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Thc tlocurne nts which ale not in prlssession and uncler control o1'r,rsel czinnot be changei,l according to the uscrs nccds. On the other

hand this gror_rp oť terts is numerclus ancl can be proccssccl using vztt'itlus tcrt tltinirr-u ttlols. Thc rcsu]ts of autonllrtic knclw'leclge

minin-u arc in ntany cascs not much heneficial. Attcr all proccssing oťa glcat numbcr tlf dtlcunrcnts of clitter'ent ilLlthol'S cln tlre salle

a prtrcluct ťrtlrn dtlcumentation publishcd by diťt'clcnt rival ťirrls' Thc intcrnal clocunlcnts oí firrris are usually designed lbr'com_
plctc rcacling bv subject person. DiÍ'Íerent sítuatioll c0mes ovcf in sitr_ration of neecl of quick rcspoÍrsc. Such situaticln cirn be con-

ne-ctct] tvith rapíd changes in nlar'kecl conclitíons. actions oť compctitol's. ln such caSes thcrC it ís ncccssary to find c1uickly proper

cltlcurricnts oÍ their parts. We pfopose to ilnillyZe ancl reshape thČ doculnents rrsing sott s}'stem methodolo_uy. AccoI'dirtg tcl the

knowlcdgc t1or'v anal1'sis the stfllcture t.ll'clocLlments can be designecl clr changecl. The header oť clclcurllcrrts shou]d be cclmpleted

r'vith corrcsponcling ke1'r'vords lvhich can be used tbr lutornatie or senri autrrnratic knowledge search.

structured and unstruclured documents: documenL anllysis: quick response; knorvledge llow: keyu,orcls

II,iTRODUC't'ION

Recentl_v br-rsiness clecision rraking uncler uncertlin
environment of target rnarkets becclmes rnore cliÍTicult.
To jr"rclge investnrent adecluately. it is indispensable to

analyze various factors. fbr instance. not only financial
aspects but also aspects of organizational -9rowlh, cus-
tolneťs satisfaction and so forth (Loebbecke.
Wareham.2003).

For' clecisitln rriaking the ntltnagers neecl to cirarv inÍbr-
nration and knowleclge tiurn various ckrcurnents. A huge
number of potentially useful texts are placed on Internet
and in external irncl internal databases which are oÍten
highly substantial.

The problem oť insuÍŤicie:lt intbrrnatiorl \'VaS replacecl
by infbrmation overloadin-1. No hurnan decision maker is
able to plocess all available clocuments. it means to col-
lect. to evaluate their relevance ancl reliability, to stLrcly

thenl rigororrsly' antl iipply the inÍbrrnation or knor.vledge
gaineci in practical situation properly. On the other hancl.

along u'ith the developrrtent clf nlanagerial inťorttlatitln
systems, it becarne possible to use some artificial fools as

data warehouse or data_niining (Brožová. Havlí_
č e k. 200_5).

Anclther serious prclblern is lack of time Íbr rnajorit1,

of decisions. Rapid and intensive clevelopment and ex-
ploitation oť communication technic1ue led to shorte rlinc
the peliocl for clecision rnaking from clays to hours ancl

minutes (Š r-r b r t, 200'l). Globalization ancl other aspect
typical foluvorlcl market environment made the strltegi.-
clecisions hi-ehly irnportant. unrepeatable and irrel ers-

ible. The expression "one shot clecision" clepicts typical
t'eatures of this clecision nraking which can be cornpareci
Íionl the pcrint oť vie'"v of tit'ne pressure and extt'enlc inl-
portirnce with necessary Íast reacticlns in enrergenc_v situ-

ations as fire or spate.
The strategic scenario. lvhich consists of logical ac-

tions fbr continuously proclucing enterprise outcome.
pla1's a signiťicant ro1e in rnaking management along
r.vith business strategy. It takes much time to construct
strategic scenario by newly emerging intbrrnation only
by hancl oť httInan prtlÍ-essionals. Thereťclre there is
a stron-g neecl to niake it possible to construct stlutegic
scenario by information technology, which is expectecl to

support human clecision makers (Masunori
A k i yo h i. Nciri hi sa Kom oc'la. 200:l).

The rnain reasons tbl text analysis trnd extracting data
are then an infbrmational overloacling and lack of time of
eaclr clecision makin_g person. Cornplicatíons are also
connectecl lvith complexitl,. hetelogeneity and
rnr-rlticlimensionality of the problenrs solvecl. F'or solution
of such complicatecl tasks there is generally no accept-
able body of knowleclge such as rules, larvs. etc., which
mav assist prot-essionals. Rather. knowleclge lies in mem-
ories of experiences oť past perÍbrmance and one must
understand past decisions (own as well as other peoples')
to make better firture choices (Reich, Kapeliuk.
2005). While there are lnore approaches, rve focusecl on
ckrcument analysis basecl clecision support.

The organizations ancl their people vary si_vnificanth'.
organizations have diÍ}'erent strate-gic _goals and Value

systems. structures and practices. The people involr,ecl
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ma}r also conle tl'oÍn clifterent culture ancj r'alue brrck-

-urouncls anc'l tl.tat af'tects their r'i'olking ancl cotrtnuttie a-

tion styles.
'I'hereÍbre. it has lon-u been recognizecl tlrat there is ntl

single clel'elopment tnethocl tbl information systetrts
(N4cF'arlan, l98l). Sirnilarly there is no single
rnethod for text analysis. The big shortcomin-u of
lvell-known rnining model sucl'r as the vectol' space
nioclel (Salton. l91l) ancl sonte statistical rnoclels
( K a t z . l99-5)' is that the petŤornlirnce oť text nlirrirrg is
not siltisÍactof,V even Íor lirrlitecl teXt clocuments in rrlllny

situations. Other techniques may come to hai,e clitTicul-
ties li'ith the large nunrber ol available docunrents
(Lean et al..2(X)-5).

We triecl to analyze two types oť c]ocunrents. In the ar-

ticle lve call them "structut'ed" ancl "unstructurecl" but it
really'does not mean that the docutnents have or have not

any inherent structure' The classiÍlcation is connected
with the tibilit1'of Llsef to af'Íect tlre structllfe. [t rrra'v be

possible to call them iilso "inllLlence able" and "non-in-
fluence able".

The first group we call "unstructurecl documents"
which means the stlucture and cclntent of them is ttut of
c()ntťol of the user. These docun]ents al'e usually placecl

in the Internet ol in some public or private databases.

The user has no owner's ot'author's rights to change any-
thing in them. As example we can menti()n pirblic mar-
ket-related clocuments such as collection of consumer
opinion. research results oť ptltent1al neecls fbr proclucts

or services. commercial c1escr'iptions oť prclducts clť com'
petitors. ofbrs ancl experience of customers in e-shops,
etc. There rnight be thousancls of cJocuments cttnde-
scenclecl lvith one type (class) of procluct. The knowledge
obtainecl tl'om these clocuments fbr exaniple about con-
sutners' neecls anci opinions seeÍns to be very ge ner'al and
not much reliable. We think that tl're reliability grows
with raising number of texts analyzecl. The anall,sis of
hunclreds tlf clocuntents Ír'orrr tlit1'erent sotll'ces can ťinal1y

bring i'aluable knowledge which is not in Íbct explicitly
mentioned in single tlocuments ancl that's why it cannot
be obtained by stuclying onlv severaI pieces. The analysis
oť high nuntber of texts is irripclssible r.vithout Solne au-

tornatizecl or semi-itutonratizecl support.
In a foilorving case study we propose a combined

method Íbr searching typical Í'eatures of procluets using
chzrracteristics rriacle by difterent proclucers.

The seconcl type of documents we call "structured"

what means that the user is able to create or change the

content or structure of the docr,rments. In this group lve

Íiicr-rsed on internal clocuments which contain rules. Íilr-
mer solutions ancl experiences r'vhich can be usecl in situ-
ation r'vhen quick response is needecl. Each ťirrl. region
ancl state prepafes ancl rnaintaíns a set of docunrents
il'lrich can be used tbr scllving eÍnergency sitrrations' ltl
comrnercial enterprises the emergency situation is nut

necessarily connected with natural disasters bLrt also with
technical acciclents. extremely rapicl ancl crucial changes
in the mtrrket. unrespectrible behavior of contpetitors.
crimina] oÍTénce. etc.

'Ihe pre-preparecl docunlents .lre the sout'ces of
knowleclge tbl decision makers in these situations. How-
ever. the clocuments are re|easecl by cliÍ'terent iiepirrt-
ments ancl concet'ned r.l'ith cliÍ}-erent aspects oť the knowl-
edge" Theretbre, it is clitTicult to tincl and extract iill
related knowleclge pieces Ír'cinl the clocunrents c1uickly
( R o n g . 200-5). We suppose that cclnlnon structure ctf

these dtlcLrnlents can be helpÍul brlth Íbr the clecisitln
rnaker and also Íbr the operatitlnal sr"rbject (enlplo1'ees

and operational ciepartments).

NIATERIT\I, AND NTETHODS

Analysis of erternal documents

We here explain our approach on extractin-s clata on

significant Í'eatures of conrpetitive pr<lclucts. The anirlysis
can ťincl whicI-r proclr'rct properties nlust be enlphasized in

new protluct developrnent as rvell it can help in evalua-
tion of nrarket position of already existing procluct. The
lnclst inrportant fěatures of proc1r-rct comnlon fbr cornpeti-
tive proclucers can be used its criteria Íbr multiple er'iter'il
evaluation.

The proposed approach has fbllowing steps:
l. ('ttllee tit'n ol- uppropriulc tert

The easiest r,vtry is to use sorne web search engine. For
a general question one can get thousant1s oť nratching
texts what is an advantage in this method.
2. Finding the nrost Íiequent wot'cls in texts

This Íinding cirn be nracle by solne comnlercial text
m i n ing tclol s (http ://w ww- 3()ó. i bnl.conl/sof tlv are/data/

/im iner : http ://r'vr,i.'r'r,. rne gap Llter.c ont ).

3. Removing all words lvhich occur in less than ce ttain
percent of documents
The percenta'ge can be set aclequately to concrťtť situ-

ation.
zl. Choosing typical noun phrases

This step shoulcl be macle by hunran expert. The erpet't

extracts the noun phrases that are consiclered to l'eflect the
proclr-Lct concept from the set of most tiequent worcls.

He/she may also ťind ancl jtlin together synonyms so that

they will be Írrrther treatetl as the sanle expression. These
phr'nse: will serrc us Jcreriptrorl prttťrn\.

-5. Fincling words nratcl.ring the clescription pattel'n
The words matchecl the clescripticln pattern are ex-

tfacter1 as keyr'vor'ds lvhich reflect tlre main Í'eatures of
the procluct.

The procedure with descripticin patterns should avoicl
choice of worcls which do not really clescribe the ploduct.
The nlost Íiequent r'vorcls have usually l'righer grrrllrlrlti-
cal than meanin-u importance.

C]ASE STUDY

Finding considerable Í'eatures of LCD mtlnitors

For clemonstration of above clescribecl process we col-
lectecl 2() texts (Íiorn 108 000 000 oÍÍbrec'l bv the r'veb
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Tablc 1. Typical phrases and keywords in LCD monitors descriptions

Pht'asc Ó,.,.,''.r"a ri''".Pntase Occur.red tirnes

Pl'oriclc.. \uppol1s. securť\ 26ťl'ovldes, Suppot'ts, Secures l, 26

It is possible to connect 1j 
]

Ke; u trrds

Connector

Occurred times

t7

t6Point size

Native resolution

High resolution

Response time

Ergonomics

High quality of picture

OSD menu

Convenience

Us91l1q]! ťor, pay attention 14 12

t2

ll
10

l0

9

9

Maximal security

Easy control

Modern design

Acceptable price

Srnall size and weight

High contrast

also some fast and crucial changes in economical and
marketing environment which can cause serious eco-
nomic loss. Quick response in such terms is the core ap-
proach to reduce the loss. On the other hand the situation
with quick answer demand could not represent only po-
tential threat but also unrepeatable chance.

Although there are many differences among emergen-
cies according to R o n g (2005) it is always necessary to
provide the knowledge about know-what, know-how.
know-when, know-which and know-where for the deci-
sion maker to enable him make quick response. When
a problem occurs the subject and functional departments
will deal with the objects. The functional departments
should execute the task with related resources such as
manpower' materials' and Íunds and So on.

The emergency response can be also described by
task sets and an object sets (Fig. l).

Fig. 1. Problem-driven quick response

8

8

6

6

5

5

search engine) on LCD monitors produced by 7 various
companies (http://www.eizoshop.cz). AÍter removing al1
words which were in less than l/4 of documents and
joining synonyms together into one expression we found
3 typical phrases. which we further used for assigning
keywords. After it we searched fbr words matching these
phrases. Many of these keywords and phrases were
found in majority of documents, see Table 1, even sev-
eral times in one text. Using these keywords and phrases
we are able to describe important features of the product
and make mutual comparisons of monitors of different
producers.

The described method is simple and the results of the
case study were obtained on a small sample without using
any professional text mining tool. Even thought the results
can be used as a guide for potential customer or profes-
sional for setting evaluation criteria. The most frequently
mentioned properties can be considered as the most im-
poftant ones. We think that in this parlicular case bigger
sample will not bring deciding changes into the results.

Generally more advanced use of the Internet, i.e.
changeover from passive access to distributed infbrmation
to creation and exploitation of implicit is desirable. How-
ever, there is not an integrated and comprehensive model-
ing environment to efficiently utilize the knowledge re-
sources available on the Internet (M akow sk i, 2005).

EXTRACTION OF KNOWLEDGE FOR QUICK RESPONSE

We concentrated on internal firm documents which
are used in situation which demands of quick response.
The internal documents are primarily designed for being
read completely by target subjects. The authors oť these
documents do not suppose that the documents will be
worked up by artificial tools.

The situation is generally diÍÍbrent in enlergency,
when only some knowledge pieces are needed. The
emergency situation for company is not necessarily only
natural disasters, terror attacks or industrial accidents but

SOURCES
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Knowledge requirement for decision maker

When problem occurs the decision maker has to de-

termine who will deal (the department. team, and person)

with the problem - Í'uncticlnal department. For this deci-
sion it is necessary to know w'hat, vvhen and where ithap-
pened. Know ňolr. implies knowing the solution of the

problem. The problem can be divided into several ob-
jects which may become tasks for various functional de-

partments (Fig. 2).

Fig- 2' The knowledge flow Íbr dccision maker

Knowledge requirement for functional departments

The functional dep;utments execute certain tasks. So they

need to have the knowledge about the task solution and

about the sources necessary including their location. (Fig. 3)

Fig. 3. The knowledge t'low Íbr tunctional department

Quick response as transformation process

For the definition of the documents structure we can

use soft system methodology which describes each activ-
ity as a transformation process in which some "input" is

changed, or transformed, into some new Íbrm of the

same entity, the "output" (Checkl and, 1981).

Sm yth and C heckl and (1986) suggested defin-
ing (root definition) each purposeÍ-ul activity in consider-
ation of elements CATWOE. These elements can be also
used for definition of above mentioned points of the

knowledge flows, i.e. vvhat, who and hovv. see Table 2.

The quick response can be understood as a transforma-
tion process which input is a "need fbr decision" and out-
put a "reaction to emergency situation". In the frame-
work of the CATWOE definition a need for three more

specifications appears :

owner - those who could start and stop the transÍbr-
mation (in emergency situation this person must be

uniquely determined)
Cttstomer - those who would benetlt or will be dam-

aged by the decision (own firm, rivals, specific group of
employees)

Weltanschauulzg - makes the activities meaningÍul
(goals and policies, firm culture).

Basic structure of documents

The main problem is that the knowledge needed is

spread in a number of various documents and it is hard to

get required knowledge pieces in time. The goal of reor-
ganization of the firm documents is to support the knowl-
edge flow from decision maker to the functional depart-
ments and afterwards execution of tasks by finding
proper solutions and assignment of sources.

The reorganization of the firm documents should lead
to standard structure with clear rules concerning alloca-
tion of documents and access rights. The documents for
quick response are generally of two types:

a) Experience
- Past solutions and their results

- Proven decision making processes

- Best practices
b) Directives

- E,mergency plans

- Internal rules and regulations

- Law and rules established by state or local author-
ities comprehend into internal documents

Cr,lstomers

actors

weltanschauung

The victim or beneÍlciaries of the decision

How?

who would realize the decision

DEPARTMENT

RRSOI]RCE

how the problem or task will be solved

OBJECT

SOLUTION

ownero

Table 2. The CATWOE, elernents and knowledge flows
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The clocunrent tbr cluick response in thct contains cle-

scription of iictivities which sl.roulcl be carliecl on in cer'-

tain situations. These activities are tlansforrlations fionr
"neecl Ícrr clecision'' t0 ''feaction'' or "reSponse''. Matcl't-
ing the problenr situation rvith appropriate knowledge
pieces Íilllows the knowlecige flows Íbr clecision rnaker
or/and for the functional clepartment (see Figs. 2 ancl 3).

Each transtornlatioll can be nratched rvith l<nowleclge oť
vrltctt. ltow zrncl rr.'/ir,, as rve1l as with the ov'rter, cLtstonter

antl cortte"rt.

Hence the content oť tlre c]ocunrents should s1iort1-y

ancl sirrlply tiescribe the above nlentioned ó points. Tlre
structllre of the clocurnents shor-rlcl be leorganized so thiit
the knorvledge of above rnentionecl types can be tbLrnrl

cluickly, il possible by rneans of sorne altificial teiols.

RESULTS

Knowleclge has beconre one of the nlost important
Íirctors ťor organizations. The rapicl increase of iil'ailirble
texts raises the inlportance of methocls rr''lrich can etŤ'ec-

tively fincl usefirl knor.vleclge fbr support of hurnan cleci-

sion makers suttbring fionr infbrmational ol'erloacling.
In the paper we tried to compare lletlrods oť grrining

knowlecige Íionl twcl clit-terent types of docutlents.
F'irst gror'rp contains huge atnount of dtlcuments oť

díťf'erent structllre and content ivhirt is typictrl Íbr texts on
the Internet' Exploitation oť these texts seems ttl llitlt
only to shallow' and inaccurate results. But when we take
advantage oť great nurnber of available texts we nray tlb-
tain uselll knowleclge which is not explicit in them. In
sear'ching Íbr typical property of a procluct r've Íbund thirt

the sanle expressions clccur itl majclrity of texts oť difŤ'er-

ent proclucers. Fronl this Íiict we clet'ived thtrt tl-rese prop-
erties are inrportant crncl should be observed and conr-
parecl. We recornrnend using these properties also as

criteria Íbr nlLr1tiple criteria decision nraking.
Secorrcl group consists of Íirnl rlocurtlents r'vhich can

be usecl in the situation of cluick response neecled. lnter-
nal ciocuments are usually clesignecl tbr being reaci whole
ancl properly by human subjects. In emelgency sitirrrtion

SepaÍ.rte pieces clf knowlec1ge nlust be Íbund and used
rapiclly. The investigation of knorvledge needs of the

subject (clecision rnaker') and the object 1tr-rnctional de-
pal'tments) rlf c]ecision nlilking Íbllol'ved the knowledge
flor,i,s. Both the subject and the object need answers tc)

questions what. hor.v ancl who. Answers to these clues-

tions shotrlcl tornlat the basic structufe oť c]escribecl clocu-

ments. From the point of vierv of the activity as a tl'ans-
folmation process there shoulcl be three nrore
characteristics: the o'uvner. the customer ancl the 'uveltan-

schauung (worlc1vierv, context). Unic1ue Structure oť
clocumentS proclr"rcecl by diÍl'erent depat'tments or alrthors
r.l'ill be a Support Ítrr c1uick and correct clecision anc] task
execution.

Even thought extracting the kntlwledge tionl dif'ťerent

types of clocuments rnight not be easy ancl various tools

and nlethocls neecl to be clesignecl; exploitation oÍ all pos-

sible soLrlces of knor'vleclge is grounclwork ior a sustein-
able competiti ve aclvanta-ue.
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Významný rozdíl při získávání znalostí z dokumentů představuje faktor vlastnictví dokumentů, ze kterého vyplývá
moŽnost ovlivnit jejich strukturu. Dokumenty jsme z hlediska možné analýzy a získáváni znalostí rozdělili na interní
a externí.

Externí dokumenty nejsou ve vlastnictví firmy nebo osoby, která jepouživá, tzn. není možno do nich zasahovat
a měnit jejich Strukturu. Jedná se zejména o veřejné materiály, zprávy publikované konkurenčními firmami, vědecké
podklady, zákony a další regulace státních a místních orgánů.

V příspěvku navrhujeme kombinovaný postup pro získání důležitých charakteristik vybraného produktu
z propagačních materiálů různých firem. Postup je zaloŽen naanalýze textu Z hlediska vyhledávání nejfrekventova-
nějších slov (podstatných jmen) ve velkém počtu textů. Tato slova mají význam, pokud jsou ve spojení s určitými
slovesy a pokud se vyskytují ve velkém procentu zkoumaných textů. Tímto postupem se nám podařilo vyhledat určité
charakteristiky výrobků, které jsou důležité a mohou sloužit např. jako kritéria pro vícekriteriální rozhodování. Tato
metoda dává pouze přibliŽné výsledky, její význam se zvětšuje při velkém počtu textů.

Do druhé skupiny patří dokumenty, které vytváříme nebo jejichŽ strukturu jsme schopni upravovat. To jsou interní
dokumenty prvotně určené ke čtení a studiu pro příslušné zaměstnance a předpokládáse,že budou přečteny podrobně
celé. Nejsou tedy většinou připraveny pro jakékoliv automatizované zpracování. Výjimku představují situace
vyžadujicí rychlou odpověď. Typické příleŽitosti vyŽadující rychlou odpověď na Státní nebo regionální úrovni jsou
nejrůznější krizové situace, jako jsou přírodní katastrofy a válečné konÍlikty' V prostředí firem patří do situací
vyŽadujících rychlou odezvu nejen podobné krajní situace (požár, průmyslová havárie), ale i rychlé změny trhu a akce
konkurentů, které mohou představovat jednak ohroŽení a jednak i příležitost, kdy při rychlém jednání je moŽno
výhodně nakoupit, získat konkurenční výhodu apod. Struktura interních dokumentů by proto měla být připravená pro
rychlé vyhledávání dokumentů i jejich částí'

Pro tento účelje vhodné definovat znalostní potřeby subjektů i objektů rozhodování pomocí toků znalostí' Třebaže
se jednotlivé dokumenty i situace značně liší, vŽdy je třeba pro správné rozhodnutí získat znalosti typu Co? KDo?
JAK? (R o n g , 2005). Pro definici struktury dokumentu je pak moŽno použít měkkou systémovou metodologii, která
chápe kaŽdou aktivitu jako transformační proces (Checkland' l98l). Smyth a Checkland (l986) navrhli
definici každé aktivity pomocí šesti základní charakteristik - prvků. Tyto prvky se dají pouŽít i ve znalostních tocích,
pokud otázky Co-KDo-JAK rozlišíme zvlášť pro tvůrce rozhodnutí a zvlášť pro výkonné sloŽky. Dokumenty
z nejrůznějších oblastí se dají strukturovat podle znalostních toků a obsahují-li jasně vymezené části' které dávají
odpovědi na základní otázky, dají se tyto části i celé dokumenty automatizovaně vyhledávat pro případ potřeby rychlé
odezvy.
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