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Abstract
We present a computational morphological description of Old Swedisteimgnted in Functional Morphology. The objective of the
work is concrete — connecting word forms in real text to entries in eleictdintionaries, for use in an online reading aid for students
learning Old Swedish. The challenge we face is to find an appropriatel wfodil Swedish able to deal with the rich linguistic variation
in real texts, so that word forms appearing in real texts can be comhiectiee idealized citation forms of the dictionaries.

1. Background in digital form on the internet. Two sites with extensive
1.1. Motivation collections of Old Swedish texts ar@prakbanken(the
wedish Language Bankhttp://spraakbanken.gu.se>)
t the University of Gothenburg arfebrnsvensk textbank
(the OIld Swedish Text Bankhttp://www.nordlund.lu.
se/Fornsvenska/Fsv%20Folder/index.html>) at Lund

Languages with a long written tradition have accumulate
over the centuries a rich cultural heritage in the form of
texts from different periods in the history of the language

community. In these texts, we find information on manyUniversity. The standard reference dictionaries of Old

aspg_cts OT the origins ?]nd history oI_ourcuII(;uret. ¢ bSwedish have also been digitized (by Sprakbanken) and
__>INce languages change over time, older texis can bg . o, Hijaple for word lookup via a web interfachttp://
difficult or impossible to understand without special train

.gu. > i - -
ing. Indeed, the oldest extant texts in many European Ian§p;6:i|;bpir:|;ig fsubsyegsggg{ ag?en (Sm::ntfu” text for re

guages must in fact be translated in order to be accessibFee
to a modern reader_. In Sweden, the training o_f profes_smni_z_ Toward a Solution
als who can keep this aspect of our cultural heritage alive by

conveying the content of, e.g., the oldest Swedish legal an@ur project aims to aid online reading of Old Swedish texts
religious texts (13th—15th c.) to a modern audience, is thécf. Nerbonne and Smit (1996)) by providing access to au-
province of the academic discipline of Swedish Languagdomatic morphological analysis and linking that to aveléab
and Linguistics at Swedish universities. lexical resources.

Consequently, an important component of all Swedish  For our goals, we need morphological analysis, i.e. an
Language university curricula in Sweden is the study of theanalysis module which returns, crucially, a lemma as part
older stages of the language. For obvious reasons, any forof its result, since the lemma is necessary in order to ac-
of any language older than a bit over a century will be ac-cess the online dictionaries. This makes the methodology
cessible only in writing. Hence, our main source of histor-of our project different from that of, e.g., Rayson et al.
ical Swedish language data is in the form of old texts, and2007), where a POS tagger trained on Modern English
courses in the history of the Swedish language, in comparawvyas adapted to deal with the Early Modern English of
tive Scandinavian and in Old Swedish, all contain — in time-Shakespeare’s time. It is doubtful whether this methodol-
honored fashion — a module where students are requiredgy would have helped much if the target language had
to read a certain amount of texts. In equally time-honoredeen Old English (Anglo-Saxon) instead, because of the
fashion, students have two main tools for working with Old much greater linguistic distance between the two varigties
Swedish texts: dictionaries and grammar books. which are most appropriately seen as two entirely differ-

There are excellent editions of Old Swedish texts avail-ent, but related languages. What we have in our case are
able in book form, as well as good grammatical descripiwo historical language stages as far apart linguisticadly
tions (Noreen, 1904; Wessén, 1969; Wessén, 1971; Wessédodern English and Anglo-Saxon (see section 1.3).

1965; Pettersson, 2005) and reference dictionaries (sec- POS tagging is also a different kind of analysis from
tion 1.4). Both text collections and reference works suchthat provided by a morphological analyzer. The former will
as dictionaries and grammars tend to be out-of-print worksprovide only one analysis of each text token, the most prob-
which does not in any way detract from their usefulnessable one in the given context, whereas the latter will pro-
or their accuracy, but which does present some practicalide all readings licensed by the lexicon and grammar, but
problems. Students are confined to using reference copiesill not take context into account. POS tagging wall
held in departmental libraries, but often departments sewaysprovide an analysis, however, whereas a morpholog-
themselves forced to restrict access because of the excasal analyzer may fail to do so if a lemma is lacking in
sive wear this causes. its lexicon or a form is not allowed by its grammar. Thus,

However, historical texts are increasingly available alsoPOS tagging and morphological analysis are complemen-
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tary; POS tagging is often used to select among competwvays, even on the same page of a document. Not only is
ing morphological analyses, the combination of the twothere variation in the orthography itself, but also geobrap
methods thus providing both disambiguation and lemmaical variation, because no unified standard variety had been
tization. Our goal in the project described here is to pro-established at the time when the texts were produced.

vide (undisambiguated) morphological analysis including The second factor makes itself felt in the number of
lemmatization of text words, in order to link them to the variant forms in our inflectional paradigms (section 2).
corresponding dictionary entries. A natural future exten- As for the third factor, during the second half of the
sion of the work would be a disambiguation module, eitherOld Swedish period the language underwent a development
a POS tagger or, e.g., a constraint grammar (Karlsson dtom the Old Norse (or Modern Icelandic, or Old English)
al., 1995), but we believe that the differences between Oldnainly synthetic language type to the present, considgrabl
and Modern Swedish are great enough to preclude an easyore analytical state. In addition (or perhaps compounding
adaptation of a Modern Swedish POS tagger or constrairthis process), the sound system of Swedish was thoroughly
grammar. reorganized.

We are partway through the project. The morphologi-  Forinstance, in the nouns, the case system changed pro-
cal analysis module is completed for all regular paradigmgoundly during this period, from the old four-case system
and some others (section 2), and a small number of lexitnhominative, accusative, dative, genitive, in two numpers
cal entries have been provided with inflectional inform@tio to the modern system with a basic form and a genitive clitic
(section 2.3). This is primarily what we report on in this pa- which is the same in all declensions (as opposed to the
per. We are now in the process of providing all lexical en-old system where there were a number of different geni-
tries with inflectional information in the form of paradigm tive markers), and where most functions that the older case
identifiers (section 2). This task is not completely trivial forms expressed by themselves have been taken over by a
since the extant texts do not always allow us to determingombination of free grammatical morphemes and a much
to which inflectional class a particular lexical entry stibul more rigid constituent order.
belong. In the texts that interest us, these changes are in full

However, the main challenge still remaining is the is-swing, which manifests itself as variation in inflectional
sue of how to deal in as principled a way as possible withendings and in the use of case and other inflectional cat-
the considerable linguistic variation presentin the téxé$  egories and in the distribution of the corresponding forms.
we are working with, and which presents us with a differ- It is not always easy to tease out the contributions of
ent situation compared to working with modern texts (secthese different factors to the linguistic motley evinced by
tions 1.3 and 3¥. the texts. Without doubt, the diachronic component is im-
portant — the texts are after all from a period three cerdgurie
. . C . in length — but it is also probable that the lack of standard-
Orthographic | nconsst_ency, L mgw_stlc Variation ization simply allows normal synchronic language variatio
and L anguage Change in Old Swedish Texts to “shine through” in the texts, as it were, rather than being

The texts are from the so-called Old Swedish periodgjiminated as is normally the case with modern, normalized
(1225—1526), ConVentiona”y subdivided into Classical Ol written standard |anguages_

Swedish (1225-1374) and Late Old Swedish (1375-1526),

covering a time span of 300 years. The language of the ext.4. The ReferenceDictionaries

tant Old Swedish texts exhibits considerable variation, fo The three main reference dictionaries of Old Swedish are:
at least the following reasons:

1.3. Down the Foggy Ruinsof Time:

1. The orthography was not standardized in the way that ® Soderwall (1884) (23,000 entries);

we expect of modern literary languages; o Soderwall (1953) (21,000 entries); and

2. the language itself was not standardized, in the sense,
e.g., that a deliberate choice would had been made
about which of several competing forms should be
used in writing; and

e Schlyter (1887) (10,000 entries)

The overlap between the three dictionaries is great, so
that we are actually dealing with less than 25,000 different
3. the Middle Ages was a time of rapid language changéieadwords. On the other hand, compounds — whether writ-

in Swedish, perhaps more so than any subsequent péen as one word or separately — are not listed as indepen-

riod of similar length. dent headwords, but as secondary entries under the entry of
one of the compound members. Thus, a full morphological
description reflecting the vocabulary of the three dictrena
ies will contain many more entries, possibly by an order of

1 - . .. _magnitude more.
Of course we are quite aware of the fact that spelling variation As an examble of the kind of information that is avail-
is an empirical fact of modern language as well. There would be P

no need of spellcheckers otherwise. In the case of Old Swedisﬁ’,‘ble in the d!ct|onar|es, v_ve will br_|efly d|scu§s the entrles
however, there were no spelling norms, as far as we can tell. At th€0r the wordfisker(Eng. fish’), as it appears in these dic-
most, there were local scribal practices in the monasteries (whiconaries. The entryiskerin Soderwall (1884) is shown in
was where most of the text production occurred), different in dif- Figure 1. From this entry we learn thékeris a masculine
ferent places and never codified, to our knowledge. noun (indicated by “m.”, in the second line of the entry),

10

The first shows itself in a great variation in spelling;
the “same” word can be spelled in a number of different




fisker (Soderwall) ( fysker Lg 3: 301; -ar BSH 5: 5067 (1512). fiisker: fiisk RK 3: 4179. -ar),
m. [Isl. fiskr] L. 1) fisk. han tok w fiske tolpinigh Bu 100. taka fiska KL 12. thz forsta han
katadhe vt sin krok tha fik lhan en storan fisk ib. ib 13. Bo 240. Lg 546, 3: 9, 10, 301, 302. i
slike watne dru tholka fiska GO 978. étin the fiska oc hwitan maat Bir 4: 15. firska allir salte
fiska ib 5: 32. tw pund skarpa fisca SD NS 1: 656 (1407). - koll. han (gvarndammen) skal vara
open _ree vikur vin varend aa fisken gaar vpp ok swa lenge vim hosten. _aa vatneth er
mykith ok fiksen gar vpp FH 3: 4 (1352). ib 4: 15 (1451), 16. SD 5: 699 (1347, gammal
afskr.). dta fisk oc hwitan maat Bir 4: 15. VKR 17, 62. fighin dr han som fyrme ok findher
han fikh (for fiskh) a diska GO 105. tw stykke fisk Bir 5: 31. tw stykke firskan fisk ib 32. eet
stykke stekan fisk Bo 234. ii pund fiisk RK 3: 4179. 2) ?iiij (4) 16sa jirn bultar, item xi (11)
16sa fyskar, item 1 fangabult BSH 5: 506 (1512). - Jfr arbeidis-, bnéren-, flat-, horn-, hval-,
skal-, skarp-, skat-, sma-, spit-, stok-fisker. — fiska bater (-baater: -baat Su 363), m.
fiskarebdt. Su 363. — fiska ben, n. fiskben. eet fiska ben sath fast j hans halse Bil 900. KL
370. ST 102. — fiska dike, n. fiskdamm. ST 299. — fiska driit, £1.. — fiska fidl, n. fiskfjdll.
aff rutnom fiska fiéllom Bir 3: 203. — fiska finge ( fiske-), n. fiskafdnge. aff the fiske
fingeno Lg 3: 11. aff hwario fiske fange ib. — fiska hovudh ( hwifwd LB 7: 2635), n.
fiskhufvud. LB 7: 265. PM XLVIII. — fiska kyn ( -kdn), n. fiskslag. alla handa fiska kon Al
6495. — fiska lim, n. fisklim. tak fiska lim giorth aff maghommen PM XTL.VIL. — fiska liver
( -leffwer: leffrenas PM XXXVIII), {. fisklefver. PM XXXVIII. — fiska léghe, n. fiskidge.
RK 1: (Yngre red. af LRK) s. 263. Jfr fiskeldghe. — fiska skal, £ musselskal, sndckskal.
trykte han dllir wredh vth aff vlla fitthen ena fiska skal iller eeth kar fwlt mz daagh (concham
rore implevit) MB 2: 88. — fiska slagh, n. fiskslag. mang the fiska slagh, som aldrig fingos
ther forra Lg 3: 11. — fiska sudh (fiiska sodh LB 7: 159), n. fiskspad. aff fersko fiska sudhi
LB 3: 182.1ib 7: 159. — fiska thiuver, m. L.

Figure 1: The entryisker(Eng. ‘fish’) in Séderwall’s dictionary of Old Swedish

and that it has been attested in a number of variant spellings The morphological model used in FM isord and
(fysker fiisker, fiisk). We also find references to occurrencesparadigm a term coined by Hockett (1954). A paradigm
of the word in the classical texts, and finally there is aigti  is a collection of words inflected in the same manner and is
of the compounds in which it occurs, efigka slagh(Eng.  typically illustrated with an inflection table.

‘type of fish’). Soderwall (1953) is, basically, intended as  An FM lexicon consists of words annotated with
a complement to Soderwall (1884), citing more forms andbaradigm identifiers from which the inflection engine of
more attestations, originating in texts that became av@ila FM computes the full inflection tables.

after Soderwall’s timé&.Schlyter (1887) — as its title indi- Consider, for example, the citation forfisker which
cates — describes the vocabulary of the medieval Swedisjg assigned the paradigm identifiem m_fisker The

laws, and its entries generally contain a bit less inforomati paradigm identifier carries no meaning, it could just as well

than those in Soderwall (1884). be any uniquely identifiable symbol, e.g. a number, but we
2. A Computational Morphology have chosen a mnemonic encoding. The encoding is read
for Old Swedish as: “This is a masculine noun inflected in the same way

, as the wordfisket' (which is trivially true in this case).

2.1. Functional Morphology If the paradigm name and the citation form is supplied to
The tool we are using to describe the morphological comthe inflection engine, it would generate the information in
ponent is Functional Morphology (FM) (Forsberg, 2007; Table 1. To keep the presentation compact, we have con-
Forsberg and Ranta, 2004). We chose this tool for a numtracted some word forms, i.e., the parenthesised letters ar
ber of reasons: it provides a high-level description lan-gptional.

guage (namely the modern functional programming lan-  \we also show (in the last column of Table 1) how this
guage Haskell (Jones, 2003; Haskell, 2008)); it uses thgaradigm is presented in traditional grammatical treatise
character encoding UTF-8; it supports tasks such as (conys 0| Swedish, e.g. those by Wessén (1969) and Petters-
pound) analysis and synthesis; and, perhaps most impogyn (2005). For a discussion of the differences between the

tantly, it supports compilation to many standard formats,qr paradigms and those found in traditional grammatical
such as XML (The World Wide Web Consortium, 2000), descriptions, see section 2.3

LexC and XFST (Beesley and Karttunen, 2003), GF (Ranta,
2004), and full-form lexicons, and provides facilities the
user to add new formats.

The starting point of the paradigmatic specification, be-
sides the dictionaries themselves, are the standard gram-
mars of Old Swedish mentioned above, i.e., those by
2AI’[hough Soderwall is given as the author of this work, it was Noreen (1904), Wessén (Wessén, 1969; Wessén, 1971,
actually compiled after his death by membersSoenska forn-  WWessén, 1965), and Pettersson (2005). The number of
skriftsallskapetthe Swedish Ancient Text Society). paradigms in the current description by part of speech are
11




Lemma fisker Traditional
POS nn normalized
Gender m form
Number  Def Case Word form
sg indef nom fisker fisker
sg indef gen fisks fisks
sg indef dat fiski, fiske, fisk fiski, fisk
sg indef ack fisk fisk
pl indef nom fiska(r), fiskee(r) fiska(r)

nn m fisker fisker= pl indef gen fiska, fiskee fiska

- - pl indef dat  fiskum, fiskom fiskum

pl indef ack fiska, fiskee fiska
sg def nom fiskrin fiskrin
sg def gen fisksins fisksins
sg def dat fiskinum, fisk(e)num fiskinum
sg def ack fiskin fiskin
pl def nom fiskani(r), fiskaeni(r)| fiskani(r)
pl def gen fiskanna, fiskeenna| fiskanna
pl def dat  fiskumin, fiskomin | fiskumin
pl def ack fiskana, fiskeena fiskana

Table 1: The inflection table disker

as follows: function that expects a regular noun in nominative singu-
lar. If this function is given the wordelephant" , then

Part of speech # of paradigms the result would be another function. This function would,
Noun 38 if an encoding for singular is given to the function, return
Adjective 6 {"elephant"} , and if an encoding for plural is given,
Numeral 7 return{"elephants"} . The resulting function may be
Pronoun 15 translated into an inflection table given that the morphesyn
Adverb 3 tactic encoding is ensured to be enumerable and finite (how
Verb 6 this is ensured in FM will not be discussed here).

Turning now to the verb paradigms of Old Swedish,
a Verb is a function from a morphosyntactic encoding,
22. TheFM Description VerbForm , to a set of word forms with the abstract name
The paradigms of Old Swedish, which in our descriptionStr .
amount to 75 paradigms, are defined using the tool Func-
tional Morphology (FM). We will now give some technical type Verb = VerbForm -> Str
details of the implementation by explaining how some of
the verb paradigms in our morphology were defined. The The typeVerbForm defines the inflectional parame-
main objective is not to give a complete description, butters of Old Swedish verbs. We only include those parame-

rather to provide a taste of what is involved. The interested®r combinations that actually exist, which will ensure, by
reader is referred to one of the FM papers. type checking, that no spurious parameter combinations are

An implementation of a new paradigm in FM involves: created. A morphosyntactic encoding in FM is an algebraic
a type system; an inflection function for the paradigm; andata type, consisting of a list of constructors, where a con-
interface function that connects the inflection function toStructor may have zero or more arguments. The vertical line
the generic lexicon; and a paradigm name. Note that if théhould be interpreted as disjunction. The arguments here
new paradigm is in a part of speech previously defined, the@re also algebraic data types (only the definitioivok is
no new type system is required. given here). A member of this type is, for examplef

A paradigm in FM is represented as a function, whereActive , whereActive s a constructor of the typgox.
the input is one or more word forms (typically the citation
form or principle parts) and a set of morphosyntactic en-data VerbForm =
codings, and the output of the function is a set of inflected PresSg Modus Vox |

d forms computed from the input word forms. It is a set PresPl Person Modus Vox |
yvor . ) Pretind Number Person Vox |
msteagl of a single word form to enable treatment of variants PretConjSg Vox |
and missing cases. PretConjPl Person Vox |

More concretely, if we represent the paradigm of regu- |nf vox |
lar nouns in English as a function, and only consider a mor- imperSg |
phosyntactic encoding for number, we would then define a ImperPl Person12
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PresSg Ind Pass -> strs [foer++"s"]

data Vox = Inf v -> passive v [foera]
Active | ImperSg -> strs [foer]
Passive Pretind Pl per v ->

) ) pret_ind_pl (per,v) foer
The VerbForm expands into 41 different parameter pretConjPl per v ->

combinations. These parameter combinations may be given pret_conj_pl (per,v) foer
any string realization, i.e., we are not stuck with theseeat  Pretind Sg _ v -> passive v [foer++"pi"]
artificially looking tags, we can choose any tag set. For ex- PretConjSg v ->
ample, instead dPretConjSg Passive , we havepret passive v [foer++"pi", foer++"pe”]
konj sg pass _ -> aelska_rule foera p
The next step is to define some inflection functions. We Where foer = tk 1 foera
start with the paradigm of the first conjugation, exemplified

by the wordeelska(Eng. ‘to love’). The inflection function The last inflection function we present, representing

aelska_rule  performs case analysis on therbForm -the fourth conjugation paradigm, liva_rule defineq
type. There is one input word form, which will be associ- " terms of foera_rule . Note that we use o dif-
ated with the variablaelska . The functionstrs trans- fgrer]t "forms' when rgferrmg tcboera_rulye , - We use
lates a list of strings to the abstract type . The function Ii++"a , I.e., the input form where V' has been re-

s placed with 'f’, for the preterite (i.e., past tense) cases]

is built up with the support of a set of helper function .
P PP P the input form for all other cases.

such aspassive that computes the active and passive
forms,tk that removes the nth last characters of a string
andimperative_pl that computes the plural imperative
forms (inflected for person).

liva_rule :: String -> Verb
liva_rule liva p =

case p of

PresSg Ind Act ->

strs [liv++"er”, liv++"ir", liv++"i"]
case p of PresSg Ind Pass -> strs [Iif+_+"s"]
PresSg Ind Act -> ImperSg > strs [lif] .
strs [aelska++"r" aelskal p | is_pret p -> foera_rule (I|f++.- a") p
PresSg Ind Pass -> strs [aelska ++"s"] — . _ foera_rule liva p
Inf v -> passive v [aelska] where “\./ =kl "V?‘
ImperSg -> strs [aelska] LI SRR
ImperP| per ->

aelska_rule :: String -> Verb
aelska rule aelska p =

imperative_pl per aelsk When the inflection functions are defined, we continue
PresPl per m v -> with the interface functions. An interface function trans-
indicative_pl (per,m,v) aelsk lates one or more input words, via an inflection function,
Pretind Pl per v -> into an entry in the generic dictionary. This is done with
pret_ind_pl (per,v) aelsk the functionentry that transforms an inflection function
PretConjPI per v -> into an inflection table. If the current part of speech has any
pret_conj_pl (per,v) (aelsk++"a") inherent parameters such as gender, those would be added

PresSg Conj v ->

passive v [aelsk++"i",aelsk++"e"]

Pretind Sg _ v -> passive v [aelska++"pi"]
PretConjSg v ->

passive v [aelska++"pi", aelska++"pe"]
where aelsk = tk 1 aelska

here. The inherent parameters are not inflectional, they de-
scribe properties of a word, which is the reason why they
appear at the entry level.

vb_aelska :: String -> Entry

vb_aelska = entry . aelska_rule
The inflection functionaelska_rule computes 65 o

word forms from one input word form, e.kalla (Eng. ‘to ~ vP_foera :: String -> Entry

call’). vb_foera = entry . foera_rule

Given that we now have defined an inflection func- , . . . .
. . . .. Vvb_liva :: String -> Entry
tion for a verb paradigm, we can continue by defining,, 7i/a = entry . liva_rule

the other paradigms in relation to this paradigm, i.e.,

we first give the parameter combinations that differ from e interface functions need to be named to connect
aelska_rule  and finalize the definition with areference (om with an external lexicon. This is done with the func-
:Snac?il(s)’ﬁ%en:;e e Thlstrllse ﬁgg%?;::‘;}??h'e”tﬁ?rz L”(I:?jﬁgoar_‘ tion paradigm . The names are typically the same as those
_ — ' of the interface functions. Every paradigm is also given a
tion. list of example word forms, which provides paradigm doc-

foera_rule :: String -> Verb umentation and enables automatic generation of an exam-

foera_rule foera p = ple inflection table, which is done by FM applying the cur-
case p of rent interface function to its example word forms. The list
PresSg Ind Act -> of paradigm names, denoted here witmmands, is later
strs [foer++"ir", foer++"i"] plugged into the generic part of FM.
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commands = [ no more. We believe that the main factor here is our lack

parad!gm "vb_aelska" ['aelska"] vb_aelska, of information. For many lexical entries it is even difficult
paradigm "vb_foera” ['fera’] vb_foera, to assign an inflectional class, because the crucial forms
paradigm "vb_liva®  ["liva"] vb_liva are not attested in the extant texts, and of course, there are

no native speakers on whose linguistic intuitions we could

. : . draw in order to settle the matter.
We can now start developing our lexicon. The lexicon

. . . . Some of the diversity built into our paradigms could
consists of a list of words annotated with their respec- . . . .
! . . , thus conceivably be a case of different lexical entries now
tive paradigm, e.g. the wordgra (Eng. ‘to touch’) and

fora (Eng. ‘to move’), which is inflected according to the _brought under the same paradigm, ?‘Ct“a”y cqn5|sten_tly us-
. ing different alternatives for expressing a particular boém
paradigmvb_foera : . ) )
nation of morphosyntactic features; we will probably never
vb_foera "rgra" ; know. o
vb_foera "fera" ; In the standard reference grammars of Old Swedish, in-
flectional paradigms are consistently idealized in theodire
The lines above are put into an external file that is suption of a (re)constructed Old Swedish, arrived at on the ba-

plied to the compiled runtime system of FM. sis of historical-comparative Indo-European and Germanic
] studies. In this connection, the actual variation seenxtste
2.3. The Development of the Morphological has been interpreted as a sign of language change, of “ex-
Description and the L exicon ceptional” usages, efc(Johnson, 2003). In our paradigms,

In this project, we have collaborated with a linguist who iswe have endeavored to capture the actual variation encoun-
also an expert on orthographic and morphological variationered in the texts and in the dictionary examples (but see
in Old Swedish. In the first phase of the project, she definedection 3).

the inflectional paradigms on the basis of the dictionaries

and the actual variation empirically observed in the texts. 3, Computational Treatment of Variation

The FM description was developed in parallel with this . .
o As we have mentioned already (section 1.3), the source of
work. The linguist selected a set of sample words from ~. =~ ~ oo )
- : . . variation in the texts are of three kinds: no standardized
the dictionaries and annotated those with the appropnatg elling: no standardized forms: and language change (di
paradigms. The full inflection tables could then be gener- peting. ' guag 9

. . 2= 7 achronic drift). For our work on the computational morpho-
ated immediately and the result evaluated by the linguist. . S : .
. " : . " logical description of Old Swedish, we have found it natural
At the time of writing, about 3,000 main lexical entries o L
} . . ... and useful to make an additional distinction, namely that
(headwords; see section 1.4) have been provided with in- o . L . .
etweenstem variationand ending variation since it has

flectional information in the form of a paradigm identifier.
. : . seemed to us from the outset that we need to treat stems
In our work in a parallel project to the one described . . N
and endings differently in this regard.

here, where we are producing a large computational mor- o . . o

: . ; : This gives us altogether six possible combinations of
phological lexicon for modern Swedish (Borin et al., forth- factors. as shown in the following table:
coming 2008a; Borin et al., forthcoming 2008b), the num- ' 9 ’
ber of inflectional classes (paradigms) turns out to be on

an order of magnitude more, i.e., around 1,000 rather than spelling lackoflg | language
around 10G. Note that this holds equally for the written variation | standardization change
standard language and colloquial spoken SwetiiShis stem

is something that calls for an explanation, since under the | Variation S1 S2/Ly S3/Lo
(generally accepted, at least in some form) assumption of endmg

uniformitarianism (Janda and Joseph, 2003), we would not | Variation | M, M, M;
expect to find less diversity in Old Swedish than inthe mod-  (Legend:S=spelling rules;L=lexical component;
ern language. M=morphological component)

First we may note that our morphological description is
not yet complete. For example, while it covers all fourweak  5and possibly even of carelessness or sloth on the part of the
verb conjugations, as yet it accounts for only two out of thescribes; cf. the following quote, which well captures an attitude
nine or so classes of strong and irregular verbs. Howevetpward linguistic variation traditionally prevalent among linguists:
even standard grammars of Old Swedish like that of Wessén . iation in Navajo pronunciation had long disturbed
(1969) list somewhere in the vicinity of 100 paradigms, and Haile (to Sapir, 30 March 1931: SWL): “Sometimes
| do wish that the informants would be more careful

3The distribution of inflectional patterns in the modern lan- in pronunciation and follow some system which would
guage is Zipfian in shape: Nearly half the paradigms are single- conform to theory. ... Apparently no excuse, except-
tons, almost a fifth of them have only two members, etc. ing that informants are too lazy to use it correctly.”

4Although for slightly different reasons in the two cases: In the Sapir responded (6 April 1931: SWL) that—at least in
written standard language, it is generally the low-frequency words collecting texts—it was “not absolutely necessary to
that have unique paradigms, e.g. learned words and loanwords. In have the same words spelled in exactly the same way
the spoken language, high-frequency everyday words show varia-  every time.”
tion in their inflectional behavior. There is some overlap, too, e.g. (Darnell, 1990, 257)
the strong verbs.
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The table reflects the fact that we have decided alveading aid, where it will perform on-the-fly analysis of
ready to handle all inflectional ending variation — regard-words in the texts in order to present the user with possi-
less of its origin — in the morphological component, i.e., ble lexicon entries for the word.
our paradigms contain all attested ending variants, sfill a The description is fairly complete, but its usefulness for
nite and in fact rather small set, which partly motivatesrthe this intended practical purpose is still limited by the krg
uniform treatment. amount of linguistic variation found in the texts.

Representing a dead language with a finite corpus of We have created a small test lexicon (about 3,000 en-
texts, the Old Swedish stems could in theory be treated itries), and we are now working on adding inflectional in-
the same way. The corpus is big enough, however, that wisrmation to all of the headwords in the digital versions of
will need to treat it as unlimited in practice, and hence thethe Old Swedish reference dictionaries (section 1.4).
stems as a set that cannot be enumerated. We have started to look at the linguistic variation char-

In order not to bite off more than we can chew, we haveacteristic of the Old Swedish texts. Variation in inflectibn
tentatively decided to treat all stem variation as a spgllin endings is already uniformly handled in the morphological
problem (with one exception; see below). It will then be component, regardless of its origin, while we have still not
natural to look to some kind of solution involving edit dis- made the final decision on a strategy to handle the various
tance, e.guniversal Levenshtein automatsee, for exam- kinds of stem variation found in Old Swedish.
ple, Mihov and Schulz (2004).
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