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Building Error-Reflected Models for Collaborative Filtering
Recommender System

Heung Nam Kim' - Geun Sik Jo™

ABSTRACT

Collaborative Filtering (CF), one of the most successful technologies among recommender systems, is a system assisting users in easily
finding the useful information. However, despite its success and popularity, CF encounters a serious limitation with quality evaluation,
called cold start problems. To alleviate this limitation, in this paper, we propose a unique method of building models derived from explicit
ratings and applying the models to CF recommender systems. The proposed method is divided into two phases, an offline phase and an
online phase. First, the offline phase is a building pre-computed model phase in which most of tasks can be conducted. Second, the online
phase is either a prediction or recommendation phase in which the models are used. In a model building phase, we first determine a priori
predicted rating and subsequently identify prediction errors for each user. From this error information, an error-reflected model is
constructed. The error-reflected model, which is reflected average prior prediction errors of user neighbors and item neighbors, can make
accurate predictions in the situation where users or items have few opinions: this is known as the cold start problems. In addition, in
order to reduce the re-building tasks, the error-reflected model is designed such that the model is updated effectively and usersnew
opinions are reflected incrementally, even when users present a new rating feedback.
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& 94| o}F AILAERZRE FEY MIE FHI} BolA
At7lel A&Hez MEIEIF FAHE ofoldEe Hldo
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34 of2{uly 2YE 0|8 AF MBS

YoM sl A ok BAE ALgAel ofold MEE
g dzsi Bolth o2 il St ololde £ AHE
A7} ol ME B7k A RE ofolde wah Az
Q= AgAEe H7 ARE HPOR 5 AHEATL 5
sfolde drht MEEAE YA A3k e B
4 ogolq Foluch F28 EAlolth ol AHgAEl of
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d AdHoz G F7] ol FAE ofold Mz
£ o237 fio] ANROZ BE EZE FRY olfolh
ity RS LAA AF dAZe] B BE 2



ge] exERloA FH57] i) wE 224 45 A
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Fus SHALEA wo] @ olde] X3 HrlshA e
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AE- AHEAES ofold jol B HF NEE HEE v
su By AMEAL 7]uke] ot md BN uiA ¥
o A A9 e on@d.

5 WA o2 whe olo]g 7)ukel ot RYS &
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3 fALE ololdSo] tiate] uhe] AbH o Zo] el
HUeA £ #4897 HYEAE B g, Ry
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50 ofold 71w oldwg md Beld uAA Be) 4
A A9 ge ol
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g FasEd AUY d& ARe WRE 36 A 2
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E9 ARyt 9gE oty 2dg B3} I F
Ax, 2 2% g AF s ATE F A oH@
A 2d AN % A2E AHEAEY HE: ARE
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¥ H3xE d4F3c 2849 A ER=r T84 A
gt dleuty RAES o] §d B¢ EHAEA uf 53
ofol¢ jol ti@ Ry <d&st7] AN kB9 AR A
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4. HE BY % 2H

B AolME AgE A AZE oF ougd 2dS
43 3 A2gY Aed A 49E s 1 A
g £42 7ledn

41 MY T uy

Aty 2dES A% H7t 4¥S MovieLens HolH
7 §H(dataset) S AH&st4 Tt MovieLenst GroupLens(12]9]
A AFE 2Fog 93tE § 7)uke] FH Axfog
AHgAEo] Aol 2 Fsto] ] 1(Ruin) ¥ E 5(Rmad A
o9 MEZEE HJE 4 Utk dHolHe 7 AlgAvig F
A 2070 o]Ae] ofolgle] tiF MIE FHE 7HA2 YL
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MAUE@w)E HAE Aol e AHERL wel did 37
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o, UTe "2E deolgd & AHA JEE 9njdd.
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item neighborhood size (k')=60
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UserCFe] AHg2L ol% de 7] kE WIHAIIEA
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(22! 6) (a) AFRA} £ 30| W2 UserCFS} UFrrorCF A= Blmet (b) OFOIE 4= W30 UE JtemCF2} IErrorCF Als H|I

ofolglo] djt BHALEAle] HA HE FFE 7oz 3§
T ofoldl 7t A we A dFelz "“%C}
ItemCF otol®l e A7]7F Aol we} oS Aol
oAtz AR FF9 A7(K'=50) olFolt oA weolA
o}, oldl wsted [ErrorCFe AR 59 Z7] ol¥Fd 4
% A5 Wsizt A9 dojuhA gtk 4F ZAFHE uig
© 2 UserCF, ItemCF, UErrorCF, IErrorCF Zt ¥l A
1 43 5ol F& AHE vasgch MAE 9% 4%
o3 A3 Agd 2DE 7)o v Eo| UserCFRUE
ol daA FA ggtoyd dEHoz 2 Aojrt gUew,
ItemCFRTH: % 7%9] $48 A% olg BA

43 X7| g 2Hol| i3t of F M5 ot

2 AHoMe d94 oA Wi 7] A A
sl Acte =d 7k dF A%g Hristn £A @
2 AN 27 AY AHgAE Al2gdA HE Hrhg
otolgle] Aur}t Ha ¥ A ol FdlA Hof oAl A o5
AHEAE Aojstglon, 7] AQ] oloPE Al2gdA A
3 H71g Al AES HEF Ha @ 0 ol delAM Ho o
A 7| ol3igl olol o Ao

4 27] AY ololAEd ¥ dF FFAFE 43
&, 7HE Aol $-UA A8 odF 4Y AFASAAN T
& dlol” A 7 ofoldle] djsf A3 HAF AHEA
o] & MAEE #4389tk <& >& 1 Z2HE BdFE
tt. MAE Z#dA Jehtso], BE HAF oS5 WHEo
ololdlo] th3t AEAY AEE ARI} BolALEF oF 4
o] FAEAT S dole FA@lA 368749 27| 4

olo] &S oF AFE HAHARY, djuryd = 7]yke]
9 oz wESe] gz FE odFL AFsHch
£3|, UErrorCF= IErrorCFR.t} 1.3%, UserCFRE.t} 2.5%,
ItemCFRT= 126% 338 4% Aolg B

o0& Ad¥ez, 27] Q] AHEREY diF 45 F /A
S #rhstoh 71&9] g dolg el diFEe A
2474 H4 107) o)4e] M3k AHBE 7FA L Qo] ¥ =
oA Aot 271 A AHEA Hrie] HEstA sk
uetbA, A¥-E A 100" AHSAE st 7 AHEA
vio}h A &3] 3704, 5748 HEE S5 dlojgd @]
1 yuA] Az ARE AASY 4¥E APsigch 2
gu A" 27 1Y AHLAE 1008 E ddo2 MAEE
ZAstqch

<E 2>t %7 A AHEAEY dig o3 MAES el
ok Z7] A AHEAl] did dF A dE dF 43
of vlgled 433 "ol AL £ F Utk ole 7] A
Ao Mz PRIt Ho] A5 sete] 7] wolch 2 4
3 WHES o2 AeL dud Bd 27 AY AHEAE
o] o A4 FHoA oty 2l 7uke] FAH o3
o] HAAQ dF ATE Hole A ¢ F AY &
8|, ofolg] 7|ute] o2jutyd TS o|&3 [ErrorCFe ¢
Z A%el o A w9dd. JdHOR, [ErrorCF7t
UErrorCFR.t} 35%, UserCFR.t} 175%, ItemCFH.t} 15%
FAE dEF AgYL AT FEH R & =8A
Aote diuty 2dg 48 JAH o We] 27
29| ojojgul ojuyz}t 7] A} AHEASAAE HAHH
9 & AL ATE F ALl FEHAUL

(E 1) 27| T oto|H S0 et o= MAE H|L

Test Item: < 10 <i1b <20
# of items 573 690 782
UserCF 0.9199 0.8734 0.8412
ItemCF 1.011 0.9976 0.9912
UErrorCF 0.8878 0.87714 0.8632
[ErrorCF 0.9015 0.8908 0.8870
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(B ) 7| T AFSAHEO| CHE OfF MAE bl

Test user: Cold start users | Original
# of Ratings for each user: D average
UserCF 10730 1.1545 0.7942
ItemCF 1.0365 11299 0.832
UErrorCF 1.0374 1.0140 0.7915
[ErrorCF 0.9726 0.9786 0.8052
5 4R A ¥ G (3] Deshpande, M. and Karypis, G., “Item-based Top-N Recom-
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