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Linguistic Knowledge as a Background Component 
of an Application Oriented Workstation 

Ursula Leiter-Kdhrer* 

Abstract: Ful l text systems seem often to be the chea­
pest way of i n t roduc ing c o m p u t e r based m e t h o d s in to 
his tor ical research , as, at least at first g lance , t h e a lmos t 
comple te ly abolish the necessi ty for coding . I t is qu i te 
f requent ly d iscovered, however , tha t th is easy way of 
s ta r t ing a projec t ha s to be paid for later , w h e n the u n -
coded n a t u r a l language m a k e s i t difficult to base resul ts 
upon b road and well def ined categories . Research is des­
cr ibed which foucuses upon the in t roduc t ion of fo rma­
lized approaches , bo r rowed from l inguist ics . Such ap­
p roaches could u l t ima te ly m a k e the plain text , t r ans ­
cr ibed from a source , m u c h m o r e useful. T h e e m p h a s i s 
is pu t upon a concise in t roduc t ion of the l inguist ic con­
cepts necessary. These goals a re accompl i shed by defi­
n i n g the classes of knowledge a c o m p u t i n g e n v i r o n m e n t 
needs to process med ieva l texts , as occur ing in cha r t e r s 
with a m i n i m u m of explici te cod ing prov ided . 

The »historical« starting point 

T h e s ta r t ing po in t of our cons ide ra t ions a re several p ro jec t s at t he Uni­
versity of Graz, w h e r e different ed i t ions of sources a re be ing u n d e r t a ­
k e n . (1) T h e textual base i s uns t ruc tu r ed r u n n i n g text a n d the i n f o r m a t i o n 
un i t s a re d r a w n out by h a n d . Tha t i s why we decided to design a n d i m ­
p l e m e n t a mode l for text-processing, which is able to au tomat ica l ly t r a n s ­
form a text base in to a factual da ta base. T h e system - to be deve loped -
should be an in tegra ted par t of t he Historical Workstation, i n t roduced by 
Manf r ed Tha l le r (2). 

A c o m p u t e r m o d e l , which is able to do tha t , needs cons iderab le c h u n k s 
of knowledge as b a c k g r o u n d , inc luding: 

* Address all c o m m u n i c a t i o n s to Ur su l a Le i t e r -Köhre r , Fo r schungs ins t i ­
tut für His tor i sche Grundwi s senscha f t en , Univers i t ä t G r a z , He in r i chs t r . 
26, A - 8 0 1 0 G r a z , Ös te r re i ch . 
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1. Linguis t ic knowledge 
2. His tor ical knowledge 
3. World knowledge 

On ly knowledge-based systems are able to m a k e decisions, and m a k i n g 
decis ions is the only capabil i ty a c o m p u t e r has , because a m a c h i n e would 
neve r be able to un te r s t and like m e n . (3) Therefore the system needs m o r e 
formal ized knowledge than h u m a n be ings to process na tu ra l text. 

A textprocess ing system would need m e t h o d s of encod ing and us ing 
knowledge in ways that will p roduce the appropr ia t e behav ior . (4) T h a t 
m e a n s to c o m b i n e l inguistic knowledge about all levels of descr ipt ion 
(morphology , syntax, lexicology, semant ics , textl inguist ics) , with some im­
por t an t aspects of what m a k e s h u m a n s intel l igent , l ike knowledge about 
ru les , objects , ac t ions , even ts and heur is t ics , and knowledge about the (hi­
storical) reali ty. 

We propose that a nons t ruc tu red text could be s t ructured by us ing se­
veral d o m a i n s of knowledge , par t icular ly knowledge in l inguist ics. Th i s 
way of ana lys ing we call »semant ic pars ing» (5). The concept of » seman t i c 
pars ing« is based on the theory of r eproduc t ion of (historical) real i ty in 
sources and the theory of symbols and their use in greater s t ruc tures . To 
parse a text accord ing to a semant ic concept m e a n s the tokeniza t ion of 
r u n n i n g text in to uni t s , which are not only defined by the i r fo rm, but also -
and tha t is very impor t an t - by the i r m e a n i n g . (6) Semant ic knowledge is 
no t to be cons idered s tand-a lone , but always in connec t ion with o ther as­
pects of signs (syntax) and the si tuat ion in which the sign is used (prag­
mat ics) . 

The semiotic model 

Each c o m m u n i c a t i o n is based on us ing signs and the text is the verbal 
ou tpu t of a communica t ion -even t . But a text is not only the r ep roduc t ion 
of an (historical) event or an in ten t ion of an au thor , t he text itself is also 
an ac tual r ep roduc t ion of an abstract semiot ic mode l . There fore it 's ob­
viously clear , tha t the p h e n o m e n o n »sign« is the focal point of our reflec­
t ions . 

A sign is » s o m e t h i n g « , that h a s a percept ible appea rance and is vica­
r ious for some th ing else. D e p e n d i n g on the k ind of percept ion and the 
k ind of re la t ionsh ip to the object or fact of the real world , different classes 
of signs are d is t inguished. A language sign is a n o n - n a t u r a l (7) visual or 
acoust ic symbol (8) and its formal represen ta t ion is a rb i t ra ry connec ted to 
t he m e a n i n g of the sign. The re is no reason why the symbol five h a s t h e 
m e a n i n g of a size between four and six; tha t is only a conven t ion wi th in a 
g roup of people . 
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C o n c e r n i n g signs the re are some i m p o r t a n t aspects , which shou ld be 
t aken in to cons idera t ion for t he d e v e l o p m e n t of a semiot ic m o d e l su i tab le 
for i m p l e m e n t a t i o n : 

- O n c e C h a r l e s M o r r i s (9) def ined th ree aspects , which a re still funda­
m e n t a l for an adequa te descr ip t ion of signs and the in te r re l a t ions be tween 
t h e m . Th i s m o d e l is called a »semiot ic t r i ang le« . 

1. T h e syntact ic aspect: A sign is a lways connec ted to o the r signs. Th i s 
re la t ion organ izes on o n e h a n d the r e l a t ionsh ip be tween signs of 
the s a m e level , t he same complex i ty , and on the o the r h a n d t h e 
p r inc ip les of gene ra t ing signs m o r e complex in s t ruc tu re (sign -
sign re la t ion) . 

2. T h e seman t i c aspect: A sign is a lways connec ted to an objec t , a fact 
or an event of t h e rea l world - or the m i n i w o r l d - , which should be 
r ep roduced (sign - object re la t ion) . 

3. T h e p r a g m a t i c aspect: A sign is a lways connec ted to its user . T h i s 
re la t ion b r ings up the con tex tua l c o m p o n e n t s us ing signs, t h e in ­
t en t ion o f t he a u t h o r , t h e h is tor ica l b a c k g r o u n d and t h e i m m e d i a t e 
s i tuat ion (sign - user re la t ion) . 

- Acco rd ing to the m e a n i n g of s t ruc tura l l inguist ics the l anguage is con­
sidered to be a system of signs. T h e nex t step is to descr ibe t he pos i t ion , 
which a sign m a y h a v e wi th in t he system. 

1. Between signs the re is a syn tagmat ic r e l a t ionsh ip , wh ich o rgan izes 
t he c o m b i n a t i o n of signs in the i r l inear sequence . Signs which a re 
able to be c o m b i n e d to genera te m o r e complex s t ruc tures - l ike 
sentences - a re called to be in contrast. No t every sign is ab le to 
arise at every posi t ion of a sen tence . 

2. T h e r e is a pa rad igma t i c r e l a t ionsh ip be tween signs of t h e s a m e 
class. E l e m e n t s of one class a re in opposition, h e n c e they a r e no t 
a l lowed to be c o m b i n e d for p r o d u c i n g greater s t ruc tures . O n l y o n e 
e l e m e n t can appear at a special posi t ion wi th in t h e sen tence , b u t 
each m e m b e r i s able to rep lace an e l emen t of t he s a m e class. T h e 
m e m b e r s h i p of a genera l ized class is an i n h e r e n t p rope r ty of signs. 
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- T h e sign itself consists of two inseparab le par ts : the formal r ep resen ta ­
t ion , the percept ib le appea rance and the m e a n i n g , the sense given to t h e 
sign. This dual ism is the s tar t ing point of m a n y p rob l ems in descr ib ing 
signs, because the re la t ionsh ip be tween these two par ts i s d y n a m i c and no t 
u n a m b i g u o u s . D e p e n d i n g on the u n a m b i g u i t y and the dynamics of t h e 
»form - m e a n i n g ra t io« the re are different types of re la t ions : 

1. T h e 1:1 re la t ion m e a n s that only one formal represen ta t ion is con­
nected to exactly one propos i t ion . 

form } m e a n i n g 

Rega rd ing the dynamics o f t he lexicon, depend ing on t i m e a n d 
place, th is k ind of relat ion is qui te ra re . 

2 . T h e n : l re lat ion m e a n s that different fo rmal r ep resen ta t ions h a v e 
the same propos i t ion , they are the concre te va r ian t s of one a b ­
stract p h e n o m e n o n . Par t icu lar ly in his tor ical texts a great r i chness 
of va r i an t s is expected, especially the n a m e s of pe rsons appear in 
different spell ings. (10) 

Before process ing all these va r i an t s should be equal ized by sui tab­
le m e t h o d s , l ike the soundex -a lgor i thm (11), the skeleton -algo­
r i t h m (12) and the a lgor i thm for convers ions (13), which have al­
ready been i m p l e m e n t e d wi th in the His tor ical Works ta t ion . (14) 

3 . T h e l :m re la t ion m e a n s that one formal represen ta t ion can h a v e 
different propos i t ions . 
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terist ics of the context and co-text. Different k i n d s of ambigu i ty 
are possible: 
(1) the g r a m m a t i c a l ambigu i ty (e.g. the Lat in form exercitus h a s 

six different mean ings ) , 
(2) the syntactic ambigu i ty (e.g. the sen tence John told Robert's 

son that he must help him. m a y be read in six different ways.) 
and 

(3) the lexical ambigu i ty (e.g. wi th in the ph rase Ulricus de Kirch-
bach the word de indica tes e i ther Ulricus comes from a place 
named »Kirchbach« or Ulricus is a member of the gentry or 
Ulricus is a member of a family named »de Kirchbach« or dif­
ferent c o m b i n a t i o n s of t he a fo remen t ioned possibil i t ies) . 

4 . T h e n :m re la t ion m e a n s tha t different fo rmal r ep re sen t a t i ons a n d 
different m e a n i n g s a re over lapp ing . 

- T h e m e a n i n g of a sign itself can be descr ibed as a cluster of s eman t i c 
fea tures ( semant ic m a r k e r s ) . Those are the smallest pa r t s in to which t h e 
m e a n i n g o f a sign could b e divided (e.g. U + / - h u m a n e , U + / - l iv inge, 
U+ / f e m a l e e ) . Semant i c m a r k e r s a re used for genera l iz ing concep t s and 
for bu i l d ing semant ic t rees and ne tworks . T h e n o d e s represen t t h e con­
cepts inc lud ing the semant ic features and the edges represen t t he possible 
re la t ions be tween concepts and the h ie ra rch ica l dependency . Seman t i c fea­
tu res a re respons ib le for seman t i c res t r ic t ions , tha t m e a n s tha t some con­
cepts a re no t to be c o m b i n e d with some o the r s . For ins tance a concept wi th 
the fea ture U+ l ivinge canno t p roduce a greater s t ruc ture with a concep t 
c o n t a i n i n g the fea ture U- l ivinge. (15) In case of lexical ambigu i ty t h e 
seman t i c m a r k e r s m a k e possible the d i sambigua t ion . I f t he word bachelor 
occurs c o m b i n e d w i t h a n adject ive con t a in ing the m a r k e r U + femalee 
(e.g. pretty), you can be sure tha t the m e a n i n g of bachelor is no t a man 
with no woman, bu t well a female person with an academical degree. 

An adequa te descr ipt ion of signs (symbols) of different levels of c o m ­
plexi ty is only possible if all these features a re connec ted to a semiot ic 
mode l of descr ip t ion . A text is the most complex s t ruc ture of signs b o u n d 
together . 
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The Text - a cluster of relations 

Each cur ren t text is an actual var ian t of an abstract text-class-concept, 
which can be described in its prototypical macro-s t ruc ture . D e p e n d i n g on 
th is s t ructure several k i n d s of ent i t ies and re la t ions are possible and ex­
pectable . 

Ent i t ies are c o n t i n u o u s or d i scon t inuous un i t s which consist of one or 
m o r e signs with different levels of complexi ty . These concep t iona l ent i t ies 
can be descr ibed by their semant ic and syntactic p roper t ies as well as by 
thei r semant ic and syntactic re la t ions to o ther ent i t ies . 

T h e re la t ions ensue from 

(1) l inear i ty of text, 
(2) the syntactic and semant ic dependency and 
(3) the pa rad igmat i c subst i tu t ion-f rame. 

T h e cu r ren t text may n o w be seen as a cluster of re la t ions . T h e nodes of t h e 
n e t w o r k are the actual ent i t ies and the edges are the different ac tual r e ­
la t ions between t h e m . T h e ent i t ies and the re la t ions wi thin the ne twork 
can be seen as the fo rmal reproduc t ion of the cu r ren t l inear text. Th i s 
migh t be seen as a »hyper - represen ta t ion» (16) of text. 

The levels of description 

For t he i m p l e m e n t a t i o n of such a semiotic mode l as b a c k g r o u n d c o m p o ­
n e n t in an appl icat ion or iented works ta t ion , t he system ought to p rov ide 
several levels of descr ipt ion. This process is control led by the user in a 
twofold process: On the one h a n d the re i s the formal semiot ic descr ipt ion 
of t he ent i t ies to be found and on the o ther h a n d the re is a set of ru les , 
which b inds these descr ip t ions on to pa t t e rns , which can be parsed in the 
r u n n i n g text. 
All def in i t ions are m a d e by the user . On ly some sets of charac te r s a re 
predef ined, l ike the s tandard a lphabe t , the s tandard digits and the s t andard 
t e r m i n a t i n g signs, never the less it 's possible to change these p re -assump-
t ions . 

T h e »seman t i c parser« has two separate par ts : (17) (1.) a declara t ive par t 
for def in ing the ent i t ies and thei r p roper t ies and (2.) a p rocedura l par t 
con t a in ing the p roduc t ion rules . T h e first par t i s p r inc ipa l da ta - indepen­
den t , because the descr ip t ions represent general ized concepts . T h e second 
one i s m o r e da ta -dependen t , because the ru les b ind the descr ip t ions o n t o 
t he cu r ren t text . This unif icat ion resul ts in t he ind iv idua l ent i t ies of t he 
text , which could be (1.) m a r k e d with user-defined s t a r t / s top symbols , (2.) 
s imply listed or (3.) put in to an ex te rna l d ic t ionary . 
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T h e declarative component of the » semant ic parser« p rov ides several 
levels of descr ip t ion . For the ident i f icat ion of ent i t ies t he user h a s to de­
clare t h e m with all the i r re levan t p roper t ies . They can be static, i f they are 
i n h e r e n t fea tures and hence con tex t - independen t , and they can be dyna­
mic and fuzzy, i f they related to t he s i tuat ion ( t ime and place) , to o the r 
ent i t ies found or to the character is t ics of the context or co-text. W i t h i n 
these dec la ra t ions several tools a re suppl ied, l ike ex te rna l d ic t ionar ies , se­
m a n t i c n e t w o r k s and different m e t h o d s , for ins tance the a lgo r i t hms for 
the equal iza t ion of va r i an t s descr ibed above . 
T h e levels of descr ipt ion depend on the complex i ty of the en t i ty to be 
indica ted . Firs t the single signs h a v e to be dec lared , a f te rwards t he m o r e 
complex signs, which use specified sets of single signs, and at last the un i t s 
(ent i t ies) , which a re to be found in r u n n i n g text. To m a k e th is possible, t he 
»parse r« suppl ies several c o m m a n d s , each c o m m a n d r ep re sen t i ng o n e le­
vel of descr ip t ion . T h e c o m m a n d s suppor t e i ther the descr ip t ion of t he 
percept ib le a p p e a r a n c e , or the formal descr ipt ion of t h e m e a n i n g , or bo th 
of t h e m . 

SET: »Sets« a re set- theoret ical cons t ruc t ions used to specify cha rac t e r s 
(single signs) as e l e m e n t s of a set or a subset. 
T h e r e are some predef ined sets, l ike the s t andard cha rac te r s of an a lphabe t 
( n a m e d alpha), t he s tandard de l imi t ing signs ( n a m e d delimiter) a n d t h e 
s tandard digits ( n a m e d digit). O t h e r sets, l ike the set vowel, is to be 
defined by the user . 

PATTERN: »Patterns« a re fo rma l descr ip t ions of u n i t s wi th in t he r u n ­
n i n g text. 
They are cons t ruc ted e i ther with cons tan t s , or with def ined sets. T h e r e a re 
predef ined patterns, l ike the s tandard a s sumpt ions in case of t he un i t s 
word and sentence, they are defined by the predef ined sets. T h e pat-
tern-command suppor t s several p a t t e r n - m a t c h i n g rou t ines . (18) Patterns 
only act on t he level of fo rmal descr ip t ion , t he r e is no aspect of m e a n i n g 
involved . 

TYPE: »Types« a r e also set- theoret ical cons t ruc t ions , bu t u n l i k e sets, t h e 
m e m b e r s are objects or pa t t e rn s (objects def ined by the i r fo rmal 
r ep resen ta t ion ) . 
A type can be seen as a concep tua l user-defined class a n d the m e m b e r s a re 
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the possible extension of such a class. Therefore the m e m b e r s h i p b r ings up 
a semant ica l c o m p o n e n t of descr ip t ion. Types a re e i ther defined by e n u ­
m e r a t i n g all possible m e m b e r s , or - if the n u m b e r is too great - by defi­
n i n g the type as a poin ter to a node of an ex te rna l semant ic n e t w o r k . T h e 
extension of a type defined l ike th is a re all objects , which are related to 
the n o d e by the is-a re la t ion . 

ENTITY: »Entities« a re the most complex un i t s , which are possible to be 
declared. 
T h e defini t ion of such entities encloses the descr ipt ion of all p roper t i es a 
ent i ty m a y have . U n l i k e types which are described in an ex tens iona l way 
by e n u m e r a t i n g , the entities are described in tens ional ly by def in ing the i r 
features . Like types an entity m a y refer to an ex te rna l d ic t ionary or a 
semant ic ne twork and by th is way an ex tens iona l c o m p o n e n t of descr ip­
t ion is involved. An enitity is described by a typical combina t ion of dif­
ferent features , l ike: 

- t he syntactic features , which specify the syntactical behav iou r (syntac­
tical funct ion) and the syntactical ru les for combina t i on , 

- t he semant ic m a r k e r s , which formal ize par t s of the enitity>s m e a n i n g . 
Some t imes i t is very difficult to dis t inguish be tween syntactic and 
semant ic features (19), 

- t he semant ic re la t ions , which e i ther re la te ent i t ies or collate t hem to 
concep tua l classes, 

- the pa rad igmat i c proper t ies , which m e a n the m e m b e r s h i p of a con­
ceptua l class or a po in te r to an ex te rna l d ic t ionary or n e t w o rk , 

- the syntagmat ic proper t ies ,which define t he posi t ion within the l inear 
sequence (text), the n u m b e r and the posit ion of smaller un i t s ge­
n e r a t i n g t he ent i ty, 

- t he levels of complex i ty by dec la r ing all smal ler un i t s , which a re c o m ­
p o n e n t s of an ent i ty, and the dependency be tween t h e m . Such un i t s 
a re e.g. types, patterns or as well entities, 

- t he fo rmal appea rance , defined by the pattern - s ta tement . 

T h e actual ly found un i t s in the cu r ren t text represent the ac tual ex tens ion 
of t he declared enti ty. 

CONTEXT: T h e context - s ta tement is used twice: For the makro - s t ruc tu re 
on the one h a n d ( c o - t e x t ) (20), and on the o ther h a n d for t he con tex tua l 
impl ica t ions ( c o n t e x t ) , i f the text -product ion and tex t -comprehens ion is 
inf luenced. 

T h e declara t ive c o m p o n e n t itself is insufficient for indica t ing user-de­
fined un i t s in cu r ren t texts . T h e m a t c h i n g rou t ines act with a p roduc t ion 
system, the procedural component of the »pa r se r« . 
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Even th is c o m p o n e n t is def ined by the user , w h o declares sets of ru les 
which b ind the descr ip t ion on to pa t t e rns , possible to be parsed in t h e text . 
A single ru le consists of two par t s : t he condi t ion and the conclus ion (21) A 
condi t ion »f ires«, i f t he pa t te rn ma tches . I f o n e user-def ined uni t is found 
and the un i t is a m e m b e r of a greater s t ruc ture , t he system tr ies to » c o m -
plete« t h e un i t . In case of success t he un i t will be ind ica ted , in case of 
fa i lure the system tr ies a n o t h e r ru le . Th i s step by step process will be d o n e 
un t i l t h e r e i s no ru le possible a n y m o r e . 

Notes 

(1) (1) T h e Urkundenbuch der Steiermark und ihrer Regenten. See t h e 
recent r epor t on the pro jec t : F r i ed r i ch H a u s m a n n : U r k u n d e n b u c h 
der S te ie rmark u n d ih re r Regen ten , Band I - III u n d V ff. In : XI I . 
Bericht der His to r i schen L a n d e s k o m m i s s i o n für S t e i e rmark , 16. G e -
schäf tsper iode (1982 - 1986), ed. by O t h m a r Pickl . G r a z 1988, pp.79 -
90. (2) T h e urkundenbuch des Patriarchats Aquileia. T h e first v o l u m e 
of th is projec t i s a l ready publ i shed: R e i n h a r d Här t e l : D ie äl testen 
U r k u n d e n des Klos ters Moggio (bis 1250). Wien 1986 (Pub l ika t ionen 
des His tor i schen Ins t i tu t s be im Ös te r re ich i schen Ku l tu r in s t i t u t in 
R o m , 2 . Abt. , R e i h e 6), (3) T h e Research on the med ieva l a d m i n i ­
s t ra t ion and chance ry of Regensburg : See Susanne Botzem - Ingo H. 
Kropa£ : In tegr ie r te Masch ine l l e Edi t ion am his tor i schen Arbe i t sp la tz ­
r echne r : Repräsen ta t ion u n d D o k u m e n t a t i o n von Quel len u n d W i s ­
sen am Beispiel des Regensburge r Kanz le i - und Verwal tungswesen im 
Spätmi t te la l te r . G r a z , Ins t i tu t für Gesch ich t e 1989 ( In tegr ie r te M a ­
schinel le Edi t ion - Ber icht 1, unveröff . Arbe i t spap ie r ) . 

(2) See M a n f r e d Tha l le r : T h e Dai ly Life in the M i d d l e Ages, Ed i t ions of 
Sources and D a t a Process ing. In : M e d i u m A e v u m Q u o t i d i a n u m 
Newsle t te r 10, 1987, pp . 6 - 28. 

(3) See the discussion be tween the represen ta t ives of the »Strong AI 
assumption«% l ike Doug las R. Hofs tad ter (ed.): T h e m i n d ' s I . Fan ta s i e s 
and Ref lect ions on Self and Soul. Toron to 1981, w h o says tha t » M i n d s 
exists in b r a i n s and m a y c o m e to exist in p r o g r a m m e d M a c h i n e s « 
(p.382.), and the represen ta t ives of the »Wake AI assumption«, l ike 
(1) John Searle: M i n d s , Bra ins , and P r o g r a m s . In : Hofs tad te r (ed.) 
1981, (2) Terry Winograd and F e r n a n d o Flores : U n d e r s t a n d i n g C o m ­
pu te r s and Cogn i t ion . A N e w F o u n d a t i o n for Des ign . N e w Jersey 
1986. 

(4) See J a m e s Al len: N a t u r a l Language U n d e r s t a n d i n g . Ca l i fo rn ia 1987. 
(5) See Ingo H. Kropad - Ur su l a L e i t e r - K ö h r e n Analy t ica l Seman t i c Pa r ­

sing System: Ein P r o g r a m m zur au tomat i s ie r ten Ind i z i e rung u n d I n -
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ha l t se r sch l ießung . G r a z , Forschungs ins t i tu t für His tor i sche G r u n d ­
wissenschaften 1989 (ASPS - Bericht 1, unveröff. Arbe i t spap ie r ) . 

(6) Or ig ina l ly the t e rm »pars ing« was used for process ing sentences only 
in to thei r syntactic s t ruc ture , d u r i n g the last years a semant ic in ter ­
pre ta t ion m a y be involved. 

(7) U n l i k e n o n - n a t u r a l signs, the fo rmal representa t ion of a n a t u r a l sign 
is given by n a t u r e and not d e p e n d i n g on conven t ion , e.g. smoke means 
fire. 

(8) Accord ing to the » f o r m - m e a n i n g re la t ionsh ip« the re m a y be a fo rmal 
coherence (icons), a causal coherence (indices) or a conven t iona l co­
h e r e n c e (symbols). 

(9) See Cha r l e s W. Mor r i s : F o u n d a t i o n of the Theory of Signs. Ch icago 
1938. 

(10) In the Prosopographical Databank for the History of the South-East 
Territories at the Roman Empire until 1250 t he re are 1985 persons 
m e n t i o n e d , whose n a m e h a s the m e a n i n g » U l r i c h « , bu t th is single 
m e a n i n g appears in exactly 91 different o r thograph ica l va r ian t s . 

(11) T h e soundex -a lgori thm t r ans fo rms a source-str ing in to a n u m e r i c 
va lue , d e p e n d i n g on the phone t ica l va lue of each charac ter of t h e 
str ing. 

(12) T h e skeleton -a lgori thm reduces a source-str ing in to a skelet of cha­
rac ters , which are most dis t inct ive in sense. 

(13) T h e conversion-tool consists of several sets of posi t ion-sensi t ive r e -
wri t ing-rules . T h e source-str ing is systematically and gradual ly con­
verted in to a »no rma l i zed« target-str ing. 

(14) See Manf red Thal ler : Kteico 3.1.1. Ein D a t e n b a n k s y s t e m . St. K a t h a ­
r inen 1989 (Ha lbgraue Re ihe zur His tor ischen Fach in fo rma t ik , Serie 
B: Sof twarebeschre ibungen , Bd. 5); Peter Becker: KXEICO. Ein Tutor ia l . 
St. K a t h a r i n e n 1989 (Ha lbgraue R e i h e zur His tor ischen Fach infor ­
ma t ik , Serie A: His tor ische Q u e l l e n k u n d e n , Bd. 1). 

(15) At this place the well k n o w n sentence of N o a m C h o m s k y should be 
m e n t i o n e d : Colourless green ideas sleep furiously. 

(16) See Josef Wal lmannsberge r : Hyper t ex tmode l l e in der In fo rma t ions ­
wissenschaft : Die Welt als Text - Die Bibl iothek als Hyper tex t . In : 
Mi t t e i lungen der Vereinigung Öster re ich ischer Bib l io thekare 43 , 
1990), pp . 6 - 19, decr ibes the four dis t inct ive features of hyper tex t : 
(1) Associat ive cha ins , (2) different data-types (visual and acoust ic) 
should be an in tegrated par t of the textbase, (3) m o r e possibil i t ies in 
in fo rmat ion ret r ievel and a (4) p ragmat i c view of ac t ions and si tua­
t ions 

(17) T h e fol lowing expl icat ions represent the actual state of t he research in 
t he project ti t led »Systementwicklung zur automatisierten Indizierung 
und Inhaltserschließung für Zwecke der historischen Faktendoku-
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mentation (Analytical Semantic Parsing System - ASPS)«, sponsored 
by the Aus t r i an Ministerium für Wissenschaft und Forschung. 

(18) See Wolfgang L e v e r m a n n : C M A T C H : M u s t e r e r k e n n u n g in Ze ichen­
ke t t en . St. K a t h a r i n e n 1989 (Ha lbg raue Re ihe zur His to r i schen 
F a c h i n f o r m a t i k , Serie B: Sof twarebeschre ibungen , Bd. 4). 

(19) See N o a m C h o m s k y : Aspek te der Syntax-Theor ie . F r a n k f u r t am M a i n 
1978. 

(20) For the par t icu lar f o rmu la s and the pro to typica l s eman t i c s t ruc tu re of 
cha r t e r s see: Ingo H. Kropa<5: In fo rma t ionssys t eme in der Gesch i ch t s ­
wissenschaft . Konzep t i on u n d A n w e n d u n g am Beispiel der P roso -
pograph i schen D a t e n b a n k zur Gesch ich te der südöst l ichen Re ichs ­
gebiete bis 1250 (PDB) . G r a z 1988 (dzt. unveröff . Habi l schr i f t ) 

(21) See C o s i m a S c h m a u c h : Wissens repräsen ta t ion . In : T h o m a s Chr i s t a l ­
ler (ed.): Küns t l i che In te l l igenz . 5 . F r ü h j a h r s s c h u l e , K I F S - 8 7 , P rocee ­
d ings , Berl in 1987. 
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