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Research and Development of Large Scale Hierarchical Classification Problem

HE Li JIA Yan HAN Wei-Hong TAN Shuang CHEN Zhi-Kun

(School o f Computer Science, National University of Defense Technology, Changsha 410073)

Abstract  With the development of information technology, Web information management and
access become much difficult to some extent as rapid increase in Internet data. A large scale class
hierarchy of concepts or topics was used to label the web information to make information access
easier. In this process, large scale hierarchical classification problem researches how to classify
the Web documents into the categories among the class hierarchy, which is surveyed in this pa-
per. Firstly, a definition of large scale hierarchical classification problem is proposed, which is
used to describe the problem in abstraction level. Meanwhile, strategies for conquering the prob-
lem are also investigated. Secondly, classification of solving methods for this problem is ana-
lyzed, and on the basis of the classification, many typical solving methods are introduced and

compared. Lastly, future research trends of the solving methods for this problem are reviewed.

Keywords text categorization; large scale hierarchical classification; class hierarchy; tree-struc-
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T v )RR 22 A AR 2K T 2 K o L O
DR AL A T 4 155 23 288 T M 5L ik 38 Ty vk 5 R IR
FONZ OB — e R B LA IR AL B S 2L
TRIZ IR oy FMERE HO A2 (19 IR DB 1 4 o A% 4k 1
ZO0 TN TR - — R R R I V2 2850
SRR A 2 s TR BEE R IR EE R A A8 2
[ 4 AR DL 30 56 BE AT BF S 9 RO X AN R % R
FE . RIS 2R R Xt % 2 2853 73 28 ) AL A 5 T LA
X AT AT

(3) 2 B 9 S 53 J2 R 45 4 8 5 ik I 5

TE 2 I3 JZ U B4 8 P e R v P A s AR

LR X T 28 B2 5 H Si ik Bl 38 500 2 0, Bl B HLER )
PR S R B 2K H R TR LAWY AL B g
P4 R R vp T R A Y S F BT 4R R H
S XA A R A SR N TSR A I AR R T
Ve, Bt fE N TR H R4 2 5, @ 2% B 3
WO A S B shde e B0 S i 200 X T 2
— e W ) 28 0 2 R A R T S AR IE 25 )
SRR ATy R k.

(4) A [m) JC A FOA 7] A 35 Y 5328 7 i 0E 9T

H R KB 2 IR 43 28 7 s 58 2 B AR TR
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(A Tl A5 BRI (2 A T R 43 2 SR OB 2 1A
ARt — A 10 FRIE L T ODP H 5% g —
AN JCFR L N % H SR — SRR i 2
ANACHT . BT LA T ) S5 B IO AR 3900 5 00 A 1) TG
PP A 1) A A0 10 3 19 o SR TR 14 JRRILAE )2 TR 2K 1)
AT O ST

6 ZERIF

RMUARJZ U I3 I — A BF 5 1 mi. AARIE 6
) J2 UK 1) 4 2K TR R 20 A 1) DG B0 I MLA 1) 3 26 61 £ 53
JE AL N — ZE JRE 114 G S () A B 22 A 4E B O 2R
[F) AT | DA B 2 6 A2 1 S [ 7 3] 22 A 2 s A 0 S )
DA 2 TR FEE O 2 1 26 [ 31 8 0 TR JBE s % 3 26 1)
R Z B T RE M. T LABE . KA Z U 2 1)
IR — AR S BR A4 5 ). MCREAR B 3E . FRT7E R
L JZE U 2 ) LT3 T PR BIF 5 38 AN I3« 1 R T S e
—ESEREI FIE A AR L i HL B IE 1Y 58 5 B 5 Y
HARRE T8 A AR A 22 5.

ARSCIEB 1 3 AR R 2 AR AR R MR JZ YR 53 2R 4
S ) R 0 R LS JZ W 2 IR) LY 4% T T
117 E538  PRARA 1 T 45 7ol L Y1) SR A D 3 9 A
X G« B S X A8 SR i 7 ik AT T RAE IR T R
KA T T 16
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Background

With the continuous development of network informa-
tion technology, computer networks expand rapidly in the
world, and the number of Web pages in the Internet showing
the exponential growth. Then the challenges that we face is
how to organize and deal with these vast amounts of informa-
tion effectively, how to search, filter and manage these net-
work resources better. Therefore, Web text classification has
become an important technology. Web taxonomies (i. e. the
Yahoo! Directory and the Open Directory Project) often have
a large scale, hierarchical and multi-dimensional taxonomy.
However, the actual number of Web documents far exceeds
the number that has been manually placed into the taxono-
mies. This combined with the fast-growing pace of the Web
as well as dynamically generated Web-pages argues for the
need for the large scale hierarchical classification methods
that can automatically place Web pages into Web taxonomy.
Thus the problem of classifying a Web document to a large
scale hierarchical taxonomy presents a new challenge which
becomes a popular topic recently. According to the LSHTC
experiment in the Large Scale Hierarchical Classification
Workshop of the ECIR 2010M%), the maximum classification

accuracy by all the 19 methods attended is 0. 467. Obviously,
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the performance can not meet the actual demands. There-
fore, the large scale hierarchical text classification becomes
the current hot spots. Large scale hierarchical classification
problem researches how to classify the Web documents into
the categories among the class hierarchy, which is surveyed
in this paper. Firstly, a definition of large scale hierarchical
classification problem is proposed, which is used to describe
the problem in abstraction level. Meanwhile, strategies for
conquering the problem are also investigated. Secondly, clas-
sification of solving methods for this problem is analyzed,
and on the basis of the classification, many typical solving

methods are introduced and compared. Lastly, future
research trends of the solving methods for this problem are
reviewed. At the National High Technology Research and
Development of China ( No.2011AA010702,

No. 2010AA012505) , there is a need that automatic classifi-

Program

cation of Web pages in the Internet according to the multi-
level, multi-dimensional criteria of network services for the
national network security management needs. My work can
provide a solid theoretical foundation and methodological

guidance for this program to some extent.



