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A Study on the Effect of Co—Ratings and
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Hee Choon Leel)*, Seok Jun Lee?), Ji Won Park3), Chul Seung Kim#%

Abstract

Pearson’s correlation coefficient and Vector similarity are generally
applied to The users’ similarity weight of user based recommender
system. This study is needed to find that the correlation coefficient of
similarity weight is effected by the number of pair response and
significance probability. From the classified correlation coefficient by the
significance probability test on the correlation coefficient and pair of
response, the change of MAE is studied by comparing the predicted
precision of the two. The results are experimentally related with the
change of MAE from the significant correlation coefficient and the number
of pair response.
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22l AAE MU 3 personalization)?] Buld2rt A8 Fojk, AJEE A
NELE 7159 AL 239 Mulart A48 ddid(one-to-one) MAZ M|~
E 24T F UAESF ZoF T Yt 2AREARHEL Aol 987 e £ 3
BRE #A37] A8 AUz waAds d4stm k. FRA 28 (Recommender
Systems)& HAtA A #dl(e-commerce) BAANA AF, MulA, R F2 A= o}
ol'ld] thg Fg HR F AMEAIF FAHE HAE HRE AFEA ofolBE AF
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A o] e A@st ALEatY] YA ololdl Uit Qg FEEPET op A
AE QA5R BHY FRE A& FHE5sE 7S AFEA o ARYAH
o FAN2HELE 4 7y N2 g ALEA9 Fu 3¢, ofo]He] thg
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IE, 9 A SoA doAE Z4F HoHE T3l ofojdg FHs] AT A4
A BRE FHA Bk AHEAS ofolrzbe] #AU OB AHEAS AFEAT
A 289 71go] BRI U= ALEAR AR} ololHl ARWE ulgoz IR
T} A} gAY MEE o RYT ¢ngEe o&std ARAs 48t FAL A
37 S FHA 2 FHAA FH BAFHoIT. JAHE FHL viARE
o FulatAA S M dstr] Al opAR dEZ S ALR A A AT,

2. 979 924

FAN2UL doly BH/EE Agste B3 AN HEES) AFAE A
Aotel AL I ool WSS S S5E FE Axdol, ofold £de o
FP Y02 olFold F Yok FAE AEAS ATEAND up AAY 39

A8 ofojd]l, =2 bl °}°] Hol gk d&5E 98l FA ASAEY AE & %‘:1
7uko g 0]—1—017‘]‘:} a4 3 %Ei‘“"(collaboratlve filtering)> A 7H¢ 433
Z37)Y ol (Shardanand and Maes, 1995). FHA|2H9 FEEE Q%5 v
rig=s

7 ANz 2E
() 2 Qe A%t HEES vigoz Avio) Um, J&¢ A& AT
oF g},

() AHBAEY A2e) Bolz HERE ARstoobT Yo},
(3) A4S ZAHY 5L AL F USRS AP FHE T + slojof ¥

#4298 AR ABATE FAN2Ye] Fdae RS0 AAg) HEE
dAsrle ot =@ A4 FA0| olFoj(7]E AT 24 o) YuYEL
o188 HEE Aol FAE AFAE Foje FBAFE athae A4 A
FAEE o 8315e ASRT 5% AE vehis] g2 doj& JuAY
3 2004 d=29) WaE Yolws Aol Wasky Y A43% P 2L Do}
A3 ARE ol8% S BT} AEHQ dFo e

3. A7 R

2 A7 ME GroupLensdl A AAIE A AHEALS] ol 7|ite] A5 dndF
274 o]% & :E]Z(nearest neighborhood algorithm)(Resnick(1994))& o] 43}
MovieLens dataseto] Wsl &3ttt Al &g Asxe AAAAES e
AR HEAE dols *LJH]T(Pearson’s correlation coefficient)& o] &3}
o & dFL FE 38 Fo AFE nAstY 2R FHoj& FFAAT
FroeFo] we Yo 459 ﬂQ’EE Ha A3

t o rr & ro
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4. APd+

FAAN AL ARIOEY 7P o] &3t ARV Yot ofol'E FHsH]
g AFstE Z|HE Tttt FAAN2ELE HF2E Goldberg(1992)e] o3 7l o]
=d5o] g3 FAFRSHEY ¢udEEo] AEHNeH g 7P E] T3
S, ARAMT FHAALEL FUG NI o HIE AT HRAHLE HA
Al A8zt Hiko dFEHE FAAHARE AU Hola FHA YL ALE-A
9] B4, A& o3 Fulg ofold’l, AMEAtY Y T TS FFHE HRIF AA
A ALZA MExd wrgdtn JFARsta AMEREY 543} ololizte] BAE o]
gt ZAAA ALY MEEE dF8tan §F ALgAto Al Hggk olo]dlo digl o
g AFggs HoA FEEY. FAANLEL ARSI g A7
(content-based), @& 2 HE]Y(collaborative filtering), %3 D& = (hybrid), A
21 Z8 4 (Knowledge engineering) A3TH2Z Y579 B 4 Uk (Huang. 2004).

4.1 383 FE¥Y(collaborative filtering)

A9 dE| P2 olojdle] EAoly A2 Zamdn FE £A4§ oz
FAF L AR AE 0] ofolHlo] tiE] MIxo g Hrt & Algal-olold®l 7ho] B
A dolEHTE  o]&dld  dEFsteE FZWHOItHHIl(1995), Resnick(1994).
Shardanand and Maes(1995)). §8 3 P2 FAFZHAA 713 454U IS
Ho=w 7H 7tag 883 e g d2e /MY & €eR oloHE BE AMSAE
oA FHs= RHolgk & + A}

A "EY L o|n B APE ARGAYA d&3HT glon =3 ¢n
Z dAF9 278 o]F 3 gth GroupLens9 Resnick(1994)& 9 F249 7]Ale
3% dFE 93ty dFE stual sl FAO diE] & Algo] Hulg MIE
o] &3t= AFE A} o] e oE L 318]F(neighborhood based algorithm)& o] &
gt} AFEA7E FEHA @2 M2 FA dig dE5E s AFRA o] 7iuke]
d& dnglEe ol EME 942 g& Aghe AFE o]lfdld =& A HHY
ojgf EAME ¢ Aol ggwH o EAMd Wi 5SS & 5+ A "o
Herlocker(1999)2 Al§-Ate] M3ZEE AME-A7Ee] AEge FE37] Y8 dx=33
H7tAE A28 Breese(1998)F AMEAE 4ol RFAME S dojE& ARAS
(Pearson's correlation coefficient), B8] A= (Vector similarity), AF&27F 37}
3t eF2 ofoldlo] W3] oE&X ALtA AQAIA @3 7|BA ST EE(default
voting) F 3l FALEE Fote W, Bol ZAE olojglg 3= A Ry AAH
A e olo]dl & = WS H3ls dAlE APl =(Inverse user frequency)9t #
& FAIE 71F A0 ] AF5E . Sarwar(1998), Claypool(1999)E £ A&z}
o] o] YA A ol ABAEY TA dHoHE o]&dt= AMEAR W
(user-based)®] @¥HA DEYPo] dJa] JdFEPxz, WAE Sarwar(2001),
Deshpande(2004)= o}olel9] #A dHolE|E o] &35l o}o]®l 71¥k(item-based)?
38 "e|YS AT} Schafer(2001)E AR A G Alo]|EojA @831 Y=
FHAA 2" disl] A7t oen ofolgl gte] dmeElFo] HFAHAo=Z oj&Hm ¢
L& AF5E Y. 08 &(2006a)2 movielens datasetS 0|45t d=9 A=

Ml ex
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sol7] dlal AFSARSS AHEAS oF 49 FFHl Ul AT oA
(006D HE AY LSS AN dae] AREE FolE ATE AU o
42 520060 FAE AZAY Hole FBASSG BE fAbwel ST Aol I
s ARHAZ 794 EAE Abale d59 A= FIPE ATHAG,

4.2 AFgA 7)ute] @284 WE] Y (user based collaborative filtering)

GroupLensol A AA@ AH&7} ol% slute] % FuelEg ol4d ¥AH B
e EA ALgAY ofode] Ug AIEE dZsy] skl W A A@9
dole AT ALE ol g5td FAE HEEES AL 0|25 Asta A o
% MBE e AT

Z (‘]:l: - _‘])Tuj
= JE Raters

U =U+ (1

: 2 |Tujl

JE& Raters

q71A,

ro= (- O —1<r, <1 )

S, S T 2 o=

@, U olld xoll tl@ SFAEA wol AEE AFAolw, r,E SHAEA
udt ol %@ AHgA jo FuBAE dEie Jole FBAFIT LT AR
jo] olol®l xo MEEolm JE o] 2AMEA jo MEE FFo|th Raterst HEE
otoldlo] tha) HZEE EAF AHEASE Iul@th r,E AHER w2 jo MAE
HEAz duAos ol FuAFe AE FAEs 2 AHgEd. £ =RdA
t ME AANE B d5Eo] $4 Jole FuAFE o8 d5saAT

2 a7t BARCE 9 ABATI 459 FRES £ AolHe A
stol o880l W c5ATe) MAE ¥sHS Avni {g8d e 45 3
gxo) BAE BN EY $7 4 AFd FIdEL nAstd MAE 3

o] QEAE AU
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5 a4+4H4
5.1 7289 4

B =Fo)A Al23 datasetd GrouplLens® MovieLens 100K dataset® ©]&-3}
o A8L 319 MovieLens datasetS 94399l H7ix &0l 168289 Pt i3
HA 2084 A 73789 H43E 1-53c2 /e 3G 168299 P}
9439 0] {713 {rFXY 4= 100,00070)th. B == GroupLensol A A3
5= MovieLens 100K datasetd]l sl 7]&E A% MovieLens 100K HA|
datasetol] diate]l BAslgon F@AAFd &7 49 /57t MAES ®¥3to] o
Q&L A3 gdEAe] AL MovieLens 100K dataset® 80%:20%9} training
dataset® test dataset2 @ o] BAsIG o4 dFed i EHA &F
o] 270 0|3kl ASE BEAA AYatt el 2/ 4 o Fole FHAT
2 Fslgals dole A@BAF 15E -12 Jely @A Qg FoFdES 7
& 2 ¢tk 018 &(2006) A#BAFIE Hohe Aol dFd £ JFUE WA=
AL olUTHE ARE AT wEA B AFgME $HAE Ha 3 ojFe=
A5 ATt

&2 MovieLens 100K dataset®] A Agd] g AaAs, flEdg, &7
ol g BA o]t} MovieLens 100K dataset A 252 MIZ oS PQ3
Hol¢ A@ASTY BXE Te<E 1, <a¥1>n o

<E 1> do& 4uAs W= £X38

AR AL e HAE T3 HAE
-1~ -0.8 59253 0.36% 0.36%
-0.8 ~ -0.6 91718 0.56% 0.92%
-0.6 ~ ~0.4 279536 1.70% 2.61%
-04 ~ -0.2 768422 4.66% 7.28%
-02 ~0 2536000 15.39% 22.67%

0~ 02 5330016 32.35% 55.01%
0.2 ~ 0.4 5136603 31.17% 86.19%
0.4 ~ 0.6 .1757065 10.66% 96.85%
0.6 ~ 0.8 386638 2.35% 99.19%

08 ~ 1 132659 0.81% 100.00%

7 16477910 100.00% 100.00%

CE 1>9 AuA+e $EEE nE Fo AuASF REY wlgo] o AWAF
239 vlgRy o Bok Aoz ¢ 4§ UAn ABAFI -0.2704 o 78.9%7 B
Esojgle Ao Uehyd.
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<29 3> T7 Ay 2EX

e

<Y 2>olA AHgARY ABASE ol AT S8 AL A 346749 89
wol glom Az 374 $7 4ol e Ao UERTh AgA ] FAE SHE
Aol AnASY S48 AR 9l Ax 370e) 4oz FAH lolof a7 WE
o 072718 S He BAAA AT



A Study on the Effect of Co—-Ratings and Correlation Coefficient 65
for Recommender System

5.2 4%37

5.2.1 MAE(Mean Absolute Error)

MAE(Mean Absolute Error)t @& "E P 93t dF A H5& F7ish7]
a8 Hg dutd oz HEHE H7F Axolth MAEE AME A3x dFA 9 o]9
ggste A4 3= HrtAe A #Hakey FFogE ALddd.

1 & =~
MAE= =% |R,;~R,| 3
j=1

Aq7]M, N EE ALEAEd U@ 459 F A5-E Jepdd. MAEY] & 45H
7te] Aite MAEZL W45 dA oF ¢agdF9 &= 5o MAES fAHe
H7} =2 MSE(Mean Squared Error), RMSE(Root Mean Squared Error), 18l
3 MAEE E¥3 A7) NMAE(Normalized Mean Absolute Error)%o] glon duk
Hog AN AN2"e AZEE MAEE o839 As& H73th

6. 24 % 43

£ ATAE RAS 271w ohde} SAHCR fod FRATA 54

AHEE Folt FAE QAT ¥R Y AR o o2@ AR o FAE
FAY Wolj& RWASE H5Fol wet BAHCR fold ARAFE TR
SgTh AUAS & olgalel F AR 9 o FAATE ARG §9
g2 7tz {0.05, 0.1, 0.2, 0.3, 0.5, 0.7, 2702 TE5 1 datasetd] o&)
ds) MAES] Wi Amudy. E8 % 49 ASE (5, 7, 10, 20, 30, ¥
Aoz Yra 49882 n2lstd MAES WERe Awngi

N2t BN S0
2
e
o

6.1 24 A%

o <E 2>% #9884 wE MAE ZAdoln <1 3>& {FAggd @&
MAE®| ®3txzo|t},

<E 2> 788 W& MAE 234 %

SoEE
dataset
dataset 0.751678| 0.744669 {0.741942(0.7401210.741254|0.742783|0.743276

0.050lst| 0.10]3t | 0.20l8F | 0.30[8t | 0.50|3t | 0.70l8t | 2=A




66 Hee Choon Lee, Seock Jun Lee, Ji Won Park, Chul Seung Kim

MAE
0.755

0.751 R

0.747 \

NS B
v

0.735 ) . L P T

0.050] 3t 0.10/ 8¢ 0.20)3t 0.308} 0.50| &t 0.70/ 5t 2z

0.739

<I¥ 3> FogEdd o MAEY ®HI=

#9880 03015 4 W MAEZH 71 27l UEor MAEY) wH: §o188
03¢ 71doz Bast 37H8 Holt 2399 WHAL wolm AUtk

g2l <E 3>>L dataset®] Al2Azel ¢ 43 (T EL FAd YT
MAE ZA3oln <29 4>F dataset? 9 23 FJ&5L FAld nz3F MAES
w3l o|,

<E 3> 7 AF foFdE BE dataset®] MAE A3}
-, ;g'g*g 0.050/3F | 0.10[3F | 0.2015 | 0.30I5t | 0.503t | 0703 | 2=

30| 4t 0.751678]0.744669|0.741942|0.7401210.74125410.742783 | 0.743276
50| & 0.751398]0.743936]0.741258)0.739857) 0.73982 | 0.74106 [0.741486
70|44 0.75171 10.744293(0.740144 | 0.7388180.738778]0.739629 | 0.740048
100| 4} 0.75245710.747094 {0.741901 | 0.740437 | 0.739585 1 0.740502 | 0.740604
200| 44 0.748175]0.744538[0.741593|0.741867|0.742586| 0.74295 |0.743402
300] 4t 0.74120710.73884510.736127 [ 0.734726 | 0.735696 | 0.735766 | 0.736329
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MAE
0.755

0.75 K\

0.745 \
o G\\\;?ﬁv

0735 . __o-—————g—9°
073 . . . R L .
0.05 0.1 0.2 03 05 0.7 25
|o=t

MOA M [55 A7 10 %20 ©30 o2z
<29 4>%% A3} Fo 850 W& datasete] MAES ®is=

S 43 FAFES FAN 1T datasets] EANA $F 4 AFIL 3070
o], F+FES 0.30)382 AU FHAFE o] & dFA9 MAEZL 7HF FA&&
BoF3 9t} Herlocker 5(2004)°] 04-?51 = Hgreo dFoA Yepd magrc
barrierdl 0730 7}7bE MAEE T8 4 . ole dF ¢ mﬂzoﬂ 4%51“
BAF7E 7 AF FAHLZ {4 FoAFd AFE Fu A58 ¥ 23
=0 4% VS ¢ 5 U

7. 28

B =M AHEAL 7wk o & FaEFoA A8z #AE dHEhE #AL

V9 dol& AgAlsd st 7 43 FRAFY Fidod e °='3J°'l
& A7t oFolA g AT Aol A5 FF=d JFE vH
Aoz eyt $F A froAR ARAlge] B dFeME MAE7 #2438
Aoz Yeton {HQ AAsE 51346} ARt @A g v«l**ﬂ}
oot #S 1 oEo] MAEE ZAA7|E Aoz yeigt 459 dFjdis &
g2AAHEAD9 §79 noiseE: nHT -g—gz}w%x})q e I (filtering) A7} :3_
8% Zez Jiddr.

e rr & }ﬂ
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