1 Description Title of Invention: DEVICE, METIIOD AND PROGRAM FOR ASSESSING
SYNONYMOUS EXPRESSIONS Technical Field 5[0001] The present invention relates to a
synonymous expression assessment device, a synonymous expression assessment method, and a
synonymous expression assessment program for dssessing whether or not expressions are
synonymous. Background Art 10[0002] A synonymous expression dictionary is one of the
language resources necessary for conductingﬁ&gy@tﬁ)geamh In response to a query with a complex
syntactic structure such as a natural sentence. Synonymous expressions t%picallé need to be

organized for &4dn dfABvengioR: HEMEGE L ANBLR; £ eI &nowledge for

a long time, however, requires signficREENNEVIONVE IFOOER EiEteeNthere is demand for a technique of
automatica(,eltxs/t rganjzing the synonymous expression dictionary. [00031 Consider, in particular,
automatic ?%Eqﬁ‘iﬁrg?%énonymous expressions of 20binary relations each of which is represented by
a combination of a nOMimal and a predicate. For example, "dengen o ireru (activate the power)" and

"dengen suitchi o to .the swijtch)" are syno ous ressi of binary
relations each of Wh%:é ié%%égégﬁﬁ&%;%gg)%%%%@ﬁ )g}t)giyoerpr(#]é éonndagg(pr% %;Pt%% Cﬁpfedicate
included inZafY ROPUBIIARRYPEISTION dsshaTagiemeshor et oy MNP pre dicues sl ABREsameFinal

included ingheinRUPINARKR AN ES: BRIt BEIROAbniARO U nonyritsud technique of extracting
synonymous expressions of binary relations, there is a method in'which surrounding contexts of binary

relations ardAHRECERIYh a document set as feature values and binary relations having similar
featune values are 3@EX2acted as synonymous expressions, as described in Non Patent Literature
(NPL) 1. The surroundinlg contexts used her%.iqclude a prediﬁﬁe Fodifiqd by the input predicate and a
nominal, other than ﬁaéy |noanYtrrﬁ%uns1ﬁwX£fet%Sé?rlls e Caee telatdn 1o ﬁgglﬁ%ﬁftb adic&te in the document
set. For instegrseafydior asehiengeatdaigakse o ghusekipdessatsagyerghivikhiskkampkixushoku suru
(graduate f§9ﬁ‘£‘a@?ﬁ VRIS MR JOR eRaTs Al ce. Synonymous expressions typically need

to be organized for each field of documents to be searched. Securing experts with
15 special knowledge for a long time, however, requires significant manpower cost.
Hence, there is demand for a technique of automatically organizing the synonymous
expression dictionary.
[0003]
Consider, in particular, automatic extraction of synonymous expressions of
20 binary relations each of which is represented by a combination of a nominal and a
predicate. For example, “dengen o ireru (activate the power)” and “dengen suitchi o
tonyu suru (turn on the power switch)” are synonymous expressions of binary relations
each of which is represented by a combination of a nominal and a predicate. A
predicate included in an input binary relation is hereafter referred to as “input predicate”,
25  and a nominal included in the input binary relation as “input nominal”.
[0004]
As a technique of extracting synonymous expressions of binary relations,
there is a method in which surrounding contexts of binary relations are collected from a
document set as feature values and binary relations having similar feature values are
30  extracted as synonymous expressions, as described in Non Patent Literature (NPL) 1.
The surrounding contexts used here include a predicate modified by the input predicate
and a nominal, other than the input nominal, that is in a case relation to the mput
predicate in the document set.  For instance, from a sentence “daigaku o shuseki de

sotsugyo shi kaisha ni shushoku suru (graduate from the university with top honors and



enter the company)", "shuseki de (with top honors)" and "shushoku suru (enter)" are acquired as
feature values of a binary relation "daigaku o sotsugyo sum (graduate from the university)". [0005]

As another technique of extracting synonymous expressions of binary relations, there is a method in
which, for each of an input predicate pair and an ifput nominal pair, whether or not the pair are in a
synonymous relation is separately assessed and, in the case of assessing that both the input predicate

pair and th&i@PHFerL%%igﬁlﬁaj“‘Qﬁﬁs@)&f‘@@\fmﬂyﬁaP‘ﬂ%ﬁ&%?’%éa%ﬁﬁ%ﬂﬁﬁyéﬁ?@wﬂ%??’%’I‘Qressmns- This

can be done 10simply by applying a technique of extracting synonymous expressions of nominals
described ASNPERANEI WedEdBFhREADIBRRNTBHE BT é&@éﬁh@, WesHIBAAWY (rduaedieminput
nominal, atgistibuieygf occurrence frequencies of predicates that are in binary relations to the input
nominal in a documa[fgt %it, and extracting input nominals having similar feature values as synonymous
expressions. 15Cit o) ist Non Patent Literature(s) [0006] NPL 1: Tomohide Shibata, Sadao
Kurohashi, "ContexirdepetidentByiprysiioxsdetedicate Aaauisitiopis skt &ltinkeghnical Report,

2010-NL-19? NQ, Jﬂ’% 202010. NPL. 2: Ma ai.f la i\ﬁ/ar Y.asuhiro wa,. Katsuhiko Takeyama,
) t & [ . it
“Supervisad Sois. UG 1€ dmeihtcawhig o Sl St R PRl B Mol o

Natural Langjuiatfe Faiscebsihey, &olol6hienz, avp IBS-831ROOYSurAlay of denseniedn apsasseinical
Problem [QQQ7], the dHQWRVREWiiemetdad HeseriRgddm MR b iz dfficyltio shificiepdly acquire

feature values for extractinf% synonymous expressions of binary relations, because no feature value

can be acdlifr &P RO Se EhaE it A SBARY DB P 5B on. [HGGE] P dahethe method
desctiped snpRLLZ, dpphengase whr{eetbEnpatte ieatemuutneinpsl nenninasmatel polysemous, their

feature valyes are not similar, I&%I g,it impossible to assess synonymous.binary relations. [0009] As
s xamp T AR AN E ST PEngar L S T e VAR

each input nominal, a distribution of occurrence frequencies of predicates that are in
binary relations to the input nominal in a document set, and extracting input nominals
having similar feature values as synonymous expressions.
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Summary of Invention
25  Technical Problem

[0007]

However, in the method described in NPL 1, it is difficult to sufficiently
acquire feature values for extracting synonymous expressions of binary relations,
because no feature value can be acquired from a sentence that contains only a binary

30  relation.

[0008]

In the method described in NPL 2, in the case where the input predicates or
the input nominals are polysemous, their feature values are not similar, making it

impossible to assess synonymous binary relations.



on the power switch)" and "dengen o ireru (activate the power)", it is necessary to assess whether or
not "dengen suitchi" and "dengen” are synonymous. Let a meaning 5Abe the meaning of "tonyu suru”
and "ireru" determined by "dengen o ireru (activate the power)" and "dengen suitchi o tonyu suru (turn
on the power switch)". The feature values (the distAbutions of the occurrence frequencies of the
nominals that are in binary relations to the input predicates) in the case where "tonyu suru” and "kern"
are used in the meam’a are similar, The feature values in the case where "tonyu suru" and 10
"ireru" are used in a' meaning other than the meaning A, however, are not necessarily similar. Thus,
the feature values ofYY¥6R¥SURCaHUSYRERYIRY aTT6sssheniar ! THneamiaigtbbieanzpphes (@rdengen
suitchi” an%ff@ﬁ@%{%r[QQiJeQ])W\ﬁ@“ﬂ@ﬁé@iﬁo%@r@'@@ﬁ%t@ﬁ%@e@ﬁ? i Qbiect 8t Rroviding a
synonymous 15expression assessment device, a Synonymous expression assessment method, and a

%

synonymo@&SeXpraELiish YslasHRRHTLTBErAm ¥sh AR pASH SV RYEEEEIng ST RIS expressions
of bingy relatiotis evemingtbe casguwberednputrpredicates plethpyt daipinals are pelysemous. Solution
to Problemt;lOOl%l . an@‘s&g}log mou%FgQression a sessmglng device accltl)é';;jingr oetg%tﬁggsent

. . . er Suttc onvu suru (turn on. .DOWEr 1C . .
invention inciudes’ dyGhymy 855855t heans for reCeving input of Binary relations each of which

includes a ndnﬁgéﬂlam@sqipmté,tmdgassessm‘gwheﬁh@s of ﬁmmbmi_nﬁanbénary i_nela'tiar\)s are
Synonymoyz 4sing @ %&%‘1@&9’&?@&%&%@)'%&%@@%‘%!éré‘“f’o 2RI atty-bRieR. inRyf predicates;

and inter-predicate similarity computation means for, when computing }‘he S|milar[§y between the input
predicates HE3BERBIR G ARGIHONGH- of beederbHes HuguBNtIR §358 NipiRaleRHASHFE iAinary relations to

the ingut predicatarina-daaumeninset Arcfarming dhe.camputationavsingra istiikutian gf only nominals
that are used in the same type of concept as the input nominal. 30[0012] . . A synonymous
expressior 4888ks Briitotuec HircPto 1R Bradiindiftelitidh HEINALE HEeivihBtnput of binary
relations eaaih©opwhich inghlide sod dormpénahaietia prédicaiesréind assessing whether or not the input
binary relations are gyd} ymous using a similarity between input nominals and a similarity between
input predicates; an hen computing the similarity between the input predicates based on a
distribution of occurkendevreliien dhespofssominvaly mbagrene bieriryl eraridingte thecimpuppsedicate in a

documgent é?fﬁr&%%%%gsm@n‘%am&é%i%Hﬁg]ﬁ&g%%%i% alseahnaamipalsdhatsage used in the
orc

same type oncept as the input nominal. 5[0013] A synonymous expression assessment
program a¥BPaMYRESREPHTELIMERMGSHBH REAERE S3B0RIP G RPBkE ASteS g ERYMY Utsessment

process of sgsiebsivad ol afrpinani setations earhcalowhichingudpsa aeeipalmid a predicate, and
assessing whelhqr or not the ingut binary relations are synonymous using a similarity 10between input
nominals ahd & simiariy BetWEER input predicates; and an inter-

Solution to Problem

20 [0011]

A synonymous expression assessment device according to the present
invention includes: synonymy assessment means for receiving input of binary relations
each of which includes a nominal and a predicate, and assessing whether or not the
input binary relations are synonymous using a similarity between input nominals and a

25  similarity between input predicates; and inter-predicate similarity computation means
for, when computing the similarity between the input predicates based on a distribution
of occurrence frequencies of nominals that are in binary relations to the input predicate
in a document set, performing the computation using a distribution of only nominals
that are used in the same type of concept as the input nominal.

30 [0012]

A synonymous expression assessment method according to the present
invention includes: receiving input of binary relations each of which includes a nominal
and a predicate, and assessing whether or not the input binary relations are synonymous

using a similarity between input nominals and a similarity between input predicates; and



predicate similarity computation process of, when computing the similarity between the input
predicates based on a distribution of occurrence frequencies of nominals that are in binary relations to
the input predicate in a document set, performing the computation using a distribution of only nominals
that are used in the same type of concept as the 18input nominal. Advantageous Effects of Invention
[0014] According to the present invention, synonymous expressions of binary relations can be

I 110 th here | di input 20 inal ROl . Brief
Decripton o By e e B O A Rl o7& arctire o 2

synonymo@s @xpeesioriaesess mamraeicd e cording terthes lofessrpitheeion efitigtconcg. 2 is a

rovv_chart SB%@BQ@@&W%%@H&@%%@&%%Q@ b4 ak_g@rﬁsmwm%@%ﬁﬁmmﬁsaﬁ%ssment
device. [Fig. 3] Fig. 3 is an explanatory diagram showing an example of data stored in an

occurrenceeiidhey ERs Ags ahroncept as figdnpytmgmingl-an explanatory diagram showing an
exampe of data stofediin]30a concept class storage unit. [Fig. 5] Fig. 5 is an explanatory diagram
showing an example, of data stored in a corrected occurrence fre

] uency storage unit, [Fig. 6] Fig.
6 is a diagram show‘f\r@glﬂng%%f’) eX8?65853%%36ﬁ?%st%%nﬁperﬂ%%f}% é%%%jaigka %’rgls’r%ri]l%rity computation
means. 5 invenfiig.cajifdiga casraudiadgoaneshewiny amexgraplesohant pmyposaidmeavetiog by

inter-noming, gty CORNAUGR MePRRich inc[ils BTG IS ABIgGk iagrameshowing an example
of a minimum structure’of the synonymous expression assessment device. 5Description of
Em bodimeﬁf’t%§§sﬁ061’81}ether or not the input binary relations are synonymous using a similarity

10 between input nominals and a similarity between input predicates; and an inter-
predicate similarity computation process of, when computing the similarity between the
input predicates based on a distribution of occurrence frequencies of nominals that are
in binary relations to the input predicate in a document set, performing the computation
using a distribution of only nominals that are used in the same type of concept as the

15 input nominal.

Advantageous Effects of Invention

[0014]

According to the present invention, synonymous expressions of binary
relations can be properly assessed even in the case where input predicates or input

20 nominals are polysemous.

Brief Description of Drawings

[0015]

[Fig. 1] Fig. 1 is a diagram showing an example of a structure of a
synonymous expression assessment device according to the present invention.

25 [Fig. 2] Fig. 2 is a flowchart showing an example of processes executed by the
synonymous expression assessment device.

[Fig. 3] Fig. 3 is an explanatory diagram showing an example of data stored in
an occurrence frequency storage unit.
[Fig. 4] Fig. 4 is an explanatory diagram showing an example of data stored in

30  aconcept class storage unit.

[Fig. 5] Fig. 5 is an explanatory diagram showing an example of data stored in
a corrected occurrence frequency storage unit.
[Fig. 6] Fig. 6 is a diagram showing an example of a computation method by

inter-predicate similarity computation means.



The following describes an exemplary embodiment of the present invention with reference to drawings.
Fig. 1 is a diagram showing an example of a structure of a synonymous expression assessment
device according to the present invention. As 10shown in Fig, 1, the synonymous expression
assessment device according to the present invenfion includes: a data processing device 1 that
operates under program control; a storage device 2 for storing information; an input device 3 such as a

keyboard; and an F'?g}‘i’?n]gﬁt%c?iéﬂi AnAs ARy deuas, R0k dTngBHHaKIGE R has a function

of inputting data indicating two binary relations to the data processing device 1 according to a user
operation GREHERRENA! BIRBISY | SHBR FEBIRSBISEE combination of a predicate and a nominal that is in

a case relation to thg prepicate. iFaneanipierdhesinruhderer 3iprus dAafRindicaling rgengen - ireru
(power - actjvate)" and data indicating "dengen sujtchi - tonyu sum 20(power switch - turn on)" to the
data proceS5HG FENREIOEERRE BlREHS SRS SFHiSgh this exemplary embodiment describes an
example wheseripeonpift Kenicdith (s two binary relations to the data processing device 1, the
number of input binEM 1ations is not limited to two and may be three or more. [0018] 25The output
device 4 has a function of outputting processing results by the data processing device 1. For example,
the output device 4 hee@iiled iy dewiprayrdeviveduoheatbadiispray | dindisphaysvitidiprocessing

results by (gifaiR RIREGSIPAARACE 1 on adishlaynth (AL LhE detgrRracessig.dqvice 1

includes occurrence frequency computation means 10, occurrence frequency correction means 11,
inter-prediéXie T HPAR GO HHARATS S ttAh S SritehoRbRa I B RIS AR cBYAPUeatior Yheans 13, and

synomymy assessien! meansyddniieudatapriacessiigsdavicadd iz spestically saplizadseyan
information processin déevi‘ce gsu,ch as a Pe;sonal CPnE%EUter thtat oggrates accordinE %o a 6 program.
[0020] ' ﬁ‘%“S&:‘&g@ &% fregidmey S HER S Ll SRR LS H R AD QU tthg binary
relations fremasalmentdates (hrengafténsimiply, refenped dovase"tloudmsnt Restorad Sindadocument

storage un&%pggvg&rqpsﬂgggsay (ggl%gy%gg% {requency of each binary
[0017]

15 The input device 3 has a function of inputting data indicating two binary
relations to the data processing device 1 according to a user operation or the like. A
binary relation represents a combination of a predicate and a nominal that is in a case
relation to the predicate. For example, the input device 3 inputs data indicating
“dengen - ireru (power - activate)” and data indicating “dengen suitchi - tonyu suru

20 (power switch - turn on)” to the data processing device 1, as two binary relations.
Though this exemplary embodiment describes an example where the input device 3
inputs two binary relations to the data processing device 1, the number of input binary
relations is not limited to two and may be three or more.

[0018]

25 The output device 4 has a function of outputting processing results by the data
processing device 1. For example, the output device 4 is realized by a display device
such as a display, and displays the processing results by the data processing device 1 on
a display unit.

[0019]

30 The data processing device 1 includes occurrence frequency computation
means 10, occurrence frequency correction means 11, inter-predicate similarity
computation means 12, inter-nominal similarity computation means 13, and synonymy
assessment means 14. The data processing device 1 is specifically realized by an

information processing device such as a personal computer that operates according to a



relation. The occurrence frequency computation means 10 is specifically realized by a CPU of an
information processing device that operates according to a program. [0021] The occurrence frequency
correction means 11 has a function of determining. 10for each predicate or nominal included in the
document set, a degree to which the predicate or the nominal is used in the same concept as the input
predicate or the input nominal, with reference to a concept class storage unit 22. The occurrence
frequency ?p(g ction means 11 also has a function of correcting the occurrence frequency of each
binary relation’included in the document set according to the determined degree. The 150ccurrence
frequency correctiodtfé8ns 11 is specifically realized by a GPU of an information processing device

that operates according §ecanaes #reqlieRd2tomputhlie iR e digate: Simdasilyocempidation means 12
has a function of setting, as aff%)ature value 9 eacz in .utlpﬁredigate a dist[gg)%tion ot,occurr(fnce
frequenciel B IEHERE I R dRTRRER HARL O ETAL S ANERPh TRt 19 8Sind0ERy Peihaiedo the input
predicate imthelanownestbsete and 2ompliting [ deg rmeof similatifyehetweeot featutenzajues of the

input predi . Therinter- icat ilarit i ' ifi ized by a CPU
o an mfor oD e B G T e
inter-nomirfal’ Similanitpfeompisanorraeassiagdradal finsetien asceudiinyloas Ridettire value of each
input nominal, a distilpgtipn of occurrence frequencies or corrected occurrence frequencies of
predicates that are in binary relations to the input nominal in the document set, and computing a
degree of similarity BERRSSHTERTEEIHFARYE B tHOMPERHothiRZIS FFRE AR SRR Sitrilarity
compltatioforneedingrdidatspeciiadiyirealizéd by ddlRiduaian defarmation toratédsihg device that

operates acccgdiqg to aprogra ..LOOZé].Tl“a synonymy asse sment means {'L4 h%s a function of

. redaica rt _}l% nal 1 PS{: in the same concept as the in utn%re 1(haeor (5] lﬂgut .. .
assessing fhe input two inary refations as Synonymous expressions in the case where the similarity
between theopredicatitk wiict¢hecsimilapitydpethmsentthegaominils sdtisfy@predetdraginettgondition, and

outputing (e, BS3ESRMEN (PSP DR AU SIRVE i BN FRSRRIED DgRns 141s

specifically realized by a CPU of an information processing device that operates according to a

program. [BOmsY relationinetudgdandbgidacommitisr seperdivedmtist desragaadicgsean dBéurrence

frequency steiagaenithefSABAEASHE RRIGRAING:RERRARILIK SNRLQ! Uik 2% g M corrected

occurrence frequency storage unit 23. The storage device 2 is specificall
mt[orcénatlor}l proces%mg IAevme &at operatgs according to a%rogram.y

[0022]

The inter-predicate similarity computation means 12 has a function of setting,
as a feature value of each input predicate, a distribution of occurrence frequencies or

20 corrected occurrence frequencies of nominals that are in binary relations to the input
predicate in the document set, and computing a degree of similarity between feature
values of the input predicates. The inter-predicate similarity computation means 12 is
specifically realized by a CPU of an information processing device that operates
according to a program.

25 [0023]

The inter-nominal similarity computation means 13 has a function of setting,
as a feature value of each input nominal, a distribution of occurrence frequencies or
corrected occurrence frequencies of predicates that are in binary relations to the input
nominal in the document set, and computing a degree of similarity between feature

30  values of the input nominals. The inter-nominal similarity computation means 13 is
specifically realized by a CPU of an information processing device that operates
according to a program.

[0024]

The synonymy assessment means 14 has a function of assessing the input two



10realized by an optical disk device, a magnetic disk device, or the like. [00261 The document storage
unit 20 stores the document set. The occurrence frequency storage unit 21 stores data indicating
occurrence frequencies of binary relations included in the document set. For example, these data
indicating the 150ccurrence frequencies are registéred in the occurrence frequency storage unit 21 by
the occurrence frequency computation means 10. [0027] The concept class storage unit 22

stores data indicating: f C ; ich predicat nEM Eor example,
these dataa%i?l((a3 %ﬁ%%%g%dg gtlgmgé Sa!%j) ?%%@ﬁ(@d?% %aesegc%%llgle%p%% Ii@%ﬁ%%%%%%nﬁg eforehand,
or automatighcasmprddebcsagelardly seaisaadhoaleminatidehsllileepapds registeretpidithenconcept class

storage Uni{2P.{9A28hd iR %%é@&&%ﬂ%gur{semér@&g@ngyv%@rﬁgemgg%%gqus data indicating 95
corrected occurrence frequencies of binary relations. For example, these data are registered in the

corrected GEEETTBITEE REYHHLY SRIGYEAINiIT IS B e bECIH UL HEGTEHE) E6F6EHBR means 11.
[0029]5T he depvation épshiscexerplary erapediment is described next, with reference 30to Fig. 2. Fig.
2 is a flowchart Shovfl:lrég ﬁn example of processes executed by the synonymous expression
assessment device. The following describes, as an example, the case where the input device 3 inputs
data indicating "dendén sttragt (poveer2- iactivieeihader daeninticagingnit édgenasyitolsnceonyu suru

(power swiielh,, 1Yty 1006 fafa PLAGESIIRG HaYIfL 3R RN LR NS &:IRP301 When

the above-mentioned data indicating the two binary relations are input from the input device 3, the
occurrence fEEIER OF CHFAPERATRINFHERAO PE L RtASE: hihbASIIAERASVIRST thendstifpidhts stored in

the dogument] slaragehpibZd] ank demputemar &io e @Rse:fraauenme of each binary relation (step
Si in Fig. 2). A binar 8@' ion represents a combination of a predicate and a nominal that is in a case

relation to the predi 031]
The document storage unit 20 stores the document set.  The occurrence

frequency storage unit 21 stores data indicating occurrence frequencies of binary
relations included in the document set.  For example, these data indicating the
15  occurrence frequencies are registered in the occurrence frequency storage unit 21 by the
occurrence frequency computation means 10.
[0027]
The concept class storage unit 22 stores data indicating types of concept
classes to which predicates or nominals belong. For example, these data are manually
20 determined and registered in the concept class storage unit 22 beforehand, or
automatically computed based on statistical values and the like and registered in the
concept class storage unit 22.
[0028]
The corrected occurrence frequency storage unit 23 stores data indicating
25  corrected occurrence frequencies of binary relations. For example, these data are
registered in the corrected occurrence frequency storage unit 23 by the occurrence
frequency correction means 11.
[0029]
The operation in this exemplary embodiment is described next, with reference
30 toFig. 2. Fig. 2 isa flowchart showing an example of processes executed by the
synonymous expression assessment device. The following describes, as an example,
the case where the input device 3 inputs data indicating “dengen - ireru (power -
activate)” and data indicating “dengen suitchi - tonyu suru (power switch - turn on)” to

the data processing device 1 as two binary relations.



In step SI, the occurrence frequency computation means 10 extracts the 10 binary relations included
in the documents using, for example, a morphological analysis/syntactic analysis tool such as
CaboCha. CaboCha is described in the literature (http://chasen.org/--taku/software/cabocha/). [0032]
The occurrence frequency computation means 10 $egments a sentence into 15words and assigns a
part of speech to each word, using the morphological analysis tool. Suppose the sentence "dengen
suitchi o tonyu surur@H% n the power switch)" is morphologically analyzed. The morphological
analysis results "dengen [noun-general] / suitchi [noun-general] / o [particle-case] / tonyu [noun-verbal]
/ sum [verb-free]" ar®isarisLaporerpapiinedtHma thdisréngrdsde froHen gl edrRpatatiBAtheans 10

20combinegdhemenphplrgical analysisuestiisirtp SRy Pt assigRa Hependeney selations

between the clauses, using the syntactic analysis tool. The above-mentioned morphological analysis

results are'EGHBASEP RN AAUREESSPE 1Y 1HRAGEHM QG ENPES FAR I {2 HLFRMNWLEHA and a
depenslencycetatiar thajdycis o degebant ansti(?) iseptaid Biassignedihetwaendoa clause (1) and

the clauselfez .JOO 3; .The occurrence f equency com Hgattion means 1 gzxtr?ct[%each binary
. resents c%mlbmal no reﬁlcae na a oimna d f lrba ct?]setrelalon 0O ne
relation using the morphological analysis/syntactic analysis results, by the following method. The
occurrencefedegaéncy computation means | 0 first detects a predicate clause. The predicate clause is
a clause whose first[mgrlqheme is "verb-free", "noun-adjective(-na)", 30or "noun-verbal". [0034]

The occurrence frecgjaency computation means 10 then assesses whether or not a clause which is a

dependent of the prEtiteRe> EIdNe OGS AR RIEN EFAGES PR WAL Y EISHEN [ SREaste tieate clause. The

nominal claiise-isaslahsemwheseifirsiraocpheme u9ii TOWkaapRIal marphetyEtaal”, or

"noun-adjecti egn ". Whether or not the nominal clause is in a case relation, to the predicate clause is
determned BLLHY SRR 8P A P Bl of A1 oh i AIRSAUSLI Bsartcle-case” or
"particle-bihdiragirS{BOR Bk hasenlagtitathésofieune ndefleguency computation means 10 recognizes,
as the nominal, the 84 ]Sequence of the nominal clause from which the particle in the case relation to

the predicate is removed, and recognizes, as the predicate, the word sequence of the predicate
clause. In the abovelhsermsorsacedaeapracydenppwdiftchicatsnllsegngnis issepieiaedfo03e)

Here, the Rasfigle i thei sase pelalipti hegurdicate mayReuiosiudpri e namipal o fhis case,
"dengen suitchi o - tonyu sure is obtained. The inclusion of such a particle enables a distinction

between dittRPREHSAINHGEGSE BIFES raiEOhe WU Bt tHEmM A dhS MO RT BRHFILE. Fhere is, however,
also a disaglvastiaggihidlyageiyiRdce The morphological analysis results “dengen [noun-general]

/ suitchi [noun-general] / o [particle-case] / tonyu [noun-verbal] / suru [verb-free]” are
then output. Following this, the occurrence frequency computation means 10
20 combines the morphological analysis results into clauses and assigns dependency
relations between the clauses, using the syntactic analysis tool. The above-mentioned
morphological analysis results are combined into two clauses, i.e. (1) {dengen / suitchi /
o} and (2) {tonyu/suru}, and a dependency relation that (1) is a dependent and (2) is a
head is assigned between the clause (1) and the clause (2).
25 [0033]
The occurrence frequency computation means 10 extracts each binary relation
using the morphological analysis/syntactic analysis results, by the following method.
The occurrence frequency computation means 10 first detects a predicate clause. The
predicate clause is a clause whose first morpheme is “verb-free”, “noun-adjective(-na)”,
30 or “noun-verbal”.
[0034]
The occurrence frequency computation means 10 then assesses whether or not
a clause which is a dependent of the predicate clause is a nominal clause in a case

relation to the predicate clause. The nominal clause is a clause whose first morpheme



frequencies are more distributed. [0037] The occurrence frequency computation means 10
computes the occurrence frequency of each extracted binary relation, and stores the computation
results in the 20occurrence frequency storage unit 21. Fig. 3 shows an example of data stored in the
occurrence frequency storage unit. In the example%hown in Fig. 3, the vertical axis represents the
nominals, the horizontal axis represents the predicates, and the values in the table represent the

occurrence fieguengics,of the bipary.efations, Eor lgstance. e ocsuiience ragugney of “dengen

suitchi - tonyu suru®is 10. 25[0038] Next, the 6 currence fréquency correction means 11
determineg)dorirstiapsedicate esaorhifiahiticibeedcihatie dessmedetseniacdeenssd wnwhich the

predicate qg fhg Bomning! is.usac B ik seesOReAREAS R INRULRIEAICRIR ST dhe Rl nominal, with

reference to the concept class storage unit 22. The occurrence frequency correction 30means 11

corrects th8iBetrence frequency of each binary relation included in the document set, according to

the determined degr@eisiep S2 in Fig. 2). [0039] The concept class storage unit 22 stores data

indicating types of concept classes to which predicates or nominals helong. These values are stored
il i (i

beforehand. 10 Prob4B 'ytbglﬁcecé%eéveb ngﬁfaﬁ%tﬁ%?ﬁ’eﬁ%?sa Jift ﬁgﬁﬁ’&étér%ined through
computatiomniimktthedrot dstqreatic alfytldete rmining quedability Malugs isadedernbebealamwv [0040] 5A

t f i i b ; : . i : h
S D B e PSRRI fleng such as

(http://conviEXbeaicdindiestergejp/ saitinAbkg -propiomtpx TRele adengsrculdhietioislof probabilistic
clustagng Qther than:GMM. For instance, PLSI (Thomas Hofmann, Probabilistic latent semantic
10indexing, Proceedings of the 22nd annual international ACM SIGIR conference on Research and
development in infof n retrieval (SI0IR1999), pp. 50-57, 1999.) may be used. [0041] In
probabilistic clusterinigrdsihg faMble asshuning thhitiheouneleedcate may be included in the

nominal. In this case, “dengen suitchi o - tonyu suru” is obtained. The inclusion of
such a particle enables a distinction between different meanings of binary relations due

15 to their difference in particle. There is, however, also a disadvantage that occurrence
frequencies are more distributed.

[0037]

The occurrence frequency computation means 10 computes the occurrence
frequency of each extracted binary relation, and stores the computation results in the

20 occurrence frequency storage unit 21. Fig. 3 shows an example of data stored in the
occurrence frequency storage unit. In the example shown in Fig. 3, the vertical axis
represents the nominals, the horizontal axis represents the predicates, and the values in
the table represent the occurrence frequencies of the binary relations.  For instance, the
occurrence frequency of “dengen suitchi - tonyu suru” is 10.

25 [0038]

Next, the occurrence frequency correction means 11 determines, for each
predicate or nominal included in the document set, a degree to which the predicate or
the nominal is used in the same concept as the input predicate or the input nominal, with
reference to the concept class storage unit 22.  The occurrence frequency correction

30  means 11 corrects the occurrence frequency of each binary relation included in the
document set, according to the determined degree (step S2 in Fig. 2).

[0039]

The concept class storage unit 22 stores data indicating types of concept

classes to which predicates or nominals belong. These values are stored beforehand.



ISconcept classes is designated beforehand, each concept class a (1 < a K) has one multivariate
normal distribution. A nominal N is represented by vector data whose number of dimensions is the
number of types of predicates, and the value of each dimension is an occurrence frequency of a
predicate which is the head of the nominal N. Accdfdingly, the number of dimensions of the
multivariable normal distribution is also 20the number of types of predicates V. [0042] A probability

P(a1N) th ' bel 0 ais,co ad usi - algorit First, athitrary P(aN) is
given as aar%?rﬁ%%]?lsq?&%&.%%ﬁ%ﬂ%&ggégﬁﬁéhggg of t gé&ngu %g‘ﬁ%‘%} ?gm§#ﬁ€%ﬁtion of a are
updated basaeperigalNG Pshest of)aiatenesiiepbiadets akeaedan ahebHE yaluer Britaecribeshal
distribution, Jihis is repeated a finite number or times, to determine P(aN). [0043] (a) in Fig. 4 shows an
example of concept classes to which nominals belong, which are stored in the concept class storage
unit 22. There are fi\[/%oéQ}lcept classes al 30to a5. Each concept class to which a nominal belongs is

given the probabilityAR§aLNY. {@adddpt clash typehicha aonrdapk tassio yduehnipsedidate belongs is
determined by (he,sams somputation meihorl (b) 0 Fla 4 shows,an example ot gpcept classes to
which predicates belong, which areé stored in the concept class storage unit’22. There are five 11
concept classesteldtd s Eacplcandbplittassto (hitichcapredicatesbetorigsgs jgiven the probability.

[0045] Theyaceimance RaURREY caIERetion meansLicampHies tha degrasdawpish,sthe predicate or

nominal included in the document set is used in the same concept as the input prédicate or the input

nominal, witRitdidfdhce kortHisaprrdpt 4 ddumabeiompn ol rrhabblisiflatieed seaiéiscy correction

meang 11 fixgé comnuiRedim degrar Ca{iNaibll 0 whighihia neminali iR elseiee e dhg document set is

[ i inal IN i he f ' [ 1.1 4
used in theRsame conged%tvaf the input nominal IN, using the followin equag_osr}’(l 99.C))[(I%an6]

esearch an elopment'in mf%rmatlon retrieval (SIG?{ll1999 , Pp-
be used.

[0041]

In probabilistic clustering using GMM, assuming that the number K of

15 concept classes is designated beforehand, each concept class a (1 <a <K) has one
multivariate normal distribution. A nominal N is represented by vector data whose
number of dimensions is the number of types of predicates, and the value of each
dimension is an occurrence frequency of a predicate which is the head of the nominal N.
Accordingly, the number of dimensions of the multivariable normal distribution is also

20 the number of types of predicates V.

[0042]

A probability P(a|N) that the nominal N belongs to a is computed using an EM
algorithm. First, arbitrary P(a|N) is given as an initial state. Next, the mean and
variance of the multivariate normal distribution of a are updated based on P(a|N).

25  P(alN) is then updated based on the new multivariate normal distribution.  This is
repeated a finite number of times, to determine P(aN).

[0043]

(a) in Fig. 4 shows an example of concept classes to which nominals belong,
which are stored in the concept class storage unit 22. There are five concept classes al

30 toa5. Each concept class to which a nominal belongs is given the probability P(a|N).

[0044]

A type of a concept class to which a predicate belongs is determined by the
same computation method. (b) in Fig. 4 shows an example of concept classes to which

predicates belong, which are stored in the concept class storage unit 22.  There are five



CS(N, IN) - a min[P(aiN), P(201\1)]Equation (1). [0047] Here, a denotes the concept class, and P(alN)
denotes the probability of N belonging to a. Since there are two input nominals IN1 and IN2, the
occurrence 15frequency correction means 11 computes the degree CS(N, IN I, IN2) to which the
nominal N included in the document set is used inlthe same concept as the input nominals INI1 and
IN2, using the following equation (2). [0048] CS(N, Ni, IN2) = Max [CN(N, IN1), CN(N, IN2)1Equation

(2), 20100494, ey HAUSIAXARBIE. Hg INRYENATINAIZ AL HENERIRANENAA]s BRRgeRSuitchi

(power switch)". The nominals included in the document set are "dengen (power)", "dengen suitchi
(power swiRSH;J%b’Bé‘tan (button)", "gakko (school)", and "daigaku (university)", as shown in Fie:. 3.
Computing CS fromytitasg yields the following 25results. [0050] CS(dengen, dengen, dengen
suitchi) = Max {CN(dengen, dengen), CN(dengen, dengen suitchi)} = 1.0. CS(dengen suitchi, dengen
suitchi) = 1.0. socs?mgﬁemmsﬁf%ﬁa&h%fﬁ&ﬂy%?é?&(gam@{fsse%&?ﬁa%ﬁgew Aitch = 0.1.
CS(daigakthedergaadengeanisalitelilded. in 0 d]trihecsameshantiersihe ocseypensetieequency

correction meﬁpsr%&c%?é“ﬁ%e%%%%ﬁttﬁ‘c‘fnﬂﬁ%rev?it% %gggég§?§§eedcigg%%p%&]ag#s %‘rjai”et&}%tdﬁ”mem setis
used in the same concept as the'input predicates an , using'the fo Iowm%; equations (3) and
(4). The occurrence frequency correction means 11 first computes the degree CS(N, IN) to
which the nominal N included in the document set is used in the same concept as the
input nominal IN, using the following equation (1).
10 [0046]
CS(N, IN) = >'a min{P(a|N), P(a]IN)} Equation (1).
[0047]
Here, a denotes the concept class, and P(a[N) denotes the probability of N
belonging to a.  Since there are two input nominals IN1 and IN2, the occurrence
15 frequency correction means 11 computes the degree CS(N, IN1, IN2) to which the
nominal N included in the document set is used in the same concept as the input
nominals IN1 and IN2, using the following equation (2).
[0048]
CS(N, IN1, IN2) = Max{CN(N, IN1), CN(N, IN2)} Equation (2).
20 [0049]
In this example, the input nominals are “dengen (power)” and “dengen suitchi
(power switch)”. The nominals included in the document set are “dengen (power)”,
“dengen suitchi (power switch)”, “botan (button)”, “gakko (school)”, and “daigaku
(university)”, as shown in Fig. 3.  Computing CS from these yields the following
25  results.
[0050]
CS(dengen, dengen, dengen suitchi) = Max { CN(dengen, dengen), CN(dengen,
dengen suitchi)} = 1.0.
CS(dengen suitchi, dengen suitchi) = 1.0.
30 CS(botan, dengen, dengen suitchi) = 0.6.
CS(gakko, dengen, dengen suitchi) = 0.1.
CS(daigaku, dengen, dengen suitchi) = 0.1.
[0051]

In the same manner, the occurrence frequency correction means 11 computes



[0052] CS(P, 1P1, IP2) = Max1CN(P,CN(P, IP2)1Equation (3). 5CS(P, TP) = Lb min TP(P, b), PUP,
b)}Equation (4). [0053] In this example, the input predicates are "ireru (activate)" and "tonyu sum (turn
on)". The predicates included in the document set are "tonyu suni (turn on)", "ireru (activate)", "tsukeru
(switch on)", "ochiru (drop)", and "antei suru (stabilize)", as 10shown in Fig. 3. Computing CS from
these yields the following results. [0054] CS(tonyu suru, hem, tonyu suru) = 1.0. CS(ireru, ireru, tonyu

suru) = 1-Othg§é§§$E(S%Eét‘vv[g%%?t@{%}’&iﬁd%‘ﬁn(gﬁdéﬁ%?&?ecﬁg_&hrﬁ@r(‘c‘setf’ﬂ%}ééﬂh')[h:e QunES(antei suru,

ireru, tonyu suru ~Note that the computation method of CS is not limited to the
above. OthMsfasd8rBRIASr edicaigsnhipleind MhdtHisinin timfeH anens st ias ¢dheadi tlasses

20common to two neipEgls or predicates is set as CS, and a method in which CS =1 in the case
where a concept clasg with a highest probability value is common to two nogminals or predicates and
CS = 0 otherwise. [00%8} THe B%éu‘rrlgﬁéé%%éﬁa 5&“&1&)&3 imeans 11 t%@Ha@é’ﬂééi the occurrence
25fregfiency of eactCifRaiy yelattomistOrel] i), th@Regyrrence frequency storagetisni{ 2L, using the

above-computed Cioa'?}jre are the correction with respect to the predicate of the binary relation and
respe

the correction with t to the nominal of the binary
In this example, the input predicates are “ireru (activate)” and “tonyu suru

(turn on)”. The predicates included in the document set are “tonyu suru (turn on)”,
“ireru (activate)”, “tsukeru (switch on)”, “ochiru (drop)”, and “antei suru (stabilize)”, as
10 shown in Fig. 3. Computing CS from these yields the following results.
[0054]
CS(tonyu suru, ireru, tonyu suru) = 1.0.
CS(ireru, ireru, tonyu suru) = 1.0.
CS(tsukeru, ireru, tonyu suru) = 0.7.
15 CS(ochiru, ireru, tonyu suru) = 0.2,
CS(antei suru, ireru, tonyu suru) = 0.2,
[0055]
Note that the computation method of CS is not limited to the above. Other
methods include, for example, a method in which the number of concept classes
20 common to two nominals or predicates is set as CS, and a method in which CS =1 in
the case where a concept class with a highest probability value is common to two
nominals or predicates and CS = 0 otherwise.
[0056]
The occurrence frequency correction means 11 then corrects the occurrence
25  frequency of each binary relation stored in the occurrence frequency storage unit 21,
using the above-computed CS. There are the correction with respect to the predicate
of the binary relation and the correction with respect to the nominal of the binary
relation, which respectively use CS(P, IP1, IP2) and CS(N, NP1, NP2) mentioned above.
An example of the correction method is a method of setting the occurrence frequency to
30  0if CS is less than a predetermined threshold. (a) in Fig. 5 shows an example of
occurrence frequencies corrected with respect to the nominal of each binary relation
with the threshold being set to 0.6, which are stored in the corrected occurrence
frequency storage unit 23. Likewise, (b) in Fig. 5 shows an example of occurrence

frequencies corrected with respect to the predicate of each binary relation with the



relation, which respectively use CS(P, IP |, IP2) and CS(N, NP I, NP2) mentioned above. An example
of the correction method is a method of setting the occurrence frequency to 300 if CS is less than a
predetermined threshold. (a) in Fig. 5 shows an example of occurrence frequencies corrected with
respect to the nominal of each binary relation with the threshold being set to 0.6, which are stored in
the corrected occurrence frequency storage unit 23. Likewise, (b) in Fig. 5 shows an example of

OCC“”e”C%ﬁE@%@E‘@Sﬁ%&’é{%ﬁ%.WiEQJ&ﬁFFg%i%eﬂ?g&*&@‘8’8‘¥?e91fi§§ | BIRGLY felatiofwin the

threshold being set to 0.6. Another example of the correction met s a method of multiplying the
occurrence By hy CoSUIBDST faesentyebnted-predicate similarity computation means 12 sets, as
a feature Svalue of ggghripput predicate, a distribution of occurrence frequencies or corrected
occurrence frequencies of nominals that are in binary relations with the input predicate in the
document set, and dOTipUlss A UEYFIE BTN SORVREARILIIFE Tl aes B tha Ihflifpredicates.
Moreo¥er, théuinterendnmipal piradirety, aatiypubation ofeansrishselss arcfeatremalitedof each input

nominal, a distribution. of occurre efre%e ci§s orl correctﬁq occurren e fre uengies of predicates
. Bccurrencle reﬁuen(:ﬁsto nominals tha alrel mcfer relatigns \{Vlt the 1mnput pre 1czc11t
that are in binary relationis with the input nominal In the document set, and computes a degree of

similarity bétﬂ@dpmgré_m@eé @PHII_BIiﬁﬁJ@Jﬁﬂ@WﬁMﬁ@ﬁ@@S@ﬁWﬁQ)_ ﬁt)aﬂi_t‘ﬁe_\fpfp@esﬁé@exgcuted by
the inter-pregicalfSieaty CMRYIALGR Means haand Mg dniecdnaningl s MUty sepwpuation

means 13 may be in any order. 15[0058] The inter-predicate similarity computation means 12
first sets, a& fWsatale e biearmmpebredisiibudcs aftaputoi of RIRYGHhce frequencies or

corregted qertitACs tagtrRRARS Rinkiesnatpisalstbatiaiao Rinanrielatansdathetwpatedicate in
the document set, For example, when the irig redicates (?fe.de%qteok}%/ VI and 20V2, the
n

, t
inter-prediCYR SR LG COFHBSTLRSH ARdH: 5?‘%%&"{%(\93 SHERERHFBI63)FHENY as the feature

values of thelimputfphedigatesoR(Mldrtap@ P{nIN2) 2espéhtively canota thetadiethéprobabilities in this
example) q E?fﬁ%pe\? el Ié % . corrected gceurrence frequendies of the nominals.that are in
binary relations to ﬁni@,%an%&r%dgﬁé?%%ngny %Sgn{lﬁ% 'selec gd%o?ﬁ%%ﬂ%ecr%rglpgeéﬁ?%he
corrected 2BeEUlfeies heguentyrAtentioned here is the occurrence frequency corrected with respect
to thg pominal in thq@%rrence frequency correction means 11, [0059] The inter-predicate
similarity computation means 12 then computes Score(VI, V2) which is the degree of similarity

between the feature VSIS S HRCAIR irutual sappaiPtHRcHIE D iddicste shtha it ¥ nputation
means 12 computeadhdarei\ptedi@ite, the distribution of the occurrence frequencies or corrected

occurrence frequencies of the nominals that are in binary relations to the input predicate
in the document set.  For example, when the input predicates are denoted by V1 and
20 V2, the inter-predicate similarity computation means 12 sets {P(V1|n)lneN} and
{P(n|V2)IneN} as the feature values of the input predicates. P(V1|n) and P(n|V2)
respectively denote the values (probabilities in this example) obtained by normalizing
the corrected occurrence frequencies of the nominals that are in binary relations to V1
and V2, and n denotes any nominal selected from a universal set N.  The corrected
25 occurrence frequency mentioned here is the occurrence frequency corrected with respect
to the nominal in the occurrence frequency correction means 11.
[0059]
The inter-predicate similarity computation means 12 then computes Score(V1,
V2) which is the degree of similarity between the feature values of the predicates. In
30  detail, the inter-predicate similarity computation means 12 computes Score(V1, V2)
using the following equation (5).
[0060]
Score(V1, V2) =P(V1|V2) =3>neN P(Vlin) x P(n|V2) Equation (5).
[0061]



using the following equation (5). [0060] Score(V I, V2) = P(V1 V2) = 1;n eN P(V1In) x P(n V2)Equation
(5). [0061] 14 The computation method of Score is not limited to the method that uses the
equation (5). For example, Score may be computed based on Cosine similarity, using RV 1, n)Iin e NI
and { f(V2, n)ine N} as the feature values of the prédlicates of the input binary relations. Here, RV I, n)
and f(V2, n) denote the corrected occurrence 5frequencies of the binary relations corresponding to Vi

e e K hpya B ARROSSTHEC AR A IS BRI, IE drsuts o
computing Score(V1, 2(3 = ‘ftonyu surulireru) using the corrected occurrence frequencies. In the
example sawaimiR. 6 Feceremple\pee magdel ©opeRY basedThelatereromilaaitysimiiagty

computationy§apsLAGOmBYiRs N6 draes.o RImilaily @ﬁﬁé’?@ﬁtﬁ%?ﬁ@@i‘é’ef@svéﬂﬁé ohthe input

nominals, in the same manner as the inter-predicate similarity computation means 12. When the
nominals of IR RstatiblsEcate de Ao BV BheeREe BINFUY eHElPEANDF P& pectively denote the
valuess15(prehabitites Mibis exampiebabaineshbidesmalzingdhecerreted:geccurrence frequencies
of the predicates thgﬁ?l%%in binary relations to NI and N2, and v denotes any predicate selected from a
universal set V. [00 e inter-nominal similarity computation means 13 computes Score(N |, N2)

20which is the degréddopsimikadticdetigee nchefeatlie vakhesvstihegrédioftesy putdetail, the
e TSNS S TR ST el ot
example shown in Fig. 6, Score(V1, V2) = 0.263.

10 [0063]

The inter-nominal similarity computation means 13 computes the degree of
similarity between the feature values of the input nominals, in the same manner as the
inter-predicate similarity computation means 12.  When the nominals of the binary
relations are denoted by N1 and N2, P(N1|v) and P(v[N2) respectively denote the values

15 (probabilities in this example) obtained by normalizing the corrected occurrence
frequencies of the predicates that are in binary relations to N1 and N2, and v denotes
any predicate selected from a universal set V.

[0064]

The inter-nominal similarity computation means 13 computes Score(N1, N2)

20 which is the degree of similarity between the feature values of the predicates. In detail,
the inter-nominal similarity computation means 13 computes Score(N1, N2) using the
following equation (6).

[0065]

Score(N1, N2) = P(N1|N2) = >veV P(N1}v) x P(v|N2) Equation (6).

25 [0066]

The proposed technique column in Fig. 7 shows the results of computing
Score(N1, N2) = P(dengen suitchildengen) using the corrected occurrence frequencies.
In the example shown in Fig. 7, Score(N1, N2) = 0.276.

[0067]

30 Next, the synonymy assessment means 14 assesses the input two binary
relations as synonymous expressions in the case where the similarity between the
predicates and the similarity between the nominals satisfy a predetermined condition,
and outputs the assessment results to the output device 4 (step S4 in Fig. 2).

[0068]



The proposed technique column in Fig. 7 shows the results of computing Score(N1, N2) = P(dengen
suitchildengen) using the corrected occurrence frequencies. In the example shown in Fig. 7, Score(N |,
N2) = 0.276. [0067] 30 Next, the synonymy assessment means 14 assesses the input two binary
relations as synonymous expressions in the case Where the similarity between the predicates and the
similarity between the nominals satisfy a predetermined condition, and outputs the assessment results

to the output device. 4 (step,S4 in.Fig. 2 .C{h068 5 The predetermined condition is, for example,
that the product of tfélgsprﬁ%gﬁ?wgﬁ%ggﬁ Qéorpl)r%’ |85?é(§maﬁ§’tﬁ%tsﬁrﬁil}3fﬁtyu ?e vﬁgleens%lg arllrtgtr%inals is not
less than abdesignatedialisetdnahdstonsen Beorelfetivey the Soore@blisNg) leB. 268 x 0.274 = 0.072.

The applieg gy 5,108 66 QLIS QIRUMSIOUSTGIIER, 19 amile. Sgmethod using the

sum or mean of the similarities instead of the product of the similarities, and a method using a

condition Rt Eachlbe P ERAIBFACHateEHIHE Hiadiiate CabRT tRetaads sl dethesnam@fominal s is

not less thama @iegigsatethy ale ol0a62] Jh%&hﬁh@riﬂ@ééhﬁ@éﬁd G%Bﬂgélgrm%lﬂpmedewcde ?] are used

as a human- 10computer interface in. this exemplary embqdiment, the input device 3 and the output

Govice 4 g e A BB b FOT BB Re 6 SJBNP e Sip i ine assessment

results to thecdeuice ordthie #ailbrithibacasen the symomyimiy assessnhantandesipsaiel maydirectly output

the product of the sgygg%}ies or the like. Alternatively, the computation results of the inter-predicate
nm

similarity computati ans 12 and the 15inter-nominal similarity computation means 13 may be
directly output, withdirougihtheHamsyritsiigny asdebementhassiss 44r¢06ed T Bdiaivantageous effects

of thi%@xeMgM&mﬁmm @ie iagdheiawniBinis exgmpiRY «Mhadimestyhonymous

expressions of binary relations can be 70properly assessed even in the case where Iﬂ?lt,lﬁ predicates or
c

input nomif&Idcg s may be used to receive the input’from another device or system and outpu
assessment results to the device or the like. In this case, the synonymy assessment
means 14 may directly output the product of the similarities or the like. Alternatively,
the computation results of the inter-predicate similarity computation means 12 and the
15 inter-nominal similarity computation means 13 may be directly output, without using
the synonymy assessment means 14,
[0070]
The advantageous effects of this exemplary embodiment are described below.
In this exemplary embodiment, synonymous expressions of binary relations can be
20  properly assessed even in the case where input predicates or input nominals are
polysemous. This is possible because, when computing the similarity between the
input predicates, the distribution of the occurrence frequencies of only the predicates
that are used in the same type of concept as the input nominal is used as the feature
value and, when computing the similarity between the input nominals, the distribution
25  of the occurrence frequencies of only the predicates that are used in the same type of
concept as the input predicate is used as the feature value.
[0071]
Let a meaning A be the meaning of the input predicate determined by its
relation to the input nominal. Using, as the feature value, the distribution of the
30 occurrence frequencies of only the nominals having the same type of concept as the
input nominal signifies that the distribution of the occurrence frequencies of the
nominals that are in binary relations to the input predicate used in the meaning A is used
as the feature value. Therefore, the feature values of the input predicates which are

synonymous expressions are similar.



polysemous. This is possible because, when computing the similarity between the input predicates,
the distribution of the occurrence frequencies of only the predicates that are used in the same type of
concept as the input nominal is used as the feature value and, when computing the similarity between
the input nominals, the distribution 750f the occurrémce frequencies of only the predicates that are
used in the same type of concept as the input predicate is used as the feature value. [0071] Leta
meaning A be the mfo%n/'%g of the input predicate determined by its relation to the input nominal. Using,
as the feature value, the distribution of the 30 occurrence frequencies of only the nominals having the
same type of concepicagxhaphpuernbminedsighfiés thanbrndigtiblitortofuhe ecduirerice frequencies
of the nomigalsihat a5 *FHQ'B%BYJ?%'@}{&%%%@%QBH&EFW&?@%&%@%‘@&H&amﬁéﬂws%ﬂé used as the

feature value. Therefore, the feature values of the input predicates which are synonymous expressions
are similar (48 [ ] POWer FEHERAMplESIRst the hRdEaiG HabIs-tHEE RrSAFFRFOIMBRFAL AT and “item”
deternfinecbhyy "dengeii@iseia (agtivatarierpaweroangt dengansuitehhdi0Bygrisieuidrn on the

power swit&@"{iiL{%@% as tpt feature valug, the occurr, tﬁ::e fre uen iets of SOEIF\: the r]ominals having
the same type 0F Concept as the SHput hominal Agisies thal e st ufibn b RS bEC I ER e
frequenciesoofttimy nemiriaisdatare uschinaryeralediong foiStoserlasuhg femdrtiredut usédinithe meaning

A used o G EALIAANE TS IS PSGAISR NG ea0ing B Lo s ANG (R fetermined by

"[nominal having the same type of concept as "dengen” or_""dengen suitchr] o tonyu suru” and
"[nominal 1O/ HBCtRE SRRy dsnesncept darsaryeahiol edenye susuitent olRemingan be equally

regarded apigdneaning A pbharelarehe fepivienvalteg.akelPavkRHIL ARA MitgRLare similar. [0073]
Likewise, let a meaning B be the meaning of the input nominal determined by 15 its relation to the
input prediESH81 Y &h%g e et 8&?&?@%I8\a, tHAGRMBURSH B e GOt AN e B SHERCRYE of only the
predicates ‘hanydieessailae type of concept as the input predicate signifies that the distribution of the
occurrence frequenj'b;f]tﬁ the predicates that are in binary relations to the input nominal used in the
meaning B is used as the feature value. Therefore, the feature values of the input nominals which are
20synonymous expressiars.dre siminnfp874 the mEigm sodnie 1mpepeuotivsly dtemm theddogmparison of

the computedualss: oI MEITHR ebRIEC fhe nputredisales hepasndhe feghnicye described in

NPI., 2 and the proposed technique (i.e. in this exemplary embodiment) and the comparison of the
25computeRFAITEST fFrasnfisrigf raridba medispes femirmb o samsety PR feedittieRle2ddberibed in

NPL 2 andithripigpeisat temitetan the: caseoliusing theteebnisks desriiReddRNBL dethe
similarity betwgen the input nominals ij Q.192, the similari%be&wee .the input predijcates ia 0.2, and

their produ%’iel 1ba&§)é %aﬁen&ggéam I ﬂl'lgliﬁéo the mput nominal used in the meaning B 1s use

as the feature value. Therefore, the feature values of the input nominals which are
20 synonymous expressions are similar.

[0074]

Figs. 6 and 7 respectively show the comparison of the computed value of the
similarity between the input predicates between the technique described in NPL 2 and
the proposed technique (i.e. in this exemplary embodiment) and the comparison of the

25  computed value of the similarity between the input nominals between the technique
described in NPL 2 and the proposed technique. In the case of using the technique
described in NPL 2, the similarity between the input nominals is 0.192, the similarity
between the input predicates is 0.2, and their product is 0.038. In the case of using the
proposed technique, on the other hand, the similarity between the input nominals is

30 0.263, the similarity between the input predicates is 0.276, and their product is 0.072.
This demonstrates that the proposed technique enables proper synonymy assessment
even when input predicates or input nominals are polysemous.

[0075]

As described above, the synonymous expression assessment device according



proposed technique, on the other hand, the similarity between the input nominals is 30 0.263, the
similarity between the input predicates is 0.276, and their product is 0.072. This demonstrates that the
proposed technique enables proper synonymy assessment even when input predicates or input
nominals are polysemous. [0075] As described abbYe, the synonymous expression assessment
device according 17 to the present invention relates to a synonymous expression assessment device

fin receiving i ut of blplaQ/eB%IgItll%stgsagh of which includes a nominal and ﬁdpregécfa}e and assessing

resen 0. a4 SYnonvmous exXpression assessmen V1 Q. .
whether or Rot the nput DInary relafions are Synonymoua Using a sinilanty between input nominals

and a similm@%egﬂew Mdﬂnmcﬁlﬁte& ﬂﬁefsyﬁwﬂmm@@qsremmabmgmmﬁ@évimdbeing
characterized Jg.fhat, MAen SPRRYHNGHE SRty hely Q%’Eg?;%ﬂ%%r&sq}&a&%xﬁﬁéﬁ@on a

distribution of occurrence frequencies of nominals that are in binary relations'to the input predicate in a
document SEtMEIIHMLBER BRE o SINER HRCHNe e #h RIf iSatte BpevaPEEmeaIt as the input

nomingl is bsedsa0E Whessanpetiog tom sitRiai:PaeehiheiRaUt sapinalsthased 10 on a
distribution of @ccurrence fre%uencies of fredi ates, that Seri%liérbbinary relations tofthe input nominal in

the docum&HP L&, RALHSERABH BP SRy HtetirsRaethal 4 HHRRE SRS SHESAEESt as the
input predicateisingd{O06 InThedyllevingnd eschib epat pricdinann istaubivuenofither,synonymous
expression 4 aagSRSRTEOhHSIAR AFCAIFING.0.he PIRSSANINGRIAN. Fity P i3 @PIRFfiiagram showing
an example of the minimuni structure ot the synonymous exp?/ Ssion assessment device. As shown in

Fig. 8, the ByABAFNTOUE Expréadien ewseysnecdeviderinchsdesanthsynpryrmpassebspsent means 14

and thg int%ﬁ@@iﬁ%ﬁﬁiém@H&Wﬁ%ﬂ‘aQME@B?&@@&{E@QH@%%H%%Hf?'r@f@t%ﬁ@tt% 20[00771
In the synonymous expressjon assessment device of the minimum structure shown in Fig. 8, the

synonymy HEsBes AP dAdheA psraIgRESH ptit b BIAIR ref Ak 818413 6F WRIcHS IR AIES a nominal
and a predibatenant gssessasepinstiier apmosihicapué bisary relations are synonymous using a
similarity between 'gBH& minals and a 25 similarity between input predicates. The inter-predicate
similarity computation means 12, when computing the similarity between the input predicates based on
a distribution of occiirehckofreugdnsiabof nominalsithatcredm binary refationss textivesviput predicate in

a dogmentset, s diRbUiangtoul BRTRRR AL YA E BTG fyps, of concept as the

input nominal. 30[00781 T e synonymous expression assessment device of the minimum

structure caPBHEEINCEARPIS %@W@@iﬁ@ﬂ%"éﬁﬁ%@%@?ﬁﬁ%ﬁé%ﬁ@@@@@@n the case where
input predigajes Qe REMINAISIIRPHNSENOUS [9QF s expression assessment device

includes the synonymy assessment means 14 and the inter-predicate similarity
computation means 12 as minimum structural elements.
20 [0077]

In the synonymous expression assessment device of the minimum structure
shown in Fig. 8, the synonymy assessment means 14 receives input of binary relations
each of which includes a nominal and a predicate, and assesses whether or not the input
binary relations are synonymous using a similarity between input nominals and a

25  similarity between input predicates. The inter-predicate similarity computation means
12, when computing the similarity between the input predicates based on a distribution
of occurrence frequencies of nominals that are in binary relations to the input predicate
in a document set, uses a distribution of only nominals that are used in the same type of
concept as the input nominal.

30 [0078]

Thus, the synonymous expression assessment device of the minimum structure
can properly assess synonymous expressions of binary relations even in the case where
input predicates or input nominals are polysemous.

[0079]



Note that the characteristic structures of the synonymous expression assessment device as in the
following (I) to (5) are shown in this exemplary embodiment. [0080] 5(1) The synonymous expression
assessment device includes: synonymy assessment means (for example realized by the synonymy
assessment means 14) for receiving input of binari8relations each of which includes a nominal and a
predicate, and assessing whether or not the input binary relations are synonymous using a similarity
between i_nput non}@?lestﬁl&dthae s'rgyaacrié}/i th\g\{eecquirn?%%tf%%%ica(t)gsh%ncsi ir;(tperg-sg.lggrec_iicate similarity
computation means ?or example reslize %y the i er-predlé/élte ¥|mll%trﬁy computation means 12) for,
when compssisgnisetsiavilegioy bethecon emengpll torEdicatebdased s axdistpliortion of occurrence
frequencieg gf hgminals that are in binary relations to the input predicate in a document set,
performing the computation using a distribution of only nominals that are used in the same type of
concept as the 151t Hominal. [0081] (2) The synonymous expression assessment device

includas: synonymy @ssessiientyneans(fessramplesealizat b dhecsmenynyassessment means

' which includes a nominal and agre icate, 20and

14) for receiving input of binary relations each
assessing TR B BGOSR FSone B A B Y DRIl Hotwoen input

nominals ardevsimitapity dfdiinesnrihguimpredicateshintemphatticatecsmmitdritd copnalitation means (for
example reali -the inter-predi similarity computation means 12) for, when computing the
similarity b%%&%gg;ﬁﬁé%n%%%?ﬁ?%8fcﬁ§%é‘%%“ 8%?%%%# Sution %)%%n rre%%se(lﬁléléuaenpies of nominals
that are in 95blagty bslatsnsnouheompu predicatmileats betivisentsiey! peadaratinatiseieemputation
using;g disiibtion GhangUninaithal A ssed-bdie same ype S ﬁ%ﬂﬁ%@l@éﬁa@tmput nominal;

and inter-ngminal similarity computation means (for example realized by the inter-nominal similarity
computatiochHEERS LB RBIHREREBMbutiRg tHEBiRMRK B dmite MG Hemilgdbated on a
distributionpaddicsigsrened iequineipsidhadediaairs thahrit it binasynhiekadians deethe input nominal

in the document set, performing the computation ysing a distribution af only predicates that are used in
the same t%bnea gfr(?ecl)dﬁg)enﬁt(%grsﬂ}%%n nuﬁlﬁr%%g&fgé &2 f%%g%em Set’(@?r‘lﬁ{gj & %%y?ﬁ&?su téj}(lﬁ)l%ssion
assessmenistevicdi shidtuties ofymmdnymyinkdsabsessmernt méansa(fortgpanfseneplizedisy the
synopymy @lﬁ@ﬁ%m%t]'means 14) for receiving input of binary relations each of which includes a
nominal and a predicate, and assessing whether or not the input binary relations are synonymous

using a similarity bE\ddn input nominals and a similarity between input predicates; concept class

storage means (for gxample,RaNZESLD IR GoncaRiclasmBIRA0E MBihd) I9nsIRKng types of concept

classes to which predicates gr nominals belo%%'boccurrence frequency correction means (for example
realized by HE*SEEDHBFYE rOg GERRY Eofttshoh His 1A)HEW dStSHmHgEART féreteince to the types
of the concepticiagdepstof éthinthel soncepichlagsviiohaigel tdeaasantiegrael to pbictne predicate or a

nomiggl 10 pg HAeERAFRAHP S SEHS iR EPANS RS-SRS SPEGS SRk predicate or the

similarity between input nominals and a similarity between input predicates; inter-
predicate similarity computation means (for example realized by the inter-predicate
similarity computation means 12) for, when computing the similarity between the input
predicates based on a distribution of occurrence frequencies of nominals that are in

25  binary relations to the input predicate in a document set, performing the computation
using a distribution of only nominals that are used in the same type of concept as the
input nominal; and inter-nominal similarity computation means (for example realized by
the inter-nominal similarity computation means 13) for, when computing the similarity
between the input nominals based on a distribution of occurrence frequencies of

30  predicates that are in binary relations to the input nominal in the document set,
performing the computation using a distribution of only predicates that are used in the
same type of concept as the input predicate.

[0082]

(3) The synonymous expression assessment device includes: synonymy



input nominal, and correcting an occurrence frequency of a binary relation included in the document
set according to the determined degree; inter-predicate similarity computation means (for example
realized by the inter-predicate similarity computation means 12) for setting, as a feature value of the
input predicate, a distribution of 150ccurrence fregifencies or corrected occurrence frequencies of
nominals that are in binary relations to the input predicate in the document set, and computing a
degree of similarrirt% etween feature v?lueslofﬁgl\bei urt?predicateSé and in¥er-nomﬂilfsimilarity
computati02r11ssne‘lsesansn o8 %&Sagnoﬁl(eexraer%ﬁzee%%ilz e Vn%eer-s ominal %%IF&%?)}G(I:}O%E%}%UO Means 13) for
setting, as wfentmeivalieDbitheinplatinosriae, o disteibitidndes 2@oovnalenckafpeedieasies or corrected

ocaurencefgquendies ohRIRIGRIES kAte BRRADLIGIALORS 10 MR AR AgmURal in the document

set, and computing a degree of similarity between feature values of the input nominals. [0083]

(4) In the s§HoARODSERpREEBIEMABYBISFthe dBVIE 1Y heiwRsal RPEERISBifPy: £SASKItfon may also
includg a paeiglerdhatd s AsQRsEHlRiHNG ta - piaslicate: bhiapt RIAs ¥ lalkomi {008 4b (5) In the
synonymous expression assessment device, the synonym assessment means may assess the
input binary PHAB TR A S A TS Sl B SO TGRS S0 S P SSHTRESput mominals
and the sinfitapiiynbeweentite nnpuk pfedicates] satisliy al pretetetminedcedineitioncf0085] Though
the present invention has b described with reference to the above exemplary emhodiment, the
present ma R A e S P
understandéiediy thesenskiveeldss tierage withins thalegspdoMmhehpresedicieentoweanebe made to the

structyyes and, detpils. Al JBeRIGSRDt INeatnth FORRXEMBL Q0EOT PO e SHiG G glements may be
omitted from the structural elements shown in the exemplary embodiment, and one or more other
5structural BRBAE MR HE COIRBIRE A MAFF S BEFIERIANSR AHehineRb i P thid drdrdpiary
embodimerte [@88Blent set addusdapplicatiofetlaims pdepiychaget pvdienanpsrdnatent Application No.
2011-1055%9 filg%ton M%% 10 f2011, th? dis los(%e ctlrf1 Whj(Ch is incor oratr:-d.herein in its 10entirety.
Industrial Apgﬁ%a Ifﬁ)rll means (for éxdmple realized by the inter-predicate similarity computation

means 12) for setting, as a feature value of the input predicate, a distribution of

15 occurrence frequencies or corrected occurrence frequencies of nominals that are in
binary relations to the input predicate in the document set, and computing a degree of
similarity between feature values of the input predicates; and inter-nominal similarity
computation means (for example realized by the inter-nominal similarity computation
means 13) for setting, as a feature value of the input nominal, a distribution of

20 occurrence frequencies or corrected occurrence frequencies of predicates that are in
binary relations to the input nominal in the document set, and computing a degree of
similarity between feature values of the input nominals.

[0083]
(4) In the synonymous expression assessment device, a nominal in each binary

25  relation may also include a particle that is in a case relation to a predicate in the binary
relation.

[0084]
(5) In the synonymous expression assessment device, the synonymy
assessment means may assess the input binary relations as synonymous, in the case

30  where the similarity between the input nominals and the similarity between the input
predicates satisfy a predetermined condition.

[0085]
Though the present invention has been described with reference to the above

exemplary embodiment, the present invention is not limited to the above exemplary



[0087] The present invention is applicable, ter example, to conduct accurate search in  response to
a query with a complex syntactic structure such as a natural sentence. 15Reference Signs List [0088]
ldata processing device 2storage device 3input device 204output device 10occurrence frequency
computation means 11occurrence frequency correflion means 12inter-predicate similarity computation
means 13inter-nominal similarity computation means 2514synonymy assessment means 20document

Sorae BRI I T RPN S SR RIS
comprisingscope of the present invention can be made to the structures and details of the present
invention. For example, one or more structural elements may be omitted from the
structural elements shown in the exemplary embodiment, and one or more other
5 structural elements may be combined with the structural elements shown in the
exemplary embodiment.
[0086]
This application claims priority based on Japanese Patent Application No.
2011-105589 filed on May 10, 2011, the disclosure of which is incorporated herein in its
10 entirety.
Industrial Applicability
[0087]
The present invention is applicable, for example, to conduct accurate search in
response to a query with a complex syntactic structure such as a natural sentence.
15  Reference Signs List
[0088]

data processing device

2 storage device
3 input device
20 4 output device
10 occurrence frequency computation means
11 occurrence frequency correction means
12 inter-predicate similarity computation means
13 inter-nominal similarity computation means
25 14 synonymy assessment means
20 document storage unit
21 occurrence frequency storage unit
22 concept class storage unit
23 corrected occurrence frequency storage unit

30



synonymy assessment means for receiving input of binary relations each of which includes a nominal
and a predicate, and assessing whether or not the input binary relations are synonymous using a
similarity between input nominals and a similarity between input predicates; and inter-predicate
similarity computation means for, when computingZthe similarity between the input predicates based
on a distribution of occurrence frequencies 10of nominals that are in binary relations to the input
predicate in a document set, performing the conmg}g}jpn using a distribution of only nominals that are
used in the same type of concept as the input nominal. 2. A synonymous expression assessment
device comprising: ISsynonymy assessment means for receiving input of binary relations each of

which incluges a nomigal anehaRredicals oandsassessing whetbgieknet the input binary relations are
synonymous using a similarity between input nominals and a simi%ri,ty between input predicates;

inter-predicate similaHRPREMb AR BRSO CWTER LB BIRIE S the3BsIMALRE BEtNEEN the input
predicates hasadindalelistibutian ahoeouudinee fragurpeies ofvethinalstbathare padinayy relations to

the input pregji%;ate in a document set gerfor inﬂthe computation usinag,a d'&stribut'ﬁ n of only nominals
e J ar INais and

aflgns are synonymous usihyg a sim bétween 1n _t no a SI arli .. .
that are uséd in the same type of concept as the mput nominal, an inter-nominal-similarity
computatiobetmeansiior, prbdnacomputing the similarity between the input nominals based on a
distribution of ocCurreNGe, teAURNCIES I9f R edinples AL RAIGTRINGAY T el@HBRS P dae input nominal in

the document set, performing the computation using a distribution of only predicates that are used in
t

the same tyHRIEIEONBEPTCsE the nptitpraiitised 308 A ASHIHEOR ekpresdsiraEeaushtett device

COMPIi$iNgof nomSYAIO MY rassBSsNe il miieansofara agrivingdriatd of binrunielatiens each of which
includes a nominal and a predicate, and assessing whether or not .tth input binasrey relations are
i ¢ BB b

synonymoUS USIRY L A A BERR SR ISALE SO Ahary SR ertinplt Predicates; 22

concept classnstorpgefmeanstfos Stotimgitypesiaflconcept classes to which predicates or nominals
belong; occurrence frequency correction means for determining, with reference to the types of the
concept classes stored in the concept class storage means, a degree to which 5a predicate or a
nominal included in & dBRUBILSSKIY ¢isEd ifsthesgRiclevsesptasitheginput predicate or the input

nomingl, and correcting,anReaUEenRei RI4RDRY:QE @& RINRNN iopRsjuded;inihadosament set
according to the determined degree; inter-predicate similarity computation means for setting, as a

feature valO¥SHHE THitR bRoaIHHE Y diSTdifidh BibRETEReS frIGERntIeY B dBRctE Beeurrence
10frequenaigatdfizamingis tat@areus hinani¢latio bsttocthe ippuh praditate datkiendlaguwnent set, and
computing geg\ggerg?n%{l ﬂ)rpeil 1 Eizt1 eg);etween feature values of the input predicates; and
inter-predicate similarity computation means for, when computing the
20  similarity between the input predicates based on a distribution of occurrence frequencies
of nominals that are in binary relations to the input predicate in a document set,
performing the computation using a distribution of only nominals that are used in the
same type of concept as the input nominal; and
inter-nominal similarity computation means for, when computing the
25 similarity between the input nominals based on a distribution of occurrence frequencies
of predicates that are in binary relations to the input nominal in the document set,
performing the computation using a distribution of only predicates that are used in the
same type of concept as the input predicate.

30 A synonymous expression assessment device comprising:

|8

synonymy assessment means for receiving input of binary relations each of
which includes a nominal and a predicate, and assessing whether or not the input binary
relations are synonymous using a similarity between input nominals and a similarity

between input predicates;



inter-nominal similarity computation means for setting, as a feature value of the input nominal, a
distribution of occurrence frequencies or corrected occurrence 15frequencies of predicates that are in
binary relations to the input nominal in the document set, and computing a degree of similarity
between feature values of the input nominals. 4. PAe synonymous expression assessment device
according to any one of 20claims 1 to 3, wherein a nominal in each binary relation also includes a

particle that s in a case relation to aepredicateélln thte bir;a%srel ion. 5.{/&6 S rtlor‘lgi%mzlus expression
assessment device SRS Sﬁ%@/ oot ?ﬁ%%%ﬁ, RErEIRHE sYIEH m%/ Sdssment means
assesses thesithgithimaryn@bréddiedmezas synonymous, in the case where the similarity between the

input nominals and %%ﬁ@@@é@ﬁ&é\é’{ﬁ%%&%%@&ﬁg‘ﬁ)?t&ae?%%% , Rﬁgfgéffe@z}l@s%%@diﬂon- 6. A

synonymous expression assessment od comprising: receiving input Inary relations each of
which includesseohinisriicanticlasosraaiedtia hagenssessiacs wieatBe maandtadegmsuobikasy relations

are syRoNyMRLSitkting-a anianiyReMeER Nastneminals and @ simiadiybesneendoput predicates;
and when comEutin the similarity between the input predicates based gn a distribution of occurrence

frequencieSBF BTG 108 FERHIBIARI e RO AL TECHHE A O PrEancsd SAUS MO AP R,
performingriigicampliidtiomubindoa distifusti ancofdorgyondmiatsriinatbdegused in the same type of

i inaj. ) i r for m r
concept as the inpul NoMminah 1A SYBRTHMOUS XRression Assessment program for gausipg compuite

to execute: a synonymy gsseSsment proé)ess of’ receiving mpufl 3 Inary relations each of which
includes a theriinat pred iaapredibatebainchagsussingnah Edmpcosinpdtiveirgstadoieanyreakstions are

synoRyMoys Wising;a SIFHARRReRNE SR INPHLIRMINA AN tsimijarivhstyesn rput predicates; and

an inter-predicate similarity computation process of, when computing the 10similarity between the
input predi€afEBRSE SRECAIRIB TR dEsrcafrare ke durémemsteature values of the input

predicates; and
inter-nominal similarity computation means for setting, as a feature value of
the input nominal, a distribution of occurrence frequencies or corrected occurrence
15 frequencies of predicates that are in binary relations to the input nominal in the
document set, and computing a degree of similarity between feature values of the input

nominals.

4. The synonymous expression assessment device according to any one of
20 claims 1 to 3, wherein a nominal in each binary relation also includes a particle that is in

a case relation to a predicate in the binary relation.

3. The synonymous expression assessment device according to any one of
claims 1 to 4, wherein the synonymy assessment means assesses the input binary
25  relations as synonymous, in the case where the similarity between the input nominals

and the similarity between the input predicates satisfy a predetermined condition.

6. A synonymous expression assessment method comprising:
receiving input of binary relations each of which includes a nominal and a
30  predicate, and assessing whether or not the input binary relations are synonymous using
a similarity between input nominals and a similarity between input predicates; and
when computing the similarity between the input predicates based on a
distribution of occurrence frequencies of nominals that are in binary relations to the

input predicate in a document set, performing the computation using a distribution of



of nominals that are in binary relations to the input predicate in a document set, performing the
computation using a distribution of only nominals that are used in the same type of concept as the

input nominal.
23

only nominals that are used in the same type of concept as the input nominal.

7. A synonymous expression assessment program for causing a computer to
execute:

5 a synonymy assessment process of receiving input of binary relations each of
which includes a nominal and a predicate, and assessing whether or not the input binary
relations are synonymous using a similarity between input nominals and a similarity
between input predicates; and

an inter-predicate similarity computation process of, when computing the
10 similarity between the input predicates based on a distribution of occurrence frequencies
of nominals that are in binary relations to the input predicate in a document set,
performing the computation using a distribution of only nominals that are used in the

same type of concept as the input nominal.



