ZYEREsHy
H173d M4z
20079 128

YU T8 WIS 0|48 AT I3
ARl B AT

o] A F 7P A 8

Pre-Evaluation for Prediction Accuracy by Using the Customer’s
Ratings in Collaborative Filtering

Seok Jun Lee, Sun Ok Kim

The development of computer and information technology has been combined with the information
superhighway infernet infrastructure, so information  widely spreads not only in special fields but also in
the daily lives of people, Information ubiguity influences the traditional way of transaction, and leads @
new E-commerce which distinguishes from the exisfing E-commerce. Not only goods as physical but also
service as non-physical come info E-commerce. As the scale of E-=Commerce is being enlarged os well,
It keeps people from finding information they want. Recommender systems are now becoming the main
fools for E-Commerce fo mitigate the information overload.

Recommender systems can be defined as sysfems for suggesting some frems (goods or service) considering
customers’ inferests or tastes. They are being used by E-commerce web sites 1o suggest products to their
customers who want fo find something for them and fo provide them with information 1o help them decide
which to purchase. There are several approaches of recommending goods to customer in recommender
system but in this study, the main subject is focused on collaborative filtering fechnique.

This study presents a possiiity of pre-evaluation for the prediction perfarmance of customer’s preference
In collaborative filtering before the process of customer’s preference prediction. Pre-evaluation for the pre-
diction performance of each customer having low performance is classified by using the statistical features
of ratings rated by each customer is conducted before the prediction process.

In this study, Movielens 100K dataset is used to andlyze the accuracy of clossification. The classification
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criteria are set by using the training sefs divided 80% from the 100K dataset. In the process of classification,
the customers are divided info two groups, classified group and non classified group. To compare the pre-
diction performance of classified group and non classified group, the prediction process runs the 20% fest
set through the Neighborhood Based Collaborative Fittering Algorithm and Correspondence Mean Algorithm.
The prediction errors from those prediction aigorithm are allocated to each customer and compared with
each user's error.

Research hypothesis
Two research hypotheses are formulated in this study to fest the accuracy of the clossification criterion
as follows.

Hypothesis 1: The estimation accuracy of groups classified according to the standard deviation of each
user's ratings has significant difference.

To test the Hypothesis 1, the standard deviation is calculafed for each user in training set which is divided
80% from Movielens 100K dataset. Four groups are classified according fo the quartile of the each user’s
standard deviations. It is compared fo test the estimation errors of each group which results from test set
are significantly different.

Hypothesis 2: The estimation accuracy of groups that are classified according fo the distribution of each
user’s ratings have significant differences.

To test the Hypothesis 2, the distrbutions of each user's ratings are compared with the distribution of
ratings of all customers in training set which is divided 80% from Movielens 100K dafoset. It assumes that
the customers whose ratings’ distrioution are different from that of all customers would have low performance,
50 six types of different distributions are set to be compared. The test groups are classified into fit group
or non-fit group according to the each type of different distribution assumed. The degrees in accordance
with each type of distribution and each customer’s distributions are tested by the test of x* goodness-of-fit
and clossified two groups for testing the difference of the mean of errors. Also, the degree of goodness-of-fit
with the disfribution of each user’s ratings and the average distribution of the ratings in the training set
are closely related fo the prediction erors from those prediction algorithms.

Through this study, the cusfomers who have lower performance of prediction than the rest in the system
are classified by those two criteria, which are set by statistical features of cusfomers ratings in the fraining
sef, before the prediction process.

Keywords : Recommender System, Collaborative Filtering, Pre-evaluation for prediction, Pre-information
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Ath 235 0.6395
A2 236 0.6865
77.705 0.000** 1{243}4
CMA A3 236 0.7926 (1}{2}{3}4}
A 235 0.9311
Al 942 0.7624
*:p<005 **:p<00L
WA Mg Hd 59170011 H& 1642 T45 of et TR Ao MEE 9F ABEE f

ot 1Ag) BEUAE 4EAFE VRS
2 oY JAdoE BEso FEE D 19
B2l thstel YARAE4E 45T Duncan
o gEum A4 e AN I8 <E >E
Aol Mss Hrixo EFHRY J3 EF
4 Ao ol U YYELRENT ALE
A% Aol

<E 2>9)A datasetl¥} dataset2, EF EFH
el Frle) We A pol FAHOE F%
92 A7 ¢ & enl Duncndl BF
H o AR AT a7 Adoz %
o l5E€ ¢ A 2F 2EHA} 2 440
o] MAE?] HFo] 288 o 24 glo] o o]
o AHAEQ 1A HEE BHHe ERAA

9 Al zol7}t dE Ao VElgT 43AH
g Esid 71d 1€ A4E 5 o

422 7} 29 AA
74 2 A P BEHY we A=

= BANE F93 Aol A

744 28 AAS7) 9139 dataset 13 dataset
2004 EAAF] B Hri e £EXE AH
Botth e <1 3>& dataset 13} dataset 29
zAAY HEE HrpA 9 EXolTh

<18 3> A dataset 13} dataset29] £HF
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dataset1 dataset2
Bl 2(%) o 2(%)
40% 40%

34.1%

30%

34.2%

20%

30%

20%

10% | 10%
0% 0%
1 2 3 4 5 1 2 3 4 5
MEE HIIE| MBE B
<38 3> dataset!® dataset2®] EFEel MTT HIIA EXE
! ] F , A
[ |
[
1 2 3 4 5
e e
1 2 1 2 3 4 5
n -
| |
L \T l ‘ 1o
1 2 3 4 5
<J% 4> 671X O|E 22X 7Y
o] Mex HriA e £Xe v FAR 49 28, gadye EX §8& o2 A 3%, £}
S VBT 58 & &+ o HAdeA E44 Hejo] E¥ §388 olg A 48, “V'EEH Y B
o] Moz H7hA Bxet A8 489 By T L olg Al 58, WHHY B F¥&
g /M IS 084 ¢e 14g BRI olgh Al 68 0.E A9 h’iﬂr AR A Ao
st ohf <Y 4> go] FHAGSY B2 Hoolgh f3o] Bxo A3 AEE HrhA ¢
of oletdle HEle BXE a7l 2 1A YT B2 E 717 24 ES BRE Hsld ¢ BE
<0 4> EZEL 7 dataset| A EHHT AT AAE AANIA FY5F 0068 7L
of BX FHM o|BE Zlog /1A B g 7 oolg By A3 Gy Ay 2¥A ¥
HE T Exe giydyge] EXE oy & Ao BEFsdc 74 922 gy )
A 102 Hosta #5EEY F3S oleg A ol MAEY H# A& AAs] Hstod 5892
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Y ezl 7ol Yot g of

_O'k
rx
fol
H
=2
I
1o
>
=
0kl
N
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<E 3> dataset!Z} datasetPoll M y? EEZXMEE M

A | 908 | 07807 908 0.7709
NBCFA 4_? 4538 | 0.000% 3161 | 0.003*
olgt ZShy 35 09738 34 0.9398
A13 wlAg | 908 0.7649 908 0.7569
° | cMaA 74_? 4300 | 0.000% 3489 | 0.001%
A5 35 0.9472 7 0.9091
A | 802 | 0.7425 801 0.7452
NBCFA 7_«]‘2} 11177 0.000% 8216 | 0.000*
ojgt A% | 141 | 10461 141 0.9577
A28 ulAg | 802 | 07279 801 0.7332
1 oMa ik 210456 | 0.000% 7169 | 0.000"
A | 141 1.0203 141 0.9280
AT | 931 | 07860 930 0.7750
NBCFA 51_2} 2039 | 0.042¢ 2156 0.031*
olg 3 | 12 | 09336 12 09311
A38 A | 931 0.7697 930 0.7607
°| oMma _-]_g 2099 | 0.036* -1.798 0.072
A% 12 0.9210 12 0.8918
H| &3 700 0.7694 699 0.7646
NBCFA 4_2} 3.889 | 0.000* 2421 0.016*
ole ¥ | 243 0.8411 243 0.8126
A48 A | 700 | 07544 699 0.7483
° | oma 75‘? 3485 | 0001 2702 | 0.007%
¥ | 243 0.8214 243 0.8030
WA | 8% | 07670 895 0.7599
NBCFA 21‘2} 8675 | 0.000% 7300 | 0.000%
ole A5} 47 1.1865 47 1.1023
A53 vl A | 8% | 07512 895 | 07474
“ | oMa 4_2} 8682 | 0.000% 5649 | 0.000%*
xekly 47 1.1610 47 1.0479
AT | 910 | 07738 909 0.7641
NBCFA E]_ﬂ 6416 | 0.000* 8655 | 0.000=
ol A3t 33 1.1764 33 1.1329
A6d HAg | 910 0.7577 909 0.7511
CMA &’_g 6246 | 0.000% 6047 | 0.000*
A3t 33 1.1553 33 1.0730

*: p<005 * : p<0.0L

EE A€ AANSIY. s <E 3>2 dataset 1
% dataset 2014 x*EZAQE HA wet £7
A 7Y 59 2% 8 t2F Aotk

< 3> A F7HPE o Bxo oY £

S 78 ol Al 33 A 439 £HEAE
B #8Y AARtt FRFH o2 Zojr}t AA viet
ok AR A Hrx) By e gy
PO EX £¥E€ 7HAT oY A 18 = A 338
3 A 499 E4AHEGE W el A} 24 v

YA FEEEY FYo2 /AT o)E Al 2¥
B v A Fejo) EXFP0Z pHE ol A 58,
"WeA el BEHF o7 1A% o]E A 63
o AR NG E JUHoR HFe At AA
Uelgtth, 2423 FAG Y B2 A o
g8 Aoz /AT 6719 EXY e wiet £F
g 14 A goe gFE FAHCE 9%
Aol7t YL & F glon oje A 283} A 5%,
A 68 EF A ol MAEY H#9 27}t
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98 DASS ERSHAT REUAE 0|48
M 349 57} g Be 3HelnE o

71Eo g JHd 204 AEE uAY 2F R E
A3 H T T <HE o= 7HE 29 o|E A 28,
A 5%, Al 6Bl A AEH 10| 7HA 1o A A
By no) x3g v goln),
<E 4> JHd 20IM MY

& 0] J7Hd 1ol MY

E a0 meHE 3 HI &

m

Atk 7HE 13 7HAd 2004 FEHL
AL AEE A datasetl? data-
set2, B5lA FYg 17 2090 AT
T <E 5> 7H 13 7 2914 e R A
B gy 284 ¢ A 3 sH2EE 3
7@ zﬁ;ﬂro]

<# 5><>M 74 13} 7HE 2004 FRoE A
¥ Add 284 g& Jd 78] MAEY] B+
FAHOE §9% A7t UAFE & F AT &
8 % ool Wi MAEE 7HA 13 744 2004
AdgE Fohe ¥F MAE 2 2gE AL ¢

& 9ok 28y ke 7hd 29 AR ET 7t A
4 ¢ ¢ otk o) F5HE My uAE
g RE9 J1 MAEZF AT 45 MAEZF 4
How #2 ALAR MEE Aol dSE
Bozg, a8y FEFHoE MEd 1489
MAEY #H72 2 HAAdA s & MAEE

%%

. v o=
68.79% 7376% e A5 AAHUSE & F Utk
95.74% 95.74%
2.54% 100.00% 4.4 Mg DAHO| 05 M BMNS st
oI wiol o
<E LM FEEEY FERFYLE JMHT
ojg 2%12 =Wz o3 MEg A 2 AR ARE S AMEE AEY EA
g4 v & ] QF 70% AEE JElgon olg A e ANzx Hrlxe E2HEA/ AWM £83
533 Al 639 A% 90% o4y ¥l&E Jehd o) Max A EX KoM Hojd |7t
FEUA 3 A o] FHG BAVE Q) A BEE zhe a4 g0, M3 HIAE V]
<E 5> B35 Mt vl Mure 7t 7 28R ¢
dateset | dmdz | gee s
H] A1H
= AN 20 .
dataset] IR 923 0.7621
CMA — : -5.024 0.000%*
5 A 20 1.2130
Hl A 22 7682
NBCFA | 8 ) 0 -7.545 0.000
35 A4 20 1.1819 ~
dataset2
CMA " g 922 0.7550 6207 0,000
2% Ay 20 1.1006 e '
*:p<005 *:p<00L

H17H M4z

JdYF2sT 199



HY LY D2 HIIRE 0|8

02 HMIEE dFde FHAN2HEY BAS
AAENA ANFHE AZE Hr7ix9 HYE
A 7102 AANHAT 1o mEA=
o] 7|&e] thZ2A #dd F it 14 wet
ANHE AT Y7t WY o RAHE A3
JE7F 27 Yo olF IHEE EFEFHA
A BEstd A3E FUHAE ol &7 £49 ¥

4% AVNE o AAERE A3 R HYIiA
E RENZ BS 3R HEx & BRF
AZER Ho2 Jriet A4 olg9 ¥AE =

Fe 5297 gloH W2 WAL A HIL
o 19 A AAE E9F Ao JHT ¢
Aot A7 AAE B39 AEd 1AEY A
3% & A7 S Y5t A HE
A E BEZAA H7HA Y HAE £9]
W At At Y AL A F
A ZFoNA dEaAo] Prig A3 P&
ANEE EEANA EF3HE HIMAE o] &3
o APFF Yol Ui HIEE 9Z31
d% AF}E A BF3 o)d Yy FY3)
d dZ A3 2aE BA3HY g <E 6>
< 71 19 o3 AEE TS EFEF oA
o] 1749 MAES} EF3 o]%9 7 MAE
of ¥ AA dHgolth

<E 604 2¥ datasetl, 2 RFoA 4o 2
AEE Mg MAEZl A3E B9 &

Fl

|
A

L

R

<E 6> 7Hd 1ol 2js) MHE

7o

dq&g Axrt £E3 old9
= A5t AAEHAEE & 7 Ao CMA
o] uste] NBCFAY ZAx7t A4 oz Ad A
Tl 8¢ ¢ & AU 4 datasetdl] WA=
dataset1®] A7} BF3lo] W& AM HET}
A et o dataset2o] A9 M HETF A
AR ¥3& ¢ & AUtk AHdA 4 da-
tasetol] wel EFE3o] W2 FF Aolst LA
& 4 QAT AM A JolME FAS A
g Rolx ¢t} <E 7>& 7} 20 93 HEd
AY datasetl®] nAHEQ FF3 o]y Y
MAE$} E#3} o329 174 MAES &%
AR Aol

<E 7504 7Hd 29 BE {0 wE EF
ANEANA Ade J@dyt ddF ez o™
#81,3 48 A F3 2,5 69 ALlA EE
38 53 AMEFHS derdE & F Aok 2%
A MIx HrtxY BEAE T3t FAA
o2 Fo3 NMEFAE A& XY FHLE 74
2t FSEXY 78, V'Y BE {8, "W
o 33U ¢ 5 Atk A3 dataset2 A =
FAE A8 48 4 1oy A dataset1d] 2
Fouiste & B4 E A= R ol 4
?j dataset®] TR wat &3 axs 74

F YA 2 Ao doiA FAR AHAE
E°lil Aes ¢ F Utk

0.9787
NBCFA 091 0.0148 5.7836 0.0000*
datasetl - 235
H &3} 0.9528
CMA 0.0117 44192 0.0000
XF3) 0.9412
Hl & 0.9653
NBCFA =% 0.0102 49709 0.0000**
E£3 0.9551
dataset2 ~ 235
CMA o B3 09311 0.0072 3.6155 0.0004**
xF3} 0.9239 ’ ’ )
*:p<005 *:p<00L
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UM D2 HWILXE ol B8 ME T oFe] AXEIl| Bet A7
<E 7> J7td 1of ofslf MHE MY datasetie] EFESI ofF Zalo ¥ HY 21

7% | MAEFR | HUE
Hl &3 9738
”'_—ﬂ 0973 00024 05678 05739
b= 09762
H] §£3} 0.9472 3
= : -0.0006 01463 0.8845
%z3 09479
| §Z23 1.0461
NBCFA < 00128 3.6399 0.0004**
N xF8 1.0333
2% b ¥Z3 1.0203 b
CMA = : 0.0122 31821 0.0018*
X3 1.0081
NIEES 0.9336
NBCFA - Ti} > 0.0134 1.5840 01415
R 0.9202
3% v x5} 0921 12
CMA = : 0.0130 1.2972 02211
xF3} 0.9079
vl 173} 0.8411
NBCFA 1 ,ﬁ' 0.0046 2.6709 0.0081%*
43 H3) 0.8365 o3
° ] ¥Z3 08214 )
CMA S 0.0016 0.8718 0.3842
¥ F3) 0.8197
H ¥Zs 1.1865
NBCFA ! ;"ﬂ 0.0881 39916 | 0.0002
5% xE3} 1.1484 o
° b §Z3 1161
CMA - 0.0294 28431 0.0066*
x&3 1.1316
b ¥F3 11764
NBCFA = i 0.0391 3.1670 0.0034**
. xEs 1.1373 3
; H k33 11553
CMA = 0.0327 24578 0.0196*
#Es | 11226

*p<005, *: p<00L

T <E 88 <H 5>oA FFoE Add
LAEY FEFES T 45 Mg An

of hg deH A Aol

<E 84 ATT HrtAe HFIS 3
AB% o Adst B3 iy HIE o
Aol we) FFEE & & AAT AE dataset
o Aol gt 1 4E7 gHAe ¢ 5 Ak
TEOLE Y 1A Ee EEH wE Y
& A¥ datasetloME I AN FErt BAA
OB fog Ao e AR EHHIUL da-
taset2| M= A9 Aot EAZHOZE F93)

A FAY FgE Yee AN & = Ao

IR FHA

A
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v ¥z3} 1.2408 .
NBCFA P L1007 0.0481 28146 0.0111
datasetl e 1713 20
CMA x : 0.0456 22238 0.0385*
& 1.1674
NBCFA l Efﬂ 11819 0.0184 2.0365 0.0559
s 1.1635
dataset2 o mEs 11006 20
CMA e oot 0.0072 05851 0.5654
*:p<005 *:p<001
& B3ld HER oF A3 F4E s S A3 ole A 5834 o] A 63 o3 &
02 oY A=r 983%S ¢ 4 3o, Fd 1AL g F °l 74 194 7" 1A
T4 FEEe ¢ =3 /M 13 7HA 2
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kA e Fgke] Ate AL o 149 A
T WA E HEOE HNEE o Fof o]Fo|A
t ¥93 dHE 7IHAdA 1 A AR F
o o] FF 9 AAEL A 2HA A
A3% dF 435 47] A= E F e
AARTE 7HE 29 ARG A Al2E AA
Asx griAe E29 02 gy Hix
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AL AL F Ae BE Y22 /M4 1
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