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AND PROGRAM 5 Techni cal Field Enbodi ments described herein rel ate
generally to an evaluation target of interest extraction apparatus and
program 10Background Art In a conputer and network environnent,.

nuneric time series data can be collected for a specific target, and text
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Technical Field L GONNME.

Embodiments described herein relate generally to an
evaluation target of interest extraction apparatus and
program.

10 : Background Art

In a computer and network environment, numeric time
series data can be collected for a specific target, and
text time series data can be acquired for the specific
target. In such environment, a method of discovering a

15 pattern which explains a variation of the numeric time
series data by the text time series data, and predicting an
evaluation target of interest in the next term based on the
numeric time series data and text time series data has been
studied.

20 For example, in the stock market, by considering stock
prices as numeric time series data, and news articles
related to brands as text time series data, a method of
discovering a pattern which is extracted from news articles
to explain a variation of stock prices, notifying a user of

25 a brand of interest in the next term, and supporting
decision-making related to sales by brand of the user has

been studied.



a method of predicting an evaluation target, for exanple, two nethods
ave een proposed. The first method characterizes an eval uation
target in advance by explicitly given attribute val ues, generates 5tine
series data based on frequencies of events related to occurrence of the
eval uation target, and cal cul ates a degree of inportance of the eval uation
target or those of the attribute values of,the evaluation target, so as to
extract an inportant evaluation target in“a specific 10probl em donsi n.
On the other hand, the second nethod visually recognizably displays the

rel ationship betwgen an &evalafd %dgrctg:ﬁ?rlega%qﬁ %h@éqﬁangg&th&yser by

associ ating the evaluatlon targe
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On the other hand, the second method visually
recognizably displays the relationship between an
evaluation target and specific words to the user by
associating the evaluation target and time-dependent

15 changes in frequencies of occurrence of specific words with
each other.
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However, the aforementioned two methods normally do
not pose any problem, but they suffer the following

25 disadvantages according to the examinations of the present

inventor.

For example, the first method cannot handle an



25di sadvant ages according to the exam nations of the present inventor. For
exanple, the first nethod cannot handl e an evaluation target which cannot
be characterized in advance since an evaluation target is characterized in
advance by explicit attribute values. Also, the first nethod limts tine
series data related to an evaluation target to those 5of events related to
occurrence of the evaluation target. On the other hand, the second
nmet hod all ows the user to visually recognf%e the rel ati onship between an
eval uation target and specific words, but it cannot automatically discover

2 pattern whighican gxplain ihe,sase A00( oogbrienoe o 8 speck g nce

rel ati onship. on to such problemo

to provide an;eyal Yal iQn1tA%deh (%farjgrg@ri?tcrfa?&ta\{,ﬁ% '%@pi%rag%%@é‘%y

program which can handl e an eval uat1on target cannot

charact eri zegxpl 12dvanteri@Ree R ks | I Milsd | MEhS&F i A5 U ehd@ 11056

related to occurrence of the evaluation target, and can automatically
di scover a patihRf BerSWHTRAY 0frdiRMRM in A axalwatian target of dndeL est

extraction apparatus 20according to one enbodi nent is an apparatus which
can di Scover of patargren redfaared an exaluratdrore taff gite Gdva it st torgsdt r act ed
based on the pattern froma plurality of pieces of text information which
are given along aOn mite other hand, the second method allows the user
to visually recognize the relationship between an
evaluation target and specific words, but it cannot
automatically discover a.pattern which can explain the case
10 of occurrence of a specific relationship.

A solution to such problem of the present invention is
to provide an evaluation target of interest extraction
apparatus and program, which can handle an evaluation
target which cannot be characterized in advance, does not

15 limit time series data to those related to occurrence of
the evaluation target, and can automatically discover a
pattern.

Summary of Invention

An evaluation target of interest extraction apparatus

20 according to one embodiment is an apparatus which can
discover a pattern before an evaluation target of interest
is extracted based on the pattern from a plurality of
pieces of text information which are given along a time
series and are related to a plurality of evaluation

25 targets. |

The evaluation target of interest extraction apparatus

comprises text collection means, numeric collection means,



series and are related to a plurality of evaluation 25targets. The
eval uation target of interest extraction apparatus conprises text
col l ection nmeans, nuneric collection nmeans, target expression storage
means, item allocation neans, class distinguishing neans, transaction
generation nmeans, pattern discovery neans, and pattern storage neans. The
text collection nmeans collects the plurality of 5pieces of text

i nformation. The nuneric collection nmeans collects nuneric
information individually related to each evaluation target. The

target expr esﬁrﬁétﬁé&?&%ﬂ%ﬁﬂ%tﬁﬂgﬁ‘é ik, AYal ualh o 1 5L 9E1 o2 XREESS] ON

whi ch individually expresses 1l0Oeach evaluation target, and a rel ated

expressi on WG £HILSTR% id Hid P eled i W AU d & 18 b &t t or £86mEY,a4 Uati on

target in association with each other. The item al | ocati on neans

extracts a plgyaddriry @fsddvess, fargachaii esecdricd d @ed @8 h&xhs i nformati on,
and 15when the itens include an itemthat matches the eval uation target
expressi on or the Tel ateedt exirlessiiom rnideng tesn bdd ocathenp hessnbi @) | @f at es
the evaluation target expression or an evaluation target expression

associ &t ed wirtileadse afeltaprdd iexfmmessiiomin the target expression storage
means 20to the text information as an evaluation target item The

cl ass di sti nguishiThg memerid s1aldqg s reanassoatediweeni ¢hange in
numeri c i nformation based on the nuneric information related to an

eval uati on t argErMSHEs SEF IR Fuel 1ot AR T ¥h tArRED oA BeaT HoP a2t Fet -

The target expression storage means stores an

evaluation target expression which individually expresses

10 each evaluation target, and a related expression which
expresses a target individually related to each evaluation
target in association with each other.

The item allocation means extracts a plurality of
items for each piece of collected text information, and

15 when the items include an item that matches the evaluation
target expression or the related expression, the item
allocation means allocates the evaluation target expression
or an evaluation target expression associated with the
related expression in the target expression storage means

20 to the text information as an evaluation target item.

The class distinguishing means distinguishes a class
related to a change in numeric information based on the
numeric information related to an evaluation target
expressed by the evaluation target expression as the

25 evaluation target item, and allocates the class to text
information to which the evaluation target item is |

allocated.



25eval uation target item and allocates the class to text information to

whi ch the evaluation target itemis allocated. The transaction generation
means generates, for each piece of collected text information, a

cl ass-attached transaction including the allocated evaluation target item
the extracted itens, and the allocated class. 5The pattern di scovery neans
di scovers the pattern indicating a conbination of characteristic itens from
a set of the transactions. The pattern storage neans stores the

di scovered pattern. 10Brief Description of Drawings FIG 1 is a bl ock

di agram show ng t %eartrr%?lg%r&qtonmg[e%le%x?i:[cﬁlo%trrlr%cggld% %%féra“éeé,”t%?%ach

extraction apparatus according to st e

FIG 215 a Liauehaet Jqn tlpiiilng £hs,.qperald on, 15according g the first

enbodi nent . s a W ng an ‘exanpl e of nunmeric tinme

series data ageRkAicRd o0 ithe Jdin®f @ediMted evaludd Bn dd Sy LARLE,

showi ng an exanpl e of text tine series data according to the first .
enbodi ment. 206k Gxtyacted tiaking Showd nhanlexglel adlddem sets accordi ng

to the first enbodi nent.

5 The pattern discovery means discovers the pattern
indicating a combination of characteristic items from a set
of the transactions.

The pattern storage means stores the discovered
pattern.
10 Brief Description of Drawings
FIG. 1 is a block diagram showing the arrangement of
an evaluation target of interest extraction apparatus
according to the first embodiment.
FIG. 2 is a flowchart for explaining the operation
15 according to the first embodiment.
FIG. 3 is a table showing an example of numeric time
series data according to the first embodiment.
FIG. 4 is a table showing an example of text time
series data according to the first embodiment.
20 FIG. 5 is a table showing an example of item sets
according to the first embodiment.
FIG. 6 is a table showing an example of evaluation
target knowledge according to the first embodiment.
FIG. 7 is a table showing an example of numeric time
25 series data according to thé first embodiment.
FIG. 8 is a table showing an example of numeric time

series data according to the first embodiment.



FIG 6 is a table showi ng an exanple of evaluation target know edge
according to the first enbodinent. FIG 7 is a table showi ng an exanpl e of

nuneric time 25series data according to the first enbodi nent. FIG 8
is a table showi ng an exanple of numeric tinme series data according to the
first enbodi nent. FIG 9 is a table show ng an exanple of class

allocation results according to the first enbodinent. FIG 10 is a table
showi ng an exanpl e of class-attached transactions according to the first
5enbodi ment . FIG 11 is a table show ng an exanpl e of patterns

according to the first ;emhodi t. : ' t abl W ng an
exanpl e of patterfr%lsIG;cgog% %g@{%o%ltehes ol“fls{gl e%r%(l)%fa{r?zpn% %@g§€3 is a block
di agr am showizng J-he ;35 angenRat of. Ak gualuatdan darget @l dnferest _
extraction apparatus according to the second enbodi nent. FIG 14 is a

flowchart for explgaigni ng tike HORYMA YhAGGY H NG it e second enbodi ment .
15FIG 15 is a table showi ng an exanple of text tinme series data accarding
to the secondilembodivithed transactions according to the first
5 embodiment.
FIG. 11 is a table showing an example of patterns
according to the first embodiment.
FIG. 12 is a table showing an example of patterns
according to the first embodiment.

10 FIG. 13 is a block diagram showing the arrangement of
an evaluation target of interest extraction apparatus
according to the second embodiment.

FIG. 14 is a flowchart for explaining the operation
according to the second embodiment.

15 FIG. 15 is a table showing an example of text time
series data according to the second embodiment.

FIG. 16 is a table showing an example of item sets
according to the second embodiment.
FIG. 17 is a table showing an example of evaluation

20 results of text time series data according to the second
embodiment.

Description of Embodiments
Embodiments will be described hereinafter with
reference to the drawings. Note that an evaluation target

25 of interest extraction apparatus to be described below can

be implemented by either a hardware arrangement or a

combined arrangement of hardware resources and software.



FIG 16 is a table showing an exanple of itemsets according to the second

enbodi nment . FIG 17 is a table showi ng an exanple of eval uation
20results of text tine series data according to the second enbodi nent.
Description of Enbodi nents Enbodi ments will be described hereinafter

with reference to the drawi ngs. Note that an eval uation target 25of
interest extraction apparatus to be descriped bel ow can be inpl enented by
ei ther a hardware arrangenent or a conbi ned arrangenent of hardware
resources and software. As the software of the conbi ned arrangenent, a

program whi gy itgd n3fakled 3{@@ %Mﬁ(ec?ra%%érﬁé(}%ﬁ t U Yp rogram,

conput er -readabl e storage ne in a conputer vance, 'S

executed by HIMOCEESAmHa1tiRGy GAPIL M QRO F q{oﬁh@reﬁ%@% p to
i npl ement functions of the evaluation target of interest extraction

apparatus, agcuiewerd Addda®1el Aftalde nequseds isFid sdodgsbogt et > FIG 1

is a bIock di agram showi ng the arrangenent of 10an eval uation target of

i nterest ext rabtdrare appaY disuse:aeaalidt gy t dgrhecddg@mt ehbatk nestpu Jét sto

eval uation target of interest extraction apparatus can di scover a pattern
beforesit extacastrs larkhey alagatuter ttar getp lofmentt efwestt baseddDntzepattern from
a plurality of pieces of text information 15which are given along a tine
seri es and a[%’arlé]aétlﬁl tt@.r@et of interest extraction apparatus, as

shown in FIGS. 1 and 13, is used.
<First Embodiment>
FIG. 1 is a block diagram showing the arrangement of
10 an evaluation target of interest extraction apparatus
according to the first embodiment. This evaluation target
of interest extraction apparatus can discover a pattern
before it extracts an evaluation target of interest based
on a pattern from a plurality of pieces of text information
15 which are given along a time series and are related to a
plurality of evaluation targets.

More specifically, the evaluation target of interest
extraction apparatus includes a text time series collection
unit Bl, item extraction unit B2, evaluation target

20  knowledge storage unit B3, numeric time series collection
unit B4, class distinguishing unit B5, transaction
generation unit B6, pattern discovery unit B7, pattern
storage unit B8, and evaluation target extraction unit B9.
That is, the evaluation target of interest extraction

25 apparatus can discover a pattern by the respective units Bl
to B8 before it extracts an evaluation target of interest

by the evaluation target extraction unit B9.



plurality of evaluation targets. More specifically, the evaluation
targei of interest extraction apparatus includes a text tinme series
collection unit Bl, itemextraction unit 32, evaluation target 20know edge
storage unit 33, nuneric time series collection unit 34, class

di stingui shing unit 35, transaction generation unit 36, pattern discovery
unit 37, pattern storage unit 38, and evalgation target extraction unit B9.
That is, the evaluation target of interest®extraction 25apparatus can

di scover a pattern by the respective units Bl to 38 before it extracts an

| [ t t of int t. by th | uat i t { t t it B9.
5 Note that the tN"Ti T SarTee Eor | EHIT ORCHRFT Cf EAECEOPT okt on Mekhs) BL

has o functi an, ofc ool desting p o Wial | vealopl sgeseof ot xt | glo mt on

which are given along a tine series and are relfated 1o a

Seval uation tangals.cplote Shated toX!e L OLIBLLAE  amY. ALSR beersfopned Lo

as "text tine series data". e itemextraction unit (1tem all ocation

neans) B2 hassioddinctd e eeidd agtd ira Phisedatyo ol Hiepsi1{iey gach piece
of text information collected by the text tinme series 10collection unit B1l,

and al I15ocat i ngra Weemni drhecdrigerss | naliotge et t efexhi Th dBhsbesn anmeyabuabi on
target expression or related expression in the evaluation target know edge
storage unit B3 refmtreyalaats oncdxar geimexpersss oflaoa" an eval uati on target
expression which is associated with the
The item extraction unit (item allocation means) B2
has a function of extracting a plurality of items for each
piece of text information collected by the text time series
10 collection unit Bl, and allocating, when the items include
an item which matches an evaluation target expression or
related expression in the evaluation target knowledge
storage unit B3, that evaluation target expression or an
evaluation target expression which is associated with the
15 related expression in the evaluation target knowledge
storage unit B3, to the text information as an evaluation
target item.
The evaluation target knowledge storage unit (target
expression storage means) B3 is a storage device which is
20 read/write accessible from the respective units Bl, B2, B4
to B7, and B9, and stores an evaluation target expression
which individually expresses each evaluation target and a
related expression which expresses a target individually
related to each evaluation target in association with each
25 other. For example, in the evaluation target knowledge

storage unit B3, a control unit (not shown) writes, in

advance, evaluation target knowledge which describes an



15rel ated expression in the evaluation target know edge storage unit B3, to
the text information as an evaluation target item The eval uati on
target know edge storage unit (target expression storage neans) B3 is a
storage device which is 20read/ wite accessible fromthe respective units
Bl, B2, B4 to B7, and B9, and stores an eval uation target expression which
i ndi vidual |y expresses each eval uation tagpet and a rel ated expression

whi ch expresses a target individually related to each evaluation target in
association with each 25 other. For exanple, in the evaluation target

knowl edge st QLage il B Aol ot (rot- shawn didses dn advance,

eval uation targeéet kno €scribes an “eval uation

expressi on agdspeliated expressian iftRssochalion it heash atdier,aMote that

in the evaluation target know edge storage unit eval uation target

know edge desghigeed ki AQRRC S dot RyP A O RERgnAe Qfn & &val uation
target of interest extraction apparatus may be witten fromthe control

unit at an aghiowakideR He¥didbed desehidied evaldaidan dRrgeirddhnomh eslge may
be witten according to a user operation. The numeric tinme series

col |l ectsi on unrihe ERraneEitd ob0aeideeat iodn Irads Bletas @ famdpmarafus may
collecting nuneric information individually related to each eval uati on
target. Not ebehatr itiemerfiron rihe mainitow] neni talago dre aafieratsicbn o asidquineri c
information which is given along a tine series and is individually rel ated
to each eval @4t descra evgrl uBS ippndEirgat deayergdse deabe s ten ne
series data including "text tine series data" and "nuneric tine series
data" may bedFEPEFLEF {0 s USSENPRSITEE 1&Fent tine series data’. The class

di sti ngui shing uni%_BS has .a functi on .of . . .
The numeric time series collection unit (numeric

10 collection means) B4 has a function of collecting numeric
information individually related to each evaluation target.
Note that "numeric information" may also be referred to as
"numeric information which is given along a time series and
is individually related to each evaluation target" or
15 "numeric time series data". Also, time series data
including "text time series data" and "numeric time series
data" may be referred to as "composite event time series
data".
The class distinguishing unit B5 has a function of
20 distinguishing a class based on numeric information related
to an evaluation target expressed by an evaluation target
expression as an evaluation target item allocated by the
item extraction unit B2, and allocating the class to text
information to which the evaluation target item is
25 allocated.
The transaction generation unit B6 has a function of

generating, for each text information collected by the text



20di stinguishing a class based on nuneric information related to an
eval uation target expressed by an evaluation target expression as an
eval uation target itemallocated by the itemextraction unit B2, and
allocating the class to text information to which the eval uation target

itemis 25all ocated. The transaction generation unit B6 has a function
of generating, for each text information ﬁﬁllgcted by the text - 10 - tine
series collection unit Bl, a transaction including an evaluation target

itemallocated by the itemextraction unit B2, itens extracted by the item

o nat i e A 2ciians (3 AGRNeh Y 4 el ARt Al Ao ey

B5. 5The pattern discovery unit has a tunction © scover ern

ndi cating aceamBiRaOR G RNANAR! BhiSd i dd O JUOM Aurpely0la i Asact i ons

generated by the transaction generation unit a i nation

of charact er iygfiicC 2t AR enfER @S 2R H8f afed it Q.as A caibinat ign of
itenms having high frequencies of occurrence" or "conbination of Itens of

frequent occutiercelash @ildeweleer RAatdRy ntlias Wditdemdus dhenpatd £F es |
storage unit B8 by the pattern discovery unit B7. The pattern storage unit
B8 is & storage déhecpatttecin WMissovead/ wriite B dessidl furddoid hef respecti ve
units Bl, B2, B4 to B7, and B9, and stores a pattern discovered by the
pattern di sceNScpveriingG? pRtterrhdnddideatementa stantsige areasoin a singl e
storage device or different storage devices may be used as the target

eval uati on kFORIFEFFETAGILET dfEmenitir oBB aarfid patht drrerstagEgmurdendsted

The evaluatign %grget extracgtion unit B9 has a function of extracting an
eval uati on t &gt Sof- TEREECESCHFEREFHIAH IR tHe DHatd er NI4e tHE haihern

storage unit ;38 to the transacti on generated fromnewy coll ected text
9 "comglnatlon oL charact glséic(items" may)glso be referred

10 to as a "combination of items having high frequencies of
occurrence" or "combination of items of frequent
occurrence". A discovered pattern is written in the
pattern storage unit B8 by the pattern discovery unit B7.

The pattern storage unit B8 is a storage device which

15 is read/write accessible from the respective units Bl, B2,
B4 to B7, and BY9, and stores a pattern discovered by the
pattern discovery unit B7. Note that different storage
areas in a single storage device or different storage
devices may be used as the target evaluation knowledge

20 storage unit B3 and pattern storage unit BS.

The evaluation.target extraction unit B9 has a
function of extracting an evaluation target of interest by
applying the pattern in the pattern storage unit B8 to the
transaction generated from newly collected text

25 information.

The operation of the evaluation target of interest

extraction apparatus with the aforementioned arrangement



25i nf or mat i on. The operation of the evaluation target of interest
extraction apparatus with the aforenenti oned arrangenent w | be descri bed
with reference to the flowhart shown in FIG 2. In the follow ng
description, news headings will be discussed as text time series data (text
information), and stock prices will be discussed as nunmeric tinme series
5data (nuneric information). Also, conpanx nanmes (stock price brand nanes)
wi |l be discussed as eval uation targets. “In step Sal, the nuneric
time series collection unit B4 coIIects nunmeric time series data indicating
stock price inf

f f Web 10whi ch
delivers stodk? r:ngal e%fc(fﬁl:?aet? % 5 Orp%?t q{%gﬁh%iﬂ%@crﬁ?ﬂe%ﬁm he? e

nunmeric tine i a,. .for Ie cludln an . ssue code at e,
h ﬁﬁg.%ﬁ th Iféﬁgggaqg (L uéﬂ: ék ﬂeag ilP

and opening price, as mever AUNET

series data Iaécldicgecmexe dd%taceq& %%A@%Sérld@ysdﬁat!@e%t; félfle Stocﬁ@ana“d

do not include any data related to non-bushi ness days ket

In step Sa2, the ik PrRaeniias el lecdd i dids %&@H@Cﬁﬁné extriige
series data including news headings froma Wb site, which delivers news

headi ngs, Vi @dtie (mireimied i2Fyrnidie drdke. Asd exdoripdly Sedhes et ek dat a
each including a news delivery date and news heading, as shown in FIG 4,
are used. priden steepd Sahed)hevitldxtbd idiescers®@d a0l el womn ami taBieps cks
up one text data fromthe collected text tinme series 25data. At this tine,
if text data to bd&rmpistleed 983 .i $he numeric time series collection unit

B4 collects numeric time series data indicating stock price
information for each evaluation target from a Web site,

10 which delivers stock price information, Qia the Internet or
the like. As the numeric time series data, for example,
data including an issue code, date, and opening price, as
shown in FIG. 3, are used. However, numeric time series
data include only data of business days of the stock

15 market, and do not include any data related to
non-bushiness days of the stock market.

In step Sa2, the text time series collection unit Bl
collects text time series data including news headings from
a Web site, which delivers news headings, via the Internet

20 or the like. As text time series data, data each including
a news delivery date and news heading, as shown in FIG. 4,
are used.

In step Sa3, the text time series collection unit Bl
picks up one text data from the collected text time series

25 data. At this time, if text data to be picked up is
available, the process advances to step Sa4; otherwise, the

process advances to step Sall. Therefore, when text time



avail abl e, the process advances to step Sa4; otherw se, the process
advances to step Sall. Therefore, when text time - 12 - series data shown
in FIG 4 are collected, the process advances to step Sall when this step
is executed in processing imediately after tinme series data Tn is picked
up. 5In step Sa4, the itemextraction unit B2 extracts respective
expressions which represent the picked-up %ext data as itens. For exanple,
the itemextraction unit B2 applies nnrph% ogfcal analysis to the text data
to specify parts of speech of respective expressions, and extracts, as

10i t ens, exPLesskans givendid . Neues as afdegaa&ufoéctsﬁxmwé ge, when

nnrphologlcal analysis is app |ed to text 0 extract
noun expr essizeRgn RXPLeS St ﬁllqr{e?p@ﬂry Nep Ul é)?&fp%{am 19, "-T™
(pre-order), "1-" (software), "An (pre-), "AYIE" 15(sa e and "I VAL

(starts) arepeyleagtied @%udequ@:el%y ARl i e S Hacessi 19 $cked
respective text data shown in FIG 4, itemsets shown in FIG 5 can be

generated fram.the respective text data. In step Sa5, one itemis picked up
froma set of itens 20extracted by the itemextraction unit B2. If an item
to be picked up i Snavaicpalsad,, tthe proeresxtadvEnces Ui StED Safraotdher w se,
the process advances to step Sa7. Therefore, in the case of data Ti, the
process advakeePersiyeegxsarostionst hils ot eeriresent Utlel BiTirdoassient
imediately after an 25item"Mlin (starts) is picked up. In step Sa6, the
i tem extract CefeupSt 1E2Msef eF9nt ¢@xample, the item extraction unit B2

applies morphological analysis to the text data to specify
parts of speech of respective expressions, and extracts, as
10 items, expressions given with nouns.as a part of speech.
| Therefore, when morphological analysis is applied to text

data of a text No. Tl to extract noun expressions,

expressions "a ft" (Company A), "£F" (accounting), "FH"
(pre-order), "Y 7 b (software), "%fT" (pre-), "ERGE"
15 (sale), and "BHif" (starts) are extracted as items. By

applying the same processing to respective text data shown
in FIG. 4, item sets shown in FIG. 5 can be generated from
the respective text data.
In step Sab5, one item is picked up from a set of items
20 extracted by the item extraction unit B2. If an item to be
picked up is available, the process advences to step Saé6;
otherwise, the process advances to step Sa7. Therefore, in
the case of data Tl1l, the process advances to step Sa7 when
this step is executed in processing immediately after an
25 item "BA%E" (starts) is picked up.
In step Sa6, the item extraction unit B2 refers to

evaluation target knowledge stored in the evaluation target



gval uation target know edge stored in the evaluation target - 13 -

know edge storage unit B3 to determine whether or not the itemis related
to an eval uation target. If the itemextraction unit B2 determ nes
that the itemis related to an evaluation target, it allocates the

S5eval uation target itemto the text data. For exanple, assune that the

eval uation target know edge storage unit g§ stores eval uation target

know edge i ncluding an eval uati on target pression and rel ated expression,
as shown in FIG 6. At this tine, an item"ai" (Conpany A) is picked 10up

fromthe textrgﬁ; t ex aof ate No.
TO" wll al sc%{ elae errg]fcii‘p%“je(;g(éasdyg)l e% d&? gﬁ%&ar%ls% f|1§1<e %xpress%é g%]’
arbitrary nUME )is LGN &P il I o8l gmset No. IC will also
be referred to as an "item set |ten1extr ctlon unit 15B2 refers to

the related expressi ahofi ddie Svaldmtian (21 getr kaovbedoset ordst egLne

whet her or not the itemis registered as the rel ated expression. Thus, the

item extractiiorernigd B2 alddoad em "Afa l@étiwhew@igéﬁlOﬂtt@IQS&aEéQrgﬁélon
corresponding to the rel ated expression to the 20eval uation target item

with reéspect awalives iteexttadagetr Titem to texttesassdareat hafoAnekampl éPM
(chicken) is picked up fromtext data T7. The itemextraction unit B2
refers to relastsatheexiirads silon w1 vdtsl @y atasgéonktewedg&nowbeadge toit B3
identify that the itemis registered as rel ated
stores evaluation target knowledge including an evaluation
target expression and related expression, as shown in
FIG. 6. At this time, an item "a #t" (Company A) is picked
10 up from the text data of the text No. Tl. Note that "text
data of a text No. TO" will also be referred to as "text
data TO" (suffix O expresses an arbitrary numeral).
Likewise, an "item set of an item set No. IO" will also be
referred to as an "item set IO". The item extraction unit
15 B2 refers to the related expression of the evaluation
target knowledge to determine whether or not the item is
registered as the related expression. Thus, the item
extraction unit B2 allocates "Aft" as an evaluation target
expression corresponding to the related expression to the
20 evaluation target item with respect to the text data T1.
Next, assume that an item "ZEHA" (chicken) is picked
up from text data T7. The item extraction unit B2 refers
to related expressions of the evaluation target knowledge
to identify that the item is registered as related
25 expressions in a plurality of locations. Thus, the item

extraction unit B2 allocates "Dl ft" (Company D1), "D2 #t"

(Company D2), and "D3 ft" (Company D3) as evaluation target



25 expressions in a plurality of locations. Thus, the itemextraction unit
B2 allocates "Dl i" (Conpany D1), "D2 E' (Conpany D2), and "D34" (Conpany
D3) as evaluation target - 14 - expressions corresponding to respective
rel ated expressions to the evaluation target itemw th respect to the text
data of the text No. T7. On the other hand, since no corresponding rel ated
S5expression is available for an item"-f" _(conpany) of text data Ti and an
item"Fait. (place of origin) of text dat 2477 the process returns to step
Sa5 without allocating any new evaluation target itemto respective text
data. In step_Sa7, t.he class distinguishing unit 35 picks up 10one .

eval uati on t%ﬁﬁﬁéﬁﬁﬁﬁﬁ%ﬂqQ§§ﬁ%QPQ4¥hQE&O(ﬁ%%?eqﬁlY%iEe ?5%? F¥PHRSS1ons
eval uation t it t [ L ' e_process_advances
to step Sa8.acr§ecthhée eg{ahlel% gor{g I aélnplegve;rll"Sga%ﬂé%b%%%ée{l_?(?e%l?oé%}étp(i%ac?(aed
up is not avyd able.cd.he Ny oeess advances to step Sa9. For exanple, 15if an
evaluation target item"A4ll (Conpany A) is allocated to an itemset Ii,

the process advanees i YteRe:Saldd) HRtESANLPEbMe] Yo afLehcedl "
(Conpany A) is picked up. In step Sa8, the class distinguishing unit B5

refers 520t 0 rexpRIdsG itdriTe S ervegisl il Tf ras ponsh NgaRd "t heopbeked- vp
evaluation target itemto calculate a volatility as a criterion of class
det er mi nat i ort.eXtn Qehties Tased assuneert AR EHe" clpisscdi of | owgly B ngf unékt BS
calculates a volatility corresponding to the evaluation target item 25based
on, for exanglaga T7, the process returns to step Sa5 without allocating
any new evaluation target item to respective text data.
In step Sa7, the class distinguishing unit B5 picks up
10 one evaluation target item allocated to text data. At this
time, if an evaluation target item to be picked up is
available, the process advances to step Sa8. On the other
hand, if an evaluation target item to be picked up is not
available, the process advances to step Sa9. For example,
15 if an evaluation target item "A ft" (Company A) is
allocated to an item set Il, the process advances to step
Sa9 in processing immediately after "A fL" (Company A) is
picked up.
In step SaB, the class distinguishing unit B5 refers
20 to numeric time series data corresponding to the picked-up
evaluation target item to calculate a volatility as a
criterion of class determination. In this case, assume
that the class distinguishing unit B5 calculates a

volatility corresponding to the evaluation target item

25 based on, for example:



- 15 - value (it , dy) - value (it , d) f (it , d) =value (it, d) wher e
it is an evaluation target item d is a delivery date of text data

i ncluding an evaluation target, dy is a business day y days after the
delivery date d, and value() is a function which returns an opening price
of a stock 5price at a designated date of the evaluation target item
However, if d is a non-business day, a buiénegs day one day before is used.
A volatility when'y = 2 is given wll | cul ated. Assune that "Aa"
(Conpany A) is picked up froman item 10set 11, and nuneric tine series
data corresponding to "Aa " are given, as shown in FIG 3. At this tine,
"2010/ 4/ 26" can be obtalne del Kve f, text data Ti
corresponding to vﬂg id ggﬂﬁ€f”' “%é@g?ﬁﬁzg can be.obtaw yd as dy. By
referring to FIG * 3, S|nce valueﬁﬁﬂue(}ﬁzﬂﬂ0/4/26) and val ue( Aa; 2010/4/28)
are respectlvely gi ven as "902" and "'886", f(Aa, 2010/4/26) = (886 -

902)/902 = - / |
9021902, - kL 4.can %,I%S%g{afaku{agﬂoﬂ\'eegrg@c Casgn Wd | s b, exan ped, el ow

of text data including an evaluation target, dy is a

business day y days after the delivery date 4, and value()
is a function which returns an opening price of a stock
5 price at a designated date of the evaluation target item.
However, if d is a non-business day, a business day one day
before is used.
A volatility when y = 2 is given will be calculated.
Assume that "A ft" (Company 2A) is picked up from an item
10 set I1, and numeric time series data corresponding to "A £t
" are given, as shown in FIG. 3. At this time, "2010/4/26"
can be obtained as a delivery date of text data Tl
corresponding to the item set I1, and f2010/4/28" can be
obtained as dy. By referring to FIG. 3, since value(A ft ,
15 2010/4/26) and value(A ff, 2010/4/28) are respectively
given as '902" and "886", f(AfL, 2010/4/26) =
(886 - 902)/902 = -0.01774 can be obtained. Next, a case
will be examined below wherein "K f£" (Company K) is picked
up from an item set In, and numeric time series data
20 corresponding to "K ft" are given, as shown in FIG. 7. At
this time, "2010/05/27" is obtained as a delivery date of
text data Tn corresponding to the item set In, and
"2010/5/31" can be obtained as a business day dy y days
after. By referring to FIG. 7, since value (K £f,

25 2010/5/27) and value(K ft, 2010/5/31) are respectively



up froman itemset In, and nuneric tine series data 20corresponding to
"Ka" are given, as shown in FIG 7. At this time, "2010/05/27" is obtained
as a delivery date of text data Tn corresponding to the itemset In, and
"2010/5/ 31" can be obtained as a business day dy y days after. By referring
to FIG 7, since value(Ka, 252010/5/27) and val ue(Ka, 2010/5/31) are
respectively - 16 - given as "802" and ;féG", f(10, 2010/5/27) = (816 -
802) /802 = 0.05923 can be obtained. Like e, when "LI" (Conmpany L) is

pi cked up fromthe itemset In, and nuneric time series data correspondi ng

to "Li" are gi.ven, 5as own_in FELG, 8, f, |5/ = (926 - 914)/914
= 0.01313 i s% Mven2s 0 I ﬁné]eﬁ]gag, ft(&(fa%j%l a?gés)ll(g/l%tﬁ%u‘l shing unit B5
cal cul ates a al uat.i | ue Whyj conbi nes |atilities,cal.culated for
respective i Bgﬁ\é cor%iog‘ggg\rqgi ng O?@Bt%gg’t “Fat é),e Of Sand i st%l'lr%(ged’lus%ee’s V‘g'lecrf ass

according 10 hgl QYA N Valdit: dikd his S5 1S Classe i 8t gy shi ng
unit B5 cal culates an average volatility as an average value o
vol atilitiesnbased ORinfOeid®IRital cotrdsdddaidly idFEl "L #" are given,
5 as shown in FIG. 8, f(Lft, 2010/5/27) = (926 - 914)/914 =
0.01313 is given.
In step Sa9, the class distinguishing unit B5
calculates an evaluation value which combines volatilities
calculated for respective items corresponding to text data,
10 and distinguishes a class according to that evaluation
value. In this case, the class distinguishing unit B5

calculates an average volatility as an average value of

volatilities based on, for example:

TS

where I is a set of items corresponding to text data, || is

15 a calculation for calculating the number of items included
in an item set. However, assume that when an item set is
an empty set, the average volatility cannot be calculated.
Then, the class distinguishing unit B5 sets the average
volatility as an evaluation value corresponding to text

20 data.

If the average value is not more than a designated
class distinguishing threshold Th (> 0) x -1 - Th, "down"
is determined; if the average value is not less than Th,

"up" is determined; and if the average value is larger



where | is a set of itens corresponding to text data, 11 is 15a cal cul ation
for cal cul ating the nunber of itens included in an item set. However,
assunme that when an itemset is an enpty set, the average volatility cannot
be cal cul ated. Then, the class distinguishing unit B5 sets the average
volatility as an eval uation val ue corresponding to text 20dat a. | f

t he average value is not nore than a desi nated class distinguishing
threshold Th (> 0) x -1 - Th, "down" i§ d t'ermined; if the average value is
not | ess than Th, "up” is deternined and if the average value is larger -

17 - than -T and IIe t h "average! is determned. Howev when
the average 331 i ' %‘ égf ?ﬁ@uja¥ﬁ¥ﬁ%§s 13 %TeET}%%gted For

exanple, in case of te fy data Ti 50ne it nl"AA'"
A is aIIocategv %3 a&%ragé:volailﬁaqe :ggﬁ¥ﬁ c%n%?Qe 1?%%C€35é of

text data Tn,g t 10 npany K) and "LI" (Cbnpany L) are
all ocated, an Z¥g§§béﬂga %6(%%35%§D 0.01313)/2 = 0.03618 of the two

items is given as g aéé%n%glee volatidd té’asé—%%ﬁt ChRss M StinguLshing
t hreshol d 0.015 is given, classes "down" and "up" are respectively

al | ocat=zd tOdrfte it data Ticanskin. A0 & hel obbetcbandn siraeggkext data T2
and T8 do not include any item and an average volatility cannot be

cal cul ated, neldtass tys aldmanzeEd bAs wescribedtikdoygset e céassdata
dlstlngU|sh|ng unit B5 distinguishes a class for each text data, and

al | ocat es t h&'rcl asigice Huso cbteni 1YLl asSompingak) oandesllfts t(GCompspect i ve
text data as data which represents a correspondence rel ationshi p between
text data andclaasseas,la@Hedhcan dverae BlEHpwele?s9hhen holEPbss/2s=

al l ocated, a , _ , .
0.03618 of the two items is given as an average volatility.

10 When a class distinguishing threshold = 0.015 is given,
classes "down" and "up" are respectively allocated to the
text data Tl and Tn. On the other hand, since text data T2
and T8 do not include any item, and an average volatility
cannot be calculated, no class is allocated.

15 As described above, the class distinguishing unit B5
distinguishes a class for each text data, and allocates the
class, thus obtaining class allocation results to
respective text data as data which represents a
correspondence relationship between text data and classes,

20 as shown in FIG. 9. However, when no class is allocated, a
slash "/" is described.

In step Sall, the transaction generation unit B6
generates a transaction by combining, from each
class-attached text data, items extracted from that text

25 data, an evaluation target item, and an allocated class.
Therefore, class-attached transactions shown in FIG. 10 are

generated from text data shown in FIG. 4.



~slash, "/" is described. “In step SalO, the transaction generation unit
B6 generates a transaction by conbining, fromeach class-attached text
data, itenms extracted fromthat text 25data, an evaluation target item and
an allocated class. Therefore, class-attached transactions shown in FIG 10
are generated fromtext data shown in FIG 4. - 18 - In step Sall,
the pattern discovery unit B7 picks up one class fromclasses allocated to
text data. At this tine, if a class to‘belﬁ cked up is available, the
process advances to step Sal2; otherwi se, this algorithmends. 5Al so,

assune t hat in thi enbo attern di sc very is attenpted fromonly
theucl asses "up" a %%QMT%TE fife 1 ‘% ?Jﬁ% B’&He?ﬁ B SESVEPY

it 37 t | udi t he eS|gnat ed_class. Al so, the
gglttern SlXS(r:overy UI’II% %}7(L |%c%§r)sg‘?%f%f?°%%’f? rhe 5€XT0d0hBi naPFoh8i8f itens
ff t n e
conf 1 dence as 2t hreatl e 1o ared t Pt rect, B ks 3t ahbar F‘gﬁse%?csss

attern usi ngg@mad&Orid hym iPed, iR ek er
gl‘l kant, "Fast Al gorithns f%?sﬁ ni ngO%S%sﬁgoc%at?lgﬁgR% es" E%a%n%

Conf erence (1994), afnslusd arese the t@lhﬁ@oéﬁ%@&iup@ﬁ&erﬁétt@rﬁhélg%{zgw 1s
storage unit B8 as those corresponding to the selected cl ass.

pattern di scavergmpred Bongenenattdse acTasbepat uon ohdi teswntike "I 4"
(Conpany |) and(server) as a
In step Sal2, the pattern discovery unit B7 extracts
transactions including the designated class. Also, the
pattern discovery unit B7 discovers all patterns as
10 combinations of items of frequent occurrence having a
confidence not less than a minimum confidence as a
threshold related to the frequency of occurrence of a
pattern using an algorithm described in a reference: R.
Agrawal and R. Srikant, "Fast Algorithms for Mining
15 Association Rules", 20th VLDB Conference (1994), and stores
the discovered patterns in the pattern storage unit B8 as
those corresponding to the selected class.
The pattern discovery unit B7 generates a combination
of items like "I ft" (Company I) and "¥—,3S—" (server) as a
20 pattern candidate with respect to a class "up" in the
transaction shown in FIG. 10, and leaves, as patterns,
pattern candidates having a frequency of occurrence higher
than a reference value of the generated pattern candidates.
Thus, the pattern discovery unit B7 can discover patterns
25 indicating combinations of characteristic items, as shown

in FIG. 11, and can store them in the pattern storage unit

B8. Also, as for a class "down", the pattern discovery



20pattern candidate with respect to a class "up" in the transacti on shown
in FIG 10, and | eaves, as patterns, pattern candi dates having a frequency
of occurrence higher than a reference value of the generated pattern

candi dates. Thus, the pattern discovery unit B7 can discover patterns 25

i ndi cating conbi nati ons of characteristic itens, as shown in FIG 11, and
can 'store themin the pattern storage unit,B8. Also, as for a class "down",
the pattern discovery - 19 - unit B7 can ginilar[y di scover patterns shown
in FIG 12 from frequencies of occurrence of pattern candi dates, and can

store themin.the ggatter %i%ﬁ‘iraﬁﬁ% L!ﬂistcoa%r Hggﬁtge\slr?{%agﬂ% tar gre{%exﬁ action

unit B9 extracts an 5eval uation target of i y appl yi'ng the patterns

in the patterd ‘%&%%é_ﬁ@itegB%ft QdhAnsartd s oanaral ediddam few Yang

collected text tinme series data. As described above, according to this

enbodi ment, &P wraldd e iﬂrﬁ%@&%@é@ﬂrﬁ?&&%aﬁ]@m&?@@ﬂ ece of _
10col l ected text infornmation, and when an item ich mat ches an eval uati on

target expressi onTole lladt@d i ressian dxx fatichn tiel ©ved st t eac target
expression or an evaluation target expression associated with the rel ated
expresSi on i evalllueddoed tas gat efalivstamrs tt angetppiyemd occhdiepdexdérns in
15information, a class related to a change in nuneric information rel ated
to the eval udhicopattaeger sittamdes wiigt iBfy Ui Hehnse ¢ lawss aaerehried from
transaction including_an evaluation target item itens, and class is
gener at ed f oRe¥Edh CPeXEGHorafatt sinearfP s e¥aist i ndicating a

20conbi nati on of characteristjc_itens are djscovered froma set of
transactions. WthSt ﬁ%%ﬁ#’f#gmef' RGP 1S G ¥Edbtienc®

i or et on, FINEALGHY T ARt G S A A orTrE O <o e

appr0E6iatel%ollected text information, and when an item which matches

an evaluation target expression or related expression is
found, the evaluation target expression or an evaluation
target expression associated with the related expression is
allocated as an evaluation target item to the text

15 information, a class related to a change in numeric
information related to the evaluation target item is
distinguished, a class-attached transaction including an
evaluation target item, items, and class is generated for
each text information, and patterns indicating a

20 combination of characteristic items are discovered from a
set of transactions. With this arrangement, even when a
ciear correspondence relationship is not described between
text information and numeric information, the text
information and numeric information can be appropriately

25 associated with each other, and a pattern which can explain
a change in numeric information can be extracted from text

information.



25associated with each other, and a pattern which can explain a change in
nunmeri c information can be extracted fromtext information. - 20 -

Further, according to this enbodi nent, an eval uation target which cannot be
characterized in advance can be handled, tine series data are not limted
to those related to occurrence of an evaluation target, and a pattern can
be S5automatically discovered. I n thg conventional second nethod, an
eval uation target of interest, which caus g a specific relationship, cannot
be predicted based on a discovered pattern. By contrast, according to this

enbodi nent, the evaluyation _10target extraction.unit B9 eval uat new text
i nf or mati on based\ﬁglﬁ '?]heé:’diaiccc’fjovréﬁél gcé)t (& FHP ]é‘?ﬁerb?ea"’frbte‘(a:i‘f?‘éjc?r)‘ an

eval uation t rg%% a e hﬁﬁgl t t [ i S i kel ause a
change in nu?rzgri C ti ﬁlpg%rkrlateﬁdon. e<?%c§%{§q%r$bt\%l%n4 >lrg15%{ffvéﬂ'i{% éll%ﬁgb | ock
di agram 5hOV“h'&gldtllé%,artri?r@%@rltesOfdaﬁ:% eval ygld gg;n& Argete O grféi ted
extraction apparatus according to the second enbodi nent. A det ai edé1

description eb theusarBdenidss s &RASRdidT tGrdew ldndat e drepeated nand
only different units will be mainly described below 20That is, the second

enbodi Fent | suaopradicaddly eXamqaveraid.t he first enbodi nent, and an

eval uation target extraction unit B9 includes a pattern evaluation unit B10
and eval uati on talgetthef domvemgstonent rsactarah metiltodBllan Hwesluat tesmnsact i on
generation unit B6 has a function of 25generating a classless transaction,
whi ch i ncl udéargesl @dt o erasgot whtieds calusssateeddnciani d temaxiomsttion unit

B2 and extracted itens, but does not include any cl ass
cannot be predicted based on a discovered pattern. By

contrast, according to this embodiment, the evaluation

10 target extraction unit B9 evaluates new text information
based on the discovered pattern, and can predict (extract)
an evaluation target as an evaluation target which is more
likely to cause a change in numeric information.

<Second Embodiment>

15 FIG. 13 is a block diagram showing the arrangement of
an evaluation target of interest extraction apparatus
according to the second embodiment. A detailed description
of the same units as those in FIG. 1 will not be repeated,
and only different units will be mainly described below.

20 That is, the second embodiment is a practical example
of the first embodiment, and an evaluation target
extraction unit B9 includes a pattern evaluation unit B10
and evaluation target of interest extraction unit B11.
Thus, a transaction generation unit B6 has a function of

25 generating a classless transaction, which includes
evaluation target items allocated by an item extraction

unit B2 and extracted items, but does not include any class



- 21 - described above for each text information newy collected by a text

'

time series collection unit 31 after patterns are stored in a pattern
storage unit B8. Note that a "classless transaction” nmay use an arbitrary
name as long 5as it can be distinguished froma class-attached transaction
(transaction for pattern discovery) used in pattern discovery. For exanple,
the "classl ess transaction” may be sinply_referred to as a "transaction" or
may be referred to as a "transaction wi't hédt any class", 1l0"transaction for
eval uation target of interest extraction”, "new transaction", or the |ike.

h h . I i i ) | . i B10
functi on of | SPACTAEINY ARG e et (et g e F‘%%%Jsfat%fi?f ern
b | yi ter.n i t Al ) it 3
7 anoact | on. SNote Thlt Tt ey ! AR el S ef pifebrREcLreS
&3gydon, unit

"det er ni nat i grgb.repgfrp}éa'ﬁé%ée% gl of,dnt e

St
(eval uation targe interest extraction neans) 311 has a 20 function of

i ncrementi ng,» her 1the Ratderadisd Neldided 852 485U £ 0f SyaRd uad i P&u% e

frequenci es of occurrence associated with evaluation target items in
cl assl gss tragsdet icem wmndiedimalistedVviddiatd el dsy - gettddies® associ at ed

with the frequencies of occurrence as evaluation targets of interest
25based on t heamercanent (Esindss: tdfort Heoof netienal edi ofovesepr resnsd. iThe
operation of the evaluation target of interest - 22 -
pattern discovery. For example, the "classless
transaction" may be simply referred to as a "transaction"”
or may be referred to as a "transaction without any class",
10 "transaction for evaluation target of interest extraction",
"new transaction", or the like.

Note that the pattern evaluation unit (pattern
evaluation means) B10 has a function of evaluating whether
the classless transaction includes a pattern by applying

15 the pattern in the pattern storage unit B8 to the classless
transaction. Note that "evaluation" may also be referred
to as "determination".

The evaluation target of interest extraction unit
(evaluation target of interest extraction means) Bll has a

20 function of incrementing, when the pattern is included as a
result of evaluation, frequencies of occurrence associated
with evaluation target items in the classless transaction,
and extracting evaluation target items associated with the
frequencies of occurrence as evaluation targets of interest

25 based on the increment results of the frequencies of

occurrerce.

The operation of the evaluation target of interest



extraction apparatus with the aforenentioned arrangenent will be described
below with reference to the flowhart shown in FIG 14. In step Sbl, the
text time series collection unit Bl 5 collects text tine series data

i ncludi ng news headings froma Wb site, which delivers news headings, via
the Internet or the like. As the text time series data, for exanple, as

shown in FIG 15,
are used. However

data including delivery dates of news and news headi ngs
assunme that a deIivéryzio date of text tinme series data

of this enbodinment is that after a collection date of text tine series data

used in pattern di scovery by a pattern discovery unit B7 In step

oo et exEAHIAC O et L R S O i od rreng e te

series collecti.on.unit El...At. 15this tinme, if an itemta be_picked up is
w1l(1 be &eSé:&lbed Jb 1ow w1tq§b1§geor[%cf%%%18}%6‘:'%?%%%%3:&

avai |l abl e, theprocess

vances 7o 5t%Ep

advances to s$keR.SORY F7r exanpl e, when text data shown in FIG 15 are
col l ected, the process advances to step Sh9 in processing inmedi ately after

text data Emis pi

applies the sane processing as in step Sad o

15K ed 4P siA0! Rt 30 i dd1esd A 8I8 Y TACLE 08 Uiic B2
f FIG 2 to the picked-up text

data, tsher eby:oaxtdcagt iviGd traife \Wiirhed epres efc i dexiewat readhesef O gn

fromtext data El,
25(server), '&l5kb

items "il" (Conpany j), "Fil/" (mddle) ,(end) , "
' dispeeaich ¢ idecamvd itmydindd),. (fanché on)sennst

T,44.an (releases) are extracted. In step Sh4, the itemextraction unit B2
pi cks up oneor- 2@ -liikeem iAs tolren tfeeom ttimee esariazt ethtid enfor Abxdnp ke t i ae,
if an itemto be picked up is avail able, the process advances to step Sb5;
ot herwi se, t Is&qQwodes$ I&dvaifoedlata sitrepl 8bB1g Rigl iesempl @atesn ehaewseand

the text data El,

t he process

news headings are used. However, assume that a delivery

10 date
after

patte

colle
15 this
proce
advan
FIG.
proce

20

of text time series data of this embodiment is that

a collection date of text time series data used in

rn discovery by a pattern discovery unit B7.

In step Sb2, one text data is picked up from those
cted by the text time series collection unit Bl. At
time, if an item to be picked up is available, the

ss advances to step Sb3; otherwise, the process

ces to step Sb9. For example, when text data shown in
15 are collected, the process advances to step SbS in
ssing immediately after text data Em is picked up.

In step Sb3, the item extraction unit B2 applies the

same processing as in step Sa4d of FIG. 2 to the picked-up

text
text
(Comp
25 (serv

(func

data, thereby extracting items which represent the
data. Therefore, from text data El, items "i %t

any i), "I FA" (middle), "=» F" (end), "P—/3—r
er), "EFE" (speech), "3Bik" (recognition), "HEBEE"

tion), and "##H" (releases) are extracted.

In step Sb4, the item extraction unit B2 picks up one



S5advances to step Sh6 in processing immediately after an item.rAgQ" is
extract ed. In step Sb5, the itemextraction unit B2 applies the sane
processing as in step Sa6 of FIG 2 to the picked-up item thereby

eval uati ng whet her or not an evaluation 10target item corresponding to the
pi cked-up itemis available. If such evaluation target itemis avail able,
the itemextraction unit 32 allocates that.evaluation target itemto the
text data. In step Sh6, the transaction géneration unit B6 15generates, for
each text data, a transaction including itens extracted fromthe text data

and evaluati qq diarget Lexte Aot 600 espNdiNg (gl he fexty datandhise op

processing is simlar ste 1'Ssim

brocessing of; (shenSalo ofi B B 141 LhAk: 1l 255,200 5, aL1 ocaterh Lo, eagh

transaction. Therefore, "classl ess transactions s in G 16 can be

generated fremdexdpsdatansiontsd N fHGpAuedd &ty cd hecpatdgn  ror

evaluation unit 310 picks up one pattern in turn fromthose stored in the
pattern 25st exaeg®lw)i inB&hdicddd ot it tdxt@ Ratd e, tohdeppbekes up is

avai l abl e, the process advances to step Sa8; otherw se, the process returns
to step Sh2. adva2tes to step Sb6 in processing immediately after an
item "##" is extracted.

In step Sb5, the item extraction unit B2 applies the
same processing as in step Saé of FIG. 2 to the picked-up
item, thereby evaluating whether or not an evaluation

10 target item corresponding to the picked-up item is
available. 1If such evaluation target item is available,
the item extraction unit B2 allocates that evaluation
target item to the text data.

In step Sb6, the transaction generation unit B6

15 generates, for each text data, a transaction including
items extracted from the text data and evaluation target
text data corresponding to the text data. This processing
is similar to.that of step Sall0 of FIG. 2, but dissimilar
to the processing of step Sal0 of FIG. 2 in that no class

20 is allocated to each transaction. Therefore, classless
transactions shown in FIG. 16 can be generated from text
data shown in FIG. 15.

In step Sb7, the pattern evaluation unit B10 picks up
one pattern in turn from those stored in the pattern

25 storage unit B8. At this time, if a pattern to be picked
up is available, the process advances to step Sa8;

otherwise, the process returns to step Sb2.



In step Sb8, the pattern evaluation unit B10 conpares the picked-up

cl assl ess transaction and pattern to eval uate whether or not itens included
in the classless transaction include those included in the pattern. At this
time, if Bthe pattern is included, a class corresponding to the pattern is
referred to, and a frequency of occurrence of an evaluation target itemfor
each class corresponding to the transactigg is incremented by "1". For
exanpl e, when a transaction FI and patterfi®up4d are 10 selected, itens "II"
(Conpany 1), "1---/--" (server), and "r;lk " (releases) included in the

tt 4 i ncl dindgh included in _the it ti FI . Al
B nce Tupt i givan S0% cRAINR SO ARSI SIS  em
N d cl "up" j t "1 L ,
L eand ol a5he WA ISR B orbac A0 P LA et
origin) and Y1ARe %'rsgwtsel@edan'ﬁf&q dd i&betr@t&gggl% a{&ﬂé‘%&@&? in
items included in the transaction F3, frequencies of occurrence of an

eval uation tangetidt @ModP4'nlcRmRany: 2L) Padnd-C] ass "doW "t afe, if
increnented by "1". Li kew se, when a transaction Fm and pattern up8

are selbect edthir pguerenes sofi medcidiadenee ddfasan @vatdamidrati dargettid em " D34"
(company D3), class "up", evaluation target item"J4" (conpany J), and
class "up" apetiteenedentred dryre?b to, andBy Malaqgersnc o paid@rnmr @vad uaf | sm
for all transactions and patterns, a rel ationship between eval uation target
- 25 - it enseyrd ubtdguengiras tofl teoc fore et anl dss  olvizad emmhndisng howntha
FIG 17. ~ In step Sb9, the evaluation target of interest extraction
unit Bll decitd8FSERF 1O Pt ST SB\eAIteat idh 'Bt'arget of interest based on

frequenci es of occurrence ,
For example, when a transaction Fl and pattern upéd4 are

10 selected, items "I f£" (Company I), "H—/3—r (gserver), and
"#28" (releases) included in the pattern up4d are included
in those included in the transaction Fl1. Also, since "up"
is given to a class of up4d, values of an evaluation target
item "I ft" and class "up" are incremented by "1".

15 On the other hand, when a transaction F3 and pattern
dw5 are selected, since "JEPEHi" (place of origin) and "f&%
" (disguised) included in the pattern dw4 are included in
items included in the transaction F3, frequencies of
occurrence of an evaluation target item "D2 ft" (company

20 D2) and class "down" are incremented by "1".

Likewise, when a transaction Fm and pattern up8 are
selected, frequencies of occurrence of an evaluation target
item "D3 #L" (company D3), class "up", evaluation target
item "J ff" (company J), and class "up" are incremented by

25 "l

By making such pattern evaluation for all transactions

and patterns, a relationship between evaluation target



" ¢al cu] ated by eval uating transactions using respective patterns. For
exanpl e, the nunber of targets of interest to be extracted is set, and as
many eval uation target itens with 10hi gher frequencies of occurrence as the
set nunber of targets can be output in turn. In this case, when the top
three are extracted as targets of interest fromthe rel ationship between
the evaluation target itens and frequencigg of occurrence shown in FIG 17,
eval uation 15target itens "D34" (conpany ), "D24" (conpany D2), and "II"
(conpany 1) can be output as evaluation targets of interest by referring to
the frequencieg r hat . t he

f currence f.or pective classes.. No t.
eval uati on térggl(fg; § %I #tréa?]e}lspcéftsr act ioé:ﬁ:uurrﬁetncﬁlfarlf’afeeﬁtbreca%'tn?q’enass havi ng
20f requenci egaf0GGUTENCE Shi gher than a reference value in place of sone
top itens. As ‘descri bed above, an evaluation target of interest can

be decided on based @r<3 @@bt,ert@ledieszy%%%rtxoemaefvg%tu%ﬂ o darget of

i nterest extraction apparatus fron} conposite evept time series data of
claim 2. Theegvahbdatioan uhakgel 108 e-niRe Sih @I RRIdORARRA BIS: &f the

second enbodinent is not limted to the second - 26 - enbodinent, and can

be used w t htahegetoblfownngreedi bacald ons rdesaidadd v Yedwurd&lcdel ow
calculated by evaluating transactions using respective
patterns.

For example, the number of targets of interest to be
extracted is set, and as many evaluation target items with

10 higher frequencies of occurrence as the set number of
targets can be output in turn. In this case, when the top
three are extracted as targets of interest from the
relationship between the evaluation target items and
frequencies of occurrence shown in FIG. 17, evaluation

15 target items "D3 ft" (company D3), "D2 #t" (company D2), and
"I ft" (company I) can be output as evaluation targets of
interest by referring to the frequencies of occurrence for
respective classes. Note that the evaluation target of
interest extraction unit Bll may extract items having

20 frequenciés of occurrence higher than a reference value in
place of some top items.

As described above, an evaluation target of interest
can be decided on based on a pattern discovery and
evaluation target of interest extraction apparatus from

25 composite event time series data of claim 2.

The evaluation target of interest extraction apparétus

of the second embodiment is not limited to the second



[1] For exanple, in steps Sall and Sal2 of FIG 2, a class is selected, and
patterns are discovered based on a 5partial set of transactions divided
based on the class. However, the present invention is not limted to this,
and steps Sall and Sal2 of FIG 2 execute processing based on an FP-tree
and FP-growm h to discover patterns fromcl ass-attached transacti ons w t hout
dividing the 10transactions using an al gorithm described in a reference:

. Shi geaki Sakurai, "Discovery of Frequent B&tterns fromltem Sets with their
Cl asses”, The 24th Annual Conference of the Japanese Society for Artificial

Intelli , 2010, 2A3-4 . .
<Rt '?psl: ??E?g@%ﬂ%ﬂ%ﬁ 1 \EBEDr Gt et 20797 it F ot hRif BOLh8WEREt her, the

pattern discqvery-.unit. BY nerat.es.an FP-iree jch stores itemsets

i ncluded in g%%%éﬁﬁﬁﬁ%ﬁﬁﬂﬁfﬁé%ﬁﬁﬁﬁﬁéoﬁ% E%}ap?rggig??ﬁgfure format by this
algorithm Note that) in.dhe Fhtyee {r‘i’_rsé"é;t?éssé‘ﬂa&J}&ds%E"%;feﬁe.aﬂ, aLea
for storing pattern cl asses corresponding to patterns, 20a flag used' to

denti Ty wheldifs Paldeldbden @ At e SAkd ehi 0 POSILELAT bYs DAt barD, and
a flag indicating whether or not a degree of pattern feature support iIs

equal t or e idlansa b NitRHASLOF Ben Hf d SPPRed tbaL 85 addegntoc8ahgader  of
the FP-tree. After generation of the FP-tree, 25the pattern discovery unit

B7 execut es tHmwdRRRmr cittdh mfeddrits atwgatitidm 1o gener ahetad tbevhpartaal set
conditioned by a specific itemfromthe FP-tree, and further generates -
27 - an FP-treds dalthernd éalparei dfiIGet2 Fhecypad tprocdssinyebysadi dnB7
recursively repeats generation of an FP-tree and that of an item parti al
set, thereby &l SEOVESh@PaAtRRTIFIOWE] 20 | i stepeSase of eFLE £2omt hr ee
di vi ded cl asses are obtained using one class distinguishing threshol d.
Using a pl ur &1aSp of- @aed disanarsti Smhgri Hreshol st dieartee nore divi ded
cl ass can he obt ai ned. ) 3] In SI%EHS 8 of FIG K 14, frequencies of
occurﬁghce transactions using an-algorit escribed in a reference:
Shigeaki Sakurai, "Discovery of Frequent Patterns from Item
Sets with their Classes", The 24th Annual Conference of the
Japanese Society for Artificial Intelligence, 2010, 2A3-4,
<https://kaigi.org/jsai/webprogram/2010/pdf/10.pdf>.

15 Further, the pattern discovery unit B7 generates an
FP-tree which stores item sets included in class-attached
transactions in a tree structure format by this algorithm.
Note that in the FP-tree for class-attached item sets, an
area for storing pattern classes corresponding to patterns,

20 a flag used to identify whether a pattern is a feature
pattern or possibility pattern, and a flag indicating
whether or not a degree of pattern feature support is equal
to or more than a minimum degree of support are added to a
header of the FP-tree. After generation of the FP-tree,

25 the pattern discovery unit B7 executes the FP-growth of

this algorithm to generate an item partial set conditioned

by a specific item from the FP-tree, and further generates



10of all evaluation target itens corresponding to a transaction including a
pattern are increnented by "1". However, when a plurality of evaluation
target itens are extracted fromone transaction, a value normalized using

t he nunber of evaluation target itens as a weight can be 15used as an

i ncrenent . [4] For evaluation target itens which appear in both of a
pattern and transaction, frequencies of oggur[ence may be increnented using
a larger weight than those which appear ifi'only a transaction. 20[5] In
step Sb9 of FIG 14, evaluation targets of interest are deci ded based on

frequenci es gci,gu&re%lngﬁ_,logfg%{egﬁpc%%i vag_,tcla ssse%sc._ ev%attsi nce a total

. rn
eval uation valué'is ca y Incrementli ng trequencles O% occurrence of

i ndi vi dual clda%%%%er@,v?gl]%t o Itéacr&f‘stisvequ %%g{%ae{fséeﬁ@a@l%rge&% ded using

t he eval uati on val ue: I n FI 14, afte e transactions are

processed, evalyabloRnE@RIRNS I INLABSHAE QUM . therddy
Alternatively, pattern evaluation may be nade for each transaction, and

eval uati on t @igebviekem®y gRrespendi ng to a transaction including a pattern
may be output as targets of interest. 5As described above, according to

thi s eldbodi nent, d2pat tTer sticp ¥ iofd A1t .a | asstees Aivialshciiadsé® are
eval uate whether or not the classless transaction includes the pattern. As
a result of evikaacdonsing trne talassaciiisonnowladess ttergeitalen, Using a
frequenci es of occurrence associated 10with evaluation target itens in the
cl assl ess tr®@AsEBLisYN &fe Glaese famtdadgvdrdiang | i Bw ids gefourn e more

associ ated wi_th the frequencies of occurrence are extracted as
divided classes can be obtained.

[3] In step Sb8 of FIG. 14, freguencies of occurrence

10 of all evaluation target items corresponding to a
transaction including a pattern are incremented by "1".
However, when a plurality of evaluation target items are
extracted from one transaction, a value normalized using
the number of evaluation target items as a weight can be

15 used as an increment.

[4] For evaluation target items which appear in both
of a pattern and transaction, freguencies of occurrence may
be incremented using a larger weight than those which
appear in only a transaction.

20 [5] 1In step Sb9 of FIG. 14, evaluation targets of
interest are decided based on frequencies of occurrence for
respective classes. However, since a total evaluation
value is calculated by incrementing fregquencies of
occurrence of individual classes, evaluation targets of

25 interest may be decided using the evaluation value.

[6] In FIG. 14, after all the transactions are

processed, evaluation targets of interest are output.



eval uation targets of interest based on the increnment results of the
frequenci es of occurrence, thus obtaining 15the sane effects as in the
first enmbodi nent. Unlike a transaction for pattern discovery, since a
cl assl ess transaction which does not include any class is generated, a
transaction can be generated at high speed. According to at |east one
enbodi ment descri bed above, 20a plurality. aof itens are extracted for each
pi ece of collected text information, and en an item which matches an
eval uation target expression or related expression, of the itens is found,

th | uat i . ' t hat i at ith.th | at ed

expr 65ei on | S AT GEAST 1Y 5 THE (S 17 Pl ForoBs a0 oVaF SRrBn t ar get
e i (S FhrorielTon s .

cval bt on© a7 ga I erTs T AU Chal, & o7 ses T achar corggihd t%

transaction if¥EidG G @l WA P IS el LREY BESHECHLY bt EFBgepRdLR
class is generated for each text 1Tnformation, and a pattern indicating a
conbi nati on dfntehassacteristic itens is discovered froma set of
transactions. Wth this 5arrangenent, an eval uation target which cannot be
charactteri zed i n advatescidredadmnd e cdrdingetrd eshilat emlav@imeht! i &t ed
to those related to occurrence of an evaluation target, and a pattern can
be aut omat i caldbredinsciov evpa. 1 ek The avet vk deser i betsaot eachtenbodloebé can
al so be stored in a storage nmedi um such as a magnetic di sk (floppyTM di sk,
hard di sk, owWhaid49y |ay) nah B icasdiste (CRRMtDVD, intledes| the), a
magnet o-opti cal disk (M), or a _sem conductor nmenory as a program which can
be execut ed PﬂﬁF%fonnﬁ%eﬁ Harid {F iplreption, ihsthpetsinragel ARdi um
any configurati which is a conputer-readabl e séora e nmediumin which_a

n
progr am can Bé“gf%¥%H Qe r SELHOh Lot Foraagoctated

10 with evaluation target items in the classless transaction
are incremented, and evaluation target items associated
with the frequencies of occurrence are extracted as
evaluation targets of interest based on the increment
results of the frequencies of occurrence, thus obtaining

15 the same effects as in the first embodiment.

Unlike a transaction for pattern discovery, since a
classless transaction which does not include any class is
generated, a transaction can be generated at high speed.

According to at least one embodiment described above,

20 a plurality of items are extracted for each piece of
collected text information, and when an item, which matches
an evaluation target expression or related expression, of
the items is found, the evaluation target expression or
that associated with the related expression is allocated to

25 the text information as an evaluation target item, a class
related to a change in numeric information related to the

evaluation target item is distinguished, a class-attached



An OS (operating systen) which operates on a conputer 20on the basis of an
instruction of a programinstalled fromthe storage nediumin the conputer,
dat abase managenent software, and MWV (m ddl eware) such as network software
may execute a part of the processes to realize the enbodi nent. Furthernore,
t he storage nmedi um according to each 25enbodi nent includes not only a

medi um i ndependent of a conputer but al so g storage nediumin which a
programtransmtted through a LAN, t he I né rnet, or the likeis - 30 -

downl oaded and stored or tenporarily stored The nunber of storage
media i s not one, case in process.in each enmbodi nment
i's executed14%%%%?%%lﬂzﬂquldﬁlﬁﬁufn T |nc$l%% ?ﬂg? %?%raﬁ%SB%EFﬁﬁ?

Saccording tq e prgsent dnentd oo Ay, reg 95510&&%159#{%6 | one By, beoyised.

A conputer accordi’ng to each enbo 0 execu processes i n’ each

enbodi ment on4e Basise.Qf Lhe ogam st 48y & SEprage - gedipm . The

conputer may have 10any conflguratlon such as one appar at us constifufed by
a personal Caru#Lri 13 e AR I i £hs dc pbair @bddya Of 1 RPar a\ﬁ&'@ﬁ%ﬁi@

connected by a network. A conputer in each enbodi nent includes not only a
5 arrangement, an evaluation target which cannot be
characterized in advance can be handled, time series data
are not limited to those related to occurrence of an
evaluation target, and a pattern can be automatically
discovered.

10 The method described in each embodiment can also be
stored in a storage medium such as a magnetic disk
(floppy™ disk, hard disk, or the like), an optical disk
(CD-ROM, DVD, or the like), a magneto-optical disk (MO), or
a semiconductor memory as a program which can be executed

15 by a computer and distributed.

As the storage medium, any configuration which is a
computer-readable storage medium in which a program can be
stored may be used regardless of a storage format.

An OS (operating system) which operates on a computer

20 on the basis of an instruction of a program installed from
the storage medium in the computer, database management
software, and MW (middleware) such as network software may
execute a part of the processes to realize the embodiment.

Furthermore, the storage medium according to each

25 embodiment includes not only a medium independent of a
computer but also a storage medium in which a program

transmitted through a LAN, the Internet, or the like is



personal conputer but also an arithmetic processing 15apparatus, a

m croconputer, or the like included in an information processing apparatus.
The conputer is a generic nane of an apparatus and a devi ce whi ch can
realize the functions of the present invention by a program Wile certain
enbodi nents have been described, .these 20enbodi nents have been presented by
way of exanple only, and are not intended3§o limt the scope of the

i nventions. Indeed, the novel enbodi nents-described herein may be enbodi ed
in avariety of other forns furthernore, various om ssions, substitutions

and changes i “&H%'%%an Eﬂﬁn? %rchngnﬁé CFIb%%ﬁQEFEIn may be nmade
0

wi t hout departlng Yrom t e SpiTiT I nventions e acconpany|ng

clainms and their ul% é‘ﬁ]{lﬁ:ﬁ&s oafresﬂc!}tagé@%&loa W&o {&n{fécgmtegron

nodi fications as wo wthint scope and spiri |nvent|ons.

- 32 - CLAIMBase in whidh @aliald iy tal gatcofedbi eifst - exd racd é@feq
apparatus configured to discover a pattern before an eval uation target of
interest is exidnact ¢d hBased ot hedia is included in the storage medium
5 éccording to the present invention. Any medium
configuration may be used.

A computer according to each embodiment is to execute
the processes in each embodiment on the basis of the
program stored in a storage medium. The computer may have

10 any configuration such as one apparatus constituted by a
personal computer or a system in which a plurality of
apparatuses are connected by a network.

A computer in each embodiment includes not only a
personal computer but also an arithmetic processing

15 apparatus, a microcomputer, or the like included in an
information processing apparatus. The computer is a
generic name of an apparatus and a device which can'realize
the functions of the present invention by a program.

While certain embodiments have been described, these

20 embodiments have been presented by way of example only, and
are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the

25 embodiments described herein may be made without departing
from the spirit of the inventions. The accompanying claims

and their equivalents are intended to cover such forms or



ppattern froma plurality of pieces of text information which are given
along a tine series and are related to a plurality of evaluation targets,
characterized by conprising: text collection nmeans (31) for
collecting the 10plurality of pieces of text information; numeri c
collection neans (B4) for collecting nuneric information individually
related to each eval uation target; target expression storage neans
(33) for storing an eval uation target expféssion which individually
expresses 1l5each evaluation target, and a rel ated expression which

expresses a target, individually re|at to each evaluation target |n
asgoci ation \S{]Ofiﬁ%égéﬁl&nﬁeﬁs Jod1d m éﬂtgt%{ i G RS (&3 9?352)]1'“’5 of
extracting atglugalit¥.of itens for each piece of collected text

i nf or mati on, —and *20f0r*Wien the itens include an itemthat matches the
eval uation target expression or the related expression, allocating the
eval uation target expression or an evaluation target expression associated
with the related expression in the target expression storage neans to the

25text information as an evaluation target item cl ass di stinguishing
means (B5) for distinguishing a class related to a change in nuneric
informati on based on - 33 - the nuneric information related to an

eval uation target expressed by the evaluation target expression as the
eval uation target item and allocating the class to text infornmation to
whi ch the evaluation target itemis 5all ocated;



fransaction generation nmeans (B6) for generating, for each piece of
collected text information, a class-attached transaction including the
al l ocated evaluation target item the extracted itens, and the allocated
cl ass; 1lOpattern discovery neans (B7) for discovering the pattern

i ndi cating a conbination of characteristic itens froma set of the

transactions; and pattern storage neans (B8) for storing the
di scovered pattern. 152. The eval uation té?gef of interest extraction
apparatus of claim1, characterized by further conprising: means ( B6)

for generating a classless transactiag ncl udes the eval uation
target itemall ocated by the |ten1alﬁgéa¥?&ﬁbﬁé%ns and the extracted itens,
and does not 20 i cluqﬂlthe cl ss f each t i nformation nemd% coIIected

by the text collection rrear‘laslua gpeattte r%r}tse’%ef%tr R TP e Pat tern
ttern in
Che B3%t oy a" oA Ald) it U ctIrE:g% ess tJr %asa %ﬁ”g s4¢ .

the pattern St orage neans tO t on O eval uat e

whet her or netyaihe Glasslassed r@ﬁ‘%@?@éﬁbﬂ ncd L&?&é%&%é&é&' ofi‘nghv\%en ‘he

eval uation target of interest extraction neans (Bll 34 -

cl assl ess trapsaciddEddicldidasthe Ratdergl ased Jesibic ofntdengvabyation,
incrementing a frequency of occurrence associated with the eval uation

target item iwhitde erdeagsilvess dlransactiion snd extarattdng B evad ugd i Hn
Starget item associated with the frequency of occurrence as
plurality of evaluation targets, characterized by
comprising:
text collection means (Bl) for collecting the
10 plurality of pieces of text information;
numeric collection means (B4) for collecting numeric
information individually related to each evaluation target;
target expression storage means (B3) for storing an
’evaluation target expression which individually expresses
15 each evaluation target, and a related expression which
expresses a target individually related to each evaluation
target in association with each other;
item allocation means (B2) for extracting a plurality
of items for each piece of collected text information, and
20 for, when the items include an item that matches the
evaluation target expression or the related expression,
allocating the evaluation target expression or an
evaluation target expression associated with the related
expression in the target expression storage means to the
25 text information as an evaluation target item;
class distinguishing means.(BS) for distinguishing a

class related to a change in numeric information based on



t he eval uation target of interest based on the increnent result of the
frequency of occurrence. 3. Aprogramwhich is stored in a
non-transitory conputer-readabl e storage medium (M and is executed by a
10processor of an evaluation target of interest extraction apparatus, which
conprises target expression storage neans (B3) and pattern storage neans
(B8) and is configured to discover a patts&n before an eval uation target of
- interest is extracted based on the pattern“froma plurality of 15pi eces of
text information which are given along a tine series and are related to a

I lit f I jon. t th h ' . b L sing:
E’Bfl) ?fs't br Sﬁ{t%%@p%%éé%?% ?%ﬁ%%f%ﬁl.%rg f%ié?%éi‘%‘c%%g%r?%\%%é%%mét bFoeBEsi ng
or co [ r ; a
second progr a‘%n%%%%&o?@)}go%?o ‘{Elylnlgg%ﬁe ptfe%ﬁ ?sgo? %éseégéﬁt ggp{r:ggessi ng

(B4) for col|&pdlg 1uHEId Ld i Ordml | oRg i o yigduahlyerel al gdst poeaehc
eval uation target; a third programcode for controlling the processor to

25execut e pr oGesshik o & Qftteh ath VAL LA Ol aF 98GeeXPrEsSign Which

i ndi vidual |y expresses each evaluation target, and a rel ated expression

whi ch expressesiacdtgdiet - 35 - individually related to each eval uation

target in association wth each other in the target expression storage

means (B3); transaction generation means (B6é) for generating, for
each piece of collected text information, a class-attached
transaction including the allocated evaluation target item,
the extracted items, and the allocated class;

10 pattern discovery means (B7) for discovering the
pattern indicating a combination of characteristic items
from a set of the transactions; and

pattern storage means (B8) for storing the discovered
pattern.

15 2. The evaluation target of interest extraction
apparatus of claim 1, characterized by further comprising:

means (B6) for generating a classless transaction,
which includes the evaluation target item allocated by the
item allocation means and the extracted items, and does not

20 include the class for each text information newly collected
by the text collection means after the pattern is stored in
the pattern storage meéns;

pattern evaluation means (B1l0) for applying the
pattern in the pattern storage means to the classless

25 transaction to evaluate whether or not the classless

transaction includes the pattern; and

evaluation target of interest extraction means (B1l1l)



a fourth programcode for controlling the processor to 5execute processing
(B2) for extracting a plurality of itens .for each piece of collected text
information, and for, when the itens include an itemthat matches the
eval uation target expression or the related expression, allocating the
eval uation target expression or an evaluation target 10expression
associated with the related expression in_the target expression storage
nmeans to the text information as an eval uati on target item a fifth
program code for controlling the processor to execute processing (B5) for
di st i ngui shi a class related 15to a change jn nunmeric information based
“nurer i e 7

on the numeri®%nfBihiith FASRRFT L8P IR i PR %tt%ﬁp%%E%?ﬁnb§sthe

| ti t t i t h | ti t t it ti
the class to 1 &Xiot i GHmatior (oo W L1 M GvalUaTT o T ot GRECTISh P8
al | ocat ed; 2%?3&%1)94}1&( QU AR €Qdes T.orcontL Oé\Léﬂ?délh?ﬁl PL Ofegfo{vfél% gxecute
processing (B6) for generating, for each piece of collected fex

information, a&lassatdachad idansact i ahd n&%%%‘ﬁ%ﬂggle?ﬁl soLatedi on

eval uation target item the extracied itens, ocated class; and

25a sevent h pagiamicede d¥ociHHeD vty the PFrOsesSSey P SX&eHEEnce as
processing (B7) for discovering the pattern indicating a conbination of

characteri st ithd temm Jat0mom Setget M0 indrdde Bdsasach i ONS, iddtemd@f i Ng
t he di scovered pattern in the pattern storage neans.
result of the freguency of occurrence.

3. A program which is stored in a non-transitory

computer-readable storage medium (M) and is executed by a

10 processor of an evaluation target of interest extraction
apparatus, which comprises target expression storage means
(B3) and pattern storage means (B8) and is configured to
discover a pattern before an evaluation target of interest
is extracted based on the pattern from a plurality of

15 pieces of text information which are given along a time
series and are related to a plurality of evaiuation
targets, the program characterized by comprising:

a first program code for controlling the processor to
execute processing (Bl) for collecting the plurality of

20 pieces of text information;

a second program code for controlling the processor to
execute processing (B4) for collecting numeric information
individually related to each evaluation target;

a third program code for controlling the processor to

25 execute processing for storing an evaluation target

expression which individually expresses each evaluation

target, and a related expression which expresses a target
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individually related to each evaluation target in
association with each other in the target expression
storage means (B3);

a fourth program code for controlling the processor to
execute processing (B2) for extracting a plurality of items
for each piece.of collected text information, and for, when
the items include an item that matches the evaluation
target expression or the related expression, allocating the
evaluation target expression or an evaluation target
expression associated with the related expression in the
target expression storage means to the text information as
an evaluation target item;

a fifth program code for contfolling the processor to
execute processing»(BB) for distihguishing a class related
to a change in numeric information based on the numeric
information related to an evaluation target expressed by
the evaluation target expression as the evaluation target
item, and allocating the class to text information to which
the evaluation target item is allocated;

a sixth program code for controlling the processor to
execute processing (B6) for generating, for each piece of
collected text information, a class-attached transaction
including the allocated evaluation target item, the
extracted items, and the allocated class; and

a seventh program code for controlling the processor
to execute processing (B7) for discovering the pattern

indicating a combination of characteristic items from a set
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-of the transactions, and storing the discovered pattern in

the pattern storage means.



