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Project Description

The Intute project, co-funded by JISC (Joint Information Systems
Committee) and AHRC (Arts and Humanities Research
Council), is a joint work between NaCTeM, Mimas and the
Intute Repository Search Project.

The aim of the Intute project is to develop an intelligent semantic
web search service using NaCTeM's text mining tools to grant
users the benefit of advanced searching within an enhanced
subset of the Intute repository, which harvests and aggregates
metadata from UK-wide open repositories.

One aspect for the Intute project is to employ the techniques of
Text Classification (TC) — automated categorisation of
“unseen” documents into pre-defined class-groups.
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The Usage of TC in Intute

The “two-stage” usage of TC techniques in the Intute project can
be detailed as follows.

Stage-one Usage: Single-label TC

During the early stages of the Intute project, we are only
focusing on those documents belonging to either Social
Science or Bio-medical Science. However, documents in the
Intute repository are not necessarily assigned to domain-
classes. It is therefore an essential preliminary task to
automatically and accurately distinguish these Social Science
or Bio-medical Science documents from other documents in
the collection.
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Stage-one Usage of TC in Intute
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Fig. 1. Stage-one Usage of TC in Intute
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Demo of Single-label TC
— The TFPTC text mining software

Classifier Type

CARM - Classification based on Association Rule Mining

Classifier Name

TFPTC — Total From Partial Text Classification

Document-base

Reuters.D6643.C8

# of Documents

6,643

# of Classes

8, {acq, crude, earn, grain, interest, money-fx, ship, trade}

# of Doc. per Class

{2,108, 444, 2,736, 108, 216, 432, 174, 425}

Feature Selection

Mutual Information

# of Key Words 1,200
Support 0.1%
Confidence 35%
Training : Test 50:50
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mmand Prompt

IC-“Documents and Settings“~Yanho lated_softuare\ﬂl_NGL)jaI:
JETE N ETTEY

IC=~Documents and Settings“Yanbho J._
wa TextMiningGUI_App

B

Uang Java Code-~PhD_wrelated_sof tware MI_NGL>ja|

START TEST RUHN

iConfidence (default B@:x)
Signifcance index

Lower noise t'hold
Support {default 28>
Upper noisze t’'hold
Maximum Hum. Sig. Words

ETART ANALYSING DOC BASE
(READ TRAINING SET

FOR KEYWORDS

Mum. docs. in training zet = 3321
ID NOISE. ORDINARY AND SIGNIFICANT WORDS IN WORDE BIN TREE
LST = B.2x <6 doc"%é UST = 2@8.8x <664 docs>. SI = 1.BE-4

Max # sig words 12

Mutual Information
N1l Significant Words
N is 1288 words.

bution calculation stratgey
Uor list generation stratgey =
identification stratgey = First N {(distributed>.
of one itemsets = 128
REFID TEST SET

Num. docs . test set = 3322
START CLHSSIFICRTION (BEST FIRST>. TFPC WITH X-CHEKING AND CSA ORDERING

Saanaa
6

Max num frequent sets
Max size of antecedent
Humber of records in training set
MHOTE: Data set reordered
[Creating P—tree table
Support = B.1,. Confidence = 35.8
Minimum support = 3F.32 (Recowdsz)
Max num freguent sets 588888
Max size of antecedent 6
Humber of records in training
NOTE: Data set reordered
Aoy ri—TFP with H-—Checking
Minimum support threshold =
iGeneration cime = 33.8 seconds
fccuracy = 85.8
Humber of rules 1583
Max size of antecedent 3
Auve size of antecedent 1.34
Antecedent size distribution
Antecedent size 1
Antecedent size 2
Antecedent size 3

set 3321

B.1x €3.32 (records?
{B.55 mins>

{accounted> —> {earnl
{advance> —> {earn’
{affiliates> —2> {eawrn’
{aide> —> {earn> 106.8:
{amsterdam> —> {earn> 100._8:x
—) {earn> 1808._8:
—=» {crudel

—» {earny

—» {acgl
—» {earn’

—=» {trade}
{complaints? -> {acqg?
{cosr -2 {acgr 198.8x
{coupon? —2> {earn> 1860_8x
{deterioration?> -> {earn> 100.8x
{distribution> -» {acqg> 188.8x
{dollars> —2>» {earn> 1808.8x

188.8:x
188 .8:x
188 .8:x
A, 8

188 .8:
188 .8:

yi
{citingl
{comments>
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File | Thresholds Sig. Word Strats.

RECTORY:

p= CiDocuments and Settingstyanbo J.WangWava Codel\PhD_related_softwarelTRFIn
FECIFICATION FILE:

le name = CADocuments and Sefting=stanbo J Wangilava CodelPhD_related_sofuwar

Algorithm Evaluation Class. Strat. Output Batch
About
Text Base Dir.

Text Base Spec.

First Nrecs rude, earn, grain, interest, money-fe, ship, trade}
Start b
Start Batch Mode 5]
Start Set of 8 Mode s UES:
Exit -
UUTFUT THRESHULL WALUES:
Support =01
Confidence =3a.0
Signifcance =1.0E-4
Upper Moise =200
Lower Moise =02

SET MAKIMUM MUMEBER SIGMIFICAMNT WORDS:
haximum number of permitted significantwords = 1200

Selected Significance contribution calculation strategy = Mutual Information

Selected potential significance words list generation strategy = All Significant Words

Selected significantword D strategy = First M (distributed)

Selected Th algorithm = Keywords

Selected rule evaluation strategy = 50:50

Cutput:
Classifier Stats. = true

Cutput:
Classifier Stats. = true
Classifier = true

The Keyword-only Approach

4 3
LUCS-KDD (Liverpool University Computer Science - Knowledge Discovery

in Data) group Text Mining demonstrator.

“ersion 1 Created by Frans Coenen (28 Fehruary 2006)



<+ Command Prompt - java TextMiningGUI_App = Command Prompt - java TextMiningGUI_App

{tiresr -> {acqg} 1P@.8x {central? -> {ship> 66.66x%

{travel? -> {acq> 10@.8x {congressmen> -2 {money—fx> 66.66%

{treasury} -—> {acq> 100.8x {agricultural, amc> -> {interest} 66.b66x

{union? -> {acq? 100.8x {exxon} -—>» {ship} 66.66%

{via¥ -» {acqg> 188.8x {exported? -> {trader 66.66%

{windfall> -> {acqg> 100.8x {hearing> -> {money—fx> 66.66x

{uritedowns} -> {acq} 100.8x {hands> -> {trade} 66.66x

{store} -—> {crude> 1P0.8x {hundreds> -> {trade} 66.66%

{surprised? -> {crude’} 1P@.8x {advisors. congressional} - {interest} bb.bbX%

{trump? -> {crude> 100.8x {leveraged? -> {money—fx> 66.66x

{unwillingness} -> {earn} 100.8x {live* -> {ship> 6G6.66x

{usair} -> {ship} 100.8x {livestock} -» {trade} 66._66x

{taft} -> {trade> 180.8x {attend, buys} -—> {interest} 6b6.66X

{unrelated> -> {trade> 108.08x {auctions. buys} ->» {interest} 66.b66%

{agriculture, crops} -> {interest} 100.8x {agriculture, citibank> -2 {interest} 66.66%

{angeles, crops> —> {interest} 100.8x {announcing, commodity} -3 {interest} 6b.bb6x

{hancshares, contract? -—> {ship} 100.8x {attend, crops* -> {interest} 66.66%

{agricultural, arrived? -> {trade> 1808.8x {commodity. dead?> -> {interest} 66.66x%

{hra211, 01t1hank} - {1nterest} 188 .8:x {agriculture,. effectiver -> {money—fx> 66.66X
+ st 133132 {bhonds, exchequer} -—» {ship} 66.66x

dr1111ng} -> {1nterest} 1608.8:x {principles} -» {acg? 6b6._bb6x
{advisors, dependence} -> {money-fx> 100.8x {propose’ -» {crudet 6b.66x
L1 15 o L “SITLPS B i {prospect} => {crude 66.66%
{contract. discount> -> {ship} 100.8: {protect> -> {crude> 66_66x
{hancshares, expenses> -—> {ship> 1080.8x {primarily> -3 {earn’ 66_66x
{declaration, expenses> -» {ship> 108.8x {recommendations} -> {earn} 66.66%
{bancshares, feh} -» {ghip> 188.8x {reforms} -> {interest} 66.66%
{declaration, feh} -> {ship} 108.8x {pumping? -> {money—fx> 66.66x%
{expenses, fehd -> {ship} 160.8x {rand} -> {money—fx> 6b._66x
i ; {rapidly> -> {money—fx> 66.66x%
{agriculture, foreseer - {acqg> 108._8x {quarter> -> {ship} 66.66%
{agriculture, curhs} = {crude> 1P@._8x {raises> -> {ship} 66.66x
P tgrain 18887 {prior} -> {trade> 66.66x
{hase, daniel} —) {graln} 188.8: {gteplyr => {ipader 6666
{daniel, deferred? -» {grain> 180._8x {adjusted. algeria,. attack} -> {crude} 66.66%
{daniel, discussed> -> {grain} 100.8 {adjusted, chinese> -> {acg} 66.
{deferred. discussed? -> {grain> 1A8.8x -
{deferred, family> -> {grain} 1600.8x {achieve, crude} -» {acg> 66.b66x
{bhaze, grains} -» {grain> 160._8x {amhassador, api* -» {crude} 6b._66%
{citibank. commodity} -> {interest} 188.8x {across, brazil} - {crude} 6b6.66%
{amc, crops} -—> {interest} 100.8:% {agricultural. brazilian> -> {earn? 66.66%
{auctions, crops? -> {interest> 1008.8x {alvite, chipmakers} -> {earn} 66.bb6x
{citibank, effective} -> {interest} 108.8x {banks, chips* -> {grain} 66.66%
{advisors, finalized -> {interest} 100.8x {hase, deferred? -> {grain} 6b.66x
{hodies. indicates* -> {interest} 188.8x < ing. d> -> {interest> 66.66%
{hureaun, indicates> -> {interest} 100.8x {affected, bond> -> {interest} 66.66x
{agriculture, arab* -> {money—fx> 188._8x {bhodies, bhureau} -> {interest} 66.bb6x
{accord. cereals? - {money—fx> 108._8x {agriculture, closely> -> {interest} 6b6.6b6x%
{advisors,. classes? - {money—fx> 188.8x {announcing,. congressional? -» {interest} 6b.66X
{advisors, closes? -> {money-fx> 1080.08x {carryforvards, congreszsional’> -> {interest> 6G6.66x
{agriculture, closes -> {money—fx> 188.8x {bhond, congreszmen} -> {interest} 66.b66x
{advisors,. completing? - {money—fx> 1P@A._Bx {alvite, dan> -> {interest} 6b6.66%
{agriculture, containers} -> {money-fx} 10@.8x {associated, dan> -> {interest} 66.66%
{agriculture, dependence> -> {money-fx> 100.8x {congressmen, dan? -> {interest} 66.66x
{advisors, discussion¥ -» {money—fx> 18@._8x {bhond, dead* -» {interest} 66.b66x
{advisors,. kept} - {money—fx> 160._8x {consecutive, discovered? -» {interest} 66.b66x
{ct, louisiana} -> {money-fx> 1688.8x {auctions,. disputer -> {interest} bb.bb%
{algeria,. bhuyout? -> {ghip> 186.8x {hond, dispute} -> {interest} 6b.6bX
{bhonds, delay* ->» {ship> 188._.8x {dan, dispute* -> {interest} 66._66x
{declaration, diagnostic> -> {ship} 100.8x {agriculture, easier? -> {interest} 66.66%
{colombhia. discount> -> {ship> 188.8x {commodity, effective} -» {interest} 6b6.66x%
{honds, employers> -> {ship> 1008.8x {attend, ends} -> {interest} 66.66%
{honds, exported> -> {ghip} 188.8x {advisors, followed> -> {interest} G6.66%
{diagnostic, feh> - {ship> 188.8x {advisors, indicates} -> {interest} 6b6.66x
{damaged. gone> -—> {ship> 188.8x {acres, assistance} -> {money—fx> 66.66%
{agricultural,. asks> -2 {trade> 188.8x {assistance. hond> -> {money—fx> 6b6.bbX
{adopt¥ -> {earn> 97.63x {acquires,. cheap?> -> {money—fx} 66.66x
{chartered} -> {earn} 97.82x {advisors, dealer’ -3 { x> 66.66%

Some Interesting Rules
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ence <default B8:x>
Signifcance index
Lower noise t'hold
Support (default 282>
Upper noize t'hold
Maximum Hum. Sig. YWowrds

[PHRASE MINING
Delimeters
Contents

stop marks and noise words
at least one significant word and ordinary words

START ANALYSING DOC BASE FOR PHRASES
[(READ TRAINING SET
MHum. docs. in training set = 3321

ID NOISE. ORDINARY AMD SIGHNIFICANT WORDE IM WORDS BIM TREE
[LNT B.2x <6 docs>, UNT = 20.8x (664 docs>, SI 1.8E—4
Max ¥ zig words 1288

Eignificance contribution calculation stratgey Mutual Information
Potential Sig. Word. list generation stratgey = All Significant Words
i Word. identification stratgey = First N {(distributed>. H is 1288 words.
of one itemsets = 18649
READ TEST SET

Hum. docs. in = 3322
START CLASSIFICATION (BEST FIRST>,. TFPC WITH X-CHEKING AND CSA ORDERING

Max num freguent sets S888868
Max size of antecedent 6
Number of w»ecordsz in training set
HOTE: Data set reordered
ICreating P-tree table
Support = B.1, Confidence = 35.8
Minimum support = 3.32 {(Records)>
Max num freguent sets = LHBAEUHA
Max size of antecedent 6
Number of w»ecordsz in training set 3321
HOTE: Data set reordered
Apriori—-TFF with ®¥—Checking
Minimum support threshold = B.1x (3.32 (records>
Generation & = 16%2.33 seconds <(2.82 mins>
Accuracy =(B7.21
Mumber of rulec = 1883
Max size of antecedent 2
fve size of antecedent 1.82
Antecedent size distribution

Antecedent size 1

Antecedent size 2 28

<{above normalk> —> {earn> 108._8:x
{<{{accept ec?¥ - {earnk 1880._8x
{{accept santos hid¥* —» {earn’ 188.8x
{{accounted?> —> {earn’ 1868.8x
{{acguire another?? -> {earn’ 180.8:

{{acguire any additional staff>> -2 {crude’ 10H0.8x
{{acguire chemlawn>> -2 {acg? 108_8:x

{{acquire coastal bancorp*? —» {cruder 108.8x

“{{acqguire existing investment dealers¥} —» {earn’ 1808.8x
<{acquire Jjohn paulX? —» {earn’ 188.8x

{{acquire new stock representing? —»> {earn} 1608.8x
{{acqguire north*> -» {earn? a8 . 8::

{{acguire restr? —> {eawrnt 180.8x:

{{acqguire zomeX> —> {eawrnl’

{{acquire s=tockk*> —» {eawrn’

‘{acqguired business¥} —» {acgl}

{{acquire united national bhankX*

{{acqguired all issued shares>¥

{{acquired electronics components>

The Phrase Approach

aCTleM

File | Thresholds Sig. Word Strats. Algorithm Ewvaluation Class. Strat. Output Batch

i

About -
Text Base Dir. (]
Text Base Spec. ;\-I:UES:
First Nrecs .
CALUIES:
Start

Start Batch Mode
Start Set of 8 Mode
Exit L

SET MAXIMUR MUMBER SIGNIFICANT WORDS:
Waximumn number of permitted significant words = 1200

Selected Significance contribution calculation stratedy = Mutual Information

Selectad potential significance words list generation strategy = All Significant Words

Selected significant word ID strategy = First W {distributed)

Selected Thi algorithm = Keywords

Selecied rule evaluation strategy = 50:50

Cutput:
Classifier Stats. = true

Output:
Classifier Stats. = true
Classifier = true

START CLASSIFICATION:
Text Base Dir. = CADocuments and Settings™anbo J.Wanglava CodelPhD_related_software'TPPInput_Re

Class list ={acq, crude, earn, grain, interest, maoney-f, ship, trade}
FileStern = reuters

FileEnd bt

Murm. recards = BE43

Support =01

Confidence =350

Signhifcance =1.0E-4

Upper Moise =200

Lower Moise =02

Sig. Y. strat. = First W {distributed)
Thl algarithm = Keywords

Sat. Strategy = C8A

Eval. strat. =4a0:a0

Selected TM algorithm = DelSk_cont3 0

4 »

LUCS-KDD (Liverpool University Computer Science - Knowledge Discovery

in Data) group Text Mining dermonstrator,

Wersion 1 Created by Frans Coenen {28 February 2006)



! = Command Promp _ |E'|J | = Command Prompt - java TextMiningGUI_App
@) {{agrlcultural optlons}} —) {crude} 133 ax {{alliez must}> -» {crude} 5B.@x

o cq1 i i | {{algeria iranian o0il minister}} -> {earn’ 58.8x
<@ {{agreed productlon celllng}} ' d {earn} 183 B/ {{all cases unchanged?} -> {earn} 5LB.8x
| [N {{agalnst new york developer donald trumpkr -> {money—fx> 100.8x | {{all outstanding cyclops shares>> -» {interest} 5HB.8x
5 again 0 Money—. B0, &; {{all properties?> -> {interestr G5LH.B8x
(B> {{agricultural futures markets}} => {money—fx> 100._8x | {{allegheny internationalX> -> {interest} 5B.8x
(B> {{agricultural legizlation}> -> {ship> 18@._8x {{all outstanding cyclops sharesr> -> {money—fx> G5@.0x
{{agricultural policy>> -> {acq? 180.8x {{allies must>> -> {money-fx> G5@.8x
(A <{{agricultural products husinesses}} —> {acqr 188.8x {{allow all exploration expenditure}> -> {money—fx> G5@.8x
i agriculture 1 = ci 5155 P {{allegheny noted}> -> {trade} 58.8x
{{agriculture secretary P1chard}} -» {acqg> 100.8x el gl Lrrader—70L0- 0
{{aid program outside>} -> {acg> 180.8x {{acquire taft broadcasting despite}> -> {acqgr 4B.27x
{{air atlanta could sell>> -> {acq> 1008.8x * Carqoiretotaht > CimtereTt—4 782
{{air canada courier buy sharply>> -> {acq} 100.8x | {{accord last month reached?} -> {money—fx> 47.16%
{{air north america provided no support?>} -> {acq} 100.8x | {{acquisition transactions}} -> {money—fx} 47.85x
{{agriculture department currently forecasts this3> -> {crude} 1008.8x {{acquisition regquires}> -> {interest> 47.85x
{{agriculture ministry official told reuters?} -> {crude} 1P@.8x | {{acquigition until negotiations are completed?> -> {earn> 47.85x
{{agricultural production>> -> {earn> 18@.8x {{adding these cuts are expected> -> {money—fx> 46.66x
{{agricultural trade reform under}} -> {earn> 180.8x {{actual sales might exceed output due}} -» {acg> 4b6.b6x
{{agriculture department analysts> -> {earn> 100.8x | {{advertisement placed}> -» {acq} 46.15x
{{agrlculture department officials?} -> {earn} 108.8x | {{accused?> -> {earn? 45.67x
- B8, B; {{acquire restaurants national}} -> {earn> 45_45x
{{agrlcultural products}} -» {interest> 188.8x {{against earnings no later than january}} -» {acq} 45.45%
{{agricultural production shar-l ouer}} => {money—fx> 100.0x {{after financial income2> -> {earn> 45.45x
agriculture subsidies - i . B {{after real tax including>> -> {interest} 45.45%
{{agriculture undersecretary danlel}} -» {ship> 188.8x {{against international market turbulence> -> {money—fx> 45.45x
{{aircraft engine repair>>} -> {acq} 100.8x {{acquigitionX> -> {interest} 45.8x
{{airline reported provisional?} -> {acqg> 188.8x {{acquire first>}} -> {money—fx> 44.44x
{{alaska should2} -> {acq} 10@.8x {{acquizition if subject}} -> {cghip} 44_44x
{{all crude}> -> {acq> 100.8:x {{acquizition if subject}} - {crude} d44_44x
{{all gencorp?> -> {acqr 100.8x {{aideX> -> {trade’} 44_44%
{{all united airlines flights}} -> {acq> 108.8x {{agriculture negotiations reach}} - {trade’ 44_44x
{{allegheny bhoard}> -> {acg> 108.8x {{agriculture ministry sourcesrr -—» {trade} 44.44%
{{allegheny made?> -> {acg> 188.8x {{agriculture ministry officials>> - {trade} 44.44x
{{allegheny voting power>> -> {acq> 100.8x {{agriculture department}} -> {money-fx> 44.44x
{{allied irish banks foreign exchange dealer john}} -» {acq} 108.8x | {{agricultural supports>> -> {money—fx> 44.44x
{{allow consumers there}} -» {acq} 100.8x {{aide indicated?> -> {grain> d44.44x
{{alaska?> -> {crude} 180.8x {{aid program*> -> {earn’ d44_d4x
{{all shareholders other than norfolk southern> -> {crude} 100.8x | {{air problemsz facing commerce}} - {crude’} 44_d44x
{{alleged european government subsidies}} -> {crude} 188.8x {{aide} - {acg> 44_44x
{{alleghany}> -> {crude 100.8x {{agriculture department should make grain}> -> {acq?
{{alaska north®> -» {earn? 108.8x {{agricultural producers}> -> {acq} 44.44%
{{all farm subzidies affecting trade within ten years>> -> {earn> 1088.08:x {{acquire hughes}> -> {crude} 43.9x
{{all federal waiting period requirements}} -» {earn} 108.8x {{acquire southern pacific}} -> {earn} 43.75%
{{all other gatt member}> - {earn’> 188.8x | {{act between defending higher oil prices>> -> {money—fx> 43.7%x
{{all shares tendered}> -> {earn} 1088.8x {{adequate certificate}> -> {interest} 42.85x
{{all transactions}> -> {earn} 100.8x {{adjusted>> -> {earn> 42.85x
{{allegheny reported earnings?} -> {earn> 1008.8x {{adjust ecuador oil facility}} b {earn} 42 .85
{{allegheny spokesmank> -> {earn> 180.8x 445
{{allies look very strongly>} -> {earn> 188.8x {{acqulre taft hroadcastlng co}. {actlue institutional dollar sales?} -> {
{{allegheny county}} -> {interest’} 188.8x mone y—fx* 41.664
{{algeria have already called?} -> {money—fx> 160._8x 5 e EErs  — 7 strader d1-b667
{{all funds under management}> -> {money—fx> 1P8@._8x | {{affect hoth pretax}} -» {trade} 41.66x
{{all grades?> - {money—fx> 188._8x > {{affiliated operations2} ->» {ship> 41.66%
{{all opec countriesr> -> {money—fx} 188.8:x {{after capital expenditurer> -> {money—fx> 41.66x
{{all tender offers should remain open?> -> {money—fx> 100.8x {{affect drilling done}> -> {money—fx> 41.66%
{{all these bhilateral?> -> {money-fx> 180.8x {{after capital expenditure>’> -> {acq} 41.66x
{{allow canadian bhanks}> -> {money—fx> 160.8x {{acquire supermarkets general}} -> {money—fx> 41._37x
{{allow gcc citizens}} -—» {money—fx> 18@._8x {{acquizition should have}} - {money—fx> 41.17x
{{allow exports> -> {trade} 100.8x {{acquisition raises> -> {interest} 41.172
{{allow monetary policy}} -> {trade> 1P@._8x {{acquisition vote}} - {acqg? 41.17%
{{allowed imports}> -> {acqg> 188.8x {{acquire major>> -> {acqr 41.02x
{{already caused losses estimated}} -> {acqg> 100.8x {{accounting method?> -> {money—fx» 48.62x
{{already lowered>> -> {acq> 1808.8x {{added no extraordinary opec conferencer} - {money-fx> 40.8x
{{already owns>> - {acg> 100.8x {{additional crude o0il storage>> -> {money—fx> 40.0x
{{ambassador real estate}} -> {acq} 1008.8x {{additional crude o0il loan?} -> {ghip> 40.8x
{{amc common shares opened}} -> {acqgr 18@.8x {{accept credit guarantees}, {acquire four florida banks}} -> {acq} 48.8x
{{amc shareholders other than renault} -> {acq} 10@.8%

Some Interesting Rules
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Stage-two Usage of TC in Intute
Stage-two Usage: Multi-label TC

Usually, a search result is presented as a (long) list of “matching”
documents. Fig. 2 shows the result for querying “fuel crisis” on
Google. There are total 1,320,000 records returned. Obviously, no one
will read them all. Hence presenting this search result in groups,
separated by different topics (sub-domain-classes) is suggested.

Fle Edr vew Fovortes Tock  Hep

_
Qoo - D - 6] (&) €| O sk e @D (- G E - B a
acickress [{B] aroc Tnewes poogie. o0 ehdssarchiimentiaafush-oiastrat om - B -
T - & w | Sewchwet + o e BRassey D CoMsl « (Daprveiwot + (Prodes ¢ Qe v fveic v A« @PPwsons + [esgnm -
Web |magez Maps Mews Shopping Ml mere W Sign i
Google @i EEOT

Search: @ the web () pagas from the UK

Wie b —Rmr..—i—frnhu Imed crisis .M seconds)
The S 00

t Domino Iz About To Fall ‘Where Oil's Future Stands. New Rpt.

Fig. 2. A Search
Result from Google
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Stage-two Usage of TC in Intute

Broadly speaking, Social Science sub-branches include
Anthropology, Economics, Education, Geography, History,
Law, Linguistics, Political Science, Psychology, Social Work,
Sociology, etc. Hence the search result of “fuel crisis” can be
presented regarding these branch-classes (see Fig. 3). Note that
a result document (record) may be associated with more than
one branch-classes.

Economics Political Science Geography Law
Document # 1 Document # 2 Document # 1 Document # 5
Document # 3 Document # 5 Document # 6 Document # 21
Document # 5 Document # 8 Document # 21

Document # 10 Document # 14

Fig. 3. Presenting a Search Result in Classes
10



Strategy of Multi-label TC

From the demo of Single-label TC, we see two rules as follows.

A
CA
A
CA>

Lamc, buys} -2 {interest> 8H_0:x
fadvisors, comprising? —2> {interest?> 80.08:x
Lannouncing,. crops} —» <{interest> BA.B8:
{citibank, crops¥ - {interestr HA.Ax
fadvisors, dec} —» {interest: BO_0x
fagricultural, decade? -2 {interest?> 860.08:x
Lhond, decade} -—->» {interest> B8B0.0:
‘{dead, effective} -2 {interest> EBA.@Ax
Lhond, fairlyr -2 {interest> BO_B8x
Lamc . gadullne} —) {interest? BE B/
{adu1aurs, com leted} —} Lmone —fx} BE |5
aduizors, COnNsis=ten [ 5 P
f{closes, dependence? —2»> {monewv—fx> 8O, B/
fadvisors, firer -2 {money—fx> 8BO._8:x
{announcing, follow: —» {money—fx> BA.@Ax
“ct, halt? - {money—fx> BO_Bx

famc, cropsy —» {interest} 100.0:x
Lauctions,. cropsy —> {interest> 1680.8:x
fcitibank, effective’} —» {interest> 1808_8:x
fadvisors,. finalized? —> {interest> 16800._8:x
Lhodies,. indicates? —»> {interest> 180._8:x
Lhureauw, indicates? —> {interest’ 100.0:
fagriculture, arabd —» {money—fx> 1808_8:x
{faccord., cereals? —» {money—fx> 1808._8:
Ladvizors. classea} =» {money—fx3> 1800.08:x
{aduisurs, —» {money— fx} 184. B/

(7] = mone g1 x -
{agriculture,. dependencer —) {money—Ff x> 133 B/
fadvizors, discussion? —2» {money—fx3 100.0:x
fadvisors,. kepty —2» {moneyp—fx} 1800.0:x
Lct, lounizianar —> {money—fx> 1688._8:x

Hence we indicate that a compound rule can be described as:

{Advisors, Completes/Completing} = {money-fx}
11



Strategy of Multi-label TC

Also from the demo of Single-label TC, we see another two rules.

Limplement? —» {tradel F1.42:x
{initiallyy - {monep—fx> F1.42%
Lindustrialised? —» {monewp—fx3> F1.42x
{improvingy —» {earn> F1_42x

<t{hilateral, boat? —> {trade} 1.42x
{agrlculture, fiveX —> fmoney—fx» 71.42x

{adu1uurs, hundd} —> {muney fx} 142
a

{annowncing, faivlyrx —3> {1ntereut} T1.42x
famc, fairlyr —> {interest> 71.42x
{announcing, dan¥ - {interestr F1_.42x
famc, commodity} —» {interestlr F1.42:x
fauditors,. bond} - {interest’ F1_42:x
{agriculture, alviter —» {interesty T1.42:x
Larabh, deferredr —2» {grain> 71.42x
{zamhia¥ —» {trade> 71_42x

{fruit? -2 {crude’ 68_.75x

{forward* -» {money—fx> 68.75x
{foundationy - {money—fx> 68.75x

{gatt} -» {trader 68_.75x

{gnp> —* {trader 68.75x

{adu1aurs, c1t1hank} —* {intereut} 68 _42x

(l
{adu1aurs, - {1ntereut} 68 _Bx

a Ghen

{cupe} —} {trade} 67, ?4/

{achieve? -2 {earn’ b67.62x

{asks}* - {earnry b7.56x

{fapiy - {earnt 6B7.17%

{central - {ship> b6b6.bbx

{congressmeny —»* fTmoney—fx* 6Gb6.66
{agricultural. amcr —> {interest} 66.66X
{exxon? —» {ship} b6b.bbx

Hence we indicate that a multi-labeled compound rule can be described as:

{Advisors, Bonds/Bond} = {money-fx, interest}
12
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Further Development

Fig. 4 shows the HASSET (Humanities and Social Science Electronic Thesaurus)
categories. The HASSET categories can be used to present Social Science related
documents in subject/domain hierarchies. We introduce an hierarchical multi-
label TC problem to map new unlabeled documents to the HASSET hierarchy.
This allows the user to concentrate on a “small” group of “interesting” results
and offers a solution to the problem of information overload.

Fig. 4. The HASSET
Categories

ooooooooog
Of
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Summary

The Intute project aims to develop an intelligent semantic web
search system that deals with Social Science and Bio-medical
Science documents.

Text classification is a well-known research area that maps
documents to pre-defined categories. More than this, the
techniques we use allow users to see why those predictions
have been made.

As work continues on the Intute project, we will be adding a
number of other text mining tools to support cross-repository
search focusing on areas of interest to social scientists.

Questions?
14
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