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Automated Classification Scheme Generation using
Product Attribute Information

Duseok Jang - Jonghoon Chun

ABSTRACT

In order to classify and manage on-line trading goods, the product classification scheme must be maintained. In most systems for
handling product information, the classification scheme is managed manually by experts, which in general incurs a lot of time and cost.
Effective management of classification system becomes more important as rapid development of industry expedites diversity and
convergence of goods and services. There have been many researches on developing classification scheme, and continuing in this line of
research, this paper proposes a new method for automatic generation of product classification scheme. Our main idea starts from the
conicept that a product is a set of attributes, and we propose a novel algorithm for automatically creating hierarchical classification scheme
by utilizing inclusive relationships between products. We then prove the effectiveness of proposed algorithm by conducting an experiment.

Key Words : Classification Scheme, Product Database, e-Commerce, Electronic Catalogues, Product Attribute
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BEGIN Y 1. 4F 492 ¥7E F Y RASY RAALO]
load CE —0 o] RA; C RAw o]l RA; = RAwmoolY RAS RAx2
© coputE oA — d@HA 7 dom, RAE RAwE 3927} €t}
while(EQF of CE) &4 RA;, RAS 9258 A4F ololt]2 FAH ¢
sort GCA —0 o, 4E ojoltle] AFst B 2HYFE § WS AF

COMPUTE_RCA(GCA) ——@ o] FE&AE0l At A FESH] BE £4Y9+E
while (EOF of GCA) AETFze Add 9x3ct O
COMPUTE_PCR(RCA) —0
Create TREE —® 2 4ugEe 4709 TFAAE dvh Wz e
END Ao, &4 T AFE gviv Y oe= FIe-
(32 1) A= 22/ RS MM 2T2|S Yol met dso] AsdEnh wEtM B =fdMe 47
T shuR ek, £47te TFFAE Fey 29
ARE wegd 29gas dAod, drdgd 2y 4E T AANTE Fol7] A3, £4ITY 94AE ol 43t
3 AEEHE QuAdAE zZtzte AZS AT 2497Y ANE = dv 39 B4(Count, Sum, Max)E ] &3l=
o2 BRaa, AEHL 148 AFololtle gAY @ HebS AAgT AE otoldE ol&ste dat sbEd
S @AM B SAFTE @A 5842 ALEE) Count, Sum, Max7} 2 AA e 23 w7} §iA)wh, $4]
A8l dwrH o Abgste AE dnEFS ol8dtd HY AE o] FAE °lE F UeAE FY5a, £A0 ¥
gt 89 $4AEE @ANE 2e 439 $43%L FoAE Fe AN, TFAAE LY 7 T 4
e 24Tz BT, OF A4S 719 T8HA & #Fed F234 AANFoZ ALIT F o 54
(FE-Z2HE gholUln, B2 @A A" TFAAEZE o A={1, 3, b}, B={1, b}, C={1, 3, 5}, D={1, 2, 6}, E={2, 3, 6}
&3t AZEHE A d 9 A% T AFE FaEE A B, A-C, A-D, A-E
(el AAE BT vudte FAAGEE bl g} 3
e Foll *}%ﬂh gol59] Foe o3 2 g} At 2z, °*«l M7t *4% Aol A
N ={x | x& #d+ AAA, JHH dae AF7t FUEE 24E \:1 e
A ={A] A= “%4 &4, A # Awd AatAzie] Hg o}E‘r 28 EE AR ditEe, At
P ={P, | P= A& VP 3 A(A; EE ¥Ee FE £4)) o & Aoyt Q= A AAE AL Fomw wAdcl
CE = {(P.; A/,i,HA/z, Ap.Ap) | Pi € P, Ax € A, BE Ay mepa B =RolAl £ Y4S wwe o Yo}
cer e v fE S4EL 2], ¥y AUNTL FolnA @
GPID = ((P, Pid) | P.€P, Pigi= P, 2% ool Pigg e N} - &8 ol A4 A @58 AHe3ted Ask X8 )%
CA = {(A;, CntQfPidy, SumQfPid, MaxQfPid, Pidy, Pidy, Pids = A% Toe AL Oed 2o
.. Pidy) | Ai€A, Pidx € GPID, © 7z AFH A9 A%, g, Adighs T3
EE Pidpe AE Egsle 4Folo)d], COUNTA = 3, SUMa = 9, MAXa =5
CntOfPid; = n( Pid,‘k),' SumOfPid; =2(Pidy), COUNT: = 2, SUMg = 6, MAXg = 5
GCA :Afgx(n)ﬂlpl?;éw nggk)n;wf CA ) COUNT = 3, SUM: =, MAXc = 5
RA = (CA | GA = G 99 CA, CA € GCA, CAia € GCA COUNTD = 3 STM> =9 MAXo = 6
CA= Z20] 4AE CA) COUNT5g = 3, SUME = 11, MAXg = 6 ¢|th
RCA = {RA; | RA/= RCA® i¥5) RA } @ Ast FXE ol%7] AF AP AR I 74
PR = {(RA,, RAw) | RA; € RCA, RAix € RCA, RAE A4 st 949 AFe Fdsiordch wakA COUNT,
E, RAiwe BExE RA; = RAix ©/" Root == } = 3olm2 d49] Arb 390 Hitghe] E‘i];g%o
PCR = {PR, | PRi= PCRE] i¥#] PR} o2 4 Q= Ty Ate] Atk @ oF MNP T
B A% (G D Elelth
adneEe A zhoze AZFEHSE Ay a9, @ SUMa = 90|22 ke o] 99 Agel TA& o
RBE 3% P H23 s o)y 88 $40A)E £¢ g 5 Aok ey T2 HE T SUMg = 110]22
3z gles, AE &4 AE Ar|Hoer HAZ ESolA TAE olF F oo T2 AP AA Ho Fu
Fdsiorstn, FE &40 /AL e delEule] Q) AL (¢, D= %01%3}
EA(4o], Bl B)& Fdsita ¥ @ MAXa =5 o222 7 a9 HUgL 50l0jof 3=
AHotgt g FE AEH FFEH 02 o]FR 4FR d, MAXp = 60|22 ?i g AAH S A=
Be S0 Besd, $HE Aol TgH g= B ¥y AR (C17} Ak weA A CE SHE o
AZ o}, AF72Z B@E FuZolh WA &4 2 JFs4ol ue am FEs FAPFAXNE s}
o) TTAAE 2 B2 AFS o83ty Aod 371 18 Aste d4g nvjuwdd "o 22 £47
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9, oo AF delHE ALt AAE] destua gk

P = {A5, As, A4}

Py = {AL, Ay, As, Agl

P; = {A), As, A7}

Py = {A}, Ay, As, As)

23
tuelze] R WA BAR 4E $4e FHoE 40
Sagle AES] PidES YHo2 BolWony JESA
W2 BHSE BRIt
AT Z =11, 2 3 499 n@< JAFE 48k 929
3 Nsz é«l?s}“% TDE 78 FAE 42T Foldt
Rolata, Max(2)e Al 425 F Hdgtoldt Fel ok

upebA g CAH CntOfPid, SumOfPid, MaxOfPidZ 7 9
s o 2

CntOfPid = n(CA,)

SumOfPid = S(CAL)

MaxOfPid = Max(CA,)

(39 28] HE&HE BF HRE CEl 4Fo] FFdo]
HGPID)) $2H) A $ow, GPIDO| AEH, 14
HEololt(PidE Helstel H4stm, 4Fe) Aguel ok

A AHEY PidS 73t &4
JEHOB(GCA TFHY Jdod, 55H CAY "
o Pidg 37}stz, CntOfPid, SumOfPid, MaxOfPidE A} A
gto] FAg T EAEtA Fevhd CACl AxE F
5 3719 ?‘i_}-rr:»i] Z71 % ;_.‘40}"’ CA,(Pidy) el Pid
“:} 5}‘44 &
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I A7 xS ge&Fog 7
719 &4=(CntOfPid, SumOfPid, MaxOfPid)
ANt AMEE 71 Aok $A47%e] A
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COMPUTE_GCA(GCE)
42 HEYYGCE) _
29 yES4E2 2eld £4YHGCA)

GPID < null, Pid < 0

Do

if CE«(P;) not Exist in GPID then
Pid < Pid + 1
GPID,(P) <« CE(P)
GPID,,(Pid;) < Pid

else
Pid « GPID(Pid;)

end if

if CEi(Aju) not Exist in GCA then
CAL(A) < CEi(Aj)
CA,(CntOfPid) <« 1
CA(SumOfPid)) < Pid
CA,(MaxOfPid) < Pid
CA(Pidy) < Pid
GCA < GCA + CA,

else
n < find(CAi(A)=CEi(Ay))
CAL(CntOfPid)) <« CA,(CntOfPid) + 1
CA,(SumOfPid) <~ CA,(SumOfPid) + Pid
CA.(MaxOfPid)) < Max(Pid,CA,(MaxOfPid)))
CA.(Pidy) < CAx(Pidi) + Pid

end i
While(EQOF of GCE)
CE : & /9 AFEd g A%

F

CA % 7o 44 3

GCA @ &4 ¥, CAHY

Pid © 4F a2 oboly

GPID : 439 ofeld Hg

CntOfPid : CAS) 48 74t Pidd 7%
SumOfPid : CAY 94§ P43k bidd &
MaxOfPid : CAS] f£& P43t Pide] Hdlgk

(E 1) 4% oroig]

ProductName Pid

P 1

P, 2

P; 3

Py 4
&3 2tk 94 AE P PY A HA £4 As ¢ F
<& 1> ProductName°] Pl A& #Fevh 32 Z
Pio] <& 1>o EA&A 7] dEe] P& ProductNameo.

2 AAF 1, Pide 12 s <F 1> A&} Pidvl &
Fo] HowW, theoz Aol <E 2> AttNamed] ZA)|
e gogn e di A2 EAQslA donzE AL
AttNameo] @233, Pide <E 1>o 529 18 A48t
I, CntOfPide 1, SumOfPide 1, MaxOfPidE 12 @33
T <E 2o SER AE P F oAA £4 Asg 9

<E 1>90A4 Pio] 5E5H0] AR g} FAE P2
olm] FE5o} glowmz ProductName P9 Pid 1S #3
t} PidE T3 ¥ AttName A7} <& 2> SEEH e
2 AW, Ayw TEHO A gorz AttNamed As
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(E 2 AESMY BF
Nﬁe C;iff S‘;’;;Of Ml;“;Of Pid | Pd | Pd | Pid
A | 4 0 | 4 1 2 3 4
A | 2 6 4 2 4
As |2 3 1 3
A |1 1 1 1
As | 1 2 2 2
As | 1 4 4 4
A |1 3 3 3
As | 2 6 4 2 4

<E 3> QEE:i% Al»%.’.:/\'{ XI&t

N‘:fle C;itgf S%Of M;;Of Pid | Pid | Pd | Pd
A | 1 1 1 )

As | 1 2 9 2

A |1 3 3 3

As | 1 4 4 4

A | 2 4 3 1 3

A | 2 6 4 2 4

As | 2 6 4 2 4

Al 4 | 10 | 4 1 2 3 4

o2 XA 3x, Pide <E 1>o FE53I 1& AAs D,
CntOfPidE 1, SumOfPidE 1, MaxOfPid% 18 23 &,
<E 29 52 FA40] on <E 2> FEH Ue

A, & AE PY &4 Ad BERHET AE P2 <X
1>o] ot} 520 glenz Pde 3% 531, A3E

olu] <¥ 2> EAERZ Agl Pid 3& 7 F, Al ¥
gElo] e EZE Pidg ol43t9 CntOfPid, SumOfPid,
MaxOfPidg AAHe A3 2, 4, 32 A5 A3 A
Z P, Py, P, P S8 & oz BT ERIY <F
2>¢ 2t}

AEedz BH9 TS 3338 AESAE IF 3
A agHoz Ag3y] A8 £44
CntOfPid, SumOfPid, MaxOfPid-2 2 283 AEE
t} B =FdAMEe dxe HE 41u8Fs %
AdurEel dmIE F M waEds 4 AE d18FE
IR AL

<E 229 dAZ CntOfPid, SumOfPid, MaxOfPids=ol
AEslH <A 3> 2k

=0l3 = 5

[=R=] odT e HH =
o] AoME £AJTFE TAsE PidEe] TUE S48
e, £4e PARE s FIHD, £43W d2ng

9 yEZHEE Lol £YIWGCA)
29 $88 492 A9 $4 U HRCA)
DO

if CAL(CntOfPid) = CApa(CntOfPid) and
CAL(SumOfPid) = CA,(SumOfPid) and
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