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Abstract

This paper deals with a functional ambiguity which obtainsimple transitive sen-
tences in Norwegian and examines facets of argument réatizapart from stricly struc-
tural ones. A corpus study of Norwegian simple transitivegstigates the relative ani-
macy and definiteness of the arguments in such constructiodghe influence of these
properties on word order variation. By emphasizing a notibtypological markedness,
the observations from the corpus study may be modeled sfadlgsvithin the framework
of stochastic Optimality Theory, where variation betwedfecent interpretations of the
ambiguous constructions result from different rankinga afet of universal markedness
contraints, whose rankings are derived directly from thevent data.

1 Introduction

(1) a. Jenta skrevbrevet
girl-DEF wroteletter-DEF

‘The girl wrote the letter’

b. Brevet skrevjenta
letter-DEFwrote girl-DEF

‘The letter, the girl wrote’

The minimal pair in (1) above illustrates the essential gmeenon that triggered the work
presented here. These sentences are very similar fromar jpwent of view, but represent
quite different word order patterns. The sentence in (1a)timnsitive sentence with a SVO
word order, whereas in (1b), we see a transitive sentenceewthe object has topicalized,
giving us an OVS word order. The work presented here hasnatgd from a problem of

*This paper is based on the work presented in my MA-thesis€l@r2003). | would like to thank my two
supervisors, Prof. Janne Bondi Johannessen and Prof. Hglireip, for their insightful guidance during the
writing of the thesis, as well as the participants at the Zthndinavian Conference of Linguistics in Helsinki,
January 2004, and the participants at the 8th Workshop oim@jitly- Theoretic Syntax in Berlin, Aug. 2004, for
helpful comments.



automatic disambiguation of syntactic functions in Noraegand a need to discover facets of
word order and argument realization apart from solely stmat criteria. Any native speaker of
Norwegian would rule out the second structurally possieslings from (1a) and (1b) above,
namely the semantically odd one, that the letter wrote thle Biowever, with no overt case
marking, the question of which factors that contribute te tdisambiguation of the syntactic
functions of subject and object in sentences like the abeeeres a pertinent one, and has
led to some interesting and hitherto unnoticed generadizatelating to formal and semantic
properties of these functions, as well as their positiomwtgin the sentence in Norwegian.

We will start out by describing a corpus investigation of iNegian transitives, which ex-
amines how two lexical properties internal to the noun plrasamely animacy and definite-
ness, contribute towards the resolution of the aforemeaticambiguity, and do so in a way
that reflects typological generalizations regarding arguinmealization. Following a wave of
work expressing typological tendencies as a set of uniljaesaked constraints, a small set of
constraints which models the data at hand will be proposegbatticular, we will attempt to
motivate the use of a stochastic grammar rather than a gatagone, in order to model the
variation in interpretations of these types of sentenasd saeing that these typological princi-
ples obtain as strong statistical tendencies in Norweghdso, a gradience in grammaticality
seems to be proportional with the degree of markednessias=stavith a certain construction
along the dimensions of animacy and definiteness.

1.1 A note on Norwegian case and word order

There are a few properties of the expression of syntactictioms in Norwegian which con-
tribute to the observed ambiguity. First of all, Norwegiaak®es very limited use of case. Only
personal pronouns are marked for case, but even here sgntiaatd variation abounds (Faar-
lund et al., 1997). Also, nominative case is usually pref@nvhen the pronoun is modified,
regardless of syntactic function Johannessen (1998)

(2) a. De somfortsatttror at idyllen kanbevares [...] tar alvorlig
theynNom whothink thattheidyll canmaintain-PASS...] takeseriously
feil
wrong
‘Those who still believe that the idyll can be maintained . are seriously mis-
taken’
b. Dettegjelder i tillegg de somhandterer.

this concernsn additiontheyNom who handle
‘This also concerns those who handle..

Norwegian is a V2-language, i.e. the finite verb is alwayssé@ond constituent in declarative
main clauses. The canonical word order in Norwegian is S\@Wdver, pretty much all types
of constituents may, in principle, be sentence-initial.ratlgh the process of topicalization
constituents other than the subject may come to occupyrssgHaitial position, thus enabling

1This generalization does not, however, extend to all notivi@gronouns. Local, i.e. 1. and 2. person,
pronouns may not function as objects with the same ease asthbes, even if they are modified by another
clause.



the marked word order OVS. Due to all of these properties afagian, then, the observed
functional ambiguity obtains in simple transitive sentsic

1.2 Animacy and definiteness?

As mentioned above, the corpus study performed for Norwefgiauses on the influence of
the relative animacy and definiteness of the arguments sethenbiguous structures. This
might seem an odd choice, as animacy, in particular, hassea@ved much mention in earlier
linguistic literature when it comes to argument realizatio Norwegian. In typological lit-
erature, prominence hierarchies expressing propertesasirelative animacy or definiteness
have been been posited to play an important role in variogsiistic phenomena (Croft, 1990;
Comrie, 1989). Lately, a renewed interest in typologicalayalizations can be found within the
Optimality Theoretic community. Aissen (2003) points te tiole that prominence hierarchies
of definiteness and animacy might have in the choice of suljetobject, and in particular the
form that these might take. Through formal operations omymence hierarchies, relations of
markedness are expressed that pertain to the realizattbe syntactic functions of subject and
object. In particular, a so-called markedness reversabseiwved, expressing the observation
that what is marked for a subject is unmarked for an object\vacel versa. The prominence
hierarchies from Aissen (2003) are presented below:

Syntactic function scale: Subject> Object
Animacy scale: Human> Animate> Inanimate

Definiteness scale:Personal Pronour Proper Noun> Definite NP> Specific indefinite NP
> Non-specific indefinite NP

The prominence hierarchies presented above are ofterddgitparticipation in different phe-
nomena. Features placed high on one hierarchy tend totattreer prominent or high-placed
features; subjects, for instance, will tend to be animatedsiinite:

the most natural kind of transitive construction is one weh&iis high in animacy
and definiteness, and the P is lower in animacy and defingeaad any deviation
from this pattern leads to a more marked construction (Cem889, p. 128)

A key question in the following thus becomes whether thesenprence hierarchies might also
be operative in Norwegian as conditioning factors on argumealization and positioning,
and to what extent? In many languages, subjects and objestisbaar explicit morphological

2Note that for transitive sentences containing a complelx phrase, the structural positioning of the arguments
indicate their syntactic function, hence there is no amibjgu

(1) a. Jenta  harskrevetorevet
girl-DEF haswritten letter-DEF
‘The girl has written the letter’

b. Brevet harjenta  skrevet
letter-DEFhasgirl-DEF written

‘The letter, the girl has written’



marking if they are semantically or pragmatically markedsalject or object. This however

is not the case in Norwegian, which only marks pronominakotsj overtly for case, but not
consistently. So-callefteezing effects on word order have been observed in several languages,
mainly in two slightly different, but related circumstasce

1. When properties of the arguments are maximally markedmessense(Lee, 2002b;
Morimoto, 2000)

2. When the arguments are indistinguishable with regar@emnee disambiguating dimen-
sion like case or animacy (Bloom, 1999; Lee, 2002a; Morim2@®0)

Might it be that “the effects of hierarchy alignment whicle @ategorical in some languages are
expressed as usage preferences in others”(Bresnan, 2@d@stance in Norwegian? Do these
hierarchical properties also condition word order vania® These are some of the relevant
guestions as we now turn to look at the data.

2 A corpus study of Norwegian simple transitives

There is no corpus annotated for both animacy and definisemeslable for Norwegiah One
thousand simple transitive sentences were therefore sammphdomly from the Oslo Cor-
pus, a corpus of Norwegian texts of approximately 18,5 onilivords? The corpus has been
morphosyntactically annotated automatically, and thetionally ambiguous sentences were
sampled using the following criteria:

They were declarative main clauses with a transitive matib

They contained two arguments - subject and object - of theesaarb, i.e. no raised
arguments, topicalization from subordinate clause/ms#jomal modifier etc.

They did not contain clausal arguments

They did not contain reflexive objects

Any pronouns were ambiguous pronouns, i.e. either pronthatsare syncretic across
nominative and accusative case, or pronouns that were modifence stressed.

Some examples from this material include (3a), a SVO sentand (3b), an object-initial
sentence with a morphologically ambiguous pronominalextidpllowing the finite verb:

(3) a. KnutWickstrgmsolgtehuset pa Seiersbjerget
Knut Wickstrgmsold housebpEF on Seiersbjerget
‘Knut Wickstrgm sold the house on Seiersbjerget’

b. Boten pa2000kroner betalte han uten & kny
fine-DEF of 2000crownsheNom paidwithoutto cry

‘The fine of 2000 crowns, he paid without complaining’

3Dahl and Fraurud (1996), however, perform a similar studySiwedish, where they examine the effect of
animacy on the syntactic distribution of grammatical rielas in Swedish.
4The Oslo corpus is available fttt p: / / waw. hf . ui 0. no/ t ekst | ab/
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The obtained data were annotated with the values from theay and definiteness scales
given above, with the only modification that the specificiigtishction was not maintained
within the group of indefinite NPs

2.1 Results
2.1.1 Animacy

The results for animacy are shown in table 1 befofdahl and Fraurud (1996) conclude that

Subject Direct Object| N %
Hum/Anim | Hum/Anim 74 7.4

Hum/Anim | Inan 615 | 61.5
Inan Hum/Anim 24 2.4
Inan Inan 287 | 28.7
Total 1000| 100.0

Table 1: Distribution of 1000 transitive clauses accordioganimacy of subject and direct
object

a constraint expressing a reluctance for the subject towerlor animacy than the object is
prevalent in Swedish as a strong statistical tendency. @uar sample certainly adheres to this
tendency as well:

e Subject higher than or equal to object in animacy (i.e. thmloations Hum/Anim -
Hum/Anim, Hum/Anim - Inan and Inan - Inan®7.6%

e Object higher than subject in animacy (i.e. the combinaii@m - Hum/Anim):2.4%

Norwegian does seem, to a very large extent, to adhere tosaraort which might be stated as
follows:

Constraint on subject The subject must never be lower in animacy than the object

It is important to remember, however, that this is not a aaegl constraint in Norwegian, as
in other languagé€s

The deviant 2.4%: As stated above, the number of sentences adhering to thagbeithat

the subject should be higher or equal to the object in anin@®y.6%. This leaves us with
24 sentences which deviate from this norm, and a relevardtiguethen, pertains to whether
these sentences have any common characteristics. Onesiimigrgeneralization is that the

SDue to limits of time, the data sample contained only singlgsnces without their linguistic context, and the
notion of specificity is highly context-dependent.

5Due to the fact that only 5 animate, i.e. animal, not humabjesits or objects were found in the sample, these
are joined together with the results for human subjects &fetts, giving us the composite category Hum/Anim.

’For instance, in an inverse language, like Navajo, the s&/emore marked form, expressed by the verbal
affix bi must be employed when the subject is lower in animacy thawolfect, hence overtly marking the non-
canonical argument pattern.



verbs in this small group of sentences are largely psychstand causative verbs, which all
have the property ofausation in common. According to Dowty (1991), causation is a crucial
Proto-Agent property, which might clarify the mapping te&ctic functions in these cases, as
exemplified by (4a) and (4b) below:

(4) a. Sparsmalet plager Espen
questionbEF bothersEspen
‘The question bothers Espen’

b. Dennye ordningen rammerbrukerne
the newarrangemenbEeF affects userspeF

‘The new arrangement affects the users’

2.1.2 Definiteness

The results for definiteness are less conclusive than trosanimacy, and are presented in
table 2. Due to a more fine-grained scale we find a more scattes&ribution of arguments

Subject| Direct Object| N %
Pro Pro 21 2.1
Pro PN 5 0.5
Pro Def 56 5.6
Pro Indef 48 4.8
PN Pro 50 5.0
PN PN 35 3.5
PN Def 178 | 17.8
PN Indef 108 | 10.8
Def Pro 39 3.9
Def PN 18 1.8
Def Def 196 | 19.6
Def Indef 134 | 13.4
Indef Pro 10 1.0
Indef PN 4 0.4
Indef Def 56 5.6
Indef Indef 42 4.2
\ Total \ \ 1000\ 100.0\

Table 2: Distribution of 1000 transitive sentences aceaydo the definiteness of subject and
direct object

than for animacy. The picture becomes clearer when lookirigeahierarchical relationship
between the subject and object with regards to definiteddsse does seem to be a tendency
towards avoiding a subject that is less definite than itsatbje

e Subject higher than or equal to object in definiteness: 88&sees - 82.3%

8These verbs are characterized by taking Theme subjects xpetriEncer objects, and commonly do not
passivize in Norwegian (Ladrup, 2000).



e Object higher than subject in definiteness: 177 sentenceg%d

However, this is to be expected, as the subject is, aftethaldefault topic. As the topic tends
to be given information, thus often definite in form, thisdency is not at all surprising.

Indefinite subjects Indefinite subjects constitute the maximally marked sulyeih regards
to the dimension of definiteness. Indefinite subjects areammatical in several languages
and subject to strict interpretational restrictions inesth(Aissen, 2003, p. 445). Our data
sample includes 113 sentences with indefinite subjectsteQufew of these, however, are
clearly either specific, as in (5), or generic, as in (6):

(5) Ennabo oppdaget innbruddstyven
a neighbourdiscoveredurglarDEF

‘A neighbour discovered the burglar’

(6) Engrenduten skole mistersitt sosialesenter
a town withoutschoolloses its social center

‘A town without a school loses its social center’

Had we operated with the distinction in Aissen between $igemnd non-specific indefinites,
or better even, weak vs. strong (Mikkelsen, 2002), the nurabmaximally marked subjects
would certainly have been smaller. Both specificity andifpaty are difficult to ascertain, as

they often rely heavily on context. This is the reason whyg thstinction within the indefinite

DPs has not been pursued further. A possible reason forffimutty of ascertaining specificity

in indefinite subjects is the fact that they occupy subjesitpm, and might thus be coloured
somewhat by the fact that the subject is default topic. Thiig@nd to give indefinite subjects
a strong reading, as opposed to a weak one. Norwegian atsesdibr several strategies for
avoiding a weak indefinite subject, such as presentati@rtouctions and clefts.

2.1.3 Animacy, definiteness and word order variation

We have seen that the arguments in the structurally ambgysentences seem largely to adhere
to the markedness relations expressed by the interactittregfrominence scales above. We
have also mentioned that when arguments are marked alongf@hese dimensions, i.e. an
inanimate subject and an animate object, this may in manyuiages be expressed overtly
through morphological marking or so-called word order Zirg. A pertinent question at this
point is therefore whether Norwegian word order variati@ween SVO and OVS is at all
influenced by the relative animacy/definiteness of the agnisand if so, in what way?

In table 3 we see the distribution of the sentences in the Eaageording to word order
pattern: The majority of sentences (approximately 90%ha sample exhibit the canonical

Word order| N %
SVO 913 | 91.3
oVvs 97 9.7
Total 1000| 100.0

Table 3: Distribution of 1000 transitive clauses accordmgvord order

SVO word order, whereas around 10% front a topicalized objde may attempt to answer
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the question of the influence of argument animacy and defies® on word order variation
by looking at the sentences in the sample that exhibit OVSiweoder. Interestingly, we find
that, among these, there is not a single sentence in the samipére the object is higher in
animacy than the subject. This finding points towards a ptes§ieezing effect on word order
which is sensitive to animacy i.e. when the subjects andotdbpre maximally marked along
some dimension we find an avoidance of a marked (topicaliwed) order. This is certainly
the case for the sentences with inanimate subject and amiobgects, where we find that all
of these display canonical SVO word order. This is not to $et & topicalized version of
these sentences would be strictly ungrammatical. Ratherpbundaries of grammaticality
seem gradient with regards to topicalization in these seete The example in (7) illustrates
this gradience, providing topicalized versions of the eeoés in (4), i.e. a topicalized animate
object and an inanimate subjéct

(7) a. ??Espeplager spgrsmalet
EsperbothersquestionpeF
‘Espen, the question bothers’

b. ?7? Brukernerammerdennye ordningen
userspEF affects the newarrangemenbeF

‘The users, the new arrangement affects’

These sentences are certainly in need of a much higher defoemtextual licensing, indi-
cating a higher degree of markedness than sentences tHatlar@cceptable in isolation. In-
terestingly, a sentence like (7a) becomes much more adteptden used with an accusative
pronoun as topicalized object, thus unambiguously marksgrammatical function morpho-
logically:

(8) Megplager spgrsmalet veldig
me bothersguestionpEF very
‘Me, the question bothers very much’

The questions of gradedness in grammaticality will not besped further in the present con-
text, but will be left for future work. We simply note that tieeexists a possible relationship
between the relative markedness of a construction and aimmuaticality (or acceptability),
however, in order to further investigate such a claim, mashather than corpus investigations
will be a necessitf.

Moving on to the definiteness of the arguments in the OVS serte we find that:
e Subject higher than or equal to topicalized object in defmgss: 48 sentences - 49.5%
e Topicalized object higher than subject in definiteness:eflences - 50.5%

The fact that definiteness does not seem to clearly diffeenthe arguments in the OVS-
sentences is really not that surprising. Obviously, anaibjéhich is topicalized will be an
entity which displays a high degree of topicality. A commdraacteristic of such an entity

9Note that these are constructed sentences created by gainginvord order of the actual sentence from the
data sample in (4).
10For instance, psycholinguistic experiments using scedaRP-technology have examined the influence of
animacy on processing effort (Weckerly and Kutas, 1999).
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would be that it representgven information, i.e. information that is in some sense known to
the speaker and hearer. It is not surprising then, that thjescowhich is topic, will be placed
high in definiteness, whereas the corresponding subjectoitery be lower, as in (9) below:

(9) a. Detlovet Leif
It promised_eif

‘Leif promised it’

b. Dette sier enskuffet Miss Norway
this saysa disappointediss Norway

‘This is what a disappointed Miss Norway says’

To sum up, then, we have seen that for the sentences witharwnical word order, arguments
tend to be canonical or unmarked along the dimension of aryim&e have also related this
observation to the phenomenon of word order freezing, asdfaumany languages in exactly
this circumstance, expressing an avoidance of the “worshefworst” (Lee, 2002b), or, a
marked argument constellation in combination with a maskedd order.

2.1.4 Equally animate arguments

We saw above that animacy, in particular, plays an impomant in differentiating between
the subject and the object in our structurally ambiguoussitave sentence. However, a good
portion (36%) of the sentences in the sample contain argtstleat are equally animate:

(10) a. GromgttePLO-lederen
Gromet PLO-leademmEF

‘Gro met the leader of PLO’

b. Allevognene paMarinahar slikehjul
all  wagonsbpEF on Marinahavesuchwheels

‘All the wagons on Marina have wheels like that’

There are obvious lexical differences between the verldsase examples, (10a) contains a re-
ciprocal verb whereas (10b) does not. However, if we foclg on animacy and definiteness,
a relevant question might be whether definiteness figurdsemisambiguation of these sen-
tences? We find that for these sentences, subjects are Hingimetheir objects in definiteness
in 78% of the sentences. This actually constitutes a notdffezence from the results for the
sample as a whole, where this figure is around 50%.

With regards to word order, the sentences with equally ar@raeguments seem to resist
topicalization at a significantly higher frequency than saenple as a whole (2.35% vs. 13.9%
for sentences with arguments of unequal animacy). Thismnigcient of the second circum-
stance in which word order freezing typically takes plasanantioned above, when arguments
are indistinguishable along some important disambiggatimension. An interesting feature
of the few sentences that are in fact topicalized (8 all tog®t is that they seem to a large
extent to be disambiguated by definiteness, i.e. the suigidggher in definiteness than the
object, in contrast to the rest of the sample, where thetefarl definiteness in OVS-sentence
were around 50-50. The example sentence in (11) illustthiss it contains a topicalized,
indefinite object and a pronominal subject:



(11) Barnet baerer hun i sin egenkropp
child-DEF carriessheNoOM in herown body

‘The child, she carries in her own womb’

2.1.5 Result summary

The main findings from the corpus investigation of theseesergs may be summarized under
the following headings:

Properties of syntactic functions Subjects are almost exclusively higher or equally placed in
animacy than their corresponding objects.

Word order freezing A freezing effect on word order in constellations where thguenents
are maximally marked is present in Norwegian as a strongsstal tendency.

Ambiguity and word order Sentences with equally animate arguments resist non-gaion
word order. If they do topicalize, however, the argumengstisambiguated by definite-
ness.

Whereas it certainly is true that most constituents in Ngiae may topicalize, we see that they
are not associated with the same probability. Sentencésamibaximally marked argument
constellation, for instance, will topicalize at a vanigilinlow rate. This, however, is not

arbitrary or random, but rather, founded in principles camro a range of different languages.

3 Proposed Optimality Theory model

In the following section we will look at how the data presehtbove may be modeled by
appealing to a small set of markedness constraints expgesgiological generalizations. Op-
timality Theory (OT} is in many ways an implementation of markedness and invdives
competition between universal, violable constraints egping markedness relations ranked
language-specifically with respect to eachother. This mézat Universal Grammar is thought
to consist of these universal constraints, whereas laregapgcific variation is a product of
varying rankings of these constraints across differerguages.

The proposed model involves competition between diffeemictional)inter pretations of
the same surface string, so, input consists of informatiogcty inferrable from a surface
sentence, i.e. lexical properties inherent in the argusjeny. animacy and definiteness, as
well as the ordering of the arguments within the sentendesreatically represented below:

Input: [GFllnan/Def \ GI:2Anim/lndef]
Candidate 1: [ip Subjectan/pes [I1 V [ve ObjeChnimyindet]l]

Candidate 2: [cp Objectnan/pef [c’ V [1p SubjeChnimyindet]l]

11see Kager (1999) for a good intrduction to Optimality Theory
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3.1 Constraints

Earlier we saw that there is a strong tendency in Norwegiah tthe subject should not be
lower in animacy than the corresponding object. This caistiwas observed by 97.6% of
the sentences in the sample. This is not an isolated tendbatyne that has categorical
consequences in several languages. What we want to exgrassonstraint on the relative
markedness of the arguments, i.e. the animacy of argumengtation to eachother.

Aissen (1999) makes use barmonic alignment, a technique imported from phonologi-
cal OT, which provides a method for expressing the markexlnésarious combinations of
prominence hierarchié& She aligns the prominence hierarchy of syntactic funstisith the
hierarchies of animacy and definiteness to yield subhibrswf constraints which are put ac-
tively to use in the analysis. Harmonic alignment alignsdbeinant elements of a scale with
the dominant elements of another and the lower ranked elsnoéone scale with the lower
ranked of another, expressing the idea that prominence erscaile will attract prominence
on another. The harmonic alignment of the hierarchies freatien 1, gives us the following
constraint subhierarchies:

(12) a. *SU/INAN > *SU/ANIM > *SU/HUM
b. *OJHuUM > *OJANIM > *OJINAN

The constraint subhierarchy in (12a) above reads as follGars inanimate subject is more
marked than an animate subject, which in turn is more maikaa & human subject”. In order
to express the importance of the markedness relation thads between the subject and object
of a transitive sentence, we make use of the formal techrofjlaeal conjunction 12 between
the harmonically aligned scales for grammatical functiand animacy (Aissen, 2003). The
product partial order obtained is generalized in the subht@y in (13)(Morimoto, 2000), a
ranking which is also supported by our data frequeriéies

(13) *S<O(ANIM) > *S=0O(ANIM) > *S>O(ANIM)

The subhierarchy above may be paraphrased as follows: “Atagrtion with a subject that is
lower than its object in animacy is more marked (thus morestaumided) than a construction
where the arguments are of equal animacy etc.”

We have looked at the interplay between properties of thenaegts in a transitive sentence
and the preferred word order in the sentence. A markednestramt like (14) expresses the
unmarked, canonical order (Choi, 2001):

(14) CaNONgfr - Grammatical functions remain in their canonical posision

12Suppose given a binary dimension D1 with a scale X on its elements {X, Y}, and another dimension D2
with a scale a> b ...> z onits elements. The harmonic alignment of D1 and D2 is tliregb&armony scales:
Hy: Xla> X/b > ...> X/z
Hy: Y/z>...>Ylb>Yla
The constraint alignment is the pair of constraint hieraash
Cx: *Xlz > ...> *XIb > *Xla
Cy: *Yla > *Ylb > ...> *Y/z
(Prince and Smolensky 1993, as quoted in Aissen (2003, p) 441

13The local conjunction of Cwith subhierarchy [C> C, >> ... > Cp] yields the subhierarchy [C& C, >>
C,&Cy3>...C &Ch>]. (Aissen, 1999, p. 698)

14As a reminder, the following frequency distribution obin our data, S>O(Anim): 61.5%, S=O(Anim):
36.1% and S<O(Anim): 2.4%.
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An important point here, is that the above constraint on veoder will not penalize a sentence
where something other than the grammatical core funct®bspicalized. This is in line with
what we want, as we do not wish a sentence like (15) below, aviibpicalized adverbial, to

violate CANONGE:

(15) | dagskrevjenta  brevet
To daywrotegirl-DEF letter-DEF

‘Today, the girl wrote the letter’

Even though such sentences are not examined here, we watdmatraints to permit an ex-
tension of coverage. The constrainbal@®Ngr will, however, penalize a sentences with a

topicalized object.
A hypothesized ranking supported by data frequencies t&mdxd by interpolating @NONgr

into the subhierarchy from (13):
(16) *S<O(ANIM) > CANONGg > *S=0O(ANIM) > *S>O(ANIM)
We may see the interaction between the proposed constiaiis example tableau in (17).

(17) ==
= = | =
Pz LL Pz zZ
< 2|12
O|9 |0 |0O
5155|8
[GF1| nan V GFZAn”n] x O x X
a. [ip Sinan [1” V [vp Oaniml]l] || *!
O b. [CP OInan [C’V[IP SAnim]]] * *

For the input of an inanimate argument followed by an aninaatgiment, we see from the
above tableau that the optimal candidate is candidate&ba construction where the inanimate
argument is realized as a topicalized object and the aniangtenent as the subject. The reason
for this is the high ranking of the constraint *S<Ox) 1°. However, as we have seen in the
data analysis, candidate a., with an inanimate subject arzhienate object, should certainly
also constitute a possibility, albeit a less frequent onas 1§ where stochastic OT comes in,
as we shall see shortly.

Following from the tentative ranking of the constraints18), OVS order will be excluded
completely as output for candidates where the argumentsf &gual animacy, as we see from

the tableau in (18):

5Constraints in an OT grammar are ranked in a hierarchy of dante, related througsirict domination
(Kager, 1999, p. 22), where the seriousness of a violatientlie ranking of the violated constraint(s), is crucial

for the outcome of an evaluation.
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(18)

| |=|E

=2 LL =z 2

<212\

O| o |0 |0

THEIE

[GF1anim V GF2anim] A ENE
0 a. [ip Sanim [1” V [ve Oanimll] *
b. [cp Oanim [c/ V [1p Sanim]l] L

We saw earlier that the sentences with equally animate agtsroften were asymmetric in

definiteness in the manner predicted by the harmonic alighofehe scale for syntactic func-

tions with the scale for definiteness employed here, i.estigect was more often higher than
the object in definiteness in these sentences than for thelsasa whole. Inspired by Bresnan
and Nikitina (2003) we may generalize over the picture palrity harmonic alignment as in
the constraint in (19):

(19) S@UBJECT)O(BJECT)-PRIMACY (DEF) - the subject dominates the object on the hier-
archy of definiteness, and the object dominates the suljettteoreversed hierarchy.

This constraint will, however, have to be ranked quite losvitee generalization does not hold
for the data material as a whole. Only about 50% of the seateimcthe data sample adhered
to this principle. What we wish to express is that in sentendeere the arguments are of equal
animacy, definiteness plays a disambiguating role. Thiggnty of our grammar is obtained by
introducing a new constraint through local conjunctionwdb talready introduced constraints,
namely *S=0(ANIM) and SO-RIMACY (DEF):

(20) *S=O(ANIM) & SO-PrIMACY (DEF)

3.2 Stochastic OT

We want to model the observed ambiguity in the data matesa &ariation between two
different interpretations. This variation should be caiotied by linguistic generalizations
expressed as constraints and reflect the actual distmsufomnd in the data.

An aspect of traditional OT is its inability to model variati in a principled manner. In
OT terms, variation occurs in a situation where one and theesaput may result in different
outputs at different evaluations. Traditional OT will alyggrovide the same optimal candidate
for the same input, given identical grammars. Within tiadial OT variation has been modeled
using so-called floating constraints. Here, the considlmt compete regarding the variable
output are unranked with respect to each other. This, hawessults in a situation where
the possible outputs vary with completely equal probahibt scenario which is usually an
excessive idealization of the phenomenon in focus. Belawwll examine an alternative OT
model, which makes use of a stochastic component in ordezfkect actual frequencies of
variation in a language in the ranking of OT constraints.

One of the key differences between traditional OT and stah®T resides in the fact
that constraints in stochastic OT are ranked alothigi@ar scale, i.e. constraints are not only
ranked with respect to each other, but they are also ranke@edafis length apart, and have
a real-number value. The distance between constraintsogriamt; a short distance between
two constraints indicate that their rankings are less fixél mespect to each other. In fact, at
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each evaluation the ranking of a constraint ranges overmaalty distributed range of values,
where the more stable ranking value is its mean. This cruitifdrence from traditional OT,
introduces the stochasticity into the model and allows lfiervtariation in constraint rankings,
hence outputs.

In order to obtain the ranking values of our constraints weleged the Praat Software
(Boersma, 1999), which is an implementation of the Gradealrhing Algorithm and stochas-
tic Optimality Theory (Boersma and Hayes, 2001). In essetimePraat software computes
the rankings of constraints in a grammar supplied by the, bseed on data also supplied by
the user. Praat is equipped with a machine learning algptitenGradual Learning Algorithm
(Boersma and Hayes, 2001), which “tries to locate an englyi@ppropriate ranking value for
each constraint” (Boersma and Hayes, 2001, p. 51) in an Ofigeax. This approach then is
a learning approach, where, based on a sufficient amount@afaa a number of evaluations,
the algorithm supplies a ranking of constraints which takées account observed variation in
a language. After training on our corpus data, the constraichieved the rankings depicted in
table 46, As we saw from the tableau in (17), for an input of an animegement followed by

constraint ranking value
*S<O(ANIM) 109.266
*CANONGr 107.104
SO-RRIMACY (DEF) & *S=0O(ANIM) | 103.452
*S=0O(ANIM) 84.340
*S>0O(ANIM) 77.023
SO-RRIMACY (DEF) -83.447

Table 4: Ranking values after training

an inanimate argument, the OVS version always became timaptandidate due to the fact
that *S<O(ANIM) was ranked aboveANONgGf, as it still is. However, as we are now dealing
with stochastic evaluation, the numerical distance betviee constraints has important con-
sequences - the closer two constraints are ranked, the rmaree of them varying. It turns
out that the top-ranked of the animacy constraints, *S<Q#), is ranked at approximately 2
units above @NONgE, Which gives these two constraints a fair chance of vamatforeversed
ranking of the word order constraint and the animacy comgtft&<O(ANIM), then, would
give us the opposite result, an inanimate subject and anaa@iobject, as in (21). This in-
terpretation would, however, be less probable, mirroriregdbserved distributions in the data
set.

18Note that the numbers in themselves are not meaningfukrritts the distance between them which depicts
something about the variation found in the data.
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The stochastic ranking in table 4 also predicts a variatioranking between *S=0(RIM)
& SO-PrIMACY (DEF) and CANONgg. As CANONgr is ranked highest, a majority of in-
terpretations will be SVO, a property which correctly madt#ie data. We saw earlier that
sentences with equally animate arguments resisted tggatiah at a higher frequency than the
rest. However, an OVS interpretation may occur when theingskof these two are reversed at
a single evaluation. This will give us an OVS interpretatioisentences with equally animate
arguments only when these are unmarked with regards to tinengdion of definiteness, which
is a welcome property of our grammar.

An example evaluation, where the input arguments are oflequaacy and the rankings
are reversed, will give us the topicalized version as odtiasawe see in the tableau in 22:

(22)
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We see, then, that the above stochastic ranking of our prsljiantroduced constraints, mod-
els the functional ambiguity observed in the data and itelud®n, by appealing to general
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markedness constraints on argument realization in terrariofacy and definiteness.

4 Conclusion

Whereas it is clear that animacy and definiteness are notrilyeconditioning factors on
the choice of interpretations in our transitive constrasi, pragmatics, lexical semantics etc.
clearly also contribute to this process, we have, by foqusmtwo simple lexical properties of
the arguments, uncovered some interesting generalizategarding Norwegian. Traditional
grammars of Norwegian claim that pretty much any constitoneay topicalize. Whereas this
certainly is true in principle, our corpus study has indéchthat topicalization is contingent on
the relative markedness of the argument in question. By @yimgl a stochastic grammar and
a set of typologically motivated constraints, we have séahword order variation is closely
connected with a notion of typological markedness, whichifeats itself as a strong statistical
tendency in Norwegian. This observation requires a gramwhah may deal with probabili-
ties in an analysis of ambiguity and variation, and a modéhiwithe framework of stochastic
Optimality Theory has been proposed.

References

Judith Aissen. Markedness and Subject choice in Optimaligory. Natural Language and
Linguistic Theory, 17:673—711, 1999.

Judith Aissen. Differential Object Marking: Iconicity veconomy. Natural Language and
Linguistic Theory, 21:435-483, 2003.

Douglas B. Bloom. Case syncretism and word order freezitigaiiRussian language. Master’s
thesis, Stanford University, 1999.

Paul Boersma. Optimality-theoretic learning in the Praiagpam.|FA Proceedings, 23:17-35,
1999.

Paul Boersma and Bruce Hayes. Empirical tests of the Gradwaahing Algorithm.Linguistic
Inquiry, 32(1):45-86, 2001.

Joan Bresnan. Lecture notes on stochastic generalizatidirom course web page:
http://www.phil-fak.uni-duesseldorf.de/summerscla®@il2/CDV/CDAissen.htm, 2002.

Joan Bresnan and Tatiana Nikitina. On the gradience of ttieedaternation. ms. - downloaded
from http://lwww-Ifg.stanford.edu/bresnan/downloachhtMay 2003.

Hye-Won Choi. Phrase structure, information structurel, @solution of mismatch. In Peter
Sells, editor,Formal and Empirical Issues in Optimality Theoretic Syntax, pages 17-62.
CSLI Publications, 2001.

Bernard Comrie Language Universals and Linguistic Typology. University of Chicago Press,
1989.

William Croft. Typology and Universals. Cambridge University Press, 1990.

16



Osten Dahl and Kari Fraurud. Animacy in grammar and dis@urs Thorstein Fretheim
and Jeanette K. Gundel, editoReference and referent accessibility, pages 47—-65. John
Benjamins Publishing Company, 1996.

David Dowty. Thematic proto-roles and argument selecticanguage, 67(3):547—-619, 1991.

Jan Terje Faarlund, Svein Lie, and Kjell Ivar Vanneldorsk Referansegrammatikk. Univer-
sitetsforlaget, 1997.

Janne Bondi Johannessen. Tagging and the case of prorfomputers and the Humanities,
32:1-38, 1998.

René KagerOptimality Theory, chapter 1. Cambridge University Press, 1999.

Hanjung Lee. Crosslinguistic variation in argument expi@s and intralinguistic freezing
effects. In Tania lonin, Heejeong Ko, and Andrew Nevinsiadi MIT Working Papersin
Linguistics, volume 43, pages 103-122. MIT Linguistics dept., 2002a.

Hanjung Lee. Prominence mismatch and markedness reductigard order. Natural Lan-
guage and Linguistic Theory, 2002b.

Helge Ladrup. Exceptions to the Norwegian passive: Unatouty, aspect and thematic roles.
Norsk Lingvistisk Tidsskrift, 2000.

Line Hove Mikkelsen. Reanalyzing the definiteness effesid&nce from DanishWbrking
Papersin Scandinavian Syntax, 69:1-75, 2002.

Yukiko Morimoto. "Crash vs. Yield: On the conflict asymmetrysyntax and phonology”.
ms.- downloaded from http://www.yukiko-morimoto.de, 200

Lilja @vrelid. Subject or object? Syntactic disambiguatio Norwegian, stochastic Optimality
Theory and application in an automatic system. Mastersish&niversity of Oslo, Norway,
November 2003.

Jill Weckerly and Marta Kutas. An electrophysiological bsé of animacy effects in the
processing of object relative sentencBsychophysiology, 36(5):559-570, 1999.

17



