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Abstract

Do listeners (or readers) immediately interpretaved indefinite phrase in its surface position
by instantiating the phrase as a variable in tseddirse representation? If so, what happens if a
guantifier later appears between the moved phnadéhe position of its trace? Four experiments
on the preferred interpretation of German senteaceseported. In each, canonical subject
before object sentences were compared to sentenedsch the object had been scrambled
before the subject in the Middlefield or fronted3pecCP. The results show that readers
typically assigned reconstructed scope to the mobgett, especially for phrases in SpecCP,
except when the phrase was a specific indefinibeisTthe potentially specific ein Buch von
Chomsky(‘a book by Chomsky’) received reconstructed sdegs often than the nonspecific

irgendein Buch von Chomsk§some book or other by Chomsky, | don’t care vhior the

generalized quantifier mindestens ein Buch von Gigr(fat least one book by Chomsky’); the

potentially specific phrase also receive reconstiiscope less often than a universal quantifier.
This general pattern of results is expected ithatbase position of a moved phrase, the
processor wants to interpret the moved phrasenegpect to all of its properties: scope as well
as thematic role. But if the moved phrase has djréaen instantiated as a variable at the
highest level of the discourse representation hagémantic properties of the phrase (e.g. its
specificity) reinforce or confirm this analysisetprocessor is reluctant to abandon the original
analysis. By ‘specific’ what we have in mind isiagseton indefinite (Schwarzschild, 2002): a
singleton indefinite involves a domain overtly awvertly restricted to a singleton. But how does
the reader figure out whether a specific readingtended? Experimental results suggest that the

presence of a heavy restrictor typically makesimewhat more likely that an indefinite phrase
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is intended as specific (Experiment 4), but thespnee of a partitive phrase in the indefinite

makes the phrase non-specific.
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1 Introduction

When confronted with a sentence of the form in here a phrase XP has moved over a
guantifier, do perceivers interpret XP with surfao®pe, scope over the quantifier Q, or with

scope determined by the trace position of the m@edse (reconstructed scope)?
1) XP4j..Q ...t....

Several types of phenomena indicate the need ¢onstruction. Parts of idioms may be moved
and still receive their idiomatic interpretationT(fe careful track that she’s keeping of her
expenses pleases me,” Schachter, 1973). Likewesgh®ars may be bound with reference to the
position marked by their traces (“Which picture tedrself did Mary say every actress liked
best?”, Barss, 1986). Scope may be computed wsirert to the trace position (“I will phone the
two patients that every doctor will examine tomartoBianchi, 1999). For our purposes, it is
reasonable to assume the grammar must permit sody@eassigned to either the surface position
of a phrase or to its base position (Aoun and BQ3, Barss, 2001, Fox, 1999, Frey, 1993,
Heycock, 1991). However we note that in more cooapdid examples involving conditionals
(Reinhart, 1997) or ellipsis (Sauerland, 2004) aesumption that the entire moved phrase may
be interpreted in its base position is highly questble.

Although the problems posed by reconstruction Hamg been recognized in linguistics, in
the processing literature very little attention Hamen paid to reconstruction. Imagine that
processing is incremental: the phrase XP may ajrbade been interpreted and instantiated as a
variable in the discourse representation before qientifier or the trace position has been
encountered (see Bader and Frazier (2005) fordudiscussion). Assume that interpretation of

XP as a variable at the highest level in a diseuepresentation amounts to assignment of
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surface scope because construction of the discoepsesentation proceeds from the top-down.
Then it would be easy to imagine a processing systhich would simply assign surface scope
in (1) because it allows the processor to retasndhginal discourse representation built when
XP was first encountered.

Below we will use the results of four experiments the comprehension of ambiguous
German sentences to argue that the human languagesping system does not just build and
automatically adopt the surface scope analysigmtesices like (1). Instead, at the trace position,
the processing system also evaluates the recotedriszope analysis and typically prefers
reconstructed scope. However, depending on thergenmoperties of XP, the processor may
be more reluctant or less reluctant to give umitginal analysis where the earlier phrase takes
wider scope. We suggest that for indefinites, dp#gi is one property that matters: the
processor will be less willing to give up its ongl discourse representation when XP is a
specific indefinite than when it is nonspecific. Bgpecificity” what we have in mind is the
singleton indefinite analysis of Schwarzschild (200vhere a specific indefinite involves an
overt or implicit restriction narrowing the domato a singleton. On this view a specific
indefinite is referential. This notion may be clpg®ugh clearly not identical, to what has been
called ,discourse anchoring“ in the DRT semantieriture (cf. Bende-Farkas and Kamp, 2001).
Both in order to be sure that we are investigasngpe (not mistaking a narrow scope but
specific reading for a wide-scope reading) and xplae the role of “specificity” in scope
preferences, we compare the effecewf (which is potentially specific) anidgendein(which is
lexically marked as ‘nonspecific’) in Experiment\®e also investigate the role of heavy versus

light restrictors and partitive phrases. (See imigalar the introduction to Experiment 4 below.)
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Before turning to the experiments, we discuss mxgsevidence on the processing of
guantified sentences in section 2.1, and thenttuthe linguistic literature on indefinites and on

German scope in sections 2.2 and 2.3.

2 Processing Scope-Ambiguities: Previous Accounts

2.1 Processing of quantified sentences

loup (1975) pioneered the processing of scopallybigoous sentences. She argued that
individual quantifiers have different inherent peogities for acquiring wide scope. Citing
informal intuitions from thirteen languages, sheedothat in all of theneachwould tend to take
wide scope regardless of its particular grammatiodd. Every was somewhat lower on the
hierarchy andall was lowest of them all (see also Gil, 1982). Inliadn, loup proposed that
topics tend to take wide scope and that grammédhicettions differed, with subjects tending to
take wider scope than objects, for example.

Kurtzman and MacDonald (1993) investigated sentefike (2) in a task where participants
read the first sentence, pressed a button, thehaesecond sentence and judged whether the
second sentence was a good continuation of thesérgence by pressing a “yes” or “no” button.
Response times were not informative, but readetsadcept the continuation more often when

the continuation was consistent with NP1 takingensdope, i.e., (2a) and (3a).
(2) Every kid climbed a tree.

a. The trees were full of apples.

b. The tree was full of apples.

(3) AKkid climbed every tree.
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a. The kid was full of energy.
b. The kids were full of energy.

Passive sentences were tested in a second experhvigm passives, the preference for surface
scope was weaker than in the first experiment Aedatceptability of continuations compatible
with the inverse scope reading was higher thaménfirst experiment (Complex noun phrases
were tested in subsequent experiments). KurtzmahMacDonald concluded that no single
principle was responsible for scope preferencegyTdrgued that some principle favors wide
scope for the leftward phrase in passives and spmeiple favors wide scope for the rightward
phrase. ,Candidates for the principle favoring witmpe for the leftward phrase in passives
include the linear order, surface subject, c-cominand topic principles; candidates for the
other principle are the external argument and thientd@erarchy principles.” (Kurtzman &
MacDonald, 1993, p. 271) Their central proposal thas$ the processor considers various scope
interpretations in parallel and a variety of fast@ontribute to the ultimate preference for a
particular scope.

As noted by Tunstall (1998), one problem interprgtine above results is the fact that (2b)
is a perfectly good continuation of (2) even if threversal quantifier takes wide scope. The wide
scope universal reading of (2) permits but doesreguire multiple instantiation of the referent
of the objecta tree This observation points to the existence of dngédr problem posed by
indefinites, which do not really behave like otlqeantifiers, as will be discussed in section 2.2.

Tunstall (1998) reported a variety of comprehensand production experiments on
guantifier scope, focusing on the difference betwescchandevery She argued for the Surface
Scope principle in (4), which we essentially adtetre, though in the form of an Early

Interpretation principle.
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(4) Surface Scope principle (adapted from Tunsi&i98)

If Q1 c-commands Q2 at surface structure, thengdezcs prefer Q1 to take scope over
Q2.

She assumed thaachandeveryare both distributive but thaachis used when the speaker is
interested in the individuals in the sschquantifies over. Changing a situation slightlynfro
one where the members of this set were uniformn® where some property distinguishes the
individual members of the set from each other (@mployees all wear identical clothes versus
having salient color differences in their uniforndgtermined whether speakers described the
situation usingeach for differentiation, orevery for nondifferentiated situations. The Surface
Scope principle (4) lies at the heart of Tunstaksount of processing quantifiers: on her view,
perceivers assign surface scope but then altersttagie if the conditions associated with the
individual quantifiers are not mét.

To summarize, there is relatively widespread agesgnthat the preferred interpretation of
guantified sentences depends on the intrinsic ptiegeof the particular quantifiers. Positional
constraints also have been proposed - most of twsistent with a basic preference for Qa to

scope over Qb if Qa c-commands Qb at surface stefc?

For further evidence suggesting that the procdsstially just computes the surface scope, asteghen that
does not conflict with the inherent properties bé tparticular individual quantifiers in the sentensee
Anderson (2004) and Arregui (in progress).

There are many recent and very interesting studieorocessing quantifiers which focus not on scbpt on
whether determiner quantifiers lead the sentencegssor to draw semantic predictions (Arregui, 2008 the
complexity of processing quantifiers versus othad& of determiner phrases (Warren and Gibson, QG0
on the role of already available context sets faerpreting quantifiers (AlonsoOvalle, 2003, Mendezn+

Benito, 2003, Warren, 2003).
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Processing studies of quantifier scope ambiguityehkargely focused on quantifiers in
argument positions. One clear exception is the wadrK/illalta (2003). She investigated the
processing ohow manyquestions in contexts supporting both a wide saopgersal and a
narrow scope universal reading, in both English lrehch. A relevant example from English is

given in (5).
(5) [How many piecestlid every student play?

In both languages she observed a strong prefefentge universal quantifier to take scope over
the how manyphrase, both in off-line judgments and in a selfqd reading study. Remarkably,
in the French study, the preference for the recoastd reading, where the universal takes wide
scope, was just as strong when the erto@ many studenfghrase moved as when ortigw
manywas fronted (the ,split-combien” construction).uBhher study suggests a preference for
reconstruction and, oddly, a preference which issmmonger when the restrictor remains in its
original position than when it doesn’t. Of courgdsn’t known at present to what extent these
results will generalize to other types of quantfiehow manyphrases may have relevant
properties that distinguish them from other deteeniquantifiers. Villalta attributed her results
to a delay in processing triggered by context. ¢twetext she used supported both readings of
the question. Thus they provided more than onecadent for the set whose cardinality was at

issue. She hypothesized that it was this ambidhaywas responsible for delayed interpretation

A few studies have examined the role of prosedgdsigning quantifier scope. Baltazani (2001) stigated
Greek and showed that focusing a quantifier, eitloéor many/few/more than fiyeorresponded to giving that
guantifier wide-scope. Recent studies of Japanasiisce processing have suggested that prosodynilets,
at least in part, the reading assigned to scopatipiguous questions in Japanese (Deguichi and &itag

2002, Hirotani, 2003, 2004).
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of the interrogative phrase. But we take her resalt preliminary evidence supporting the
existence of a preference for base position ineégagions, cast as the Base Position Preference
Principle (see (19) below).

An approach which lies somewhere between processingunts of scope (=grammar plus
processing principles) and pure competence accdegmammar only) has been provided by
Pafel (1993; 1997). Pafel presents a model of sdepermination in German that quantifies the
distinct preferences noted above in terms of scllesactors like ,grammatical function” or
Ldistributivity”. Each point on such a scale isigs®d a numerical value. To compute the scope
potential of a particular quantified phrase withirsentence, one computes the weighted sum of
all its values on the different scales. If morentltme quantifier is involved, the difference of
their scope potentials is computed in order tordatee which quantifier can take scope over the
other. This is an interesting step toward bridgihg gap between processing and competence
accounts of scope. However, what remains unexglam®afel’s model is why particular scope
factors receive particular numerical values, andg wiey are given different weights when they
are combined. We will return to Pafel's propostdralve have presented our experiments.

Two issues have emerged in the preceding discusgiah will be central for the
experimental work that we present below. One corxéne treatment of indefinites. The other

concerns reconstruction. We take these up in turn.

2.2 The Semantic Propertiesof Indefinite NPs

Indefinite NPs and their pecularities are an imgatrtopic within semantic theory. Traditionally,
an indefinite NP in a sentence like (6a) is tramslaas the existential quantifier of predicate
logic, and an NP with the determineverylike in (6b) as the universal quantifier of preatie

logic (cf., for example, Chierchia and McConnel-&irl990; Larson and Segal, 1995).
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(6) a. A man met Mary.
b. Every man met Mary.

Under this analysis, indefinite NPs are semantiogllantifiers, introducing tripartite structures
consisting of a quantifier, a restrictor, and a leac scope, in contrast to other, non-
guantificational NPs like proper names (and dedilNPs under a referential analysis). Starting in
the late 1970s, a second type of analysis of indefiNPs was developed. A major impetus for
this second analysis was the observation that @werémportant differences between indefinite
NPs and quantifier phrases lilewery manor no man In particular, indefinites behave like
proper names or definite NPs with respect to csesgential anaphora, as illustrated in (7). A
proper name can serve as antecedent for a prorevassaa sentence boundary (cf. (7a)) but a
guantifier phrase cannot (cf. (7b)). As (7c) showdegfinite NPs pattern with proper names, not

with quantifier phrases.

(7) a. Peter met Mary. He was wearing a funny hat.
b. *Every man met Mary. He was wearing a funny hat
c. A man met Mary. He was wearing a funny hat.

Data like those in (7), among others, initiated diegelopment of File Change Semantics (Heim,
1982) and Discourse Representation Theory (Kam@4)L9According to these theories,
indefinites are not quantifiers introducing trigastructures. Instead, indefinite NPs are analyzed
as variables (File Change Semantics) or discowfsgents (Discourse Representation Theory).
The interpretation of such variables or discoueferents (we will use the terms variable and
discourse referent interchangeably in the folloyidgpends on the position they occupy within

a larger semantic representation.
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(8) shows the Discourse Representation StructuRS)Dthat is, the semantic representation
that is constructed for a sentence like (6a) adogrdo Discourse Representation Theory

(DRT).4?

(8) Discourse Representation Structure (DRS) fom#n met Mary.“

Xy

man (x)
Mary (y)
X mety

(8) contains several pieces of information. Fitstontains the two discourse referents x‘ and
Y. Second, it contains three conditions pertainio the discourse referents. The first one states
that the predicate ,man“ is true of ,x‘, the secame states that ,y* is the bearer of the name
.Mary“, and the last one states that the relatidrmeeting holds between ,x' and ,y‘. The
existential interpretation of the variable introddcby the indefinite will then result from the

existential interpretation of the truth conditiaf<DRSs (see Kamp & Reyle, 1993).

Throughout we will present DRT in the form desedtin chapters 1-4 of Kamp and Reyle (1993). Tiaive
will abstract away from properties connected withse and eventualities, as well as from the presitpns
that come with certain words and phrases (for enébrtreatment of presuppositions within the frameaf
DRT, cf. , e.g., Kamp, 2001).

For psycholinguistic evidence supporting the DRanfework, see Dwivedi (1996) and Dwivedi, Phillips,
Lague-Beauvais and Baum (submitted). They examingefinites introduced in non-factual modal cornsex

but resumed in modal contexts and observe a P86t eft the anomaly.
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In contrast to the simple DRS in (8), a senterke (6b) with a quantified phrase leads to a

more complicated structure, as shown in (9).

(9) Discourse Representation Structure (DRS) farelg man met Mary.“

y
Mary (y)

X X mety
man (x)

In (9), the quantifier phrasevery mantriggers the insertion of the tripartite structure
characteristic of generalized quantifiers. The twkhe left of the diamond in (9) represents the
restrictor (the domain of quantification), the toxhe right represents the nuclear scope, and the
diamond itself contains the quantifier and the afale that is quantified over.

Indefinite NPs do not always act in the same wapraper names or definite NPs. This is
true in particular when an indefinite is interpcetgithin the scope of a quantificational phrase,

as in sentence (10).
(10) Every man watched a movie.

(20) is the kind of scopally ambiguous sentenceutised in the preceding section. One possible

DRS for this sentence is shown in (11).
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(11) DRS for ,Every man watched a movie* with tiheeéfinite interpreted within the scope of

the universal quantifier

y
X , every movie(y)
man (x X x watched y

As before, the indefinite NP is translated as aalisse referent (,y‘) together with a condition
on it (;movie(y)‘). What crucially differs from th®RS of sentence (6a) in which the discourse
referent was not in the scope of a quantified phrashe position at which the discourse referent
of the indefinite NP is inserted into the DRS.

The way a variable or discourse referent corresipgntb an indefinite NP is interpreted
according to theories like File-Change SemanticBRI depends on the context of the variable
or discourse referent, as can be seen by compdmnDRS for sentence (6a) (an met Mary.
with the DRS for sentence (10g\ery man watched a movielf the discourse referent of an
indefinite NP is placed at the top-most level & RS, it will receive an interpretation basically
like a proper-name or definite NP. In contrastitifs placed into the nuclear scope of some
guantifier, it will be interpreted as being refaiatly dependent on the quantifier.

The DRS shown in (11) represents the reading ofesee (10) according to which the
universal quantifier has scope over the indefiniitee second reading of (10), according to which
the indefinite has scope over the universal quentifresults when the discourse referent
introduced by the indefinite is not inserted irfte huclear scope of the quantifier, but at a higher

position which is the top level of the DRS in oimgle examples. This is shown in (12).
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(12) DRS for ,Every man watched a movie* with tiheefinite interpreted outside the scope of

the universal quantifier

y

movie (y)
X 430’\ x watched y
man (X W

How might the semantic representations introducefdusbe constructed during on-line sentence

comprehension? As a kind of null hypothesis, wd adsume the ARLY INTERPRETATION

PRINCIPLEIN (13).

(13) Early Interpretation principle

XPs are interpreted as soon as they are encountered

The Early Interpretation principle is the countetpa the widely held assumption that human
syntactic parsing proceeds in an incremental wdy Nttchell, 1994). For the examples
considered so far, the Early Interpretation pritecgmly makes predictions about the time course
of processing. But in other examples, this will ambto predicting a preference for one
interpretation over another. Consider (14) where thriable corresponding @ manshould

immediately be postulated at the top-level of tlsea@urse representation.
(14) A man watched every movie.

This will result in a preference for the interpteta in (15), not (16).
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(15) DRS for ,A man watched every movie* with tmelefinite interpreted outside the scope of

the universal quantifier

X

man (x) /\
y every X watched y
movie (Y. \Y/

(16) DRS for ,A man watched every movie* with timelefinite interpreted within the scope of

the universal quantifier

X
y every man(x)
movie (y) y X watched y

It is of course not impossible that the processoococasion has reason to consider giving up a
top-level variable (e.g., giving up its initial dysis in (15) in favor of the non-preferred (16)).
We hypothesize that the processor will be lesdyike do so if the indefinite is a tempting
specific (,a man with a red beard”) than if it immanspecific indefinite (,some man or other, |

don't know who"). This hypothesis will be testedErperiment 2.

2.3 Reconstruction and Scopein German

Our experiments are in German because the langallayes considerable movement, resulting

in ambiguous sentences which allow a phrase toteepreted in either its surface position or its
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base position. Syntactically, German is both a ssetond and an SOV language. The structure
of a German declarative main clause is thereforshasvn in (17), whereg ts the trace of the

finite verb which has to move to verb-second positnh main-clauses.

(17) CP

/\
YP /r\
¢

[
finite verb

XP* = middlefield  [non-finite verbs]  ;t

In line with most research on German syntax, wel wibke the following assumptions
concerning how phrases are positioned within tee structure shown in (17). The base-position
of subject and object is in the so-called middldfighich is the part of the sentence between the
complementizer position ‘qthis position is filled by the finite verb in nmiclauses) and the
clause-final non-finite verb(s) (if there are anlydr the majority of verbs, the base position of
the subject precedes the base position of the oAjbis will be true in all sentences that we will
investigate experimentally. The sentence-initiadipon SpecCP (YP in (17)) is either occupied
by some XP other than subject or object, or onthe$e phrases is moved to SpecCP (Fronting
to SpecCP§. Within the middlefield, the object can be movedfiont of the subject. This
particular kind of movement is calls@RAMBLING. Crucially it gives rise to narrow focus on the
subject (cf. Haider & Rosengren, 2003, and theditee cited there for a grammatical discussion

of scrambling; for psycholinguistic support, cf.d&a & Meng, 1999).

®  This kind of movement is sometimes calt@PICALIZATION. However, since a phrase moved to SpecCP is not

necessarily a topic, we will use the functionalutral ternFRONTING TOSPECCP.
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The experiments to follow will investigate main wé@s with a subject and a single object.
For such sentences, there are four possible wagtssthbject and object can be positioned,
depending on (i) whether the subject precedes bjgcbor the object precedes the subject, and
(i) where subject and object are located: eitheytare both located below @ the middlefield,
XP* in (17), or one of them is occupying the claursgal SpecCP position, YP in (17). The

resulting four versions of positioning a subjeatl @m object are illustrated in (18).

(18) a. Subject > object, both in the middlefield
Anscheinend hat[jeder Student]d ein Buch] gelesen.
presumably has every student a boekd

‘Presumably, every student read a book’.

b. Subject > object, subject in SpecCP/objechérhiddlefield
[s Jeder Student] hat anscheinep@in Buch] gelesen.

every student has presumably a boekd

c. Object > subject, both in the middlefield
Anscheinend hatjein Buch] g jeder Student] gelesen.

Presumably has a book every studeatl

d. Object > subject, object in SpecCP/subjechériddlefield
[o Ein Buch] hat anscheinengjeder Student] gelesen.

a book has presumably every studerdd

All sentences in (18) receive a base structure hichvthe subject precedes the object in the
middlefield. This corresponds to the overt struetim (18a). Adopting a copy theory of

movement where a trace is really a phonologicablyect copy of the moved phrase, the overt
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copy of the subject may appear in SpecCP with tvert copy in the base position, as in (18b).
Or the overt copy of the object may appear befbee dubject in the middlefield (18c) or in
SpecCP (18d) with a covert copy of the objectsrbése position before the verb.

Assuming the grammar allows any copy of a phradeetesemantically interpreted, whether
or not it is the copy that is phonologically ovesgntences with a quantifier in both subject and
object position would be ambiguous only if the @bjgmoved above the subject. In other cases,
the quantifiers will be interpreted in the orderwhich they occur. However, in sentences with
one quantifier and one indefinite, like in the “oaital subject-before-object” sentences we test
in Experiments 1 through 4, the sentence will béigoous when the indefinite occurs in object
position, because the corresponding variable mayntveduced at the highest level of the
discourse or in the nuclear scope of the quantiBet it will essentially not be ambiguous if the
indefinite occurs in subject positidn.

Following Bader and Frazier (2005), we proposeBAstE POSITION PREFERENCEPRINCIPLE
in (19), which specifies that base position scap@ddition to surface scope, will be considered
for phrases moved out of their theta positions. ¢heice of analysis for moved phrases will
then depend on the cost of an analysis, if reaizabfsthe discourse representation is involved,

and on how well an analysis satisfies the intripsaperties of individual phrases.

(19) Base Position Preference Principle (see Badérrazier, 2005)

Interpret the scope of a phrase in the same positleere it receives its thematic role.

" Actually, in principle an operation like quantifimising (QR) is probably available in the grammBut we

assume that it is essentially used as a last reperation by the processor (cf. Frey, 1993, aaflP1993,

1997, for further discussion of scope in German).
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2.4 Summary of Processing Principles

Rather than directly adopting the Surface Scopaciplie in (4) above, we have adopted the
Early Interpretation Principle in (13) which apglieo quantificational and nonquantificational
phrases alike. Given a right-branching syntactiecstire, early interpretation of phrases as they
are processed will automatically result in a preffiee for surface scope, as observed by various
authors (e.g., Larson and Segal, 1995, p. 250fhg predictions of the Early Interpretation
Principle are offset by the Base-Position PrefezelAdnciple (19) in cases where a phrase has

been moved over an indefinite or quantifier phrase.

3 Experiment 1

Experiment 1 and the other experiments we reped ugitten materials that did not contain any
explicit information about intonation. Nevertheless possible that intonation may be involved
in silent reading (see Bader, 1998 and Fodor, 20§?)ve begin with a brief discussion of our
assumptions about how intonation may influenceeogperimental results. One possibility is that
intonation is assigned by readers based on whaliegeiistic analysis of a sentence is chosen on
independent (non-intonational) grounds. In thisecastonational factors are not causal in the
sense that the particular experimental set-up eyedle interpreting written sentences - does not
allow intonation to determine which analysis okeatence is adopted.

Another possibility is that readers assign a “difaimtonation as they process the
constituents of a sentence. If so, then one woxgee@ a minimal intonation to be assigned, e.g.
with content words accented but not function wo(Bader, 1998). One would not expect
intonational morphemes to be postulated withoud@we. This minimal intonation would

presumably correspond to normal falling intonatioat to a more complicated intonation like
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the rise-fall (I-topic) intonation (for German, cfacobs, 1997). On this account, intonational
factors might in principle play a causal role intetenining which analysis of the sentence is
assigned.

In sum, either intonation will be a reflex of theeferred analysis of a (written) sentence
or it could play a causal role, favoring analysessistent with the “default” intonation. But it is

difficult to imagine (implicit) intonation favoringnalyses which require a special intonation.

Materials and Procedure
Experiment 1 will investigate sentences as in (@0) (21) in order to test the principles

discussed above.

(20) Subject = Universal Quantifier, Object = Indéé
Translation of (25a)-(25d)

‘Last year, every friend of mine bought a book €3’

a. Middlefield: Subj > Obj
Letztes Jahr hatjeder meiner Freunddo ein Buch von Gragekauft.

Last year has every my friends a book by Grass bought

b. Middlefield: Obj > Subj
Letztes Jahr hat[ein Buch von Gra$gsjeder meiner Freundegekauft.
Last yearhas a bookby Grass ryewy friends bought

‘Last year, every friend of mine bought a book b€’

c. SpecCP: Subj > Obj
[s Jeder meiner Freunddat letztes Jahg[ein Buch von Graggekauft.

Every my friends haslast yeaa book by Grass bought
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d. SpecCP: Obj > Subj
[o Ein Buch von Gragdat letztes Jahk|eder meiner Freundegekauft.

a book by Grass haslast yearryewy friends  bought

(21) Subject = Universal Quantifier, Object = Indéé
Translation of (26a)-(26b)

‘Last year, a friend of mine bought every book a3’

a. Middlefield: Subj > Obj
Letztes Jahr hateiner meiner Freunddo jedes Buch von Graggekauft.

Last yearhas a my friends every book by Grass bought

b. Middlefield: Obj > Subj
Letztes Jahr ha[jedes Buch von Gralgs einer meiner Freundegekauft.

Last yearhas every book by Grass any friends  bought

c. SpecCP: Subj > Obj
[s Einer meiner Freundehat letztes Jahp[jedes Buch von Graggekauft.

A my friends haslast yeavery book by Grass bought

d. SpecCP: Obj > Subj
[o Jedes Buch von Grgdsat letztes Jahgleiner meiner Freundegekauft.

Every book by Grass haslast year any friends bought

Thirty-two one-clause sentences were constructadh Eontained the indefinitgn and one of
the universal quantifieriast jeder(‘almost every’) jeder (‘every’), fast alle (‘falmost all’), alle

(‘all’). There were eight versions of each sentera=eillustrated in (20) and (21), according to
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the three factor®©RDER (subject before object versus object before stihj@osITION (both
subject and object in the middlefield versus onéhem in SpecCP), andu@NTIFIER (universal
subject/existential object versus existential sctijmiversal object). Four sentences contained
the universal in subject position and the indedimit object position as in (20) and four contained
the indefinite in subject position and the universa object position as in (21). Half the
sentences had both subject and object in the nfieldi€a,b) and half had one phrase in SpecCP
and the other one in the middlefield (c,d). Thejsctopreceded the object in the a- and c-forms,
and followed it in the other forms. All experimehitems appear in Appendix A.

Four counterbalanced lists of written sentence®weepared and administered to 32 native
German speaking students at the University of Kamst Participants were instructed to read
each sentence and choose the paraphrase corraspaodheir interpretation of the sentence.
The paraphrases were constructed to disambiguatectipe of quantifiers. For example, for the
sentences in (20) the choice would have been batdester Freund dasselbe Budkach friend
the same book’ anilicht jeder Freund dasselbe Butkiot each friend the same book'. Filler

sentences were not included in the experiment.

Predictions We will start with predictions concerning canalicentences with the subject
before the object in the middlefield (sentencesaj2fhd (21a)). Scored in terms of percentage
wide-scope subject responses, the Early Interpoatérinciple predicts a very high percentage
of wide-scope for the subject, essentially justate scope. When the subject is a universal and
the object is indefinite, the variable correspogdim the indefinite may be entered into the DRS
at the top-level or into the nuclear scope of theversal quantifier (cf. example (10) with its

associated DRSs (11) and (12)). But when the suigeadefinite and the object is universal,
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only surface scope is expected. Consequentely, saogect scope should emerge when the
subject is indefinite than when the subject is arsal in our sentences. In fact, this should hold
for all of our sentences where the universal ocbefsre the indefinite. Whenever an indefinite
follows a quantifier, we expect less surface sdopeause of the two possible places to insert a
variable. This predicts a main effect of the fadtaat we call quantifier when scored in terms of
percent wide-scope subject responses.

Turning to sentences where some phrase has beeedmoe first discuss examples where
the subject has been moved to SpecCP (sentenagsaf(21c)). For such sentences, the same
predictions apply as for sentences with the sulesteding the object in the middlefield. Early
Interpretation and Base-Position Preference wilbfawide-scope subject interpretations, with
higher values when the subject is indefinite thdremvthe subject is universal (because in the
latter case the variable for the indefinite objaety be inserted at the top DRS).

When the object has been moved over the subjentefsees (20b,d) and (21b,d)), Early
Interpretation will again favor surface scope whichsentences with object-subject word order
means low values for wide-scope subject resporBes.now Base Position Preference will
conflict with Early Interpretation, favoring widegpe subject interpretations. When the object
has been moved to SpecCP, in principle all aspdctgerpretation may be assigned at the theta-
position. As mentioned earlier, an object that besn scrambled over the subject results in a
constrained focus structure where the subject mecstive narrow focus which excludes the
scrambled object. Assuming that focus is prefeaditassigned preverbally (cf. Krifka, 1998),
there will be a tension between having the narreeu$ed subject in the preverbal focus-position
and interpreting the object in its preverbal thedaition. No comparable focus-constraint applies

when an object has been fronted to SpecCP. As seqoence, the effects of base-position
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preference may be weaker for objects scrambletiemtiddle-field than for objects fronted to
SpecCP where all properties - scope, theta-rok f@acus - may be assigned in a single position
(cf. Krifka, 1998). This means more wide-scope sabjesponses for object before subject order
in SpecCP than in the middlefield.

In addition we expect effects of particular quaets which will influence whether the
baseline level of wide-scope subject responseggts ¢r low. For distributive universaledch
in English, one interpretation géderin German), wide scope should be more stronglpriey
than for universals denoting a grougll¢ in German all in English). By hypothesisfast
(‘almost’) eliminates the group reading and shdblkerefore favor wide scope universal readings

and show a larger effect fafle (typically a group-denoting expression) thanjéafer.

Results The results of Experiment 1 are reported in Table terms of percent wide-scope

subject responses, along with percent surface sabpee that differs from subject wide-scope.
Analysis of variance taking either subjects or sepoés as random effects (F1 and F2,
respectively) were performed on the percentageg-stdpe subject with respect to the main
factors described in the materials sections anid ithteractions (Order: subject precedes/follows
object; Position: middlefield versus SpecCP; anduidier: universal subject - existential object

versus existential subject - universal object).
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Table 1: Percentage ,Subject has scope over object”

(in parentheses we give percent surface scope \inatrdiffers from subject wide scope)

Subj=Indefinite, Obj=Universal Subj=Universal, [Bindefinite

Position: Subj > Obj Obj > Subj Subj > Obj Obj ubp
Middlefield 88 64 (36) 69 39 (61)
SpecCP 86 73 (27) 74 54 (46)

The statistical analysis revealed that all simplmeffects were significant. Sentences with
subject-object order received 79% wide-scope stilbgsponses in contrast to 57% received by
sentences with object-subject order (factor orééx1,39)=58,87, p <.001; F2(1,31) = 83.84, p
<.001). When the subject was a universal quantiinet the object an indefinite, 58% wide-scope
subject responses were given, whereas 78% weren gveen the relationship between
guantifiers and syntactic functions was reversedt@r quantifier: F1(1,39) = 26.50, p <.001;
F2(1,31) = 9.02, p <.01). Finally, sentences witle @f subject or object in SpecCP received
72% wide-scope subject responses whereas sententedoth subject and object in the
middlefield received only 65% (factor position: EJ39) = 10.05, p <.01; F2(1,31) = 10.30, p
<.01).

In addition to the significant main effects, theemaction between position and order
(F1(1,39)=6.04, p <.05; F2(1,31)=4.80, p <.05) ai® significant. This interaction is due to the
fact that for subject-object sentences, it did matter whether the subject was located in the

middlefield or in SpecCP (78% vs. 80%; both t1 @Ad< 1) whereas for object-subject
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sentences, the rate of wide-scope subject respamzessed from 51% when the object was in
the middlefield to 63% when the object was in Sgec€@ = 4.11, p < .01; t2 = 3.46, p < .01).
All remaining interactions were not significantl(als > .16).

The results of Experiment 1 largely confirmed exatons. As predicted by the Early
Interpretation principle, a significant effect ofder was observed. In all cases, we predicted
more wide-scope subject responses with an indefsubject than with a universal subject. This
prediction was supported by the main effect of dgifian

The Base Position Preference Principle predictasd Burface-scope (= more wide-scope
subject responses) for object-subject orders tbasubject-object orders, modulated by position
(middle-field versus SpecCP). As predicted, the tmogle-scope subject responses were
observed when the subject preceded the objecte#is¢ when the object was scrambled, and an
intermediate number when the object was in Sped3R20% less wide-scope subject responses

than when the subject was in SpecCP).

Table 2: Percentage ,Universal quantifier has scopeindefinite’

Subiject quantifier Subj=Indefinite, Obj=Universal ul$=Universal, Obj=Indefinite

Alle 4 37

fast alle 24 63
jeder 27 61
fast jeder 34 74

The results for the four different quantifiers gnesented in Table 2. As expectalle ‘all’

showed the least wide scope of all the universadsfast jederalmost every’ showed the most
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wide scope universal responsEast‘almost’, as expected, increased the wide scoppgprsity
of a quantifier. This was especially true when tdified alle, consistent with the assumption
thatfasteliminates the group reading, the preferred repdiralle.

It is interesting that there was not a surface scpreference in the middlefield when a
universal object was scrambled over an indefinitgject. Looking at the individual quantifiers
tested, this was patrticularly apparent whdéa was the object (only 5% surface scopedibe in
contrast to 30% - 62.5% for the remaining threentjtiars). Alle typically receives a group
interpretation, which seems to favor narrow scojpere is no need for this quantifier to
distribute over something when it is interpretedaagroup (also see results of Experiment 2

below).

4 Experiment 2

In Experiment 1, the indefinite phrase always Haal determineein (‘fa’) and was usually but
not always modified by a PP. We suspect that tbegasor's decision about whether to perform
discourse instantiation, that is, insertion of #agiable at the top-level, is determined at least i
part, by the ,specificity” of the indefinite. A mdakd or highly elaborated indefinite may make
a tempting specific, triggering substantial disseurinstantiation. To test this assumption,
Experiment 2 directly contrasts indefinites likesk in Experiment 1 with indefinites introduced
by the determinergendeininstead okin. A phrase likargendein Studenmight be paraphrased
as ,some student or other, | don't know or carectwhi{see Kratzer, to appear, for an analysis in
terms of domain wideningjrgend combines with a variety of indefinites (e.ggendjemand
‘'somebody or other, | don't know or care wirgendwo'somewhere, | don't know or care who'),
always contributing the same meaning. If specifiag related to the anchoring properties

discussed by Bende-Farkas and Kamp (2001), than,Ithdon't know or care“-condition
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contributed byirgend may indicate that no discourse anchoring is alkaldor indefinites
containingirgend

If the specificity of an indefinite determines — part — whether discourse instantiation
occurs, then an indefinite containiirgend should trigger less discourse instantiation than a
indefinite which doesn'lrgendeinmay take either narrow or wide scope. For exampléhe
sentencesusan will irgendeinen Doktor heirat€iusan wants to marry a doctor’) both a wide
scope and a narrow scope reading are availablegltheach reading contains a nonspecific
indefinite. Consequently, by investigating scopes@mtences containinggendein we can be
sure that an apparent wide-scope indefinite readinggally a wide-scope reading and not a

narrow scope specific reading masquerading as one.

Materials and ProcedureBased on the materials of Experiment 1, thirty tsentences were
constructed, with a universal quantifigeder or fast jedej in subject position. Each sentence
had eight forms defined by whether the object wasor mindestens ejnby position (both
guantifiers in in the middlefield versus one ofrthen SpecCP) and by order (subject precedes

versus follows the object), as illustrated in (28).experimental items appear in the appendix.

(22) Translation of (22a)-(22d) ‘Last year, evemgtd of mine bought a book’

a. Middlefield: Subj > Obj
Letztes Jahr hat sichk jeder meiner Freunddo (irgend)ein Buchgekaulft.

Last year has himself every my friends a book bought
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b. Middlefield: Obj > Subj
Letztes Jahr hat sich [irgend)ein Buch[sjeder meiner Freundegekauft.

Last year has himself a book every my frienolsght

c. SpecCP: Subj > Obj
[s Jeder meiner Freunddat sich letztes Jahg (irgend)ein Buchgekauft.

Every my friend has himself last year a book bought

d. SpecCP: Obj > Subj
[o (irgend)ein Buchhat sich letztes Jahg jeder meiner Freundegekauft.

a book has himself last year every my friend bought

Eight counterbalanced questionnaires were prepamddadministered to a new set of 24 native
German speaking students at the University of Kamst The procedure was the same as in
Experiment 1. Participants were asked to chooseobrieo paraphrases corresponding to the

two possible scopes of the universal and existepligases.

Predictions The two factors order and position were alreamtyuided in Experiment 1, and the
predictions made there also hold for Experimenttiat is, we expect more wide-scope subject
responses for the subject-object order than foeattgubject order, and an interaction between
order and position because position should makéffarehce when the object precedes the
subject but not when it follows it. The predictitmt is new for this experiment concerns the
indefinite determiner of the object. Here, we pcediat sentences containiirgendeinobjects
should elicit more wide-scope subject responses flamtences containirgn-objects because
only the latter should induce discourse instamiatvhich in turn will give the object scope over

the subject, thereby reducing the amount of widgeaesponses.
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Results The results for Experiment 2 are shown in Tabie &rms of percentages of the subject
having scope over the object, as well as percestafjsurface scope where that differs from

subject wide scope.

Table 3: Percentage ,Subject has scope over object”

(in parentheses we give percent surface scope winatrdiffers from subject wide scope)

Object = ‘ein’ Object = ‘irgendein’
Position: Subj > Obj Obj > Subj Subj > Obj Obj > Subj
Middlefield 60 31 (69) 70 47 (53)
SpecCP 59 51 (49) 82 65 (35)

Statistical analysis on the percentages of wid@ascnbject responses showed all main effects to
be significant. Sentences with subject-object wandker received 69% wide-scope subject
responses whereas sentences with object-subjeer oeteived only 48% (factor order:
F1(1,23)=60.83, p < .001; F2(1,31)=36.09, p < .0@Entences with one of subject or object in
SpecCP received 64% wide-scope subject responsiel vghsignificantly more than the 52%
that were received by sentences with both subjetttodject in the middlefield (factor position:
F1(1,23)=12.99, p < .01; F2(1,31)=13.15, p < .®nally, sentences where the object quantifier

was irgendein resulted in 65% wide-scope subject responses dnteisces where the object
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qguantifier wasein in only 51% (factor quantifier F1(1,23)=11.20, p64; F2(1,31)=16.96, p <
.001).

As in experiment 1, only one interaction reachegnificance, namely the interaction
between position and order (although only margynsdl in the item analysis; F1(1,23)=5.12, p <
.05; F2(1,31)=3.24, p =.08). This was again dug¢hw fact that for subject-object sentences,
position of the subject had no significant effé€1% for subject in SpecCP vs. 65 for subject in
the middlefield; t1 = 1.41, p > .1; t2 = 1.51, p.B, whereas for object-subject sentences,
sentences with the object in SpecCP received 58%e-atope subject responses whereas
sentences with the object in the middlefield reedienly 39% (t1 = 4.61, p < .01;t2 = 4.06, p <
.01). All other interactions were not significaatl (p-values > .1).

As before, the effects of position and order wegaiicant. Crucially, the effect of object
indefinite was significant, with less specifiogendeinobjects receiving fewer wide-scope
judgments than more specif@in-objects. This supports the idea that discourseamtigtion
applies more often to specific phrases than to spmeific ones. One unexpected effect was the
non-significant finding of more wide-scope subjeztponses in SpecCP than in the middle-field
for subject-before-object orders wittgendeinas object (82% vs. 70%). We do not have an
explanation for this result. However, the predictedieraction of position by order was
significant, showing that position has a largereefffor object-subject-order than for subject-
object order (a 6% difference for subject-objectenrin contrast to a 19% difference for object-
subject order), as expected. Further, across ewpats, the predicted position-by-order effect

was stable whereas the effect of position for stthpéject-sentences was variable.
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Table 4

Percentage ,Subject has scope over object”

Subject quantifier Object = ein Object =irgendein
Alle 39 58

fast alle 52 58

Jeder 54 70

fast jeder 56 77

Table 4 shows the results for distinct quantifiéshough the effect is smaller, it is in the same
direction as the one found in Experiment(fbst) jedershows a stronger propensity for wide

scope tharffast) alle.

5 Experiment 3

Based in part on its behavior with respect to cs®sdential anaphora, we assume that
mindestens eifat least one’) is a generalized quantifier.itiviely, mindestens eiseems to be
the generalized quantifier most similar to the firdtes tested in Experiments 1 and 2. Thus,
testing quantified sentences containing an objeith windestens eirshould provide some
indication of what interpretations are preferrecewliscourse instantiation is not available. Our
account predicts that more wide-scope subject pregations should be assigned to sentences

containingmindestens eidue to the lack of discourse instantiation.

Materials and ProcedureAgain based on the materials of Experiment Ifythivo sentences

were constructed, with a universal quantifigagt) jederor (fast) allg in subject position. Each
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sentence had eight forms defined by whether thecblyasein or mindestens ejrby position
(both quantifiers in the middlefield versus onetbém in SpecCP) and by order (subject
precedes versus follows the object), as illustrate(P3). All experimental items appear in the

Appendix.

(23) Translation of (23a)-(23d) ‘Last year, evenigiid of mine bought (at least one/a) book’

a. Middlefield: Subj > Obj
Letztes Jahr hat sich sjpder meiner Freunddo (mindestens) ein Buthekauft.

Last year has himself every my  friends (atleastone/a) book bought

b. Middlefield: Obj > Subj
Letztes Jahr hat sichp (mindestens) ein Bughs jeder meiner Freundegekauft.

Last year has himself (at least one/a) bookvery my friends  bought

c. SpecCP: Subj > Obj
[s Jeder meiner Freunddat sich letztes Jahy (mindestens) ein Buthekauft.

Every my friend has himself lastear (at least one/a) book bought

d. SpecCP: Obj > Subj
[o (Mindestens) ein Bugthat sich  letztes Jahyjpder meiner Freundegekauft.

(at least one/a) book  has himself last yearevery my friend bought

Eight counterbalanced questionnaires were prepamddadministered to a new set of 32 native
German speaking students at the University of Karst The procedure was the same as in
Experiment 1 and Experiment 2. Participants wele@do choose one of two paraphrases

corresponding to the two possible orderings ambegjtantifiers.
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Predictions For the factors order and position the same ptiedis are made as in the two
preceding experiments which contained the samer&acFor the contrast betweem-objects
andmindestens ehobjects, our assumption is that sentences wiitfobjects, but not sentences
with mindestens-eirobjects, should trigger discourse instantiatiohisTpredicts fewer wide-
scope subject responses for sentences &itlobjects than for sentences withindestens-ein

objects.

Results The results for Experiment 2 are shown in Tabie &rms of percentages of the subject
having scope over the object, as well as percestafjsurface scope where that differs from

subject wide scope.

Table 5: Percentage ,Subject has scope over object”

(in parentheses we give percent surface scope winatrdiffers from subject wide scope)

Object = ‘ein’ Object = ‘mindestens ein’

Position: Subj > Obj Obj > Subj Subj > Obj Obj > Subj
Middilefield 58 26 (74) o1 70 (30)

SpecCP 66 36 (64) 91 83 (17)

Statistical analysis of the percentages of widgscsubject responses yielded the following
results. First, as before, the main effects of oeshel position were significant. There were more

wide-scope subject responses for sentences witfecttdbject order than for sentences with
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object-subject order (factor order: 76% vs. 53%(1F31)=62.78, p <.001; F2(1,31)=45.40, p
<.001), and more wide-scope subject responses wherof subject or object was in SpecCP
than when both where in the middlefield (Factorif@s: 69% vs. 61%; F1(1,31) = 14.81, p <
.001; F2(1,31) = 10.50, p <.01). In addition, senss with the generalized quantifremdestens
ein received 83% wide-scope subject responses whicdimest twice the 46% received by
sentences with the indefinite determimén (factor object quantifier: F1(1,31)=83.56, p <.001
F2(1,31)=144.24, p < .001).

In contrast to the two preceding experiments, ofpalssible interactions only the one
between order and object quantifier was signifio@it(1,31)=6.83, p <.05; F2(1,31)=11.50, p
<.01) . The reason for this interaction is thatftdoetor word-order had a much stronger effect for
sentences with the indefinite determimén (62% for subject-object vs. 31% for object-subject
sentences) than for sentences with the quantifiadestens eif01% for subject-object vs. 76%
for object-subject sentences). The remaining ictemas were not significant (all p's > .2).
Although the interaction between order and posjthnich was significant in the two preceding
experiments, failed to be significant in this expemt, it was still there numerically, as
witnessed by a 4% difference for sentences withestiobject word-order in contrast to an 11%
difference for object-subject sentences.

The central prediction of Experiment 3 was for maide-scope subject interpretations for
sentences containingiindestens eirompared to sentences containgig due to the lack of
discourse instantiation. This was clearly confirm&tere was also a strong effect of order as
expected due to Early Interpretation. The effectposition was only somewhat greater for
object-before-subject than subject-before-objectesees. As mentioned in the discussion of

Experiment 2, an effect of position for subjectdyefobject sentences was visible only
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sometimes, and when it was visible, it was of anlyderate strength, whereas such an effect was
always observed for object-before-subject-sentences

The absolute amount of reconstruction for sentenoasainingmindestens eirs consistent
with our account but we would need a comparisoh wiher generalized quantifier objects to be
sure what determines the precise amount of reamti&in. Mindestens eitis clearly a quantifier
without any condition requiring it to scope overm#rer phrase. The contrast betwesm and
mindestens eins dramatic, suggesting that the pragmatic contbe$ween them may have
influenced participants’ behavior. We see this artipular when we compare the amount of
surface scope for object-subject sentences contpéin in Experiment 3 to Experiments 1 and

2.

Table 6

Percentage ,Subject has scope over object”

Subject quantifier Object = ein Object = mindesteims
Alle 44 80

fast alle 43 80

Jeder 46 86

fast jeder 52 88

Table 6 shows the results for distinct quantifidihough the effect is again quite small, it is in
the same direction as the one found in Experime(fast) jedershows a stronger propensity for

wide scope tha(fast) alle.
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Consistent with our assumption that ‘specific’plesasre more likely to take wide scope
than non-specific phrasesjndestens eitends not to take wide scope and it seems todzelyl
non-specific: the cardinality of a set seems toabessue, not the identity of the particular

individuals in the set. Experiment 4 exploreshartthe notion of specificity.

6 Experiments4A and 4B

In Experiments 2 and 3 universal quantifiers wex@arlikely to scope over the object if the
object was non-specifiagr§endein, mindestens githan if it was potentially specifiein). In

the examples that we tested, a modifier restrittedndefinite phrase. The presence of optional
modification may imply that the speaker has in méngarticular individual. In the following
experiments, we test this idea by comparing theesasntences with or without a heavy
restrictor. In Experiment 4Argendeinis tested; in Experiment 4Bgendeinis replaced byin.
With ein a heavy restrictor is likely to be taken as evagethat the speaker may know what
particular individual is under discussion. Witigendein the matter is less clear, because the
choice ofirgendeinalready suggests that speaker probably doesniwv lorodoesn’t care about
the identity of the particular individual. ifgendeinis semantically non-specific, then the heavy
restrictor presumably shouldn’t influence its iptetation.

Experiment 4 also tests the effect of partitive gsleis on scope judgments. If specific
indefinites are actually singleton indefinites (®ehzschild, 2002), then adding a partitive
phrase to an indefinite introduced leyn may actually decrease the number of wide-scope
indefinite responses (increase the wide-subjegioreses in our materials) compared to the same
sentences without the partitive. Much like heavgtrietors, partitives restrict the domain of

discourse but, crucially, they cannot limit the gomto a singleton @ne of the painting by
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Picass). Hence, adding a partitive phrase may give tasehat we call a ‘reverse’ effect: the
partitive may place a restriction on the domairdistourse but because it cannot restrict it to a
singleton, it may indicate that tleen phrase is non-specific and thereby favor narrovpsdor

the indefinite. Presumably withgendein however, the partitive will have no effect, asgugn

thatirgendeinis already non-specific.

Materials and ProcedureAgain based on the materials of Experiment Iiythivo sentences
were constructed, with a universal quantifigagt) jederor (fast) allg in subject position. Since
we wanted to investigate the effect of partitivatyd restriction on sentences with either subject-
object or object-subject order within a single expental design, we dropped the factor position
that was part of all three preceding experimentsséntences of Experiment 4 therefore had
either the subject or the object in SpecCP; seetendth both of them in the middlefield were
not included in the experiment.

In addition to the factor order (subject precedessws follows the object), Experiment 4
tested the two factors partitivity and restrictBath factors pertain to the object of the sentence.
In non-partitive objects, the indefinite determiiegendeinin Experiment4Agin in Experiment
4B) is immediately followed by a singular commorunde.g.,ein Buch‘a book’). In partitive
objects, the indefinite determiner is immediatedijdwed by a partitive PP (e.gines von den
Bichern'one of the books’). The factor restrictor was mpafated by either having an additional
PP within the object or not having such an add#idnP. The complete design of Experiment 4

is illustrated in (23). All experimental items ajppén Appendix B.
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(24) Translation of (23a) and (23b) ‘Last year,najl friends bought a booky Thomas Mani
Translation of (23c) and (23d) ‘Last year, all mignds bought one of the booksy(

Thomas Manji

a. Subj > Obj: Non-partitive
[s Alle meine Freunde] haben sich letdtsr p ein Buch yon Thomas Manh)
gekauft.
All my friends have themselvedlasyear a book by Thomas Mann

bought

b. Subj> Obj: Partitive
[s Alle meine Freunde] haben sich letdis b eines von den Bicheradn
Thomas Manrj)gekauft.
All my friends have themselves lasyear one of the books by

Thomas Mann bought

c. Obj > Subj: Non-partitive
[o Ein Buch yon Thomas Manhhaben sich letztes Jaga[le meine Freunde]
gekauft.
Abook by Thomas Mann have themselast year all my friends

bought

d. Obj > Subj: Partitive
[o Eines von den Blchermdn Thomas Manihhaben sich letztes Jahydlle meine
Freunde] gekauft.
Abook by Thomas Mann have themselast year all my friends

bought
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Experiment 4A and Experiment 4B differ only in tHatperiment 4A usedrgendein as the
determiner of the object whereas was used in Experiment 4B. For both sub-experiment
eight counterbalanced questionnaires were pre@ar@@dministered to native German speaking
students at the University of Konstanz. The nundfeparticipants was 46 for Experiment 4A
and 44 for Experiment 4B. The procedure was theesam in the preceding experiments.
Participants were asked to choose one of two peaaph corresponding to the two possible

orderings among the quantifiers.

5.1 Experiment 4A

Results The results for Experiment 4A are shown in Tablen terms of percentages of the
subject having scope over the object, as well asepgages of surface scope where that differs

from subject wide scope.

Table 7: Percentage ,Subject has scope over object”

(in parentheses we give percent surface scope winatrdiffers from subject wide scope)

Subj > Obj Obj > Subj
Non-Partitive Partitive Non-Partitive Partitive
Light Restrictor 82 79 54 (46) 54 (46)

Heavy Restrictor 72 81 49 (51) 47 (53)
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Statistical analysis of the percentages of widgecsubject responses revealed the expected
main effect of order, with subject-object senteneeeiving 78% wide-scope subject responses
and object-subject sentences 51% (factor ordert,F4)=68.28, p < .001; F2(1,31)=68.46, p <
.001). The factor restrictor was marginally sigrafnt; for sentences with a light restrictor, 67%
wide-scope subject responses were given, in cdriba@2% for sentences with heavy restrictor
(factor restrictor: F1(1,45)=3.16, p =.08; F2(1;33.93, p =.06). The main effect of partitivity

was not significant, and neither were any of theractions.

5.2 Experiment 4B

Results The results for Experiment 4B are shown in Tablen terms of percentages of the
subject having scope over the object, as well aseptages of surface scope where that differs

from subject wide scope.

Table 8: Percentage ,Subject has scope over object”

(in parentheses we give percent surface scope winatrdiffers from subject wide scope)

Subj > Obj Obj > Subj
Non-Partitive Partitive Non-Partitive Partitive
Light Restrictor 74 86 43 (57) 50 (50)

Heavy Restrictor 60 75 48 (52) 45 (55)
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Statistical analysis of the percentages of widgecsubject responses yielded the following
results. As in the preceding experiments, orderdhattong effect: sentences with subject-object
order received 74% wide-scope subject responsesea$iesentences with object-subject order
received only 47% (factor order: F1(1,43)=83.79<p001; F2(1,31)=75.54, p < .001). In
addition, the main effects of partitivity and réstior were also significant. Non-partitive
sentences received 56% wide-scope subject respansEsitrast to partitive sentences which
received 64% (factor partitivity: F1(1,43)=8.77<p01; F2(1,31)=7.56, p < .01). Sentences with
a light restrictor received 63% wide-scope subjesponses, sentences with a heavy restrictor
57% (factor restrictor: F1(1,43)=8.28, p < .01; E3()=6.96, p < .05).

Importantly, both the effect of partitivity and araf restrictor must be qualified by a
significant interaction with order. The interactiohorder by partitivity reflects the finding that
partitivity had a clear-cut effect on sentenceswsitibject-object order, but for unknown reasons
not for sentences with object-subject order. Sukpepect sentences with partitive quantifiers
received 13% more wide-scope subject responses shhject-object sentences with non-
partitive quantifiers whereas object-subject setg#endid not differ significantly in this
dimension (interaction order*partitivity: F1(1,43290, p =.095; F2(1,31)=4.51, p < .05), though
a 7% numerical effect was observed.

The same pattern holds for the interaction of olmerestrictor. Restrictor only had an effect
on sentences with subject-object order but not entemices with object-subject order. In
particular, subject-object sentences with a simgétrictor received about 13% more wide-scope
subject-responses than subject-object sentencds aviheavy restrictor but object-subject
sentences did not differ (interaction order*restnic F1(1,43)=6.80, p < .05; F2(1,31)=6.15, p <

.05).
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The remaining two-way interaction as well as thed¢hway interaction were not significant

(@l p's>.1).

5.3 Discussion.

The results of the experiment show several fulindicant effects: of order, with bothin and
irgendein,and of partitivity withein. There is also a robust significant effect of niestr-type
for ein, and a marginal effect fargendein Apart from that there are several numerical éffec
that are clearly not significant, and which therefwill not be interpreted.

For eintheresults were precisely as expected: the ordehdges, the presence of a heavy
restrictor, and the presence of a partitive phedsenattered. As in all the earlier studies, we
attribute the order effect to early interpretatemd base position preference. The hypothesis
motivating Experiment 4 was the idea that a heasgyrictor will make the reader more likely to
interpret an indefinite as specific and therefareof wide-scope of the indefinite (less subject
wide-scope). This was observed. Similarly, it wgpothesized that a partitive would make an
ein phrase less likely to be analyzed as a speciiid,therefore the partitive should favor narrow
scope for the indefinite (more wide-scope subjeatiings in our sentences). This prediction was
also confirmed.

Turning to irgendein the effect of order was significant, as expectu the effect of
partitivity was not, also as expected. The sumpgidinding is that there was a marginally
significant effect of restrictor fargendein If the grammar oirgendeinrequires it to be non-
specific, then it is not clear why the presenca tieavy restrictor should have favored it taking
wide-scope over the subject. What we suspectis giammaticallyirgendeinis not required to
be non-specific. It may normally be interpretedbasg non-specific because, in most contexts,

the “I don’t know or care which” condition is refdicompatible with a non-specific
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interpretation. However, in some contexts, it lisac thatirgendein may receive a specific
interpretation. This is perhaps most easily illatd in examples witirgendsq as in (25), or

examples with a pejorative adjective, suclkamisch(‘odd’) below in (26).

(25) Maria hat irgendso einen Ful3ballspieler kergedarnt.
M. has some-so a soccer-player knoearned

'Maria has met some soccer player.’

(26) Maria hat irgendeinen komischen Typen kenredargt.

M. has a odd guknown learned

'Maria has met some odd guy.”
In (25) and (26) it is easy to get a specific regdi It also seems intuitively to be easy to get
wide-scope, as predicted on the current hypothdsisther, although an entity introduced with
irgendeingenerally cannot be resumed with a pronoun, ilmgies like (26) it can. Thus, (27) is

a completely normal continuation for (26).

(27) Gestern hat sie ihn uns vorgestellt.

Yesterday has she him us introduced.

"Yesterday, she introduced him to us.”
What these examples show is tirgendein while generally interpreted as being non-spegcific
does not exclude a specific interpretation. Thiturn allows us to make sense of the finding in
Experiment 4A that with a heavy restrictayendeintended to receive more wide scope readings
(fewer wide-scope subject readings) than when @ hasimple restrictor. Presumably the
presence of the restrictor helped the reader tonss interpretirgendeinas being specific,

thereby promoting more wide-scope readings oftldefinite. Not surprisingly, the effect of the
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heavy restrictor was smaller wittgendeinthan withein, since the latter is really completely

open to a specific reading without a rich context.

6 Accounting for Scope Preferences

In all four experiments, a robust effect of ordemswobserved, as predicted by Early
Interpretation. Variable amounts of non-surfacepscavere observed and attributed to two
sources: Discourse instantiation of indefinites drage position interpretation. Evidence for
discourse instantiation being one source of nofasarscope derives from the effect of (subject-
) quantifier in Experiment 1, where more wide-scepbject responses were observed when the
subject was an indefinite and the object a univensan when the subject was a universal and the
object was an indefinite. The stronger effect afesrwhen the subject was indefinite than when
the subject was universal might in principle be doethe ‘vagueness problem’, i.e., the
possibility of singular instantiation of an indafanobject even when it is under the scope of the
universal However, further evidence for discourse instaimtiatvas provided in Experiments 2
and 3 by comparingin to indefinite NPs with nonspecifigendeinphrases (Experiment 2) and
NPs with the generalized quantifienindestens einExperiment 3). Overall, wide scope
indefinite object responses were obtained in 50%hefein examples in Experiment 2 and in
only 34% of theirgendeinexamples. In Experiment 3, wide scope indefinibgect responses
were obtained in 54% of then examples and in only 17% of th@ndestens eiexamples. The
effect of specificity receives a unified explanation the present account: specificity influences

the interpretation of an indefinite by influencimipether it is taken to be a variable at the highest

8 See the discussion of multiple versus singularintation of indefinites under the scope of a ensal, the so-

called “vagueness problem”, above in connectio Wit results of Kurtzman and MacDonald (1993).
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level of the DRS and thus explains both the asymmet Experiment 1 and the differences
between distinct kinds of indefinites in Experinmgeftand 3. It also points toward a unifying role
of ‘specificity’ in understanding the effects ofawy restrictors, which favor wide scope for the
indefinite, and partitive phrases, which favor parrscope for the indefinite (fagin, with no
effect forirgendein. If one instead points to the “vagueness” ofulge scope universal reading
to explain why less surface scope was observedkperiment 1 with universal subjects than
with indefinite subjects, one must still assumet tie specificity of the indefinite matters in
order to account for the differences among Exprisi@nand 3 and one needs an explanation for
the results of Experiments 4A and 4B.

Evidence for base-position interpretation deriviesnf the finding of fewer surface-scope
interpretations in sentences with moved objects thigh objects in base-position. It also derives
from the interaction of base-position and order thuenore surface scope in the middle-field
than in SpecCP which can automatically be attridhtivestronger base-position interpretation for
phrases moved to SpecCP where all properties gfttreese may be assigned at the theta position

without any conflict with focus constraints.

Pafel’'s (1993; 1997) quantitative analysis of Gamnguantifier scope fits quite well with our findmin terms

of which reading of a sentence is predicted to tefepred. However, his system was laid out in teh
predicting which sentences of the language woul@rbiguous and which unambiguous. This aspectf hi
proposal was not confirmed: lack of ambiguity afgyamerged in our results when the quantifierseapgd

in their base positions and the higher quantifieisva distributive: in Experiment 1 wifleder in subject
position it received 88% wide scope and when it waSpecCP 86%Mindestens eirwas also essentially
unambiguous in every position except when it waarabled in front of the subject. Pafel's systemdres

lack of ambiguity also for objects moved to eitlsgecCP or the middlefield when the subjectiis But to
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7 Processing issues

What do the present results say about processswps® Kurtzman and MacDonald (1993)
claimed all scopes possibilities for a sentencecaresidered in parallel and evaluated using a
variety of different principles. Is the present @act any different from theirs? We think it is
very different in important respects. We have adgioe two principles, Early Interpretation and
the Base Position Preference Principle, resultioghfthe processor’s preference to interpret a
phrase in just one position with respect to ait®properties. Notice that early interpretation an
interpretation in just one place are both generapgrties of the language comprehension
system, not principles applying only to scope iptetation.

Moreover, the system we have proposed does noyipgoallel (simultaneous) processing
of multiple scope representations as a generalfeatf the comprehension system. Instead, the
processor might compute only surface scope. Iftv@ses sit in their thematic positions and the
intrinsic properties of the phrases are satisfigdhle surface scope interpretation, then only that
interpretation is computed. The processor goes rzkybe surface scope representation only
when it has reason to do so. One reason for goeywrd surface scope would be if the
conditions of the individual phrases in the sent¢emace not satisfied by the surface scope
interpretation, as argued by Tunstall (1998). Aeotheason, which applies only to moved
guantifiers, is if the processor must interpret phease in another position in order to interpret
its thematic role. We suggest that it is a by-potaif thematic interpretation in the base position
that induces the processor to consider an altematope assignment, which will presumably

then be adopted if it doesn’t require expensivasiens or giving up a plausible interpretation

assume that these cases are unambiguous we waddméenore, depending on the experiment, betvoeen

third to one half of the data.
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for a less plausible one. The results of the suljefore object sentences in Experiment 3 in
particular support this sort of account, as notethe discussion below Table 4.

Villalta (2003) pioneered the psycholinguistic istigation of reconstruction in relation to
preferred scope. In her study of processiogy manyphrases in English armbmbienphrases in
French, the interrogative phrase was extracted avemiversal quantifier but nevertheless was
preferentially interpreted under the scope of theversal quantifier. Although her own
explanation of the results invoked the anaphoroperties of the sentence and discourse, it is an
interesting question whether her results can bewsubd under the Early Interpretation and Base
Position Preference Principles adopted here. Boihciples are predicted to apply to the
guestions she studied. What determines whethee ieesubstantial surface scope, as predicted
by Early Interpretation, or primarily only reconsttion, should depend on whether thew
many phrase is a tempting specific. If we assume thatcardinality of a set does not make a
particularly tempting discourse referent, excepthpps when it is the candidate numbers
themselves which have been under discussion, thitaitd/’s results will follow. On a par with
the reconstruction observed in Experiment 3, dubealiscourse properties of the moved phrase
(its lack of specificity), early interpretation slid not offset the processor’s desire to interpret
the moved phrase (only) in its base position. Twedicts the strong preference for the
reconstructed interpretation that Villalta observed

One important issue concerning Early Interpretatiml Base Position Preference is the
timing of the mental operations triggered by thpsaciples. One possibility is reflected by the
way we have described discourse instantiation sontmely, that Early Interpretation always
results in essentially immediate semantic and dissinterpretation, say, within a syllable of

the offset of the phrase interpreted. If so, therali reconstruction sentences, the interpretive
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operations triggered by the Base Position Preferdirnciple will involve revising an already
interpreted phrase, e.g., revising an already cottstd DRS. Another possibility which should
be considered, especially for a language like Gerwiaere almost every sentence begins with a
moved constituent, is that evidence that a phras® lleen moved from another position
immediately offsets the tendency for early intetatien. In this case, sentences which receive a
reconstructed-scope interpretation may not invawuevision of an already assigned DRS. To
address questions about the precise timing of tipasa on-line studies are needed (and in fact

are in progress).

8 General Discussion

Across the experiments reported here, a consig@térn of results has emerged: perceivers
favored reconstructed scope except when the otijattpreceded the subject was a potentially
specific indefinite €in but not mindestens eiror irgendeir). The Base Position Preference
Principle explains why there is a tendency for rstauction: when a thematic role is interpreted
at the base position, the perceiver is temptedido assign focus and scope in this position.
Descriptively there was the most reconstructionhwitindestens ejnwhich cannot easily
introduce a discourse participant, less witgendein which may introduce a discourse
participant but is typically nonspecific, and leasth ein which is easily interpreted as specific
especially when a modifier or heavy restrictor (Esiment 4) is present, as in most of the
materials we tested. In short, the Base Positi@ieRence Principle was supported generally
with the exception of moved objects that are tengpsipecific indefinites.

Subject-before-object sentences received predomtynaarface scope. In principle, one
might account for this with either an early intexfation or a grammatical function principle.

Assuming that the goal of psycholinguistics is aversal theory of language interpretation that



Computing Scope 51

correctly predicts the preferred interpretationsehtences, the Early Interpretation principle is
clearly to be preferred to a grammatical functiomgple, because it is a general principle
needed for interpretation of all sorts, not just fine interpretation of indefinites and
quantifiers*®

In many respects, the results of Experiments 1nficoed expectations from prior accounts
of processing quantified sentences. They go beybese accounts in obtaining empirical data
on the preferences for quantifier phrases that bae®m moved to a non-argument position. They
also examined a larger range of quantifiers, inagdjuantifiers modified byast the quantifier
mindestens ejrand several types of indefinites. In additidreyt at least begin to flesh out an
account of ‘specificity’ by showing that heavy magbrs have one effect but partititives a
different effect, as expected given the Singletatefinite view of specifics.

The asymmetry between indefinite-first sentences @amversal-first sentences observed in
Experiment 1 supports the assumption that indeSniikeein are variables. When an indefinite

has already been instantiated as a variable irigmurse representation, the processor is less

10 Tunstall (1998) examined prepositional objectsEimglish and found that readers were slow to rea th

continuation sentence following (ib) relative ta)(i but (ic) and (id) didn't differ. Though see@| Filik,

Paterson and Liversedge (2004).

@ a. Kelly showed a photo to every critic lasbmth. The photo was of a run down building.
b. Kelly showed a photo to every critic last miornthe photos were of a run down building.
c. Kelly showed every photo to a critic last norithe critic was from a major gallery.
d. Kelly showed every photo to a critic last morthe critics were from a major gallery.

These results are expected according to the Hardypretation principle, which predicts a prefarerfor a
wide scope indefinite reading in (ia,b) and a wédepe universal reading in (ic,d) (mitigated in Euer case

by the possibility of instantiating the variablghiin the tree and/or singular instantiation of itiaefinite).
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likely to reconstruct than when a universal ocaiffiest. Thus more surface scope was observed
in indefinite-first sentences than in universasffisentences. This falls out very naturally given
the assumptions of DRT, along with incrementalrptetation. Athough we cannot exclude the
possibility that the results could be modeled imeoother framework, the assumption of a
structured discourse representation with variabtedifferent levels seems to be exactly what is
needed for an explicit characterization of our sal. With respect to the issue of whether
indefinites must be treated only as variables, ektthe argument comes down to Occam’s
razor. One might legitimately wonder, if indefirdtdike ein were treated as generalized
(existential) quantifiers, could the asymmetry be#w indefinite-first and universal-first
sentences still be explained? We suspect so, pngviiat the existential was instantiated in the
discourse representation. The explanation wouldanenthe same, it is just that the extra
structure implied by a generalized quantifier woplay no role in explaining the asymmetry. In
that sense, the assumption tleat is a generalized quantifier is simply unnecessargt not
parsimonious. But see Koenig and Mauner (2000)afguments that an existential quantifier
treatment will not suffice for so-called ,a-defiest' (terms which lie outside the opposition
between definites and indefinites) such as ,ondnieone’) in French and implicit arguments
generally. They argue a-definites provide strongdewe for the Discourse Representation
Theory separation of two kinds of information: adiscse markers (not introduced by a-definites)
and a set of predicative conditions (which areodticed by a-definites). On the other hand, we
are not aware of any psycholinguistic evidence sd®ter supporting the need for existential
guantifiers in the treatment of either indefinitesa-definites.

Further work will be needed to determine how repnégtive the current findings are

concerning the interpretation of sentences with tywantifiers, in particular with respect to
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reconstruction. So far, sentences like (28) hawnlested and a very strong preference for

reconstruction has been observed.

(28) [Mindestens ein Buchhat jeder Student gelesen.
at least one book has every studemead

‘Every student read at least one book.’

According to informally gathered intuitions, theusition reverses completely when the two

guantifiers are exchanged:

(29) Jedes Buch hat mindestens ein Student gelesen.
every book has at least one student read

‘Every book was read by at least one student.’

With the order subject before object, in contrast(29), there seems to be a preference for
surface scope. This reinforces the assumptiorthiegbroperties of individual quantifiers must be
taken into account. When the grammar permits twmbog, as in (28) and (29), the semantic and
pragmatic properties of particular quantifiers dg@ome into play. All of our results suggest
that specificity is one important property of quaet phrases. Examples (28) and (29) above as
well as the differences in Experiments 1-3 ameinmgirgendeinandmindestens eimay be due
to the role of specificity in determining where @wad phrase is interpreted. That is, a phrase
may be interpreted high in the discourse repretentavhenever, or to the extent that, the
speaker is behaving as if the domain of discouasebleen restricted to a singleton.

We have shown that the existence and content ofeteictor is important in determining
whether a phrase is taken to be specific. Indeecent psycholinguistic research by Warren
(2003) and by Gordon, Hendrick and Johnson (208#h¥arce this point. Warren (2003) finds

dramatically faster reading times for quantifiershwlight restrictors ¢verybody everyoneno
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ong than for quantifiers with heavy restrictorsvéry editoy. Gordon et al. (2004) also find
processing difficulty when two content nouns must dtored in memory or retrieved from
memory (e.g..The salesman that the accountant contacte@dompared to cases where one of
the phrases is a quantifier with a light restricieg., The salesman that everyone contacted...
Clearly further investigation is needed to pin dowra precise way the various dimensions of
specificity. But we think the current results $céfto show that specificity is important in the

processing of indefinites and in the preferredrpretation of reconstruction sentences.
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Appendix A: Experimental Materialsfor Experiments1 -3

Experiments 1 through 3 were based on the samef 8% sentences. Below we first give the
complete set of 8 versions for the first sententé&xperiment 1 and the first sentence of
Experiment 2 and 3. For the remaining 31 senterweex)nly show one version (corresponding
to version a in the complete stimulus set) becdlseother versions can be derived from the
given one according to the schema of the firstesergs). Note that the two quantifiers ,jeder”
and ,alle” were switched between the two experirmetita sentence contained the quantifier
.Jeder” in Experiment 1, it contained the quantifialle” in Experiment 2 and 3, and vice versa.

For sentences 2-32, the version of Experimentshasvn.

The complete first stimulus item from Experiment 1:

Translation of a-d:

[Every museum visitor] wanted to see [a drawingrfridirchner] today.

Translation of e-h:

[A museum visitor] wanted to see [every drawingririirchner] today.

01 a. Subject [Universal] > Object [Existentialjtst Quantifier in SpecCP

[Jeder Museumsbesucher] hat heute [eine Zeichnandlirchner] sehen wollen.

b. Object [Existential] > Subject [Universal], &irQuantifier in SpecCP

[Eine Zeichnung von Kirchner] hat heute [jeder Mussbesucher] sehen wollen.

c. Subject [Universal] > Object [Existential], BoQuantifiers in the middlefield

Heute hat [jeder Museumsbesucher] [eine Zeichnamgirchner] sehen wollen.
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d. Object [Existential] > Subject [Universal], BoQuantifiers in the middlefield

Heute hat [eine Zeichnung von Kirchner] [jeder Mussbesucher] sehen wollen.

e. Subject [Existential] > Object [Universal], $tiQuantifier in SpecCP

[Ein Museumsbesucher] hat heute [jede ZeichnungKioshner] sehen wollen.

f. Object [Universal] > Subject [Existential], BirQuantifier in SpecCP

[Jede Zeichnung von Kirchner] hat heute [ein Musglesucher] sehen wollen.

g. Subject [Existential] > Object [Universal], BoQuantifiers in the middlefield

Heute hat [ein Museumsbesucher] [jede Zeichnungimshner] sehen wollen.

h. Object [Universal] > Subject [Existential], BoQuantifiers in the middlefield

Heute hat [jede Zeichnung von Kirchner] [ein Mussbesucher] sehen wollen.

The complete first stimulus item from Experiment@a@d 3. The e-h versions contained the
determinerirgendein(‘a’) in Experiment 2 and the determimaindestens eifat least one’) in

Experiment 3

Translation of a-d:

[All museum visitors] wanted to see [a drawing fr&inchner] today.

Translation of e-h:

[All museum visitors] wanted to see [{at least @}adrawing from Kirchner] today.

01 a. Subject > Object [ein], First Quantifier ipe8CP

Alle Museumsbesucher haben heute eine Zeichnundirohner sehen wollen.

b. Object [ein] > Subject, First Quantifier in S

Eine Zeichnung von Kirchner haben heute alle Must@sucher sehen wollen.
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c. Subject > Object [ein], Both Quantifiers in timéddlefield

Heute haben alle Museumsbesucher eine Zeichnuniivdmer sehen wollen.

d. Object [ein] > Subject, Both Quantifiers in timéddlefield

Heute haben eine Zeichnung von Kirchner alle Mustagsucher sehen wollen.

e. Subject > Object [mindestens ein/irgendeinktFQuantifier in SpecCP
Alle Museumsbesucher haben heute {mindestens miealieine} Zeichnung von

Kirchner sehen wollen.

f. Object [mindestens ein/irgendein] > SubjectsFQuantifier in SpecCP
{Mindestens eine/lrgendeine} Zeichnung von Kirchhaben heute alle

Museumsbesucher sehen wollen.

g. Subject > Object [mindestens ein/irgendeinjhiBQuantifiers in the middlefield
Heute haben alle Museumsbesucher {mindestens rgj@edeine} Zeichnung von

Kirchner sehen wollen.

h. Object [mindestens ein/irgendein] > SubjecthBQuantifiers in the middlefield
Heute haben {mindestens eine/irgendeine} ZeichrnuorgKirchner alle

Museumsbesucher sehen wollen.

02 Jeder Freund von mir hat anscheinend eine GpeMozart im CD-Regal stehen.

Every friend of mine apparently has an opera froozddt in his cd rack.
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03

04

05

06

07

08

09

10

Jeder meiner Brider hat letzte Woche einen l@rauhunseren Bauernhof mitbringen
wollen.

Every one of my brothers wanted to bring alongenft to the farm last week

Jeder Student von mir tragt ein Buch von UmbEdo in seinem Rucksack umher.

Every student of mine carries around a book frombero Eco in his backpack.

Jeder meiner Freunde hat sich letztes Jahrweh Bon Thomas Mann gekauft.

Every one of my friends bought (themselves) a Homk Thomas Mann last year.

Jeder Junge aus meiner Klasse hat vorige Wacle 8pieler von Bayern Minchen in
dieser Disco gesehen.

Every boy in my class saw a player from Bayern Migrcin this disco last week.

Jeder Stammagast hat wahrend der Aktionswoch@eiiicht von der Tageskarte spendiert
bekommen.
Every regular guest received a dish from the daiéyu for free during the special offers

week.

Jeder Besucher des Diavortrages hat diesmé&logéindes Vortragenden geschenkt
bekommen.

Every visitor of the slide show received as a gifticture of the presenter.

Fast Jeder Musiklehrer hat uns wéhrend unsefter&:it ein Lied von Schubert
vorgespielt.

Almost Every music teacher played us a song frohuBert during our school days.

Fast jede Bank hat letztes Jahr eine teure Gederze zum Kauf angeboten.

Almost Every bank had on offer an expensive comnrathe coin last year.
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11

12

13

14

15

16

17

18

19

20

Fast jeder Kunstwissenschatftler hat in dendatdahren ein Gemalde von Picasso
analysiert.

Almost every art scholar has analyzed a paintiomfPicasso in the last years.

Fast jeder Angestellter hat auf unserer Pany Anekdote tUber unseren Chef erzéhlt.

Almost every employee told an anecdote about oss lab our party.

Fast jeder Mitarbeiter hat letzte Woche einendé@n aus der Schweiz angerufen.

Almost every employee called a customer from Swlidre last week.

Fast jeder Seminarteilnehmer hat in den Senfes&r einen Aufsatz von Kant gelesen.

Almost every participant of the course read anyefsan Kant during the semester break.

Fast jeder Arzt auf dieser Abteilung hat gese@nen Patienten befragt.

Almost every doctor in this department consultgzhtient yesterday.

Fast jeder Insasse hat trotz der strengen Autfsine Pflegerin belastigt.

Almost every inmate harassed a care-giver in gjfitee strict surveillance.

Alle kollegen von mir horen sich gelegentlicheeCD von Elton John an.

All of my colleagues occasionally listen to a Cbrfr Elton John.

Alle Kritiker wollten dieses Jahr ein Theatecgtiron Schiller besprechen.

All of the critics wanted to discuss a play fromhiler this year.

Alle Preisrichter haben am Wochenende einen RondDieter gelobt.

All of the judges praised Dieter’s dog on the weeke

Alle Schiler haben in dieser Kneipe einen Lefioen Goethe-Gymnasium gesehen.

All of the students saw a teacher from the Goetlgen@asium in this bar.
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21

22

23

24

25

26

27

28

Alle Kollegen von mir haben anscheinend ein gidet Tom Hanks verschenkt.

All of my colleagues apparently gave me a videdwidbm Hanks.

Alle Reisenden haben wahrend der Uberfahrt estdRirant aufgesucht.

All of the travellers frequented a restaurant dgitime layover.

Alle Busfahrer haben anscheinend ein Hotel ése&lin Ort als empfehlenswert bezeichnet.

Apparently all of the bus drivers identified a Hatethis city as recommendable.

Alle Klassenkameraden von Max haben letzte Wedate Sendung mit Glnter Jauch
gesehen.

All of Max’s classmates saw a programme with Gudgarch last week.

Fast alle Besucher dieser Disco kennen schbtasgem einen Ful3ballspieler des VFB

personlich.

Almost all the visitors of this disco have knowsaxcer player of the VFB personally for

some time.

Fast alle Mitglieder unseres Filmclubs habeletizier Zeit einen Film von Hitchcock im
Original angeschaut.
Almost all the members of our film club watched igcHcock film in the original version

recently.

Fast alle Lehrer kdnnen an dieser Schule eincBedon Goethe rezitieren.

Almost all the teachers in this school can recipm@m from Goethe.

Fast alle meiner Freunde wollen dieses Jahvlasical von Andrew Loyed Webber
anhoren.

Almost all of my friends want to listen to a mugiam Andrew Loyed Webber this year.
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29 Fast alle Vereinsmitglieder haben anscheineméeio vom Ausflug bestellt.

Apparently almost all the club members orderedctupe from the excursion.

30 Fast alle Tierpfleger haben letzte Woche einfan”geargert.

Almost all the animal caretakers aggravated a mprdst week.

31 Fast alle Kunden haben anscheinend eine Venfialfewundert.

Apparently almost all of the customers admiredlasseoman.

32 Fast alle Kellner haben gestern Abend einen Basidigt.

Almost all of the waiters insulted a guest yestgre\zening.
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Appendix B: Experimental Materialsfor Experiments4A and 4B

Experiments 4A and 4B differed only in the deterenirof the object NPirgendeinein
Experiment 4A an@inein Experiment 4B. Below we show the first senteat&xperiment 4B

in all 8 versions. For the remaining 31 sentenaesonly show one version from which the other

versions can be derived according to the schenendiv the first sentence.

1 a. Subject > Object, Non-Partitive, Simple Resbri
Alle Museumsbesucher haben heute eine Zeichnurgsahgut.

all musesumvisitors have todaya  drawinipoked-at

1 b. Subject > Object, Non-Partitive, Complex Regtr
Alle Museumsbesucher haben heute eine Zeichnundirohner angeschaut.

all musesumvisitors have todaya drawingy K. looked-at

1 c. Subject > Object, Partitive, Simple Restrictor
Alle Museumsbesucher haben heute eine von den igigfen angeschaut.

all museum-visitors have today one ot dhawings looked-at

1 d. Subject > Object, Partitive, Complex Restricto
Alle Museumsbesucher haben heute eine von den aigen von Kirchner
angeschaut.

all museum-visitors have today one ot dhawings by Kirchner looked-at

1 e. Object > Subject, Non-Partitive, Simple Resbri
Eine Zeichnung haben heute alle Museumsbesucheselimgut.

a drawing have today all museum-visitoreoked-at
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1 f. Object > Subject, Non-Partitive, Complex Riesbdr
Eine Zeichnung von Kirchner haben heute alle Moshesucher angeschaut.

a drawing by Kirchner have today aluseum-visitors looked-at

1 g. Object > Subject, Partitive, Simple Restrictor
Eine von den Zeichnungen haben heute alle Musezsusher angeschaut.

One of the drawings have today alseum-visitors looked-at

1 h. Object > Subject, Partitive, Complex Restricto

Eine von den Zeichnungen von Kirchner haben hdigdvauseumsbesucher

angeschaut.

one of the drawings by Kirchnbave today all museum-visitors

looked-at

2 Alle Freunde von mir haben anscheinend eine Qquer Mozart) im CD-Regal stehen.

All friends of mine apparently have an opera (fridlozart) in their CD rack.

3 Alle meine Bruder haben letzte Woche einen Fréuod der Uni) in unser Ferienhaus

mitbringen wollen.

All of my brothers wanted to bring a friend (frohretuniversity) to our holiday home.

4 Alle Studenten von mir tragen wahrend des Semsesie Buch (von Umberto Eco) in

ihrem Rucksack umher.

During the semester all students of mine carryakifby Umberto Eco) around in their

backpacks.
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5 Alle meine Freunde haben sich letztes Jahr eahBuon Thomas Mann) gekauft.

All of my friends bought a book (by Thomas Manrstlgear for themselves.

6 Alle Jungen aus meiner Klasse haben vorige Wetten Ful3ballspieler (von Bayern
Munchen) in dieser Disco gesehen.
All boys from my class saw a football player (fr@ayern Minchen) in the disco last

week.

7 Alle Stammgaste haben wahrend der Aktionswoah@leint (von der Tageskarte)
spendiert bekommen.
All regular guests received a dish (from the deilgnu) for free during the special offers

week.

8 Alle Besucher des Diavortrages haben diesmdteio (des Vortragenden) geschenkt
bekommen.

All visitors of the slide show received a pictucd {he presenter) this time.

9 Fast alle Musiklehrer haben uns wahrend unsetteulZeit ein Lied (von Schubert)
vorgesungen.

Nearly all music teachers auditioned a song (byuBett) during our school days to us.

10 Fast alle Professoren haben letztes Jahr eingray des Rektors besucht.

Nearly all professors attended a lecture (of tloéorg last year

11 Fast alle Kunstwissenschatftler haben in demneletzahren ein Gemalde (von Picasso)
analysiert.

Nearly all art historians have analysed a painfingPicasso) in the last years.
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12 Fast alle Angestellten haben auf unserer PargyAnekdote (liber unseren Chef) erzahlt.

At our party nearly all employees told an anecdab®ut our boss).

13 Fast alle Mitarbeiter haben letzte Woche einandén (aus der Schweiz) angerufen.

Nearly all employees called a customer (from Swhtxel) last week

14  Fast alle Seminarteilnehmer haben in den Serfexst@ einen Aufsatz (von Kant)
gelesen.

Nearly all course participants read an essay (amt) during the semester break.

15 Fast alle Assistenzarzte auf dieser Abteilurigehagestern einen Patienten (von Professor
Maier) befragt.

Yesterday nearly all assistant doctors of this wamtsulted a patient (of professor Maier).

16 Fast alle Insassen haben trotz der strengenchtifsne Sendung (tiber
Kampfsporttechniken) gesehen.

Despite the stict surveillance nearly all inmategched a show (about martial arts).

17  Jeder Kollege von mir hort sich gelegentlichee@D (von Elton John) an.

Every colleague of mine occasionally listens tola(By Elton John).

18 Jeder Kritiker wollte dieses Jahr ein Theateks{iion Schiller) besprechen.

Every critic wanted to discuss a play (by Schilléik year .

19 Jeder Preisrichter hat am Wochenende einen fhamdDieter) gelobt.

Every judge praised a dog (of Dieter) this weekend.

20 Jeder Schuler hat in dieser Kneipe einen Ldkimen Goethe-Gymnasium) gesehen.

Every student saw a teacher (of the Goethe- Gymmgsn this bar.
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21

22

23

24

25

26

27

28

Jeder Kollege von mir hat anscheinend ein V{gaib Tom Hanks) verschenkt.

Every colleague of mine gave away a video (with Tréamks).

Jeder Reisende hat wahrend der Ausflugs eiraRestt (aus dem Reisefuhrer) aufgesucht.

Every traveller frequented a restaurant (from theist guide) during the trip.

Jeder Busfahrer hat anscheinend ein Hotel ésetin Ort) als empfehlenswert bezeichnet.

Every bus driver apparently identified a hotelt(irs city) as recommendable.

Jeder Klassenkamerad von Max hat letzte WocteeReportage (Uber die bevorstehende
Wahl) gesehen.

Last week every classmate of Max saw a report (abeuforthcoming election).

Fast jeder Besucher dieser Disco kennt schofesgiem einen Ful3ballspieler des VFB
personlich.
Almost every visitor of this discotheque knows atfmll player (of the VFB) for some

time personally.

Fast jedes Mitglied unseres Filmclubs hat irtéztZeit einen Film (von Hitchcock) im
Original angeschaut.
Almost every member of our filmclub watched a fifly Hitchcock) in the original

version recently.

Fast jeder Lehrer kann an dieser Schule eindBe@ion Goethe) rezitieren.

Almost every teacher of this school is able toteeaipoem (by Goethe).

Fast jeder meiner Freunde will dieses Jahr eigid&l (von Andrew Loyed Webber)
anhoren.

Almost every friend of mine wants to listen to asival (by Andrew Loyed Webber).
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29 Fast jedes Vereinsmitglied hat anscheinend @io (zom Ausflug) bestellt.
Almost every club member apparently ordered a pectirom the excursion).

30 Fast jeder Tierpfleger hat letzte Woche einde\{aus dem Menschenaffenhaus)
geargert.

Almost every keeper bothered a monkey (from thehapese) last week.

31 Fastjeder Kunde hat anscheinend eine Verk&ufaus der Parfimabteilung) bewundert.

Almost every customer apparently admired a salesamofftom the perfume department).

32 Fast jeder Kellner hat gestern Abend ein Mith(i@er japanischen Delegation) beleidigt.

Almost every waiter insulted a member (of the Jagardelegation) yesterday evening.
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