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Abstract

The similarity weight, the pearson's correlation coefficient, which is
used in the recommender system has a weak point that it cannot predict
all of the prediction value. The similarity weight, the vector similarity, has
a weak point of the high MAE although the prediction coverage using the
vector similarity is higher than that using the pearson's correlation
coefficient. The purpose of this study is to suggest how to raise the
prediction coverage. Also, the MAE using the suggested method in this
study was compared both with the MAE using the pearson's correlation
coefficient and with the MAE using the vector similarity, so was the
prediction coverage.As a result, it was found that the low of the MAE in
the case of using the suggested method was higher than that using the
pearson's correlation coefficient. However, it was also shown that it was
lower than that using the vector similarity. In terms of the prediction
coverage, when the suggested method was compared with two similarity
weights as [ mentioned above, it was found that its prediction coverage
was higher than that pearson's correlation coefficient as well as vector
similarity.

Keywords . Collaborative filtering, MAE, Pearson's correlation
coefficient, Recommender system, Vector similarity
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T O AAY Uiel @ Aoln o'l Fejo] =X FHAI2=He] 48 Flolth A
A28l oln] A3 Alel2 FHA 2~ &of digh AFA]] A= KonstarﬂqL
Riedl(Konstan and Reidl (2000))2] 194 NetPerceptions A 2~8-S &-8-3}o]
S 60% R W x}FFvl(cross-sell) 9 o= A %= 9]
GUSpls(www.gus.co.uk)AFe] 7ML o2 3= 7129 nxtdu) 71HRT 50%
FgE ARE AFASES BT oy nAe SHoA FH Ai‘ﬂ]’\L Qe H el
A S AE T et} sk AlEe] A == gAR S A =9 9
o 53], QYA HAAFAHAA YU &+ ads ‘%}H‘?}‘:}(@], Netflix+
25,0008 o]Ate] o3lE AFE1, AmazonoAlE 2WulA o)Ate] ML A TS,
eBay®] A5 wid U] Q2L ﬁ“HEEO] 780 ET}). aRARl FHe a9
&3 AEE T 7 den aAY FaFU Y AR FFE THeA T Ao
o} HZ AFol A= Amazon? 29 FHA|~H] 93] FHE L 20909 AE9]
TFujE T AS HolFa tH(Swearigen and Sinha (2002)).
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34\0]04\:} o] A uix 2ol Al % m-commerce(mobile commerce)ol] && A7 )7} o
Fold Aotk w3 Digital TV d2 = t& A7 sdow 54 & 7ﬁ—°«
2 7l #744 offline A&l A & = Fviake]l Adejojut dvfddo) =3
ol ol &F Fulzh ol AUk el el o AFE FHE o] Jﬂrﬂoﬂ il
AgE B R osf Aol FHEJT. Ly online Aol = FujARe] Y
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A2 offline A gl A Bl o]Fh FH WS ekl WS AR&Sto] YAl &
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o= 7lhe.

3. 47 23

HHA dEHAA AMEEHE 5A AFEAbe] g dirke Aol dadgs
(nearest neighbor algorithm)o] AF& ¥ ™ fAM% 7F5X](similarity weight) 2 3] o]
Ak A = (pearson's correlation coefficient) @} 23 oj M o] £ A A= (spearman's
rank correlation), WE A= (vector similarity)5o] Jom Ao wp=H 3o
&2 A A G2 (pearson's correlation coefficient) @} W B A= (vector similarity)”} A<+

A

FANERA FAE AAFA Sole FAATE $UA0) DI ol A}
RE g Aol EEAUAIL 00] Hof AuASE TEA Rk 497t qdof
= W& (coverage)o] Mol B S AT 9 EE_ el 24 Aol v
ol AWAFE Foha srizie dAA g -1 REER

Hdigrtste @GS 7HA I vk WH{ANEE Q]%—H
absolute error)7} At& @S 7HA AL ol 8% 0] 1
= AR TEEAIE AASHA] sk WHGANES 12 AARSEY] fANE 7]’TZ]E =}
g 7tehes S-S 7EA A ok AT AT dESH &3 MAES i1#ste] o S
£S Zol MAEES ZAA7]s WS Aotsta 7]E9 §AME 7FEX]Q vlojs A
AT Y FAIEE AFESIAS o A e o529 MAEE HluL #4] g,
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4. APAT

4.1 23 olx ¢anIFH FAIE 71FA

GroupLensoll A A A gk A&} o] 5 7] yke] Oﬂ%‘ A FE o] &3 FHA HHY
& ol olo]go] i 54 AEAe HERE S5 Adje] A2 Aol 4
¥ Alrs O]*‘lo}oi ‘rr ARG M eE 7= O]%%% Aakar A(Dell ofs) 54 At
S2lo] sk oSS AAbso

- (‘]x_‘_])ruj
U,’p: U+ J € Raters (1)
| 75
J € Raters
o 714,

N (U-U)J-T)

Ty = , -1<r,<1 (2)

\/Z(U—_U)2 - S(T-T)

Uz oteldl xoll tigh 54 AREAE we] A3 oSA0lal, 1= fFAHE 7HE A
54 AR wst ol @ AREAL o s Urhle doie AdeAlaolth
E o] 2AE R} o] ololdl zo] tiE MEEe|n JE o] $AEA jo| HEw A
Golth r, 7t 19 eSS F AeAe] AEE Ado] wle- AR vk
—lol TPheas wje] s &S YeERth Raters HAE AdE(oko] gl
d AdaEsE FAY ARAEs ARt d8Hd FHPY €2 dEol
GroupLensoll A A|AI g ¢harg]F& o]&ste] HEEE oS3kl 6&% AR 7HE

A9l ME fAEE U 4(3)3 2t
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A AHEAL oF of BAIE HEh= ZARRD WE fFAEol T

Tuj:|U|.|J| 3)

GroupLensol| A A A g EAo] thalt A3 % oF2 sample A9} AT ®
daE]FE o] §g ALt oAl o] tH(Resnick & (1994)).
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CE 1> BAC HE 7 AgAe] AEE

User
Ken Lee Meg Nan
Item
1 1 4 2 2
2 5 2 4 4
3 3
4 2 5 5
5 4 1 1
6 ? 2 5
(']6 - '])rkj

_ g J € raters
Kémd =K+
Yml
J

27'kvm — T _ 2 — (—08 ) —
|7"k~m|+|7“kl| |1|‘|‘|_0-8|

=3+ 4.56

<3 1>°14 Ken, Lee, Meg, Nan 747} &A1& 3 AREA7E Hal 192 7 A
&AE 1 A3k A, F oofol®le] FHF Hrh o5 AL8AF Kenel 6WA A
e de=s ek e WA 7 EAd e AEAEe] dax e 3
=) *F"LX}‘:«] FRBAE olgate] BAPE A drk oluf AREAL bl
WA= dofE A, ZA HME o] o849 4 3o, GroupLens7} AA g
daE]Fol M T FeASFTE AHEEH AT

714 K= Kend A3% Ho| ¥, J= Kendl| ©]9-3 Lee, Meg, Nan Z}7};

Hatol dvh ry Kendt o] %3 AREAF Lee, Meg, Nan¥e] djoj 4
=, Mo Kend Meg, 1,2 Kend Leeo] Foj A#AGolt} Kend
I o] Ao Jﬂ"—WLJJr FHAGE o] &3kl Keno 6WHA ofo]glol] of

42 A3 = 439 Hr}

= A3Ee Wb MAEE A§s9om the 249 2tk MAEE A
s} A WA Abele] Arke] Arlgtel Hitow =4,

Z lel
MAE—zT (4)
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A7IM, giz AR Al Ao H7EASH Ao oS53 Hatolr

1 e P2 ofolgle] EAolu ALgAte] ZREIUN T HAHS orHow
ARER}Eo] ofol®le] gl Mz kol gk H7E, S AFEAF-ofol ¥l 1He]
A deolErs o] &3t oS53t AIWolv(Hill 5(1995), Resnick 5(1994),
Shardanand ¢} Maes(1995)). Breese 5(1998)2 AF&2E 7Ho] fAME 715X & 19
<& A A= (Pearson's correlation coefficient), ¥ 8 A= (Vector similarity), AF-&
A7V H7behA] e o}o] HS d A Aol A ALA7]A] o 7] EA 5 EE(default
voting) F-o35to] FAME = W wo] A AE ojolElS = A WUl 7 AE
X] &qo O}O] E“% Zt= “40 Oﬂ/\]-ﬁx} I % (Inverse user frequency)®} &2 t}eksh
}@E}(Breese 5(1998)). Herlocker 5(1999)& Al-&x}712]
e }oHA S T AR BEO R Huber Suk e ojeks wu
9,1%% A3t} Herlocker 5(1999)2 5&%4<] 7<=l E}E Oﬂﬁko 50702 B
S& A9 JN4TF 50R Y A FdAgol = n/509] TtEAE Fosta Sl
Hoh & AS A#AAF 19 JteAE Foste] Jgwrt dgE A7E Holh
e ZHH S AFEAEY o] & FA S| HE AFEAES BA HlolHE o]&st
= AREAF 7] uk(user-based) 2] 24 HE ¥ (Sarwar 5(1998), Claypool 5(1999))3}
it 2 olo]®glo] A Hlo]HE o] &3k= ofol’l 7|HH(item-based)e] =4 IHF
© 2 o] At (Sarwar =(2001), Deshpande ¢ Karypis(2004)), B2 AzpAabA ) A
O|Eo| A= olo]®l 7uke] <aig]ES o] R3}al 9tH(Schafer 5(2001)). Herlocker S
(19992 84 e PFol dig thdst HrhgHe Adsglor wxd 5(2001)2
A dE" 7oA ALl = TolE FAATE ol &t WA v
Az QHS 7= AEAES -3 sl o] o &8t /‘}%X}E«]
H712 sulo g Fle] FEA e WS Sdsts WS Aolsian. puad
(2004)< ordered clustering #H & ©]-83}o] EachMovie datasetol] t3] o =< é%‘
S5 A3} 0] 3 F(2006a)2 MovieLens datasets o] &3to] o9 A=
Fol7] &l AT EAAT} AFEAFe] S5 o] dFH sl oﬂ?o}oﬂouﬂ o] 3]+
(2006b)oll A= 7N daglES AlAl 0}04 dZe] HAYGEE Fole AFE ST ]
3lF 5(2006)2 AR 7HEAIQl FojE AT HWE fAE g‘j Ko F3F
S AESAT FYA THeAE A Eet dS59 ASETr dEES L:rLO}oﬂdr

:CI)LL[‘
o> e
H —L} o.|_,

5. A7+

B oA AFRF dataset& GrouplLens® MovielLens datasetS o] &3fo] 213
a3lth. MovieLens dataset< 9437 ¢] ¥ 7}zto] 168239 dstol sl 4 20
Hrlstg o FrH4E 1-54 og H71eFg ). 1682H o] 3ol 9431 o] HU}3 ¥
7}l 4=+ 100,000700]t}. A -H3H 2 100,00071 9] Jﬂ7}ﬂ(ratmg)°ﬂ s 219 &4
o]-% <31 8]Z(nearest neighbor algorithm)oll FFAFE 7FEX]Ql A(2)9] woj& AFAA
“(pearson's coefficient of correlation)& #-&3te] BE oS5} MAEF3FaL | 2
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(1)9] & o]% dare]Z(nearest neighbor algorithm)ell AL 7FE2]Q1 ¥WHFAME
(vector similarity)& #-&3te] RE 59 MAEE T-3b™ & Abggel gk
HE o =x9 MAES T3}o] MAEE Hl sk ek 3774 100000706t o
SMTE vl agto),

5.1 Al

ZH§S =oly] 93 Wow Aokt AL e A(5),21(6),2(7), L}
€; = min |Rij_é\ij(0i) D 5)
i € Raters
047]1 R11<i>: i é’\—’_EI’_OOSé:SOO s

e,;:min( Z |Rij_é\ij(9j)|j 6)

€ Movies
€ = m|: Z | RJ 0L17 0L2) | (7)
i € Raters j € ]l[omes
047]/\1’ R (etl}eﬂ) 041+m 912 ’ _OO<051<OO _OOSHTQSOO

u; = AHER o HEH Breln m = Q3 jo HoAH FWEelw Ry AHEA g
o] 48 jol whet ArHeltt. R, (6;), R;(0;), R;(0:,0,)E 522 <n]sid
;= AHgAke] MAES oju] &),

% AG)-AMe 4R 9 BAA Bt w9 A8A i BAA Bt m;e
I, O, 0259 134 23430 AL gxke] gstel] dia Frhxe At Hast
=5 e dF5A
2 AolslE Ao
increasing)®] 2}al

~

Ry(0;), Bij(0;), B (0,1,0)% 33 1 A4S AL84 i o MAE
ol 99 WS A o=v]E& =7} W (method of coverage
=]
B

2]z @y,
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6. A7 R &4

21(5), 2(6), A(7)S o] &3] MovieLens AEo] ALs Axp= s <F 2>9
Edas

<E 2> MAE H|2 9 o =749 v

obe) % o7 ol duEsE AF dare]F
At oA RE A8 A1) WEFALE A8 2(1) 21(5) 21(6) 2(7)
MAE 0.62276 0.745074 0.71612|0.72826/0.69707
o =7 99,859 99,859 100,000 {100,000|100,000

<FE 2>0A 2F o] dugES o83 MAEZI vlu 2 o =752 Blalo]A
o)A AFE A48T A9 MAEZE 0.62276 0.2 7H #gron WEfAIES A&
gk 75 MAE7} 0.745074% 7H¢ AA vebs o AP 21(5), 21(6), 21(7)9] H]
woll A 21(5), 21(6)l vl 21(7)¢] MAEZF 0.69707% 7+ ZA Yebwt). o] AL v
AEAAATE AL ALHTE MAEZF AA T WESAIES 283 7
MAEZ} ZHAl YElstt), oS 9] 7ol A voj&daAFE Hed 4§ 4
TBHA] BaleE Ao dF5S g 5 Qlo] dS5T EFolEue G A 9o
] WMEGAIES H83 4o guHon o ZXE ¢ ®o| L & 4 glo] o =)
sz Z7leAuk MAEZ} Aths 9AdS 743 9tk <% 2504 o =159 v ud)
M o &dAATE A8 Ao UEFAIEE &3¢ 49+ 100,00070¢] 37}
Ao gt d S5 99,8597 =2 7704 100,0009] W & G55 & 5 e
U 21(5), 2(6), (72 ZA$-ol= H7FA 100,000709] thal 100,000 25 535
2 o Fgo] 7P =4 YEEY. AbgHel A84¥ MAEE Io&dBATE
483 Ae-Ho= MAEZF 29 9EHFAIES 483 FHosE MAEZF 24 YE
ol o S04l 4= 100,000702] H7EA Ol tis] 100,000702] dFAE 45 = A

AT AN B7F A(6), A6) Hlel MAEZF 7Hd #gton WH{fALE
= A8 FFRuE MAE= #or o59f Zla= 100,00070 EFel ta] =52
& olths AdE B

7. 42 € AA
AetulrA ¢l o Z=8]E =7} "l (method of coverage increasing)S 7 -&3H MAE
L vo]&AAATE L3 AeHgE aXw AEFAIESE L3 A1 MAE
= For d3aE 9 2ol dS5& T 5 o AEClE) FH H5F A=
FAE 7HA A o & 4 Qlo] sl 9 d5S T F fle s 48
T A= wRolw ARPLHQ dFulE& F7F WRelA §,,0,5 Abdel ALl skl Ab
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A ARE H 5 gle] FAALH FHEE 4o wE ANS T+ Ak B
o A4 AN AEHE FAANLRE A 2
F

& BHat BAE nelno} ApHolor Bk ohol (RIS FAEE Hls) A4S
AHR)ES) GAT FUAL SR A FH ANE BFSE BAR @
So] ATslojop gl ANTE WA A WA FAG PHE A8
; ! |
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