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Abstract

We have been studying natural language processing
using the Unix command Diff. We previously proposed
ways to use Diff in natural language processing. In
this contest, we tried handling three problems by us-
ing Diff. One is to extract rewriting rules. The second
is to align the claims in a patent to the contents of the
patent. The third is to extract differences of claims in
a patent. We obtained interesting results in the three
studies and showed the usefulness of Diff. These re-
sults would be useful for reading and writing patents.

Keywords: Diff, Patent, Extraction of rewrit-
ing rules, Alignment of claims and embodiments in
patents, Diff of claims

1 Intr oduction

In the PATENT taskof NTCIR-3, we participated
in the optional task,� wherethe participantscanper-
form any kind of researchrelatedto patents.We think
that in a PATENT attempt,the optional task is very
interesting,becausewe have alreadyheardthat some
participantsin previouscontestswantedto make their
studiesasfreely asthey wanted.Variousnew ideasor
new topicswill comeup in anoptionaltask.Theseat-
temptswould benovel andvaluable.In theothercon-
tests,too,we hopethatsuchattemptswill bemade.

In thiscontest,wemadethefollowing threestudies
for theoptionaltaskof PATENT. �

1. We extracted rewriting rules using data of
patents.

2. We alignedtheclaim of apatentandits embod-
iment.

3. Weextracteddifferencesamongpluralclaimsin
a patent.

�
Wedid not participatein themaintask(retrieval task).�
Our proposals that we use Diff for the three meth-

ods had been already proposed by us in the web page
(http://ntcirftp.nii.ac.jp/ntcpat/optional/proposal/crl.html).

The first two topics were given by organizersof
PATENT asexamplesof the optional task. We con-
siderthesestudiesto beveryinteresting.Thelasttopic
is our idea. We sometimeswrite a patent,and had
the experienceof wanting to know the differenceof
claims.So,we did thisstudy.

Wehavebeenstudyingnaturallanguageprocessing
usingtheUnix commandDiff [6, 8, 9]. We previously
proposedwaysto useDiff in naturallanguageprocess-
ing. TheDiff commandis very suitablefor doing the
above threestudies.We havealreadyextractedrewrit-
ing rulesby usingDiff in someresearchtopics. For
example,we useda pair of definition sentenceshav-
ing the sameword entry in two differentdictionaries
andextractedthedifferencesbetweenthem.Theseex-
tracteddifferencescan be usedas synonym phrases
becausethe definition sentencesin the sameentry
have thesamemeaning.In anothersituation,we used
aligned spoken-languageand written-languagetexts
and extractedthe differencesbetweenthem. These
extracteddifferencescan be usedas rewriting rules
transformingspoken-languagesentencesinto written-
languagesentencesor transformingwritten-language
sentencesinto spoken-languagesentences.Diff can
also be usedfor alignment. Diff has a function of
merging datalike a DP-matchingalgorithm. So we
canalign two relatedtextsby usingDiff. In thisstudy,
we usedthis function for the alignmentof a patent
claimandits embodiment(workingexample).Finally,
we usedDiff for extracting the differencesof patent
claims. Extractingdifferencesis an original function
of Diff. Extractingdifferencesbetweenclaimsenables
usto understandtheclaimsof a patentmoredeeply.

2 Diff and Mdiff

In this section,we describeDiff. Diff is a soft-
wareprogramof Unix systemsthatis usedto compare
files.� The programdisplaysline-by-line differences
betweenapairof text fileswhile retainingtheorderof
thedata.For example,supposewe have thefollowing
two files:
�
This sectionis from our paper[6, 9].
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File 1: File 2:
I I
go go
to to
school. university.

Whenwe give thesedatato Diff, thedifferenceis dis-
playedin thefollowing way.

< school.
> university.

Diff hasa -D option, which is very useful. When
we useDiff with this option,commonpartsaswell as
differencesaredisplayed.Thatis, files canbemerged
by usingthis option. However, theoutputof diff -D is
in a form which is usedfor a C preprocessorsuchas
“Ifdef ” andthis is difficult for peopleto read. There-
fore, in this paper, we give the differencesin the fol-
lowing way:

;===== begin =====
(The parts which only exist
in the first file)
;-----------------
(The parts which only exist
in the second file)
;===== end =====

where,“;===== begin =====” indicatesthebe-
ginning of the differences,“;===== end ===
==” indicatesthe endof the differences,and“;---
--------------” indicatestheboundarybetween
the two setsof data. In this paper, we refer to Diff in
the casewherethe files aremergedby using the -D
option andthe differencesaredisplayedin the above
form asMdiff.

Whenwe give our earlierpair of files to Mdiff, we
obtainthefollowing result.

I
go
to
;===== begin =====
school.
;-----------------
university.
;===== end =====

“I go to” matches,while “school” and“university” are
differences.The outputof Mdiff is easyto examine
andunderstandbecause,unlike Diff, it also displays
thecommonparts.

We can reproducethe two original files from the
outputof Mdiff. Whenwe take thecommonpartand
the upperpart of the differences,we obtain the con-
tentsof thefirst file. Whenwe take thecommonpart
and the lower part of the differences,we obtain the
contentsof the secondfile. We can reproduceall of
theoriginaldatain this way.

Table 1. Examples of a claim and its em-
bodiment

A claimsample
Claim 1.
A
method
for
predicting
whether
data
that
is
not
yet
known
to
be
positive

Its embodimentsample
The
method
predicts
whether
data
that
is
not
yet
known
to
be
positive
or
not

SinceMdiff only displaysthe commonpart of the
dataonce,it is ableto reducetheamountof data.Since
it is possibleto fully reproducetheoriginal datafrom
Mdiff ’s output, we are able to say that Mdiff com-
pressesthe datawhile retainingthe original informa-
tion.

Since the output of Diff is difficult to read and
theoutputof Mdiff containsall informationoutputby
Diff, we useMdiff for our explanationsin thefollow-
ing sections. In the following sections,let’s look at
someactualexamplesof the applicationof Mdiff to
patents.

3 Extraction of rewriting rules in patents

We have already confirmed that two different
texts having the samemeaningcan be used to ex-
tract the rewriting rules (paraphrases)[5, 8]. In
the paper [8], we used the spoken-languageand
written-languageand extracted the difference be-
tween them. Theseextracted differencescould be
usedasrewriting rulestransformingspoken-language-
like sentencesinto written-language-like sentences
or transformingwritten-language-like sentencesinto
spoken-language-like sentences. We performedthe
study on the transformationof written-language-like
sentencesinto spoken-languageby usingtheextracted
transformationrules. In the paper[5], we useddefi-
nition sentencesof two differentdictionariesandex-
tractedthedifferencesbetweenthem.Theseextracted
differencescould be usedas synonym phrases. We
performedthestudyon a sentencecompression(sum-
marization)and sentencepolishing-upsystemusing
extractedsynonym phrases[7].
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Table 4. The diff erences between claims and embodiments (Top 15)

Freq. Matchingpartin front Claims Embodiments Matchingpartbehind
65087 � 	�
 ����
63369 ��� � � 1 �
42577 � <RET> �����������
31058 � 6 �  
18566 !"�$#%�'&(�*) + ,.-0/�1
17212 2�30465078�:98;=<>36?@3(A B �
14195 C8D8 �E(F�G�H0I:J�K�J � L.7��>M�NPO�Q02�R�S8T8�(�
13962 ,�U�V(W X �
13753 Y�Z�[ � \�]_^�T�`8��)a�cbPd0 
13674 e�fcg>��h( (i�j�k l  0m:n�o*prq�s�t
12201 u <RET> vxw�y>z � B
11875 {'|  e�}
11864 B ~ <RET> � ��-����'\%���0/�1.���
11046 i>j8k � e�t'p�\%���0/01
9954 � ��
 ��+� .���

In this contest,we madethe following two kinds
of experimentsfor extractionof rewriting rulesfrom
patents.

1. Extraction of rewriting rules by comparinga
claimof a patentandits embodiment.

2. Extractionof rewriting rules by comparingan
abstractof apatentandits abstractgeneratedby
JAPIO.

We describethesetwo experimentsin thenext two
sections.

3.1 Comparison of a claim and its embodi-
ment

We describeour methodof extracting the differ-
encesbetweena claim andits embodiment.We first
divideaclaimandits embodimentinto wordsby using
the JapanesemorphologicalanalyzerChaSen[3] and
obtaintheresultsshown in Table1. In thesesamples,
we usedEnglishones. Next, we useMdiff for these
dataand obtain the resultsshown in Table 2. From
theseresults,weobtainthedifferencesshown in Table
3.

We usedthis methodfor the Japanesepatentsand
obtainedmany differences. We usedabout100,000
patentsfor the experiments. We obtained4,444,046
kindsof differences.Weextractedregionsfrom “ v .*�=�

.* ~ ” to “ v (.* �=� .*|.* ��� .*) ~ ” as
embodimentsfrom patents. We showed the differ-
enceshaving the highest15 frequenciesin Table4.�
<RET> is the code of carriagereturn. The other
�
Although, in this study, we usedthe frequency for obtaining

gooddifferences,we have alreadydevelopedbettermethodsusing
probabilitiesandusedthesemethodsfor ourpreviouspapers[5, 8].

SGML tags were originally containedin the patent
data.FromTable4, we learnedmany things. For ex-
ample,we found that the index numberof a compo-
nentof a system(“ + ” in “ !'��#6�"&.�*)�+ ” (back
plate))written in embodimentswereofteneliminated
in claims. We found that “ 	8
 ” (mentionedprevi-
ously)and“ ��
 ” (mentionedabove)writtenin claims
wereofteneliminatedin embodiments.We foundthat
“ � ” (,), “ X ” (case-particle),and“  ” (of) weresup-
plementedin embodiments.Suchinterestingresults
could be extractedvery easily by usingMdiff. This
methodcan also obtain synonym phrases. We ex-
tractedsynonym phrasesshown in Table6. We con-
sider that sentencesin embodimentsaresimplerand
easierto understandthan sentencesin claims. Ex-
tractedsynonym phrasesasshown in Table6 canbe
usedto transformdifficult sentenceslike claims into
easiersentenceslike embodiments.

3.2 Comparison of an original abstract and
JAPIO’ s abstract

Next, we used an original abstractand the cor-
respondingJAPIO abstractto extract transformation
rules. We usedthe samemethodasthe previoussec-
tion. Although a patentcontainsan abstract,JAPIO
madea new abstractbasedon an original abstractby
supplementingsomeexplanations.We think that the
extraction of transformationrules of an original ab-
stractinto aJAPIO abstractis interesting.If wecando
so, we may be able to transforman original abstract
into aJAPIO abstractautomatically.

Thesemethodsneedmuchtime,sowedid notusethemin thisstudy.
Katoh et. al. usedDP matchingandfrequenciesof differencesto
extractthetransformationrulesfor automaticsummarization[2].
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Table 5. The diff erences between orginal abstracts and JAPIO’s abstracts (Top 15)
Freq. Matchingpartin front Original abst. JAPIO’sabst. Matchingpartbehind

331309 ���>���$�8��g <BR> �(����,8�$�@ ¢¡=£>��¤:!$¡=£:¥
85681 u <RET> </P><RET>
38422 v§¦�¨c~ <P> ©�ª0«�\%¬�;��®cg(W
22309 B � �$¯@°�J*1�±�²�g´³�µ
17729 ¶�b�·:o� P�@¸P¹>º � »
14055 ¼$½8¾À¿_�ÀÁÂH�� 	�
 Ã'\6Ä�Å*p(g(W>Æ�V(,�Ç�È´}�,.É
9913 � ?'�8� ?�Ê�� p$\6Ë�Ìcg(W>Í�ÎÏlÐ 
9071 Ñ�Ò�Ó�ÔÏl�¿Ð�(Õ�+PÖ ,c×>Ø´W ,�×:Ù$W  ´Ú$£:�"Û6Ü�3PÝ�,
8464 |rÞ�ß@°�àc� á â�ã�Ò�ä�å�ß�Ó�æ�ç
8181  (Ú�£:�@Û6Ü�3(Ý�, / <BR> 1 /�1 u�h( @ ´Ú$£:�*Û�Ü�3PÝ0,
6276 è�é@°�J=�´ê8ë�ì�µ'\%Ä0, � í�î
5776 /�1 h0p u
3739  8mPo�ï�ð'\ � ñ�ò�,"ó_��ã0/01�h�p
3719 ô v§¦�¨c~ <P> �öõ6� Ó�æ��
3690 ÷cÛ6ø0��3�4�Í�ù + p%Í�ù'\%ú�û0/01:ú�û

Weusedabout100,000patentsfor theexperiments.
We obtained870,145kindsof differences.Theresults
areshown in Table5. Fromtheresults,we foundthat
JAPIO transformeda small-fontcharacter“ Ø ” into a
normal-sizecharacter“ Ù ” and “ � ” in “ ?'�0� ” to
“ Ê ”. ü We found that v§¦�¨c~ (subjector theme)
which is a mark describingthe subjectof a patentin
anabstractwastransformedinto <P> which indicates
a mark of a boundaryof paragraphs.We found that
<BR> insertedinto anoriginalabstractwaseliminated
in JAPIO’s abstracts.We alsofound that “ + ” in “ ÷
Û6ø0��3�46Í8ùý+ ” (Diamondabrasive 1) which is an
index numberof a componentof a systemwas sup-
plementedin JAPIO’s abstracts.Our extracteddiffer-
encescontainmany kinds of interestingtransforma-
tion rulesshown in Table7. Theseruleswouldbevery
useful to transforman original abstractinto a JAPIO
abstractautomatically.

4 Alignment of claims and embodiments
in patents

Thissectiondescribesalignmentof claimsandem-
bodimentsin patents.We hadstudiedalignmentof a
written paperandits correspondingspeechusingDiff
[6, 9]. In this section,we usedthesameidea. We de-
scribethemethodin thecaseof patents.

Here, let’s try to determinethe parts of the em-
bodimentsto which eachclaim correspondsby using
Mdiff. We supposethat the contentis laid out in the
sameorderin the claimsandin the embodiments.In
advance,we placesymbolssuchas<Claim 1>, as
þ
A small-font characteris right in Japanesegrammar. “ ÿ ” is

morenaturalin Japanesecharacterfonts.Useof anormal-sizechar-
acterfor “ � ” and“ � ” for “ ÿ ” is JAPIO’s specialnotation.

<Claim 1>
(thecontentsof Claim 1)
<Claim 2>
(thecontentsof Claim 2)
<Claim 3>
(thecontentsof Claim 3)

Figure 1. Structure in the claims

shown in Figure1, into theclaims. This is sothatwe
areeasilyableto recognizethe claimsof thepatent.

�

By applyingMdiff to claimsof apatentandits embod-
imentsafter both have beentransformedso that each
line hasoneword, we obtainedthe resultsshown in
Figure2. Next, we obtainedtheresultsshown in Fig-
ure3 by eliminatingtheupperpartsof thedifferences,
i.e., thosethat correspondto the claims,and leaving
symbolssuchas<Claim 1> in place.Thesymbols
suchas<Claim 1> areonly insertedin the dataof
the embodiments.We arethenable to recognizethe
claimsof thepatentthatcorrespondwith a givenpart
of theembodiments.

To put thissimply, weplaceinformationto indicate
claim numbersin the dataof embodiments.We then
usethemergingfunctionof Mdiff to matchthepartsof
theclaimsandembodiments.Then,by eliminatingthe
contentsof theclaim, we areleft with informationon
theclaimnumbers.We caneasilyalign aclaim with a
correspondingembodimentby usingMdiff.

We usedthis methodfor the first thousandpatents
amongthe patentsgiven from PATENT of NTCIR-3.
Somepatentswerealignedroughlywell. Somepatents
�
In Japanesepatents,wecanuseexisting symbolssuchas“

���
�	��
�

” insteadof <Claim 1>.
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Table 2. The results of Mdiff of a claim
and its embodiment

Theresultsof Mdiff
;===== begin =====
Claim 1.
A
;—————–
The
;===== end=====
method
;===== begin =====
for
predicting
;—————–
predicts
;===== end=====
whether
data
that
is
not
yet
known
to
be
positive

Table 3. The diff erences between a claim
and its embodiment

A claim Its embodiment
Claim 1. A The
for predicting predicts

werenot alignedwell at all. We did not examinethe
accuracy rates. Oneexampleof roughly goodalign-
mentis shown in Table5. Theclaimsof it areshown in
Table4. Wordssurroundedby brackets,“

�
” and“ � ”,

in Table5 appearin claimsandembodiments.In Ta-
ble 5, two marksfor index numbersfor claims,“ v§w
y�z +¢~ ” (Claim 1) and“ v§w�y�z B6~ ” (Claim 2),
wereinserted.Paragraph15 ( v Ö�Ö0+>¿r~ ) describes
Claim2, sotheresultis roughlygood.However, Para-
graph16containsthecontentof Claim1, notof Claim
2. So, the result is not sogood. The reasonsfor pro-
ducingbadresultsareasfollows: Thecontentsin em-
bodimentsarenot in the sameorderasin the claims.
Thecontentsof a certainclaim appearin severalsep-
aratepartsof embodiments.Mdiff canbe usedonly
whenthecontentsof acertainclaimappearin onepart

Table 6. The diff erences between claims
and embodiments

Claims Embodiments���
(provide) �cg (have)

Ä���V (basedon) �cÈ (accordingto)���
(provide) ����� � (attach)

;===== begin =====
<Claim 1>
(contentof theclaimonly)
;—————–
(contentof theembodimentonly)
;===== end=====
(contentof theclaimandembodiment)
;===== begin =====
(contentof theclaimonly)
;—————–
(contentof theembodimentonly)
;===== end=====
(contentof theclaimandembodiment)
;===== begin =====
<Claim 2>
(contentof theclaimonly)
;—————–
(contentof theembodimentonly)
;===== end=====

Figure 2. Results of appl ying Mdiff to
claims of a cer tain patent and embodi-
ments of it

of embodimentsandit appearsin thesameorderasin
theclaim. Therearemany caseswhenoursupposition
is not true. We mayhave betterusedanothermethod
suchas passageretrieval basedon a bag of words.�
However, our methodof usingMdiff is a very simple
method,and it can be usedvery easily. We canob-
tain evena few usefulresults,suchasin Table5, very
easilyby usingMdiff.

5 Extraction of differ ences between
claims

We finally madeexperimentsextractingdifferences
amongplural claimsin a patent.This studyis a new
trial. We appliedMdiff to two claims amongplural
claims in a patentafter both claims had beentrans-
 
For thealignmentof thetranscriptionandits correspondingpa-

per, the technologiesof information retrieval or similar methods
wereused[11, 1].
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Table 7. The diff erences between original
abstracts and JAPIO’s abstracts (Same
meaning)

Freq. Original JAPIO
1752 !#"0/�1 $=1

(provide) (obtain)
1350 h�p�\�]&%�p´/�1

(thatis a goal)
1135 	�
 ��


(mentionedpreviously) (mentionedabove)
1129 °rJ g

(is done) (do)
1011 á h. 

(thecorresponding) (this)
837 h�p:,�'01

(thatis)
795 ×�(6,�/�1

(soasto)
756 ��·�1�×)(%,

(sothat)
751 ¸:á

(thecorresponding)
711 h�p6��'01

(thatis)
692 *. $��'01

(thatis)
640 h�p�\&+#,*p´/�1

(thatis a characteristic)
579 g /01.u$I8g.W

(do) (do. And)

formedso that eachline hasoneword. We obtained
resultssuchasin Figures6 and7. Figure6 is the re-
sult of claimsin Figure4 andFigure7 is theresultof
claims in Figure 8. From this result, we can under-
standdifferencesof claimsvery easily. For example,
in Figure 6 we found that the differencesare “ ��µ-�.

” (hostsystem)and“ �0/%3c� ” (printer). How-
ever, whenthe differencesaremorecomplicated,the
resultsof Mdiff aredifficult to seeasshown in Figure
7. We found thatMdiff hastroublewhendifferences
arecomplicated.

To solvethisproblem,wedevelopedtwo new meth-
ods of obtainingdifferences. Thesemethodsdo not
usetheDiff command,sothey arenot suitablefor our
purposeof usingDiff. However, thesenew methods
areuseful,soweshow themhere.

The first new methodextractsall words from all
claims of a patentother than the currently analyzed
claim and specifieswords in the currently analyzed
claim that do not appearin other claims. The result
is shown in Figure9. The words that do not appear

<Claim 1>

(contentof theembodimentonly)

(contentof theclaimandembodiment)

(contentof theembodimentonly)

<Claim 2>

(contentof theembodimentonly)

Figure 3. Results of inser tion of inf orma-
tion on claim number s in embodiments

vxw�y>z�+Ð~1 t=�� �ë=G" 1 t \3254c,�å@ß g�687 1 p
/c1�p�p9*8,#:);)7c,#<>=�°6à@�$	�
 1 t0�c,
�@Ø#? \#�@�A� � �"h*p=\9+B,ýp8/"1�CD�E�F u
vxw�y>zÀB%~
�@ØG?= ��0t�H�I8J8tc,#KL�NM=��t�\ �5� �ch
p$\A+#,*p:/�1OC���� F u
Figure 4. A sample of claims of a cer tain
patent

in otherclaimsaresurroundedby brackets,“
�

” and
“ � ”. Theresultis easierto seethantheresultof Fig-
ure 7. From Figure9, we very easily found that the
characteristicof “ v w�y8z B%~ ” (Claim 2) is “ ��t
H9I3J$t� �KP�QM��>t ” (a device to prevent slipping
at the upperand lower parts). If we understandthe
characteristicof Claim 2 is “ K���M��>t ” (a device to
preventslipping),we canextractembodimentscorre-
spondingto Claim 2 easily by extractingparagraphs
containingthis term“ K���M��.t ” (adeviceto prevent
slipping). In the exampleof Figure5, we canobtain
the correctcorrespondingpart, Paragraph15, which
containsthe term “ K0�RMc�>t ” (a device to prevent
slipping). This methodis very useful for extracting
distinguishingcharacteristicsand it canbe alsoused
for extractingthecorrespondingpartof embodiments
to a certainclaim, i.e., aligning claims and embodi-
mentsin Section4.

Next, weusedthefirst new methodfor anothercase
which hasthreeclaimssuchas in Figure10. In this
case,we obtaineda resultshown in Figure10. In this
result,wecouldnotobtainthecharacteristicsof Claim
2 andClaim 3, “ KP�SMc�(t ”. To solve this problem,
we madethe secondnew method. This methodex-
tractsall wordsfrom all claimsof a patentabove the
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vxw�y>z�+Ð~T ,8�9U)V@�8,0Ù�V�W3W$o \YX)Z'g�W��@�8/=1.u)Wý+
X#U)V@���3'=1GC��L� F  9[�oBW��)W B6X�U�V@���3'
1GC\�]� F  9^�oBW��)WÀl%X��9U)V@���5'@1GC)�L� F
 `_�}�o���'01(u
v Ö'Ö'Ö>ar~�UBCD�b� F +´X��DW l(,5c�/ ×d(>,8�� 1 t0����B �  �� 1 t B\e6X@¸>á � ë�G= ��3f�o0H
6)7c �6�7 � 1 � ¿%,�å�ß�°�J@WcV�1cp�p9*8,#^0o0Hg)h ,�å�ß�°�J@WcV=1 1 t0��B>pP�9�'ØG? lÐ{ |�Þ0ß
°%J0W0V81Pu
v Ö0Ö�Ö3i%~ 1 t��ýB�X��)Wý+��)W BjH�I>W l6,#c=/
×8(:,8�9k\l � t��ýB)mrH5'P�N�@ØG? l% �nýBjo)pc 
l�°PH5'=1(u96)7 1 ¿% 1 t�B\e%X�f0DBq�,#<>=0g$W
V81(u
v Ö0Ö0Ö�r:~�W*�PX#U)V'�8 �C��L� F  1 tc #[0o)st W��3''1(u\W�,#c@/@×B(´,��9u)C � \A��vL�j��1 1
t�B\e%X��)4$t ¿�m$p#2>t ¿)eÐH5w8Æ � ,���x)y � g
6#7�� � p&��z�Ø´W0V81(u
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Figure 5. Actual results of inser tion of in-
formation on claim number s in embodi-
ments
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Figure 7. A result of Mdiff of claims
(Case 2)

currently analyzedclaim and specifieswords in the
currentlyanalyzedclaim thatarenot appearingin the
above claims. The result is shown in Figure 11. In
thiscase,wecouldextractthecharacteristicsof Claim
2 andClaim 3, “ KP�SM��>t ”, in Claim 2. With this
method,wecanfind new termsasdistinguishingchar-
acteristics.This methodis alsouseful.

Although thesetwo new methodsdid not useDiff
commands,they usedanideaof extractingdifferences
in Diff commands.We think that thesemethodshave
interestingaspectsasDiff has.In thefuturework, we
would like to usethesetwo methodsfor otherapplica-
tionsof naturallanguageprocessing.¤

¥
For example, we are now thinking of using the secondnew

methodto examinethe problemsof new information and old in-
formation in anaphoraresolution[10, 4].
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Figure 8. The claims of Case 2
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Figure 9. A result of New method 1
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Figure 10. A result of New Method 1 with
another case

6 Conclusion

In thePATENT taskof NTCIR-3,weparticipatedin
the optional task,wherethe participantscanperform
any kind of researchrelatingto patents,andwe made
thefollowing threekindsof studies.

1. We extracted rewriting rules using data of
patents.

2. We alignedapatentclaimandits embodiment.

3. Weextracteddifferencesamongpluralclaimsin
a patent.

We hadshown many examplesin the previous pa-
pers[6, 8, 9]. In thecurrentstudy, wecouldalsoshow
moreexamplesof a Diff commandandshow its use-
fulnessandeffectiveness.We hopethat Diff will be
appliedto anever-wideningrangeof studies.

In Section5, we showedtwo new methodsnot us-
ing Diff. Thesemethodswould alsobeinteresting.In
futurework, wewould liketo usethemfor many other
applicationsof naturallanguageprocessing.
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Figure 11. A result of New Method 2
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