o flo

2
oo
e
o
b4

0

B 2 E

|

ox
o g

2
(o3 r_‘o_‘
ok
rlr
)
)
e
v
o,
=2
N
rlI
tlo
=i
i o fom MY o mX do AL 1o -

1

ox,
|

ul
dlo
_\:L_l‘

K
S
rE

U :%4
BV
)
=2
>
12

rir
el
=
jn
to
z o
N,
lo i(.;L
K

=
=
2 o N
= o
o) ofo
_OL
I
3
=
)
=)
e

X,

e

lo
E\J
~
=
|m

P S
[
it
-
ox
o,

Mt

- S & e
)

o
N,

Sl

]

=1
ox,

rok

S

F

X

&

(
(Complete Linkage)
2 % 93, 5%
7V -5';%‘ ﬂ(partlhonal clustermg)

Kemeans® 71Wo% A9 25k T4 WE
& du s xﬂo&:}v} 3
£ 7] 548 Yo g

o X
obA A2 HlofEq] fﬂf'& F EEE TS T dE

If Organizing

R o U

b

o,
e
=

.
K
2

b

rl
>,
\I
o
o,
>
3

o L L >
|o

F-LJ_I
func2)

o

UﬂE}Eﬂ olE '5}% Ao vpA s gAE A2e
AN A E vt elEE o

3ol HEES d]%ﬁkﬁ 31 558 245 A
o
=2

e

~
3
@D
Hi)
2
ne
K
o
o4

— — k R
[

a
FH=s
DB
‘M =8 74
@
xHBEE
B "=t R |

A frAd e el et T/P‘M aE%(MDSZ
Multi-Dimensional Sca lmg) o 7

Sasch 09 e s BuE 299 Y
BoR Hhde] FAFUAE TR BAE 44
st 9] el ANES Y 5 drk B o

o]
ase AE A er 29 ¢
Yt A E 01 '0‘}04 %ﬁl*é 4




olelge] A 7]astel B4shE Aol ohlet &
A Al Ao] bse] R B4 &

P4 A2 5 9

[18-19]. &S Aot AAM FAA AlFH ol

A Aol 5 Btk Bo] AHEHE AR A
FZel et Al (Buclidean distance), Walgt Az
(Manhattan ~ distance), ¥]o]< & A4 (Pearson
correlation  coefficient), FAN1  F# A5 (Cosine

correlation coefficient) so|™ ©|& Axtete 42

<EPH 2o o7 M e e g o),
je(l...melth. N QFuolEe  Ajgolw,
e(1...N ot K £ Y gy,
ke(1...0)°th ¢ & A 249 A 545
o1, x ;v MA 4FEolEY M 54 vl
o}, B =FoA A3 MovieLense H|o]E]olA & 2]
MNe M & AL 37k kel Fola, 4 Hle]

ElY] i N G5k ke AHEALY] 5 9ngitt.
c & KA R A ke A%l x
T MA A2 A st tiel A3kt
K-means ¥ 2|FoA AHEE = FAMY AR oA
et Az, Wetet Azle U wlolEd s
NE & 4%e BolA xata k. webA, wlolejzt
glutetA Exsks A dlolEd dlsiM e 28T
o Aeleh Watgt AR E M-Sl o Htt. Fojs A
I FARQL A Alee glube dlolHedl el £
e Holi lojA Ak wEloJelo] thek K-means

S
=2
2ae]EY A AeR AREE £ Sl AR B4

2 8317] Yo et = o

‘ M 2 M 2

[z\fj , (;1‘7’51) J{ - (;%) J

T T L
= Mo NEH M

Bl oih ololdlge] Be A st Fele 4

T O
A%Z HAE HEZ AEAE ALY $o 2

2
& wdAe gud A E Wgeta AR

<% 2> K-means &18)&

KA 27 FA#%E (i€ (1. k))& 27]3

MR FEHOE X (jE (1.0} )k F4 C; Aol 9] A

22 A, 71 HaA e F4d gt
IR J

Ujj w?(:,z n \/:1,‘3(:% (1)

0 otherwise

ol ke{1..K, k= i}, je{1...M}
7k 39 S AAGE

1
o= 3 e o]

A7 & i @99 dFuelHe ¢
Jo ¥

gaYoldel A4 2o Wat 9% w1 238
S

22 HeA M3



—_ J " J ] Ho
G MMMMEU%W.MM%A Telel=lslels =
O_E _Mo o o~ .CI :.L ~ ‘UI :-L M,.# || =S| 3
w @w 1:\_ _JL,OE O# ﬂ_OI \D| ™ NB 3
) oF o 8] o o 5% X WO o qlelzlal= - o
~ = e =— o — ) — SN
~ K KX — B K N 5 Ho | = = S =
o O_H N ()] - CI — ™ 5 S
T ™ ==} B N oR o N
T _EE oT PL ..:L Wi o = S o N ||| Y <+ | iy
=X = iy R o ™~ =2 | =| @ — | <
—_ — — | —
Wy B ° o L B e S = = S M
N o "R A= o ® ;o‘_ N = Wﬂ 2
A ol R Y 2lelel8ls] . |28 w=
oy S I - R o == IR =
P RT BT e PR = s
X A
Mﬂdﬁrﬂnﬂ%ﬂ%ﬂ%ﬂw IR —
o5 X ox = £ &= T At N N — | IRy 0
), S N O o O )
%om L3 ”“l A= Mw _ﬂw o7 mm W % AlLls SIS o7
= mf_wl o] W " ) m =g .MM_ g % % = — R ﬂc
AR g R ™. T T = P
3 ==} ojm -
FT R AT O T s Vel ls|ale|s|as mE
@zfxﬂﬂu%%%iﬂ%ﬂoﬁ Bl Al Al Bl &
S g ooy o K oo X W R T A »
&L o O mo w ™ v o T N o = o|l—=||en| || O v
7 R wr = TN ot T oor ™ R
AR o ®E TR W R oK A = A & Mo
T | B aeﬂﬂﬂ@ B wp
fud 9 =
T N m_#. T 7T ° w O o mua ol 5= i
o ol LHW%% ﬂ%ﬁﬁwﬂ HI = W s
R ome F X° o his DNy 0N < AR
— —_— A —_ Ho = 1A [N Al
~ oy XKW gy —~— N o o) o N | <= = oy
[ X ~< W -
o_uA]dliﬂ._;L B mm oF ¥ w | X T
T o % T o g & e = 1 Us
(I e ) G I = PR e T 5 ow
wfm BB R o B ulm T 4]y
| L e T o w9 o &0 w 7 = =W
0% MLWO ,%ﬁ 1\% S ﬂ.ﬂ ~ EE ‘m@ EE ~ ‘tlt 1A Wo Gy rxwm .Wcﬂﬁ W) ‘W
T Ao e g T N o Xl L, Els
90 . DAY s ‘_.m,_ o] = o B T T o | o ™ g Fex
W O = O —~ |
o N ool i = X0 L9 w2 1o = | R T = = i
—_ < ug q © we 1%} .o g ‘u| - VE: Mx.l;lbf
< d B E P e T g o o Tl as WL Fm oy
o T© 5 — O*E —~ o —_
o R A I e B LRI O TS AELR® T m=i
" — W . T o M 2E N oo X o > F o
3 = o X mo pr B on L R A 2%
M XX oL o oy Ve ® i
R W gy A T ok b R TS Ewd
) M o) N~ SR
= %l%@ﬂ%ﬁﬂr%ﬁﬂr%%ﬂr = = =
o R LT KT E D gy Y B =
o3 < ot RN N B W o X W

o >~
=TE

CRZMATEYS =2A 23

stof 09 7h7t

[9)

Q

[¢]

7] o @t mekA, of

= 8 BAZE W2 A7)
[¢)

of vz A&
A3 (ArcCosine) g ©]

A
4>8} 7o) 04-6 FRE0] A E 7M7}o)

o} A FAFI (ArcCosine)?

B
L=

E‘l’

=

=

] 1/2

2Ef 2 F59 o] Hast Hes A F7E 24

Fiss

oA AXE Hlo]E ]

2
ij

W
ol

L
o= 3
2
2

&}
T~ "

]

¢ J
<
gl
-

2220(dy= £(5))°

Az}
Al g2l deld 742, 105,)

A
ij =

S
2EH2 G4l gol 221 9 ) 7] 2457

71eM 2 Wgks)
g,

old, 4

47
5YA:




]

L

.

HAA 0|

A

L

A A3
)

0
yal

9]
ot} <TH3>0 A H

uhe} o] 0-4-6 FH-o| AgE o]

b A=3

=2

=

4718, Mz 27] Hlo[Ele] 7ol a

Ao RET W A2

=2
T

)

0]
psi

(leaf) -1
AR A2

v

°

sto] ojt7iAl &

)

_CH

A 59
o]-g3to] 2
o] it
A EA

o}

[e)

=2

ol 7t
914

(dendrogram)
[¢)

2
=i

21

T4 }(Hierarchical Clustering)g 33ttt A%
s

(merge) &

.

I

d

pzel

wr
-

~

A

o}o]

L

.

st

0

3hHQl k-NN(k-Nearest Neightbors)

S

sl

13

gl

=
T

i

2 &9 nAzte] Azt 71 b7k ©f

(Classification) z-2|
t}, ol

o
o

o
be wgold,

S

A

=2

dezade 44 7t

ko
heR

s

A%

=
=

#oh Az
AR =28 W7iA] 238

i

9
o

o]
o

_CH

o

pw

24 M6 H32



ARz 71 44 287 Yy

28873 Intel Core2Duo E6550, 2GB RAM A] 2H]
Aol A Fasllth. RS ol Z slglon vyl =
g2 20 7uket £ gy Ag@dolHe
GroupLensl| 4] F7§3t= 100K MovieLens 255 ©]&
ato] BX319ith 100K MovieLens Blo]E1& 9437 9] A}
L2171 168231 9] g 3lo] thaf Ao AZEE 1~59] #
T2 g7 FAoltk 7 AHEAE 4 2099 Gt
sl kst % 100,000/ dolH=Z FAE el gltk
[22-23]. AR Q1T BA HHEE o], Y, ?4?3
FHNT ] Al dshe 19749 2R FEE ¢

[2 A8 855tk & dTelAMe *}*‘W
o Gsloll et 7t 275 o] &ste] Atk
A 9ot FglolHe HrtHolHRE ol
1, u2, ud, u4, u59 57 Hlol8 HFE sttt
oHE HF3A FE3Hq 0% SHHlHE 20%e

o

%7 ]’ tolg 2 ALttt 2 25 94

e
e

A7IN N2 S

Aolo|z, it 7 2w
A28 HaEse] A

1§}9,] J_Ezﬂ

TollMe FHA2R Y s
AR AN ASa3} Ak X}O %
S AHMean Absolute Error: MAE)E

I OZ}'C‘C }é]xﬂ ’HE‘: 7LJJr "4]%% A
5

mlo
of
ol

\_/—4

EH 5-fold ﬂx}ﬁ%(cross validation)©] 7} 3}
o AR

el $4

1
7 g

7)
Fola, o = AART <57k
AL et Fad eake
1A Asesdt JiAoR

At 44182 YERlE A Eolu

0.87

0.86

0.85 \

0.84 \

0.83

0.82

N oA

<% 4> k-NN9| k W3l w& MAE ghe] ¥s}

K-Means®| %7]

K #e a7

9 %

i
N

1202 A%

g

ot
o

9 =2A 25



FANZEE g drd X3 /) 484 gey Wy
stk 19 7} 943 0| BE Log $HrE Fstd 7 ARbe #A¢ Ade ted 2
& 7] IR A4S kNN A k @ 2 <& 5>9 8 dee BN, o Y BE AR
Aol skl Ads QAT kE 5FE AlZste] A HoAuh WA #H3E Fot fAIES 3
58 S7R71HA 10074 A8e Zdetgla, 1 23 g wo] A dolHd dis) A= ARk o
T <13 49 2} kY ﬂﬁw”mﬂ%§8ﬁ4ﬁ 1% A% 58 A< Bk &3 Agtete e
B9, et FF A8 BT kY FE 00E 2% v AT osf 221902 AVde apAu defe]
3toiTh ARE FA] Wil & deAste A 4%
Algtete ol 2wy A3 WH Ae vaE Yt 1, 959 Afdde o F& 245 Bk stk
o T 2 FR W 5= Hnssith kNN
& AA dolHd thall kNN& 53 o]+ AHeA <¥ 5> A oA v
EL;S O] 9] @T’}g 73'5}% Homdo]q. Zﬁ]ﬂ H]O]Hoﬂ K-Mezns K-Means K;nggs
tisl A-&ot7] wiel FARI B AFRE o % 7] A k-NN + k-NN :ﬁ? + Opt.
g ALkt t kNN
K-Means + k-NN & # iﬂ Eﬂ o] E1T§: =l ;q K-MeansZ ul 0.817 0.806 0.808 0.806
o]%o}o;] ——,L/ﬂg]. o}oq ] Tg: z‘sgxg z“s} ,ﬂ cge_dl%}\-o] u2 0.817 0.802 0.806 0.803
&3 2 fajaiut kNNg Ags do|t), W 0807 0802 0801 0.7%9
K-Means®= A A tlo]Eld] thal 2 &3}7] wjEol ALl w 0817 0.806 0.809 0.807
AR AFE o] &3t TS XA, kNNS o] & w5 0.82 0.809 0813 081
gt o] AAAIA T A AR AFE o] &at] ALt
st FPAHE <F 653 2t KNNS A4 gatd )

K-Means + MDS + k-NN & K-MeansE ©]&-3}
o TR A7E A A= Yoz 2490 Ay
k-NN< 148_6—]- HhA o]\;]. K-MeansE ]/\]—zﬂ- ]
249l 4 ASE ol §edT) MDSE 4 88
o folEl7h ZAal7] B o] kNN AL do)
2909 A2lE Agtel ARG,

K-Means + MDS + Optimization + k-NN -
KMeans ol83lel 25t 23k o9
341&0}0;1 2oz }\}/\]—5]- 4%4 3k XLQ.
A7) ot K-MeansE 7AAHeH fﬁ‘ﬂ]{— A}
B AFE o] &3kt OptimizationZ k-NN< &

MDSel| 9]k 22+ v Aol A o] FolA]7] ulgo]

U ALl AHgste] Alltetgitt

5714 A3 Rl disl] 47k 243 W=
2 Agsto] PYAAE ALdetic. A

ot
rlr ot

o
2349

L
T

o r<\o

1

o~

3B AT Altel
o9

oEjel] thef AR
o A 3to] 7}%}

o] oA 7] W
shAI R, WA 258
of &3 dlolHz ¥

e 2

g 294
30%H =] A

<3 6> FYAZH] L

K—-Means
- +
K-Means | & ieans + MDS
kNN MDS

+ k-NN N + Opt.

+ kNN
ul 68342 PEVES TES 152
w 58542 PELIES VES 132
3 58502 48532 1% ES
ud 68192 42152 9% 102
w5 5443 3R Z 13% 13%

26 M6 H32



=

T

3 A H

9. mek ol
AaEd

ERECR
be gloma 2

9

2% 4 gk

o

ek 2
3%

AN et Az WA E7] o

2 AVEE ol A

Ao
Ja

o

]

<

A

|

AFQ

ik

1

K-Means +MDS+k-NN7} K-Means + k-NN Hrt} ¢F

°o|§j7} 23k
9%% B Alzto] 74

[¢]

EEREN

HiA S

3|
8}8)=%4, Vol. 13, No. 4, 2007, pp. 6578,

J
’

)
10°
Jo

0

E

A

S

A

3 %

i+

i

N
o

THJ
o
nl

o

V.

3] =24, Vol. 6, No. 2, 2010, pp.

1-9.

Jlo
ah

2], Vol. 7, No. 10, 2007, pp. 19-26.

28 7Y, AAAR A, Vol. 10, No. 2,

2005, pp. 109-132.

b gAo]

k9
p8l

Hoh u2 v

L

PR oA ¢ F8
e ol et ATE

L

.
q 1

?i'

SEERE

(personalization)
v

Al

3] =84, Vol. 6, No. 1, 2010, pp. 143-149.

e

Supported
2019 =54 27

J

AN
o

Ol
=}

=

”

collaborative filtering of netnews,” Proceedings of

ACM  Conference

2

E
2

, Vol. 15, No. 1, 2005, pp.
oA

on Computer

]

A

=]
=

3L
it

317, Vol. 20, No, 5, 2009, pp. 809-818.
s

2
=

1

1al
<l

1

181-183.
P. Resnick, N. Iacovou, M. Suchak, P. Bertorm, J.

Riedl, “GroupLens: An open architecture for

Cooperative Work, 1994, pp. 175-186.

e
A

18]

T

i=]

Tt
& A Hol

AT 7|

L
=210

Q

kAT, QTEYl

[9)

| loid e

.
Xt
T

L

]_
b

T

(9

A A9l o

A Agol 53 9ok

3

BN 5 YAk B, e2el Y A A g
A BAE AAE A7 g A7}

HolE= 1AE 7HQlst

ofelgo] o

T EE T o] dlolER



[

[10]

[11]

[12]

[13]

[14]

[15]

N. Good, J. Schafer, J. Konstan, J. Borchers, B.
J. Riedl
Collaborative Filtering with Personal Agents for
Conference of the

Sarwar, J. Herlocker, “Combining
Better Recommendations,”
American Association of Artificial Intelligence,
1999, pp. 439-446.

Jonathan L. Herlocker, Joseph A. Konstan, Al
Borchers, John Riedl”An algorithmic framework
for performing collaborative filtering” In
Proceedings of the 22nd annual international
ACM SIGIR
development in information retrieval, 1999, pp.
230-237.

John S. Breese, David Heckerman, Carl Kadie,

“Empirical analysis of predictive algorithms for

conference on Research and

collaborative filtering,” Proceedins of the 14th

Conference  of  Uncertainty in  Artificial
Intelligence, 1998.

B. Sarwar, G. Karypis, ]. Konstan, and ]. Riedl
“Application of dimensionality reduction in
recommender ACM
WebKDD Workshop, 2000.

B. Sarwar, “Sparsity, Scalability, and Distribution

system-a case study,”

in Recommender Systems,” Ph. D. Diss., Dept. of
Computer and Information Sciences, Univ. of
Minesota, 2001.

G. Linden, B. Smith, ]. York, “Amazon. com
Recommendations:
Filtering,” IEEE Internet Computing, Vol. 7, No. 3,
2003, pp. 76~80.

Gui-Rong Xue, Chenxi Lin, Qiang Yang, WenSi
Xi, Hua-Jun Zeng, Yong Yu, Zheng Che, “Scalable
Collaborative ~ Filtering  Using  Cluster-based
Smoothing,” Proceedings of the 2005 ACM SIGIR
Conference, 2005, pp. 114-121.

Item-to-item  Collaborative

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

P. Li, S. Yamada, “A Movie Recommender
System Based on Inductive Learning,” IEEE Conf.
on Cybernetics and Intelligent Systems, 2004, pp.
318-323.

Gui-Rong Xue, Chenxi Lin, Qiang Yang, Wensi
Xi, Hua-Jun Zeng, Yong Yu, and Zheng Chen
August, “Scalable Collaborative Filtering using
Cluster based Smoothing,” Proceedings of the
2005 ACM SIGIR Conference, 2005, pp. 114-121.
E. Gose, R Johnsonbugh and S. Jost, “Pattern
Recognition and Image Analysis,” Prentice Hall,
1996.

J. He, A. H. Tan, C. L. Tan, and S. Y. Sung, “On
quantitative evaluation of clustering systems,” In
Weili We, Hui Xiong, and Shashi Shekhar,
editors, Information Retrieval and Clustering.
Kluwer Academic Publishers, 2003.

C. G. Lj J. Guo, G. Chen, X. F. Nie and Z. Yang,
“A Version of ISOMAP with Explicit Mapping,”
In Proc. of Fifth International Conference on
Machine Learning and Cybernetics, 2006, pp.
3201-3206.

J. B. Tenenbaum, V. de Silva and J. C. Langford,
“A Global Geometric Framework for Nonlinear
Dimensionality Reduction,” SCIENCE, Vol. 290,
2000, pp. 2319-2323.

Joseph A. Konstan, Bradley N. Miller, David
Maltz, Jonathan L. Herlocker, Lee R. Gordon,
John Riedl, “GroupLens: Applying Collaborative
Filtering to Usenet News,” Communications of
the ACM, Vol. 40, No. 3, 1997, pp. 77-87.

http:/ /www.grouplens.org/.

28 M6 M3



& -
A YA
Jee, Tae Chang

n A2} 7] .

20039 39~34)
Aol st
AFHAREAE) L

20024 8¢ gt AR
(38

1998 89 AA YT AFE A
(4}

IAEE A, dolertely, oYy
E-mail hjl eeCmall,kcu.ac

20044 82~
A
(2AH14)
19994 39~87)
LG CNS 3%
19994 24 ddAigta 7

F

19979 29 dAggt A5
Aok
E-mail

A58}

SERES)

FE T E AT
© A 1A%, dolErtod
. garura@csai.yonsel.ac.kr

220108 74 239
220109 8¢
20104 9 59

159(17), 84 28927

ORI MRTE

ot
o

9 =2A 29



