DESCRI PTION Title of Invention | NFORVMATI ON RETRI EVAL DEVI CE AND

| NFORMVATI ON RETRI EVAL METHOD 5Techni cal Field [0001] A present

I nvention relates to an information retrieval device and an
information retrieval nethod with a function to retrieve information
using a word or words. Background Art 10[ 0002] Wbrds used in
information retrieval may be entered, for exanple, through a keyboard
or through a m crophone. For exanple, Patent Literature 1 bel ow

di scl oses a technol ogy of perform_ng a speech recognition process
with an input speech and retri evi @&Q@BMM usi ng wor ds obt ai ned
as the result '[Dfl tE§ regognition. 15Citation List Patent Literature
[ 0003] Patent =& YHId9]: Japanese Patent Application Laid-open No.
Hei sei 10- 212 i mtoN REARIEV AL DENICE AND INFORMATION
RETRIEVALMETHOD
5 Technical Field

[0001] A present invention relates t0 an information retrieval device

and an information reirieval method with a function to retrieve
information using a word or words.
Backpround Art

10 [0002] Words used in information retrieval may be entered, for
example, through a keyboard or through a microphone. For example,
Patent Literature 1 below discloses a technology of performing a speech
recognition process with an input speech and retrieving information
using words obtained as the result of the recognition.

15 Citation List
Patent Literature

[0003] Patent Literature 1: Japanese Patent Application Laid-open No.
Heisei 10-21254
Summary of the Invention

20 Technical Problem

[0004] When the retrieval of information is actually carried out, cases

assumed upon input of a new word (e.g., input of a speech) after input

of a word, include (2) a case of performing the retrieval by adding the

new word to the previously input word and (b) a case of performing the
25 retrieval by replacing the previously input word with the new word.

[0005] At this time, whether adding the new word to the previously



20Techni cal Probl em [ 0004] Wen the retrieval of information is
actually carried out, cases assuned upon input of a new word (e.g.,
input of a speech) after input of a word, include (a) a case of
performng the retrieval by adding the new word to the previously

i nput word and (b) a case of performng the 25retrieval by replacing
the previously input word with the new word. [0005] At this tine,
whet her adding the new word to the previously input word or
replacing the previously input word with the new word is not uniquely
det er mi ned. Alnnu verd argeplegingdhatpsevienslidapet wardwithdhe agehward iss
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of meani ngs, requrres an | nmense anount on
to Prolg em [&R0plevidialpigagniotdivént temdasyhren Hewevar bsloedkrtte

sol ve the above problemand it is an object of the present invention
to provi de anrdadilyr amd isuitablyt miake ahe daforemeentivhed ndétesfroimation omithout
retrieval nmethod enabling easy,. and suitable setting of an appropriate
word or wor dshémen mtorgadion, ygorsi Apdispersablende weset W it Withneed

for indispensabil.ity. .of esetting a rule wi.th considerati onblg{
meani ngs. [ 00BSIIGTAHR o ndieanRge Whisha Fedites & JBIBFRSS, G005 1A
present i nvenéﬁgﬂ Is an information retrieval device for retrieving
i nf or mati on )

10 Solution to Problem

[06006] The present invention has been accomplished to solve the above
problem and it is an object of the present invention to provide an
information retrieval device and an information retrieval method
enabling easy and suitable setting of an appropriate word or words as a
15 query upon input of a new word, without a need for indispensability of
presetting a rule with consideration of meanings.
[0007] An information retrieval device according to the present
invention is an information retrieval device for refrieving information
related to a word, the information refrieval device comprising: an input
20 unit for inputting a word; a pattemn generation unit which, upon input of
a new word after input of a given number of words, generates a word
group in a case of adding the new word to a previously input word and a
word group in a case of replacing a previously input word with the new
word; an occurrence information derivation unit which, for each of the
25 word group generated, derives occurrence information corresponding to

a probability of occurrence of the word group; and a determination unit



related to a word, the information retrieval device conprising: an
input 20 unit for inputting a word; a pattern generation unit which,
upon input of a new word after input of a given nunber of words,
generates a word group in a case of adding the new word to a
previously input word and a word group in a case of replacing a
previously input word with the new word; an occurrence information
derivation unit which, for each of the 25word group generated,
derives occurrence information corresponding to a probability of
occurrence of wilheh detedmipeswoworhgroapde therused &t new refricval, basehon the
determ nes a word group to be used in new retrieval, based on the
deri ved occur Fiéﬂﬁ,‘@‘? iOEBITRRRS dHormaiéon et Eheridetaimingst dword gpoup thdeused
in newretrieval} becones.a%ﬂ egg of the new.retrieval. [0008] In the

i nformati on r @554 BTV geitiey TNES 2 QYR GUERMESHICINERE, 5 the new
word is enter ter at j o) A pven n er of- words, the
pat tern gener SOGH  He BeforCreliRRel MR Bt BRS eoBalBiich: stk
addi ng 4 he nemaREs xb_erdﬁeerﬂél%wﬁt&ilmfl' Lof\Peigé %eﬁ@f@l&ﬂ?w
in the case of replacing the previously 1 nput d wth the new Word;
the occurrencehd phttempapemsration iwat igeferdtdist theeword grite iGREdRe G 10
information of each of the generated word groups; then the

det er m nat i onadding the tmemnivosd to ae praviouply ugputovdrd arskthei wotdhgrompw

retrieval, baseﬂ?egn t he, deriyed occurrence,information. This allows
the i nf or mat i Shtheceasecitepipsing the previgysly inmt gverd withthe aswewerdie

the word group to ed.ip the new r.ettieval. ccording to the
respect i vg 15 c@ﬁ?ﬁggﬁ F ilﬂfod?’r?ﬁp ofeTYatan i ‘%&Vﬁsg 88&9%?& Y,
the i nfprmati gy LesE&EVAF d5H CEF CAR Htha%rauiggﬁglsy ok Ahe
appropriate wor8 or worgs as a query, Tpon I nput of new \Ao?@l

W thout a needetefhirafidnsRensRRirkites tHe Poes Yrbhifdo e Hécd W e new
consi deration of meanings. [0009] The informati'on retrieval device as
descri bed aboxedrieregl, based®nctheidegved dctwréncetihformations | This dlovsis

i nformati on dat abase stor,i ngi | ass i nfaormation of various words; and
the pattern gBHeFReHIeipYaldeyiee tneeadily aad; swieblyadetormioe thesrords

the previously_ input word and the new word.out of,the class .
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i nf oronlnsti on d§ er‘%ﬁﬁtg #’3@%%@%%&%&?%@%&%& Mé@’ the
information retrieval device can readily and suitably set an appropriate

word or words as a query, upon input of the new word, without a need
for indispensability of presetting a rule with consideration of meanings.
[0009] The information refrieval device as described above may be
20 configured to further comprise: a class information database storing
class information of various words; and the pattern generation unit reads
the class information of each of the previously input word and the new
word out of the class information database, and generates the word
groups, excluding the case of replacing "the previously input word
25 having the class information different form the class information that

the new word has” with "the new word". This configuration allows the



the new word has” with "the new word". This configuration allows the

i nformation retrieval device to avoid the word group resulting from
repl acenent between words having the class information different from
each other, thereby elimnating an irrel evant word group. [0010] The
determ nation unit may be configured to output the word 5 groups in
a selectable ranking format in descending order of the derived
occurrence information, and configured to determ ne a word group
selected by a user, as the word group to be used in the new

retrieval . | ninfoimatiers aetrievabelevivesto ausidbthe word edreup teleltingr fomr oup
optimum for the user. The determ nation unif nay determ pne a word
group with 1ecpiesament hstwesn wiogds haviag the rlass infermpondiidergniolipm: o
be used in the new,retrieyal,. l.Ln this case, there is no need for
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configued t Ogrc%%s'iﬁ_%' Jeiktatile SRRARD fhitRattin WRkdenldMg bRIY OFitNYIdé ved
speech; and a“recognition unit for recognizing a word fromthe | nput
speech. Besi descirfencevitdonhatidiy ambeohfipnfad tofdetatinasa desdr ghen
above, it is also possible to adopt nodes of input of a word by

vari ous i nf or aeletied hhparsenwsnbesuerd group toebd used in the newcretrievsd.e
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and the word group can be automatically determined.

-

[0011] A variety of modes can be adopted for the input unit for
inputting a word. For example, the input unit may be configured to

15 include: a speech input unit for inputting a speech; and a recognition
unit for recognizing a word from the input speech. Besides the mode
of the speech input of word as described above, it is also possible to
adopt modes of input of a word by various information input means
such as a keyboard. The occurrence information derivation unit may

20 be configured to include an occurrence information database storing
occurrence information of various word groups, and to read the
occurrence information of each of the generated word groups out of the
occurrence information database, fo derive the respective occurrence
information of the word groups.

25 [0012] The foregoing "occurrence information of the word group”

includes, for example, (1) occurrence probabilities of individual words



constituting the word group, (2) a co-occurrence probability of a
plurality of words formng the word group, (3) information derived
according to a predeterm ned procedure fromthe foregoing occurrence
probabilities and co-occurrence probability (e.g., values obtained by
5 dividing the co-occurrence probability by the occurrence
probabilities of individual words in order), (4) information

determ ned according to a rule nade by humans, and so on. The

af orenenti oned "given nunber of words" may be one word or a plurality
of words. Thecetstitetingttae woed "groupn (Binbero-ofcunends " piobabibigy Veff d,
the word group in the case of 10 replacing the previously input word
(one word) w phiralify ﬁﬁWdeﬁdfOr@mg)rﬁﬁfy word growpndB )l infoamation derivede i s
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procedure fromthe occurrence probabilities and co-occurrence
probabi ity (migmadeabybvmabs,andesb by. dilbedifompnidndioned ¢ given cumtsrce
probability by .the qccurrence probabilities of individual words in
order), (4) i%F 9osdt'i BAY ke @envieed) obaddrenality of overds.y| Thesedierepyvhen
humans, and s
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"adding the new word to a previously input word® may inclu onhly the
case of addi nijetpresemémnvemtionas Canthedsthen kemal, theotgivernmimbér sheoattve
cases.

may be a plurality of words, and in this case, the occurrence information
derivation umit derives co-occurrence information as the occurrence
15 information. This "co-occurrence information™ includes, for example,
the aforementioned (2) co-occurrence probability of a plurality of words
forming the word group, (3) information derived according to a
predetermined procedure from the occurrence probabilities and
co-occurrence probability (e.g., values obtained by dividing the
20 co-occurrence probability by the occurrence probabilities of individual
words in order), (4) information determined according to a rule made by
humans, and so on.
[0013] In the present invention, "adding the new word to a previously
input word" may include: a case of adding the new word as an
25 additional word; a case of binding the new word to the head of one

previously input word; and a case of binding the new word to the tail of



[ 0014] The present invention associated with the information
retrieval 5 device as described above can al so be regarded as the

I nvention associated wth an information retrieval nethod and can be
descri bed as below. Nanely, an information retrieval method according
to the present invention is an information retrieval nethod for
retrieving information related to a word, which is executed by an

i nformation 10 retrieval device, the information retrieval method
conprising: an input step for inputting a word; a pattern generation
step of, uponohepu¢viotsly input wordl aPhethe iotimrthantl, Sadyling thenewewoxd

wor ds, generatlng a word group in a case of adding the new word to a
previously inpug W@flﬂu%lﬁdﬂllﬂltmlﬂ"@@umcmde@f&}ﬁ&e erseradmdduigihe aew
previ ously input ,word th t en mllaﬁﬁﬁg an occurrence information

derivation st &préasap 8’1‘31' it VG RESBener at ed, deri vi ng
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i nf or mati on. Advant ageous Effect of Invention [0015] The present

i nvention enabé@%la@@ﬁ%ﬂﬁ%ﬁlﬂ)ﬁﬂﬁﬁi(mmﬁéval@nﬁhodimdm(bﬂrde@é@bMQ or
words as a query upon input of a new word, w thout a need for
i ndi spensabi | beﬁéwmf Dlaswedy t mqnﬁomatmmtmevﬂﬁmﬁhwétamnng neatliengs.

25Bri ef Description,of Draw,ngs [0016] .Fig ock diagram
showi ng a f unéﬁséﬁfalmmﬂngéﬁ 20 drfopnation nemwaiampgwdr dory refyigving
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step for inputting a word; a pattern generation step of, upon input of a

new word after input of a given number of words, generating a word
.group in a case of adding the new word to a previously input word and a
word group in a case of replacing a previously input word with the new

15 wozrd; an occurrence information derivation step of, for each of the word
groups generated, deriving occurrence information corresponding to a
probability of occurrence of the word group; and a determination step of
determining a word group to be used in new retrieval, based on the
derived occurrence information.

20 Advantageous Effect of Invention
[0015] The present invention enables easy and suitable setting of an
appropriate word or words as a query upon input of a new word, without
a need for indispensability of presetting a rule with consideration of
meanings.

"25 Brief Description of Drawings

[0016] Fig. 1 is a block diagram showing a functional configuration of



Fig. 4 is a block diagramshow ng a functional configuration of an

I nformation retrieval device of the second enbodi nent. Fig. 5is
a flowhart showing an information retrieval procedure of the second
enbodi ment. 10Fig. 6 is a bl ock diagram showi ng a functi onal
configuration of an information retrieval device of the third

enbodi nent . Fig. 7 is a flowhart show ng an information
retrieval procedure of the third enbodi nent. Fig. 8is a
drawi ng showi ng a data exanple stored in a 15co-occurrence

probabi | ity dahahni@smation retriEvgl. d@ld&iéthdlfﬂﬂembahmmng a data exanpl e
stored in a class information database. Fig. 10 is a draw ng
showi ng out put exanfiged &f ackieping shewing @ }gacrdwsse configeratien of the
format. 20Fi g, f'Ll s a drawi.ng for explaining a process of generating
word groups. W ormpﬂ@urq:geygl VE&nfi guration diagram of an

information retrie Q
achi evenent of act :{[ﬁ% gﬁ%agﬁ% a@@%ﬁﬂéﬁ% ]{lgorﬁp?g% :ﬁ—éel}ff‘{ ngﬂ't“ieon.
25Fig. 43 is griconehamboateing an information ret ri eval

Fig. 4 is a block diagram showing a functional configuration of

an information retrieval device of the second embodiment.

Fig. 5 is a flowchart showing an information retrieval procedure
of the second embodiment.

10 Fig. 6 is a block diagram showing a functional configuration of
an information retrieval device of the third embodiment.

Fig. 7 is a flowchart showing an information retrieval procedure
of the third embodiment.

Fig. 8 is a drawing showing a data example stored in a

15 co-oceurrence probability database.

Fig. 9 is a drawing showing a data example stored in a class
information database.

Fig. 10 is a drawing showing output examples of outputting
word groups in a ranking format.

20 Fig. 11 is a drawing for explaining a process of generating word
gToups.

Fig. 12 is a configuration diagram of an information refrieval
device with essential components for achievement of action and effect
according to the present invention.

25 Fig. 13 is a flowchart showing an information retrieval

procedure executed by the information retrieval device in Fig. 12.



procedure executed by the information retrieval device in Fig. 12.
Fig. 14 is a drawing for explaining a process of generating word
groups when a new word is entered after input of one word.

Enbodi ments of the Invention [0017] Various enbodi nents of the
information retrieval device and 5 information retrieval nethod
according to the present invention wll be described with reference
to the drawi ngs. The first enbodi nent below will describe an

enbodi ment of performng generation of word groups upon input of a
new word after inpufigoll4ds gidvewingufobexplaining rdsrotesspfigeakidtingokonbr ds
as an exanple), derivation of occurrence information 10 (a

CO- OCCUr F ence gupsanhen 2 pewsvend isenteredfterr inputof ong wort.oup, and

det er m nat i on_of .,mord g [ based on the occurrence information;

t he second enBdtH < BILGE an ermbodi nent of generating wor d

w11 desori be @@ﬁﬁ%@%ﬁgﬁiﬁ{ﬂ ﬁr A S R
for mat 4 des oaRdhaao Ry AlEACRSKULIRE % Al BB BReAREh Bk no

a user to select one o e sane pO trons™w

the same ref efesigihediviih réfrafide o e ARWGhEE. €, THé HhRRemboiiueaithdlow
description. [0018] [First Enbodinent] 20Fig. 1 is a block diagram

showi ng a f unwiill aleatribe ahiemboakiment of performingr gateration ef wioed groutsvi ce
1. The information retrjeval device 1.is an_informatiaon retrieval
devi ce with aﬁP@Ihﬂ@PWa@f arpeveyard\adier finpet pHA givem gumhes ofagordsyla

v "SS5 A e b
devi C‘191201 s f ﬁ‘gﬁ%&hkﬁc&b&‘ﬂﬂﬂﬂyvﬂéé}l Wt BR ot Bich Fbrd Brdf, 4@

uni t a pa
determination of a word group based on the occurrence information; the

second embodiment will describe an embodiment of generating word
groups according to class information of words; the third embodiment
will describe an embodiment of outpuiting word groups in a ranking

15 format in descending order of co-occurrence information and allowing a
user to select one of them. The same portions will be denoted by the
same reference signs as much as possible, without redundant
description.

[0018] [First Embodiment]

20 Fig. 1 is a block diagram showing a finctional configuration of
an information refrieval device 1. The information retrieval device 1 is
an information retrieval device with an information refrieval function
using words as keys (i.e., a function to input words and retrieve
information related to the words).

25 [0019] As shown in Fig. 1, the information retrieval device 1 is
functionally provided with an input unit 11, a retrieval unit 12, a pattern



generation unit 13, a co-occurrence probability derivation unit 14
(occurrence information derivation unit), a determ nation unit 15,
and a retrieval result output unit 16. The first to third enbodi nents
wi || describe exanples of first inputting words, perform ng '
information 5 retrieval using the words, and thereafter determ ning
an appropriate word group upon input of a new word, but it should be
noted that it is not indispensable to performthe information
retrieval using the words imrediately after the first input of the
wor ds. Narel y getéetipneasit 13,maeﬂbid@auﬁeﬁbaabﬁ&aéb@ﬁ?pﬁbﬁ%ﬁérp whit 14
procedure in which, after the first 10 input of the words, the new
word is ent er éecovstence infosmatipn derivatiore unny, or deernninatien un#vi#, andiang
the words. This will be described |ater usjing Figs. 12 and 13. [0020]
Fig. 2 is a h&FOeurleresylr PRipRAMYN 16i adharkist te nempadiments will

15 constr uct ederaibe hRGwoI b ghitsh n e CHtn crelyuvas, revaRony 5
CPU 101 RAM +1: ML ' ' , .
com*runiscaf1 [ on%n%igﬁ?lgﬂ%g as a g‘gsfgﬁ)f%ég?nﬁsegirg% ‘E"g@é%ﬁglnaﬁ%f\?l’%ﬁe an
auxiliary stokagg @@u% @ggﬁgﬁimﬁa AswowBRT, by iitsi‘hdé?ﬁd PeRS IR O

an input unit 106 suc eyboard as an input device, an output
devi ce 20 107netirdigmenaabledplpeyforanthesinfamationctetddval heirdputhet wenk
shown in Fig. 1 is, inplepented by retrieving given conputer software
onto the har didgmeditelynatterpthe frst impv o6zhe averdst hMamelhothe preséitg.

2, making the.co ni cati,on nmodul.e 104, the |[nput device 106, and the
out put devi cenlv(??nggﬁé?a&t %lsﬁrh?egpﬁl}ﬁ#%ﬁl prwdﬁ@u’f , afiag the first

2 f i i tq f d i h d
CoReLaI T 09 REREUE cBTolls thoheOl wAR3p 'S Herol Gl e e
i nformation rpifehAxdn §eMies8] hsiMd thd wargdi ”'.ll‘H'i%Sﬁ:ﬂl hfedggf&fmfp later

referring to Fig. |. [0021] The input unit 11 1s a functiona enment
that is providedgffgs. 12 and 13.

[0020] Fig. 2 is a hardware configuration diagram of the information
retrieval device 1. The information retrieval device 1 is physically
15 constructed, as shown in Fig. 2, as a computer system including a CPU
101, 2 RAM 102 and a ROM 103 as main storage devices, a
communication module 104 as a data transmission/reception device, an
auxiliary storage device 105 such as a hard disk or a flash memory, an
input unit 106 such as a keyboard as an input device, an output device
20 107 such as a display, and so on.  Each of the functions shown in Fig, 1
is implemented by retrieving given computer software onto the
hardware of the CPU 101, RAM 102, and others shown in Fig. 2,
making the communication module 104, the input device 106, and the
output device 107 operate under contrel of the CPU 101, and
25 performing readout and writing of data from and in the RAM 102 and
the auxiliary storage device 105. Each of the functional units of the



inputting words and is constructed including a speech input unit 11A
5 for exanple, such as a m crophone, and a recognition unit 11B for
recognition of a word or words from an i nput speech. The recognition
unit 11B nmay be conposed of a well-known speech recognition device,
and, for exanple, is configured to divide the input speech into a
plurality of sections and execute a speech recognition process for
each 10 of the sections with reference to an internal dictionary

dat abase (not shown). Besides the configuration wherein the

recogni tion uhiformiffon setciovglalreiteol wilh deragaipddstiibed below fefetring o t he
information retrieval device 1 as showmn in Fig. 1, the recognition
unit 11B may Higd.be conposed of an external speech recognition

server. In this case, a 15 confi,guration erein, the externpal eech
recogni ti on sE0Zdd The FmudnibliHE 3 %%wwaﬁ]ef?me@it rtﬁ%tvlél p@gﬁe@efc%
corresponds to the infaormati.on retrieval. device accordin . 1
present i nvenPHtOg 86’29? aggds FQF?%%S& u&ﬂp 2% PRCG III}R%E %‘ﬁ‘ﬁaﬂ%’

el ements t hat LI SNER, | r [ ednlj0, i 9‘2@“ ; n be
corrposesd of af&tZ e ’fﬁ%@nﬁ?%t@?gé@&%h%{ﬁ %OI? a&nﬁgﬁmgﬁ g&f
speech of "rapRishiticahbibakard of wRiHHS Fikeh hAtiApithpesdieeChhd RRYEnHN!
11A by a user, the recognition unit 11B recogni zes two words,

" Shi buya" andutitditBnthaydreconiysosedtafi sewall-kmovmn gerk redogwiison device,
information related to these words. Thereafter, if, the user enters a
speech of "whand, for expmpleanisueeriiguedtie divife thpclppt ispeesk dpta a114

the recognitio it 11B.recogni zes the word of "hanburger" .and the
bel ow descr i bB Wt%&WGGQH%Pﬂaieb‘ﬁc‘ifﬁiatsﬁ?g repepieit PEfieEs ot Sach

probabjid ity degiyatli nj term i I Fne a
hord-citbup”t oo e S i fo0p PRl 37 Akl Mkl MareBRlE RS
of adding t hegnamnyormesifa e caaRsukfichnRhaklitadebanttied uhid 1801sds

" Shi buya" and "ranen" and word groups in a case of repl aci ng the
first input wosgpdSid fythe secogniivnnmiti bhilt fre the vinfembiiona rtiriegalr " .
A retrieval condition in the retrieval unit 12 can _be optionally set
and the retri éodcehermsi shovar i fliged, the Becegniéen ivaital 1 Broarsalse et he
so-cal l ed AND conditjon; however,, the retrieval does not have to be

St 1 this

limted to itCOBMRASHaPIAD §XIEERAL SREEFN JEERRIEOR FEFYRE: s | €8PS, 3
15 configuration wherein the external speech recognition server is added to

the information retrieval device 1, corresponds to the information
retrieval device according to the present invention.
[0022] The retrieval unit 12 is a functional element that retrieves
information related to input words, and can be composed of a
20 well-known retrieval unit. For example, when a speech of "ramen in
Shibuya" is entered into the speech input unit 11A by a user, the
recognition unit 11B recognizes two words, "Shibuya” and "ramen", and
the refrieval unit 12 retrieves information related to these words.
Thereafier, if the user enters a speech of "What if it is hamburger" into
25 the speech input unit 11A, the recognition unit 11B recognizes the word

of "hamburger” and the below-described pattern generation unit 13,

10



10 OR condition. This also applies simlarly to the bel ow

enbodi nents. [0023] The pattern generation unit 13 is a functional

el enrent that, when a new word i.s input after execution of retrieval
of information, generates a word group in the case of adding the new
word to the previously input words and a word group in the case of
replacing the 15 previously input word with the new word, and the
details of the process will be described later. [0024] The
co-occurrence probability derivation unit 14 is a functional el enment
that derives co-amcurrenespohabillfzderivation unit 14)endedspermtinattonvani 15
groups generated, and, specifically, it _includes a co-occurrence 20

y . S
probabi ity deetsmsee 2 word grewp e hedsehin pawrebievahtzoraseyort graupg
co-occurrence,probabilities aof various r royps and.is .cqnfi gured
to derive the”g@‘-‘f?éﬁ raedﬁﬁ%gg%%%’i‘ﬂ’m%'%g% e e@f‘ia%%ﬁé‘gg’%
groups by readi.ng G hr & abl i L] res tiye
wor d groups ggﬁgr‘zﬂog : ggﬁﬁl the cgé}é%?u?}rlgn?gﬁ)r%%%%ﬁltgnggacbf;se
14A. The 25cor&laein &Heﬁﬁriﬁga@wbm YSHBUIRESL "rhffon® WIE the new word
co-occurrence probabilities of various word groups in corresponcfence
to the word Ohauparget'ar Axestmden] emditionvini theFetrievil Wit tikecande
where, after input of "a plurality of words", word rouge;s‘I are
gener at ed uponpiioplly skt andethewmtdevalaberest is laesumed! tgr beips rejeieealat ed

includes a pluralit f wordgs; refore, exanpl e descrj| hed
her ei nbel ow | BYYH&S ﬁg&@foﬂqﬂf&&%@,w n; ReweYai: therretinyat g?ﬁem’t
plurality of . ren i.nf o tion cprrespondjing to
probability o%%%g%ﬁééﬁﬁgg%fo ﬁ’ gﬁ‘?&l r%%m.xe%ﬂaﬁg{q?agsamch_e (':%ﬁlﬁg‘nce
probabjdity a | e o i i : ver,
Phe oo bocur r OnceoREEH, Tl A 38 b Ao B iricn®
co-occurrence| dbhd patternigeabraties unl0l3 if ofuletibedl denevetanedendi ng
to a predeterm ned procedure from occurre-ncggg)robabi lities and a
co- occur r enceapneowabvdrdt s dfiputnaiier duecution def (retrigval Wl irdformbtien,ned
by dividing the co-occurrence pr pb?ﬁg lity hy the occurrence

[

probabi | i ti esSeREIAleA; & WRId) SMPIE the spsreo) asdding the mewt mond to the

det er m ned acﬁlgerv%ﬁ] til?pl.% \;vgll‘d% érna&j 5 v%rcf1 gr%%rf)sih the case of replacing the

15 previously input word with the new word, and the details of the process
will be described later.
[0024] The co-occurrence probability derivation unit 14 is a functional
element that derives co-occurrence probabilities of the respective word
groups generated, and, specifically, it includes a co-occurrence

20 probability database 14A (occurrence information database) storing
co-occurrence probabilities of various word groups and is configured to
derive the co-occurrence probabilities of the respective word groups by
reading the co-occurrence probabilities of the respective word groups
generated, out of the co-occurrence probability database 14A. The

25 co-occurrence probability database 14A  stores co-occwrrence

probabilities of various word groups in correspondence to the word

11



15 [0025] The determination unit 15 is a functional elenent that
determ nes a word group to be used in newretrieval, based on the
co-occurrence probabilities derived, and the determ nation unit 15 in
t he present enbodi ment determ nes a word group with a nmaxi num
co-occurrence probability as the word group to be used in the new
20retrieval. [0026] The retrieval result output unit 16 is a
functional elenent that outputs the result of the retrieval process
by the retrieval unit 12. The form of the output nmay be, for exanple,
di spl ay out pugraupss feestample,mst shown insFigo8. | Imtheechseavlzers pafbsrfinput
out put form 25[0027] The processing_executed by the _information
retrieval devpﬁealplﬁralﬂﬁé) fworts” e OB igrewEs %ﬂehﬁefw"ﬁééslﬁl%gm@@%@f@i ng

deser) LQL‘)rgF‘S%'a%?wer < éﬁm“eﬁ%v%ﬁ«?@?é%éshé FOdbphdes s PSR oo
S

Step): the r e TOaaRRrEl gh Yakhpls; ifd %‘F’#@%@éﬁwﬁﬁ S dhine

using tfyie i npgh. d&EPﬂér(@é‘ﬁafbﬁﬁaﬁ@ﬂ Elb@ﬁ‘taﬂher;ﬂﬁf&lifty QtRsds Wi ocdGrritiePut S

t he retrl eval resu step S2: retrieval “step). Upon input of a new

word ther eaf t étforrafop aidrespogding et aqfrobmbmtjisjfg@awmnes of avowekd
group in the case of adding the new word to the previously input
words and a wgrahpdr sad using keceaseundnaceptababilly easc An ofzapipde of the
previ ously input 10words W|th the new word (step S3: pattern

o1 Be. Gescr Lbad. utt b ref fn@mr oEUBR JE8S O P PP R oi
case vvhere a?P Wr‘u%ﬂlerfi‘}fl a%hﬁ 8 %opg%ﬁ;ce Broﬂjﬁq\]ﬂr%r bncluﬁ
" hambuy | hishhatse de%g.réﬂh%%bfdﬂlg':'tg a ljfedkterdfndd it obiifife fibi®:

pat t er n gener atron unit
occurrence probabilities and a co-occurrence probability of individual

t

p—

I

words (e.g., values obtained by dividing the co-occurrence probability
by the occurrence probabilities of individual words in order) and
information determined according to a rule made by humans.

15 [0025] The determination unif 15 is a functional element that
determines a word group to be used in new retrieval, based on the
co-occurrence probabilities derived, and the determination unit 15 in the
present embodiment determines a word group with a maximum
co-occurrence probability as the word group to be used in the new

20 retrieval.

[0026] The retrieval result output unit 16 is a functional element that
outputs the result of the refrieval process by the retrieval unit 12. The
form of the output may be, for example, display output or speech output
but is not limited to a specific output form.

25 [0027] The processing executed by the information retrieval device 1 of

the first embodiment (the processing according to an information

12



15 generates word group B "Shi buya hanburger” and word group C
"hanburger ranmen" as the word groups in the case of replacing each of
the previously input words with the new word. [0030] On the other
hand, the addition of the new word, in the present invention,
generally includes (1) a case of adding the new word as an 20
additional word, (2) a case of binding the new word to the head of
one previously input word, and (3) a case of binding the new word to
the tail of one previously input word. For this reason, the word
groups in theremevabmesus of die pfeseheinvention) sviirke desesibdérabehg thebe
word group A "Shibuya ranmen hanburger”, word group D

" hanburger-Shiﬂﬂ]Xﬁ‘élaEB?faﬁgnB-, word group E "Shi buya-hanburger ranen",

e A . [ G L Sozé;é??a?é‘%@e?%f@é@ﬁ&bﬂie?#a%eﬁﬁéi?ﬁhb@é%di ng
h d i i . (-3

by the nd Tofie 33Tl $85; RISHA il Pl BRREHnAIRRS ©

highly §i kel Yrétﬁe’%zélchﬂﬁg tlﬁg¥ eiﬂ?@t ARREY 2hd Xhé‘%ﬁ'i‘é%?%ljsfe%ﬂft &t lgxg; 9 °

hanbur ger - Shi buya or th | ke) as a processing object and, efore,

the addition olipute tieveirioval rmylti(seb 8k enfisval Reeg)or Epenniapid bf @gase
of adding the new word as an additional word, excluding (2) the case
of bi ndi ng t heewewowbthereafier dhé gaticnt gensratiore winitud3 \generas aovardand
(3) the case of binding the_neyw word to the tail of one previously
i nput 10 wor §TOUYR thejcase 9§§§41,ngtth% ngWbwardhihihs nseviewshy inputpwords

coser 0 on SR8 A CherBH of HelBhusaRf B obaBug R
Lot qccorSongd i sagocht et kbt B gepagrert | o v
ramen [0029] The generation process of word groups herein will be described
with reference to Fig. 11. Let us assume herein a case where, after
input of words "Shibuya ramen", 2 new.word "hamburger" is entered, as
shown in Fig. 11(a). In this case, the pattern generation unit 13
15 generates word group B "Shibuya hamburger" and word group C
"hamburger ramen" as the word groups in the case of replacing each of
the previously input words with the new word.
[0030] On the other hand, the addition of the new word, in the present
invention, generally includes (1) a case of adding the new word as an
20 additional word, (2) a case of binding the new word to the head of one
previously input word, and (3) a case of binding the new word to the tail
of one previously input word. For this reason, the word groups in the
case of addition of the new word are considered to be word group. A
“Shibuya ramen hamburger", word group D "hamburger-Shibuya
25 ramen", word group E "Shibuya-hamburger ramen”", word group F

“Shibuya hambergerramen”, and word group G “"Shibuya

13



15 hanburger” as the word group in the case of adding the new word to
the previously input words and generates the word group B " Shi buya
hanmburger” and the word group C "hanburger ranen"” as the word groups
in the case of replacing each of the previously input words with the
new word, as shown in Fig. 11(b). 20[00321 Next, the co-occurrence
probability derivation unit 14 reads co-occurrence probabilities of
the respective word groups generated in step S3, out of the
co-occurrence probability database 14A, to derive the co-occurrence
probabi | i ti esrahef-hambesgat! i e fa lbvesventhe folegpird(2) easwiof Binding

i nformation derivation step). For exanple, in the exanple 25of Fig.
8, the co- occthe newevendoteatbie Heag aferrievprevionsiyninput word eindd3) 0as

t he co-occurrencg probability of_ the rd group A Shibuya rane
hambur ger ", 0 bincling fheness et o o il Wﬂ%ﬁfompph@w@ﬁ@gggwp B
" Shi buya hanb r', and.0,6 as the co-occurrence probabilifty of the
word group C ﬁkg&bup}gel‘nqlﬁ%n'ef"e’[locﬁ%3]gepﬁ{§ﬁ¥ tl}?él'%féﬁf%Pﬁi it or@(ﬁﬁt
15 det ey m nes (i # SR r v i oSt

L9, et of M oL epIR A AHPoPR e PUNAO SIS L Grdrd B |
word group toalditieaest tHe A& WeMl hel' inelde &y aRe Yoregbth@ () ikl O
step). [0034] Thereafter, the retrieval unit 12 executes the

i nformation reddingvtht nesv mepriihes aw addigionalpwsrd, Shicbuding H@jrithe gase” of
determned in 10 step 85 (step 56), and the retrieval result output

uni t 16 out pubmding threnew sverdelpatherhesd|of opsrepvigwsly ippubwprdgnd ()
et eval canti5eoteath PYRY (aiteTbMpradodns AEPaBRE PTHENS TRY
respecfy ve CouREEUr bGP ihis' b BhE Wt GRmBhRU LG iR HRPENCkbEL T
the assumption of only (1) the case of adding the new word as an
additional word, as to the addition of the new word.
[0031] According to the above procedure, the pattern generation unit 13
of the present embodiment generates the word group A "Shibuya ramen

15 hamburger” as the word group in the case of adding the new word to the
previously input words and generates the word group B "Shibuya
hamburger” and the word group C "hamburger ramen" as the word
groups in the case of replacing each of the previously imput words with
the new word, as shown in Fig. 11(b).

20 [0032] Next, the co-occurrence probability derivation unit 14 reads
co-occurrence probabilities of the respective word groups generated in
step S3, out of the co-occurrence probability database 14A, to derive the
co-occurrence probabilities of the respective word groups (step S4:
ocewrrence information derivation step). For example, in the example

25 of Fig. 8, the co-occurrence probability derivation unit 14 derives 0.3 as

the co-occurrence probability of the word group A "Shibuya ramen
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15herein) of various word groups. [0036] [Second Enbodi nent] The
second enbodi nent will describe an enbodi nent of generating word
groups according to class information of words. As shown in Fig. 4,
the information retrieval device 1 of the second 20 enmbodi nent has a
configuration obtained by further adding a class information database
17 to the information retrieval device of the first enbodinent in
Fig. 1. The class information database 17 stores class infornmation of
vari ous words in correspondence to the words, for exanple, as shown
in Fig. 9. Thhamdtrgarh, ¢8neyr thei crocourtents probatikty?68 teowdrd ghmgi Bent
has a function to read the respective class information of the

previ ously i npotibiga damingseric ap@.Gues dhe setocsurrenes peobability of the

i nformati on dat aaase 1@,,, and to %enerate word groups according to the
cl ass i nf or mat%%h SFER -ﬁliaggqurgqr P pat tern generation unit 13

o ovi ousty. 1 i P, e SKERaAh Bl OE dBferhRs 2k Worf graup B
cl 25 151 Or tSKuGh mbligeACWHAH ds 8" wthd bl S Ha0f i 03]

Fig. 5 shows the pfocessing executed by the iMmormtion retriev

device 1 of tHerieat oodcentrentienprobabifitycs theewprdogenpi tochd Nsddnia thecond
enbodi ment is different in the word group generation process of step
53 from t he pnewgstiavgl (sten he: datesninatiodieppnt in Fig. 3, 10the step

S3 will be descrl.i bel ow. [0038], In step S3 shown in Fig. 5, the

pattern gener&lq3<§geﬂiﬁr?a 3. r’&lﬁd@‘%‘ﬁ&a]f é’é‘é@c]tz v‘%‘eéll@é‘sth%figfmaﬁléﬁ of

t he previously._l. t. wor and ,t he _new .wor.d ut of the,class .

i nf ofmat ion d %tla%gatieusix}g %lief gfjorgﬁfpp Ie%/r %@%ﬁ@m@é@% ﬂ%te%egége

wher e jigne newsRrgd (Shalsy, 988 the PetfiBYAE8hIt output unit 16 outputs the new
retrieval result (step S7).

[0035] By the processing as described above, the word group to be used

in the new retrieval can be readily and suitably determined according to

the respective co-occurrence information (co-occurrence probabilities
15 herein) of various word groups.

[0036] [Second Embodiment])

The second embodiment will describe an embodiment of
generating word groﬁps according to class information of words. As
shown in Fig. 4, the information retrieval device 1 of the second

20 embodiment has a configuration obtained by further adding a class
information database 17 to the information retrieval device of the first
embodiment in Fig. 1. The class information database 17 stores class
information of various words in correspondence to the words, for
example, as shown in Fig. 9. The pattern generation unit 13 in the

25 second embodiment has a function to read the respective class

information of the previously input words and the new word, out of the

15



15 after execution of the retrieval process with the plurality of

wor ds " Shi buya ranmen”, as in the first enbodi nent, the pattern
generation unit 13 reads "place nane" as the class information of

" Shi buya", "food" as the class information of "ramen", and "food" as
the class informati on of "hanburger” out of the class information
database 17 in Fig. 9. 20 [0039] Then the pattern generation unit 13
generates the word groups, excluding the case of replacing "the
previously input word having class information different fromthe

cl ass i nf or mathasninfounatidredatebasec7d ahd 0 genarate woid greupsesadrdingfot he
above exanpl e, tgﬁ@cLass informatiop_of the new word "hapburger”

"food" which fhe cles dabermafionne Spesticallyy (ihe RAHSTENERETAIQR BRI B3t
different fromthe class information ",pl ace nang" ?f ."S_h]i bu%(a" 1and,
Lherof or e, hESTFRIST GAR MPIY EoolPth SR e ding A§ass AEetedies ARy vighe 8y
di fferent fr ot e otk B39 NIRLTRIMRnbN i rbRG: RO WY dassNARBHIEGH

has shoul d be i buya reason, e pattern generation unit

13 geney ates fHae v WREPRs" FXhI "Wl Advtrdcase of repl acing
" Shi buya" with the new word "hanburger” (i.e. the word 5 group C

"hanbur ger raft37] iRigFiy.shbisb)he pocessthggixecutelie bpatiee rinfoyamtioat | on
unit 13 generates the word group A "Shi buya ranen hanburger” and the

word group B regtievalydevirenbod e seeondvwmbedimapt. 13inep. the processipgdno)
e B S bl e SR Pt
Che repl aceneRCH Giedep SatEnHe bithetotfe Pk Bt WrBRModr g T,

each ofgher, thgr&yst Qifldeiaatited heokl M €l evant word group. 15[ 0042]

As in the first and second enbodi nents, the deternination unit

det er mi nes t hppOBST dn Gt 83 whbbnt inefigas] thepattero enerationamini dremlsi on
(co-occurrence probability herein) as the word group to be used in
t he new r et ri theatespentivesclazs miformaticneof theepreviously srput svonds eaandethei on

and to i | ement the, auto ic.,determnatfion of th rd _20qr oup.
T e W word, out of the class 1nformat{on Hata{’ase 7 \egtep S?3A9) ‘Hor

example, assuming the case where the new word "hamburger” is entered
p g 2

15 after execution of the retrieval process with the plurality of words
"Shibuya ramen®, as in the first embodiment, the pattern generation unit
13 reads "place name" as the class information of "Shibuya", "food" as
the class information of "ramen”, and "food" as the class information of
"hamburger" out of the class information database 17 in Fig. 9.

20 [0039] Then the pattern generation unit 13 generates the word groups,
excluding the case of replacing "the previously Imput word having class
information different from the class information that the new word has"
with "the new word". In the above example, the class information of
the new word "hamburger" is "food" which is the same as the class

25 information of "ramen” but different from the class information "place

name" of "Shibuya", and, therefore, the previously input word having

16



[ 0043] [Third Enbodi nent ] The third enbodi ment will describe an
enbodi ment of outputting the word groups in a ranking format in
descendi ng order of the co-occurrence information (co-occurrence
probabilities herein) and 25allowi ng the user to select one. As shown
in Fig. 6, the information retrieval device 1 of the third enbodi nent
is one obtained by nodifying the configuration of the determ nation
unit 15 in the information retrieval device of the second enbodi nent
in Fig. 4. The determination unit 15 includes a ranking output unit
15A to out put theelasoisfopnating differant foac thabtless Bifkimatidiotthd few
descendi ng order of the 5 co-occurrence probabilities derived by the
co- occur r ence Wordbzhrmburgerfe hay sshovld bei tSiibnyalhd Bor eiiepteason, uthiet
15B to receive a word group sel ected by the user and determ ne the

sel ect ed wor dp@%r@pg%raél%i@t & ae%erﬁ@sﬁhe WOEd Zrovpsetrladipg dharaseThe

exarl e, di spPbyodare: SHoORenth e Bt Hird "BeroRe ot e W% o a
spect 1. Ut Pt L @c KABLC T BLE N(pe ARYIIRGLO WP LA

15A provi des rsplay o a scr oup in
the ranking fpenebtion GHEWN i perrstes 1BeawoRd gmu Wo%bl'c.x}bzg raicBNOvS
t he processi ng executed by thé information etrieval device

the third enbbainberger” Shddee woed proueBsiStgbiya hhmbni'ger'dslmmmﬁ‘egl |s
different in the word group generation process of step S5 fromthe
processi ng i n1i{§¢ second embodi ment in Fi g. 5 the step 55 will be

d i bed bel 45 t 55 sh h Kk
out put it 16R450: HirtateioRarorimts of Bep S Fik e subRGEPALIERY MRl ng
formatyq n des&f&%‘té@fo(}r %Eﬁ‘w&@%&gpgéﬁg{ﬁnce probabilities derived

by the co-occurrence pro unit 14 (step SSA). For

exanpl e, in t[493SPheMBgERdl Eﬁba.aiu&a{tnasga&%m%ﬂ%dw hvolds gﬁ@%fcﬁaes
the word group A "Shibuya ranen hanburger™ and the word group

" Shi buya hambgroygr tessitdng fromFilge replacement between words having class

information different from each other, thereby to eliminate the irrelevant
word group.

15 [0042] As in the first and second embodiments, the determination unit
determines the word group with the magimum co-occurrence
information {co-occurrence probability herein) as the word group to be
used in the new refrieval, so as to eliminate a need for user's
intervention and to implement the automatic determination of the word

20 group.

[0043] [Third Embodiment] ,
The third embodiment will describe an embodiment of

outputting the word groups in a ranking format in descending order of

the co-occurrence information (co-occurrence probabilities herein) and

25 allowing the user to select one. As shown in Fig. 6, the information

refrieval device 1 of the third embodiment is one obtained by modifying

17



2511(c), step S4 is carried out to derive the co-occurrence
probabilities of the respective word groups A and B, and step S5A is
carried out to output the word groups A and B in the sel ectable
ranking format in the descending order of the co-occurrence
probabilities as shown in Fig. 10(a). This allows the user to sel ect
a word group to be used in the newretrieval, for exanple, using the
selection colum in Fig. 10(a), 5fromthe output screen of the
ranki ng format. Although the output exanple of Fig. 10(a) includes
out put ti ng t héhé rdonfigatdtion of fhiee deterodmationemas B ohmbhé i hif@mationt he
respective word groups, (it is not essential to output the information
of co- occur r erfaeprlobdastics t pEsthel omeend Weabodimsentsein JBigecs a Thsr d

group to be used in the new 1Qretr,jeval, the recept, unit 15B
Pecel ves the SetemminaioRot ég Gpludes 2 Faiking GHEEME Walt JSAGICLPWERE B8 ¢ he

d to_h inth t 1. t B) .. Th fL8r,
the_ procenses "Rl BERrn i A HHRRNE SHRiRE Tretd BuElding FRETOL e
ith the detegg " ' ' s
enbodi ont - as CaKeeampRey pRARGC UELed GO IR, B deBufifiod Brétibiliy,
word group todeévatiatubhit 14)eandieyd redptictvahit 15B0T0 kérivrhpwbrds gickpn of

the ranking format.
selected by the user and determine the selected word group as a word
group to be used in new refrieval. The form of the output by the
ranking output unit 15A. may be, for example, display output or speech
10 output, but is not limited to a specific output form. As an example
herein, the r;':xnkhlg output unit 15A provides a display output of a screen
showing the word group in the ranking format as shown in Fig. 10(a) or
(b).
[0044] Fig. 7 shows the processing executed by the information
15 retrieval device 1 of the third embodiment. Since the processing in the
third embodiment is different in the word group generation process of
step S5 from the processing in the second embodiment in Fig. 5, the
step S5 will be described below.
[0045] In step S5 shown in Fig. 7, the ranking output unit 15A outputs
20 the word groups in the selectable ranking format in descending order of
the co-occurrence probabilities derived by the co-occurrence probability
derivation unit 14 (step S5A). For example, in the case where the
pattern generation unit 13 generates the word group A "Shibuya ramen
hamburger” and the word group B "Shibuya hamburger" shown in Fig.
25 11(c), step S4 is carried out to derive the co-occurrence probabilities of

the respective word groups A and B, and step S5A is carried out to
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[ 0048] The third enbodi nent described the exanple of the nodified
configuration of the determnation unit 15 in the information
retrieval device of the second enbodinment in Fig. 4, but it is also
possible to 20 nodify the configuration of the determ nation-unit 15
in the information retrieval device of the first enbodinent in Fig.
1. In that case, for exanple in step 84 in Fig. 3, the pattern
generation unit 13 generates the word group A "Shi buya ranen

hanmburger", the word group B "Shi buya hanburger"”, and the word group
C "hambur ger outpeh'thes woxd groups 4. arelbB finlthe selectebleratitingt foemat in the

co-occurrence probapilities of the respective word groups A-C are
derived; in sfesyerdng wd@rmfr hegpergpaurrence probabilitias a8 rshopein Fig.

sel ect abl e raqg'@sg tmaf in escenfi n% or der 8f t he .cqQ-occurrepce
probabilities sh PROYE dDC 157110 SHRFSa AT EOMR A0 (ReePstdolis KiCect
a word group ' w l1ev r e US| t he
sel ection col égnﬁblﬁ%#fﬁag’ T%O%%ﬁ]ﬂ% g%ﬁﬁ]gﬁou 1%%{0%s%‘fﬁéggpgflxtlg'ew§?fki ng
5formats [ 004@jn fikke Sdre& _o@ﬁﬂe%ﬁl@ﬁ% 3t mﬁhau%&%ﬁéldiﬁﬁutt he
exanpl es wherein the determ nation unit 15 determ nes the word ‘group
with the nmaxi example- efcHig. eh6@)i ichudest botpultirg: che Unfanetion ofathel i ty
as an exanple) as the word group to be used in the newretrieval, but
we can 10 assoer@ceuzercs wrehabilities of the tespeativenword \grewpsyribussnati t h

t he nmaxi mum co-ocgurrence inor tiqQn and a case where t,gere S
little differBHeBERdPQUPULtHE Rloryation of feocrwrensedrrbrbibiices.ne fir st

rank and the [ i.nfo i on_of ,t he second rank. i t he
des_ce_ndi ng orgjehr/"%gf gn%g_%%gu{e?%ﬁ%ea Wgr%gpp%?g%dpeakﬁns{heeﬁg‘gn, a
modi figati on J&exAMerdRytbE vilid Pﬁ%}?%céi%s ﬂaecs?ﬁé‘ctr!ﬂ‘%f]&dt%%ﬁﬁ and the
co-occurrence informati on th a difference not nore than grven

val ue from t hdeteanies uheerer! grouy antheowml dibep fto et usenla te hbw
descendi ng order of the co-occurrence information, such that the
i nf or mati on rmtrigeala(stete\858). o fhereaftarh dhevardeegsasupf viteth Sthand the

ertinent co-ogcurrence ) ) X
P subsequent steps are carried out with the determined word group.

[0047] According to the third embodiment as described above, the user
15 is allowed to select the word group to be used in the new retrieval, from
the output screen of the ranking format.
[0048] The third embodiment described the example of the modified
configuration of the determination unit 15 in the information retrieval
device of the second embodiment in Fig. 4, but it is also possible fo
20 modify the configuration of the determination unit 15 in the information
retrieval device of the first embodiment in Fig. 1. In that case, for
example in step S4 in Fig,. 3, the pattern generation unit 13 generates the
word group A "Shibuya ramen hamburger", the word group B "Shibuya
hamburger", and the word group C "hamburger ramen" shown in Fig.
25 11(b); in step S4, the co-occurrence probabilities of the respective word
groups A-C are derived; in step S5A, the word groups A-C are output in
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20 information and the word group with the co-occurrence infornmation
of the first rank for the user as in the third enbodi nent (e.g., the
output in the ranking format), whereby the user is allowed to sel ect
a word group to be used in the newretrieval. [ 0050] The above
first to third enbodi nents descri bes exanpl es of 25speech input of
words as the input unit 11 for input of words, but, besides the .
speech input of words, it is also possible to adopt input of words
by various information input neans such as a keyboard, with the sane
action and ef thecselestable mhkinpi fosmat in dhsceddmgboardierefitlse cd-@d6iirefdee
above first to third, enbodi nents_are_ described on the assunption that
the "additi onptRbabrliiesess s in Fignl§(b).1) Thiseallowe the ugrdedeiast ehe
new word as an a&ditional wor d, .ouf of ¥%$§he cgse of addi ng the new
word as an addf{FHGHRPPWEr B Uesd innthecBew ing ahdftgeXammPlie g the: o

the head of o g . t d e bi_ngli

t he new word ?%e%@g%‘ﬁ?ﬁ%gﬁ?ﬁé %)(?@31 g]ﬁ’g??/jlel( ﬁ%tupﬁlte\%gl%gﬁ%fﬁ{hel%gl o)
possi bl to agsywa, all the above cases (1) to (3), any one of the 10
above cases (1) to (3), or any tw of the above cases (1) to (3). The
sane action af@eD4]f Eed atasyel fivst &gd fédosid dnebddinedtsalssodberthe xemplel so
be achieved in all the caseg.a& 0052] Now, Fig. 12 shows a .

confi gur at i onvwheseiplthe ditemminattonr ot i ldndeterminey fihe vovd growp with the
essential conponents for achi evepent of the action 15 an _flffect
according to HEL EATOCCAIFRRAS BHOIMEtOM (GRrorerriencs IFPB@ 135y a2 [pa

o G190 ST B b P MR SR P e
a new jgprd af a%ﬁm&augadsef uﬁeﬁe‘ﬂ%‘égsv%?ﬁﬁ? Y iﬁf&'&é’%oﬂegﬁf SRitHORHd

groups In a case of adding t 0 a previous nput word
and maximum co-occiurence information and a case where there is Hitle

difference between the co-oceurrence information of the first rank and
the co-occurrence information of the second rank in the descending
order of the co-occurrence information. For this reason, a modification
15 example may be arranged for a case where there is the co-occurrence
information with a difference not more than a given value from the
co-occurrence information of the first rank in the descending order of
the co-occurrence information, such that the information retrieval
device outputs the word group with the pertinent co-occurrence
20 information and the word group with the co-occwrence information of
the first rank for the user as in the third embodiment (e.g., the output in
the ranking format), whereby the user is allowed to select a word group
to be used in the new retrieval.
[0050] The above first to third embodiments describes examples of
25 speech input of words as the input unit 11 for input of words, but,

besides the speech input of words, it is also possible to adopt input of
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20 in a case of replacing a previously input word with the new word,
an occurrence information derivation unit 14X which, for each of the
word groups generated, derives occurrence information correspondi ng
to a probability of occurrence of the word group, and the

determ nation unit 15 which determnes a word group to be used in new
retrieval, based on 25the derived occurrence information. In this
information retrieval device 1, the processing is perfornmed in the
follow ng manner as shown in Fig. 13: after input of the given
nunber of wor s&rdsbypasiops inflormatom apuionehussueh e adaybodyd, patht tien
generation unit 13 generates the mor%%%roups in_the case of adding

the new word S@me@Retipn apd stiertas inhe Dndta thirdiembodieentase of

| aci th i ly i t MWth.th 5 d.,(st 3
e occurr encBHFie aban® s VBt bl \wto iR itera, S8 iREdoBR ibEence
i nf ti : : ' ; th
ot or m nat 1 on LR P I SRHAGE GEIRE Bl RS {53080 (Y ol L

retriewal, bag@ingnhé h@wd%ﬂdvﬁﬁbnof&ﬁﬁéﬁé]%rﬂnwﬂ(\!}z(l% He dagh 8Pa§§ﬂ]§

This configuration allows the information retrie device to 1
readi ly and sthet adblvywdrl es ahreldifienalorerdy (@) the cadecofibedingnttichgewew
retrieval, according to the respective occurrence informtion of

various word Yiosdpe. theahesdyof one praviensiy input reend, endl (3)ehe case af
o by S BB AT S ety B
i i I I f I 053] _Th
PPt to thir Abrhaiible bo SSGRAERNRhe hele RENLIiko (2} ofRrrR
word groups i Qbéxkhecﬁ@mwf@@, b?%ngeaeodﬂef the Sbl @Jsgéi(@ftbeqsg.t hgpinput
nt in e dpplited to

of "two words”, but the pre ention can al so

det er mi nat i onsazhe aetlonvand cffeotins in the fisst o hizd @nebodhenseancdiso bs
entered after input of "three or nore words", with the same action
and effect. [@dBayedSirall thelopses he present invention can al so be

o od 1elo0sT Wow i 12 howe & Cofhigifation example of an information -
retrieval device with essential components for achievement of the action
15 and effect according to the present invention. As shown in this Fig.
12, the information retrieval device 1 is provided with the input unit 11
for inputting a word, the pattern generation unit 13 which, upon input of
a new word after input of a given number of words, generates word
groups in a case of adding the new word to a previously input word and
20 in a case of replacing a previously input word with the new word, an
occurrence information derivation unit 14X which, for each of the word
groups generated, derives occurrence information corresponding to a
probability of occurrence of the word group, and the determination unit
15 which determines a word group to be used in new refrieval, based on
25 the derived occurrence information. In this information retrieval

device 1, the processing is performed in the following manner as shown

21



after input of "one word". For exanple, as shown in Fig. 14, when a
25new word "ranen” is entered after input of one word "Shibuya", the
pattern generation unit 13 generates word group X "Shi buya ranen" as
a word group in the case of adding the new word to the previously

i nput word and generates word group Y "ranmen"” as a word group in the
case of replacing the previously input word with the new word. Then
the occurrence information derivation unit 14X derives the respective
5 occurrence information of the generated word groups X and Y. The
occurrence i ninFigtiTafveinpatdof inemenurther of ovordg {ptep i1 )awhen a
follows: for the word, group including the plurality of words, the
der i ved i nf or RN GRS IS GHPIRG, th patierB Empration Whih 43 Leasrabesciber worde

babi | i b babi | it i f pndivi.dugl .wor.ds i
O dor: for t RSB RC GRo et el bt g B (o8 Previetgh iR e
or der; for t! i'hY % : |
Lne.dot er m nalhenE P LOAPE For Bt o, Bikidhsly 1800 R W 16 BRF

new ret3i eval wohdgsiep@EB)i i S&f e WRWEROR WetiPaR6RAIOX Aérives
descri bed above, the présent invention can also be applied to the
det er ni nat i onthef o¢dveremew idformationgroegrh ofthehgenersted woed grows (stay
word is entered_after the _input of "one word", with the sane action
and effect. TRéXpathesy theydelsrminagionywmit 153detarmings comard Brewp 4@ hen

t he second enbodj ment so that t atter neration unit, 1.3 refers
o he ol s Rt e B GrEisteh hedod on e AEHve R OoPHE LGS Tomiaion
information " aner.: evi . j " Shi: a"
is different F’Q rt %géﬂeﬁgscgkﬁ%t%%ﬂ&w§5ﬁ%%@ﬁg her%\?val\/@ry
“ramen{p and Qﬁaﬂ&%ﬁf sﬁi%lWéﬂeﬁﬁﬁH Rhe %ﬁugz‘g%? fohBe ¢R&E iRfthe new

repl acenent betweéen these words of the diffe class 1 nformation.

I n this case, rdttievilatteordirgetoethat regpective toctBrrgeceeindorsation yf vardowsor d
group X "Shi buya_ranmen", as shown in the |ower part of Fig. 2514.

Li st of Refer ®iesd gspupss Namely, the information retrieval device can readily and

suitably set an appropriate word or words as a query upon input of a
new word, without a need for indispensability of presetting a rule with
15 consideration of meaning,
[0053] The above first to third embodiments describes the
determination of the new word groups in the case where the new word
is entered after the input of "two words", but the present invention can
also be applied to determination of new word groups in cases where a
20 new word is entered afier input of "three or more words", with the same
action and effect.
[0054] Similarly, the present invention can also be applied to
determination of new word groups in cases where a new word is entered
after input of "one word". For example, as shown in Fig. 14, when a
25 new word "ramen" is entered afier input of one word "Shibuya", the

pattern generation unit 13 generates word group X "Shibuya ramen" as
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[0055] 1: information retrieval device; 11: input unit; 11A: speech
i nput unit; 11B: recognition unit; 12: retrieval unit; 13: pattern
generation unit; 14: co-occurrence probability derivation unit; 14A:
co-occurrence probability database; 14X: occurrence information
derivation unit; 15: 5 determ nation unit; 15A: ranking output unit;
15B: reception unit; 16: retrieval result output unit; 17: class

i nformati on database; 101: CPU, 102: RAM 103: ROM 104:

comuni cati on nodul e; 105: auxiliary storage device; 106: i nput
device; 107: auvend grdepiin¢he cleAifMdding the netv wand tovfler previoasly input
retrieval device for retrieving information related to a word, the

i nf or mation r &qrfangd) gegetates wosdEroun Xo'ramen” e puvordhgtoupdn thepeset i ng
a word; a

pattern generation unit which, on input_ of_a new
word after inpfteRpcing é??emﬁﬁ&rm@f-‘tW@é’}’lﬂ@gﬁ%ilﬁ‘ﬁe‘éfoﬁi-wd)mfbﬁﬁup
In a case of ' he ne rd . Drevi.o y 4. 0put rd _and. a
word group in%g&&érg%é:teo ﬂ?ﬁ%‘ n%érgvagllp@vl sﬁgfxl ﬁ%ﬁ’t%%\o 8. WSP?I&W%
new woigl 10 BBa@féite ARGnAA birthd BEndiatdd“Fbi® Brollis XS, FINte
each of the word groups generated, dérives occurfence 1 nformtion
corr espondi ngoteurseripedhfinlation ddriveddiersianagy b, fohexuaiple, 4 Folowend a
determ nation unit which determnes a word group to be used in new
retrieval, ba$udthenwdrd gronpvEdimmbeding ehe eplirdlity noff wonds, 1the derived2.

The information, retrieyal device according.to claiml, .
Information 1s values o%tamed by dividing a co-occurrence probability

by occurrence probabilities of the individual words in order; for the
10 word group Y including one word, the occurrence information is the
occurrence probability of the word. Purthermore, the determination
unit [5 determines a word group to be used in the new retrieval, based
on the derived occurrence information. As described above, the
present invention can also be applied to the determination of the new
15 word groups in the case where the new word is entered after the input of
"one word", with the same action and effect. The pattern generation
unit 13 may be configured as in the second embodiment so that the
pattern generation unit 13 refers to the class information of each word,
recognizes that the class information "place name" of the previously
20 input word "Shibuya” is different from the class information "food" of
the new word "ramen", and generates the word group, excluding the
case of replacement between these words of the different class
information. In this case, the pattern generation unit 13 generates only
the word group X "Shibuya ramen", as shown in the lower part of Fig.
25 14,

List of Reference Signs
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further conprising: a class information database storing class
information of various words, 20wherein the pattern generation unit
reads the class information of each of the new word and the
previously input word out of the class information database, and
generates the word groups, excluding a case of replacing the
previously input word having the class information different formthe
class information that the new word has, with the new 25word. 2,
wherein the determination unit outputs the word groups in a

sel ect abl e rafkiafd ¥F:anfaamationdesissabldergcer deinpit urtity 144 ispesth input
occurrence 5information, and deternines a word group selected by a
user as the wond: éﬂ&geﬁmaonm;iw:tw@lﬁ%umtg;rl%'vmﬁem generafionrhe
i nformation r%{l{t;i ?Xf;ll devi ce acco%géfﬁgyt o.claiml, o

. co~OCCuITENce pro derivation uiif; 14A: co-occurrence

probability database; 14X: occurrence information derivation unit; 15:

5 determination unit; 15A: ranking output unit; 15B: reception unit; 16:
retrieval result ouiput unit; 17; class information database; 101: CPU;

102: RAM; 103: ROM; 104: communication module; 105; auxiliary

storage device; 106: input device; 107: output device.
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2, 10wherein the determ nation unit determnes a word group with

maxi mum occurrence i nformation derived, as the word group to be used
in the new retrieval. 5. The information retrieval device
according to any one of 15clains 1 to 4, wherein the input unit

i ncludes: a speech input unit for inputting a speech; and a
recognition unit for recognizing a word fromthe input speech.

206. The information retrieval device according to any one of clains 1
to 5, wherein the occurrence information derivation unit

i ncl udes an occurrence information del&dM® storing occurrence

I nformati on of varkPus wor d gr ups,. and reads tgg occurrence,

i nformati on of each'-of 2 e 1§ Bd ¥@IFEvyr odp¥icgut g wefaieving
occurrence intarmmbion dalagase , word, the information retrieval device
comprising:
5 an input unit for inputting a word;

a pattern generation unit which, upon input of a new word after
input of a given number of words, generates a word group in a case of
adding the new word to a previously input word and a word group in a
case of replacing a previously input word with the new word,;

10 an occwrrence information derivation unit which, for each of the
word groups generated, derives occurrence information corresponding
to a probability of occurrence of the word group; and

a determination unit which determines a word group to be used
in new retrieval, based on the derived occurrence information.

15

2. The information retrieval device according to claim 1,
further comprising:

a class information database storing class information of various
words,

20 wherein the pattern generation unit reads the class information
of each of the new word and the previously input word out of the class
information database, and generates the word groups, excluding a case
of replacing the previously input word having the class information
different form the class information that the new word has, with the new

25 word.
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to derive the respective occurrence information of the word groups.
7. The information retrieval device according to any one of clains 1

to 6, wherein the given nunber of words are a plurality of
words, and 5the occurrence i nformation derivation unit derives
co-occurrence infornmati on as the occurrence information. 8. The

i nformation retrieval device according to any one of clains 1 to 7,
10wherein adding the new word to a previously input word includes: a

case of adding the new word as an additional word, ~a case of
bi ndi ng the new word to tlie infamatibnartriqyabdevige agearding tonlain laom
2,

wherein the determination unit outputs the word groups in a
selectable ranking format in descending order of the derived occurrence
5 information, and determines a word group selected by a user as the

word group to be used in the new retrieval.

4. The information retrieval device according to claim 1 or

2,
10 wherein the determination unit determines a word group with
maximum occuirence information derived, as the word group to be used

in the new retrieval.

5. The information retrieval device according to any one of
15 claims 1 to 4,

wherein the input unit includes:

a speech input unit for inpufting a speech; and

‘arecognition unit for recognizing a word from the input speech.

20 6. The information retrieval device éccordhlg to any one of
claims 1 to 5,

wherein the occurrence information derivation unit includes an

occurrence information database storing occurrence information of

various word groups, and reads the occurrence information of each of

25 the generated word groups out of the occurrence information database,

to derive the respective occurrence information of the word groups.
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15a case of binding the new word to the tail of one previously input
wor d. 9. An information retrieval nethod for retrieving

i nformation related to a word, which is executed by an information
20retrieval device, the information retrieval method conprising: an
i nput step for inputting a word; a pattern generation step of
upon input of a new word after input of a given nunber of words,
generating a word group in a case of adding the new word to a
previously input word and a word group in a 25case of replacing a
previously input word with the new word; an occurrence information
derivation step of,,for f t r,ou enerated, derivj ng
occurrence i nfor mat on cﬁﬁ?%%éhﬂﬂﬂQngF Q§3B¢€E-%? guﬁﬁﬁ%ﬁmﬁﬁ

of the word grg s T a determnation step of determning a“
word group to “be Used I’n new retrieval, based on the derived

occurrence infor matwherein the given number of words are a plurality of words, and

5 the occurrence information derivation unit derives co-occurrence

information as the occurrence information.

8. The information retrieval device according to any one of
claims 1to 7,
10 wherein adding the new word to a previously input word
includes:
a case of adding the new word as an additional word;
a case of binding the new word to the head of one previously

input word; and

15 a case of binding the new word to the tail of one previously
input word.
9. An information retrieval method for retrieving

information related to a word, which is executed by an information
20 retrieval device, the information retrieval method comprising:
an input step for inputting a word;
a pattern generation step of, upon input of a new word after
input of a given number of words, generating a word group in a case of
adding the new word to a previously input word and a word group in a
25 case of replacing a previously input word with the new word;

an occurrence information derivation step of, for each of the
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word groups generated, deriving occurrence information corresponding
to a probability of occurrence of the word group; and
a determination step of determining a word group to be used in

new retrieval, based on the derived occurrence information.
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