* Japénese Patent Laid-Open No. 2005-35288 Japanese Patent Lai d-Open No.
2006- 53866 [ DI SCLOSURE OF THE | NVENTI ON] [ PROBLEMS TO BE SOLVED BY THE
| NVENTI ON] [ 0006] The present invention provides an orthographical variant
detection apparatus that detects an orthographi cal variant candidate with a
hi gh precision. [ MEANS FOR SOLVI-NG THE PROBLENMS]

[NAME OF DOCUMENT] SPECIFICATION
[TITLE OF THE INVENTION] ORTHOGRAPHICAL VARIANT DETECTION
APPARATUS AND ORTHOGRAPHICAL VARIANT DETECTION PROGRAM
[TECHNICAL FIELD]
[0001]
Embodiments of the present invention relate to an orthographical variant
detection apparatus and an orthographical variant detection program.
[ Background Art]
[0002] o
In general, if there are a plurality of expressions (words) for the same notion,
this case is called an orthographical variant. If the orthographical variant exists in a
.documcnt, the terms having the same notion may not be properly extracted when a user
searches the document. Or extracts a specific term from the document, and the like.
[0003] -
Here, there are known various techniques relating to the orthographical variant.
For example, there is known a method in which a dictionary is created in advance by
selecting character strings considered as orthographical variant candidates from a target
document, and a character string of the orthographical variant candidate is detected
based on this dictionary.
[0004] |
However, in this method, since the orthographical variant candidates are to be

manually selected in advance to create the dictionary, efficiency is disadvantageously
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" [0007] According to an aspect of the present invention, there is
provi ded an orthographi cal variant detection apparatus including: a term
extraction unit that extracts a termfromdocunent data; a similarity
conputation unit that conputes simlarity of an arbitrary pair of the
extracted terns; an orthographi cal variant candi date determ nation unit
that determ nes, based on the simlarity, whether the pair of terns are

or t hogr aphi calfaphabdedent RRRHLOBLERL. 20tA-B5oggoup cl assification unit that
groups the orthographi cal variant candi dates based on a character string

comonl y i ncl ygededepaidhe 1 RALOp&] NbEIITs-BR6ENe or t hogr aphi cal variant
candi dat es. [ BRI EF DESCRI PTI N OF THE DRAW NGS] [0008] [Fig. 1] Fig. 1

i's a bl opsigtiagseRE O ¢l REVECTRINENL I re configuration of an
ort hographi cal variant detection apparatus according to an enbodi nent.

[Fig. 2] &ﬁ@BL_%M§T@ BE QWi Ragh HyY lrm_fhﬂ\qquﬁ{@ exenpl ary orthographi cal

variant detection process In the orthograp al variant detection apparatus
accordi n?‘)m]t he enbodinent. [Fig. 3] Fig. 3 is a schematic diagram
il lustrating exenplary docunent data stored in a docunment data storage

uni t of the orhbepiaRhhvAtioN PFdvidds A6 EiaBRicARRARAL HRe AR Appiragst 0 the

enbodi nment .
that detects an orthographical variant candidate with a high precision.

[MEANS FOR SOLVING THE PROBLEMS]
[0007]

According to an aspect of the present invention, there is provided an
orthographical variant detection apparatus including: a term extraction unit that extracts
a term from document data; a similarity computation unit that computes similarity of an
arbitrary ‘pair of the extracted terms; an orthographical variant candidate determination
unit that determines, based on the similarity, whether the pair of terms are
orthographical variant candidates; and a group classification unit that groups the
orthographical variant candidates based on a character string commonly included in the
pair of terms as the orthographical variant candidates.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0008]
[Fig. 1] Fig. 1 is a block diagram illustrating an entire configuration of an
- orthographical variant detection apparatus according to an embodiment.

[Fig. 2] Fig. 2 is a flowchart illustrating an exemplary orthographical variant
detection process in the orthographical variant detection apparatus according to the
embodiment,

'[Fig. 3] Fig. 3 is a schematic diagram illustrating exemplary document data
2



“[Fig. 4] Figs. 4(a) and 4(b) are schematic diagrans illustrating exenplary
ternms extracted by a termextraction unit of the orthographical variant
detection apparatus according to the enbodi nent. [Fig. 5] Fig. 5is a
flowchart illustrating an exenplary simlarity computation process
performed by a simlarity conputation unit of the orthographical variant
det ecti on apparatus according to the enbodi nent. [Fig. 6] Fig. 6 is a

schemat i %td#wﬂrmcuﬂeuﬁaa&@&:b&ge ahit @fmﬂhgraﬁhmd @%iahb’déi@dﬁb!dtag st he
simlarity conputation unit of the orthographical variant detéection

appar at u%ﬁ&ﬂg%ﬂﬁé&&dﬂﬁerﬁﬂbodi ment . [Fig. 7] Fig. 7 is a schematic
diagramillustrating an exenplary simlarity conputed by the simlarity

conput ati on unmy : ' Ik '
according to ?Eig M%g%%&ﬁ&%ﬁ%@ [k(g?g?aﬁg]dia%%@ggﬁ?g&g%?gﬁe ?a{r?g&l?ilf agram

i 11 ust ratek%@gm&fuvex%w&ﬁ dnfiof 1B eﬁg%raﬂnca@%ﬁm%&ﬁo@%@iamth@r ity

wei ghti ng the orthographical v ant detection apparatus according

to the eq@&ﬂ&iﬁg@&me embodifie®: 9] Fig, 9 is a schematic diagramillustrating
exenpl ary orthdgraphi cal variant candidates in the orthographical variant

detection appcﬁ;%? Zﬁf@%ﬁﬂh&&cﬁa& ihi§ira %ﬂicﬁéﬂglary sinﬁla{iﬁj&zm tidel 9- 10 1s

a schematic di I'lTustrating an exenplary group anal’ysi s process

for | V.S S Uni . I GR iant detecti
P opar at y T pdfettiea 8B el cbinp it b HRURPRASFeat g S0t eCt ON
schemat i | ' | rrhographi cal vari ant candi dat es
in the :)(ratd o%%#&%&@ﬁ&g%ggﬁﬁﬁggpar a'?uspal:cord?/ngI to the |

enbodi nent .

[Fig. 6] Fig. 6 is a schematic diagram illustrating an exemplary similarity
computed by the similarify computation unit of the orthographical variant detection
apparatus according to the embodiment.

[Fig. 71 Fig. 7 is a schematic diagram illustrating an exemplary similarity
computed by the similarity computation unit of the orthographical variant detection
apparatus according to the embodiment.

" [Fig. 8] Fig. 8 is a schematic diagram illustrating exemplary weighting
information obtained by a similarity weighting unit of the orthographical variant
detection apparatus according to the embodiment,

[Fig. 9] Fig. 9is a sche@ﬁc diagram illustrating exemplary orthographical
variant candidates in the orthographical variant detection apparatus according to the
embodiment.

[Fig. 10] Fig. 10 is a schematic diagram illustrating an exemplary group analysis
process performed by a group analysis unit of the orthographical variant detection
apparatus accordingl to the embodiment.

[Fig. 11] Fig. 11 is a schematic diagram illustrating exemplary orthographical

variant candidates in the orthographical variant detection apparatus according to the
3



“[Fig. 12] Fig. 12 is a schematic diagramillustrating an exenplary out put
unit of the orthogaphical variant detection apparatus according to the
enbodi nent. [BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON] [ 0009]

Herei nafter, enbodiments of the present invention will be described with
reference to the acconpanyi ng draw ngs. [0010] Fig. 1 is a block
diagramillustrating an entire configuration of an orthographical variant
det ect i ornppRAR&itUs 100 according to an enbodinent. As illustrated in Fig.
1, the orthographical variant detection apparatus 100 includes a docunent

data i nput unifFigl 12pFikeI Mseechéfiticodiag@id illdstraing afickamplayy 6@puind 4fon uni t
3, a weighting unit 4, an orthographical variant candi date determ nation

unit 5, ahdérehtrahiday Sinsant detectfon ApainishResanty 6ahe MBbodfient Y Pe _
deterxnination unit 7, an output unit 8, a document data - storage unit 10,

and a weilBBSTMODE PORBtARRYING' @0¢ THEINVENTIONY1] ~  Target document
data as a target of the orthographical variant detection are input fromthe

docunent @abey i nput unit 1. The docunent data input unit 1 is, for exanple,
a keyboard or a nouse and sel ects target docunent data as a detection

target from dogdremaferiahBodiRhl@f i fro@nelpsuniit wipbadst@baowini t 10. The
docunent data in the docunent data storage unit 10 are stored matching the

types theéfefince i0@e a¥@Rgpaaling@eapmps, data include, for exanple, a "contract
docunent, " a "regulation," a "docunent of laws,” a "news article,” and the
l'i ke. [0O0D3lo)
Fig. 1 is a block diagram illustrating an entire configuration of an orthographical
variant detection apparatus 100 according to an embodiment. As illustrated in Fig. 1,
the orthographical variant detection apparatus 100 includes a document data input unit 1,
a term extraction unit 2, a similarity computation unit 3, a weighting unit 4, an
orthographical variant candidate determination unit 5, a group anallysis unit 6, an
orthographical variant type determination unit 7, an output unit 8, a document data -
storage unit 10, and a weighting information storage unit 11.
[0011]
Target document data as a target of the orthographical variant detection are input
from the document data input unit 1. The document data input unit 1 is, for example, a
keyboard or a mouse and selects target document data as a detection target from
document data stored in the document data storage unit 10. The document data in the
document data storage unit 10 are stored matching the types the?eof. The types of
document data include, for example, a “"contract document," a "regulation," a "document

of laws," a "news article," and the like.

[0012]



“In 6ther words, the docunent data as an orthographical variant detection
target and the type of the docunent data are input fromthe docunent data
input unit 1. In addition, the docunent data and the type of the docunent
data nmay be directly input fromthe docunent data input unit 1. [0013]
The termextraction unit 2 extracts a term (herein, denotes a word or a
conpound word) fromthe input docunent data. According to an enbodi nent,

the term ext rRGIth@ o, theld Rl dfa s APorihdiFhphiead vitiamt dblebiorfargext r act i on
met hods. [ 0014] The simlarity conputation unit 3 conputes simlarity

bet ween JnaGhé Bpef e ddclmenttap ark ipu@ flohRdle AdchBEdtRlatd ilp@dmit 1. oR, the
simlarity corputation is perforned based on an edit distance. The edit

di st anceyddhich, HeRcimdht e 41 thd Bipe i kdddiammesi dh£ Ak be ldvectGmpact er
strings are fromeach other. The ‘Conputation of the edit distance and the
sim | arigymihd doddtedPass ifpafluleh ow. [0015] The weighting unit 4 perforns a
wei ghting process for weighting simlarity conputed by the simlarity
comput at @3}mit 3 for each type of the docunent data based on weighting
information stored in the weighting information storage unit 11. The

details of thepdRhfRkirAGioRWARDSSkielsla tign BREGH] denBteb @lvwid ok R016] The
ort hographi cal variant candi date determination unit 5 determ nes, based on

the wei g(gﬁs,%u%h rafdrefﬁ&rmef\#ﬂgm*dcua{enma.tA@c&&i&,gﬁo b efnBBdigicRk Bhedrrh he

extracted terns ar€ orthographical variant candidates. The group anal ysis

unit 6 anKAGPufPY ekirAlSH fehfSisAi} P1LRANRES SnastioVMEIAS, candi date group

based on a common character string and
[0014]

The similarity computation unit 3 computes similarity between two terms in a
group of the extracted terms. In addition, the similarity computation is performed based
on an edit distance. The edit distance is a numerical value indicating how different two
character strings are from each other. The computation of the edit distance and the
similarity will be described below.

[0015]

'fhe weighting vnit 4 performs a weighting process for weighting similarity computed
by the similarity computation unit 3 for each type of the document data based on
weighting information stored in the weighting information storage unit 11. The details
of the weighting process will be described below.

[0016]

The orthographical variant candidate determination unit 5 determines, based on
the weighted similarity, whether or not two terms in the group of the extracted terms are
orthographical variant candidates. The group analysis unit 6 analyzes and classifies an

orthographical variant candidate group based on a common character string and



"sim'larity of the determ ned orthographical variant candi date group. [0017]
The orthographical variant type determnation unit 7 determ nes the type of
ort hographi cal variant for each orthographical variant candi date and
perfornms an orthographical variant determ nation process. The

ort hographi cal variant candi date detected by the orthographical variant
type determnation unit 7 is output fromthe output unit 8. The output unit
8 is, fOofimBxARIIfhe detdiniRdPArthoErdphical Pardit Barldidiiud srogpyst al di splay. [0018]
Here, an orthographi cal variant é%tectlon process in the orthographical

vari ant fgction apparatus 100 will be described with reference to Figs. 2

to 12. Fig. 2 is a flowhart illustrating the orthographical variant
det ect i ofpdbRicRFapnittal {ABmPHipl AeiAnhiaGah uiRiRmARS Bl tyfdlopppar at us 100.
[ 0019] Fi'rst, a user ‘inputs docunent data as an orthographical

vari ant GefdpedphRial Y@aae forlchTork MO Rtiarfd BhiR1i GO Ak DferfiMis ah0 using the
docunent dzﬁ%gati nput uni torf of t%r%?lt hogr aphi cal vari ant detection

appar at w&&gﬁﬁaﬁ chteﬂli'tﬂatcié;[ probess!t TAL BRNSIREPHIBN vad it Raddldads an

exanpl e of thé 1 nput docunen a. As illustrated in Fig. 3, the docunent

dat a 101gdiQ%dd ¥iemhe SrbOSUPRRAL Via¥iRst t§H2d88chiAaR A bAIPR Ripugeuimet dat a.
Here, by way of eiarrpl%l,dﬁtﬁhe docur%egeﬁ‘?t2 typel a:1L02 of the docunent data 101 is

set to " | Ak g ?@)@n i St b
extracti %‘ﬁgﬁr@ Eﬂ%%ﬁ%@t?%gﬁ rgr’s% r om@ﬁ’eaadc}%}g%yrr%ﬁ% k‘%gt%ai%?ﬁj(ésr? %? S20). The
tern1ext&g&&%on-of the termextraction unit 2 is performed, for exanple, by
usi ng a nor phol ogi cal anal ysis nethod, a typeface analysis nethod, or the
like. H\%ﬁ,l%he termextraction unit 2 perforns the termextraction by

t

using t es of extraction methods including an "extraction method A
and an "extragljeOs Mc@?&bhﬁ:al variant detection process in the orthographical variant

detection apparatus 100 will be described with reference to Figs. 2t0 12, Fig. 2is a
flowchart illustrating the orthographical variant detection process of the orthographical
variant detection apparatus 100.

[0019]

First, a user inputs document data as an orthographical variant detection target
from the document data storage unit 10 using the document data input unit 1 of the
orthographical variant detection apparafus 100 (Step S10). Fig. 3 illustrates document
data 101 as an example of the input document .data. As illustrated in Fig. 3, the
document data 101 includes a document type 102 and a body 103 of document data.
Here, by way of example, the document type 102 of the document data 101 is set to
"regulations." If the document data 101 is input, the term extraction unit 2 extracts
terms from the document data 101 (Step S20). The term extraction of the term
extraction unit 2 is performed, for example, by using a morphological analysis method,

a typeface analysis method, or the like. Here, the term extraction unit 2 performs the



* (00201 As illustrated in a result of the termextraction performed by
the termextraction unit 2 in Figs. 4(a) and 4(b), the termextraction unit
2 extracts a termand a |line nunber thereof in the docunent data indicating
an extraction position of the termusing a predeterm ned extraction nethod
by matchi ng each other. [0021] Fig. 4(a) is an extracted termtable
201 IiSting the terns extracted using the extraction nethod A, and Fig.

4(b) is phmestirREbE DY a5y tabl §peddf lexGhithg HRedderinBluexEract @dradedbng t he
extraction nmethod B. Each of the extracted termtables 201 and 202 i ncl udes

a term | RetfduAMarOa "ertrh@ion m&hedB."204, a |ine nunber columm 205, and an
extraction nethod colum 206. The term | D colum 203 contains an identifier

of the eyjopafted term The term colum 204 contains a termextracted by the
termextraction unit 2. The |ine nunber columm 205 contains a |ine nunber

where the ter RsijfuddtedifaFe® ok @ ck@a®ivh Jﬁ%ﬁﬁed B 'the Qi @&tdcaon Met hod
columm 206 contains an extraction nmethod used during the termextraction

per f or medn®y ik st HLIMRKAOGRGAE REmERirkctdn dnlt BedhaklsANer aR@MBnOhu@BGUMENT  as
an extraction source, Information on parts of speech, or the |like may be

al | ocat ethefddf e d%zsﬁxheﬁtc&@h Tn@icAictd Hrabhin hEUiMdEH the ErinQiRing £H022]
Subsequently, the simlarity conputation unit 3 selects arbitrary two terns

fromthe %&{eﬁﬁfnﬁde&@wﬁn%@hwﬁwﬁm@eﬁbﬁamciey between the sel ected two
terns (SP 30). Here, an exanple of the simlarity computation process of

t he mm*@mljy conputation unit 3 will be described with reference to Fig.
5. [0023 First, in the simlarity conputation unit 3, tw terns

are sel ect ed i:ig)atar)h@aﬂ@;@d&cﬁedqénﬁ ABIc20111RRhE AR Bfmd Mrak@ATREIRACL | on uni t

2 (Step S31). In addition, in a case where tThe termextraction unit 2

extract s el @f b Wit A, &Hcﬂ'ﬁ@' AbYi 3% eﬁﬁ%ét@&%érﬁﬂaﬁ[@bb@ﬂ&m%ﬂ“@téxﬁ{sms are

selected fromthe twts extracted using t sane termextraction net hod.
[0024]  extracted using the extraction method B, Each of the extracied term tables 201 and 202

' includes a term ID column 203, a term column 204, a line number column 205, and an
extraction method column 206. The term ID column 203 contains an identifier of the
extracted term. The term column 204 contains a term extracted by the term extraction
unit 2. The line number column 205 contains a line number where the term in the term
column 204 is extracted. The extraction method column 206 contains aﬁ extraction
method used during the term extraction performed by the term extraction nunit 2, In
addition, a name of document as an extraction source, information on parts of speech, or
the like may be allocated to each extracted term during the term extraction.

[0022]

Subsequently, the similarity computation unit 3 selects arbitrary two terms from
the extracted terms and computes similarity between the selected two terms (Step S30).
Here, an example of the similarity computation process of the similarity computation

unit 3 will be described with reference to Fig. 5.

[0023)



*The'simlarity conmputation unit 3 conputes an edit distance between the
selected two terns (Step S32). The edit distance is a nunerical value

i ndi cating how different two character stings are fromeach other. For
exanple, the edit distance is conputed based on the nunber of tinmes of the
operations for editing one of the two terns to match the other term [0025]
The operations nay include, for exanple, renmpving, replacing, inserting,

and the i ke. tﬁﬂ%su%ﬁ&gt?@%m%?ﬁﬁ?ﬁ 'ugﬁ'al unc{ t%{’m{ € sgflcct!c ﬂ%qﬁ/ﬁ)@?g% ltA total

sum of costs e operatrt ons pert or ne € one erm nmat ches the
e A D,
RN B S i Ak
"capital L é?féﬁﬁ ramgg’bqagt"idﬁ% a‘é‘?éa%? eﬁ%‘gclx Etfocpalpe@‘yl ant may

occur W&QQ%_ h| gh possibility is set to "0.1." In this manner, the cost of
each ope én is set in advance, so that it is possible to inprove a

o et Lﬁl : tlmgunl %ﬁon UJ?'% I nieg%%iieglsﬁ%'gvé%%e?w t er ;L]eUSI ng

similarity conputat

Comput 2‘3‘“ el P§?r)ot‘§£€t‘?§§‘§\5‘ﬁ':f§1§8)ﬂ(‘ﬁ e BB

nggh?:d ¢ hlze)t t%?abafnfcc te% ﬂgltgr | ar}%?ro?l{ ei&ch Otﬁé’}D Ftor examp e thggrgg d1sCt ! ni% the

computed based on the number of times of the operations for editing one of the two
terms to match the other term.
[0025]

The operations may include, for example, removing, replacing, inserting, and the
like. The cost per one opcrafio:n is setto "1" in advance. A total sum of costs for the
operations petformed until the one term matches the other term is defined as the edit
distance.

[0026]

In addition, according to the present embodiment, the edit distance is computed
by setting the cost for each operation type. For example, out of the replacing operations,
the cost of the character type replacing such as "fullwidth/halfwidth” replacing,
"hiragana/katakana" replacing, and "capital letter/small letter” replacing where
orthographical variant may occur with a high possibility is set to "0.1." In this manner,

. the cost of each operation is set in advance, so that it is possible to improve a precision
of the orthographical variant detection.

[0027)



“For-exanple, the simlarity is conputed between the term (hereinafter,
referred to as a term3) of which the termED colum 203 is 3 in the table
illustrated in Fig. 4(a) and the term (hereinafter, referred to as a term
5) of which the termID colum 203 is 5. In a case where the term3 is
edited in order to cause the term3 and the term5 to be identical,
"P(full-width)" is replaced with "P(half-width)" and "L(full-wdth)" is

the ﬁﬁﬁSeWZLP it kR A R ﬁ%f}ﬁﬁﬁ?ﬁ%f;% G
00 et 25 5o b G RO Sy 8k 0
char acL ok abABF b bech P RlcSpls i st P Btk PERIEET (1

whi ch sintlarity is nat uted anp r extracted by the term
extractig%{qfﬁvpx??ﬁﬁaisﬁ&%gg]f}ggffﬁo,mpfr}ﬁ%érgr?lgtgrzjggf returns to Step S31, and

the sim k&#g y conputation process is repeated. In a case where simlarity
conput at o as been perforned for overall ternms (YES in Step S34), the

o TLer LY CORLANAE & BR85Sk AR PRt GoBhyn B A o
3. 1-ler 17 ast zp teé‘:rr%iSSrio% %HCEIthi ?en%%g)c%tlﬁgn 98§ i fmhé pa%lc%ﬁ%t%ﬁ%c? 91 lgig.rzma} ables 9
and the term (hereinafter, referred to as a term 5) of which the term ID column 203 is S.
In a case where the term 3 is edited in order to cause the term 3 and the term 5 to be
identical, "P(full-width)" is replaced with "P(half-width)" and "L(full-width)" is
replaced with "L(half-width)" in the "PL" of the term 3. In other words, if the number
of times of the operations for replacing "fullwidth/halfwidth" is set to 2, and the cost of
the replacing is set to "0.1," the edit distance is "0.2."
[0029]
Since the sum of the lengths of the character strings of the terms 3 and 5 is "4,"
the similarity between the terms 3 and 5 is "0.95."
[0030]
In a case where there is a term of which similarity is not computed among the
terms extfactcd by the term extraction unit 2 (NO in Step S34), the process returns to
Step S31, and the similarity computation process is repeated. In a case where similarity
computation has been performed for overali terms (YES in Step S34), the similarity
computation process is terminated.
[0031]
Figs. 6 and 7 illustrate exemplary similarity computed by the similarity

computation unit 3. Here, the similarity is computed based on the extracted term tables
9



~201"and 202 illustrated in Figs. 4(a) and 4(b). [0032] Figs. 6 and 7
are diagrans illustrating simlarity tables listing simlarity of each term
pai r obtained through the conputation. Fig. 6 illustrates a simlarity

tabl e 301 obtained by conputing simlarity based on the extracted term
table 201 illustrated in of Fig. 4(a). Fig. 7 illustrates a simlarity

tabl e 302 obtained by conputing simlarity based on the extracted term

tabl e 203y Hmzrlﬂﬁggtéﬂn@l fﬁ()la),d‘;g,gch of the simlarity tables 301 and
302 includes a termpailr ?s co 3, an extraction nmethod colum 304, a
termA cc 305, a termB colum 306, a term A |ine nunber colum 307, a
termB ITne number colum 308, and a simlarity colum 309. The term pair

| D colum 303g get @dd‘ﬁax‘e%&%rbﬁlk ﬁfﬁn%n%ﬁ?l&ﬁ yTabes rﬁfﬂ]?os?f? loREhdY

conput ati on t e extraction net t he cont ent

of the el Bhifll iRfeh Hd! &Qﬁxonﬂﬁf teei'ilﬂhfmgsoi Hﬁﬁlaﬁgﬁ?ﬁg%i" ns _one

ter m of t e'termpalr as"a simlarity CO utation targe e termB col um

Car gt Bared PF ooinping Sl bRt SE R F R SO I B IR D P e
nb 2 h
term A :épigﬂ*"m@>39%~‘7‘?‘h%“f‘%§°ﬁ{ BRD R "’f"‘% PEney SERRERSAERE, " ontent d
'n the L8P B B Rl PR 202 2 aS?ﬁéEJdQH%?%ﬁsb‘%gﬁgﬁ R B ity
deseri S&?‘#S%BFP‘?%%@%% SRR 020 a“[%&%éimnmﬁhf)&ﬁ‘g“@ﬁ Wilarity
| s Comuﬁ&g Aséo t@ﬁ%&dlﬂfﬂn%bt RS i Jal Y
ase

\é\el ghtin as ‘an or ogr ap varl ant
Sim I ar ."%y‘l?%ﬂ@%ﬁ'%ﬂ efif%ﬁg%*%%?g@w%ﬁ?%u% il l‘sh?%%"ﬁmi%m. Bt 1 ng
P 0o oS s IO CRUEAN A P bR beas"ELifHlbli oot tarebr. bﬁ, described with

reference to
extraction mcthod column 304 contains the content of the extraction method column

206. The term-A column 305 contains one term of the term pair as a similarity
computation target. The term-B column 306 contains the other term of the term pair as
a similarity computation target. The term-A line number column 307 contains the
content of the line number column 205 as an extraction source of the term contained in
the term-A column 305. The term-B line number column 308 contains the content of
the line number column 205 as an extraction source of the term contained in the term-B
column 306. The similarity column 309 contains the similarity computed by the
similarity computation unit 3.
[0033]

Now, a description will be made with reference to Fig. 2 again. If the similarity
is computed, the similarity weighting unit 4 performs the similarity weighting based on

the type of the document as an orthographical variant detection target and the extraction

10



“Fig: 8 illustrates a simlarity weighting information table 111. The
simlarity weighting information table 111 lists weighting information for
each docunment type 112 and each extraction nethod 113 of the terns of which
simlarity is conputed. The weighting information is set in advance by a
system desi gner or a user. According to the present enbodi nent, the
docunent type 112 may include "docunent of laws,"” "news article," "news
paper," "r | gt O " . i 0 to /e dition, the term
extracti glr?ﬁ%%dtqﬁgﬁap {ﬁ‘? oﬁ?}&hﬂt@%ﬁ%ﬁ%@ﬁ%ﬁﬁﬁ ('E)Er? (rsntaeltp hrso ‘A" and "extraction

met hod B, 3h 036] In other words, in Step S40 of Fig. 2, the
sin‘ilari{?}) ighting unit 4 perfornms simlarity weighting wwth reference to

102 of "the dodteaiey Seiebu PRer bk BRnte bt R b BRSNS gt Bnc
h | hod . of e ; f which simlari i d. [0037
t he ext racﬁab?g%%céggé)%@&%1uc%%rﬁg of ich simlarity is extracted. [ ]

Subseque?zlvtl N ariant candi date determ nation unit 5
determn (ﬁpéﬂe ort hographi cal variant candi date based on the simlarity of
each wei E termpair (Step S50). The orthographical variant candi date

determ nationg s pgrforned. for exanple.. r i ter ,r having
simlarity eqlljéﬁ‘ St@US&a eg%e%?%%tpﬁ‘écﬁgr@m rlgg%{“g{iéﬁ gagt]eoﬂg' \?&C&é‘glan the Iike.

ﬁgcgre? i ,[] g'c%g%éﬁlg Fxg%égist?or}lt tal?lgtﬁ?ilirsrtg r\‘;&c’igl}tﬂleg inforllrrn t%]no%og cgc‘;zhl élo%ugfcn{ @Sc ﬂiﬂ larity

and each extraction method 113 of the terms of which similarity is computed. The
weighting information is set in advance by a system designer or a user. According to

the present embodiment, the document type 112 may include "document of laws,"

" n "o

"news article," "news paper,” "regulations," and "academic document." In addition, the
term extraction method 113 may include "extraction method A" and "extraction method
B."

[0036]

In other words, in Step S40 of Fig. 2, the similarity weighting unit 4 performs
similarity weighting with reference to the similarity weighting information table 111
based on the document type 102 of the documcnt data as an orthographical variant
detection target and the extraction method of the terms of which similarity is extracted.
{0037}

Subsequently, the orthographical variant candidate determination unit 5
determines the orthographical variant candidate based on the similarity of each
weighted term péir (Step S50). The orthographical variant candidate determination is

performed, for example, by extracting a term pair having similarity equal to or greater

than a preset threshold value, and the like. According to the present embodiment, the

11



“ Here, the orthographical variant candidates are listed in an orthographi cal
variant candi date table of Fig. 9. The orthographical variant candi date
table 401 of Fig. 9 lists the orthographical variant candi dates determ ned
fromthe simlarity tables 301 and. 302 using the orthographical variant
candi date determ nation unit 7. The orthographical variant candidate table
401 is a table obtained by adding an orthographi cal variant candidate ID
col unm 40Zesiold vane of the sbmiddrity inseota M6gr aphi cal vari ant candi dates to the
itens included in the simlarity tables 301 and 302. Since the simlarity
is wei ghtie@B8)y the weighting unit 4, the termpair having simlarity
greater than 0.6 out of the termpairs included in the simlarity tables

il lustrated i Hedre,gbe omhagnaphicahwaridni eendigmen palisted i Meodrihagraghi@l t er m pai r
having "termpair ID 11" in the "extraction nethod A" and the termpairs
havi ng " veriantgandidits table ¢f Fif, 9.aThik Sithdgraphlieal Varkdnt sgrididuie el JB.Fig.[ 0039]

I f the orthographical variant candi dates are determ ned, the group analysis

unit 6 gOdispstht behograpingd aptiam a2hndidateaddrergi@ined foinahe WlilritefBle§BOE t0 a
common character string of the orthographical variant candi dates or the
sim | ari fayd Be2 usisg thclethogtaphigalopiiiaabdandRiateddtterfimiidiod ahes . (1Heep S60). [ 0040]
The grouping process on the orthographi cal variant candidates in the group

anal ysi s orthographical vasariteandidat yabtea@eisi agble bbrawidsy dddicuged in arbitrary
two sel ected orthographical variant candidates X and Y, In a case where the

char act eorthograpigjcal fvasisntlcanditiate 1D cofuni1$02 & identifited HIRE oitBogrAghical
ort hographi cal variant candidate X is included in the character string of

© the ter nvariant camtiidatestottixeitant mobidad ivi thelsingidaritifibladudiadatte2 YsidcBee 9r oup
analysis unit 6 determ nes that the orthographical variant candi dates X and

Y are i neimitheiy isrwdipieted Byrthegweigiingautt 4, ke feafBathavidglsbnilshqletagat ed.
[0041] Fig. 10 is a flowhart illustrating an exenplary group anal ysis
process than 0.6 out of the term pairs included in the similarity tables illustrated in Figs. 6 and 7

are five term pairs, that is, the term pair having "term pair ID 11" in the "extraction

method A" and the term pairs having "term pair IDs 2, 4, 6, and 9" in the "extraction

method B."

[0039]

If the orthographical variant candidates are determined, the group a.nal);sis unit 6
groups the orthographical variant candidates with reference to a common character
string of the orthographical variant candidates or the similarity between the
orthographical variant candidates (Step S60).

[0040]

The grouping process on the orthographical variant candidates in the group
analysis unit 6 is performed by comparing the terms included in arbitrary two selected
orthographical variant candidates X and Y. In a case where the character string of at
least one of the terms included in the orthographical variant candidate X is included in

the character string of the terms included in the orthographical variant candidate Y, the
12



“performed by the group analysis unit 6. In addition, a group ID allocated
to an orthographical variant candidate is an integer n of 1 or nore, and
the integer nis set to 1 (n=1) at the tine of starting the group analysis
process. [0042] As illustrated in Fig. 10, first, the group analysis
unit 6 selects an arbitrary orthographi cal variant candi date anong the

ort hographi cal variant candi dates determ ned by the orthographical variant

candi dat e_determ.nation, unit 5 e 61). .He th el. ect 0 raphi cal
variant SERHaYEs iugn§eq°?%§‘ém§§}g§tﬂ?eg?‘§}° %Pé“c@gk%ﬁ"}?gf %ncixéfa(quﬁfa %%Itq%?gn an
ort hogra hihgcﬁld'v riant candigﬁe ot her t .the artecI erence candidate X is
defined ¥¥ 3 %F?’é‘agé%‘f?df‘ hg.sam@ﬁ%‘ﬁp 15 28PHE  case where a group IDis
al | ocat eg‘)dp‘ﬁ t he sel ected orthographical variant candidate X (NOin Step
S62), th dcess returns to St ep S61, and the group analysis unit 6

computes an ot hci ra ﬂbca*l variant candi dat e again. {y0'044 In a case
Wne(rjeda group HD gésg WEIhH gﬁmtgdmt%gmg l@?oé‘é?a(?? RS §F IFﬁcal vari ant

' YES in S S62)., . ' |
o1t hogr aBFHESR-ARy e Atowp aRab e Bnan g HEn AP e 18 bt Balh aat es (st ep

R TR R SR E i IR S N S

(n=1) at the time of starting the group analysis process.
[0042]

As illustrated in Fig. 10, first, the group analysis unit 6 selects an arbitrary
orthographical variant candidate among the ortho graphiéal variant candidates
determined by the orthographical variant candidate determination unit 5 (Step S61).
Here, the selected orthographical variant candidate is defined as a reference candidate X.
In addition, an orthographical variant candidate other than the reference candidat.e X is
defined as an analyzed candidate. ”

[0043)

In a case where a group ID is allocated to the selected orthographical variant
candidate X (NO in Step $62), the process returns to Step S61, and the group analysis
unit 6 computes an orthographical variant candidate again.

[0044]

In a case where a group ID is not allocated to the selected orthographical variant
candidate X (YES in Step S62), the group analysis unit 6 selects an orthographical
variant candidate among the analysis taréet candidates (Step S63). Here, the selected
orthographical variant candidate is defined as an analysis target candidate Y.

[0045]

13



“1n a case where one of the terns A and B included in the reference
candidate X is included in the orthographical variant candidate Y (YES in
Step S64), the group analysis unit 6 determ nes whether or not a group ID
is allocated to a non-determ ned candidate Y (Step S65). In addition, in a
case where any one of the terms A and B included in the reference candi date
X is not included in the determ ned candidate Y (NOin Step S64), the

process ret urhisa éfRe Whefe RDf tRNGMhHAR BB hcRidel iSihs refeidncdciRiRed X a
candi date fromthe determ ned candi date again. [0046] In a case where

a group isBhdlGddaah tid et Athidavarier Baididhed eTOYESSH Stapsé4iaime ﬁ%deES in Step
S65), it is determned that the reference candidate X and the anal ysis

target capdystaidt &/d@éRnings Wh&hsaFRiolk 2tip IBNY all Sl 8 Aok Re@imifd candi date
X and the candidate Y is set to "n" (Step S66). [0047] If the group

1330 is ahlaffaéd edsteh 3859 RURIIRIA! M Gist! Whbrebin§®he ol thind A R @0 S67), and
the process advances to Step S68. [0048] In a case where the

non- det efRjuagd i the feRhee darldfdatd X SERStaRcINidd intthedditRed LnliliRd ¥ (Fbep Sf65) ,

the reference candidate X is allocated wth the sane group 1D as that o

the anal ysétsp Se4)0ale éﬁ@d[%g% %S\}rﬁs % s(t% $63, 28 the AbYSind & unit 1Rt Ogedur e

proceeds to Step S6 n a case where there I s an anal ysis

target caididda! RorhMe Mbshintd@ndidatéheanal ysis process is not performed (NO
in Step S68), the process returns to Step S63 to sel ect the anal ysis target

candi dat in. In addition, whether or not there is an anal ysis target
candi date for which the group anal ysis process is not perfornmed is

determ ned, fffacase where a group ID is not allocated to the non-determined candidate Y
(YES in Step S65), it is determined that the reference candidate X and the analysis
target candidate Y are in the same group, and the group ID of the candidate X and the
candidate Y is set to "n" (Step S66).

[0047]

If the group ID is allocated, the group analysis unit 6 sets n = n+1 (Step $67),
and the process advances to Step S68.
[0048]

In a case where the non-determined candidate Y is allocated with the group ID
(NO in Step S65), the reference candidate X is allocated with the same group ID as that
of the analysis target candidate Y (Step $70). After that, the procedure proceeds to Step
S68.
[0049]

In a case where there is an analysis target candidate for which the group analysis
process is not performed (NO in Step S68), the process returns to Step S63 to select the
analysis target candidate again. In addition, whether or not there is an analysis target

candidate for which the group analysis process is not performed is determined, for
14



“ exahpl e, by conparing the "total nunber of candidates - 1" with the total
nunmber of candi dates which are allocated with group IDs. Mre specifically,
In.a case where the "total nunber of candidates - 1" is smaller than the
total nunber of candidates allocated with group IDs, the group analysis
unit 6 determ nes that the group anal ysis process is perfornmed on overal
anal ysis target candidates. On the contrary, in a case where the "total
nunber of_candi = 1 g t efu vp@ﬂ] unber of
candi dat 8§a"§§l?’ob§g%°§??a\fl\nnéﬁhégr§(ggp e,E%{ g{lemﬁg?éag%pelan‘gl ysFtst&glnlltﬂ?ﬁ%érggt er m nes
that there i i Igat r | the ysi s
c%ndﬁ%t&p\gﬁgﬂa g%eagx_o&%(ggfmﬁ&ﬂ, R bR 'spllihGlhy! 1iFs A0 WhRRE

process | [n a case fe there I's no analysis

arget canghdabbel & colflufils | DessSRAE: ARRINSHBI RUR6EST chiuBaks ARheared (VES

in Step group anal ysi's unrt erm nes er or not the group

candi dat 8RB AEERS suP Sl Qs €t el BRSRARAN E brocBld B

di date f i i i t. NO in St
560y ¢ netgmell Db adhBRaBR bl PRTE ol on RERUBE T 006
from t he o iags APIY Gl MAL T F01. SaNd) deLes:.. A dIBInARESSof o repeated. In

& y
a case wh e group er m natron process IS per on overal |

%te?Eg%??%ﬁﬁtﬁﬁﬁ%%?éaﬁ@%’gﬁﬁg’ & L%aa?gg%gnﬁﬁé? éets'fﬂilﬁésa*?’éﬁh%fé "orous
, : AR Bt el Tt & !
2bove,  aBAH HEAE SR ERESHR bf st Sty B el 6

groups t Ethographi cal variant candidates. In addition, since the group
anal ysi s I't 6 extracts the group relationship based on the orthographi cal

o offi ci ent | 9 ebpane B s Bb abalplE i SPaci o VAR B Bl dpdiy 01 71 ©
Fig. b aBERCReS RS OFEREG) LYPe BEpehsBeL it Hohe byl WEr Sk Bttt 77°°
ypes. of RECEPNBgrEgmE arSrnn Botee o e fts o ANe i A RogabiRca -
Gt or enen oo Sl 1 e Bierefatns % sE Lies cB BB v 1 om
cO1 ncl Gengey: e kot al CanaL Il Lagana (L Ler 0t o SRS )RSl ence.”

to Step S61 and selects the reference candidate X from the orthographical variant

C )

candidates, and the process is repeated. In a case where the group determination
process is performed on overall orthographical variant candidates (YES in Step S69),
that is, in a case where all the orthographical variant candidates are allocated with group
IDs, the group analysis process is terminated.
[0051]

As described above, according to the present embodiment, the group analysis
unit 6 groups the orthographical variant candidates. In addition, since the group
analysis unit 6 extracts the group relationship based on the orthographical variant

candidates allocated with the group IDs in advance, it is possible to efficiently extract

15



“For”"the "space difference," when the spaces of the terns included in the
ort hographi cal variant candidate is renoved, the terns becone identical.

For the "halfwidth/fullwi dth difference,” when the terns included in the
ort hographi cal variant candidate are unified as a fullwidth or hal fw dth
character form the terns becone the sanme. The "rear coincidence" denotes a
state that rear characters of the terns included in the orthogaphical
variant griglatdlgthagRphichlnahdeidantdate. each other. The "front coi nci dence”
denotes a state that ?ront characters of the terns included in the

ort hograpjosepl variant candidate are coincident with each other. For the
"kat akana/ hi ragana di fference,” when the terns included in the

or t hogr aphi calsuvagietily, £ andhgasewal Be tiabé wad réfercdcdid Bgapagsh. raé akana
character form the terns beconme identical. The "one-character difference"

denot es  arthid@hshitd) Fhrid By felePBrrfiioH dad 7 dtdrincR itk 9pE aPhecal vari ant

candi date are different Tfrom each other in one character. The

"pl ural - ghRé ﬁ!ﬁéal%ﬁ&ﬁkﬁﬁtﬁ&&te@ﬁgpsg . AHRUFPSR of iR orthbRrdphidi varmkguded i n
t he orthogra%hllscal variant candi ate®are di fferent from@ach other in

pl ural chaeasingd by tHeQRdhraphical vaFiade typd détehbigbiic @fit 2fcRiREFope of a result
of the group analysis process perforned by the group analysis unit 6 and a

resul t obxdmiSie OspdteWiffdtbicea! "nYBwidRkullwidth dikREaké,! crhl indaGRke3 SRl f or med
by the orthographical variant type classification unit 7. The

or t hogr aphyhéidkndtar kafkaraARFHsfR SiffeRiBLE" SOhe-dHakddbdr GG Ende Arid0'plukdi- 1 S
obt ai ned by addi ng a group columm 502 and an orthographi cal variant type
col um 5Pdrhqert differenédrogr aphi cal variant candi date table 401. [0055]

The group colum 502 contains a result of the group anal ysis process
per f or neghgsg)t he group analysis unit 6. The orthographical variant type
colum 503 contains a result of the orthographical variant type

classificati opoPheCghse MFAER WY thdabls (TARKE RPAL dludéalih alat type
classification unit 7. [0056] Fig. 12 is a diagramillustrating an

exanpl e Qﬁhégigiﬂﬁém R iand Bhrldi@aisir8mol & _tHH&HHQE&BH%cﬁ&émi@[ | Bmdet ection

process according to the present enbodi nent. illustrated in Fig. 12, an

or t hogr apRiiAlhYaNI kAR AHRIGRE ! WheR GhERAME FbiddRa S SR A¥BErabRichNGrah Put uni t
8. The orthographical variant detection screen 601 inc fides a sort button

602, a Seiddidded reidiflRebt @ Fudliicn 8Mh SRR dhARGIRROHE Ble MARY BOnRGhECt 1 ON

result display area 604. As a result of the detection, a termA colum 305,

a term Begfigl UL @%ycoﬁicf&ﬁé%"%ehb%%g@&%ﬁt e i c%nQJofo%c Eég-frx]ﬁ‘ingbrllﬁdeﬁe number

colum 308, a simlarity col um a group colu 5

or t hogr agyne %hhé@ﬁélﬁ&h |"E“¥§ﬂ Sc%?&i&é’t’@ arOiAd Genl Wil ﬁé’}?gtglieﬂ FHlegyk hogr aphi cal

variant detection result di ay area 604. The sort button 602 sorts

di splay g5idGHedde” Hgﬁ)tésedsé%t& Jriets Pioh@cmc'ea%ﬁm@ leGils ﬁ{a{l&{m éﬂeet ection

di spl ayed 1 n the orthographical variant detection result display area 604

based on %ﬁﬂ%&ﬂ@&iﬁﬁcéﬁlﬁda’i&&% Sfickd g‘r,v?m'tpgmtﬁg&f; £, since the sort

setting B 03 I1s set to "group or result of the

or t hogr aﬂ@:ﬁéha/ﬁﬁ‘&éﬁ%it%‘?&&%t"imni the Ll pgcﬁnﬁﬁgggﬁc[bgg@gfa@ﬁﬁﬁi Vihaff der of

the group IDs contfained inthe group co
candidate are unified in a hiragana or katakana character form, the terms become

identical. The "one-character difference" denotes a state that the terms included in the
orthographical variant candidate are different from each other in one character. The
"plural-character difference” denotes a state that the terms included in the
orthographical variant candidate are different from each other in plural characters.

[0054]
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“As tlescri bed above, according to the enbodi nent, the orthographical variant
detecti on apparatus can detect the orthographical variant candi dates
Wi t hout producing a dictionary in advance. In addition, at the tinme of
calculating the edit distance, the character type replacing operation is
added, and the edit distance of the character type replacing operation is
set to be shorter than the edit distances of other operations, so that the
or t hogr aphi calg. vari. i e i ah. LSLON. In
F\}% ﬁé Hﬁ&ttra?egqg eqlgl%nglr% r?;f%r}gﬁﬁt cq[qfnﬁ g{o?/lg gﬁ%l&gﬁts Eg&g%s?’e%}ﬁk@

addition, the Ing 1s pe or eac unent data, so

o L AT A
bet weon PREEGarERPERE by B iosbe R AP e SR A T it s T e
o t hogr aghregrepa e Eandofkiale o i8R fu Pk EY s Hitsbedly 85048 voer
ai opl 2y i o POERRER Ghoat B Al huSBR T oEeR a0 Bnf pafofuRAy 1"

candi dat e, ér%%?gééflatetablé 1addi tion, according to the present enbodi nent,

t he orthd’é‘:l (o variant ‘detection apparatus 100 nay include a dictionary
st orage i@%ds]mhere terms are registered. In this case, an orthographical
|

vari ant date extracted from predeterm ned docunent data is registered
in the dicti t it. Th im.l it tati it. 3 t
e o oS 402 ot STl P BE LS bRl Retact s
the t i st i.n t. j Cti .St it., As It th

or't hogr A EEPRURPTAAISUBLS. B1E oRpParaEfly “ar PP PPE ADACOIAENE data such

as offi C?esru?t%'fltt?ét ér&r(])sérgp 1rcal yf\g}ia%p tj}pg%lasssaiggat}o%rpr{'gccasg %c#gr%géd by the

orthographical variant type classification unit 7.
[0056]
Fig. 12 is a diagram illustrating an example of the output unit 8 after the

- orthographical variant detection process according to the present embodiment. As
illustrated in Fig. 12, an orthoéraphical. variant detection screen 601 is displayed in the
output unit 8. The orthographical variant detection screen 601 includes a sort button
602, a sort setting button 603, and an orthographical variant detection result display area
604. As aresult of the detection, a term A column 305, a term B column 306, a term A
line number column 307, a term B line number column 308, a similarity column 309, a
group column 502, and an orthographical variant type column 503 are displayed in the
orthographical variant detection result display area 604. The sort button 602 sorts
display order in the resalt of the orthographical variant detection displayed in the
orthographical variant detection result display area 604 based on the setting of the sort
setting button 603. Here, since the sort setting button 603 is set to "group order, " the

result of the orthographical variant detection is displayed in the increasing order of the
17



*[ 0060] I n addi tion, an exclusion condition may be registered in the
dictionary storage unit, and an orthographical variant candi date satisfying
t he exclusion condition my be renmoved fromthe orthographical variant

candi dates. The exclusion condition is, for exanple, a condition for a term
pair where there is a character string "each"” in the front portions and
.character strings follow ng "each" are coincident with each other, a

- condi t i ograupdDa cogaimed i thewharpecolyran 802.s a character string "or the |ike"
in the rear portions and character strings before "or the |ike" are

coi nci defi05# t h each other, and a condition for a termpair where there is
a character string "docunent" in the rear portions and character strings
bef or e " docundridésoribed above; ackordingid the eabbdinidnethe pARMEtApHital @adriti on, when
the termextraction unit 2 perfornms termextraction from docunent data, the
l'i ne nunberctidaedppatahins cagdsietithe sithGghysisical varignehhdidited wWithowairddwRiigyli cat i ng
whi ch character positions the termis extracted frommay be allocated to

t he extr aptiosary & 8dvafe. alnlditloh, aithd Gmelof ealcelatify teledadi@shck! @ t he same
position do not becone the orthographical variant candi dates, the precision

of the ochdiageraphd eplacitprdp2iirioiadstiddat mddré edit dieRAncASf e charpdievigge [ 0062]
Al t hough enbodi mnents of the present invention are described hereil nbefore,

t he embogipiRitgsoperationiovdt &eBe shiter fhah ﬂadﬂccﬁwmﬂah@erswfbufeaeg&sﬁompgb thkt i S not
i ntended that the scope of the invention is not limted by the enbodi nents.

The enbogier@thbgraphiyaloariafid@tRiates dan Be Y&redtod SithQli gpreaibidnV & hddifion ssi ons,
repl acenents, and changes can be nade w thout departing fromthe scope and

spirit ofhetvaglitiigas pérdormeliter exhegidvithe deoienddith] @xhitQné picbRionaff are
construed within the scope and spirit of the invention and the equival ent
t her eof . HelIEB6EaPAic AN AdanTddndidafeiREEEn NUMErMNed] [ 0063]
[0058]
In addition, according to the embodiment, the orthographical variant detection
apparatus analyzes a group relationship between the detected orthographical variant
candidates and outputs the group relationship for each group ID from the output unit 8,
so that t the orthographical variant candidates can be efficiently checked by the user.
Similarly, the orthographical variant candidates can be displayed on the display unit
with respect to each type of the orthographical variant candidate.
[0059]
In addition, according to the present embodiment, the orthographical variant
detection apparatus 100 may include a dictionary storage unit where terms are registered.
In this case, an orthographical variant candidate extracted from predetermined
document data is registered in the dictionary storage unit. The similarity computation
unit 3 computes similarity between the terms extracted by the term extraction unit 2 andl

the terms registered in the dictionary storage unit. As a result, the orthographical

variants can be efficiently detected from document data such as office regulations for
18



“1: ‘DOCUMENT DATA INPUT UNIT 2: TERM EXTRACTION UNIT 3: SIMLARI TY
COMPUTATION UNIT 4: SIM LARITY WEI GHTI NG UNI T 5: ORTHOGRAPHI CAL VARI ANT
CANDI DATE DETERM NATION UNI T 6: CGROUP RELATI ONSHI P EXTRACTION UNI'T 7:
ORTHOGRAPI HCAL VARI ANT TYPE DETERM NATI ON UNI'T 10: DOCUMENT DATA STORAGE
UNI'T 11: WEI GHTI NG | NFORVATI ON STORAGE UNI' T

which the same terms are used.
[0060]

In addition, an exclusion condition may be registered in the dictionary storage
unit, and an orthographical variant candidate satisfying the exclusion condition may be
removed from the orthographical variant candidates. The exclusion condition is, for
example, a condition for a term pair where there is a character string "each” in the front
portions and character strings following "each” are coincident with each other, a
condition for a term pair where there is a character string "or the like" in the rear
portions and character strings before "or the like" are coincident with each other, and a
condition for a term pair where there is a character string "document” in the rear
portions and character strings before "document” are coincident with each other.

[0061] |

In addition, when the term extraction unit 2 performs term extraction from document
data, the line number where the term is extracted and position information indicating
which character positions the term is extracted from may be allocated to the extracted
term. As aresult, since the terms extracted from the same position do not become the
kmhographieal variant candidates, the precision of the orthographical variant candidate
detection can be improved.

[0062]

Although embodiments of the present invention are described hereinbefore, the
embodiments are provided just for an exemplary purposes, and it is not intended that the
scope of the invention is not limited by the embodiments. The embodiments may be
implemented in various forms, and various omissions, replacements, and changes can be
made without departing from the scope and spirit of the invention. The embodiments

and modifications thereof are construed within the scope and spirit of the invention and
19



“[ NAME OF DOCUMENT] CLAIMS [C aim 1] An orthographical variant detection
apparatus conprising: a termextraction unit that extract terns from
docunent dat a; a simlarity conmputation unit that conputes simlarity
of an arbitrary pair of the extracted terns; an ort hographi cal
variant candi date determ nation unit that determ nes, based on the
simlarity, whether or not the pair of terns are orthographical variant
candi dat B¢ eqiivhlent theredf. group cl assification unit that groups the

ort hographi cal variant candi dates based on a character string conmonly

i ncl uded [DESCRIPTEON OF THE® REFERENCE NUMERABBNI cal variant candi dates.
[Caim2] An orthographical variant detection apparatus conprising: a term

extracti qoges)jit that extracts terns from docunent data;

1: DOCUMENT DATA INPUT UNIT

2: TERM EXTRACTION UNIT

3: SIMILARITY COMPUTATION UNIT

4: SIMILARITY WEIGHTING UNIT

5: ORTHOGRAPHICAL VARIANT CANDIDATE DETERMINATION UNIT
6: GROUP RELATIONSHIP EXTRACTION UNIT

7: ORTHOGRAPHICAL VARIANT TYPE DETERMINATION UNIT

10: DOCUMENT DATA STORAGE UNIT

11: WEIGHTING INFORMATION STORAGE UNIT

20



“a simlarity conputation unit that perforns operations including character
type replacing on an arbitrary pair of the extracted terns, conputes an
edit di stance based on the nunber of times of the operations, and conputes
simlarity based on the edit distance; and an orthographical variant
candi date determ nation unit that determ nes, based on the simlarity,
whether or not the pair of terns are orthographical variant candidates,
[Claim 3 MEOFTﬁﬁ@fMﬁﬂﬂﬂmm vari ant detection apparatus according to
claim1l, erein the simlarity conputation unit obtains the edit distance
by reDe“éi[aYrﬁ' appl ying operations of replacing, renoving, inserting, or
charactell ype'replacing on the one of the terns in the pair of the
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f bi h d 5, . J i
s B e R )
thether g Ainbdeh %%H&?hc?ﬁaﬂaﬁ T R

candi datgﬁ based on a character string comonly |ncI uded in the pair of
terns as %e ort hographi cal variant candi dat es, the orthographical variant

detection pro h var t d tectl pparatus to
enbody functi gﬁg ungi‘éLEzﬁ}gF&" E?'géhaP%‘% g&‘[ P%‘Rhﬂ‘j%']‘{ @}2{‘@3&? the terns
fromt hebgs a'ona cthaxda%{cr string commonly included in the pair of terms as the orthographical

variant candidates.
" [Claim 2]

An orthographical variant detection apparatus comprising:

a term extraction unit that extracts terms from document data;

a similarity computation unit that performs operations including character type
replacing on an arbitrary pair of the extracted terms, computes an edit distance based on
the number of times of the operations, and computes similarity based on the édit
distance; and

an orthographical variant candidate determination unit that determines, based on
the similarity, whether or not the pair of terms are orthographical variant candidates.
[Claim 3]

The orthographical variant detection apparatus according to claim 1, wherein the
similarity computation unit obtains the edit distance by repetitively applying operations

of replacing, removing, inserting, or character type replacing on the one of the terms in
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“causing the simlarity conputation unit to conpute the simlarity using the
arbitrary pair of the extracted terns; causi ng the orthographi cal

vari ant candidate deternmination unit to determine, based on.the simlarity,
whet her or not the pair of terns are the orthographical variant candi dates;

and causing the group classification unit to group the orthographical
vari ant candi dates based on the character string comonly included in the
pai r of tespair éfthé beratédeghogd coalpuvarthasimikgndi dates, [C ai m 6] An

ort hographi cal variant detection programused for an orthographical variant
det ecti ofiCRp@aljatus including a termextraction unit that extracts terns
from docunent data, a simlarity conputation unit that perforns operations
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ternms, conputes an edit distance based on the nunber of tinmes of the
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vari ant candi dates, the orthogr ap¥1| cal variant detection program causing

t he ort hegfigpkhedidatgar i ant detection apparatus to enbody functions of:
causing the termextraction unit to extract the terns fromthe docunent
dat a; [Claﬁﬁlﬁ?i ng the simlarity conputation unit to performthe
operations including character type replacing on the arbitrary pair of the
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the operations, and conputes the simlarity based on the edit distance; and
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determ ne based on the simlarity whether the ternms in the arbitrary pair
of ternsdiasa Sififlafify ERRpRAYGHit A oRTPuts RNHIARY S8 an arbitrary pair of the
extracted terms, an orthographical variant candidate determination unit that determines,
based on the similarity, whether or not the pair of terms are orthographical variant
candidates, and a group classification unit that groups the orthographical variant
. candidates based on a character string commonly included in the pair of terms as the
orthographical variant candidates, the orthographical variant detection program causing
the orthographical variant detection apparatus to embody functions of:
causing the term extraction unit to extract the terms from the document data;
causing the similarity computation unit to compute the similarity using the
arbitrary pair of the extracted terms;
causing the orthographical variant candidate determination unit to determine,
based on the similarity, whether or not the pair of terms are the orthographical variant
candidates; and
causing the group classification unit to group the orthographical variant
candidates based on the character string commonly included in the pair of terms as the

orthographical variant candidates,
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[Claim 6]

An orthographical variant detection program used for an orthographical variant
detection apparatus including a term extraction unit that extracts terms from document
. data, a similarity computation unit that performs operations including character type
replacing on an arbitrary pair of the extracted terms, computes an edit distance based on
the number of times of the operations, and computes similarity based on the edit
distance, and an orthographical variant candidate determination unit that determines,
based on the similarity, whether or not the pair of terms are orthographical variant
candidates, the orthographical variant detection program causing the orthographical
variant detection apparatus to embody functions of:

causing the term extraction unit to extract the terms from the document data;

causing the similarity computation unit to perform the operations including
character type replacing on the arbitrary pair of the extracted terms, compute the edit
distance based on the number of times of the operations, and computes the similarity
based on the edit distance; and

causing the orthographical variant candidate determination unit to determine
based on the similarity whether the terms in the arbitrary pair of terms are the

orthographical variant candidates.



