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1 Overview

In his 1994 review of the Human Sentence Processiaghanism (HSPM, for short), Mitchell
pointed out that a complete theory of the HSPM oastop with the processes that construct some
form of phrase-structure representation. In additmsuch processes (tA8SEMBLY PROCESSESN
Mitchell's terminology), the HSPM must also inclugdecedures for checking the ongoing phrase-
structure representation with respect to a rangevelfformedness-requirements, such as the
agreement between a verb and its subject, the prdiséribution of case features, and the
compatibility between noun-phrases and the themat&s assigned to them. With respect to these
CHECKING PROCESSESMitchell (1994) raised three important questigiisDo checking operations
operate without delay, and are there different &iofitests applied in a consistent order? (i) When
a test indicates that the current structural hygsithis not acceptable, can the information derived
from this test be used to guide the processes aatgsis? (iii) Can the substructures from a
rejected analysis be kept so that they can be ibtdlta new structure?

The second and third question raised by Mitched9d) foreshadowed the diagnosis model
developed by Fodor and Inoue in a series of repapers (e.g. Fodor & Inoue, 1994; Fodor &
Inoue, 1998). According to Fodor and Inoue, garpetin recovery proceeds by repairing the
current partial phrase marker (CPPM) and not byanmgpg the falsely analyzed input string. Since
this implies that prior structure is not simply acisded, question (iii) of Mitchell (1994) receivas
positive answer. Which repair operations have toalken is determined by a diagnostic reasoning
which starts at the temporary ungrammaticality thghals the garden-path. From there, a chain of
local adjustments is set into motion which, if seesful, will transform the original CPPM into the
correct analysis of the input. An important assuompbf the diagnosis model is that garden-path
strength completely depends on establishing whatstdents to made. Actually making these
adjustments, in contrast, is not assumed to berenllg costly. Since finding the necessary
adjustments at least partially depends on the nmition delivered by the checking operations that
signaled the garden-path, Mitchell's questiondigo gets a positive answer.

In this paper, | will propose a model of the chagkiand diagnosis processes that occur in
subject-object ambiguities as they are found inn@er. This model merges ideas from the research
on subject-object ambiguities by my colleagues @red(e.g. Bader, 1994; Bader, Bayer, Hopf &
Meng, 1996; Meng & Bader, to appear) and ideasiratmg with the diagnosis model of Fodor
and Inoue. Besides partially answering the thressgons raised by Mitchell (1994) with respect to
the checking component of the HSPM, the model pegan this paper will address a fourth
guestion which is specific to garden-path recov&gn all variation in garden-path strength be
reduced to diagnostic reasoning, as claimed bydiagnosis model of Fodor & Inoue, or are
constraints on revision operations still necessarg complete account of garden-path recovery?
My tentative conclusion will be that such consttsiare indeed not necessary, but only if the scope
of diagnosis is extended beyond the narrow rangsmix.

The organization of this paper is as follows. Tlea&trsection will introduce the basic model of
checking and diagnosis in subject-object ambigslit&ection 3 will discuss a range of experimental
findings supporting the basic architecture of thedel. Sections 4 and 5 will consider certain
aspects of the model in more detail. Section 6 etuss the relation of the model proposed here
to some earlier proposals by Meng and Bader (199% .final section will contain a summary.
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2 The Checking and Diagnosis Algorithm

The prevalence of subject-object ambiguities inn@er is the joint result of two properties of the
language: The relative free ordering of subjects abjects, and the lack of unambiguous case-
morphology on many NPs. Beginning with the firsogperty, we have to note that a major
determinant of the order obtaining between sulgect object(s) is the argument structure that is
associated with every verb. A verb normally deteesia basic order among its arguments which
for most verbs is the order subject followed byeak(s). A sample argument structure for the verb
unterstitzerfto support), which has a subject and a singleatbjs shown in (1).

(1) unterstitzen: <ageiu, benefactivecc>

As indicated in (1), the argument structure of vevil specify at least the following
information: (i) How many arguments a verb hag,winat thematic roles these arguments bear, (iii)
what case each argument is associated with, aphevfiat ordering obtains between the arguments.
These different types of information are not neaglsindependent of each other. For example, an
agent argument will typically bear nominative casel be ordered first on the argument list. For
ease of presentation, | will always specify allexgnt information within the argument structure,
and leave open the question of what informatioragtually stored with each verb, and what
information is computed on the basis of lexical grafizations of the sort just mentioned.
Furthermore, | will use familiar notions like agestt. in order to refer to thematic roles although
these are probably only shorthands for more elabdrpieces of lexical conceptual structures (cf.
e.g., Grimshaw, 1990; Levin & Rappaport Hovav, 1995

In a particular sentence, the arguments of a vextoadered according to their order specified
in the verb’s argument structure unless there miseseason to deviate from the prespecified basic
order. One such reason is the necessity to puthwhisps or relative pronouns in clause-initial
position. Another reason for having the object pdecthe subject has to do with the information
structure of a sentence (for a recent review, ellddvi & Engdahl, 1996). In particular, when the
subject is focused and the object part of the backyl, the object may be located in front of the
subject in order to put the subject in a focus tpmsipreceding the clause-final verb. Taking this
option gives rise to locally ambiguous sentences §2).

(2) a. (Ich will wissen), ob die Lehrerdie Eltern unterstitzt hat.
| wantknow  whether the teacher pheents supported has
"I want to know whether the teacher has suppotiegparents”

b. (Ich will wissen), ob die Lehrerinedtltern  unterstitzt haben.
| want know whether the teacher the piare supported have
"I want to know whether the parents have suppdtiedeacher"

The two NPsdie Lehrerin and die Eltern are both morphologically ambiguous between
nominative and accusative case. The embedded slansg) are therefore locally ambiguous
between a SO- and an OS-word order. This local guitlyiis resolved by the clause final auxiliary.
Due to the obligatory agreement between subjecfiaitd verb, disambiguation is towards the SO-
word order in (2a) and towards the OS-word ord€Rl).

Besides the majority of verbs for which the subjeetore-object (OS) word order is basic,
there are also certain verb classes with the revsasic word order. For example, there is a class o
psych-verbs where the dative-marked experiencecegdes the nominative marked target-of-
emotion (cf. the lexical entry of the veglefallen(to pleasg¢in (3)).

(3) [gefalleri <experienceyar, target-of-emotiogom™>

The existence of argument structures as in (3)sgnse to subject-object ambiguities of the
sort shown in (4).
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(4) a. (Keiner wuldte,) dafd Britta dascc Buch gelesen hat.
Nobody knew that Britta  the book readhas
"Nobody knew that Britta read the book.”

b. (Keiner wu3te,) dal® Briga dasom Buch gefallen hat.
Nobody knew that Britta  the  Buch pkxhbas
"Nobody knew that the book pleased Britta”

A proper name likeBritta is three-way ambiguous between nominative, acmesand dative
case. A definite NP likelas Buchis two-way ambiguous between nominative and admgsaase.
From this, in conjunction with the semantics of tino verbslesen(to read) andgefallen (to
please), it follows that the embedded clause in (@& to be assigned an SO-word order whereas
the embedded clause of (4b) receives an OS-wokt.ord

Although there is a broad consent between syntanscwith respect to the role played by
argument structure properties for determining tlsid word-order associated with a verb, no
agreement has yet been reached when it comes tquéstion as to how different word-orders
might be represented in phrase-structural terms.plaoposes of this article, nothing hinges on
taking a particular stance on this issue. Howefa@r,concreteness sake, | will assume that the
word-order corresponding to the order of argumentsa verb’s argument structure is base-
generated and that all word-orders deviating fromdrder specified in the argument-structure are
derived by movement (cf. Haider & Rosengren, 1988a different view, cf. Fanselow, to appear).

This concludes our short review of word-order o in German. As we have seen, a broad
classification of subject-object ambiguities hasligiinguish between filler-gap SO-ambiguities (cf.
(2)) and base-generated SO-ambiguities (cf. (4)the past decade, both types of subject-object
ambiguities have been studied intensively in Germaad for both types of SO-ambiguities, a rather
general subject-object preference has been foundiéenfort & Koniecny, 2000, for an overview
of recent results). There are a number of compginogosals as to the source of this preference,
e.g. the Active-Filler Strategy (Frazier, 1987)e thlinimal-Chain Principle (De Vincenci, 1991),
Structural Simplicity (Gorrell, 1995) or the Caseeference Principles (Bader, Bayer, Hopf &
Meng, 1996). Furthermore, it has been found tha&f®P that has already been identified as an
object but is still ambiguous with respect to iése, accusative case is preferred to dative cése (c
Hopf, Bayer, Bader, & Meng, 1998; Meng, 1997). 8irthe question of first-pass preferences is
orthogonal to the question of garden-path recowehich is the focus of the current paper, | will
not try to decide between these competing hypothbsee. With respect to garden-path strength,
both intuitions and recent experimental resultsgesy - as a first generalization - that locally
ambiguous OS-sentences containing a filler-gap mi#gecy typically lead to stronger garden-path
effects than locally ambiguous base-generated @&sees. For example, in two experiments
using a selfpaced-reading procedure, Bader (1984)fbund that locally ambiguous filler-gap
sentences involving pronoun movement lead to ang@o garden-path effect than locally
ambiguous base-generated sentences. A similart reasl been found by Meng and Bader (to
appear) when they compared embedded wh-questiahdase-generated OS-sentences using a
speeded-grammaticality judgment procedure.

To account for the basic split between filler-gayl dase-generated SO-ambiguities, | propose
that garden-path recovery in locally ambiguous @&ences proceeds according to the four steps
given in (5). The algorithm proposed in (5) is me@napply in verb-final clauses after the verb has
been encountered and its argument structure besavesl from the mental lexicon. How this
algorithm applies in other situations (e.g. maiauskes with an auxiliary-verb in clause-second
position) will be discussed in the next section.

1 There are some apparent counterexamples to this, dla particular involving certain kinds of ambigus wh-

guestions, which will be discussed in section 3.2.
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(5) The Argument-Structure-Based Diagnosis AlgonittASBDA)
1. Link each NP within the CPPM to a position witthe verb’s argument structure.

2. Check the relevant features (case for subjetibdjects, number and person for subject).
If there is a mismatch, go to step 3.

3. Determine whether mismatching features on tfending lexical items can be replaced
by correct features.
If so, make the necessary corrections. If not,ogstep 4.

4. Search for an alternative assignment of sywtaoctions.
If one is found, make the necessary correctionsotf consider the sentence as
ungrammatical.

The first two steps in (5) are checking routinesh@ sense of Mitchell (1994) and apply to all
sentences; the following two steps are responsiblprocesses of diagnosis and are only invoked
if a mismatch has been detected during the priecking phase. When processing a verb-end
sentence, the HSPM has to retrieve the argumerttste of the verb and to project the information
contained in this argument structure in order toestily assign the thematic roles associated with
the particular verb. As outlined above, the argunsdructure of a verb contains several pieces of
information: The number and semantic types of aeus) the case linked to each argument, and
the basic ordering of the arguments. During stepath NP contained within the CPPM will be
linked to a particular argument slot of the verbgéestion arising in connection with step 1 of the
ASBDA concerns the information that the HSPM isngsin linking NPs with argument slots. As
will become clear when we apply the ASBDA to paridéc examples, not just any information
available can be used in effecting this linkingh@tise, no garden-path effects at all would be
expected in subject-object ambiguities. To begithwli will assume that the arguments of the verb
are projected onto the CPPM in the order specwtiin the argument structure and the NPs
linked accordingly (an alternative proposal is d&sed in the appendix). Based on the result of the
projection of the argument structure, the caseufeat associated with each argument can be
checked against the case features contained iGRRM. Besides its argument structure, the verb
also provides certain agreement features (numberpanson) which will be checked against the
respective features of the subjéct.

If the features contained within the CPPM match dase features provided by the argument
structure and the agreement features found oninlte Yerb, processing will proceed smoothly. If
there is a mismatch, however, processes of diagramsine into place. According to step 3, the
HSPM will first check whether the lexical items g rise to a feature mismatch allow for an
alternative feature assignment. For example, iPahids been assigned case X on first-pass parsing
but should bear case Y according to the verb’s ragyi structure, the parser might determine
whether this NP is morphologically also compatiiéh case Y. If the HSPM can figure out that it
is, and this was the only mismatch detected dwsteg 2, then the offending feature can simply be
replaced by the correct one, and processing caim agaceed smoothly. If such a simple feature
correction is not possible, then - as specifiecstep 4 - the HSPM will have to search for an
altogether new syntactic structure. The questionoawhat kind of information is guiding this
search will be addressed in section 5.

Base-generated and filler-gap OS garden-path seggesrucially differ from each other in that
the former can be revised immediately after stegh8reas revision in the latter is dependent on the
successful completion of step 4. To derive thigedénce, we will now go step-by-step through the

2 An open question at the moment is how independgntement and case checking are from each otber. F

example, are nominative case and subject-verb amgmetechecked simulanously, or is there a fixed ofe
checking the two?
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processing of the garden-path sentences (2b) dj)d I(ét us begin with sentence (4b), which is
repeated in (6) for convenience.

(6) (Keiner wuldte,) daf? Britta dag Buch gefallen hat.
Nobody knew that Britta the  book pleasad h
"Nobody knew that the book pleased Britta”

After encountering the clause final verbal compléxe, argument structure of the veybfallen
becomes available to the HSPM. The argument steictuthis verb says that the first argument is
an experiencer bearing dative case and the seecgathant a target-of-emotion bearing nominative
case (cf. (3)); the goal is constrained to be zedliby an animate NP whereas no particular
restriction holds for the target-of-emotion. Givemis information, the result of linking the NPs
within the CPPM for (6) to positions in the argurmsinucture is shown in (7).

(7) AS: DAT NOM <experiencekr, target-of-emotiogov>
I I
CPPM:  *[Brittalom *[das Buchj. gefallen hat

STEP 3 DAT- Britta?®© NOM - [das Buch]®

The upper line in (7) shows the features providgedh® argument structure; the middle line
shows the relevant part of the CPPM. The middle bh(7) also shows the result of matching the
case features provided by the argument structuttectoase features given in the CPPM. Within the
CPPM, the first NP bears nominative case and therseNP accusative case. This follows from
the first-pass parsing preferences alluded to abdsendicated in (7), comparing the case features
in the AS to the case features in the CPPM leadwdamismatches. The first NP bears nominative
case in the CPPM instead of dative case, as rejbirehe verb; the second NP bears accusative
case instead of nominative.

At this point, step 3 of the diagnosis algorithmlwome into play. This step is depicted in the
lower line in (7). For the two offending NPs, th&PM has to determine whether these NPs would
also be compatible with the case features provioedhe argument structure. That is, it has to
check whether the nantgritta can morphologically license dative case and whetihe NPein
Buchcan license nominative case. For both NPs, thev@mis positive and easily determined. The
only thing that now remains to be done by the HSBMo actually replace the case features
assigned on first-pass parsing by the case feapnescribed by the argument structure of the
clause final verb.

In sum, the ease of processing a locally ambiggeusence like (6), which ends in a verb with
underlying OS-word order, is a function of two farst

. The verb’s argument structure transparently sgytathe HSPM what revision operations are
necessary to derive the correct OS-structure. TheM only has to make sure that the
indicated revision operations are indeed legal.

. These latter processes, which involve determimihgther the particular lexical items indeed
allow for alternative feature assignments, do rsepany particular problems in (6). That is,
step 3 of the ASBDA is easy to accomplish in secgsrof this type. Note, however, that the
claim is not that step 3 is always easy to accahplinstead, as will be argued in section 4,
the ease of step 3 is a function of the particidatures and lexical items involved.

We now turn to the processing of sentence (2b)chvis repeated in (8).

(8) (Ich will wissen), ob die Lehrerinedtltern  unterstitzt haben.
I  want know whether the teacher the p@re supported have
"l want to know whether the parents have suppaittedeacher”
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The argument structure provided by the venberstitzt habespecifies again two arguments,
in this case an agent argument bearing nomina#ige followed by a benefactive argument bearing
accusative case. When this argument structureojsgied onto the CPPM that has been computed
for sentence (8) on first-pass parsing, the sibnadiepicted in (9) results. Besides case feat(®gs,
also shows the number features of the verb anthih@&Ps contained within the CPPM.

(9) AS: NOM ACC <ageph, benefactivecc>
o |
CPPM: *[die Lehrenrﬂommingular [die Eltern;(:c/plura1I unterstitzt habgDURAL

STEP 3: Plural [die Lehrerin]?®

As for sentence (6), the CPPM for (8) contains minative NP followed by an accusative NP.
As can be seen in (9), this distribution of cas#uees matches the distribution required by the
argument structure of the clause final verb. Howetreere is still a feature mismatch, namely with
respect to the number features of the subject lamddrb. Given that the verb is marked for plural,
the NP assigned nominative case should be a pNfalThe NPdie Lehrerin however, is not a
plural but a singular NP, giving rise to the indezhmismatch.

The next step the HSPM has to take consists inrmdetsmg whether the offending NP could
not also be a plural NP (cf. the lower line in (9ince the NRlie Lehrerinis definitively a
singular NP, step 3 of the ASBDA will not alreadglider the correct syntactic structure for
sentence (8). Instead, step 4 also has to be t&8lemed on the information contained within the
CPPM, the HSPM has now to search for an alternawactic structure. There are several factors
that might contribute to the difficulty often fourwdth sentences of type (8). First, the symptom
signaling that the CPPM shown in (9) has to besexliis the number mismatch between the
presumed subject, the first NP, and the clausé-¥ied. Fodor & Inoue (1999) have proposed that
this is a negative symptom which only says that esbing has gone wrong without clearly
indicating how things might improve. Second, asppsed by Bader & Meng (1999), the HSPM
might have difficulties in entertaining the hypatie that an OS-structure has to be computed
because of the marked focus structure associatedive OS-structure of a sentence like (8).

| said above that in the simplest case the argwraovided by the verb will be mapped onto
NPs within the CPPM in the order specified in thguanent structure. As we have just seen, such a
mapping leads to a straightforward account of howally ambiguous base-generated and filler-gap
OS-sentences differ from each other with respeqirtmwesses of diagnosis. What remains to be
shown with respect to the ASBDA is how OS-sentenads unambiguously case-marked NPs are
handled by this algorithm. For unambiguous OS-sere | will assume that the HSPM has
registered that the CPPM contains an object NBv@t by the subject. When receiving the clause-
final verb, it will therefore be prepared to lintket NPs contained within the CPPM to positions in
the verb’s argument structure in a way deviatingmfrthe order specified within the argument
structure. Consider for example the unambiguous@®ence (10).

(20) (Ich will wissen), ob den Lehrerr darektor unterstitzt hat.
I wantknow whether the teacher the direcsupported has
.l want to know whether the director supported tacher.”

In (10), an unambiguously accusative-marked NPWhessn moved in front of an NP which is
unambiguously marked for nominative case. Aftergheser has incorporated the two NPs into the
CPPM, it will know that the subject follows the ebf. When it then encounters the clause-final
verb unterstutzt hatit can immediately conclude that the argumentitpos provided by this verb
cannot be linked in the order specified within #mgument structure - namely subject-before-object
- but that instead the first NP has to be linkedh object-slot whereas the second NP has to be
linked to the subject slot. In order to accomplisis linking pattern, the HSPM will insert a trace
between the second NP and the verb, coindex thee twith the first NP and project the verb’s
argument structure on the resulting CPPM. Basergted OS-sentences will be processed in
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almost the same way, the exception being that & ¢dntained within the CPPM can be linked to
positions within the verb’s argument structure withthe extraneous step of trace-insertion.

This concludes our overview of how checking andgdasis proceed in subject-object
ambiguities. As the preceding discussion will hamade clear, the ASBDA is not yet a fully
determinate system. Some of the missing detailsbeifilled in in the following sections. The next
section will discuss a range of contrasts that ide¥urther evidence for the basic organization of
the ASBDA. Section 4 will then discuss findings ta@ring to step 3. The basic claim of this
section will be that even in situations where tleEassary revisions are transparently signaled
garden-path strength can vary substantially, ifeficample, finding alternative lexical featurestur
out to be difficult. In section 5, we will turn &iep 4 and discuss in more detail how garden-path
recovery might proceed in filler-gap sentences.

3 Contrasts Deriving from the Basic Organization otthe Diagnosis Algorithm

In this section further evidence for the basic aecture of the ASDBA will be presented. Section
3.1 will provide evidence against an alternativplaration of the facts on which the ASDBA has
been grounded. Section 3.2 will then show that eviinin the class of filler-gap ambiguities, the
distinction between step 3 and step 4 of the ASB®Aecessary to account for the whole range of
garden-path effects.

3.1 The Role of the Verb’s Argument Structure

The hypothesis that garden-path strength in subjgjeict ambiguities is heavily dependent on
argument-structure properties goes back to idagsaly presented in Bader (1994). According to
the first step of the ASBDA, on receiving the cladimal verb the parser links each NP to a slot in
the verb’s argument structure. For base-generat@dedtences, this linking transparently signals
what should be done in order to arrive at the @br@S-structure. For filler-gap OS-sentences, in
contrast, the initial linking does not already deti the information necessary for computing the
OS-structure. The major evidence for these assomgptcomes from the finding that filler-gap
sentences as in (8) cause a stronger garden-piaitt #ian base-generated sentences as in (6).
However, there might be a different explanatiothef processing difference between sentences like
(6) and sentences like (8), an explanation whiclivialtes recourse to the notion of argument-
structure transparency. Such an alternative exptanaould make use of the fact that sentences
like (6) differ from sentences like (8) not onlytivrespect to argument structure properties bot als
with respect to semantic properties which arisenfrihe different semantic constraints on the
arguments in sentences like (6) and (8). In pdeicthe lexical entry for an OS-verb ligefallen
does not only specify that the experiencer precdtiestarget-of-emotion but also that the
experiencer must be linked to an animate NP whetkastarget-of-emotion is semantically
unconstrained. A verb likenterstiitzenin contrast, has an agent argument precedingneféeive
argument where both arguments are confined to dai@s.

When it comes to garden-path recovery, semantistcants on the realization of particular
argument roles might either strengthen the assoniaf NPs with argument slots during step 1 of
the ASBDA, or they might make some of the operatiohthe ASBDA superfluous:

() The fact that for a verb likgefallen the first argument has to be animate might simply
strengthen the particular linking pattern showr{7n That is, when linking NPs within the CPPM
to argument slots within the argument structurangustep 1 of the ASBDA, the HSPM can rely
both on the order of arguments and on the semaamtistraints on these arguments in order to effect
the correct linking. For a verb likanterstitzenin contrast, the HSPM has to rely on order
information alone in its initial argument linking.

(i) The semantic differences between the two typkeserbs might obliviate any recourse to the
notion of argument structure in explaining diffectea in garden-path strength. Given that a filler-
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gap sentence like (8) contains two animate NPsStestructure and the OS-structure are on a par
with respect to semantic plausibility. Both struetiwould lead to a coherent reading. Therefore,
the HSPM completely has to rely on syntactic infation in order to resolve the ambiguity. A
base-generated sentence like (7), in contrastasman inanimate NP followed by an animate NP.
Together with the fact that the experiencer rolsine realized by an animate NP, the parser might
find the correct OS-structure by simply noting tlaty the OS-structure will lead to a plausible
reading. In sum, the difference in garden-pathngfite between sentences like (7) and sentences
like (8) might be a consequence of the fact thatH$PM can rely on semantic guidance in the
former but not in the latter. Under this interptigta, recourse to to argument-structure properties
would be superfluous.

There are several pieces of evidence supportingléie that the notion of argument-structure
transparency is the crucial one in order to distisig between garden-path effects in base-generated
and filler-gap ambiguities. Consider first the sees in (11), (12), and (13).

(11) dalR Magati sogar die Lehrerjpm ti geholfen hat.
that Max even the teacher helpbds
"that even the teacher helped Max.”

(12) dalR Maxat sogar die Lehrerjiom t gefallen hat.
that Max even the teacher ple doses
"that even the teacher pleased Max.”

(13) dalR Magat sogar  das Gedigliv gefallen hat.
that Max  even the poem pledses]
"that even a poem pleased to Max”

In all three of these sentences, disambiguatioactseved by the case on the second NP.
Whereas the first NP is three-way ambiguous (notivieaaccusative, dative), the second NP is
only two-way ambiguous (nominative, accusative).fitsi-pass parsing, all three will therefore be
assigned an SO-structure with an accusative olff#cte the clause-final verb requires a subject
and a dative-object, this SO-structure has to bsed to an OS-structure with the object bearing
dative case.

(11) and (13) are again instances of filler-gap hade-generated OS-sentences, respectively.
Furthermore, these sentences have the same dismbaf animacy features than the sentences
considered above. Like (11), sentence (12) contauos animate NPs. Like sentence (13), (12)
contains the vergefallen In terms of semantic constraints on argumentinigk(12) is therefore
on a par with sentence (11). However, it is notdase that (12) is on a par with sentence (13) in
terms of argument structure properties. In the gnamof German, the basic word order of verbs
like gefallenis strictly OS when the object is inanimate anel $hbject animate (which of course it
is always). When the object is also animate, intrast, these verbs are indeterminate with respect
to their basic word-order: both SO and OS is pdssib

If garden-path strength were completely determimgavhether semantic considerations lead to
the correct syntactic structure, sentences likg ghbuld not differ from sentences like (12) (no
semantic guidance) and both should be more diffitaln sentences like (13) (semantic guidance).
In contrast, if argument structure transparencyhes crucial factor in determining garden-path
strength - as claimed by the ASBDA -, the predictis that (11) should be more difficult than (12)
which in turn should be more difficult than (13)nfplblihsed experiments investigating sentences
like (11), (12), and (13) have shown the lattedjpo&on to be correct, thereby supporting the claim
that diagnosis is based on argument-structure piepe

However, this evidence is not as strong as one tmggh because there is not only a partial
correlation between basic-word order and animacgstraints, but also a partial correlation
between basic-word order and information or focacture. In particular, when the object has
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been base-generated in front of the subject thesfetructure is unmarked. That is, such a sentence
can be used as an out-of-the-blue utterance. Weker the object has been moved in front of the
subject, and it is a definite NP or a proper nathe, result is a sentence with a marked focus
structure which cannot be used as an out-of-the-btterance but needs a more specific context for
pragmatic licensing. This difference might havetdbated to the fact that sentences like (11) were
the most difficult ones in the experiments just tiwered (cf. Bader & Meng, 1999). To eliminate
any differences with respect to focus-structurepproes, a further unpublished experiment has
compared sentences like (14) to sentences like (iShese sentences, there is no confounding
with focus structure properties because the oligeatpronoun and pronouns can be freely put in
front of the subject without any consequences ersdntence’s information structure.

(14) Maria sagte, dal3 sie die Lehrerinnen beduahén.
Maria said that she the teachers visitemve
"Maria said that the teachers visited her.”

(15) Maria sagte, dal3 sie die Lehrerinnen gendraben.
Maria said that she the teachers anndyeae
"Maria said that the teachers annoyed her.”

Sentence (14) contains the védsuchenwhich is underlyingly SO. Sentence (15) contaies
verb nervenwhich is again indeterminate between SO and OShefsre, our argument-structure
based account predicts that (14) should produdmager garden-path effect than (15), and this is
what was actually found (for more discussion of ghsyerbs and sentence processing, cf.
Scheepers, 1996; Scheepers, Hemforth, & Koniec0§0).

In summary, we have seen that the contrast bet@&rand SO-sentences that was crucial in
our development of the ASBDA cannot be reducedifferdnces in animacy constraints. Instead,
argument structure properties are a crucial ingredif the whole range of garden-path recovery
has to be accounted for. What remains open giverarelation between animacy and basic word
order seen for certain verb types, is whether acymnar semantic constraints on argument-linking
more generally, also have a role to play besidegatt that they contribute to the basic word order
exhibited by a verb (for further discussion cf. &ppendix).

3.2 Wh-Sentences and Mode of Disambiguation

So far, base-generated garden-path sentences bamehbndled by step 3 of the ASBDA whereas
filler-gap garden-path sentences were the domaisteg 4. It will now be shown that the stage
where revision is supposed to occur is not simglynation of the syntactic structure of a sentence.
Instead, one and the same syntactic structure ntighthandled on either step 3 or step 4 as a
function of the particular symptom signaling thedgm-path.

Consider the two sentences in (16a) and (16b).

(16) a. Welche Tant&uf3ten die Lehrer2
Which aunt kissed the teachers
"Which aunt did the teachers inform?”

b. Welche Tant&klfRte der Lehrer?
Which aunt kissed the teacher
"Which aunt did the teacher inform”

Syntactically, (16a) and (16b) are on a par. Irhptite object has been moved to sentence
initial position. What differs between (16a) an®l§] are the means by which the OS-structure is
signaled to the HSPM. In (16a), the verb is marf@dplural. Since the only plural-NP in this
sentence is the second one, the first NP mustebelifect and the second one the subject. In (16b),
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both NPs are singular, but the second NP is unamhbgly marked for nominative case, so again
the sentence receives an OS-structure.

Experimental investigations of sentences like (kGa) (16b) have shown that sentences with a
number symptom (= (16a)) reliably produce a strorgggden-path effect than sentences with a
case symptom (= (16b)) (cf. Meng & Bader, in prédeng & Bader, to appear). As will be argued
now, this difference can be explained in the sarag as the difference between based-generated
and filler-gap garden-path sentences of the sedudsed above: While an OS-sentence with a case
symptom as in (16b) can be cured by an easy featurection on step 3 of the ASBDA, an OS-
sentence with a number symptom needs a more diffearch for an alternative syntactic structure
on step 4.

(17) shows the result of argument linking and featohecking after the verb has been
processed in sentence (16a).

(17) AS: NOM <afeom, patientcc>

| |
CPPM: *[welche Tant@}msing kuR3tep uraL

STEP 3 PLURAL- [welche Tantep

In (17), the first and only NP has been linkedhe tirst argument dkiissenwhich is a normal
SO-verb. Since the first NP has been assigned rativendue to the first-pass preferences at work
in subject-object ambiguities, this means thatuesatchecking for case gives a positive result.
Feature checking for number, in contrast, reveatssanatch since the NWelche Tantés marked
for singular but the verb requires a plural subjéctrthermore, sinceelche Tantecan only be a
singular NP, a simple feature correction on steyf 81e ASBDA is not possible. Instead, a more
laborious search process becomes necessary intorfiad out that the first NP is not the subject
but the object.

The situation obtaining for (16b) after the verls lheen integrated into the CPPM is shown in
(18).

(18) AS: NOM <agesk, patienicc>

| |
CPPM: [welche Tantgdm kuR3te

As can be seen in (18), integrating the verb ineo @PPM does not yet trigger any revisions.
Revisions become necessary only after the seconch@$Palso been attached to the ongoing
structure. Extending (18) by the second NP lead%9n

(19) AS: ACC <agewm, patienticc>  NOM

| | |
CPPM: *[welche Tantg}m kiRte [der Lehggt]

STEP 3 ACC- [welche Tante®

(19) is based on the assumption that the unambgyuwase-marking on the second NP
automatically leads to a relinking of the nominatimarked agent argument kiissen As a result
of this relinking, the first NP now gets linkedttee accusative marked patient argumerkifsen
This creates a case violation with respect to tReIZ in that the first NP is marked for nominative
case in the CPPM but for accusative case in thanaggt structure. In contrast to the situation
depicted in (17), this case mismatch can be rerddayesimply changing the case feature on the
first NP because this NP is morphologically compgatwith both nominative and accusative case.
In consequence, sentence (16b) can be repairetiglom step 3 of the ASBDA, and a complicated
search for an alternative syntactic structure camé9ecome necessary.
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Critical to our explanation of the processing ohtsace (16b) is the assumption that
encountering the second, morphologically markedlé#éls to an automatic relinking of the agent
role from the first to the second NP. Without thgssumption, we would end up with (20) instead of
(29).

(20) AS: NOM <afem, patienfcc>  ACC

| I |
CPPM: [welche Tantgdm kif3te *[der LeHkom

STEP 3 ACC- [der Lehrer|®

In (20), the error is located on the second NP moidon the first NP as in (19), with the
consequence that in (20) the error cannot be resdduli a simple feature correction given that the
second NP is unambiguously marked for nominatiwe ca

While the assumption that the HSPM computes (19ead of (20) does not follow from the
ASBDA itself, there is at least some independendence for it. This evidence comes from an
experiment investigating ungrammatical sentendes (21). In (21), both the first and the second
NP are unambiguously marked for nominative casewi{s (16b), the HSPM can register the case
violation when the second NP is encountered.

(21) *Welcher Junge kilte der Lehrer?
Which boy kissed the teacher

If there is indeed the kind of ,bottom-up prioritythich leads to (19) when processing (16b),
then attaching the second NP (21) should also hhgeeffect that this NP is linked to the
nominative-marked agent role. In consequence,itsieNP will be linked to the accusative-marked
patient role, resulting in a case violation on tRiB. On the other hand, if no relinking occurs on
encountering the second NP, a situation similag2® will result and the case violation will be
located on the second NP. Meng and Bader (to appedrsubjects read sentences like (21) with
the additional task of repeating the sentenceaareected form. Most of the corrections turned the
first NP into an accusative marked NP, suggestiag the error with sentences like (21) is indeed
perceived to be located on the first NP, as predibly the account given for (16b).

The finding that wh-sentences with a case symptesult in less severe garden-path effects
than wh-sentences with a number symptom does ngthaid for root clauses with the main verb
in clause-second position, as in (16), but alsoréat clauses with the main verb in clause final
position and an auxiliary in clause second posifain(23)), as well as for embedded wh-questions
where all verbs a clause-final (cf. (22)). Becaubese contrasts involve sentences where
disambiguation occurs before the main verb withaitgument structure has been processed, the
ASBDA has to be generalized somewhat in order talbe applicable in this situation.

(22) a. Ich will wissen, welche Tante die Lehrgekif3t haben.
| want know which aunt the teachers kidsake
"I want to know which aunt the teachers kissed have

b. Ich will wissen, welche Tante der Lehrer d&kiiat.
| want know which aunt the teacher kiskad
"I want to know which aunt the teacher kissed has”

(23) a. Welche Tante haben die Lehrer gekuf3t?
Which aunt have the teachers kissed
"Which aunt have the teachers kissed?”

b. Welche Tante hat der Lehrer gekuf3t?
Which aunt has the teacher kissed
"Which aunt has the teacher kissed”
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Consider first the sentences in (22). The procgssfrsentence (22a) is completely analogous
to the processing of (8). Sentence (22b), whidhirsady disambiguated by the second NP, can be
assimilated to the processing of sentence (16k)eifassume that the HSPM keeps some record
about which cases have already been assigned. TiRghmase in (22b) will first be assigned
nominative case. When the second NP is encountamdinative has to be assigned to this NP
because of the unambiguous morphological markingg two nominative NPs within the clause.
To remedy this situation, the nominative feature tba first NP will simply be switched to
accusative case, and processing can again proossatidy. The two sentences in (23) would be
handled in a similar way.

3.3 Summary: Positive and Negative Symptoms

In their discussion of garden-path recovery in sabpbject ambiguities, Fodor & Inoue (2000)
have distinguished between positive and negativepsyms. Positive symptoms are symptoms
which guide the HSPM directly to the initial pargierror and thereby to the necessary revision.
Negative symptoms, in contrast, signal that sometlhias gone wrong without providing a direct
hint as to the source of the error. As the disaussio far will have made clear, the distinction
between positive and negative symptoms allows foeasy reconstruction in terms of the model
proposed here. Positive symptoms are symptoms wherargument structure leads the HSPM to
the necessary repair operations in a transpareyit M@gative symptoms are symptoms without a
transparent relation between argument structurer@pdir. In terms of the ASBDA, garden-path
sentences containing a positive symptom can beiregpalready on step 3 whereas search
processes on step 4 have to be invoked for sergevitea negative symptom.

(24) and (25) summarize the garden-path senteriseassed so far in terms of whether the
error is signaled by a case symptom or by a nurapeptom, with the processing stage at which
repair is supposed to occur on the right-hand @&eluded from this summary are sentences which
are also disambiguated by semantic constraintggumeent linking, i.e. sentences with an animate
and an inanimate NP).

(24) Disambiguation by case symptom

a. ... dal3 Max sogar die Lehrerin gefallen ha{1@) Step 3
b. Welche Tante kiiRte der Lehrer? (= (16b)) epHt
c. ...dald Max sogar die Lehrerin geholfen ha{1®) Step 4

(25) Disambiguation by number symptom

a. Maria sagte, daf3 sie die Lehrerinnen genebérma= (15)) Step 3/4
b. Maria sagte, daf3 sie die Lehrerinnen besudidrhg=(8)) Step 4
c. Welche Tante kuf3ten die Lehrer? (= (16a)) ep 3t

As shown by the overview in (24) and (25), therendassimple correlation between type of
symptom (case vs. number symptom) and the hypatsstage of repair (and thereby
informativeness of the symptom). This is of couaseat should be if garden-path recovery is guided
by argument-structure properties and not simplginyace properties like whether the garden-path
is signaled by means of a case violation or nunaigeeement violation.

4 Factors Modulating Step 3 (Search for Alternativad~eature Assignments)

According to the ASBDA, the first action which ttSPM should take after having detected a
feature mismatch consists in determining whetheratfiending lexical items allow for alternative
feature assignments (Step 3 of the ASBDA). If th8PMW finds such alternative assignments,
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reanalysis is almost finished. However, there @&eeral pieces of experimental evidence which
indicate that finding alternative features is nltays easy, and sometimes, they are not found at
all, even if they exist. Two different situationfi@re this happens have been identified to date:

. Sometimes the parser has to reaccess the lexicamdér to search for alternative feature
assignments. Depending on the particular circunas&riexical reaccess will succeed or not.

. Certain feature violations have the property thatHSPM tends to overlook the fact that a
simple feature correction might lead to successfulsion.

Evidence for these two points does not only steamfithe processing of locally ambiguous
sentences but also from the processing of ceretesces which are downright ungrammatical.
This section will therefore discuss both temponangrammaticalities (garden-path sentences) and
permanent ungrammaticalities (ungrammatical seetnc

4.1 Searching for Alternative Features: Lexical Reecess

There are several instances of garden-path recovkeye the HSPM has to make sure that the
repair operations which are called for in ordeatove at the correct structure are compatible with
the lexical items of the input string. For examgdefore the necessary revisions can be carried out
in (26), the HSPM has to check that ,raced” is agmast participle. Otherwise, the HSPM couldn’t
distinguish between (26a) (reanalysis lexicallpwaid) and (26b) (reanalysis lexically prohibited).

(26) a. The horse raced past the barn fell down.
b.*The horse rode past the barn fell down.

In their discussion of this topic, Fodor and Inql898) state that "the diagnosis model freely
permits re-access of lexical entries, though itunes that, like all other adjustments, lexical
reaccess must be specifically prompted by a ptigp & the diagnosis process.” However, this
conclusion might have been premature. In the faligwa range of ,minimal pairs® will be
presented which are as close as possible witheetpdiagnosis but which nevertheless differ with
respect to ease of garden-path recovery. As wilatgeied, these minimal pairs strongly suggest
that lexical reaccess might be costly even if inisoked by a specific step of the diagnosis chain.
first instance where a difference in garden-paténsjth exists without differential ease of diagsosi
is provided by the example pair in (27).

(27) a. Wessen Muttggc besuchte der Lehrer? (besuchen: <aggntyoahcc™)
whose mother visited the teacher
"Whose mother did the teacher visit?”

b. Wessen Muttekr gratulierte der Lehrer?  (gratulieren: <dgem,
benefactivgar>)
whose mother congratulated the teacher
"Whose mother did the teacher congratulated?”

Both sentences in (27) start with an NRessen Mutt@rwhich is completely case-ambiguous.
Due to the subject preference in German, this NP @ assigned nominative case. This is
compatible with the immediately following verb nat with the second NP. The second NP in (27)
Is unambiguously nominative marked and must theeebe attached as the subject of the clause.
This will create a case-mismatch on the first NRcitan no longer bear nominative case. As also
indicated in (27), both the verbesuchenand the verbgratulieren have a single object, the
difference being thabesucherassigns accusative case to its object whegeatsilieren assigns
dative case. We therefore get (28) as the resudirgdiment structure projection and checking of
case features.
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(28) a. AS: ACC NOM

| |
CPPM: *[Wessen Muttetj, besuchte [der Lehrgy},

b. AS: DAT NOM

| |
CPPM: *[Wessen Muttex}, besuchte [der Lehrgy},

Although the necessary revision operations areerathear-cut in both (28a) and (28b), an
experiment reported in Bader, Meng and Bayer (2800Wed only a very small garden-path effect
for sentences as in (27a) whereas the garden-fiath r sentences like (27b) was much stronger.
Such a difference in garden-path strength indicttatit is much easier for the HSPM to assign
accusative case to a formerly nominative markedhdiR to assign dative case, despite the fact that
the particular revision operation is transparesifynaled in both sentences.

An explanation for this finding will have to makseuof the fact that in German, dative case is
an oblique, marked case in comparison to the straictases nominative and accusative (cf. Vogel
& Steinbach, 1995; Bayer, Bader & Meng, to appe&o).capture the markedness of dative case,
Bayer et al. have proposed that dative marked B#tsnot nominative or accusative marked DPs,
are contained within an additional structural lay€ase Phrase (KP). This gives rise to
representations as in (29a) (nominative/accusagind)(29b) (dative case).

(29) a K b. KP
T s
die N DAT D NP

IJrau Ider| N

ILrau

Besides accounting for a range of syntactic diffees between the oblique case dative and the
structural cases nominative and accusative, theHigpbthesis is meant to capture the fact that
there are tighter morpho-syntactic restrictions tbe assignment of dative case than on the
assignment of one of the structural cases (cf. V&g&teinbach, 1995; Bayer, Bader & Meng,
2000). These restrictions have led us to propastevthen dative case has to be assigned on second-
pass parsing, the lexicon is obligatorily reacceésserder to guarantee that the lexical items unde
consideration can license dative case (cf. BadayeB Hopf & Meng, 1996; Bader, Meng &
Bayer, 2000). For structural cases, it is assurhatlléxical reaccess is not necessary, at least not
obligatorily. In particular, we might assume thdexzical item is compatible with structural case in
general if it is not specified otherwise. Whetheclsa lexical item can also license dative case the
depends on whether there is separate morpholofgioal or not (in the sense of the Elsewhere
Condition of Kiparsky, 1973). For example, when iH@PM encounters a definite feminine NP like
die Frau or a proper name lik&aria, it might immediately conclude that these itema baar
nominative case or accusative case because thepametely unspecified (cf. Table 1). However,
whether they are also licit with dative case caty die determined by inspecting the lexicon in
order to see whether dative has a separate formtor

Table 1
mas. def. articlé fem. def. article proper name
nominative | der [nom] die [] Maria []

accusative | den [acc]
dative dem [dat] der [dat]
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That lexical reaccess for a phrase Nessen Mutteis particularily difficult, as witnessed by
the results of Bader et al. (2000), might be dudht fact that dative case is rather indirectly
licensed for such a phrase (cf. Bayer et al., {geap. However, the claim is not that this kind of
checking operation is difficult per se. For examphlhen discussing the base-generated OS-
sentence in (4)/(6), we already saw an instanceevaigsigning dative case on second-pass parsing
resulted only in a very modest garden-path eff€bis was explained by assuming that lexical
reaccess is relatively easy for proper names. Mereerally, the claim is that the ease of garden-
path recovery in sentences where an NP has to-assigned dative case should be (either mainly
or completely) a function of the ease of lexicaaeess.

If this were true, then we should also find thatdga-path strength in base-generated OS-
sentences of the sort already discussed abovédjti6)) can vary depending on the lexical items
which have to be reaccessed on second-pass pa@imggpiece of evidence for this prediction
comes from a comparison of base-generated OS-se&stas in (30).

(30) a. daR MaxT ein Packcheagwwm geschickt wurde.
that Max a package sent was
"that a package was sent to Max”

b. daf ein paar Studenggn mehrere Packchgsw geschickt wurden.
thata pair students several packagesent were
"that several packages were sent to a couple dests”

Syntactically, the two sentences in (30) are idahtio the base-generated sentences (4)/(6), the
difference being that they contain a passivized \estead of a psych-verbAs in the sentences
considered above, the first NP in (30a), i.e. tliewhich has to be assigned dative case, consists of
a proper name. In (30b), in contrast, the first INRan indefinite NP containing the composite
determinerein paar(similar toa couple ofin English). With nouns without overt case infleat an
NP containing this determiner is as case ambigasus proper name. Note that the second NP and
the finite auxiliary in (30b) have also been plimadl. This guarantees that neither of the sentences
in (30) contains any number cue as to which NRessubject.

When the clause final verb has been processedtiere{30a) or (30b) and its argument
structure projected onto the CPPM, the situatiqridded in (31) will obtain.

(31) AS: DAT NOM <goaht, themeom>
I I |
CPPM:  *NPZom *NP2c geschickt wurde(n)

STEP 3 DAT- NP1?© NOM - NP2?7©

With respect to processes of diagnosis, the sclsmen in (31) is equivalent to the one shown
above in (7). Under the assumption that the castenfe on the second NP can be changed without
mucht effort, as suggested by the findings conogrigentences like (27a), the major task now
consists in determining whether the first NP isdaly compatible with dative case or not. As an
experiment reported in Bader (in prep.) has sh@enfences containing a proper name as first NP
(cf. (30a)) cause a much weaker garden-path effect sentences where the first NP is of the type
ein paar N (cf. (30b)). Since (30a) and (30b) are syntadijcalentical and involve the same kind
of diagnostic reasoning, this finding strongly icaties that the task of reaccessing the lexicon is
accomplished much easier for an NP Maria than for an NP likein paar Studenten

There are several reasons that might contributexical reaccess being easier for a proper
name than for an NP of the forein paar N . For example, lexical reaccess may go astrayuseca
the first part ofein paaris identical with the nominative form of the sifgumasculine and neuter

3 For ease of presentation, | will treat the pastigiple and the passive auxiliary as a unit ampdy speak of the

(passivized) verb.
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indefinite article. This might lead to the erronsawonclusion thagin paaris not compatible with
dative case, which in fact it is given its frozeature. For proper hames, such a kind of confuson i
not possible. Alternatively, or in addition, frequoy might also play a role. According to a
preliminary frequency count, the absolute frequeoicyse with dative case seems to be higher for
proper names than fein paar*

4.2 Ignoring an easy way of repair

Given the first-pass parsing preferences found enn@an, a sentence containing a subject-object
ambiguity is usually assigned a SO-structure onfitsepass. Consequently, a garden-path effect
arises when disambiguation is towards the non-mexde OS-structure. To date, one major
exception to this pattern has been identified: lgesu-object ambiguity where an OS-structure is
assigned on first pass parsing and where a garalineffect therefore emerges if disambiguation is
towards the SO-structure.

Consider the minimal-pair in (32). The sentence@#) are both SO-sentences with the subject
modified by a relative clause. In (32a), the r@mtpronoun bears accusative case, i.e. one of the
structural cases of German. In (32b), the relgtieamoun bears dative case.

(32) a. dal MarisT, dieacc ich vorher getroffen habe, das Packghergeschickt hat.
that Maria who | before met bathe package sent has
"that Maria, who | met just a moment ago, sentghekage”

b. dal} Marigom, depbat ich vorher begegnet bin, das Packahergeschickt hat.
that Maria who | before met dhe package sent has
"that Maria, who | met just a moment ago, sentghekage”

As various experiments have shown (cf. Meng & Batleappear; Bader & Meng, 1999), the
dative feature on a relative pronoun might get regomsly attracted by its head noun. If this
happens, the normally observed SO-preference tumtiosan OS-preference, with concomitant
processing difficulties when an SO-structure isoetdd by the clause-final verb. In contrast to
dative, structural cases (hominative, accusatixvenat attracted. With respect to the two sentences
in (32), this means that performance on a sentbked32a) does not differ from performance on
the same sentence but without any relative clausdl.a8Performance on a sentence like (32b), in
contrast, is greatly reduced. In other words, asB@ence containing a dative relative clause
induces a garden-path effect, a SO-sentence corgaian accusative relative clause (or a
nominative relative clause, or no relative clausalla does not.

SO-sentences like (32b) do not only elicit a garpatin effect, but - and this is the crucial
observation for the current discussion - this gayplath effect is also much stronger than the one
found in comparable OS-sentences. This has beew fiouexperiments reported in Meng & Bader
(to appear) who have compared sentences like (@2bgntences like (33). (33) is again a base-
generated OS-sentence (cf. (4b), (30)) which costa relative clause in order to make it
comparable in length to (32b).

(833) dal3 MarigaT, die ich vorher getroffen habe, das Packgbgmeschickt wurde.
that Maria who |  before met havee package sent was
"that the package was sent to Maria, who | metgustoment ago”

How OS-sentences like (33) are processed in ourehufdchecking and diagnosis has already
been explained in detail. We can therefore immediaturn to SO-sentences like (32b) and ask

* | consider it an open question as to whetherueegy information on how often a lexical item issdswith a

particular case feature should be invoked to erpdaise of lexical reaccess. A more thorough dismuss this
topic will be given in Bader (in prep.).
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why garden-path recovery should be more difficalthese sentences than in sentences like (33).
Applying the first two steps of the ASBDA will reisin the configuration shown in (32).

(34) AS: NOM ACC <agefbwm, themegcc>
| I
CPPM:  *NPla *NPgom geschickt hat

STEP 3 NOM- NP1?© ACC - NP2?©

Step 3 of the ASBDA simply requires to check whettiee proper nam#laria is licit with
nominative case assignment, which it is of couasel then making the necessary revision. Given
that proper names are most often used with nommmafiguring out that a proper name is
compatible with nhominative case should be no maffecalt than the corresponding operation in
passive sentences (33). However, as the strongmgrath effect associated with (32b) indicates,
something seems to prevent the HSPM to do whatdlbauthe obvious.

What might that be? Given the KP-hypothesis, a gnept of the monotonicity hypothesis
might point out that the revision necessary forbj3fvolves the removal of structure already
contained within the CPPM and that such a remavalways difficult for the HSPM (cf. Gorrell,
1995; Sturt & Crocker, 1998). Alternatively, oneghi argue that the HSPM is sensitive to the fact
that a marked structure like a KP is normally idtroed into the CPPM only if there is positive
evidence, in particular morphological evidencedtoso. If there is no such evidence, the parsing
preferences that are, either directly or indireathsponsible for the assignment of case, will lead
the assignment of nominative or accusative casentiuto the assignment of dative case. If the
HSPM takes this regularity into account, it mightoeeously conclude that a KP cannot be
withdrawn once it has been erected, and therefass the opportunity of repairing (32b) by a
simple feature correction. In the general spiritref diagnosis model, which holds that there are no
inherently costly repair operations, | will adopetsecond interpretation (cf. section 6 for further
discussion).

4.3 Temporary Summary

The forgoing discussion has identified two typesade violations signaling to the HSPM that the
analysis pursued on first-pass parsing must be gurdhe first type of case violation occurs when
an NP has been assigned nominative case on thdss and it then turns out that this NP should
have been assigned dative case instead. This fypase violation, together with the processes
triggered by it, is shown in (35).

Given that the verlschickenis a three-place predicate with an optional da#ixgument, an alternative linking
would be to link the goal argument to the first BRd the theme argument to the second NP. Besidesea
mismatch on the second NP, this would have theezprence that the agent argument remains unlinkeblthee
sentence would be missing a subject. Three poitgléghe noted with respect to this possibility sEialso under
this linking the problem could not be resolved Iny &imple feature correction. Instead, step 4 ef ASBDA
would still be needed to find the correct soluti8econd, in an unpublished experiment which indukrb pairs
like lesen- gefalleninstead of pairs of active and passive senteticeg,same pattern of garden-path strength and
ungrammaticality detection obtained. Third, in ather unpublished sentence repetition experimentrevhe
ungrammatical sentences like (i) had to be repeatedcorrected form, there were both correcticrtoeding to
the linking pattern provided in the main text adlvas corrections according to the linking patteliscussed in
this footnote. All in all, this suggests that tivking pattern shown in (34) might not be the oohe, but that it at
least plays a substantial role in processing ofythe of sentences under consideration.

(i) Der Mutter hat ein Buch geschickt.
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[DAT]
(35) e Ik
DP DAT-NOM-verb
[eiiinnn, / DAT?
~— L
= )
Lexicon

(35) contains the following processing steps:

» Assignment of dative case to an NP bearing nomieaiase as a result of argument-structure
projection (= Step 1 of the ASBDA)

* Registering the resulting case violation (= Steg the ASBDA).

» Reaccessing the mental lexicon in order to make that the lexical items can license dative
case, and revising the CPPM when lexical reaccasssweccessful.(= Step 3 of the ASBDA).

The mirror image, where nominative case has tosseggaed to a dative marked NP on second
pass parsing, is shown in (36).

(36) — NOM
KP NOM-ACC-verb

In more detail, (36) comprises the following prasieg steps:

» Assignment of dative case to an NP bearing nomieaiase as a result of argument-structure
projection (= Step 1 of the ASBDA).

» Registering the resulting case violation (= Steg the ASBDA).

» Erroneously concluding that a simple feature caivads not possible (= Step 3 of the ASBDA)

» Possibly search for an altogether new syntacticsire (= Step 4 of the ASBDA)

The most important difference between (35) and (@icerns the process of lexical reaccess
which is postulated to occur in (35) but not in)3bhe two kinds of case violations embedded in
(35) and (36) can not only be found in garden-patitences, where they are temporary violations,
but also in truly ungrammatical sentences, whegy thre of a permanent nature. As the next
section will show, the purported processing diffees find strong support from experiments that
have investigated corresponding ungrammatical seate

4.4 Corroborating Evidence from the Processing of kgrammatical Sentences

Two sample ungrammatical sentences illustratingwloekinds of case violations under discussion
are given in (37).
(37) a.*...dal die Chefin das Buch geliefevurde.

that the boss the book delivered was

b.*... dal3 der Chefin das Buch geliefert . hat
that the boss  the book delivered has

(37a) is an ungrammatical passive sentence, (37Bpiungrammatical active sentence. The
ungrammaticality stems from the fact that the di Chefinin (37a) is not compatible with dative
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case and the Néer Chefinin (37b) is not compatible with nominative cagehds now been shown
several times that ungrammatical passive senteasem (37a) are rather error prone. When
subjects have to judge such sentences under tiomditions, they often erroneously accept them
as grammatical. Ungrammatical active sentences (&), in contrast, are usually judged as
ungrammatical with high accuracy (cf. Bader, Men@&er, 2000; Meng & Bader, to appear). As
will be shown now, this asymmetry in ungrammatiyatietection finds a natural explanation given
what was said so far concerning the processin@e¢ wiolations. Let us begin with the question of
how the HSPM copes with ungrammatical passive seete

Given the assumption that the HSPM is a purelyabenechanism, encountering the clause-
final passive auxiliary in (37) will trigger the re@ processing steps as in corresponding locally
ambiguous passive sentences. That is, the HSPMireaso project the argument structure of the
passivized verb onto the CPPM in order to checlcHse feature on each NP. This will result in the
parse state shown in (38).

(38) AS: DAT NOM <goaht, themeon>
I I
CPPM: *die Chefigom *ein Buche. geschickt wurde(n)
STEP 3 die Chefin. NP1?®

(38) is of course highly similar to the state tigfarrived at after the first two steps of the
ASBDA have been taken in locally ambiguous basetegaed OS-sentences (cf. (7) and (31)).
The only relevant difference is that the offendiimgt NP in (38) is morphologically not compatible
with dative case whereas in corresponding ambigseuasences it is. If we now make the further
but natural assumption that the CPPM does onlyatomgositive information, that is, information
of the type ,X has feature value Y*, but no negatinformation, that is, information of the type ,X
cannot have feature value Y*, then it follows ttfe permanent ungrammaticality of (38a) can only
be determined by reaccessing the lexicon and figuaut that the NRlie Chefinis indeed not
compatible with dative case.

As we have proposed before (cf. Bader, Meng, & Bag€00), we assume that when a
sentence like (37a) is falsely accepted as gramaiatihen the error committed by the HSPM
occurs during the phase of lexical reaccess. Moeeigely, an error will occur when the lexical
system erroneously answers positively to a querthefform ,Is lexical item X compatible with
dative case?”, where X in fact is not. That suctorsr occur at all is probably the result of a
conspiracy to which at least the following two fastwill contribute:

» Lexical reaccess is not the same as lexical aceéssn the lexicon is reaccessed, the particular
guestion asked is whether a particular word foreomspatible with dative case and not simply
what lexical information the word form is assocthteth. In other words, ,dative” is a salient
feature at this point of processing and this migtitto a priming of dative marked word forms
which then might erroneously outboost the correxiclal information.

» At the given state of processing, the word formadonger immediately accessible given that it
has been read already some time before the clanaeabixiliary is encountered. This might
have the consequence that a competing dative folmat be as strongly inhibited as during
lexical access where the word form is processedstliesoncurrently with the activation of
lexical information.

As was the case for corresponding ambiguous sesgetite heavy reliance on the notion of
lexical reaccess in our account of why ungrammhbtsemtences like (37a) are often falsely
accepted as grammatical under time pressure pseitiat the accuracy of error detection should
depend on factors that can plausibly be attribttethe stage of lexical reaccess. This prediction
has been shown to be correct for several variaties.example, increasing the phonological
similarity between nominative and dative form leadsa higher error rate on ungrammatical
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passive sentences (cf. (39)). For the definite mémei determiner, nominative and dative form
overlap in just the first phonemdié¢ versusder); for the feminine possessive pronoun, overlap is
much more extensivengineversusmeine). In a range of experiments, sentences with pesses
pronoun elicited considerable more errors thanesmats with definite article.

(39) Definite NP versus Possessive Pronoun
*... dald {die /meine} Chefin das Buch geliefewturde.
that the /my boss the booklivdeed was

Furthermore, error rates have also been showrctease with increasing distance between the
NP involved in lexical reaccess and the clausd freeb (cf. (40)). This finding makes sense if the
word form used in reaccessing the lexicon fades/amith time.

(40) Long versus Short Sentence
*... dal3 die Chefin {am Montag um vier Uhr} dasdBugeliefert wurde.
that the boss on Monday at four cltekbook delivered was

A final example involves the distinction betweenrptwlogical ambiguous and unambiguous
NPs (cf. (41)). The feminine N&e Chefinis two-way ambiguous, the masculine N& Chefis
unambiguous. Sentences containing the former kindFb elicited more errors in an experiment
reported in Bader et al. (2000) than sentencesagsung the latter kind of NP. Bader et al. have
attributed this finding to the two-way ambiguityh&rent in feminine NPs which might lead to the
erroneous conclusion that such an NP is also cobipawith dative case if rechecking is not
carried out careful enough to note that there psusete dative form (cf. Table 1)..

(41) Feminine NP versus Masculine NP
*... dald die Chefin  /der Chef @ach geliefert wurde.
that the boss (fem)/the boss (masc) the boekvered was

Let us now turn to the processing of ungrammatazlve sentences. These sentences are
processed according to the scheme shown in (3&orélcng to (36), the HSPM will judge such
sentences as ungrammatical without prior reacaesset mental lexicon. This makes the crucial
prediction that the factors that have been shownaftect ungrammaticality detection in
ungrammatical passive sentences should have ntt effieungrammatical active sentences. This is
indeed what has been found. The experiments whasle imvestigated the sentences in (39), (40)
and (41) also contained corresponding ungrammadicave sentences. For these, neither of the
manipulations cited lead to a reliable differend¢either sentence length, nor phonological
similarity, nor the distinction between masculinedafeminine NPs, had any influence on the
accuracy with which ungrammatical active sentenge® judged as ungrammatical.

In sum, evidence from the processing of ungrammbsientences supports the hypothesis that
there is a fundamental distinction between thetipes of case violations discussed in this section:
When dative case would have to be assigned to anatime marked NP, lexical reaccess becomes
necessary. Lexical reaccess is an error-prone gsoadich is modulated by variables like the
phonological similarity between correct and incotr®rm, or the time passed since a lexical item
was first encountered and the point where lexiealccess starts. When, in contrast, nominative
case has to be assigned to an NP already markedafore case, the HSPM can immediately
conclude that the sentence is ungrammatical. Iticodar, lexical reaccess is skipped over, and the
same variables that have been shown to be at woitkd reverse situation do not have any
influence.

4.5 Step 3 of the ASBDA: Summary and Open Questions

In this section we have seen two related instandesre garden-path strength varies despite
identical or similar relations between the errod #me symptom signaling the error. What do these
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instances tell us with respect to the distinctiebnzen diagnostic reasoning and repair operations?
Consider first those garden-path effects which iveahe assignment of dative case to an NP
which has been assigned nominative case on fiss-parsing. The experimental results cited
above show that there is substantial variation wedpect to the ease of garden-path recovery even
if it is completely clear that the necessary repgeration consists in assigning dative case.
However, ascribing this variation to variationglie cost of repair operations is not possible eithe
After all, assigning dative case (or inserting a) KA second-pass parsing cannot be a difficult
operation per se given that there are instancesewtiés kind of repair operation leads to very
subtle garden-path effects which can only be disme experimentall§.In sum, neither diagnosis
nor repair can account for the observed variatiogarden-path strength - as long as one considers
these operations only with respect to the CPPM.

What seems to be called for is to broaden the naifodiagnosis. Implicitly, this has already
been done by invoking the notion of lexical reasdesorder to explain why assigning dative case
on reanalysis is sometimes easy and sometimes hheteby, the discussion above has added
further evidence to the claim that garden-patsfite does not follow from repair operations being
associated with different costs, but from the eabealiagnosing the correct structure, where
diagnosis now comprises both reasoning processesatopy on the syntactic structure and
processes concerned with the retrieval of lexigfrmation.

When turning to the reverse situation, where th€M3as to assign nominative case to an NP
that has - due to case attraction - been analyzeddative NP, it becomes more difficult to answer
whether the rather strong garden-path effect seehis situation should be explained in terms of
diagnosis or in terms of repair. As already indédain the discussion at the end of section 4.2, one
can stay with the assumption that constraints paireperations are unnecessary if one is willing
to assume that certain feature clashes have theegpyothat the HSPM tends to overlook the
possibility of repairing the initial structure bingply replacing the incorrect feature with the eotr
one.

5 Factors Modulating Step 4 (Search for AlternativeSyntactic Structure)

We now turn to instances of garden-path recovernghwerucially involve step 4 of the ASBDA. As
explained in section 2, these are typically localiybiguous OS-sentences which contain a verb
with an argument structure where the subject peséde object. In terms of movement, these are
OS-sentences where the object has been moved mh &fothe subject. As the experimental
evidence reviewed in this section will show, seogsnwith an OS-structure derived by movement
do differ widely with respect to the ease of gargath recovery. When these differences are cast in
terms of diagnosis versus revision, a kind of deutbssociation is revealed:

. There are contrasts in garden-path strength wthereontrasting sentences differ with respect
to the revision operations necessary to arriveetbrrect structure but where the need to
revise is signaled by the same symptom. Howeveratiditional revision operations do not
pertain to the syntax proper, but to the informastructure component. These contrasts
therefore provide further evidence for the claimttbase of garden-path recovery is not
entirely dependent on syntactic diagnosis, but alsthe consequences a syntactic revision
has on non-syntactic representations.

This is especially clear in sentences like (i) ahhihave shown to elicit a garden-path effect bexdlus preferred
accusative assignment to the RBters Mutterhas to revised on ecountering the clause finalelaterb. This
garden-path effect is only a very minor one andapatn to intuition (cf. Bader, 2000).
(i) Wir haben Peters Mutter schon am Songtaduliert.

we have Peter's mother already on Sundangmatulated

»We congratulated Peter's mother already on Sythda
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. There are contrasts in garden-path strength whereontrasting sentences involve the same
revision operations whereas the informativeneshetymptom differs. These contrasts
provide prima facie evidence for diagnostic reasgrmin garden-path recovery, and they allow
for a differentiation of the informativeness of thanptom which goes beyond the one
inherent in the ASBDA.

These two sets of contrasts will now be consideredrn.

5.1 Auvailability of Alternative OS-Structure I: Inf ormation Structure

Consider the three sentences in (42), (43) and [@¥se are all OS-sentences where the object has
been moved in front of the subject. Furthermoreawfibiguation is achieved in all three sentences
in the same way: The clause-final auxiliary is neariKor plural from which it follows that the
second NP, the only plural marked NP in these seete must be the subject.

(42) Ich will wissen, welche Tante die Kindereshicht haben.
I  want know which aunt the children sithave
"I want to know which aunt the children have vidite

(43) Maria hat mir erzahlt, dal3 sie die Kind besucht haben.
Maria has me told that she/her the childrisitad have
"Maria told me that the children visited her”

(44) Man hat mir erzahlt, daf3 die Tante die Kindeesucht haben.
One has me told that the aunt the childisited have
"I was told that the children visited the aunt”

Given these similarities, (45) shows the situatiwet has been reached after the first two steps
of the ASBDA.

(45) AS: NOM ACC <ageibm, goahcc>
I

*Npgmm/singular NI:)Zamc/plural
STEP 3: Plurab NP1?®

Step 3 now consists in determining whether theé Wi could not alternatively be analyzed as a
plural NP. For (42) and (44), the answer is ddfiely no. For (43), it would indeed be possible
given that the pronousie can refer both to feminine singular NPs and tagliNPs in general.
However, given the strong preference to coinsiexvith the only possible antecedent, the singular
NP Maria, the HSPM does not seem to come up with the phmalysis ofsie and sentences like
(43) are therefore treated on a par with sentehikeg42) and (44) with respect to step 3 of the
ASBDA (cf. section 6 for further discussion).

In an experimental investigation of sentences Wk3 - (44), Bader & Meng (1999) have found
that sentences like (44) produce a much strongeleggpath effect than either sentences like (42)
or (43). With respect to the latter sentences, @niparginal difference was found which will be
neglected here. Bader & Meng (1999) have argued ttiea focus-structure properties of these
sentences allow for a natural explanation of wranedysis is more difficult in sentences like (44)
than in the other two types of sentences althohgtetdoes not seem to be a difference with respect
to diagnosis. In a nutshell, this explanation gagdollows: When processing a sentence without a
preceding context, the HSPM will assign a wide ®structure as long as the input sentence does
not signal otherwise. This follows from the facatla null context can be considered a kind of out-
of-the-blue context for which only a wide-focusustiure is pragmatically licit. When encountering
the disambiguating clause-final auxiliary in (4 HSPM has not only to revise the syntactic
structure, but also the focus-structure. The wamas$ interpretation has to be replaced by an

CPPM: besucht hablgl[bRAL



A Model of Checking and Diagnosis 23

interpretation with narrow focus on the subject.(42) and (43), in contrast, the focus-structure
computed on first-pass parsing needs no changee@nd-pass parsing. When the first NP is a
pronoun, wide-focus is possible for both SO- andgBftences because pronoun movement to the
position following the complementizer has no effeah a sentence’s focus structure. When the first
NP is a wh-phrase, one may assume that the wh-glgalse focus of the sentence (cf. Culicover &
Rochemont, 1993) both in SO- and OS-sentencesnGhad narrow focus is overtly signaled, the
HSPM will compute the correct narrow focus struetnom the beginning and again no revision
becomes necessary on second-pass parsing.

There are several pieces of corroborating evidéorcte claim that a sentence like (44) causes
a particular strong garden-path effect due to igsked focus structure. First of all, as reported by
Bader, Meng and Bayer (2000), corresponding unanabig OS-sentences (cf. (46b)) also have a
processing disadvantage in comparison to unambgy&idsentences if they are presented with
either no context at all or in out-of-the-blue eoxit (i.e. contexts like ,What happened*, ,What
have you been told“ etc.). This disadvantage dieapp if the sentences are preceded by a
supporting context (cf. (46a)). For sentences wrtnouns, in contrast, unambiguous OS-sentences
(cf. (46c¢)) do not differ from unambiguous SO-seets in either out-of-the-blue or supporting
contexts (cf. (46a)).

(46) a. Wer hat den Onkel besucht? (Who visiteduticde?)

b. Man hat mir erzahlt, dafR den Onkel die Kindeesucht haben.
One has me told that the uncle the childisited have
"I was told that the children visited the uncle.”

c. Der Onkel hat mir erzahlt, daR ihn die Kindbesucht haben.
the uncle has me told that him the childrisited have
"The uncle told me that the children visited him.”

Furthermore, the strength of the garden-path effbsterved in OS-sentences like (44) also
depends on whether the sentence already contaims Bimts as to its marked focus-structure. For
example, the OS-structure is easier to get if dwid NP, i.e. the subject, is preceded by a focus
particle (cf. (47a)) and the processing disadvantafj unambiguous OS-sentences is greatly
reduced by this manipulation (cf. (47b)).

(47) a. Man hat mir erzahlt, da3 Maria sogar diedér besucht haben.
On has me told that Maria even the cbildvisited have
| was told that even the children have visited Mari

b. Man hat mir erzahlt, daf3 den Onkel sogar died& besucht haben.
On has me told that the uncle even Hidmen visited have
| was told that even the children have visiteduhele.

Given that the subject has to be focused in an &$eace of the type considered here, a focus
particle in front of the subject has the effect i@ second NP can be identified as a focus ajread
on the first-pass. Reanalysis then only involvessyntactic structure, but not the focus-structure.

Summing up this section, we have seen that finthegcorrect syntactic structure on step 4 of
the ASBDA does not only depend on the syntacticpggm that signals the garden-path. Even
when sentences are matched in terms of symptomdemg@ath strength may vary. In particular,
the need to compute a marked focus-structure whisnig not signaled within the input sentence
seems to place a heavy burden on the process @ém@ath recovery. In the discussion of base-
generated OS-sentences, we have seen that tharetayely constraints on syntactic diagnosis but
also constraints with regard to non-syntactic desgg namely with regard to the process of lexical
reaccess. Although the latter process does notgtale in the sentences considered in this section
we again have to ask whether the focus-structdeetebn reanalysis is best captured in terms of
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constraints on diagnosis - albeit not syntacticst@nts - or in terms of constraints on revision
operations.

On the one hand, one might say that computing &edafocus structure really is a difficult
operation, as witnessed by the fact that even uimpurobs OS-sentences are at an disadvantage if
the marked focus-structure is not signaled by aqatieig context. On the other hand, it might be the
case that computing a marked focus structure isdificult per se but that the parser is more
reluctant to make the necessary revisions whereth®ssions have pragmatic effects that are not
supported by the current context. Under this intgiion, the disadvantage of unambiguous OS-
sentences might not come about because they ingolve kind of inherently difficult operation
but because the HSPM is not secure that it has emdghe correct structure if that structure is
associated with unwarranted pragmatic implicatidbmgavor of this interpretation, one might point
out that when simply inserting a focus particleiah unambiguous sentence (cf. (47a)) reduces or
even eliminates the problem with unambiguous seeterthan computing a marked focus-structure
cannot be such a difficult operation at all. Tently, | will assume that the latter interpretatisn
the correct one, and that again we do not havessarae that particular revision operations are
inherently costly.

5.2 Auvailability of Alternative OS-Structure II: Mo de of Disambiguation

Whereas the sentences in the last section weréhathtgith respect to processes of diagnosis, the
sentences considered next are matched with reBpé#u revision operations that are necessary to
arrive at the correct structure. Consider firstgbatences in (48).

(48) a. Ich glaube, daR Maria die Lehrerin gehroHat.
| believe that Maria the teacher helpeds ha
"I believe that the teacher has helped Maria”

b. Ich glaube, dal3 Maria die Lehrerinnen gehdtfgben.
|  believe that Maria the teachers helpddve
"l believe that even the teachers have helped Maria

These sentences are OS-sentences which differionilyat the first sentence contains two
singular NPs and ends in a singular auxiliary waerthe second sentence contains a singular NP
followed by a plural NP and ends in plural auxiiafhese differences have the effect that the two
sentences differ in terms of the informativenesthefsymptom signaling the garden-path effect, as
shown in (49).

(49) a. AS: NOM/SING DAT fyefen hat
CPPM: nom/sing *acc/sing
b. AS: NOM/PLURAL DAT geholfdraben
CPPM: nom/*sing *acc/plural

In (49a), there is only a case symptom: Since thieladie is compatible with nominative and
accusative case but not with dative case, thediPLehrerincannot be the object afeholfen
because this verb requires a dative object. Instbad\PMaria has to be the object. With respect
to case, what holds for (49a) does also hold f@bY4However, in addition to a case symptom
(49b) does also contain a number symptom givendhigtthe second NP is a plural NP which can
agree with the clause-final plural auxiliary.

An unpublished experimental investigation of seaésnlike those in (49) revealed that (49a) is
much more difficult to process than (49b). Giveattthese sentences do involve exactly the same
kind of repair (namely assigning dative case tofits¢ NP and nominative case to the second NP),
this finding is a clear experimental demonstratibat garden-path recovery is dependent on the
symptom signaling the garden-path. However, thesestill several possibilities as to why (49a) is
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more difficult than (49b). Either a case symptond @m agreement symptom together are more
effective than a case symptom alone, or an agretesyerptom is simply more effective than a case
symptom, or botH.

That an agreement symptom might be more effectisa & case symptom when the HSPM is
searching for an alternative structure on step #hefASBDA could have the following reason.
When the incorrectness of the SO-structure is &ghhy a number symptom, the CPPM already
contains the information that the second NP isuaghINP. This information might help the parser
in concluding that the second NP should be assigimedubject role given the necessary number-
agreement between subject and verb and the fadhi@entence ends in a verb marked for plural.
When the incorrectness of the SO-structure is $gihby a case symptom, in contrast, the CPPM
contains no direct hint as to the identity of sabgnd object. The CPPM contains a verb that is in
need of a nominative and a dative NP and it coataimominative NP which is not the ultimately
correct subject-NP, but it does not contain a @afeature which might help in identifying the
object. In figuring out how to correctly assign tiwe syntactic functions provided by the verb, a
case symptom does not give the HSPM a cue as direthe number cue given by a number
symptom. Instead, that the first NP has to be assiglative case only follows from the negative
fact that the second NP is not compatible withw@atiase.

To get more information on this topic, the cru@amparison would have to involve sentences
like (50).

(50) a. Ich glaube, dal3 Maria eine Lehrerin gemolifat. case alone
| believe that Maria a teacher helpdths
"I believe that one of the teacher helped Maria”

b. Ich glaube, dal3 Maria ein paar Lehrerinnen dehdaben. agreement alone
| believe that Maria a pair teachershelped have
"l believe that a couple of teachers helped Maria”

c. Ich glaube, da’ Maria einige Lehrerinnen getmlfaben. case &
agreement
| believe that Maria some teachers helpbdve
"l believe that some teachers helped Maria”

Sentence (50a) differs from sentence (49a) onlythat the definite determiner has been
replaced by an indefinite one. Since this doeseffect the kind of symptom signaling the garden-
path, sentence (50a) contains only a case symptosentence (50b), the definite determiner of
(49b) has been replaced by the indefinite detemeimepaar As pointed out in the discussion of
sentence (30b), this determiner is completely casbiguous. Sentence (50b) therefore only
contains an agreement symptom. Sentence (50c) as dike (49b) but with the indefinite
determinereinige In contrast tein paar, einigeis compatible with nominative and accusative case
but not with dative case. Like (49b), (50c) theref@wontains both a case and an agreement
symptom.

By comparing sentences as in (49) one may inquhrether an agreement symptom is more
effective than a case symptom ((49a) versus (4&M))whether both symptoms together are more
effective than a single symptom ((49a)/ (49b) verglfc)). However, the experiment investigating
sentences like (50) is still underway, and so rewmams to these question are possible as yet.

" Note that these are symptoms relative to stefptdeoASBDA, and that the case symptoms consideege are not

the same as the case symptoms discussed by Folimu& (2000) (which are case symptoms pertainingtep
3).
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5.3 Step 4 of the ASBDA: Summary

This section has discussed a range of examplesatkasupposed to involve the search for an
alternative syntactic structure on step 4 of th&B8&. These examples were presented as minimal
pairs (or triples) where either the symptom sigmalihe garden-path or the operations needed to
revise the CPPM were held constant. Ease of ggrddnrecovery has been shown to vary in both
cases:

. When the symptom is held constant, garden-pa¢imgth varies with focus-structure
properties. In particular, garden-path recovelyampered if a marked focus structure has to
be computed on second-pass parsing.

. When repair is held constant, garden-path strevayties with the symptom(s) signaling the
garden-path.

6 The Mismatch Effect, or What remains of "No Attenpt at Reanalysis” ("Triage”)?

In a certain sense, the account of garden-pathveegon subject-object ambiguities developed in
this paper is a rephrasing of ideas originally enésd in Meng and Bader (1997) in terms of
diagnosis. The basic observation of Meng and Bades that for some constructions there is a
correlation between ease of garden-path recovedythe accuracy with which ungrammatical
sentences are correctly rejected as ungrammaiibt#. correlation was captured in terms of the
Mismatch Effect which is given in (51).

(51) The Mismatch Effect
Strong garden path sentences correspond to ungri@cahsentences whose
(un)grammaticality can be detected reliably. Weaidgn path sentences correspond to
ungrammatical sentences whose (un)grammaticalityoie difficult to detect.

We have already seen an example of the correldéianthe Mismatch Effect is intended to
capture when discussing the notion of lexical reascThe relevant examples are repeated in (52)
and (53).

(52) a. dal Marisnr, die ich vorher getroffen habe, das Packgbgmeschickt wurde.
that Maria who | before met havkee package sent was
"that the package was sent to Maria, who | metgustoment ago”

b.*... dal3 die Chefin das Packchen geschicktdewu
that the boss the package sent s wa

(53) a. dafld Marjwm, depat ich vorher begegnet bin, das Packglergeschickt hat.
that Maria who | before met dhe package sent has
"that Maria, who | met just a moment ago, sentghekage”

b.*... dal3 der Chefin das Packchen geschicat. h
that the boss the package sent as h

The sentences in (52) are OS-sentences. (52dptally ambiguous sentences giving rise to a
mild garden-path effect. (52b) is an ungrammat&=itences containing the same kind of case
violation as sentence (52) albeit in a permanent, wantences of this kind are often erroneously
accepted as grammatical. The sentences in (53 @srsentences. (53a) is locally ambiguous and a
garden-path-sentence too, due to case-attractmn the relative pronoun to the first-NP. This
garden-path effect is considerably stronger thae time elicited by sentence (52b). The
ungrammatical sentence corrsponding to (53a) ib)(5®ntences like (53b) are reliably judged as
ungrammatical.
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How might the relation between garden-path strergtld ungrammaticality detection be
captured within a theory of the HSPM? Let us begith the easy part of the Mismatch Effect, easy
both with regard to garden-path recovery and wattpard to theoretical analysis. Why do locally
ambiguous passive sentences like (52a) give risenlp weak garden-path effects, and why are
ungrammatical passive sentences often erroneouslgpted as grammatical? According to the
theory proposed here, diagnosis (via argument{streiqorojection) prompts the HSPM to start a
process of lexical reaccess in order to determinetier the first NP in these sentences can license
dative case. For (52a), it is easily determined thaan. For (52b), lexical reaccess sometimes
reports that the first NP is comptabile with dativase although in fact it is not, with the
consequence that the sentence is then treate@ isathe way as sentence (52a), that is, the initial
SO-structure is transformed into an OS-structure.

How does this account compare to the suggestidfodbr & Inoue (to appear) that sentences
like (52b) are sometimes erroneously accepted Isecaiia hasty response, that is, a response that
is based only on the first step of the diagnosmirch In effect, there is only a small difference,
namely with respect to the locus of the ,hasty“tpafrthe explanation. According to the theory
proposed here, the hasty part has been moved frersyntactic diagnosis process to the processes
responsible for lexical reaccess. Errors with umgratical sentences like (52b) occur because the
routines determining whether the first NP can Iggeative case or not are not always executed
carefully enough. Given the experimental findingiewed in section 4, this move seems
inevitable.

When we now turn to the other part of the Mismdtéect, according to which difficult garden
path sentences correspond to ungrammatical sestématare reliably rejected as ungrammatical,
there seems to be more of a dispute, at leastsatsight. When we first proposed the Mismatch
Effect in Meng & Bader (1997), we claimed that éartain garden-path sentences, subjects do not
judge sentences as ungrammatical after they hagetty reanalyse them and failed, but at a much
earlier point in time, possibly almost immediatalger the violation signaling the garden-path had
been detected, that is, ,without even an attempeaalysis®, as we then put it (cf. the notion of
Lriage” of Fodor & Inoue, to appear). The relatadt that corresponding ungrammatical sentences
are judged as ungrammatical with high accuracy exgsained in a similar way, by assuming that
the parser does not try to reanalyse such sentemtgsh means in particular that it does not
erroneously repair them, as is supposed to ocdtrsentence like (52b), for example.

A main part of the evidence leading to this desmpcame from a comparison of reaction
times for correct responses (i.e. response ,gramaigt and incorrect responses (i.e. response
Lungrammatical“) to garden-path sentences. Condidgrthe reaction time pattern that is typical
for weak garden-paths. Figure 1 shows reactiongitneunambiguous passive sentences without a
relative clause, to ambiguous passive sentences(82a), and to ungrammatical passive sentences
as in (52b) (the results shown in Figure 1 and feéiguare from Meng & Bader, to appear). For
ambiguous and ungrammatical sentences, reactiastfor both the response ,grammatical“ and
the response ,ungrammatical“ are shown (for unaomdnig control sentences, there were too few
responses ,ungrammatical“ to draw any conclusions).
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1000+ 940 957
8oot 761 715
601
6001 O"gram”
4004 O"ungram'
200+
0 + !
unamb. amb. ungram.
Figure 1

Two points should be noted with regard to Figur&iist, when an easy garden-path sentence
like (52a) is nevertheless judged as ungrammatiicesl takes considerably more time than when it
is correctly judged as grammatical. In terms of ttedel proposed here, this is as it should be. A
sentence like (52a) will be judged as grammatidatny on step 3 of the ASBDA, lexical reaccess
has signaled that the first NP is compatible wigtivce case. Only in the relatively rare instances
where lexical reaccess failed, a more elaboratelsgaocess on step 4 will be triggered which will
give rise to the prolonged reaction times for tbgponse ,ungrammatical“. A second point to note
with respect to Figure 1 is that there is a closgcim between reaction times for ambiguous and
unambiguous sentences when considered in term&spionse ,grammatical“ versus response
Lungrammatical“ (instead of correct versus incotreesponse). This is also in line with the
proposed model given that - for both types of serde - a response ,grammatical” follows from
»successful* lexical reaccess whereas a responsgragmmatical” follows when lexical reaccess
failed.

Figure 2 shows reaction times for active senterafethe sort given in (52) (unambiguous
sentences without a relative clause, ambiguoussees like (52a) and ungrammatical sentences
like (52b); for the latter, only reaction times fine response ,ungrammatical are shown“ because
there were too few responses ,grammatical®).

8007 703 725 740

680
6007
2001 O"gram
O"ungram'
2007
0 + }
unamb. amb. ungram.
Figure 2

As one can see from Figure 2, reaction times foresjponses under consideration are almost
equal. When interpreting this finding, one hasaketinto account that the garden-path effect in
(52a) derives from case attraction and not fromnibienal first-pass preferences found for subject-
object ambiguities. Under the assumption that @saction is a probabilistic process, the data
shown in Figure 2 can be described as follows: Wihative case is not attracted, the ambiguous
sentence (52a) is assigned a simple SO-structuighwives rise to the response ,grammatical“ at
the end of the sentence. The time for this respalogs not differ from the time needed for a
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control sentence without a relative clause. Wheivelxase is attracted, a case violation arises at
the end of the sentence. On encountering this tiwolathe HSPM judgeds the sentences as
ungrammatical almost as quickly as it does witkelruungrammatical sentences.

Another example of a strong garden-path effectravided by the examples in (54). The
sentences in (54) are ordinary filler-gap OS-sargenThe locally ambiguous sentences (54b) is
therefore assigned an SO-structure on the firss-pgsthe normal parsing preferences at work in
German, so no complications of the sort seen f2a)arise in this case.

(54) a. Peter hat mir erzahlt, dal3 ihn die Kindéesucht haben.
Peter has me told that him the children eithave
"Peter told me that the children visited him”

b. Maria hat mir erzahlt, dal} sie die Kindéesucht haben.
Maria has me told that she/her the childrisitad have
"Maria told me that the children visited her”

c. *Peter hat mir erzahlt, dalR er die Kindeesucht haben.
Peter has me told that he the childreneadsithave
"Peter told me that he have visited the children”

The reaction time pattern for the sentences in (84hown in Figure 3 (cf. Bader, 1995).
Again, reaction times for both types of responsesaly shown for ambiguous sentences.

12007 1046
1000" 843

745
8001 641

600}
4001
20014

O"gram"
O"ungram’

unamb. amb. ungram.

Figure 3

As Figure 3 shows, when an ambiguous sentencelgeglias ungrammatical, this takes much
less time than when it is judged as grammaticaleithat judging an ambiguous sentence as
ungrammatical still takes somewhat more time thadging an ungrammatical sentences as
ungrammatical, the data in Figure 3 can be destradsefollows: When the parser encounters the
disambiguating clause-final auxiliary in (54b),détects a (temporary) violation of subject-verb
agreement. Having detected this violation, reamalys started. However, often reanalysis is
disrupted at an rather early point, leading tothaddy fast judgments ,ungrammatical“. Only when
reanalysis is completed in a time consuming proa@sseflected in rather long reaction times, will
the response ,grammatical” result.

It were data like those in Figure 2 and Figure & tkt us to propose that sometimes garden-
path sentences are judged as ungrammatical ,withowttempt at reanalysis®, although Figure 3
already suggests that a more cautious descriptmmuld be ,without a thorough attempt at
reanalysis®. To turn this description into a prateg account, we would have to answer at least the
following two questions: (i) At what point of timis the processing of a garden-path sentence
disrupted, and (ii) what factors determine wheth&s disrupted, or whether reanalysis is taken to
its end? With respect to the first question, theegal answer within the model proposed here would
be that when processing a garden-path sentencernsfurely disrupted, this will occur only after
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the HSPM has concluded that the sentence cann@paéred by some kind of feature correction,
that is, when the processes thought to occur gm 3tef the ASBDA were not successful and
therefore some more elaborate diagnosis procesdlésl for on step 4.

The next question then is what factors determinetiadr the HSPM will engage in a search for
an alternative structure on step 4, or whetherilit give up without an attempt at reanalysis, or
without a further attempt at reanalysis, as we khsay now, given that a first attempt was already
undertaken on step 3. As pointed out by Fodor &ufto appear), answering this question is a
major challenge to the theory proposed by Meng &ld8q1997). Actually, this was clear from the
beginning although it was not discussed propertyparticular, there was the finding that OS-
sentences disambiguated by an agreement symptdatiffeloin garden-path strength depending on
information-structure properties (cf. section 52l 8ader & Meng, 1999). For example, sentences
with pronoun movement as in (54b) cause a relatigtlong garden-path effect, but sentences
where a definite NP has been moved in front ofstifgiect (cf. (55a), repeated from above) produce
an even stronger one.

(55) a. Man hat mir erzahlt, dal3 die Tante die Kmdoesucht haben.
One has me told that the aunt the childisited have
"I was told that the children visited the aunt”

b.*Man hat mir erzahlt, dal} der Onkel die Kindbesucht haben.
One has me told that the uncle the childisited have
"l was told that the uncle have visited the chitdre

Nevertheless, when comparing performance on caynepg ungrammatical sentences like
(54c) and (55b), no significant differences wharenid. This is of course not too suprising because
ungrammatical sentences of this sort are presumpdigeived as simple SO-sentences with a
violation of subject-verb-agreement, so that fostrseture differences pertaining to corresponding
OS-sentences do not come into play at all. Findimglifference between ungrammatical sentences
like (54c) and (55b), but finding a difference farresponding garden-path sentences as in (54b)
and (55c), implies that the decision of trying éamalyse or giving up at an early point cannot be a
function of the type of violation alone. Furtherrapas pointed out by Fodor & Inoue (to appear),
even for difficult garden-path sentences one fiadfifference between garden-path sentences and
downright ungrammatical sentences insofar as thmdp are judged as grammatical more often
than the latter. Therefore, subjects cannot regentences by taking into account only the violation
itself - they also have to somehow be sensitive whether a sentences allows for a repair or not.

The upshoot of all these considerations is thaheed a model which allows for the HSPM to
quit from reanalysis way before the search for Wermative structure has been completed, but
where the decision to quit depends on propertieshef input sentence that go beyound the
particular type of feature violation. Stating theolgem this way seems to make the theory
originally proposed by Meng and Bader (1997) tokleather similar to proposals in Fodor and
Inoue (to appear). In their discussion of this ¢ophey propose that premature ,ungrammatical“-
responses to garden-path sentences result if tbtesteps of the diagnosis chain do not lead to
successful local revisions. Given the reformulatidrihe proposals in Meng and Bader (1997) in
terms of the ASBDA, we have now reached a posiiery similar to the position of Fodor and
Inoue. Furthermore, both theories seem to be latethe same problems. For example, why does
the HSPM sometimes, but not always, give up iffits steps of the diagnosis chain do not lead to
an immediate improvement? Furthermore, what disistges sentences like (54b) and (55c) from
each other, given that they set the same kindagfrdistic reasoning into motich?

& Note that this problem is not peculiar to taske kpeeded-grammaticality judgements. For ratiteng garden-

path sentences, participants also make a substant@unt of errors when they have to answer questio self-
paced reading experiments, which suggests thaagaisometimes, but not always, did not succeed
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A comprehensive answer to these questions, whiohtsde of the scope of this paper, would
first of all have to be more explicit and fine gradl with respect to the particular steps that thad
HSPM to the desired syntactic structure, for exanipf considering the role different types of
information play on step 4 (cf. the discussioneact®on 5.2). Furthermore, it will also be necessary
to incorporate some kind of probabilistic componerib the diagnostic processes in order to
account for the fact that the HSPM sometimes, btiaiways, gives up at an early point in time.

Before leaving this topic, | will shortly discusa additional array of data which might shed
some further light on the questions discussed ia $ection. In Meng and Bader (1997), a
distinction was made between features which mightabsigned by default (e.g., nominative or
accusative case) and features which are taken fr@mlexicon (e.g. number features). This
distinction was assumed to play a major role itimtgiishing between easy and difficult garden-
path sentences. However, as pointed out in Fodbroke (to appear), there are some instances of
number ambiguous NPs, contradicting this assumpfon example, as we have already seen in
section 5.2, the pronowsgieis both the singular feminine and the plural praméor nominative and
accusative case. In an ongoing series of expersngspired by Fodor & Inoue (to appear),
sentences like the ones in (56) are investigatedguthe method of speeded grammaticality
judgments.

(56) a. Ich glaube, daRR sie gelacht hat/haben.
| believe that she/her/they/them laughed lea&h
Either ,I believe that she has laughed* or ,| be#ie¢hat they have laughed*

b. Maria hat gesagt, dali sie die Kinder besucht hat/haben.
Maria has said  that she/her/they/them thedadnil visited has/have
Either ,Maria said that {she has/they have} visitad children” or ,Maria said that the
children have visited {her/them}"

c. Maria hat gesagt, dal’ sie gelacht hat/haben.
Maria has said that she/her/they/them laughkethiave
.Maria said that {she has/they have} laughed

Preliminary results for the sentences in (56) stofollowing:
* When the root clause contains a first person pronoa difficulties arise under either
disambiguationi{at or haber).
* When the root clause contains a proper name, plisambiguation leads to processing
difficulties which are much more severe for (56@n for (56b).
» For (56¢), reaction times for the response ,ungratigal“ are much faster than reaction times
for the response ,grammatical”.

In terms of the theory proposed here, these firglfimgl a natural explanation. First, sentences
like (56a) pose no particular problem either beeghs number feature on the pronoun is not fixed
at all, or because, if it is fixed, is is easilytetenined that it allows both for a singular andiara
specification. Second, for the sentences in (56k) @6c), the number feature sik is fixed to
singular becaussie is coindexed with the proper namtaria. If, as assumed throughout, on step 3
of the ASBDA the HSPM only looks for alternativeatare assignments, then there will be no such
assignment fosie in (56b) and (56¢). Finding the correct pluraldieg would involve removing
sie from its antecederitlaria, but this is outside of the scope of repair openatassumed to be at
work on step 3.That (56c) is even more difficult to revise th&6lg) might than either result from

®  Whether this is indeed so might be tested wighttialp of sentences like (i).

(i) Maria hat den Buben gesagt, dal sie abreisdh /mussen.
Maria has the boys said that she leavmust-SING  must-PLUR
.Maria told the boys that she has/they have awde
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the HSPM being more successful at finding an aiera syntactic structure than an alternative
semantic structure, or it might simply be a consege of the fact that (56b) allows both for a
semantic and a syntactic revision whereas onlyreséc revision is possible in (56%).

7 General Summary

In the introduction to this paper | cited three sfians that Mitchell (1994) has raised with respect
to the checking routines that have to supplemenatisembly processes computing phrase-structure
representations. How do these questions, whichepeated in (24), get answered within the model
proposed in this paper?

(57) (i) Do checking operations operate withougieand are there different kinds of tests
applied in a consistent order?

(i) When a test indicates that the current strtadthypothesis is not acceptable, can the
information derived from this test be used to gultke processes of reanalysis?

(iif) Can the substructures from a rejected ansllge kept so that they can be built into a new
structure?

(i) The model asssumes that checking operationsatgpwithout delay. While any particular order

of tests in the narrow sense (i.e. case and agregerhecking) could not be established, in a wider
sense an order has been imposed: First, NPs witei@PPM are linked to positions within the
verb’s argument structure, and only after thisiligkhas been effect do the particular test
operations for case and agreement apply.

(i) The answer to this question is clearly yesparticular for garden-path sentences which can
already be revised on step 3 of the ASBDA. For ssmitences, the repair operations needed to
arrive at the correct structure follow directlydnghe outcome of the checking operations.

(iif) This question also gets a positive answer. fhe type of garden-path sentences considered in
this paper, reanalysis often consists in a simpbduire correction so that the phrase-structural
skeleton can be completely retained. For thoseeseas where reanalysis involves more than a
feature correction, most of the prior substruciie.g., parsing into NPs) can also be retained, and
only some minor revisions are called for (mostlyusture additions like inserting a trace or
embedding an NP into a KP).

Having seen how the questions raised by Mitch&df) are answered by our model, as a final
guestion we will consider in what relationship tmedel proposed here stands to the “standard
diagnosis model” of Fodor & Inoue. The checking aimnosis model proposed in this paper is a
diagnosis model in the general sense that it atei variation in garden-path strength to
constraints on diagnosis and not to the inheresit @ssociated with particular repair operations. In
this regard, the model is in line with the origirhhgnosis model of Fodor & Inoue (eg. 1994,
1998). The most important differences that distisiguhe model proposed here from the diagnosis
model of Fodor & Inoue are instances where diagnasia narrow sense, that is, diagnosis
operating on the CPPM alone, has to be supplem&yteiagnostic processes outside of the parser
proper.

1 These two possibilities might be distinguished bynparing sentences like (56b) to sentences likdr(ifi), sie
obligatorily has to be coindexed with the topicetizproper name since otherwise an ungrammaticaérsess
would result (cf. (ii)).

(i) Was Maria betrifft, so wurde erzahlgfdsie die Kinder besucht haben.
what Maria concerning, so was told gtwt the children visited have
(i) *Was Maria betrifft, so wurde erzahlt, dalRamidie Kinder besucht haben.
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. Besides a process of syntactic diagnosis, a Kitekaal diagnosis (i.e. lexical reaccess) is
needed. This is shown both by results on locallpignous sentences and by results on
ungrammatical sentences.

. As wittnessed by the contrasts involving focuskdtre differences, arriving at an OS-
structure can also be hampered if this structusepnagmatic consequences that are not
warranted by the current context. As discussed @libre reason for this is probably not that
certain kind of focus-structures are inherentlyidifit to compute, but that the HSPM is not
secure that it has found the correct structureaf structure is associated with unwarranted
pragmatic implications.

Appendix: An alternative formulation of linking NPs within the CPPM to slots within the
verb’s argument structure

The first step of the ASBDA says: Link each NP witthe CPPM to a position within the verb’s
argument structure. This step is responsible ferféict that (58a) (base-generated OS sentence) is
linked as shown in (45a) and (58b) (filler-gap @8&tence) as shown in (45b).

(58) a. daf Brittar dasow Buch gefallen hat.
that Britta the  Buch pleased has
that the book pleased Britta”

b. dall Maxati sogar die Lehreriowm ti geholfen hat.
that Max even the teacher helpbds
"that even the teacher helped Max.”

(59) a. AS: DAT 0)] elDAT,elNom>

| | I
CPPM: *NPlom *NPgec gefallen hat

STEP 3: DAT- NP1?© NOM - NP2?0©

b. AS: NOM DAT 81paT, 91noOM™>

| | I
CPPM: NPdm *NPgec geholfen hat

STEP 3: DAT- NP2?®

According to this linking, (45a) contains two espbut both are easily repaired by two simple
feature corrections. (45b) contains only a singlere but this error does not allow for a simple
feature correction. To achieve this linking, | hassumed that NPs within the CPPM are linked to
positions within the verb’s argument structure ucts a way that the first NP within the CPPM is
linked to the first argument within the argumentusture, and the second NP to the second
argument. Together with the assumption tfefallenhas OS as basic word order, whergelsolfen
has SO, the linking shown in (45) results.

This way of argument linking has to assume thatHi$PM has to treat unambiguous OS-
sentences like (60) in a special way. In particutewe has to assume that the HSPM registers that
(60) is an OS-sentence so that the argumentgebblfencan be immediately linked in a non-
canonically way. Otherwise, our theory would prédiat such sentences should pose the HSPM
some major problems, which they however do not.
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(60) dalR dem Schulgyr; sogar die Lehrerjiowm ti geholfen hat.
that the pupil even the teacher helped has
"that even the teacher helped the pupil.”

An alternative formulation of the initial linkingfdNPs to argument slots which makes any
special provisos for unambiguous OS-structures coesary is provided in (61) (for the moment
being, (61) only takes into account verbs with tM@-arguments).

(61) Step1l
Link the subject theta-role of the argument-strteto the subject-NP within the CPPM
(identified by its nominative case feature andi®piosition within SpeclP) if the animacy
requirements of the subject theta role match timay feature on the subject-NP.
Otherwise, assign the object-theta role to theesuhjiP.

Step 2
Link the theta-role not yet linked on step 1 to ttieer NP within the CPPM.

It is not easy to distinguish empirically betweét)(and the linking given in the main text. One
possibility might be provided by globally ambiguaentences like (62).

(62) Werner hat Claudia gefallen.
Werner has Claudia pleased
Either “Werner pleased Claudia” or “Claudia plea¥éerner”

Given the indeterminacy of the argument-order wbeth arguments are animate, linking
according the order specified within the arguménicsure leads to the prediction that there should
be no clear preference when reading a sentencédi®e The scheme proposed in (61), in contrast,
seems to make the prediction that the SO readiogldibe the preferred one. The question of what
structure is preferred for a sentence like (62)ugently under investigation, using sentences like
(63a) and (63b), where the final NP disambiguakes globally ambiguous initial clause either
towards a SO- or an OS-structure.

(63) a. Werner hat nicht nur Claudia gefallen,dssn auch ihr Bruder.
Werner has not only Claudia pleased, but also her-NOM brother
“Not only Claudia pleased Werner, but also her ot

a. Werner hat nicht nur Claudia gefallen, son@erch ihrem Bruder.
Werner has not only Claudia pleased, but also her-DAT brother
“Werner did not only pleased Claudia, but alsolvether”
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