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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 internet infrastructure, so information widely spreads not only in special fields but also in
the daily lives of people. Information ubiquity influences the traditional way of transaction, and leads a
new E-commerce which distinguishes from the existing E-commerce. Not only goods as physical but also
service as non-physical come into E-commerce. As the scale of E-Commerce is being enlarged as well.
It keeps people from finding information they want. Recommender systems are now becoming the main
tools for E-Commerce to mitigate the information overload.

Recommender systems can be defined as systems for suggesting some ltems (goods or service) considering
customers' interests or tastes. They are being used by E-commerce web sites to suggest products to their
customers who want to find something for them and to provide them with information to 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 technique.

This study presents a possibility of pre-evaluation for the prediction performance 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 analyze the accuracy of classification. The classification
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criteria are set by using the training sets divided 80% from the 100K dataset. In the process of classification,
the customers are divided into two groups, classified group and non classified group. To compare the prediction
performance of classified group and non classified group, the prediction process runs the 20% test set through
the Neighborhood Based Collaborative Filtering Algorithm and Correspondence Mean Algorithm. The prediction
errors from those prediction algorithm are allocated to each customer and compared with each user's error.

Research hypothesis
Two research hypotheses are formulated in this study to test the accuracy of the classification 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 calculated for each user in training set which is divided
80% from MovieLens 100K dataset. Four groups are classified according to the quartile of the each user's standard
deviations. It is compared to 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 to the distribution of each
user's ratings have significant differences.

To test the Hypothesis 2, the distributions 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 dataset. It assumes that the customers
whose ratings' distribution are different from that of all customers would have low performance, so 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 goodness—of-fit and classified two
groups for testing the difference of the mean of errors. Also, the degree of goodness—of-fit with the distribution
of each user's ratings and the average distribution of the ratings in the training set are closely related to the
prediction errors from those prediction algorithms.

Through this study, the customers 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 customers ratings in the training
set, before the prediction process.

Keywords : Recommender  System, Collaborative  Filtering, Pre—evaluation for prediction,
Pre—information
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<¥F 3> dataset1Z} dataset20ll A SXMoE AMo| w2t 2R Aok 7tel S8 2% E A Ax
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74 | dudF 5 - -
T | ¥= |MAE BZ| t# | 88| W= |MAE 3% | 3t | f9gE
" AE | 908 0.7807 908 0.7709
NBCFA - -4.538 | 0.000%* -3.161 | 0.003#x
o] gt 2% 35 0.9738 34 0.9398
A1y H A3 | 908 0.7649 908 0.7569
CMA =4.300 | 0.000%* -3.489 | 0.001xx
¥ 35 0.9472 34 0.9091
H A3 | 802 0.7425 801 0.7452
NBCFA — -11.177] 0.000%* -8.216 | 0.000%x
olg z el 141 1.0461 141 0.9577
A2y H A | 802 0.7279 801 0.7332
CMA - 10.456] 0.000%* =7.169 | 0.000%x
2% 141 1.0203 141 0.9280
H| & % 931 0.7860 930 0.7750
NBCFA . -2.039| 0.042+ -2.156 0.031=
ogr 4% | 12 | 09336 12 | 09311
A 3g " A% | 931 0.7697 930 0.7607
CMA — -2.099| 0.036%* -1.798 0.072
zely 12 0.9210 12 0.8918
H A3 | 700 0.7694 699 0.7646
NBCFA . -3.889 | 0.000%x -2.421 0.016%
o] gt A% 243 0.8411 243 0.8126
A4 vlAg | 700 0.7544 699 0.7483
CMA . -3.485| 0.001#x =2.702 | 0.007x
=y 243 0.8214 243 0.8030
H A3 | 896 0.7670 895 0.7599
NBCFA - -8.675| 0.000%* =7.300 | 0.000%:x
o] gt 2% 47 1.1865 47 1.1023
A5% H A3 | 896 0.7512 895 0.7474
CMA . -8.682 | 0.000%x =5.649 | 0.000%:x
A% 47 1.1610 47 1.0479
A% | 910 0.7738 909 0.7641
NBCFA — -6.416 | 0.000%* -8.655 | 0.000%#x
olgt z el 33 1.1764 33 1.1329
269 v A | 910 0.7577 909 0.7511
CMA . -6.246 | 0.000%* -6.047 | 0.000s%:
A% 33 1.1553 33 1.0730
* 1 p<0.05, =+ : p<0.01.
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HALEHYoM DM HIIX|E 0|88t MST of|Fo| ARETof et o7
A Jebds & F At A¥AHAE ng s S5 ¢ F g A 13 M 20l FEH L
7Hd 28 AYE & Ut 2 MAdd 2A4E A8 A dataset1¥ data-
set2, ZFolA BUF 174 208 ] AHHU
4.3 7Kd4™ AL 0|88 24 & <& 5> 7Hd 13 7Hd 244 3R A
Hy Aoy 284 $E J9 2t 528 E 7
7Hd 13 74 2014 Aozl AAAHE niE A Aot}
O0Z 7t 7Mdo A A uAE T FFEHOE <GEB>OA 7R 134 71 204 3R R A
Add IAES RS EFUAE o] & @ Add 284 gL Jd ke MAES B2
Al 1A 7b A B 235l BE o FAHSE Fo@ Aot e ¢ F Ak &
71EL R JH 200 AR 1S 2 GRS @ F AT HdF MAEE M 13 74 2904
QEHA T T <E 4>+ 71 29 oe A 28, Add AT HF MAE Btp ddes A ¢
Al 58, A 6FolA A 1Ao] 7} 1oM A F Atk 23U 3 7Hd 29 AR okt A
ey uA e x3hE wgolt A& F ot ol FFHOE AEdE AAE
2] 7Nl MAEZF A% 9% MAE7} 4
S 4> 7H 2 USE A0l T MM M oz e AaAs 488 Al et
= HojzEn, ey $5HoE AW 145l
74 2 datasetl dataset? MAE® HF#S Bu AA oA u]e 2 MAES
A2% 68.79% 73.76% 2t IS0 MAHYS L & & 9o}
A5 95.74% 95.74%
6% PB94% | 10000% 4.4 M9 DAl o M5 BAS T
of & gHee| Aot
<E M FEX EXRFILE 7HAT
ojg A2¥& EFWat o3 AEE nAd = MAAA AFE Fate] Add 345 54
ghel ulgo] oF 70% AFE YEgton o A & AEE A9 ZFAAI aWM FEF
583 A 689 A$ 90% ©149 HlE&E YEY ol M HrlA BX FEAA Hod o}
FEHab| oG A W D BAT} S A EEE 2 aAET AIE HIHAE 7
<E 5> 36 MYURctn 5] MEXCH 7 S8 282 14 21
dataset $3EE HAETFE FR= MAE %+ ok rogE
" A4 923 0.7781
NBCFA -5.271 0.000%+
TE Mg 20 1.2408
datasetl
H A8 923 0.7621
CMA -5.024 0.000%#
TE A 20 1.2130
v A4 922 0.7682
NBCFA -7.545 0.000%x
3% A4 20 1.1819
dataset2
v A 922 0.7550
CMA -6.207 0.000%x
TE A 20 1.1006
% 1 p<0.05, =x:p<0.0l.
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Ha Jom 7]EF Al39 Q102 7]E ATl A FFE wol A7t YA YsteEA o st
ANHYE 2AE M55 Hrb el A7k © A o] o] FoAAA &gkt 7] AFA =
of e} FA 3= Rung] doj7t AEs o A o]Eo] dF AxHld FFE FEA S 4T
5o mAE Gl # AT HEE Hb & WA gg A7 dasith
28 &R AE% B7HA o HA Rz e A A, E7E 1459 Hax F7 A4S 9
IZ 9= At e aAES AT £ e o £ eI AR dF AxEH HE5s
71% & AANT 4 ttLee ef al, 2007a; Lee AN 71 A28 Zolz2e A AdAF ko
et al., 2007b]. Z29 A9 wolzE FEIY Hofsted A
HE IA4SE o] F 7HA 39 ko|2E &
V. 22 9 AAHA @ F A=A i A7 asit o) A9
A o282 BFE AF 494 =& Ad 1
B AdTE 9P A HEE 43 o)A A FHAA2H g FAAE E/7E F
ae] Frhgk A3 E HIEA 9] EAE o] &3] A7) Wl FHAZ2F A AEE oS HA o
MEE o & 927t 2 ASE oidHe 1A4E A o]E9] B O tid A 2XE AR
AEE e TS MEAAS Bt AA AL o AAdH wo|2d A HeE ¥
AT HSE dF o]de AHAFR] 1A 7HA Aol nA Y A 2~Hlo ek Ak
MET H7MANE o] 43 AIT o= 239 A} A4 Z& 8 Fo that] AdAAZE F AUtk
A7 e AEE o ojd 4= 2A7} AR, BRE 1459 A5E7t A2EY 9
T IAEE 7T 7 ] WZol o9 EA g2 1AEY A g2 IS AL & A
< Bl 8 ASE AFE F Ao 7 S 0lE9 dZ o5 Y F VP ERE
770 Aol 2d EFAAE o] &3 W AN E] N2"Y FFH G @o] Blojy
S A FE| Fol whe} 94399 IAE F 9 AET g Fe] 437t dHgE s AT A
5 QAL 2 ACE gEHE 14s 29y A IE gF NS st EE duEFS
T olom Ass HriA e BxE o] &3 Wy WEte] Eo] A IAES A% HAIE o=
2 MovieLens 100K dataset2 ©]-83+ & =Fof A W digk d77F E 83t
ojg Al 282 1419, Al 582 474, Al 682 33 vpxeto 2 W me] JHk Y LEF g E
He AE T 5 A B9 AEYHAAN F5 S o] 83 FHA YL FHUY FF O
o7 M¥yH 12AEL datasetld dataset20]A] 249 HAIZEE o237 Y Azx o
BF 209 AEEHNoH o5 AEE 95 Zo] Qg o] uAES AT, o] AA
oatE MEEA ¥ aAET Hlwate Qx7} HAE Foto] AAH IAEY] AITHRE o
F& BAHCE FgUsH. & dFE F5+ g3t7] wZoll FFelAe] AAZE FHAA o
a3 22 A7) 979 FAE AANG 5 3o % AARAHA T 1A T GAE TFEA Algt &
AR, AEE H3E & AF57} @2 A a5 Azto] wj$ AA 7ol Atk 187
ol & o F AN2Fle oS 5 g & ol At o] 1A MAF FAE 7tE
o7 Herh? B A9 ARE Foto] AEd Ao Aol thgk FAgo] o] Fojxof HAT F
a9 dF At e AL & F gy ol 7hsstth. A7) AFE AN FHE A%
o]Fo] HZE dF AzHle Ao 4FFS YEA T WHE Tt A AT @5 #
FEA S AN2FY & 3459 M5Ed & A7 dasit
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