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Performance Improvement of a Collaborative Recommendation
System using Feature Selection

SangJong Yoo * Young S. Kwon

Industrial and Systems Engineering, Dongguk University, Seoul, 100-715

One of the problems in developing a collaborative recommendation system is the scalability. To alleviate
the scalability problem efficiently, enhancing the performance of the recommendation system, we propose
a new recommendation system using feature selection. In our experiments, the proposed system using
about a third of all features shows the comparable performances when compared with using all features in
light of precision, recall and number of computations, as the number of users and products increases.
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Figure 1. Flowchart of making a list of nearest neighbors.

Start
|

End

& GFoAME AFEAL 3] FALE S AlRtsE ] F3ko] WE
A= (vector similarity)S AT Foj& AAA T o
Eokol A Bol AR5 I AARE AR %7}—r7} 2o AL
8RS 7P BT AHSAG Bt Bk B 7
T O AR ARS] bl BAIR0] FrAKEE 0] Hrk. o] 3
EA| S 93} A} Breese e a.(1998)0] A|QFSF 21 (3)2] W ¥ F-A}
EE AR

. _ Q-D
S QD) = gl o 6

n
X XX
ZZO iq id

L2 X2
Z‘. Xig* Z‘. Xiq
=0 =0

o] 714 Q) DE AH-AF A% B7} 3E o] thate] B71e H)o]
H ¥ES w3tk ARA A7F 37k dlolE wE 7z}
), AH&AL B7E B7HE o]
,xnd)ollﬂ, o714 xquLj

Q= (21, X34, X34, +++ +%Xng
B’]]Hﬂ' D= (xld‘ X2d, X3d, - -



o

3

+
o

<! o] HF

A8A MY RE 2,0 hse] 7)ah ko1, o = AFEA B

7H8% x ol ot H7EE gholnt.

AHEA] AEEE ALREE GAME FARE AL
A AE FAE 5 7|22 HEJ} -& SECAZ
FHsH "ok AEme AMEA} Z2he] AEo diste] 2t
19 A5 Aro|th AE Yt s <Figur62>9}

o] itk

Start

- D

[

Read purchaze
data of
nearest neighbors
|
Add all the weight of
nearest neighbaors
|

Compute preference
by sum of weight

[
List preference order
[
Select top N preferences

|
take a list of
recommendation
[

C D

Figure 2. Flowchart of making a list of recommendation
by preference.

USS AGTACD U5 oA A4 459 49
1] S8 AFIE UL A} Ul 4571 9
o A §ARE I8 e 58 A6 A1
n" 9] o] (nearest nelghbors)% o] &3l Wo] 9tk B o

AN 54 AHGAT} FAFR 9] ol £2 ol §3he 4 (]

].
E %
=
H

o ZHH S o] &5} T} (Billsus e 1., 1998; Breese ¢f al., 1998).
N 2” (ru,l' - 714) wa.u
P,;= r, + —* ~ 4)
ll2=1 w(l. u
A7NA, w, = AR o8 AR AR AR T fFARE

7&% AFEA} L9 B E Y] H, ru‘i% ARERE 9 M
A AEA NG Frgkolw, p, EAREA o9 A FE
3k ol =gkolo

SAFEWHE Agote] ALY FUALDNN £45E
A gRAE FAN LGN FALE AR o] 25

RS DEVER:

o]r‘

PR 73

O

ﬁd
i
r o
Ib
ox

31, 310 AHEE &4 FollA 2%
ate] FHA 2o ALERITE FRET EL gxguL}
A HEE GARY AFS 2UY0 A FH &
Aty &5 Axtge A BT 24 HUHE sl
FRAITHE O ulog ), O ), O 52) 0.2 LJERATHWeiss,
1999).

A7|H A EE T(n)=0( ,2)& Ho|E1 2] %7} nd W) 1
FHAE 2ol v Ak dnelF AHHE ARE F
ol & Ao] A& o] & JFS A4 At

3.1 & A FZ (feature selection) Y

7IASG ATollM tFd S8FE ol ATE e
m 2 oﬂ:rLoﬂ /‘1*\: T4 Wl E=4(document frequency)9} <l E 2 1]
(entropy)E ©]-&-3} T

(A W=

FA HlE=4(document frequency)(Yang and Pedersen, 1997)=
St 719 /0] B3Rt Btraining set)ol] ZFHE WIEZ 3h5a}
ROl 7o) s = SA0 tef St E el MY HlEs
£ ALk & Al L;S. o ]uki‘jr A2 s THAE S
AAs S T3k A HESE S5Ak g S84 Yehu=

£A4o] AR %‘?r% 01]%3}— H 4RES 7422 1A
Foftthe 7182 7Pl 71uhe Eok dAIRE 71E o2 4
HYo] R QS AAR N ST ArE 2L 5
Atk A HES WS 4TS 2 5 3 e i
olA gk NP FL A oz AR e A4S A

FHth(Weiss, 1999).

St AR A 0 o ALEAL Fol A A AFEAL S o S
g EAE AkeA (=1, 8 7t EAA B2
A2 () = 0°] o] TA IE=SDP= 4] (5)9F 2t

DF(f) = Z LA (P 5)

2 JEZY]

A E 2 I (Entropy)= P9 SF5ARY EEEE
Faolth AEZI7} 45 B Kimpurity) 7} 350
ER27}00] 7PHe a5 &5 (purity) 7} szopI

&4 el NGBS dEZSE A 67 2k

H(S) = Zl_ﬁilogZPi ©)
A7) st FEARE DL, 5 g0l ok 2~
o HlE5 Lotk B2l STt ol SA4ES Ze AT F
U] A EZ 7= log,C7} HTh



74

Jo

32 AdE FF5H FAA2H

AP A £HFZ Y e theo] <Figure 3> 3}
@w
C Start D)
Read user's
purchase data
|
Select feature
|
Select top M features
|
take a list of top N features
[
C End D)
Figure 3. Flowchart of feature selection.
EEARAY] PR B AERRE TP RE ¢l &
AFETH A NEre) JER IS sl Fa% &
e AdERt oy Mo 43S FallA AET N &4
£ et FoEA B2ES Aot SAFEHAE T
230 S5 S A8 agEdA A
AF A TR FolM FALE ALt B TS V]
A SATS Addlsto] ALgetA gk o & &9, FAt
£E0 ILE 100717 9] FF FAA Bol == 207}
Ao e YL BE PiAEE AR AES 79
Aok ok A} 7o) FALEE AL SelM s B
o] I FE AYE HluFozZA GA S F e A
olck.
SRFEPR BA NEFE 2 F] el drht e
Aigro] ol g HEAE Brlstel B Aol Pl @ 4EL
Fostal Hrlsln] JERYE EEEE 7SR FHA
8ol AHE 5 F044 8 delRi
U9l <Figure 4>+ SAFZEAE XS & =2l
ARk 3N 2 0] SEES BT ik
£H4FE A8 FANLDL 2SI, FAIE Ade
A, AEY HEE AZHAZ W 5 Atk £4FERA
A QAN AFE £HZEIH BA HESe} dEEZS)
g ol 43lM F244E AYshe] P 2ER AT FALE
ALFAA M= &4 %%%ﬁ]oﬂ M AL FaE&nS 7L
ZY2}e] AR 7*? g eko] duhit FALgHE Hlast] €
A HE FALEE 0] 83 HH FAIEE T3l fALE B 2E

N
HN oZ: )

P Bk vA|e A o) AE e A5 o ETAolA
127 ol4Fe] fA A8 A AR E o] 834 7t ALE A}
o e o1l 3 A A 5 7oA

=7} E el FE:

2 ox o M 2 ]
R N

rx

}o{r

i
o
i

C
—

Start

Read uzer's
purchase data

[
Select features

hake a list of
top M features

Read user's
top M features

|
Compute similarity
[

hake 3 list of similarity
I
Read data of

r nearest neighbors

Compute preference
[

hake a list of preference
|

End
Figure 4. Flowchart of a collaborative recommendation

—

system using feature selection.

41 A¥A=R

B Ao A= v &E ) 8] GroupLens Research Projectl]
34 1997'd 9L H-E] 1998 48714 oF 70 E F<F R E
AHEaT.

MovieLens A} 8+ 2} 94375 o] FAMHAFQ 1,682 9] <
ste HAgk 209 o) gstol thste] 178 574A ek
F100,0008F Z19] A7 2 T4 5 o] 9]

BeR7HAE S 18l 94378 AA &) ALzl M AREAL 2001
& 7492 Auagon] Hed AR s FAA 2
o] fFAIE S} A E S N EE F317] YA AR A
AT, AR 200 2B AR AT 3k 1-5
«1 rl}i F7PL HAew &AM e 494 52 Hrhe 2

v 1, 15 37HAZ H7138E A5 = 092 BRI, o] =
FEA g AT EE Bee] Frfol 2 U 7] $15k Ao
o} HEE AR A G3tE AFCE 2O 12 AFY 7Y
& 9frlstaL 02 FuletA] & RS oWt

MovieLens A} Z (http://movielens.umn.edu) S

42 439

A HA Ao A FAF AFEAKnearest neighbor)S 2 MO 2



ol & FEH

ol
——

oF 50l 71 ELAE Q7] slakel Ak AR 4
WA ST 0A TR WA FHA 2R A
BT A eI S4FEE AT 8
#14¢Eﬂﬂ o FIINA A5

«HL‘”O}%%E} Al ‘Wﬂ Al A

JEVSEE

‘—IO_’—

)

N
k)

D4 e N [ mlo o
L}

oo o n®
_O|L
£

43 Je97Hd

B Aol 2AA2H0) 458 k] sl Aag
(recall)@} % E}g(preasmn) 0]-8-3} 99 thBalabanovi and Shoham,
1997). FHMNGFE HEE7t & 10705 At Top-10 F
e P, 107H«] FREF A Ad&H A5 H7}
et

A&
of hits)E B|2E

& =4 g AEQ} HAE 289 ZEF 74 (number

A5 NFE e gholth

FAYLE SHAEARY F
B =EALS] 5

e A=

A& (recall) = 7)

44 2943

2007 o] 1682919] gstol tate] i ARE o] &3HA
71*4 H5A FHA 2T AR FAA2H Y] el
= i=g

<Table 1>& HAFZYHE 28
28] A golth AREA}F 71
H)S=3F AR A} AFS] 101, 20, 30
SHEE st BE fFAFARSAL 234
AdES T

fi
o=

o}
159

[o

4] 71E9] FHA
FAIEE Tk, FARE7}
W5 1084 dAEE Z7}

w7 2] 27141718 A

mlo
of

S VY

)

Table 1. Recall of a collaborative recommendation system
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(NN : Number of nearest neighbors)
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