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Abstract Traditional document clustering methods use vector space model (VSM) of words to
represent documents. This VSM representation only measures the importance of a single words, while
ignores the semantic relationship between words, and has high dimensionality. In this study. we
propose a new document clustering method: FIC (frequent itemsets based document clustering
method). In the method, we use frequent itemsets (where a {requent itemset is a set of {requently co-
occurred words) mined by FP-Growth algorithm in documents to represent each document. We then
construct the document-document relationship network based on the similarity between pairs of
documents at this new representation. At last, we divide the network into communities using a given
community detection method to complete document clustering. Thereby, FIC can not only overcome
the high dimensionality of VSM, but also fully make use of topological relationship among documents.
The experimental results on two English corpora (Reters-21578 and 20Newsgroup) and one Chinese
corpus (Sougou-News) demonstrate that the proposed method FIC is superior to the other existing
frequent itemsets based methods and other classical state-of-the-art document clustering methods, and
the top K words for characterizing each topic of documents identified by FIC are more meaningful than

the classical topic model LDA (latent Dirichlet allocation).
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Table 1 Dataset in the Experiment
KW PR EEE
Dataset Number of Number of Maximum Number of Minimum Number of Number of
Documents Clusters Documents in the Cluster Documents in the Cluster Different Words
N4 1200 4 300 300 14608
R5 2274 5 991 130 11082
RS 946 8 216 63 6572
R12 1712 12 326 44 9072
C6 2689 6 599 236 72805

Table 2 Description of N4
F2 N4 HIEHR

Name of the Class

Number of Documents

Atheism
Baseball
Space

Mac. hardware

300

300

300

300

Table 3 Description of RS
®3 RS HEHR

Name of the Class

Number of Documents

Table 5 Description of R8

*® 5 RS HIBH IR

Name of the Class

Number of Documents

Money-fx 130
Trade 216
Ship 91
Interest 85
Crude 211
Sugar 73
Coffee 77
Gold 63

Earn
Money-fx
Trade
Acq

Crude

726

130

216

991

211

Table 4 Description of R12

* 4 RI2 HIFEHIR
Name of the Class Number of Documents

Cpi 44
Earn 228
Gold 68
Money-fx 155
Gnp 49
Coffee 88
Trade 225
Acq 326
Interest 114
Grude 224
Ship 106
Sugar 85

Table 6 Description of C6

F 6 C6 HBH A
Name of the Class Number of Documents

IT 549

W 22 472

S5) 599

ek e 236

HE 458

T 375

3.2 RHEIFMiEtR
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Table 7 Result of Algorithms

x71 HIERBE
F-measure
Algorithms
N4 R5 R8 R12 C6

K-means 0.5721 0.7774 0.4099 0.4848 0.4152
SPK-means 0.9688 0.6936 0.7577 0.6942 0.5818
GNMF 0.9160 0.4123 0.5834 0.4794 0.4865
LDA 0.9532 0.7195 0.5145 0.6190 0.5080
FIHC 0. 80 0.7040 0.6599 0.6137 0.4536
MC-1 0.5936 0.4602 0.6421 0.4842 0.4266
FIC-K 0.9507 0.8576 0.8146 0.7364 0.5677
FIC-S 0.5876 0.7634 0.7162 0.6530 0.5094
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Table 8

Thresholds in the Data
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Dataset  Minsupport ;:“htlz Ftﬂjlld‘ ENLE %ﬁ%iﬁ? COEETES 3 It ik T% fi bbﬁ %HF% i
10 f 451 %6 0] 4 ok i 38 R A 8L X B 2 R OR B
N oom 0005 0.75 FIC-K 3% 7 56 0K 10 =2 0 4 3 1 0L« D o 25
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Table 9 Topic Description
Fx9 EIHIR
Dataset Class FIC-K LDA
Atheiem {go@), {_pcopnT (isktm), {moral } . { atheism }, { atheist } . Géd,pcoplg,isl@,moral,athcism.jon,cvid.
{keith} . {jon} , {livesei} , {argument} keith, atheist, exist
Basehall {game) . {team} , {hit} , { baseball} , { player}, { win}, { scason}, Game, team, hit, player, bascball, win,
{brave} . {pitch} , {score} season, plai. brave, pitch
M Space {space}, {nasa}, {orbit}, {lunar}, {nasa, sapce}, {moon}. Space. nasa. orbit. moon, lunar, gov.

Mac. hard-ware

{launch} , { satellit} , { shuttl} , { henri}

{appl}, {mac}, {drive}, {centri}. { quadra}, { simm}, { video} ,

{monitor} ,{chip}, {ram}

satellite, earth, henri, scienc

Appl, mac, drive, video, centri, monitor,

quadra, simm, speed, machin
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Continued (Table 9)
Dataset Class FIC-K LDA
E {mln}, {net,mln}, { profit}, {dlr}, {net},{ct}, {loss},{earn},  Miln, profit, net, dlr, ct, loss, quarter, earn,
Sarn
4 {oper} , { billion} oper, billion
2y, fx}, {currenc} . { bank}, { dollar}, {rate} . yfx,
{money, fx} {cur‘anc} {bank}, {dollar} , {rate} , { moneyfx Share, offer, stock, bid, tender, board,
Money-fx currenc} , { treasuri} , { exchange}, { central, bank}, { currenc, .
merger, takeov, file, outstand
dollar}
R5 Trad {trade}, {japan.trade}, {tariff}, {tariff,trade} , {japans,trade}, Trade,japan, bank, market, japanes, dollar,
rade {reagan}, {import} . {export} , {offici} . { export,trade} foreign, currenc,rate,import
Ac {share}, { offer}, { common }, { stock}, { stake}, { outstand}, Stake, subsidiari, sell, complet, purchas,
e {merger}, {common,share} , {board} , { commiss} asset, share, bui,common,acquir
Crud {oil}, {barrel}, {crude} ,{barrel,oil}, {crude, barrel} ., {energi},  Oil, barrel, crude, price, petroleum, energy,
-rude {openc,oil}, {crude, barrel,oil} , { bpd} , { product} ga,opec, product, bpd
Interest {bank}, {rate}, { pct}, {rate, bank}, { pct, rate}, { pct, bank}, Bank, rate, pct, billion, money, fund,
nreres {billion} , {lend} , {lend, bank} , { billion} interest, market, mln, liquid
Trad {trade}, {japan}, {japan, trade}, { retali}, { semiconductor}, Trade, japan, japanes, import, industry,
rade {japanes,trade} ,{retail,trade} , {import} , {tariff} , {agreement}  reagan,offici,unit, retail,semiconductor
Shi {ship} . { port}, { strike}, {union}, { strike, union} , { worker} , Ship, strike, union, port, worker, vessel,
Ship {vessel},{pai},{cargo},{protest} cargo, pai,labour,spokesman
M [ {dollar}, { currrenc}, { rate}, { exchange}, { pari}, { currenc, Dollar, polici, econom, pari, rate, nation,
oneymx dollar} , {bank} , {axchange,rate}, {dollar,rate} , { stabil} exchange, ecnomi, currenc, stabil
RS
Crud {oil}, { barrel }, { crude}, { barrel, oil}, { crude, oil}, { price},  Oil, opec, barrel, bpd, crude, mln, price,
rude {opec}, {bpd} ,{energi},{opec,oil} energi,Saudi,arabia
{sugar},{tonn}, {sugar, tonn}, { export}, {mln}, {billion},  Miln,billion,dlr, tonn, export, figur, januari,
Sugar . . . . . .
{dlr},{import} , {januari} , { figur} import, sugar, februari
Coff {coffe} , {quota} , { coffe, quota}, {ico}, {ico, coffee}, {export},  Coffe,export, produc, quota, price, London,
"o
ee {ico,quota} , {coffe,ecport} , {produc}, { brazil} trader, brazil,ico, talk
Gold {gold} . {ounc}, {ounc, gold}, {mine}, { mine, gold}, {ton},  Gold,compani, mine,explor,ounc, ton,drill,
o
{ton,glod} , {ounc, mine} , {ton,gold,ounc} , { ton,ounc} resource, corp, reserv
Coi {monei}, { market}, { money, market}, {stg}, { england}, Pect,billion, year, mln, stg, quarter, export,
'pi
! {shortag}, {bill} , {mln} ,{stg,mln} ., {bank} bank,januari, rise
E {mln},{net},{dlr},{ct},{net.mln} . {loss}.{shr}.{ct.net}, Miln, dlr, loss. ct. net, year, oper, profit,
am {net,dlr} , {profit} company ,shr
Gold {gold} . { mine}, { mine, gold}, {ounc, gold}. {ounc}, {ton}, Gold, mine, ounc, ton, company, product,
o
{resourc}, {grade} , {drill} , {reserv} Canada, per, pct, feet
M ‘ {currenc}, {dollar}, {rate}, { pari}, { exchange}, { currenc, Bank, dollar, market, exchange, rate,
oney-fx
v dollar} , {treasuri} , { stabil} , { secretari} , { stabil } currenc, foreign, polici, economy, debt
G {bank}, {fund} . {billion} . { dollar}, { govern} ., {rate}. { fund,  Minist, countri, meet, talk, gatt, agreement,
n
p bank} , {dollar,bank} ., {feder} ,{monetari} year,world, gener, state
{coffe} , {coffe,quota} , {quota} , {export} , { coffe,export}, {ico, . .
. . . Coffe, price, quota, export, opec, produc,
Coffee coffe, quota }, { produc} . { quota, export }, { brazil }, { brazil, .
brazil, market, mln, meet
R12 coffe}
Trad {trade }, {japan}, {japan, trade}, { tariff }, { tariff, trade}, trade, japan, japanes, import, office, state,
race {offici} , {reagan} , { washington} , { surplu} , { offici, trade} market,industry, Reagan, unit
A {share},{acquir}, {inc}, {acquisit}, { compani}, { sharehold},  Share, compani, offer, dlr, stock, pct, corp,
e {offer} ,{stock},{common},{complet} inc,group,sharehold
Int . {rate},{pct}, {rate, bank}, { bank}, { rate, pct}, { rate, bank, Pct, rate, bank, price, februari, point, year,
nteres
pct}, {point}, { point,rate} , { bank,pct} ,{lend, rate} march,base,interest
Crud {oil}, {barrel} , { barrel,oil} , {crude} , { price} , {crude,oil} , {oil,  Oil, crude, barrel, dlr, price, energi, bpd,
rude price} , {energi} , {opec} ,{crude, barrel} company , petroleum, product
Shi {ship}, {union}, { port}, { strike}, { worker} , { pai}, {disput},  Ship, union, port, china, strike, spokesman,
P {spokesman} , { brazil} , { transport} worker, vessel, seamen, offici
s {pct}, {sugar}, {tonn}, { year}, {rose}, {januari}, { sugar, Sugar, ton, mln, year, export, price, trader,
ugar

tonn} , {compar} ,{rose,pct}, { export}

import, produc,intervent




AN I T B AR R BB AR Ry R

111

Continued (Table 9)

Dataset Class FIC-K LDA
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