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ABSTRACT

In this paper, we propose a Documents Cluster Labeling method using information confent of words in clusters fo understand what
the clusfers imply. To do so, we calculate the weight and frequency of the words. These two measures are used to determine the
weight among the words in the cluster. As a nest step, we identify the candidate labels using the WordNet. At this time, the candidate
labels are matched to least common hypermnym of the words in the cluster. Finally, the representative Iabels are determined with
respect to information content of the words and the weight of the words. To prove the superiority of our method, we perform the
heuristic experiment using two kinds of measures, named the suitability of the candidate label (Suitabilityd) and the appropriacy of

representative label (Appropriacy,,_l). In applying the method proposed in this research, in case of suitability of the candidate label,

it decreases slightly compared with existing methods, but the computational cost is about 20% of the conventional methods. And we
confimed that appropriacy of the representative Iabel is better results than the existing methods. As a result, it is expected fo help
data analysts to inferpret the document cluster easier.
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(Table 1) Related research for document cluster labeling

Semantic relation

Method of scoring the

Semantic of words Candidate label . Ref.
between words representative label
- Co-occurrence Words in cluster Conditional probability [1]
Internal - Co-occurrence Words in cluster PageRank [2], [3]
Information-based - Co-occurrence Words in cluster Centroid of graph [4]
- Co-occurrence Phrases in cluster Cosine similarity [5]
Wikipedi Wikipedi Word in cluster & Centroid of h 6
fepedia fapedia Word in Wikipedia oI of §1ap
Wikipedi Wikipedi Word in cluster & Conditional vrobabili 7]
i a i a onditional probabili
External pe pe Word in Wikipedia P i
ion- Phrases in cluster
Information-based WordNet Co-occurrence . . . Conditional probability [8]
using lexical chain
Word in cluster &
WordNet WordNet ] Heuristic [9], [10]
Hypernym in WordNet
et QB HEstE| (183239) 63
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Words Weight Calculation Medule

[ Transform the each cluster data to BOW |
]

[ Calculate WF-ICF of the words in each BOW using WordNet ]

]

Candidate Labels Identification Module L

[ Extract the hypernym-based word tree using WordNet |
I

[ Salect candidate label based cn common hypermym using word tree | —

~

|
Represantative Labels Determination Module )

Weight of the Candidate Labels Calculation Sub-Module

Casculate the Information content of
each candidate label in word tree
L

Cakculate importance of each
candidate label for cluster

1
( Calculate the weight of each candidate label for cusber ]
i

[ Top k candidate labels selaction ]

A

A
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(Figure 1) Overall architecture of information content-based document cluster labeling
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edible fruit

plant rt

plant organ

: Word

I
1 - Hypemym

I reproductive structure I

/=]

(Ol 2) #=ul 7|k /= E2f(ol)
(Figure 2) WordNet-based words tree (illustrative example)
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Hyper,: fBOW, of ZEE 013 cr; 2 A9 Mt

Hypercr;: fBOW, O Z&tEl BE 0|3 cr; Of CHSH A9lof TE

hyperly: Hypercr O &8 Q& h #H &9/0]

ws;: fBOW, O ZatEl HK| 0f2/Qt Hypercr O Zotel &2lofe]

WT;: ws;2| o{%let EUHE 0| o
Cl: it ZR{AEO Cf3 2012 T (cly: €L Fof e I TR 0|E)
1 Forall j
2 Hyper.,, <Extract hypernym of ct;; in fBOW; using WordNet
3 EndFor
4 H}werct”=le H}werct”
5 WS;=T;UHyperry,
6 Build the word tree WT; using WS; and WordNet
7 Forall h
8 n(hyper}_‘-rl) =0.0
9 Forall j
10 If t;; is hypernym of hyper["TL
11 Then n(hyperchr‘) = n(hyper}‘n) +1
12 EndIf
13 Map n(hyperly )to hyperly,in WT;
14 EndFor
15 EndFor
16 Forall h
17 IF n(hyper}‘TK) > max (n(hypernym of hyper}‘ri)) in WT;
18 Then Cl; < hyperly,
19  Endif
20 EndFor
21 Forall h
22 Forall cl;
23 If tclll‘/ is hyponym of hyperf-r
24 Then n(hyperpT) = n(hyperf-r ) +1
25 EndIf
26 EndFor
27 EndFor
28 Forall h
29 1F n(hyper}‘ri) > max (n(hypernym of hypuETK)) inWT;
30 Then Cl; « hyperfy,
31 Endif
32 EndFor
(38 3) #2 2olz A LD

(Figure 3) Identification algorithm of candidate

labels
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(Table 2) Comparison of the number of candidate labels by methods

Category Words in fBOW Ours 9] [10]

Earn Ct, loss, net, quarter, shr 7 5 34

Acquisition ~ Company, corporation, group, pct, share, stake ,stock 8 7 53

Money-fx Bank, currency, dollar, economy, exchange, finance, firm, 9 7 59
market, money

Grain Corn, crop, grain, pct, product, stock, ton 10 9 47

Crude Barrel, company, crude, market, oil , OPEC, petroleum 11 8 45

Trade Bll'hon, export, import, market, minister, office, surplus, 10 3 89

tariff, trade
Interest Bank, bill, interest, market, pct, rate 9 7 57
Ship Gulf, port, ship, tanker, union, vessel 7 6 42
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Category Ours 9] [10]
1. Asset 1. Possession 1. Possession
Earn 2. Possession 2. Relation 2. Relation
3. Relation 3. Measure 3. Asset
L 1. Share 1. Stock 1. Stock
Acquisition 2. Stock 2. Asset 2. Share
3. Asset 3. Organization 3. Asset
1. Commercial enterprise 1. Act 1. Finance
Money-fx 2. Finance 2. Enterprise 2. Commercial enterprise
3. Monetary system 3. Commercial enterprise 3. Act
1. Food Stuff 1. Seed 1. Seed
Grain 2. Seed 2. Product 2. Grain
3. Grain 3. Food stuff 3. Product
1. Oil 1. Lipid 1. Organic compound
Crude 2. Fossil fuel 2. Organic compound 2. Lipid
3. Organic compound 3.0il 3.0il
1. Place of business 1. Unit 1. Place of business
Trade 2. Trade good 2. Artifact 2. Establish
3. Act 3. Place of business 3. Trade good
1. Possession 1. Possession 1. Relation
Interest 2. Transferred property 2. Relation 2. Possession
3. Currency 3. Transferred property 3. Transferred property
1. Vessel 1. Craft 1. Ship
Ship 2. Craft 2. Vessel 2. Vessel
3. Ship 3. Ship 3. Craft
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(Figure 6) Appropriacy of representative labels by

categories
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