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Abstract

In this paper we investigate how case featuresegmesented and processed during
language comprehension. To this end, we exploreghienomena of case attraction in
German in a series of four experiments using adgmegrammaticality judgment procedure.
Case attraction leads to errors that are akinligestsverb agreement errors intensively
studied in English and other languages (e.g. BodKilker, 1991): Under certain
circumstances, the case feature of a nominal plsaseoneously replaced by the case
feature of an adjacent relative pronoun with theultethat the clause as a whole is perceived
to contain a case error. In our experiments, wesdavhether the head noun was
morphologically case ambiguous or not and whetheicase on the relative pronoun was a
marked case or an unmarked one. The results relvidadollowing: (1) Case attraction
errors occur independent of whether the head r@urorphologically compatible with the
case supplied by the relative pronoun or not. (2yKdd case features can overwrite
unmarked case features but not the other way rounelre markedness is defined with
respect to the syntactic case patterns found itatigiage. These results, which are similar
to what has been found for subject-verb agreenrenitsg suggest that the syntactic
representations computed by the human sentencegsiag mechanism reflect the syntactic
markedness distinctions within the case systenadbes not encode information about

morphological ambiguity.
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Introduction

Current research into the Human Sentence Procelsgoganism (HSPM) has led to
numerous insights about the computation of phrésetsire representations during
sentence comprehension (cf. Mitchell, 1994, foe@ent overview). However, the process
of syntactic analysis cannot stop with a pure pustsuctural representation. Such a
representation is not complete as long as it doesantain a certain distribution of
syntactic features. In English, for example, sulsged verb have to agree in their
specification of number features. Therefore, th&®MSJloes not only have to attach subject
and verb to their respective positions within thgang phrase-structure tree, but also has
to check whether subject and verb agree with réegpemmber.

In this paper, we will be concerned with a furthgre of syntactic features, namely
case features. While these play only a minor molEnglish (but see Traxler & Pickering,
1996), they are of special importance in languag@sh have a more elaborate case system
than English and which, at the same time, rely ompimological case markings in order to
identify syntactic functions like subject or objelet German, the language under
investigation in this paper, the position of subgead object is much less constrained than
in English. Therefore, the correct analysis of @aece often depends on case morphology.
For example, the fact that in sentence (1a) tis¢ NP is the subject and the second NP the
object whereas the reverse holds in sentence élbdicly be determined by taking case

morphology into account.

(1) a. Der Professor hat den hree besucht.
The-NOM professor has the-ACC teacher visited

"The professor visited the teacher."
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b. Den Professor hat der reetbesucht
The-ACC professor has the-NOM teacher visited

"The teacher visited the professor.”

Despite its importance for successful language cehension, the representation and
processing of case has not played an importanimoiesestigations of the HSPM. Most
psycholinguistic research on German has consid=aee only insofar as case-morphology
provides a means to create unambiguous contratisess in experiments investigating the
processing of ambiguous sentences (cf. Hemfortho&i&czny (in press) for a recent
overview of research on parsing German). Only rigéras the question as to what role
case features might play during language comprétrehgcome a research topic of its own
(cf. e.g. Hopf, Bayer, Bader & Meng, 1998; Meng &dgr, in press; Schlesewsky, 1996).

With respect to the representation and procesdingrober features, so-called
attraction errors have provided a main source mfesmce (cf. Bock & Cutting, 1992; Bock
& Miller, 1991; Eberhard, 1997; Nicol, 1995; cf.ddi, Forster & Veres (1997) for an
application to language comprehension). An exaropén attraction error is provided in
(2a) (taken from Bock & Cutting, 1992). In this exale, verb and subject do not agree in
their number specifications. Instead, the verb sgenerroneously agree with the embedded
NP thehistorybooks An important finding with respect to number attran errors has
been that there exists an asymmetry between singathplural. Whereas errors as in (2a)
are produced with some frequency, the reverseddmaror, which is shown in (2b), rarely

occurs.
(2) a. *The editor of the history books are ...

b. *The editors of the history book is ...
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According to Nicol (1995) (cf. Eberhard, 1997)rattion errors as in (2) result from
the plural feature on histotyookspercolating to the noun editdhereby turning the subject
NP into a plural NP. When this has happened, pmeaking on the verb is an automatic
consequence. The further finding of an asymmettywéen singular and plural number, as
witnessed by the more frequent occurrence of elikaeg2a) in comparison to errors like
(2b) - has been traced back to the fact that plarde marked category within the English
number system whereas singular is the unmarkedutiefumber specification. According
to Eberhard (1997), plural as the marked categorgpresented by a specific plural feature
- a plural flag - within the syntactic represerdatilt is this plural flag which is erroneously
attracted in errors like (2). Singular, in contrasthe default number specification and
lacks a featural representation. Therefore it cabeattracted and errors as in (2b) rarely
occur.

In German, a further kind of attraction error exigtrrors which occur during language
comprehension and which involve case featureB@der, 1994, 1997; Schlewsesky,
1996). As will be described in detail below, undertain circumstances the case feature of
a NP seems to be overwritten by the case featuma afijacent relative pronoun. When this
happens, a sentence which is completely grammaitocairding to the grammar of German
will erroneously be perceived as ungrammaticalc&inhlooks as if the NP has attracted the
case feature of the relative pronoun, we have teéme phenomenoASE ATTRACTION

In this paper, we will report four experiments thave used the phenomenon of case-
attraction in order to further our understandinghaf representation and processing of case.
These experiments will focus on the following tweegtions. First, how independent are
case features within the ongoing phrase-structpeesentation computed by the human
sentence processing mechanism? In particulargipltenomenon that we have termed case

attraction really due to some kind of erroneousuigamigration within the current partial
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phrase marker (CPPM), or is it instead a furthstaince of a syntactic ambiguity resolution
strategy which does not necessarily refer to caatfes? If the former should turn out,
then we would have strong evidence that case fesfare at least to a certain extent
independent from the phrase-structural representtitiey are associated with, because only
such an independence will allow case features toofee within the phrase-marker.

The second question concerns the notion of marlesdie we will describe below,
dative case has a marked status within the Geramsm gystem. Given the fact that the
difference in markedness between singular and lpturaber in English has such a strong
effect on subject-verb-agreement attraction ermams, might expect that a similar difference
turns up in attraction errors involving case. A mesk of the following experiments will
therefore be to determine whether case featurebeatiracted across the board, or whether
case attraction is confined to dative case, i.éhéanarked case within the German case
system.

In the next two sections, we will first give a shoverview of case within the German
grammar and then introduce the phenomenon of ¢asetaon and the question raised by
this phenomenon. After that, four experiments bdlpresented that have investigated the
representation and processing of case. Our ovaradlusion will be that case attraction is a

genuine process of erroneous feature migrationlwhindy affects marked case features.

Case in German

German has four cases: nominative, accusative/ajatnd genitive case. Of these four,
only the first three are used productively for angumts of verbs, whereas the main function
of genitive case is to mark modifiers and completmennouns (comparable to English).

We will therefore be mainly concerned with nomiuatiaccusative and dative case in the
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following. As we will show, dative case in Germartifferent from nominative and
accusative case with respect to morphological,agfit, and semantic properties.

Syntactically, nominative and accusative are sted&TRUCTURAL CASESwhich are
assigned in specific phrase-structural configureti®ative case, in contrast, iISEXICAL
CASE which needs a specific lexical licenser, thatiparticular verb which assigns dative
case as a lexical property. One syntactic construgthere the divergent behavior of
structural and lexical case shows up is the pagsiv€3)). When a sentence with an
accusative object is passivized, the object ofttiere clause becomes the subject of the
passive clause (cf. (3a)). If, however, a senténpassivized which contains a dative
object, the object does not turn into a subjedtdad, it still shows up with dative marking,
with the consequence that the sentence does ntic@subject but only an object (cf.
(3b)). In sum, nominative and accusative casecghterge in the active-passive alternation
whereas dative case is inert. This inertness &elaase is one of the reasons to classify
dative case as a lexical case, that is, a caseésttightly bound to particular verbs.
Nominative and accusative case, in contrast, anetstral cases that are assigned in certain

structural configurations.

(3) a. Sigomunterstutzt ihg. Enomwird von ihr unterstitzt.

She supports him = He is by hersupported

"Heis supportedy her."

b. Sigom hilft ihmya [hmya: Wird von ihr geholfen.
She helpshim = Him is by herhelped.

"Heis helpedby her."

Dative case differs from both nominative and acttusalso semantically. Nominative

and accusative are compatible with almost any tiiemale. Although there are certain
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generalizations of the form ”If an argument beaeatic role X, it will be realized as a
subject and therefore receive nominative case’egizations in the reverse direction do
not exist. If, for example, an NP bears nominatase, this gives no clue whatsoever as to
the thematic role of this NP. Dative case, in castiris more restricted with respect to the
assignment of thematic roles. Somewhat looselykipgaone can say that dative case is
bound to the thematic roles of recipient and berafy (cf. Wegener, 1985, for extensive
discussion).

Let us finally turn to the way case is spellediouthe morphology. Morphologically,
dative case is special in two ways. First, datagecis unambiguously signaled most of the
time, whereas nominative and accusative case oftiercide. This is shown for relative
pronouns in Table 1. For definite determiners,itiiection paradigm would be identical to

that shown in Table 1 with the exception of theityes forms.

Insert Table 1 about here

A second morphological difference between dativeean the one hand and
nominative and accusative case on the other hamgsshp when we consider the licensing
of different arguments by morphological means. \WWherthe assignment of dative case to a
verbal NP-argument must be licensed morphologicallyhe NP, the assignment of
accusative does not need such a morphologicaldecéef. Gallmann, 1996; Vogel &
Steinbach, 1995). For example, the quantifier ialkot) has both an inflected form and a
form without inflection. In a position where strucdl case is assigned, both the inflected
and the uninflected form can be used. This is shiow#a) for an accusative marked object.
The same also holds for nominative marked NPs.hasva in (4b), when used as a dative

object, only the inflected form is useable. Withawtative inflection on vieln
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ungrammatical sentence results. This shows thatededise is in need of a morphological

spell-out whereas nominative and accusative casear

(4) a. Peter unterstutzt vesl/ viel

Petersupports alot (of institutions,campaigns,..)

b. Peter widerspricht viein / *viel

Peter objects-to  a lot (of institutions, campaig..)

Our short survey of the case system of German eauimmarized by the following
statement. Morphologically, syntactically and setizatly, dative case is the marked option
whereas the two structural cases nominative angsatige are unmarked, default options.
Based both on these grammatical generalization®arah experimental investigation of an
ambiguity between accusative and dative objectdeBat al. (1996) have proposed a
syntactic representation of case that gives th&adastatus of dative case an explicit
representation. According to Bader et al. (1996)iveé case - but not nominative or
accusative case - is associated with a lexical tageThis proposal can be graphically
represented as in Figure 1. The left side of Figusaows the phrase-structure tree of a NP
with structural case, here with accusative caseleft side of Figure 1 is the analogous tree

for a NP bearing dative case.

Insert Figure 1 about here

The dative case flag shown in Figure 1 is to besustdod in analogy to the number
flag proposed by Eberhard (1997) in order to actéammumber attraction errors in
English. It captures the generalization that argumbearing dative case have to obey
stricter morphological licensing condition in comigan to arguments bearing one of the

structural cases nominative or accusative (cf. V&g8teinbach (1995) and Bayer, Bader
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& Meng (1999) for a more thorough linguistic dissia® of morpho-syntactic differences
between structural and lexical case in German).ri&i@ difference to the representation of
number features proposed by Eberhard (1997) lidseifiact that the case flag in Figure 1 is
provided not by the noun but by the determinersoperty stems from the fact that case
in German is morphologically realized mainly onedatiners but only rarely on nouns. A
further difference pertains to the fact that theme two unmarked cases — nominative for
subjects and accusative for objects — whereas ih@my one unmarked number feature,
namely singular. We assume that this further diion is reflected in the fact that subject
and objects are differentiated by virtue of thdirgse-structural position as determined by

the argument structure of the verb.

Case Attraction: The Basic Phenomenon

Case-attraction was first reported and experimbnitalestigated in sentences
exhibiting an ambiguity between accusative andvdatbject (cf. Bader, 1994;
Schlesewsky, 1996). In the experiments to follow,will investigate case attraction using

the particular kind of subject-object ambiguity s@® embedded clauses like (5a) and (5b).

(5) a. (Ichglaube,) dal3 Fritz das Buch geschiekt
| believe that Fritza book sent has

"| believe that Fritz sent the book

b. (Ilch glaube,) daf’3 Fritz das Buch geschiakitde.
| believethat Fritza book sent was

"l believe that the book was sent to Fritz'

In the active clause (5a), the proper name ksithe subject and the following NP _das

Buchthe accusative object of the clause final verlzlyiekt hat In the passive clause (5b),
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in contrast, Frit4s the dative object and dBsichthe subject of the verb geschiekiirde

Since a proper name is ambiguous between nominatbeeisative, and dative case and a

neuter NP like daBuchis ambiguous between nominative and accusative tas

sentences in (5) are locally ambiguous with resfettie syntactic functions that the two
NPs play. Before the clause final auxiliary is anttered, the sentences are compatible both
with a subject-before-object (SO) analysis andlgeat-before-subject (OS) analysis. The
local ambiguity seen in (5) disappears if the pro@enes are replaced by NPs that
morphologically distinguish between nominative aadive case. For example, a masculine
definite NP like theuncleappears as d€&nkelin the nominative and as dgbmnkelin the
dative.

Both in end-of sentence speeded-grammaticalitymelyg experiments and experiments
using a self-paced reading procedure locally anthigsentences as in (5) have been
shown to exhibit a preference for the SO-word ardsmeflected by a garden-path effect for
locally ambiguous OS-sentences (Bader, 1997): Wdsdaeally ambiguous SO-sentences
(5a) did not differ from their unambiguous coungetp, locally ambiguous OS-sentences
(5b) are consistently more difficult to processtlhmambiguous OS-sentences. The finding
of an SO-preference in sentence pairs as in (B)lise with current research on parsing
German which has shown an SO-preference in a yafetubject-object ambiguities (cf.
Hemforth, Konieczny & Strube, 1993; Friederici, iStauer, Mecklinger, & Meyer, 1998;
Bader & Meng, 1999). With respect to the sourcthisf preference, we have to note that
there is no agreed-upon explanation. In part,ighikie to a lack of agreement concerning
the correct phrase-structure representation of Gesentences. Since this paper is
concerned with the nature of case features, nothfiimghat follows hinges on the particular
phrase-structures assigned to sentences as RofShe following, we will assume that

active and passive sentences of the sort shows) iho(not differ phrase-structurally from
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each other (cf. Haider, 1993; Reuland & Kosmeil&93) and that the preference for the
SO-structure in the absence of a relative claudaasto the Case Preference Principles
proposed by Bader et al. (1996). When processtasa ambiguous sentence like (5a) or
(5b), a parser abiding by the Case Preferenceiplesowill assign nominative to the first
NP due to the joint effect of the two clauses ef @PP. The second NP will then be
assigned accusative because nominative can ordgdigned once. The net effect will be

that the sentence receives an SO-word order mrientountering the clause final verb.
(6) Case Preference Principle

a. Prefer structural Case to lexical Case.

b. Prefer nominative Case to accusative Case.

A further experiment reported in Bader (1997) coragdahe processing of sentences
like (5) to the processing of these same sentdnaesith a relative clause attached to the
ambiguous proper name. Two kind of relative clawsex®e used. The first type of relative
clause contained the relative pronounhich is unambiguously marked for dative case.

An example of an SO-sentence containing this typelative clause is shown in (7).

(7) Ich glaube, daR Maridgr _ich gerade begegnet bislas Buch geschickiat.

| believe thatMariawhol just met am a booksent has/was

I believethatMariawho| just metsentthe book”

In a speeded-grammaticality judgment experiments&@ences containing a relative
clause headed by dehowed a sharp drop in the percentages of canseters. Whereas
SO-sentences without a relative clause obtained3%.correct answers, SO-sentences
containing a dative-relative clause received o%=correct answers. Given that fact that

the SO-word order is usually strongly preferredlirkinds of subject-object ambiguities in
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German, the finding of a sharp drop in the peragmgaf correct answers for such sentences
is rather remarkable since it indicates that the&lSO-preference reversed to an OS-
preference under the influence of a dative relginmoun. We will call this phenomenon
CASE ATTRACTION because it seems as if the dative case featuhe o€lative pronoun has
been attracted by the head noun, turning theNiBstnto a dative marked NP and the whole
clause into a clause with OS-word order.
What might cause the usual SO-preference to tuonan OS-preference under the
influence of a dative relative pronoun? Two hypsthéave been proposed to account for
this reversal. According to the Case Attraction bijyesis (CAH) (Bader, 1997), case

attraction is a phenomenon similar to number aitvac

(8) The Case Attraction Hypothesis (CAH)

A marked case feature can erroneously migrate nvitte CPPM.

Figure 2 shows what is happening in case attraetioors under the CAH. The left side
of Figure 2 shows the partial syntactic structina torresponds to the head NP and the
dative relative pronoun of a sentence like (7).6Bithe representation of case proposed in
Bader et al. (1996), the relative pronoun bears a dative case flag. Furthermore, the NP as
a whole bears abstract nominative case due todke Ereference Principles. According to
the CAH, this dative flag sometimes erroneouslycpktes up to the head noun Mairaa
way similar to what happens in number attractioorst If this happens, the whole NP will
be specified for dative case, as shown on thesieé of Figure 2. The second NP will then
be assigned nominative case, again by the CPRhantkt result will be that the sentence
exhibits an OS-structure prior to disambiguatidrihé sentence then ends with an active
verb, as it does in (7), the OS-structure thatltedudrom case-attraction will be

contradicted, leading to the erroneous judgmeth®ftentence as ungrammatical.
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Insert Figure 2 about here

In sum, the CAH claims that case attraction redutt® a migration of the dative case
feature from the relative pronoun to the precediegd noun. This migration of the dative
case feature is in no way licensed by the gramm&@eoman, and therefore it represents a
kind of malfunctioning on part of the HSPM, in the&me sense as number attraction errors
as in (2) are due to a malfunctioning of the lamguproduction system.

An alternative to the CAH is provided by the Paafunction Hypothesis (PFA) (cf.
(9)) which states that the parser deliberately aass-information on the relative pronoun
in order to resolve the ambiguity of the head ndttine syntactic function of the head noun
is locally ambiguous, and an unambiguous relatrem@un is available, the parser will
assume that the head-noun has the same syntautitofu as the relative pronoun. Under
the PFH, case attraction errors do not result fsome malfunctioning of the HSPM but
from a particular strategy to resolve a local sgtitaambiguity. Various versions of the

PFH have been proposed by e.g. Bader (1994), Sotdky (1996) and Sauerland (1996).

(9) The Parallel Function Hypothesis (PFH)
If the syntactic function of the head noun is amlbigs, the parser assumes that the

syntactic functions of the head noun and the redgironoun are identical.

While prior experimental research (Bader, 1997 ;|&wdwsky, 1996) has shown that
dative case sometimes is attracted, it is an opestopn whether the same can happen with
nominative or accusative case. This lack of knog#ed caused by the fact that all prior
experimental investigations of case attraction e@sfed ambiguous sentences where the
attraction of structural case features would noddtectable given the general parsing

preferences in German. For example, the experinegairted in Bader (1997) also
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investigated OS-sentences as in (10). The relataugse in (10) is headed by the relative
pronoun_die This relative pronoun, which is compatible witbthb nominative and
accusative case but incompatible with dative clasetioned as a subject in most of the

sentences used in Bader (1997).

(20) Ich glaube, dal3 Maridie mich bald besuchen wirdas Buch geschickiurde.

| believe thatMariawhome soorwisit will a booksent has/was

| believethatthe bookwassentto Mariawho will visit mesoon.”

Sentences as in (10) induced a garden-path efffecthis garden-path effect does not
allow the conclusion that nominative case has lag¢tacted since, due to the general SO-
preference in German, a garden-path effect is fousdch sentences whether a relative
clause is present or not. The same is true foexiperiments reported in Schlesewsky
(1996). Although he used a different kind of sytitaambiguity, his sentences containing a
relative clause headed by a relative pronoun bgatinictural case do cause a garden-path
effect even in the absence of such a relative elans therefore do not allow any
conclusions with respect to the attraction of dtrtad case.

To summarize this section, it has been shown tloalifying an ambiguous NP with a
relative-clause headed by a dative-marked relgtieaoun can induce case attraction. In
contrast to dative case, it is an open questiortivénease attraction can also originate from
relative pronouns bearing structural case. Theraxeats that we will report now will
investigate what kind of mechanism causes cassctiin and whether case attraction is

confined to dative case, as the marked case in &eran not.

Experiment 1

The first aim of Experiment 1 was to test betwaen tompeting hypothesis about the

mechanism(s) responsible for attraction errors,ataime Case Attraction Hypothesis
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(CAH) and the Parallel Function Hypothesis (PFAjaduced in the preceding section. As
we have shown above, ambiguous SO-sentences dogtainative relative clause (cf.
(11a), repeated from above) are predicted to cangmessing difficulties both by the CAH
and the PFH. However, a crucial difference emeifgge consider sentences like (11b)

where the proper name Matas been replaced by the definite NPFKti&u(the woman).

(11) a. Ich glaube, dd@aria, der ich gerade begegnet bin, das Buch geschiakt

| believe thatMaria whol just met am a booksent has

"l believethatMariawho|l just metsentthe book”

b. Ich glaube, da@ie Frau, der ich gerade begegnet bin, das Buch gesclakt

| believe thatthewomanwhol just met am a booksent has

"l believethatthewomanwho| just metsentthe book”

Under the CAH, the sentences in (11a) and (11b)ldhwot differ from each other with
respect to the frequency of case attraction. Tordge consider the syntactic

representations for the head noun and the followahafive pronoun given in Figure 3.

Insert Figure 3 about here

As a comparison of the two trees in Figure 3 sh@¢tka) and (11b) have identical
distributions of case features under the syntassumptions outlined in the preceding
section. In both sentences the head NP bearsugtalicase and is therefore without a case
flag. The relative pronoun, in contrast, bearswéatiase and therefore has a case flag. Under
the hypothesis that case attraction errors aresdaoyg an erroneous percolation of the
dative feature to the head noun, there should h#iffesence between (11a) and (11b): In
both sentences, the dative feature of the relatiaoun_dewill percolate to the head noun

Frau thereby turning the whole NP into a dative marki#éd Since the determiner dre
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(11b) is as unmarked with respect to case as thesi@lariaand_Frauyit should not have

any influence on the processing of (11b). (11a)@db) are therefore predicted to behave
completely identical.

A different prediction emerges from the PFH. Aceongtto the PFH, the phenomenon
of case attraction results from an ambiguity retsotustrategy: The HSPM uses the case
information on the relative pronoun in order toolge the ambiguity of the preceding head
noun. The proper name in sentences like (11ayeettvay ambiguous: it can bear
nominative, accusative or dative case. When eneougta dative relative pronoun, a
parser abiding by the PFH will therefore resolve dimbiguity of the proper name in favor
of dative case. This in turn will have the effdwttthe sentence will be assigned an OS-
structure which is not compatible with a clausefiactive auxiliary. Sentences (11b), in
contrast, contains the definite NP #iguwhich is only two-way ambiguous, namely
between nominative and accusative case. Dativeisaserphologically incompatible with
such an NP. The presence of a dative-marked relptonoun should therefore not matter
for sentences of this kind, at least under therahissumption that the parser applies its
syntactic ambiguity resolution strategies only targmatically licit ways. Under this
assumption, the parser can resolve the ambiguithedfraueither in favor of nominative or
in favor of accusative, but not in favor of datsase. Sentences containing Brau
modified by a dative relative clause should thenefwot differ from the same sentences but
without a relative clause.

Besides deciding between the CAH and the PFH, Exeat 1 had the further aim of
testing whether there is an asymmetry betweene@atige and structural case, as might be
expected given that dative is a marked case willérGerman case system. To this end, the
experiment will also include OS-sentences contgimimelative clause headed by a pronoun

marked for structural case. While ambiguous OSesams (cf. (10)) are expected to elicit a
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garden-path effect given the pervasive SO-preferémend in German, unambiguous OS-
sentences allow to test the marked status of dasige. The crucial comparison concerns
the two sentence types shown in (12). In (12a)civis repeated from above (cf. (11b)), the

NP dieFray which bears structural case, is modified by @datlative clause. In (12b),
the case distribution has been reversed; the datarked NP_deFrauis followed by a
relative pronoun bearing structural case. Figusbaws the parts of the syntactic structures
for the sentences in (12) which are relevant tactireent discussion (the left tree in Figure

4 is again repeated from above).

(12) a. Ich glaube, dafie Frau, der ich gerade begegnet bin, das Buch geschiakt

| believe thatthewomanwho!l just met am ooks has

"l believethatthewomanwho| just metsentthe book”

b. Ich glaube, da@er Frau, dieich gerade getroffen habe, das Buch geschickte.

| believe thatthewomanwho!l just met am ooksent ‘was

"l believethatthe bookwassentto thewomanwhol justmet.”

Insert Figure 4 about here

As already explained, the CAH predicts that casaeton should be observable in
sentences like (12a) since the dative feature ocatepercolate up to the NP dieau
thereby turning this NP into a dative marked NP(12b), in contrast, case attraction should
not occur. As shown on the right side of Figuréhé,relative pronoun does not bear any
marked case feature and therefore there is nothatgnight erroneously percolate up to the
NP derFrau

The differing predictions arising from the CAH atfieé PFH are summarized in Table 2.

Table 2 shows how the CAH and the PFH answer tlestopn "Does a sentence of this
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particular type induce a garden-path effect?”, wtgarden-path effect is to be understood
as showing poorer performance than unambiguousai@@ntences without any
intervening relative clause. For differentiatingveeen the CAH and the PFH, sentences
with SO-word-order are crucial. For SO-sentendss QAH predicts that a garden-path
effect is induced by a dative relative pronoun petedent of whether the head noun is a
proper name or a noun preceded by a determinerPTFhE in contrast, only predicts a

garden-path effect for SO-sentences with properasdmt not with definite NPs.

Insert Table 2 about here

For sentences with OS-word order and the relativaqun_die the CAH and PFH
make the same predictions although for differeasoms. The CAH predicts that the relative
pronoun_diedoes not have any influence on the processinigeopteceding NPs. OS
sentences containing such a relative pronoun shbaléfore behave identical to analogous
sentences without a relative clause. Sentencesayitbper name are locally ambiguous
and should therefore lead to a garden-path effgehghe general SO-preference in
German whereas sentences with the dative NFF@derare unambiguous and consequently
should not induce a garden-path effect. The PFbl@isdicts that unambiguous sentences
should not induce a garden-path effect. Furthermorambiguous sentences with a-die
relative clause the relative pronoun is itself agobus and therefore cannot be used to
disambiguate the preceding head noun. Therefoeejefault-preference for the SO-word
order will be invoked for these sentences and dagapath effect is predicted given that the
sentences are disambiguated towards the OS-woed.ord

The sentences described up to this point wereaitimed pairs of active and passive

sentences. A final aim of Experiment 1 was to shwat the phenomenon of case attraction



20
Case Attraction
in no way depends on any peculiarities of the aefigssive alternation. To this end,
Experiment 1 did not investigate pairs of activegpae sentences but pairs like (13) where

both sentences end in an active verb.

(13) a. Ich weil3, dalR Maria das Buch las.

|  knowthatMariathebookread| know thatMariareadthebook.”

b. Ich weil3, da? Maria das Buch gefiel.

| know thatMariathebookpleased. "I knowthatthebookpleasedVaria.”

The embedded clause of (13a) contains the verrdad) which is a simple transitive
verb with a subject and an accusative object. (liBlontrast, contains the verb gefiel
(pleased) which belongs to the class of psych-vierkerman which express the
experiencer as a dative object and the target-afiemas the subject. The sentences in (13)
therefore contain the same kind of local ambigagythe sentences in (5): Until the clause
final verb is encountered, these sentences areatttgowith both an SO- and an OS-
analysis. In (13a), this local ambiguity is resaltewards the SO-structure and in (13b)
towards the OS-structure. With respect to theitastic structures, (13a) and (13b) do not

differ from active and passive sentences as indBd)(5b), respectively.

Method

Subjects 30 students of the University of Jena particidatethis experiment. All were
native speakers of German and naive with respetietpurpose of the experiment. Subjects

received either 5 DM or course credits for paradipg in the experiment.
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Materials 30 sentence sextets were constructed accorditng tiovo factors word-order
(SO vs. OS) and first NP (control vs. ambiguouswatative clause vs. unambiguous with

relative clause). A complete stimulus set is showhable 3.

Insert Table 3 about here

All sentence sextets were constructed around passnple SO- and OS-sentences as
in (14). These sentences are identical to the seesen (13) with the single exception that
the ambiguous proper name has been replaced byaanbiguous definite NP which
always was feminine. Simple sentences as in (14}p@nve as control sentences that define

the baseline for measuring possible garden-pa#ttstf

(14) a. Ich weil3, daR meine Schwester das Buch las
I knowthatmy  sister thebookread

"I knowthatmy sisterreadthebook.”

b. Ich weil3, dall meiner Schwester das Buch gefiel
| know thatmy sister  _thebookpleased.

"I knowthatthebookpleasedny sister.”

Unambiguous sentences with relative clause werirsdd from control sentences by
inserting a relative clause behind the first NPe Tibst NP in an SO-sentences was always
modified by a relative clause headed by the retgtironoun dewhich is unambiguously
marked for dative case (cf. Table 1). Relative stmuinserted in OS-sentences were headed
by the relative pronoun dighich can either bear nominative or accusative clais21
sentence sextets, dieceived nominative case, in the remaining 9 sextiereceived
accusative case. The relative clause of an SO+santnd the relative clause of the

corresponding OS-sentence were always matchedegtiect to the number of words.
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In ambiguous sentences containing a relative claupeoper name replaced the initial
definite NP of unambiguous sentences with relatlaese. Otherwise, ambiguous and
unambiguous sentences with relative clause werdii.

The experimental sentences were divided into 6 sath set containing only one
version of a sentence and an equal number of ssrgen each condition. The resulting lists
of experimental sentences were randomly intermixigldl 110 filler sentences. A repeated
measures design incorporating a Latin square wed. iE&ch subject was exposed to all

conditions but saw each experimental sentencemndg.

ProcedureThis experiment - as well as all following expeents - was run using the
DMASTER software developed by K. Forster and Jstesrat Monash University and the
University of Arizona. Subjects were seated in froiha computer monitor. They were told
that they would be presented sentences on thensanekthat their task was to judge the
grammaticality of each sentence as quickly andratews possible. The concept of
grammaticality was explained by examples. Subjedisated each trial by pressing the
space-bar. After pressing the space-bar, a fixggant appeared in the center of the screen
for 1,050 milliseconds. Thereafter, the sentengeaped on the screen in a word by word
fashion with each word appearing at the same posfthid-screen). Each word was
presented for 224 milliseconds plus an additiodaillliseconds for each character to
compensate for length effects. There was no inté&etaveen words. Immediately after the
last word of a sentence, three red question mamsaed on the screen, signaling to the
subjects that they now were to made their judgntaumbjects indicated their judgment by
pressing the left shift-key for ungrammatical ané tight shift-key for grammatical
sentences. If subjects did not respond within 2080a warning line "zu langsam” (too

slow) appeared on the screen and the trial washigu.
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Prior to the experimental session, subjects redgivactice trials to ensure that they
had understood the task. During the practice thatsnot during the experimental session

subjects received feedback as to the correctndseiofjudgments.

Results

Insert Table 4 about here

JudgmentsTable 4 shows the percentages of correct judgenfienExperiment 1. In
this and all following experiments, percentagesafect judgments were analyzed with
both subjects_(Bland items (FRas random effects. Two-way ANOVAS (2 word orde(3
first NP) revealed that the factor word-order wasgnificant in the subject analysis and
marginally significant in the item analysis (158) = 1.87, p> .1; FZ22,58) = 3.81, < .1).
The factor first NP was significant both in the gab and the item analysis (2158) =
4.78, p< .05; F22,58) = 4.78, i< .05). The interaction between the two factorsdaarder
and first-NP, finally, was highly significant in foanalysis (F@,58) = 6.23, < .01;
F2(2,58) = 5.77, > .01).

Planned comparisohwere conducted to test the hypothesis derivelidrirttroduction
to Experiment 1. Within the category of OS sententeere were no significant differences
between control sentences, ambiguous sentencesehative clause, and unambiguous
sentences with relative clause. Within the categbi$O-sentences, ambiguous sentences
with a relative clause received significantly lessrect responses than control sentences
(77% vs. 92%; t29) = 3.39 p < .01, {29) = 3.39 p < .01). Unambiguous sentences with a
relative clause received even less correct resgdha@ ambiguous sentences with a

relative clause, but this difference was not sigaift (74% vs. 77%, t1 and t2 < 1).
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Judgmentimes Response times for correct judgments are showile 4. In this and

all following experiments, response time data weneected for outliners in the following
way. Before analysis of response times, all respdinges more than 2.5 standard deviations
(SD) away from an individual subject's mean wemaeed with the cut-off value for the
subject (the value equal to 2.5 SD above or belmantean). Less than 5% of the response
times were replaced by this criterion. Responsegimere analyzed with both subjects)(F1
and items (Fpas random effects.

Two-way ANOVAS (2 word orders 3 first NP) showed that the main effect of word-
order was not significant (both F's < .1) but thaimeffect of first NP was (K2,58) =
11.08, p< .01; FZ2,58) = 4.94, x .05). The interaction between word-order anstiNP
failed to reach significance in the subject-analymit was significant in the item analysis
(F1(2,58) = 2.11, = .131; F72,58) = 3.61, < .05).

Planned comparisons revealed the following. Withiacondition SO, ambiguous
sentences with a relative clause took longer tuthged as grammatical than control
sentences but this difference reached significanbein the subject analysis (686ms vs.
605ms; t158) = 2.52, p< .05, t258) = 1.40, p> .1). The further difference between
ambiguous and unambiguous sentences with reldwse was not significant (686ms vs.
697: both t-values < 1). Within the condition O8ambiguous sentences with a relative
clause did not differ significantly from controlrgences (647ms vs. 626ms: both t-values <
1) but ambiguous sentences with relative clauseived significantly longer reaction times
than unambiguous sentences with relative clausenigss. 647ms; {b8) = 3.47, p< .01,

t2(58) = 2.54, p< .05).
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Discussion

Experiment 1 has replicated earlier findings (Bad®©7; Schlesewsky, 1996) that
dative relative clauses can induce attraction srogrwhich an otherwise preferred SO-
structure is turned into an OS-structure. Sincepintrast to Bader (1997), we did not use
pairs of active and passive sentences but actiersees throughout, we can conclude that
the phenomenon of case attraction in no way depem@sy peculiarities of the active-
passive alternation. In addition to replicating bf@sic phenomenon of case attraction,
Experiment 1 has provided two new results. Firativé relative pronouns induced case
attraction errors independent of whether the heash nvas compatible with dative case
(proper names) or not (definite NPs). This findimas predicted by the Case Attraction
Hypothesis but not by the Parallel Function HypsifieSecond, attraction errors for
sentences where the head NP was a definite NPooolyrred with dative relative clauses
but not with relative clauses headed by a relgihramoun specified for either nominative or
accusative case. Whereas ambiguous OS-sentensesdstiee usual garden-path effect in
accordance with the general SO-preference foukmman, unambiguous OS-sentences
containing a relative clause did not differ from-@&htrol sentences. Finding case attraction
only in sentences containing a dative relative sgesupports the assumption that dative
case, as the marked option within the German gaster, is represented by a case flag
within the CPPM whereas nominative or accusatiwse @e not.

The fact that we did not find a performance differe between unambiguous OS-
sentences with and without relative clause showassttie insertion of a relative clause per se
did not increase processing difficulty in the spakedrammaticality judgment task. The
finding of a reduced accuracy and higher reaciimes for SO-sentences containing a
dative relative clause in comparison to SO-sen®enéthout a relative clause can therefore

be completely attributed to the effect of caseaatton. In order to get an estimate of the
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frequency of case attraction, one might subtrazipércentages of correct responses for
attraction sentences from the percentages of daesponses for control sentences (92% -
ca. 75.5%). However, there are two reasons whygikies only a rather crude lower bound
of the true percentages of case attraction. Rirstpossibility of reanalysis has to be taken
into account. When the parser detects a case igolah processing the clause final verb in
sentences where case attraction has occurredlit mivoke processes which, when
completed successfully, will lead to the resporrsengnatical despite the prior occurrence
of an attraction error. That reanalysis indeed oxauthe sentences under consideration is
suggested by the finding that judging attractiomeeces correctly as grammatical took
more time than judging corresponding control sezgsras grammatical, a finding which is
regularly found when garden-path sentences aresflidg grammatical.

A second reason why simply subtracting the rawgrgages gives only a lower bound
on the true probability of attraction errors lieghe fact that - even when the possibility of
reanalysis is taken into account - one cannot assupriori that on each trial where dative
case has been attracted people will give the regpamgrammatical”. This assumption
would only be licit if corresponding ungrammatisahtences would be judged as
ungrammatical with near perfect accuracy. Howefegryngrammatical sentences
containing case violations, prior research has shiwvat this assumption is often not true
(cf. Meng, 1997; Bader, Meng, & Bayer, in press).get a better estimate of the frequency
of case attraction, Experiment 2 will thereforelilge ungrammatical sentences which
contain the same kind of ungrammaticality as is@néwhen case attraction has happened
in sentences like (11).

A certain concern one might have with respect tpexnent 1 lies in the fact that the
crucial first NP in this experiment was always mii@ne NP. For feminine NPs, with the

exception of feminine proper names, nominative arlisative case share the same form
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while dative case has a form of its own (for exaergiefor nominative and accusative but
derfor dative). The two-way ambiguity of degpens up several alternative explanations of
the results provided by the current experiment.es@mple, it might be that the crucial
difference between diend_delhas nothing to do with the opposition of struckarsd
lexical case but with the opposition of ambiguond anambiguous marking of case
instead. Furthermore, given the two-way-ambiguftdie, the HSPM might consider to
apply a syntactic ambiguity resolution strategy like Parallel Function Strategy and in
doing so overlook that an NP like dieauis not compatible with dative case. Experiment 2
will take up these concerns by comparing the pingsof feminine NPs to the processing
of masculine NPs for which not only dative casedisb nominative and accusative case

have distinct lexical forms.

Experiment 2

Experiment 1 has shown that there is an asymmetwden the two feminine relative
pronouns deand_die Whereas the former triggers case attraction €rtbe latter does not.
We have interpreted this asymmetry in terms ofastit markedness. Whereas Hesars
unmarked structural case, either nominative or sative, debears marked dative case.
However, there is a further asymmetry betweerad@ der As a feminine relative pronoun,
deris unambiguously marked for dative case whereas diwo-way ambiguous between
nominative and accusative (cf. Table 1). Therefaneurely morphological definition of
markedness, according to which ambiguous itemsmmarked and unambiguous items
marked, would be as compatible with the result&xqferiment 1 as our definition of
markedness in syntactic terms.

In order to distinguish between a syntactic dabniiof markedness (structural versus

lexical case) and a morphological definition (anulmigs versus unambiguous form), we
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have to consider masculine NPs. When applied tcuoiag NPs, the two definitions of
markedness give different results. Masculine Nsiftes proper names) have a separate
morphological form for each case. Under a morphiokdgiefinition of markedness, they
are therefore all on a par, namely marked. Undgméactic definition of markedness, in
contrast, the same asymmetry holds as for femiNip& nominative and accusative NPs are
unmarked whereas dative NPs are marked. The syméaxt the morphological definition
of markedness therefore make differing predictmhen it comes to sentences like (15).
These sentences are identical to the sentenc&$)im{/estigated in the preceding
experiment with the single exception that the fNBtis a masculine NP instead of a
feminine one. In (15a), the masculine proper noetei’s followed by the relative pronoun
dem which is unambiguously marked for dative casBbjklso contains a dative relative
clause which, in this sentence, modifies the d&fiNiP_deMann which is unambiguously

marked for nominative case.

(15) a. Ich glaube, daReter, dem ich gerade begegnet bin, das Buch geschiakt

| believe thatPeter whol just met am a booksent has

"l believethatPeterwhol just met,sentthebook”

b. Ich glaube, daBer Mann, dem ich gerade begegnet bin, das Buch gesclhakt

| believe thatthe man whol just met am a book sent has

"l believethatthemanwho| just metsentthe book”

Partial syntactic structures for the sentenced® &re shown in Figure 5. The top of
Figure 5, which shows the representation of a propene modified by a relative clause,
corresponds to (15a) both under a morphologicaleasyhtactic definition of markedness. It
does not differ from the syntactic structure foMR with a feminine proper name (cf. Figure

3). The tree on the bottom left side of Figure Besponds to (15b) under a syntactic
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definition of markedness. It is again identicattie analogous syntactic structure for
feminine NPs (cf. Figure 3). The bottom right sadd=igure 5 finally shows the distribution
of case flags under a morphological definition @frkedness. As can be seen in Figure 5,
under a morphological definition masculine NPs vaittieterminer differ both from
masculine NPs with a proper name and from corredipgrfeminine NPs with a
determiner. The crucial difference is that not ahly relative pronoun but also the
determiner bears a case flag under a morpholodéefaiition of markedness because both

items unambiguously signal their respective case.

Insert Figure 5 about here

As can be seen by comparing the top tree with ti®in left tree in Figure 5, under a
syntactic definition of markedness no differenc®ibe expected between sentences
containing a proper name and sentences with aiteR® with respect to the occurrence of
attraction errors. As with corresponding feminieatences, both sentence types should
elicit attraction errors. Furthermore, the frequeatthese errors should not depend on
whether the head NP is ambiguous or not.

To derive predictions for the morphological defimit of markedness, the top tree has to
be compared with the bottom right tree in Figur&l®e crucial difference between these
two structures is that a proper name does not aaase flag whereas a definite NP has
one. For number attraction errors, Eberhard (188%)found that the frequency of such
errors is dependent on whether the head NP cordaisnber flag of its own. In a sentence
production experiment where subjects had to cormgeten preambles, preambles like one
key to the cabinetselicited less number attraction errors than prdaslike thekeyto the

cabinets According to Eberhard (1997), the reason for finiding is that the determiner the



30
Case Attraction
is completely unspecified with respect to numbeerglas the number word oise
positively specified for singularity and therefaseassociated with a number flag for
singular. The presence of this singular flag witthme head NP prevents the plural flag of
the embedded NP to be attracted as often as withttag) on the head NP. Applying the
same logic to the phenomenon of case attractiomraghological definition of markedness
leads to the prediction that less case attractimrseshould occur when the head NP
contains an unambiguous determiner than when g&.doe
Table 5 summarizes the predictions made by thestintand the morphological
definition of markedness within the German cas¢esgsThese predictions are cast in terms
of whether a difference in the frequency of cas@etion errors is predicted between
sentences where the head NP is a proper name r@iethses where the head NP is a
definite NP. For feminine NPs, the syntactic areltiorphological definition of
markedness both predict an equal amount of atbraetirors for proper names and definite
NPs. For masculine NPs, the syntactic definitiokk@sahe same prediction as for feminine
NPs. The morphological definition, in contrast,gots that attraction errors should be

more probable with a masculine proper name tham avinasculine definite NP.

Insert Table 5 about here

A second aim of Experiment 2 was to provide addalevidence for the Case
Attraction Hypothesis and against the Parallel iondHypothesis. In Experiment 1 we
found that SO-sentences containing a definite faraihP like_dieFraumodified by a

dative relative pronoun did not differ from corresgding sentences containing a feminine

proper name like MaridAttraction errors occurred in both types of sanés to the same

extent. Since a feminine NP like dieauis incompatible with dative case this speaks
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against the PFH insofar as it is implausible thatgarser will resolve the case ambiguity of
an NP in favor of a case that this NP is not compatvith. An even stronger point against
the PFH could be made should we find evidencedse@ttraction in analogous masculine
sentences, that is, in sentences like (15b). Hieeehead NP_ddvlannis completely
unambiguous. It is definitely a nominative markeld. Nherefore, there is nothing to
disambiguate and an ambiguity resolution stratégythe PFH is inapplicable. The PFH
therefore predicts that the presence of a datiagive clause should have no effect
whatsoever on a sentence which contains the unaimiisgNP_deMann Unambiguous
masculine SO-sentences containing a dative relptimeoun should behave equal to
unambiguous masculine SO-sentence without anyivelatause. This prediction is in
marked contrast to the prediction made by the CA\Eoinjunction with a syntactic
definition of markedness. As just shown, under klyisothesis sentences containing der
Mannmodified by a dative relative pronoun are predidtebe no different than ambiguous
sentences containing a dative relative clause.

A final aim of Experiment 2 was to get a better mwga of the frequency of attraction
errors. As already explained above, one prereguisitgetting such a measure is that one
has to know how accurate subjects detect the teaanpangrammaticality that arises if the
dative feature is attracted. In addition to ambiguand unambiguous grammatical
sentences, Experiment 2 will therefore also contaatched ungrammatical sentences of the
type shown in (16). In these ungrammatical sentgribe initial NP (feminine in (16a),
masculine in (16b)) is unambiguously marked fornaatase instead of nominative case.
The sentences in (16) thus contain the same ungafioatity as sentences exhibiting case
attraction, the only difference being that the wafeature on the offending first NP is
morphologically enforced in (16) whereas it stenosif the process of case attraction in

sentences like (11) or (15).
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(16) a. Ich glaube, daffer Frau, der ich gerade begegnet bin, das Buch geschiakt

| believe thatthe womanwhol just met _am a booksent has

b. Ich glaube, daBem Mann, dem ich gerade begegnet bin, das Buch geschiakt

| believe thatthe manwhol just met am a booksent ‘has

Method

Subjects 80 students of the University of Jena particidatethis experiment. All were
native speakers of German and naive with respetietpurpose of the experiment. Subjects
received either 5 DM or course credits for paradipg in the experiment.

Materials The material for Experiment 2 consisted of 40 S@tences with each
sentence appearing in 8 different versions accgrttirthe two factors gender (feminine vs.
masculine) and first NP (control vs. ambiguous walative clause vs. unambiguous with
relative clause vs. ungrammatical). A complete sliset for Experiment 2 is shown in
Table 6. For feminine sentences, the three comdittmntrol, ambiguous with relative
clause and unambiguous with relative clause weametichl to the SO-conditions of
Experiment 1. In control sentences, the first NB walefinite NP that was not followed by
a relative clause. In unambiguous sentences wighative clause, the first NP again was a
definite NP but this time followed by relative ctauwhere the relative pronoun was marked
for dative case. Ambiguous sentences with a redatisuse were identical to unambiguous
sentences with a relative clause but with a propere as first NP instead of a definite NP.
Sentences in the new condition ungrammatical wbtaitved from unambiguous sentences
with relative clause by turning the first NP intdative marked NP. This change makes the
sentences ungrammatical because the verbs ingbatences always assigned nominative

case to the first NP.
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Masculine sentences were obtained from feminineesers by simply replacing the
first NP with a masculine NP and by turning albtele pronouns accordingly into
masculine pronouns.

The experimental sentences were divided into § sath set containing only one
version of a sentence and an equal number of sgrgen each condition. The resulting lists
of experimental sentences were randomly intermixitial 99 filler sentences. A repeated
measures design incorporating a Latin square wed. iE&ch subject was exposed to all

conditions but saw each experimental sentencemndg.

Insert Table 6 about here

ProcedureThe same speeded grammaticality judgments proeedas used as in

Experiment 1.

Results

Insert Table 7 about here

JudgmentsTable 7 shows the percentages of correct respdas&xperiment 2. Two-
way ANOVAS (2 gendek 4 first NP) revealed that the factor first NP viaaghly
significant in the subject as well as in the itemalgsis (F13,237) = 46.55, g .01,
F2(3,117) = 50.03, g .01). The factor gender was also significanteurizbth analyses
(F1(1,79) = 5.55, px .05; FZ1,39) = 7.21, < .05). Furthermore, there was a significant
interaction between gender and first-NP(@;237) = 3.97, < .01; F%3,117) = 4.13,

01).
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Planned comparisons were conducted to test thetlggis of interest. In the condition
feminine, unambiguous sentences with a relativaquo received significantly less correct
answers than control sentences (77% vs. 93(@37) = 4.52, < .01; t2117) = 4.62, X
.01). Unambiguous and ambiguous sentences withiveldause did not differ from each
other (77% vs. 76%, both t1 and t2 < 1). Ungramoaasentences finally received less
correct answers than ambiguous sentences witlativeetlause (63% vs. 76%;(EB7) =
2.94, p<.01;t2117) = 3.04, < .01). For sentences in the condition mascuémragctly the
same differences showed up. Unambiguous sententtesaative clause received less
correct answers than control sentences (84% vs; 84287) = 2.74, < .01; t1Z117) =
2.83, p< .01), Ambiguous and unambiguous sentences didifier from each other (84%
for both sentence types), and ungrammatical seesereceived less correct answers than
ambiguous sentences with relative clause (61%4%, 81(237) = 5.95, < .01; t4117) =
6.18, p< .01).

Comparisons across the factor gender revealedyndisant differences for either
control or ungrammatical sentences (all t-valud3.<or ambiguous and unambiguous
sentences with relative clause, in contrast, femeirsientences received significantly less
correct judgments than masculine sentences (amimgsentences: 76% vs. 84%(A9) =
2.97, p< .01;t439) = 3.38, < .01; unambiguous sentences: 77% vs. 84%9)1= 2.36, p
< .05; t439) = 2.55, < .05).

Judgmentimes Reaction times for correct answers are showralnld 7. Outliers were

treated as in Experiment 1. In the subject analgssibjects had to be excluded because of
empty cells. Two-way ANOVAS (2 gender4 first NP) showed both a main effect of first
NP (F13,213) =43.14, g .01; F23,117) = 34.99, g .01) and a main effect of gender that

was significant in the subject but only marginalignificant in the item analysis (F1,71)
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=6.98, p< .05; F%1,39) = 3.35, ix .1) but no interaction between gender and fiBt-
(F1(3,213) = 0.68, pr .1; F23,117) = .122, p > .1). The main effect of gendas due to
masculine sentences needing slightly less timetodiged as grammatical than feminine
sentences (743ms vs. 775ms). Planned comparisotigeféactor first NP showed that
control sentences received faster reaction times tinambiguous sentences with a relative
clause (650ms vs. 734ms(213) = 3.82, < .01; t4117) = 3.42, x .01). The difference
between unambiguous and ambiguous sentences Vtiveeclause was not significant
(734ms vs. 754ms; (213) = 1.01, p> .1; t2< 1) but the difference between ambiguous
sentences with relative clause and ungrammaticaésees was (754ms vs. 903mg21i13)

=6.34, p< .01;13117) = 5.67, < .01).

Discussion

Experiment 2 has two major outcomes. First, dat@ative pronouns induced attraction
errors in sentences with feminine NPs as well aemtences with masculine NPs. Second,
neither for feminine NPs nor for masculine NPsttigl frequency of attraction errors
depend on whether the first NP was a proper namaedefinite NP. This finding is
particularly noteworthy for masculine NPs since cudise definite NPs are introduced by a
determiner which is morphologically only compatillgh nominative case. Taken together,
the results of Experiment 2 clearly favor a syntagefinition of markedness over a
morphological one.

Experiment 2 had also an unexpected outcome, naimiyhere were more attraction
errors in feminine sentences than in masculineesest. Given that this difference held
equally for sentences with proper names and seegenith definite NPs, and that no
difference obtained for either control or ungramp@tsentences, we tentatively conclude

that the source for this difference has to liehia telative pronouns that gave rise to case
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attraction. The only relevant difference betweaniféne and masculine dative relative
pronouns that we can offer at the moment might hawk® with the frequency of these two
relative pronouns. For NPs containing definiteckes or demonstrative pronouns,
frequency counts show that feminine dative NPsraree frequent than masculine dative
NPs (Ruoff, 1990). Should the same frequency difiee also hold for relative pronouns,
the stronger attraction effect induced by femirdaéive relative pronouns might be traced
back to a higher activation level of feminine datrelative pronouns which in turn would
reflect their higher rate of occurrence in the lzeqge.

Let us finally come to the question as to how oftage attraction occurs in sentence
comprehension. When case attraction has happdreetirst NP in the sentences under
consideration will become dative marked. This V&#d to a case violation at the end of the
sentence since the subcategorization feature®ofeltb require that the first NP bears
nominative case. Would this case violation alwaggllto the response "ungrammatical”,
we could simply subtract the percentages of coamsters for attraction sentences from
the percentages of correct answers for controksees in order to get the frequency of case
attraction. However, there are two reasons whysa gelation will not always lead to the
response "ungrammatical”. First, as indicated leyhlgher reaction time for attraction
sentences than for control sentences, subjeataisit $ometimes tried to reanalyze the
sentences. Since successful reanalysis would rethevease violation, a correct judgment
"grammatical” would result, with the only trace@prior case attraction being visible in the
prolonged reaction times. Second, even if reanaiganot successful or perhaps not even
attempted, the case violation at the end of theeser might still not lead to the sentence
judged as "ungrammatical”, for example becauseesibjdo not reliably detect the case
incongruency present in the sentence. To contrdhie possibility, Experiment 2 included

truly ungrammatical sentences where the dativeifeain the first NP was unambiguously
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signaled by the morphological form of the determires the results show, these
ungrammatical sentences are judged as ungrammaiibehn accuracy of only ca. 62%.
We assume that this rather low accuracy is the jesult of both the length of the
sentences under consideration and the consideratderessure induced by the speeded
grammaticality judgment task.

Given a difference of ca. 18% between control serge and attraction sentences in the
condition feminine, and taking into account tha garticular type of case violation was
detected with a probability of 0.63, we can coneltitht case attraction must have occurred
with a frequency of at least 29% (since 29% instaraf case attraction multiplied with a
detection probability of 0.63 results in 18% observesponses "ungrammatical”). For
masculine sentences, the corresponding value Wmul6%. Such frequencies, which are
still a lower bound given the possibility of reayss, are in the upper range of what is
usually found in experiments inquiring number ati@ errors in speech production. For
number attraction errors in speech productionathr@ction rate varies from somewhat
below 5% up to somewhat above 30% (cf. Bock & MjIE991; Bock & Cutting, 1992;
Eberhard, 1997). The reason for the high rate & edtraction errors in comparison to
number attraction errors can probably be attribtietie fact that in the sentences
investigated in this paper, there is a much strongenection between the source and the
target of attraction in case attraction errors timamumber attraction errors. In the sentences
used in our experiments, there was a close graroaha&pendency between the target, i.e.
the head noun, and the source, i.e. the relatimequn. In particular, these two elements are
not simply adjacent, but they have to agree in remalnd gender. In typical instances of
number attraction (e.q., *Thaditor of the historybooksare...), in contrast, there is no

agreement relation between the two NPs involved.
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The finding that the same number of attractionrsrozcurred for masculine NPs like
derMann(the man), which are unambiguously specified fammative case, and masculine
proper names like Petexhich are three-way case ambiguous, adds fuetidence to the
hypothesis that dative case has a distinct reptasem within the CPPM but nominative
case has not, be it morphologically signaled or @therwise, one would have expected
that the frequency of attraction errors would bedpoif the head NP contains an article that
is unambiguously specified for nominative case. eosv, an alternative possibility that we
cannot exclude at this point would be that a clgedn the determiner of the head NP is
unable to prevent the case flag of the relativepuo to be attracted. For example, it might
be that the dative case flag is attracted to thenwd the head NP and that the parser first
looks at the noun when checking case, thereby avierig that the article has a different
case specification. In order to exclude this lattezrpretation, we ran a third experiment
that compared masculine nominative NPs modified biative relative clause with

masculine dative NPs modified by a nominative redatlause.

Experiment 3

Experiment 3 will provide a final test of the asyetny between nominative and dative
case with respect to markedness. In the precedipgyienents, we have found that a dative
relative clause induces case attraction erroraambiguous NPs like déannas often as
in ambiguous NPs like PetafVe have interpreted the fact that the unambigunousinative
determiner dein no way prevents the dative feature from beitigaeted to the head NP as
evidence in favor of a syntactic definition of medkess. Experiment 3 was designed to
strengthen this interpretation by comparing unamntig nominative NPs modified by a

dative relative clause to unambiguous dative NPdifieadl by a relative clause where the
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relative pronoun unambiguously bears nominative cédso sample sentences illustrating

this comparison are provided in (17).

(17) a. Ich glaube, dafier Mann, dem ich gerade begegnet bin, das Buch gesclhakt

| believe thatthe man whol just met m the booksent _has

"l believethatthemanwho| just metsentthe book”

b. Ich glaube, da@em Mann, der mich gerade getroffen hat, das Buch geschicktde.

| believe thatthe man whome just met _hasthe booksent was

"l believethatthe bookwassentto the manwho just metme.”

Under our syntactic definition of markedness, ther@n asymmetric distribution of
case flags in (17), as shown in Figure 6. Wherhthad NP is specified for nominative case
and the relative pronoun for dative case, theeefiag on the relative pronoun (cf. the left
side of Figure 6); when the head NP is specifiedlfdive case and the relative pronoun for
nominative case, the case flag is on the deternoinitre head NP (cf. the left side of Figure
6). With respect to attraction errors, the asymimelistribution of case flags leads to the
prediction that such errors should occur for sergsriike (17a) but not for sentences like
(17b). The first prediction has already been coméd in Experiment 2. What is new in
Experiment 3 is the inclusion of sentences likebjAwhich should not show any evidence

for attraction errors under our syntactic defimtmf markedness.

Insert Figure 6 about here

According to the competing morphological definitiohmarkedness, the distribution of
case features for the head NP and the relativeoprowould look as shown in Figure 7.
The main point to note with respect to these stmestis the completely symmetric

distribution of case features. Given this symmaedistribution of case features, sentences



40
Case Attraction
like (17a) and (17b) should not differ from eachestwith respect to case attraction errors.
Since Experiment 2 already showed that sentencegli’a) elicit case attraction errors, the
morphological definition of markedness predicts gentences like (17b) should elicit

attraction errors, too.

Insert Figure 7 about here

Table 8 summarizes the predictions of the syntaaticthe morphological definition of
markedness with respect to both ambiguous and ugaous masculine sentences. These
predictions are cast in terms of whether a gardeh-effect is predicted, that is, a
decrement in performance in comparison to congntences that are unambiguous and do
not contain a relative clause. For ambiguous septerhe syntactic and the morphological
definition make the same prediction, namely thah®0-sentences and OS-sentences
should elicit a garden-path effect. A crucial difiece emerges only for unambiguous
sentences. According to the syntactic definitiomafkedness, a garden-path effect should
be observed for sentences containing a dativewelptonoun but not for sentences
containing a nominative relative pronoun, sinceyagelative pronouns of the former type
bear a case flag that can be attracted. The margical definition of markedness, in
contrast, predicts that unambiguous SO- and OS®s8ees should behave alike. Given that
unambiguous SO-sentence have been shown in thedimgeexperiment to elicit garden-
path effects, the same should be true of OS-seedgefibat is, when an unambiguous dative
relative pronoun can induce case attraction inrmbiguous nominative head NP, than,
under a morphological definition of markednessyaambiguous nominative relative

pronoun should induce attraction errors in an ungodus dative head NP as well.
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Insert Table 8 about here

Method

Subjects48 students of the University of Jena particigatethis experiment. All were
native speakers of German and naive with respetietpurpose of the experiment. Subjects
received either 5 DM or course credits for paratipg in the experiment.

Materials Experiment 3 used the same 30 sentence sextBtgpasiment 1 with the
following changes made. First, the first NP in émebedded clause, which was a feminine
NP in Experiment 1, was replaced by a masculinehiPthe relative pronoun in the
condition with relative clauses changed according§cond, all relative clauses in the
condition OS-word order were turned into relatileauses headed by the relative pronoun
derwhich is unambiguously specified for nominativeearhis latter change affected the 9
sentence sextets that head an accusative relatimeyn in Experiment 1.

The experimental sentences were divided into 6 sath set containing only one
version of a sentence and an equal number of ssrgen each condition. The resulting lists
of experimental sentences were randomly intermixigldl 102 filler sentences. A repeated
measures design incorporating a Latin square wed. iE&ch subject was exposed to all
conditions but saw each experimental sentencemndg.

ProcedureThe same speeded grammaticality judgments proeedas used as in

Experiment 1 and Experiment 2.

Results

Insert Table 9 about here
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JudgmentsTable 9 shows the percentages of correct respdas&xperiment 3. The
factor first NP was highly significant in the sutj@s well as in the item analysis (EB4)
=25.36, p< .01; FZ2,58) = 22.05, < .01). The factor gender was significant undehbo
analyses (F11,47) = 2.81, p> .1; F41,29) = 2.47, p> .1). Furthermore, there was a
significant interaction between the two factorsagmand first-NP_(KP,94) = 4.03, ¥
.05; F22,58) = 3.98, px .05).

We again conducted planned comparisons to testyjhethesis of interest. In the
condition SO-word order, unambiguous sentences avitflative clause received
significantly less correct responses than congntences without a relative clause (81% vs.
93%; t1(94) = 3.59, px .01; t258) = 3.34, p< .05). Ambiguous sentences with a relative
clause received even less correct responses tlambiguous sentences with a relative
clause, but this difference was not significant%/8s. 81%; both t-values < 1). In the
condition OS-word order, unambiguous sentences avithlative clause did not differ
significantly from control sentences (93% vs. 9%#th t-values < 1), but ambiguous
sentences with a relative clause received sigmifigdess correct responses than
unambiguous sentences with a relative clause (76%3p6; t194) = 4.82, < .01, tZ58) =
4.50, p< .01).

Judgmentimes Reaction times for correct answers, which arevshia Table 9,

closely mirror the picture provided by the percge&of correct responses. There was no
effect of word-order (both F’'s < .1) but an effe€first NP (FX2,94) = 12.14, < .01;
F2(2,58) = 5.71, < .01). The interaction between word-order anstfMP was significant

in the subject and the item analysis (E®4) = 3.72, < .05; FZ2,58) = 3.37, < .05).
Planned comparisons revealed no significant diffees for sentences with SO-word order.
In the condition OS, unambiguous sentences witladive clause did not differ from

control sentences (both t-values < 1) but ambigsensences with a relative clause took
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significantly longer to be judged as grammaticalntinambiguous sentences with a relative

clause (570ms Vs 716msj®#4) = 4.56, p< .01; t458) = 3.46, p< .01).

Discussion

The main outcome of Experiment 3 is the findingalear asymmetry between
nominative NPs modified by a dative relative claasd dative NPs modified by a
nominative relative clause. While the former leatwaction errors the latter did not. Since
for masculine NPs both nominative and dative caseiaambiguously specified on both
articles and relative pronouns, this asymmetricabeir with respect to attraction errors can
only be explained under recourse to a syntactimasstry between nominative and dative
case: Whereas dative case is signaled by a casedtainative case is not.

Experiment 3 therefore strengthens the conclusiahdase attraction errors are
sensitive to syntactic markedness but not to mdqghcal ambiguity. However, there is
also some hint in the results of Experiment 3 thatphological ambiguity might have an
effect on syntactic processing, namely on procesksscond-pass parsing or reanalysis.
This hint is given by the strength of the gardethpfect obtained for ambiguous OS-
sentences in Experiment 3 when compared to the samences in Experiment 1. Recall
that the material for Experiment 3 was identicahi® material of Experiment 1 with the
single exception that the first NP was a mascullRein Experiment 3 whereas it was a
feminine NP in Experiment 1. Despite this smalfeténce, OS-sentences with a feminine
proper name elicited a garden-path effect thatomhg visible in prolonged reaction times
whereas the garden-path effect elicited by sensewith a masculine proper name showed
up in both prolonged reaction times and a dropéngercentages of correct judgments of
almost 20%. Under the assumption that the easesaofiysis does not depend on the gender

of the proper name which has to be assigned datise on second-pass parsing, the only
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relevant difference between feminine and mascudargences seems to be that the former
contain the relative pronoun dwhich is two-way ambiguous between nominative and
accusative case, whereas the latter contain thguelpronoun demwhich is unambiguously
specified for nominative case. We will consider ¢fuestion as to why morphological
ambiguity might have an influence on processe®obisd-pass parsing, but not on the
process of case attraction, in the general disocnssction.

Taken in conjunction, the preceding three experisiablow two major conclusion.
First, the phenomenon of case attraction is nonaile to an explanation in terms of
syntactic ambiguity resolution. This is amply shawnthe fact that case attraction occurs
whether the head NP is ambiguous (consisting @dpgr name) or not (consisting of a
definite NP). In particular, as shown in Experim2rand Experiment 3, case attraction even
occurs if the head NP is completely unambiguousthedefore no ambiguity exists which
could be resolved. Second, nominative and datige bahave differently with respect to
case attraction. A dative relative pronoun can @edcase attraction in a nominative head
NP but not vice versa. This supports the syntassumption introduced at the beginning,
namely, that dative case is the marked option withe German case system and as such
distinctly marked within the CPPM. However, onegai®f evidence is still missing with
respect to the syntactic assumptions introducedaer et al. (1996). While we have
established a clear distinction between nominaie dative case, the role of accusative
case has only played a minor role in the experimgatfar. What has yet to be shown is that
accusative case behaves like nominative case ibawog) able to induce attraction errors.

This prediction will be tested in Experiment 4.
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Experiment 4

Our final experiment was explicitly designed ta t@hether a relative pronoun bearing
accusative case can induce case attraction efiothis end, Experiment 4 will compare
locally ambiguous SO-sentences with an accusagiative clause to analogous sentences
but with a nominative or dative relative clause (¢) and (10) from above, respectively).
Both sentences with a feminine and with a mascdiiseNP will be used. For sentences
containing a dative relative pronoun, including ieime as well as masculine NPs will
allow us to test how robust the difference in ttegjfilency of attraction errors is that we
found in Experiment 2 between feminine and maseuli’s. Two example sentences with
an accusative relative pronoun are provided in.(t8)18a) the accusative relative clause
modifies a feminine proper name, in (18b) it maeifa masculine proper name. Note that
the masculine relative pronoun disrunambiguously specified for accusative casereds
the feminine relative pronoun di® two-way ambiguous between nominative and
accusative case. The fact that dears accusative case in (18a) is therefore athrohined
by its sentential context, namely the fact thatrélative clause contains the pronoun ich
which is unambiguously marked for nominative caseluding both feminine and
masculine NPs therefore allows for a further téstuw prior finding that morphological

ambiguity has no effect on case attraction errors.

(18) a. Ich glaube, daf3aria, die ich gerade getroffen habe, das Buch geschiatt

| believe thatMaria whol just met havethebook sent _has

"l believethatthemanwhol| just metsentthe book”

b. Ich glaube, daReter, den ich gerade getroffen habe, das Buch geschiakt

| believe thatPeterwhol just met havethe booksent ‘has

"l believethatthemanwho| just metsentthe book”
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Under the syntactic assumptions introduced abmeisative case equals nominative
case in being unmarked. An accusative relativequonbe it ambiguous or not, should
therefore not be able to induce attraction errbiis.therefore predicted that sentences
containing an accusative relative clause shouldliffgtr from control sentences containing
a nominative relative clause whereas sentencesandtitive relative clause should induce
attraction errors as in the experiments before.

There are several alternatives to the hypothestsoutlined. For example, one could
postulate a three-way hierarchy within the Germasecsystem, with dative being more
marked than accusative and accusative in turn baorg marked than nominative. Under
such a three-way hierarchy it might be expectetltbth dative and accusative case can

induce case attraction, but that dative is attchotere often than accusative.

Method

Subjects 30 students of the University of Jena particigatethis experiment. All were
native speakers of German and naive with respebietpurpose of the experiment. Subjects
received either 5 DM or course credits for paradipg in the experiment.

Materials For Experiment 4, 30 sentences with a SO-wor@ownekre constructed with
each sentence appearing in six versions accorditigettwo factors gender of the first NP
(feminine vs. masculine) and case on the relatteagun (nominative vs. accusative vs.
dative). A complete sample item from Experimens 4hown in Table 10.

The sentences had the same overall syntactic steuas the sentences used in the prior
three experiments. The head NP was always a prapee, either a feminine or a masculine
one, and the sentences were therefore locally arabguntil the end the sentence. The
relative pronoun immediately following the head W&s either marked for nominative,

accusative or dative case. In contrast to the foerperiments, sentences in this
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experiment ended in a combination of participle aoxiliary. Since only sentences with
SO-word-order were tested, the final auxiliary \abgays a finite form of the perfect

auxiliary haber(to havg. However, all sentences would also have been atbie with a

passive auxiliary in which case an OS-word-ordeuldddnave to be assigned (cf. the active-
passive pair in (5)). In accordance with the preagdxperiments, it was therefore the last
word of each sentence that provided the final disgoating information.

The experimental sentences were divided into § sath set containing only one
version of a sentence and an equal number of sgrgen each condition. The resulting lists
of experimental sentences were randomly intermixigidl 107 filler sentences. A repeated
measures design incorporating a Latin square wed. Each subject was exposed to all

conditions but saw each experimental sentencemndg.

Insert Table 10 about here

ProcedureThe same speeded grammaticality judgments proeedas used as in the

preceding experiments.

Results

Insert Table 11 about here

JudgmentsPercentages of correct judgments are shown ireTEhl Sentences with a
dative relative clause received less correct juddgsmthan either sentences with a
nominative or an accusative relative clause, reguih an highly significant effect of

relative clause (H2,58) = 9.60, < .01; FZ3,117) = 11.96, g .01). Both the factor gender



48
Case Attraction
and the interaction between gender and relativgselaid not reach significance (all F's <
1). Planned comparisons revealed only one sigmifieffect: Sentences with a dative
relative pronoun received less correct responsesgbntences with either a nominative or
accusative relative clause (68% vs. 83%58) = 4.38, p < .01; {88) = 4.89, p <.01). All
other comparisons were not significant.

Judgmentimes Reaction times for correct answers are showralld 11. Before

reaction times were analyzed, the same outlierqoiae was applied as in the preceding
experiments. Analyses of variance revealed no fgigmit differences between any

conditions (all F-values for the two main effectsldhe interaction between them < 1.2).

Discussion

The main outcome of Experiment 4 is that dativatre¢ clauses induced case
attraction errors but accusative relative clausgsdt. This is the predicted outcome given
our hypothesis that accusative case, in contratative case, is unmarked and therefore not
signaled by a case flag within the CPPM. In contia&xperiment 2, there was no
significant difference between feminine and masmusentences with respect to the
frequency of dative attraction errors. Whateverrdason for finding such a difference in
Experiment 2 might have been, this suggests timttfierence is not a systematic and

reliable one.

General Discussion

The four experiments reported in this paper allw@ major conclusions. First, the
phenomenon that we have labetedE ATTRACTIONIS indeed an instance of feature
attraction, in the sense that it is caused by tl@neous migration of a case feature from a

relative pronoun to the head NP. This conclusidmised on the finding that case attraction
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is found independent of whether the head NP is gnahis or not. In this respect, case
attraction errors are on a par with number attoactirrors in English and other languages.
As with number attraction errors, case attractivare are not dependent on the head noun
being ambiguous. The finding of case attractioonrsrwith unambiguous head nouns
excludes a range of alternative hypotheses that htisibuted case attraction in ambiguous
sentences to some kind of syntactic ambiguity tésmi strategy (cf. Bader, 1994;
Schlesewsky, 1996; Sauerland, 1996). Such hypathesst be rejected because they
cannot explain why case attraction occurs as afidtmunambiguous head NPs as with
ambiguous head NPs.

The second major conclusion that the precedingrerpats allow is that the pattern of
case attraction errors closely mirrors the markssgimelations within the German case
system. Whereas dative case is sometimes attratien subjects comprehend sentences,
neither nominative nor accusative is, independénthether the latter two are
unambiguously signaled by morphological means orTus particular pattern of case
attraction supports the syntactic assumption tlaketdness within the German case system
has to be captured by the notion of underspedadifinafhis conclusion stems from the fact
that case attraction errors show an "anti-frequesitgct” in the sense of Stemberger
(1991). Stemberger (1991) points out that in cenpdaonological speech errors a less
frequent element replaces a more frequent elemerd often than the reverse. For
example, in one of the experiments reported by Béeger, alveolar consonants were
replaced by palatoalveolar consonants (e.qg., 8t8@ad of spmore often than the other
way around (e.g. S@stead of shoyv This is an anti-frequency effect since alveolar
consonants are more frequent in English than paliagolar consonants. Stemberger argues
that such anti-frequency effects strongly arguaufaderspecification in the underlying

phonological representation of words. Working withn activation based framework, his
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argument is as follows. More frequent features ale an higher base-level activation
than less frequent features. This implies that waerore frequent feature competes with a
less frequent one, as in certain speech errorsntne frequent feature should win over the
less frequent one. For speech errors showing afraqtiency effect, this implication is in
the opposite direction to what is actually foundwéver, this implication only holds if
both of the competing features are actually presetiite underlying representation. If
instead one operates with the notion of undersigatidn, one can assume that the more
frequent feature is absent from the underlyingesentation whereas the less frequent
feature is specified. Such an assumption wouldobbepatible with the finding of anti-
frequency effects. In speech errors exhibiting @nfaequency effect, what happens under
the assumption of underspecification is that afiesguent, specified feature can
erroneously crop into the empty place of the moggquent feature but not vice versa.
Eberhard (1997) has used the same logic to arguentierspecification within the English
number system given what is known about numbeacttm errors.

For the German case system, frequency counts dfaiwominative is more frequent
than dative case (Kdnig, 1983). This means thedaton errors exhibit an anti-frequency
effect in that a less frequent case feature cannite a more frequent one. Applying the
argumentation of Stemberger (1991), this strengthle® syntactic assumptions followed
throughout this article, namely that structuralesagominative, accusative) are
underspecified whereas dative case is specifidier@ise one should expect that the more
frequent nominative feature can override the lesguent dative feature but not the reverse
that is actually observed.

As a final question, we should ask what implicagionr results on case attraction errors
have for the mental processes that implement csgranent and case checking during

language comprehension. Before addressing thigigoewe would like to point out that
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our finding that dative case can erroneously odernominative case but not vice versa is
not confined to case attraction errors. A furtheaavhere this kind of asymmetry between
dative and nominative case shows up is in the ggieg of ungrammatical sentences
containing case violations. An ungrammatical actigatence and a corresponding
ungrammatical passive sentence are provided in) @rgh(19b), respectively. Sentence
(19a) contains an active verb which requires amate subject and an inanimate object.
The only animate NP in (19a), however, namely tRedgrMutter, is marked for dative
case, and the sentence is therefore ungrammatioalpassive verb in (19b) requires an
inanimate subject and optionally an animate daibject. Since the only animate NP in

(19b), the NP _didMutter, is not marked for dative case, the sentenceasag

ungrammatical.

(19) a. *...dal der Mutter das Buch geddliinat.

that the-DAT mother the book sent has

b. *... dal die Mutter das Bgaschickivurde.

that the-NOM/ACC mother the book sent was

In several experiments using the same method @dgoegrammaticality judgments as
used in the experiments reported in this papehawe found that ungrammatical active
sentences are judged as ungrammatical with mudtehigliability than ungrammatical
passive sentences (cf. Bader, Meng, and BayeresspMeng & Bader, 1999). For
example, in an experiment reported in Bader dirapress), ungrammatical sentences like
(19a) where rejected as ungrammatical to 90% wkaregrammatical sentences like (19b)
received only 60% correct rejections.

In terms of markedness, the finding concerning anmgnatical sentences as in (19) can

be described as follows: Whereas a marked casedjltends to erroneously override an
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unmarked one (nominative) (cf. (19b)), the revelses not happen (cf. (19a)). This is
exactly the same pattern that we found for attoactirrors. However, there is also a
difference between case attraction errors andribeepsing of ungrammatical sentences. As
shown by the results of Experiment 2 and Experin3emiorphological ambiguity is not a
factor relevant for case attraction. Case attraaticcurs with definite NPs whether the NP
contains a feminine determiner like gdvehich is two-way ambiguous between nominative
and accusative case, or a masculine determineddikevhich is only compatible with
nominative case. For ungrammatical sentences,ntrast, there is a pronounced effect of
morphological ambiguity (cf. Bader et al., in pres¥hereas ungrammatical passive
sentences like (19b) are judged as ungrammatittaraoorly, performance gets much
better when the feminine NP _didutteris replaced by the masculine NP d&ter. Since
the only relevant difference between these twokimfdNPs lies in the fact that a feminine

NP like dieMutter is two-way ambiguous whereas a masculine NP_lé@/dteris

unambiguous, we may conclude that for ungrammasiealences, nominative case is more
easily overwritten by dative case when the nomwealiP is morphological ambiguous than
when it is not.

Taken together, the findings on case attractioorerind on errors occurring during the
processing of ungrammatical sentences presenollogving picture. Both phenomena
display the same kind of sensitivity with respectite markedness distinction inherent in
the case system of German: A marked case can dgem unmarked one but not vice
versa. Morphological ambiguity, in contrast, haseffect on case attraction errors but it
affects the processing of ungrammatical sentenoeéshee processing of garden-path
sentences, as suggested by the finding that amisguassive sentences elicited a stronger
garden-path effect in Experiment 3 (masculine f¥B) than in Experiment 1 (feminine first

NP). This particular pattern of case-related effetiggest the following picture of the
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mental processes that implement case assignmemgaedhecking during on-line
language comprehension. First, case attractiomseoacur during first-pass parsing
whereas the processing of ungrammatical sentemaemkty involves processes of second
pass parsing. Second, the syntactic structure cmdgluring first-pass parsing — the
current partial phrase marker - does not encoaerrdtion about morphological ambiguity.
What is encoded within the CPPM is only positiviermation, for example, that a NP
bears nominative case, but no negative informafammgxample, that a NP is not
compatible with a case other than nominative. Utldisrassumption, proper names do not
differ from definite NPs, and masculine NPs dodiffer from feminine NPs, insofar
potential case ambiguity is concerned. If thisoisad case attraction errors occur during
first parsing in that a dative feature on a relfivonoun is attracted by the head NP, it
follows that morphological ambiguity had no effectthe frequency of case attraction.
With respect to second-pass parsing, or reanalysaly, we assume that morphological
ambiguity has an influence when reanalysis invoblescking the lexical items involved in
the temporary or permanent ungrammaticality trgrias the need to reanalyse (cf. Bader
et al, in press, for further discussion). Thishis tase in ungrammatical sentences of the sort
shown in (19b). In order to determine that sucbrdgence is indeed ungrammatical, the
lexicon has to be consulted to make sure thateherchiner is incompatible with dative

case, and effects of morphological ambiguity thenefire possible.
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AUTHORS’ NOTE

Names appear in arbitrary order. We would likehtank Josef Bayer, Lyn Frazier, Jens-
Max Hopf and audiences at Amherst, Edingburgh, zigipnd Kdln for valuable comments
and discussion. Remaining errors are our own. €search reported in this paper was

supported by the Deutsche Forschungsgemeinschiafe@PNo. Ba 1178/4-1).



58
Case Attraction

Footnotes

' All planned comparisons reported in this papertesed on two-tailed tests.



Table 1

The inflection paradigm for German relative pron®un

Nominative
Accusative

Dative
Genitive
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Singular Plural
Masculine Feminine Neuter
der die das die
den die das die
dem der dem denen
dessen deren dessen deren
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Table 2
Predictions of the Case Attraction Hypothesis (CAHY the Parallel Function Hypothesis (PFH)
concerning garden-path effects in ambiguous anchbiguous SO- and OS-sentences

CAH PFH
SO
Maria, der (11a) yes yes
die Frau, der(11b) yes no
oS
Maria, die (10) yes yes

der Frau, die (12b) no no
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Table 3
A complete sample item from Experiment 1. All clesishown in the table were preceded
by the main clause Walle konntengut verstehen("We couldall understandgvell”)

Subject before object
control dal3 unsere Chefin ein so gutes Angebot annahm.
(simple unambiguous NP)that our _boss a so good offer asrep
"that our boss accepted such a good offer”
ambiguous dal3 Judith, der man Ubrigens das Auto geklayt h
with relative clause  that Judith who one by the way the car _stoless
ein so gutes Angebot annahm.
a_so good offer accepted
"that Judith, who was stolen her car, accepted sughod
offer”

unambiguous dal3 unsere Chefin, der man Ubrigens das Aeklagt hat,
with relative clause  thatour  boss who one by the way the cgtpblen has
ein so gutes Angebot annahm.
a_so good offer accepted
"that our boss, who was stolen her car, accepted awood

offer”
Object before subject
control dal3 unserer Chefin ein so gutes Angebot schmegchelt
(simple unambiguous NP)that our boss a so good offer agdel
“that such a good offer pleased our boss”
ambiguous dal3 Judith, die Ubrigens wieder umgezogen ist
with relative clause  that Judith who by the way again _moved is

ein so gutes Angebot schmeichelte.

a_so good offer pleased

"that such a good offer pleased Judith, who mowsdrd

unambiguous dal3 unserer Chefin, die Ubrigens wieder uogea ist,

with relative clause  that our boss who by the way again _@dov __is

ein so gutes Angebot schmeichelte.

a_so good offer pleased

"that such a good offer pleased our boss, who mageaih”
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Table 4

Experiment 1. Percentage of Correct JudgmentsMaah Reaction Times (ms) to Make Correct
Judgments, for Each of Two Word Orders (SO vs. @) Three First NPs (Control vs.
Ambiguous vs. Unambiguous). Standard Errors (byjeuf) are Shown in Parentheses.

Subject-Object Object-Subject
control  ambiguousunambiguous control  ambiguous unambiguous
Percentage 92 (3.1) 77 (4.2) 74 (3.9) 85 (3.0) 85 (3.8) 85)2
correct
Judgement 605 (31.3) 686 (38.6) 697 (30.9) 626 (33.8)59 (44.3) 647 (33.5)

time
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Table 5
Predictions of the syntactic definition of markesand the morphological definition of
markedness with respect to the processing diffesiin feminine and masculine SO-sentences

Syntactic definition of Morphological definition of
markedness markedness
Feminine Maria, der = die Frau, der Maria, derediau, der
Masculine Peter, dem= der Mann, derPeter, dem > der Mann, dem
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Table 6

A complete sample item from Experiment 2. All clesishown in the table were preceded by the
main clause Wialle konntengut verstehen(We couldall understandgvell). The two types of NPs
(feminine and masculine NPs) are given in brachks.first NP is always a feminine NP, the second
NP a masculine one.

Control daR3 {unsere Chefin/unser Chef} ein so gétegebot annahm.
that {our boss} a so good offer accepted
"that our boss accepted such a good offer”
Ambiguous  daf’ {Judith/Dieter}, {der/dem} man Ubngedas Auto geklaut hat, ein so

gutes Angebot annahm.
that {Judith/Dieter} {who} one by the way the caokn has a so good
offer accepted
"that {Judith/Dieter}, who was stolen her/his caccepted such a good
offer”

Unambiguous dal {unsere Chefin/unser Chef}, {danHlman Ubrigens das Auto
geklaut hat, ein so gutes Angebot annahm.
that {our boss} {who} one by the way the car stoleas a so good offer
accepted
"that our boss, who was stolen her/his car, accepieh a good offer”

Ungrammatical daf3 {unserer Chefin/unserem Chefg¢r{dem} man Ubrigens das Auto
geklaut hat, ein so gutes Angebot annahm.
that {our boss} {who} one by the way the car stoleas a so good offer

accepted
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Table 7

Experiment 2: Percentage of Correct JudgmentsMaah Reaction Times (ms) to Make Correct
Judgments, for Each of Two Genders (Feminine vsaduliine) and Four First NPs (Control vs.
Ambiguous vs. Unambiguous vs. Ungrammatical). Saash@&rrors (by Subjects) are Shown in

Parentheses.

Feminine Masculine
PercentageJudgemen Percentage Judgement
correct t time correct time
Control 93 (1.4) 669 (25.3) 94 (2.0) 632 (22.3)
Ambiguous 76 (2.9) 785 (30.5) 84 (2.0) 723 (27.0)

Unambiguous 77 (2.5) 750 (30.9) 84 (2.1) 719 (29.1)
Ungrammatical 63 (2.9) 899 (30.0) 61 (3.1) 906 (34.8)
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Table 8

Predictions of the syntactic definition of markesand the morphological definition of
markedness with respect to garden-path effectslmguous and unambiguous SO- and OS-
sentences

Syntactic Morphological

Ambiguous
SO: Peter, dem yes yes
OS: Peter, der yes yes
Unambiguous
SO: der Mann, dem yes yes

OS: dem Mann, der no yes
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Table 9

Experiment 3: Percentage of Correct JudgmentsMaah Reaction Times (ms) to Make Correct
Judgments, for Each of Two Word Orders (SO vs. @) Three First NPs (Control vs.
Ambiguous vs. Unambiguous). Standard Errors (byjeuf) are Shown in Parentheses.

Subject-Object Object-Subject
control  ambiguousunambiguous control  ambiguous unambiguous
Percentage 93 (1.7) 78 (3.9) 81 (2.9) 95 (1.4) 76 (3.0) 9F|1
correct
Judgement 582 (27.8) 648 (40.2) 627 (33.2) 570 (28.1)16 (33.8) 570 (26.0)

time
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Table 10

A complete sample item from Experiment 4. All clesishown in the table were preceded

by the main clause GroR&rwunderundhervorgeruferhatteauch(lt also causedyreatwonder).
The two types of NPs (feminine and masculine NiRsgaven in braces. The first NP is always a
feminine NP, the second NP a masculine one.

Nominative daf3 {Christine/Christian}, {die/der} mich nachsteddhe besuchen
relativ clause  kommt,

that Christine/Christian who me nextweek visit comes
das Packchen bis nach Hamburg nachgeschickt hat.
the parcel up to Hamburg sent has

"that {Christine/Christian}, who will visit me nexteek, sent the parcel
forward to Hamburg”
Accusative daf3 {Christine/Christian}, {die/den} ich nachste 8f® besuchen werde,

relative clause that Christine/Christian who | nexiweek visit will
das Packchen bis nach Hamburg nachgeschickt hat
the parcel up to Hamburg sent has
"that {Christine/Christian}, who | will visit nextveek, sent the parcel
forward to Hamburg”

Dativ daR {Christine/Christian}, {der/dem} ich erst kiiah begegnet bin,
relative clause that Christine/Christian who | fuscently met met
das Packchen bis nach Hamburg nachgeschickt hat.
the parcel up to Hamburg sent has

"that {Christine/Christian}, who | met recently, sethe parcel forward to
Hamburg”
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Table 11

Experiment 4: Percentage of Correct JudgmentsMaah Reaction Times (ms) to Make Correct
Judgments, for Each of Two Genders (Feminine vsduiane) and Three Relative Pronouns
(Nominative vs. Accusative vs. Dative). StandartbEs (by Subjects) are Shown in Parentheses.

Feminine Masculine
Nominative Accusative Dative Nominative Accusative  Dative
Percentage 84 (3.6) 83 (2.7) 67 (4.3) 81 (3.4) 83 (4.0) 7@)5
correct
Judgement 690 (51.8) 710 (43.6) 728 (43.9) 698 (42.3) 700 (40.9) 721Zb

time
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Figure Captions

Figure 1 Syntactic representations of a VP containingrgaraent bearing structural case (left

side) and a VP containing an argument bearing d¢xiase (right side).

Figure 2 Partial syntactic representations of a properaentotiowed by a dative relative pronoun.
The left side shows the correct grammatical stinegtihe right side shows the structure resulting

from case attraction.

Figure 3 Partial syntactic structures of a head NP folldwg dative relative pronoun. On the left

side, the head NP is a proper name; on the rigkt the head NP is a definite NP.

Figure 4 Partial syntactic structures for a definite NRdiewed by a relative clause. On the left side,
the head NP bears structural case and the refatoreun dative case; on the right side, the head

NP bears dative case and the relative pronountstalcase.

Figure 5 Partial syntactic structures for masculine NRleveed by a dative relative pronoun.
When the head NP is a proper name (tree on thettagk is difference between the syntactic and
the morphological definition of markedness; whem ltlead NP is a definite NP, the syntactic
definition of markedness leads to the structurégherbottom left and the morphological definition

to the structure on the bottom right.

Figure 8 Partial syntactic structures for a definite NRdwed by a relative clause under a
syntactic definition of markedness. On the lefesithe head NP bears structural case and the
relative pronoun dative case; on the right side htbad NP bears dative case and the relative

pronoun structural case.
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Figure 7 Partial syntactic structures for a definite NRdwed by a relative clause under a
morphological definition of markedness. On the $ifie, the head NP bears structural case and the

relative pronoun dative case; on the right side htbad NP bears dative case and the relative

pronoun structural case.
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